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Golde< Associates Inc, 

5405 west Cypress Street, Suite 215 
Tampo, Fl33607 
Telephone (8 13) 287·1717 
Fox (813) 287-1716 

Ma rch 16,2000 

Mr. Hamilton S. Oven, Jr. 
Siting Coordination O ffice 
Floricta Department of Environmental Protection 
2600 Blair Stone Road, MS 48 
Tallahassee, Florida 32399 

Re: Calpine's Osprey Ene rgy Center 

Dear Mr. Oven: 

Enclosed are three copies of the Site Certification Application (SCA) for the Osprey Energy Center, 
a natural gas fired electrical power plant that will be built by Calpine Conslruction Finance Company, 
LP. (Calpine), in the City of Auburndale, Florida. The key fea tures and benefits of the Osprey Energy 
Cen ter are described concisely in the SCA's Executive Summary. 

Copies of the SCA are being distributed to the individuals, agencies, and libraries identified in the 
attached. Distribution Lis t All of these copies of the SCA will be delivered within the next few days: 

By copy of tIlis letter, we are requesting the agencies to commence their review of the SCA, in 
accordance with the provisions of the Florida Electrical Power Plant Siting Act (Sections 403.501-.518, 
Florida Statutes), so that they can complete their evaluation of the SCA's Nsufficiency" in a timely 
manner. We also hereby request ~e public libraries to m ake the SCA available for public inspection . 

Golder Associates is serving as Calpine's consultant for this proj ect. Accordingly, please call me at 
(813) 287-1717 if you have any questions about. the SCA. David Dee will serve as Calpine's 
environmental counsel. Mr. Dee can be reached at Landers & Parsons, at (850) 681-0311. Ca1pine 
looks forward to working with you and your staff to achieve an effective review and approval. 

~)]A 
Richard Zwolak" AlCP 
Associate, Director of Environmental Planning 

Attachments: SCA Distribution Lis t 

CC: Tim Eves, Calpine 
Paul Barnett, Calpine 
David Dee, Landers and Parsons 
Ken Kosky, Golder 

993-9570-07OO\calpine.oven 

OEPARTMENT OF 
ENViRONr~ENTAL PROTECTION 

MAR cO 2000 

SITING COORDINATlO tJ 

OFFICES IN AUSTRAUA. CANADA, GERMANY, HUNGARY. ITALV, SWEDEN. UNITED KINGDOM, UNITED STATES 
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03(15(00 9939570 

SCA DISTRIBUTION LIST 

Allinero 
· Admi.rlistrator of New Source Review 
"Bureau of Air Regulation 
Department .cif Environmental 
Protection 

2600 Blair Stone Road, MS, 5500 
· Tallahassee, 'Florida 32399-2400 

(one copy) 

Cleve Holladay 
· Enf;it:1eer IV 
Bure~u of AIr Regulation 
Department of Environmental 
Protection 

2600 Blair Storie Road, MS, 5505 
Tallahassee, Florida 32399-2400 
'(one copy) 

' . 

Mik,e.Halpin 
Professional Engineer II 
Bureau of Air Regulation 
Departme.nt of Environmental 
Protection 

2600 Blair Stone Road, MS: 5505 . 
Tallahassee, Florida 32399-2400 
(one copy) 

· Hamilton S.:Oven, Jr., P.E. 
Administrator 
Office of Siting"Coordination 
Department.of Environmental 

Protect;ion 
2600 Blair Stone Road, MS, 0048 
Tallahassee, Florida 32399-3000 
(three copies) 

Scott Goorland 
Assistant General Counsel . 
Office of General Co~l 
Department of Environmental . 

Protection 
3900 Commonwealth Boulevard 
MS,0035 
TaUahassee, Florida 32999-3000 
(one copy) 

Richard D. Drew 
Bureau Chief 
Bureau of Water Facilities Regulation 
NPDES 
2600 Blair Stone Road, MS: 3535 
Tallahassee, Florida 32399 
(one copy) 

Bill Thomas 
Professional 'Engineering Administrator 
Jerry Kissel 
Professional Engineer ill 
Air Program 
Departmeflt of Environmental 
Prote¢on 

3804 Coconut Palm Drive 
Tampa, Florida 33619-8318 
(one copy) 

Randy Cooper 
Professional Engineer II 
Environmental Resource Permitting 
3804 Coconut Palm Drive 
Tampa, Florida 33619-8318 
(one copy) 

Golder Associates 
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03/15/00 

Henry Dominick 
Professional Engineer ill 
Industrial Wastewater . 
Department of Environmental 
Protection 

. 3804 Coconut Palm Drive 
'Tampa, Florida 33619-8318 
(one copy) 

Sandra Whitmire 
Intergovernmental Coordination and 
Review Coordinator 

Depai1:rnent of Transportation 
605 Suwannee Street, MS: IlIl28 
Tallahassee, Florida 32399-0450 
(one Copy) 

John Czerepak 
Growth Management Coordinator 
.Department of Transportation 
Post Office Box 1249 
Bartow, Florida 33831-1249 
(one cOpy) . 

Sheatiching Yu 
Assistant General Counsel 
Department of Transportation · 
605 Suwannee Street, MS: 0058 
Tallahassee, Florida 32399-0458 
(tran"smittalletter only - no SCA 
copies) , 

Jim Antista 
General Counsel 
Florida Fish and Wildlife Conservation 
Commission 

620 South Meridian Street 
Tallahassee, Florida 32399-1600 
(one copy) 

Brad Hartman 
Florida Fish and Wildlife Conservation 
Commission 

Room 101, Fends Bryant Building 
Tallahassee, Florida 32399 
(one ropy) 

2 

Cathy Beddell 
Acting G~neral Counsel 
Public Service" Commission 
2540 Shumard Oak Boulevard 
Tallahassee, Florida 32399 
(two copies) 

Paul Darst 
Planner IV 

9939570 

Department of,Comrriunity Affairs 
2555 Shumard Oak Boulevard 
Sadowski Building 
Tallahas..,e, Florida 32399-2100 
(one copy) 

Cari Roth 
General Counsel 
Andrew Grayson 
Assistant General Counsel 

. Office of General Counsel 
Department of Commuruty Affairs 
2555 Shumard Oak Boulevard 
Tallahassee, Florida 32399 
(one copy) 

Frank Anderson 
Assistant General Counsel 

. Office of General Counsel 
Southwest Water Management District 
2379 Broad Street 
Brooksville, Florida 34609 
(one copy) 

Mike Baiser 
Southwest Water Management District 
Interim Water Use Regulation Manager 
170 Centwy Boulevard 
.Bartow, Florida 33830-7700 
'(one copy) 

Golder Associates 
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• Phillip Coram Patton Kee 
Bureau Chief City Attorney 
Bureau o f Submerged Lands and City of Auburndale 

Environmental Resources Post Office Box 186 
2600 Blair Stone Road, MS: 2500 Auburndale, Florida 33823 
Tallahassee, Florida 32399-2400 (one copy) 
(one copy) 

Julie Philips 
R. Douglas Leonard City Planner 
Executive Director City 6f Auburndale 
Central Florida Regional Planning Post Office Box 186 
Council Auburndale, Florida 33823 

Post Office Box 2089 (one copy) 
Bartow, Florida 33831 

. (one copy) Winston Smith 
Director 

Nonnan White Division of Air, Pesticides and Toxic 
General Counsel Management 
Central Florida Regional Planning United States Environmental Protection 

Council Agency 
c/o Bradley Johnson Law Firm 61 Forsyth Street, Southwest 
Post Office Box 1260 Atlanta, Geor~a 30303 
Lake Wales, Florida 33859-1260 (one copy) • (one copy) 

.. 
Ellen Porter 
National Park Service 

Jim Keene Air Quality Branch 
County Manager Post Office Box 25287 
Polk County Denver, Colorado 80225 
Post Office Box 9005, Drawer CAOI . (one copy) 
Bartow, Florida 33831-9005 
(one copy) Auburndale Library 

100 West Bridgers Avenue 
Mark Carpanini Auburndale, Florida 33823 
County Attorney (one copy) 
Polk County . 
Post Office Box 9005, Drawer AT01 Bartow Public Library 
Bartow, Florida 33831-9005 2150 South Broadway Avenue 
(one copy) Bartow, Florida 33830 
Robert Green (one copy) 
City Manag~r 
City of Auburndale Winter Haven Public library 
Post Office Box 186 One library Lane, Southea.st 
Auburndale, Florida 33823 Winter Haven, Florida 33880 
(one copy) (one copy) 

• 
Golder Associates 
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" 
. Professional ~ngineer StateIllent '" 

for Osprey Energy Center Site Certification ,Application 
• I 

I, the undersigned, hereby certify that to the best of my knowledge, there is r~asonable 
assurance that the facility and'pollution c9~trol equipment.described in this Site . j 
Certification Application, when properly operated and maintained, will comply with the 
applicabl~ standards found in the Florida.5tatutes and the rules of the Flprida 
Dep¥ tment of Environmental Protection. 

/~J1./~ 
Kennard F, Kosky 

':. 

. Professional Engineer Registration No. 14996 
Golder Associates, Inc. 
6241 l'1W 23rd Street, Suite 500 
Gainesville, Florida 32653-1500 

, , 

, .. ~ -

Viilr Ongfhll 
- " - - ' - --I 

Date 

.' 
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APPLICANT INFORMATION 

Please supply the fo119wing infonnation: 

Appli,cant's Official Name: Calp;"e Constructio" Fing,," Company, LP. 

Address: The Pilot HouSe. 2'" Floor Lewis WllarC' Bofton. MA 02110 

Address of Official Headquarters: 50 Wesl San"Ferngndo Stree(San Jose CA 951H 

Busin.ess Entity (corporation, partnership, co-operative): Corporation 

Names, owners etc. Calpine Construction Finance CompAa}/, Lf, 

N~me and Title of Chief Executive Officer: Petef Cartwright. CltiefE;cecutive Office, 

Name, Address and Phone Number of Official Representative responsible for obtaining 
certification: Paul At Barnett. The Pilot House. r' Floor LewiS Wharf: Boston 

MA 02110 Phone' (617) 7n~7200 Fax; (61V 723-7635 

Site Location (county): "P'"o/"'k"'C.,o"Uu·!I.Iv"-___________________ _ 
Legal Description: The WestY, of the NW!4. ofthe NW %- ofSect;on}5. Towns/lin 28 South. 

Rqnge 25 East. POlk County Florida len Boad Rjgl't-of-WqVY 

Nearest Incorporated City: Auburndale 

. Latitude and Longitude: 28°03' 09 " N. 81 °'48'30 " W 

UTM's Northerly: 421.0 km Zone 17 
Easterly: . 3101.2/em 

. Section. Township, Range: Section IS. Township 28S Ranre 2SE 

Location of any directly associated transmission facilities (counties): NWlOlln"e _____ __ _ 

Name Plate Generating Capacity: 527 Megawatts (ayerage ambient) 

Capacity of Proposed Additions and Ultimate Site Capacity (where applicable): 

Remarks (additional infonnation that will help identify the app~icant: 

03/17100 9939570 
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Golder Associates Inc. 

5405 West Cypress Street, SUite 215 
Tampo, FL 33607 
Telephone (813) 287-1 717 
Fox (813) 287- 1716 

NOTE 

Original signatures were filed with the Site Certification Application filed with 

Hamilton S. Oven, Jr., P.E., Administrator, Office of Siting Coordination, Department of 

Environmental Protection. All copies of the Site Certification Application contain copies 

of the signature pages . 

Original signature pages may be requested by contacting: 

Richard A. Zwolak, Associate and Director 
Environmental Planning 
Golder Associates, Inc. 
5405 West Cypress Street, Suite 215 
Tampa, Florida 33607 

Golder Associates 

OFFICES IN AUSTRAUA, CANADA. GERMANY, HUNGARY, ITALY, SWEDEN. UNITED KINGDOM, UNITED STATES 
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• r.. equivalen,t sound pressure level averaged for sampling period 
LD leaf damage 

-LOR Land Development Regulations 
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ACRONYMS AND ABBREVIATIOr!S - continued 

• LHV low heating value 
LI Ught Industrial 
LOS Level of Service 

m meter 
mgd million gaUons per day 
mgll milligrams per liter 
",glm milligrams per meter 
MH elastic silt/elastic silt with sand 
MIA Most Impacted Areas 
mph miles per hour 
MSSW Management and Storage of Surface Waters 
MW megawatt 

N nitrogen 
NaOH sodium hydroxide 
NEPA National Environmental Policy Act 
NH,NO, _ imunonium nitrate 
NQ, nitrogen dioxide 
NO, nitrate 
NOAA National Oceanic and Atmospheric Administration 

• NO, nitrogen oxide 
NPDES National Pollutant Discharge Elimination System 

' NPS National Park Service 
NRHP ~ational Register of Historic Places 
NSPS New Source Performance Standards 
NWS National Weather Service 

0, oxygen 
0, ozone 
OEC Osprey Energy. Center 

Pb lead 
PM particulate matter 
.PM,o particulate matter with diameter less than 10 microns 
POS plan of study 
ppm parts per million 
ppmvd parts per million, volume dry 
PPSA Florida Electric Power Plant Siting Act 
PSC Public Service Commission 
PSD prevention of significant deterioration 
pz Piezometer 

-
QA quality assurance -• QNQC quality assUrance/quality control 
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ACRONYMS Arm ABBBEl:lAIUl~S ~ continued 

• RARE RoadJess Area Review and Evaluation 
RIMS II Regionallnpllt-OUtput Modeling System 

SACfI Seasonal and Annual Cooling Tower Impact Model 
SAS surficial aquifer system 
SC clayey sand 
SCA Site Certification Application 
,d standard cubic feet 
SCR selective catalytic reduction 
SCRAM Support Center Regulatory Air Model 
SCS U.S. Soil Conservation SeIYice 
SDII . SDII Global Corporation 
SEL sound exposure level 
SELS Severe Local Stonns 
SHWT Seasonal High Water Table 
SIP State Implementation Plan 
SO, sulfur dioxide 
SP poorly graded sand 
SP,SC poorly graded sand with clay 
SPCC Spill Prevention Control and Countenneasure 
SPL sound pressute level •• SPPP Stormwater Pollution Prevention Plan 
SIT . standard penetration test 
SR siesmic reflection 
SR State Road 
S. specific storage 
SWFWMD Southwest Florida Water Management District 
5 y specific. yield 

T transmissivity 
TBEL technology-based effluent limitation 
TDS total dissolved solids 
TECO Tampa Electric Company 
TNN Technical Ttansfer Network 
TSP total suspended particulate 
TIP tons per year 

urn . micrometers 
UFA Upper Floridan aquifer 
USACE' U.s. Army Corps of Engineers 
USC United States Code 
USFWS U.S. Fish and Wildlife Service 
USGS U.S. Geological Survey 
uses Unified Soil Classification System • UV ultraviolet 
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vOC 
W5AC . 
WUPASF 
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ACRON)'MS AND ABBREVIATIONS - continued 

velocity 
volatile organic compound 
wet surface ajr cooler . 
Water Use Permit Application Supplemental Form 
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EXECUTIVE SUMMARY 

Calpine Construction Finance Company, L.P. (Calpine), intends to license, construct, 
own ,and operate a new 527-rnegawatt (MW) power plant in the City of Aubu.mdale, 
Polk County, Florida. Calpine's new facility, the Osprey Energy Center, will use clean 
natural gas and state-of-the-art technology to generate eJectricity in an exttemely 
efficient and environmentally friendly manner. Every aspect of the Project has been 
designed to minimize the Project's potential impacts on the environment. 

This Executive Summary describes some of the key features of the Osprey Energy 
Center. Additional information about the Project can be found in the Site Certification 
Application that Calpine filed pUrsuant to the Florida Electrical Power Plant Siting Act 
(PPSA). 

The Site and Surrounding Areas 
The Osprey Energy Center will be built on 19.5 acres of vacant land (the Site) that were 
used. in the past as an orange' grove, but ·now are neglected and overgrown. The Site 
does not contain any surface water bodies, wetlands, significant wildlife habitat, 
threatened or endangered species, or historic or archaeological resources. The Site is not 
Within the lOO-year floodplain. Therefore, the construction and operation of the Osprey 
Energy Center will not adversely affect any natural or biological resources on the Site . 

The Site is located in an area that has been affected over the years by existing industrial 
and commercial activities. The Site is bordered on the east by the Auburndale Power 
Plant (a I50-MW cogeneration facility) and Tampa Electric Company's Recker 
Substation. Otrus processing plants and other industrial fadlities are east of the 
Auburndale Power Plant. The Site is bordered on the S01:lth by Recker Highway and on 
t.he north by Derby Avenue. There are several commercial businesses and a few homes 
along these two roadways in the vicinity of the Site. A cemetery is located along the 
western border of the Site. 

The Project's Air Emissions 
The Osprey Energy Center will use the. Best Available Control Technology to minimize 
the facility's airborne emissions. Emissions of nitrogen oxides (NO,J will be reduced to 
very low levels (4.0 ppmvd). through the use of modem dry low-NO. technology and a 
selective catalytic reduction (SCR) system. Emissions of other pollutants also will be 
red4ced to very low levels by using clean-burning natural gas and advanced combustion 
turbines. 

The Project's impacts 'on ambient air quality will be minimal. The Project will not cause 
or contribute to any violations of any state or national ambient air quality standards 
(AA~S), or any Qass I or ·II increments for the prevention of' significant deterioration 
(PSD) of air quality. The Project's impacts on ambient air quality will be far less than the 
"significant impact levels" and '''de minimis" monitoring levels established under state 
and national air quality regulations. The Project's impacts on ambient air quality will be 
three percent or less of·the allowable impactsundet the AAQS, which have been set by 
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the U.S. Environmental Protection Agency to protect human health and the 
envirorunent, including the health of the young, the elderly, and those with respiratory 
diseaseS. 

Wastewater Discharges . 
The Osprey Energy Center will not discharge any industrial or domestic wastewater to 
any surface or ground water. All of the wastewater from the power plant will be sent by 
pipeline to the City of Auburndale's wastewater treatment fadlities for disposal. 

Water Supply Sources 
Treated dorne"stic wastewater (reclaimed water) will be pumped from the City's Allred 
Wastewater Treatment Plant to the Osprey Energy Center for reuse. The Project will use 
all of the reclaimed water that the City of Auburndale's Allred Wastewater Treatment 
Plant can proviqe. By maximizing the use of reclaimed water, the Project will minimize 
its use of ground water, and will reduce the likelihood that the Oty will dispose of its 
re~ed water in Lake Lena Run, a nearby surface water. The supply of reclaimed 
water will be approximately 800,000 gallons per day when the Project commences 
operation and will grow to 1.4 million gallons per day (mgd) in the future. 

'!he Osprey.Energy Center will implement water conservation measures and will recycle 
water .to the greatest extent possible, but the Project will still need approximately 3.55 
mgd of water on an annual average basis. The Project will use reclaimed water, as 
available, and groundwater from ~o new on-site wells to satisfy its needs. The Project 
will use approximately 2.75 mgd (annual average) of groundwater initially, but 
groundwater·use will decrease over time as the supply of Auburndale' s reclaimed water 
increases. 

Impacts of Groundwater Withdrawals 
The Project's use of groundwater will not adversely affect any wetlands, surface waters 
or existing legal uses of water. A computer model (Visual MODFLOW) was used to 
evaluate several different operating scenarios at the Project. The computer analyses · 
demonstrated that the Project's groundwater withdrawals would cause a drawdown at 
the Site boundary of only 0.36 feet in the surfidal aquifer and only 2.80 feet in the Upper 
Floridan aquifer. These potential impacts are well within the range allowed by the 
Southwest Florida Water Management District (SWFWMD). 

Stormwater Management 
The stormwater management plan for the Osprey Energy Center has been designed to 
comply with all· of the applicable requirements of the SWPWMD, Florida Department of 
Envir~runental Protection, and the Oty of Auburndale. During the construction and 
operation of the Project, stormwater will be collected and routed to detention basins for 
treatment Any discharges of treated storm water from the detention basins will enter the 
drainage swales along De~by Avenue and Recker Highway. The storm water dramage 
patterns and 'discharges from the Site in the future (post-development) will mimic the 
current "conditions. 
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. Traffic and O ther Public Services 
During the construction of the Osprey Energy Center, there will be a temporary increase 
in traffic on local roads, but the roads will continue to operate at acceptable levels (Level 
of Service "e" or greater). The long-term operation of the Osprey Energy Center will not 
cause'any significant impacts on tra ffic or public services 

linear Facilities 
Calpine is not requesting authorization under the PPSA to build any off-site linear 
facilities (i.e., e lectric transmission line corridors, gas transmission pipelines, or water or 
waste,water pipelines). No new electric transmission line corridor will be needed to 
connect the Project to the existing sta te power grid because Tampa Electric Company's 
Recker Substation is adjacent to the Site. Natural gas will be transported to the Site via a 
new underground pipeline that will be designed, pennitted, owned and operated by 
Gulfstream Natural Gas Transmission Company, LLC. The City of . Auburndale will 
provide water and ~astewater pipelines to the Site. 

Zoning and Comprehensive Land Use Plan Designations 
Calpine has worked with the City of Auburndale to ensure that the Osprey Energy 
Center will be in compliance with the applicable land use regulations. Accordingly, the 
City annexed the Site and then <i:esignated it as a "Business Park"', pursuant to the City's 
Comprehensive Plan. The City's Planning Commission and the City Council found that 
the plans for the Osprey Energy Center are consistent with this land use designation. 
Auburndale's planned zoning designation for the Site is HLl - light Industrial". This 
rezoning is consistent with the land use designation for the adjacent Auburndale Power 
Plant, which was zon",! ' U - Ught Industrial" by Polk County. 

Land Use Compatibility 
The Osprey Energy Center has been designed to minimize any potential impacts on 
nearby lahd uses. The major components of the Project have been setback from the 
property lines to maximize the on-site .buffer areas. The buffers on the Site's northern, 
southern and western sides will be heavily landscaped to enhance the Site's appearance. 
The major components of the Project (e.g., the combustion turbines) will be placed inside 
a fully enclosed building, which will reduce ambient noise impacts, minimize contact 
stonnwater, provide other environmental benefits and improve the Site aesthetics. 
These measures will make the Project compatible with the existing and future land use 
trends in the area, which are primarily industrial and commercial. 

Noise 
Calpine will use sophisticated noise suppression techniques and an enclosed building to 
reduce. the Project's impacts on ambient noise levels. The Project will comply with the 
City's noise standards for residential areas; however, the Project will not comply with 
the City's current noise standards for indu.strial areas, which apply along the Site's 
western boundary, where the cemetery is located. Since the City's noise standards for 
industrial areas are more stringent than the standards for residential areas, and will work 
a hardship in this case, Calpine will seek a variance from the City to address this issue. 
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Economic Benefits 
The project's direct economic beI"!efits will include: . 

eo Approximately $0.8 to $1.16 million annually in additional ad valorem tax 
revenue to Polk County. . 

• Approximately $0.9 to $1.3 million annually in additional ad valorem tax revenue 
to the Polk County School District. 

• Approximately 25 new permanent jobs with an average salary of approximately 
$4:0,000, plus job benefits that average 3O-percent. The total payroll is estimated 
at $1,000,000 annually. 

• Approximately 162 construction jobs (full · time equivalent) and construction 
wages of approximately $13 million that will be paid over the two year 
construction period. 

• A capital investment of about $182 million to build the Project. 

• Approximately $500,000 per year to the Gty of Auburndale in ad valorem taxes, 
arid municipal service fees. 

In addition to the direct benefits, numerous indirect benefits will accrue as a result of the 
consiruction,and operation of the Project. 

Environmental BenefitS 

The .Osprey Energy Center will provide a variety of environmental benefits for the 
dtiz~ns of Aubumd~e, Polk County, and the State of Florida, Among other things, the 
Osprey Energy Center will fund improvements to the Oty of Auburndale's wastewater 
treatment facilities that will: 

. ' ~ance the disinfection that is presently provided by the Allred Wastewater 
Treatment Plant, 

• ".Enable the City to provide reclaimed water' to areas with unrestricted public 
access when the Project does not use reclaimed water due to Project 
maintenance, 

• Reduce the likelihood that the Oty will discharge reclaimed water to Lake Lena 
Run, 

• Prov!de capital for infrastructure improvements between the Oty's Allred and 
North Regional Wastewater Treatment Plants so that the Oty can further reduce 
the likelihood of discharging reclaimed water to Lake Lena Run, and 

• Potentially create an active/passive recreational facility that also may selVe as a 
refuge for wildlife. 

The Osprey Energy Center will provide environmental benefits for all Floridians because 
. it will provide a new, clean, cost-effective and energy efficient source of electricity to 
mee~ the growing demand for power in Florida. 
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The Osprey Energy Center will use less fuel than the existing power plants in Florida 
when · pr~udng an equivalent amount of electricity . . By comparison to the state's 
existing facilities, the Project will save 6.85 billion cubic feet (BcP) of natural gas and 
1 .~ million barrels of oil each year based on a mix of gas and oil. 

The Osprey Energy Center also will produce less air pollution than the existing power 
plants in Florida when producing the same amount of electricity. To the extent ~hat the 
Osprey Energy Center reduces the use of older, less efficient power plants in Florida, the 
Project will reduce the amount of air pollution associated with power generation in 
Florida. Specifically, the Project-will reduce total emissions by about 20,000 tons per year 
(TPy), including 10,600 TPY of NO~ ,(assuming displacement of the ~rrent mix of oH­
and gas.:.fued plants, which is about 41 M percent and 59M percent, respectively) . 
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·1.0 NEEnFOR POWER AND PROPOSED FACILITIES 

1.1 

1.1.1 

INTRODUCTION 

THE APPLICANT 

9939570 

Calpine Construction Finance Company, L.P. (Calpine), a San Jose, California-based company, is 

the appli~t for the Site Certification of a gas-fired comhined-cycle power plant to be known as 

the Osprey Energy Center (Project). This new facility will generate electricity f~r sale at 

wholesal~ to other 'utilities in Peninsul~ Florida. Electricity from the Osprey Energy Center will 

enter the electrical grid at Tampa Electric Company's Recker Substation, which is adjacent to the 

Site. 

Calpine's parent company, Calpine Corporation is a San Jose, California-based company, which 

owns andlor operates, or is developing electrical generating facilities consisting of 67 power 

plants. Calpine Corporation 'operates 25 gas-fired and 19 geothermal power plants. It also has 9 

power plants under construction, and 14 under development. The aggregate capadty of these 

plants is .18,197,megawatts (MW) (net ownership of 15,508 MW). The 25 operating gas-fired 

• plants are located in California (7 plants), New Jersey (3 plants), Pennsylvania (2 plants), New 

York (4 plants), Texas (3 plants), and 1 plant each in Florida, Dlinois, Massachusetts, Oklahoma, 

Virginia, and Washingto~ . 

• 

. Calpine Corporation has ~ SO-percent ownership interest in the Auburndale Power Partners, 

Inc., piower plant which is a 150-MW natural gas-fired c?generation plant in Polk County, 

Florida, southwest of Auburndale. This plant is located on property adjacent to the east side of 

the Project Site. 

1.1.2 PURPOSE OF SITE CERmlCA TION APPLICATION 

Calpine. 4; proposing to own and operate a new 527-MW (average ambient) combined-<:ycle 

power pla~t (Project). The Project will be loqtted on vacant-land in Polk County Within the dty 

limits of Auburndale, ~lorida. The proposed Site was sel~cted as the preferred location fo~ the 

Osprey Energy Center because it has no environmentally sensitive features (e.g., wetlands or 

sucfa.ce water bodies), it is adjacent to existing. r~quired infrastructure (e.g., a~cess road, 

substation and transmission lines, water and sewer pipelines), and is predominantly surrounded 
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by commerdai and industrial development and non-residential uses. Furthermorel the Site's 

terrain is favorable for power'plant siting and the parcel is of sufficient size to accommodate the 

Project Locating the Osprey Energy Center at the proposed Site,takes advantage of the existing 

adjacenf·electrical infrastructure [Tampa Electric Company's Recker Substation and- associated 

230-kilovolt (kV) transmission lines] and nearby reclaimed water supply/wastewater disposal 

facilities (Auburndale's Allred Wastewater Treatment Plant on Recker Highway). The Site is a 

non-producing citrus grove with no onsite surface water or wetland features. Development of 

this land minimizes potential environmental impacts that might otherwise be assodated with 

the ~nstrl!.ction of a power plant at a previously undeveloped ~ite. On a MY" per acre basis, 

this project maximizes the land use while simultaneously minimizing environmental impacts. 

The licensing of power plants in Florida requires compliance with fed eral, state, regional, and 

lqcallaws, regulations, and ordinances. The primary law governing the licenSing of the Project 

is the Florida Electrical Power Plant Siting Act IFEPPSA, Sections 403.501 to 403.518, Florida 

Statu'tes (FS)]. 

FEPPSA establishes the state's policy toward balancing the needs for increased electrical power 

generation with the effects on human health, the environment and ecology of the lands and 

waters within the state. In the site certification process, the Florida Public Service Commission 

(PSq is the exclusive forum for the determination of need, and the Florida Department of 

Environmental Protection (FDEP) acts as the central coordinator of the certification process. 

Certification begins with the submittal of a Site Certification Application (SCA) to FDEP by the 

applicant and cubninates with approval by the Governor and Cabinet. Implementation 

procedures are set forth in FEPPSA and Chapter 62-17, Florida Administrative Code (FAq, 

Electrical Power Plant Siting. 

This single application, the SCA, is being submitted to the FDEP to describe th~ Osp~ey Energy 

. C~nter and the environmental conditions and impacts associated with the Project. This SCA has 

been prep~red to meet the requirements of the primary law (Le., FEPPSA) which governs this 

Project. 
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Agency and public comments regarding the Project have been obtained through meetings, 

discussions, .and presentations. State, regional, and local agency meetings regarding fue Osprey 

Energy Center were held in December 1999, January 2000, and February 2000. A general public 

informatibn meeting was held in Auburndale on February 15, 2000. 
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1.2 NEED FOR THE PROPOSED POWER PLANT 

The Project is needed by Calpine to allow Calpine to increase its participation in the Peninsular 

Florida c9mpetitive wholesale power market. The Project is also needed by Peninsular Florida 

for ,elechical system reliability and integrity and for adequate electricity at reasonable cost. The 

Osprey Energy Center is also needed to provide the energy conservation and environmental 

. benefits described herein. The "need for power" issu~ often encompasses several aspects of 

need. The following discussion addresses in detail the manner in which the Project meets these 

needs. 

1.2.1 NEED FOR THE FROTECf 

As previously stated, Calpine is ~ wholly owned subsidiary of Calpine Corporation. Calpine will 

"I.. construct, own ·and operate the Project in a manner that will provide' reliable, competitively 

priced, environmentally clean power in the Peninsular Florida wholesale market without risk to 

Florida's 'retail electric customers, As expressed in Federal Energy Regulatory Commission's 

(PERC) Order !'fp, 888 relating to transmission access, it is the goal of the FERC and the 'Congress 

to "remove 'impediments to competition in the wh01esale bulk power marketplace and bring 

more effident, lower cost power to the nation's electricity customers." Calpine is developing the 

Project consistent with the policies of the FERC to .create and promote a robust, competitive, 

wholesale electricity market. T~e PSC has also reCOgnized that a competitive wholesale 

electricity market is enhanced by competitive wholesale power plants like the Osprey Energy 

Center: "Merchant plants increase wholesale competition thereby in theory lowering wholesale 

electric prices from what they otherwise may be." In re: Joint Petition for Detennination of Need for 

,an Electrical Power Plant in Volusia County by Utilities Commission, City of New Smyrna. Beach, Florida 

and ,rju/re Energy New Smyrna Beach Power Company, Lid., L.L.P., 99 F.P.S.c. 3:401, 438 (1999). 

Calpine seeks to continue its role in developing merchant plants, and thus satisfy the public 

need for 'cost-effective and environmentally clean power supply resources such as the Project, 

and to promote the State and Federal governments' goals of ensuring competitively .priced 

wholesale generation for the benefit of el~ctric customers. 

There are immediate reliability (kilowatt) and economic needs ' in Peninsular Florida for the 

Project. The reliability need for the 527 MWs (average ambient) of highly efficient reliable 

. electric capacity and asSod.~~ed energy production in Peninsular Florida is evidenced by the 
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curreI),t constrained rese~.e margins. Peninsular Florida needs the Osprey Energy Center 

because the Project'will provide bulk power and energy at the lowest cost available to Customers 

as ~mpared to the continued u,se. of traditional rate-based power plants. Moreover, the high­

efficiency, gas-fired combined cycle technology chos~n for the Project represents the lowest cost 

technology available to serve Peninsular Florida's future power supply needs. In addition, the 
. . . 

Project represents an environmentally benign alternative tQ conventional power plants. As 

such, there is a demonstrable ne~d for the Project in Peninsular Florida. 

1.2.2 NEED FOR ELECfRIC SYSTEM RELIABILITY AND INTEGRITY 

The Project .is consistent with and meets Peninsular Florida's needs for generating capacity to 

maintain system reliability and integrity. According to the 1999 Regional Load & Resource Pin" 

prepared qy the Florida Reliability Coordinating Council (FRCC) dated July 1999 (1999 FRee 
Regional Plan), Peninsular Florida needs more than approximately 10,000 MW of new installed 

capacity in order to maintain winter reserve margins generally between four-pe'rcent and ten­

percent without exercising load management and interruptible resources from the winter of 

1999-2000 through the winter of 2008-2009. Even with the exercise of load management and 

interruptible resources, Peninsular Florida needs approximately 10,000 MW of new capacity to 

maintain reserve margins generally between I5-percent and 2O-percent during the same period. 

A 2O-percent reserve margin was recently adopted by Florida's three large investor-owned 

utilities, which ·together account for approximately three-fourths of all generation resourc~s 'in 

Peninsular ~orida. In Re: Generic Investigation into Aggregate Electric Utility Reserve Margins 

Planned for Peninsl4lnr Florida, 99 FPSC 12:426. Considering P~ninsu1ar Florida as a whole, the 

p.rojected reserves · meet or exceed this 2()..percent criterion in only two of the ten years covered 

in the 1999 FRee Regio, .. 1 Pin". 

The foregoing discussion of reserve requirements dearly demonstrates that there is a significant 

and substantial reliability need for new generating capacity in Peninsular Florida. The Project 

will contribute to meeting that need either a) by providing finn capacity (if other utilities 

contract for . the Project's output, or ~) if the Project's capacity remains uncommitted, by 

providing additional reliability protection through the Projec~s presence and availability. The 

Project will improve the Peninsular Florida winter reserve margin by approximately lA-percent 

in the winter of 2003-2004. The winter 2003-2004 reserve margin of generation resources will 
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increase from lO.5-percent to 11.9-percent with the Project's additional 527 MW (average 

ambient). The Project will provide similar reserve margin improvements in the summer 

se.asons, and these improvements will continue to be realized in subsequent years. 

Under any scenario, the Project is expected to provide an additional 585 MW of net capacity to 

Peninsular Florida utilities during extreme winter peaking conditions and an additional 486 MW 

of capacity during the extreme summer peaking conditions without power augmentation or 

duct firing. In an extreme weather event (e.g., a proiol"!ged period in the summer with daily 

high temperatures exceeding lOOOF or winter weather similar to that experienced at Christmas 

of1989), the Project will provide substantial additional generating capacity to Peninsular Florida 

that would not oth.erwise be available. Assuming an average coincident peak demand of 5 to 

6 kW per residential customer, the Project's capacity would be sufficient to maintain electric 

service to approximately 90,000 to 110,000 customers during such an event. 

1-2.3 NEED FOR ADEQUATE ELECTRICITY AT A REASONABLE COST 

The Project meets Peninsular Florida's need for adequate electricity at a reasonable cost. Most 

new capacity proposed by other Florida utilities is similar gas-fired combined cycle capacity. 

The direct cons~ction cost and heat rate of the Project compare favorably to those of other 

proposed similar p0wer plants in Peninsular Florida. Because no utilities or retail customers can 

be required to pay for the cost of the Project and because other Peninsular Florida utilities can 

reason;lbly expect to buy power from the Project only when it is cost-effective (as .compared to 

other supply sources), the Project is also necessarily consistent with and meets Peninsular 

Florida's ne~ for adequate electricity at a reasonable cost. Moreover, the Project's estimated 

projected operating costs Will place it favorably in the Peninsular Florida 'supply stack" of 

generating plants. The Project will be more cost-effective than approximately 20,000 MW or 

more of the existing generating capacity in Peninsular Florida. 

'As indicated 'above~ the Project will be a competitive wholesale power plant. In the PSC's 

terminology, the Project will be a "merchant plan!", which has been defined by the PSC as "a 

power pJ.ant with no rate base and no captive retail customers." Such competitive wholesale 

power plants differ from traditional "rate-based" plants in ' that the overhead finanCe, 

construction and operating costs of a rate-based plant are recovered through rates charged to 
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the utility's captive customers. If, after a rate-based plant is constructed, lower cost power 

becomes available, the utility nevertheless remains entitled to recover the costs of its plant 

through its rates. Hence, the utility's ratepayers, rather than its shareholders, bear the risks 

associated with obsolescence. Similarly, absent a finding of imprudence, a utility is permitted to 

recover the fixed and variable operating costs of its rate-based plants, even if those costs are 

higher than originally projected or if the plant fails to operate as projected; In essence, the 

utility has an incentive to maximize the amount of its rate base, thereby permitting its allowed 

return on. equity to be applied to a larger sum that results in greater earnings .. 

Iri contrast, a competitive wholesale power plant (or merchant plant), like the Osprey Energy 

Center, h~s no rate base and no captive customers. Therefore, it must produce power at the 

lowest po;ssibie cost while meeting reliability ~tandards to ensure it remains truly competitive. It 

is this simple, yet powerful, free 'market force, which ensures Florida residents of the benefit .of 

this new low-cost energy power source. These competitive wholesale plants simply offer their 

capacity and energy to potential wholesale customers, who are free to purchase .or decline to 

purchase , capacity and energy offered by competitive wholesale suppliers. An 'economically 

rational purchasing utility will'only enter an agreement to purchase electric capacity or energy 

from a cOmpetitive wholesale plant if the costs of that capacity or energy are lower than the 

costs of alternatives otherwise available to the utility (e.g., generation from its own'power plants 

or purchases from others). If the cost of power from the competitive wholesale plant is higher 

than the costs of other alternatives, a purchasing utility will simply choose not to buy the 

competitive wholesale plant's output. In such circumstances, the unrecovered costs of the 

competitive wholesale plant will be borne by the plant's owners, and not by any customer. The 

same result will occur if the competitive wholesale plant incurs cost overruns or fails to operate 

as efficiently or reliably as projected; the plant's owners, rather than any ratepayers, bear all of 

the capital, operating and market risks associated with the power plant. Consequently, if the 

.competitive wholesale plant's economics are favorable, other utilities and power marketers will 

purchase its output and enjoy cost sav~gs. If the plant turns out not to be economical, a 

merchant plant has full incentive to improve its competitiveness. For these. reasons, a 

competitive wholesale power plant can only benefit other utilities and their customers. 
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1.2.4 S'FRATEGIC CONSIDERATIONS 

The Project is consistent with strategic factors that may be considered when building a power 

plant, both from Calpin~'s perspective and from the perspective of the State of Florida. The , 
Proje.ct will be· fueled by domestically produced natural gas rather than by imported fuel that 

may be subject to interruption due to political or other events. 

The Project has a lo",! installed cost and a highly efficient heat rate, assuring its long-term 

economic v~~bility. The Project's gas-fired combined cycle technology is exceptionally clean and 

mp-umizes. airborne ·emissions. Since the Osprey Energy Center will use very clean natural gas 

as its fuel, there is subst:antially less risk that the Project will be adversely affected by future 

changes. in environmental regulations. Moreover, the Project's use of natural gas in a very 

efficient generation technology will improve the overall environmental profile of electricity 

generation in Florida. The Project will also conserve fuel consumed for el~ctricity production in 

Florida (by displacing generation from less efficient resources). Consistent with the goals of the 

Florid~ 'Energy Efficiency and Conservation Act, the Project will enhance the overall efficien~ 

of electricity production.and of natural gas use, as well as reduce the consumption of petroleum 

. f\J,els for electridty gener~tion in Florida. Furthermore, the use of reclaimed water as a 

Significant source of the Projecfs water supply will conserve the water resources Florida enjoys, 

Additionally, the Project will work to reduce market concentration that will reduce market 

power, thereby increasing the effectiveness of competition in reducing wholesale pricing. 

1.2.5 COST EFFECTIVENESS 

1.2.5.1 Cost·Effectiveness to Peninsular Florida 

The Project will be a cost-effective power supply resource for Peninsula< Florida. Projections of 

the Project's operations show that the Osprey Energy Center will operate, econOmically, at 

ant:lual,capacity factors of approximately 8().. to 85-percent from 2003 through 2013. This'result is 

not surprising be~use . the Project.'is expected to operate more' cost-effectively, in terms of 

incremental generation costs~ than well over 20,000 MW of existing generating capacity in 

Peninsular Florida. Moreover, these high projected aiUlual capacity factors are not surprising in 

light of the fact that most new capaaty proposed for peninsular Florida is gas-fired combined or 

Simple cycle ca~acity. This suggests the average generation pool heat rate will decline. The 

presence' of the Project, ynth its high efficiency, is expected to suppress w~olesaJe power ~rices 
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below what 'they otherwise would be. As a merchant plant, the output of which no utility is 

obligated to buy, the Project will t;ninimize p~wer supply costs. The Project cannot increase 

power suppiy costs:above the cost of existing or planned power supply alternatives. 

Power p~oduced by the Project will be sold in the wholesale market to other utilities and power 

marketers" -lor use in Peninsular Florida. Begimung in 2003, all of the Osprey Energy Center 

output is expected to be' sold to other utilities and power marketers in Peninsular Florida (i.e., 

within the FRee region) on the basis of the relative economics of the Project and other ' 

Peninsu.lar Florida generation fadlities. Sales outside of Florida are not expected due to 

generation costs, in ge~eral, being lower in Georgia than Florida, and additional transmission 

. wheeling' charges which would be incurred to make such sales. Moreover, transmission export . 

capability at the Geor'giaIFlorida interface is limited. 

" 

Calpine Will only be able to sell its wholesale power to other utilities if and when utility 
I . 

purchasers detenrtifte thcit such purchases' are cost-effective ·relative to those utilities' alternative 

I:'0wer supply options (e.g., self-generation or other supply side purchases). In addition, the 

PSC's o~going regulatory oversight of utilities' fuel and .purchased power costs ensures that 

. florida's ratepayers are responsible only for reasonable and prudent expenses. In other words, .. 
not only .Will the market ensure that Florida retail-serving utilities' purchases are cost effective, 

the ~Cs . ong6ing regulation will similarly ensure that purchases from the Project are cost­

effective .. 

Even if the Project were not needed to maintain reliable service to Florida electric customers, the 

Project will provide cost-effective power to utilities that provide retail service in F1orid~. Since 

the savirigs .resulting from cost-effective purchases from the Project will be passed directly 

through 'to retail customers through the purchasing utilities' fuel and purchased power cost 

recovery : charges, the Project will also provide cost-effective power to those utilities' retail 

customers. The Project will not b.e subject to inclusion in any utility's rate base; accordingly, 

there is rio risklhat cap~ve reqill (or wholesale) customers will be required to bear the Project's . , . . 
capital or other 'costs. Retail customers c:an only be asked to pay for the cost of power from the 

• Project ~hen theu: retail-serving utility .elects to buy power from the Project. These purchases 
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will occur:only when such-transactions are cost-effective to the purchasing utility (Le., when the 

Project offefs: po~er that costs less than what is available elseyvhere). 

The P~oject is alsO demonstrably cost-effective based on a comparison of its construction cost 

and heat rate to the costs and heat rate of other proposed units. This analysis is based on the 

reasonable assumption that the 'cost of natural gas to the Project would be similar to the cost of , 
natural ~s to other .proposed power plants. The direct construction cost .of the Project ' is 

estimated to be approximately- $182 million. This construction cost equates to approximately 

$333 per kW of installed capacity (based on 546 MW at ISO). The Project's full load heat rate is 

projected to be 6,800 British thermal units (Btu) per kilowatt-hour (kWh) (higher heating value, 

HHV, of natural gas) at average ambient conditions. ,Both the Project's direct construction cost 

.. and its heat ~ate compare favorably to those of other new gas-fired combined-cycle power plants . 

proposed for Florida. The proposed Cane Island 3 unit for the Florida MUnicipal P<;>wer Agency 

and the Kissimmee Utility Authority, the proposed Duke Energy ,New Smyrria I}each Power 

Compapy Froject, and the proposed Okeechobee Generating Company Project are the only. 

. projects which have similar projected construction costs and heat rates. 

By virtue. of the lack of risk to Florida's electric customers and the low cost production 

' characteristics of this proposed merchant plant, the Project will necessarily be a cost-effective 

power supp~y option for the utilities that elect to purchase the planfs merch~t power. This will 

translate intO lower rates for customers of these utilities. Because no utility or retail customers 

willi>e obligated to 'purchase tPe Project's 'output, and assuming economically rational behavior 

by purchaSing utilities, it is reasonable t~ conclude that any purchases from the Project will be 

made at prices less than or equal to the cost of the purchasing utilitj's next-best alternative. In 

.. light of these facts, the Proj~ct's actual costs are not essential to a .determination of cost­

effectiveness to Florida ratepayers. The~. ratepayers cannot be required to bear the Projecfs costs 

in their rates. 

1.2.5.2 Cost-Effectiveness to Calpine 

Calpine has considered . various generating technologies and various configurations of 

combined-cycle power plants that could be accommodated at the proposed Site and detennined 
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that the Project represents the most cost-effective and reliable alternative for Calpine to meet its 

. projected wholesale .power sales commitments. 

1.2.6 ENERGYCONSERVATION 

As a fed~rally re9ll1ated public utility selling electricity only at wholesale, Calpine does not 

engage directly in the implementatio'n of end-use energy conservation programs. Moreover, 

Calpine is not required to have . conservation goals pursuant to Section 366.82(2), F.S. The 

Project meets the overall goals of the Florida Energy Efficiency and Conservation Act rFEECAH
), 

Sectiops 366.80-.85" and 403.519, F.S., because the Project contributes directly and significantly to 

the ~creased efficiency and cost-effectiveness of electricity production and, natural gas use 

. (Section 366.81, F.S.). The Project does so by using state-of-the-art generation technology. The 

Project's primary energy conversion effidency of approximately 56-percent is significantly better 
.' " 

than almost all existing utility generating capacity in Florida, better than most cogenerati.on 

facilities, 'and as good as or better than the vast majority of other Florida -utilities' proposed new 

gaS:-fired 'combined cycle capacity. To the extent that the Project, with its 'average heat rate of 

6,800 Btu per kWh at ambient site conditions, displaces generation from less . efficient oil, coal 

and gas-fired, ,unitS, the Project will result in substantial increases in the efficiency of ~atural gas 

USe. Based .on projected operations, the Osprey Energy Center is expected to save 

approximately 13,700,000 million Btu of primary energy per ,year. If the entire savings were 

realized through the displacement of natural gas fired generation, this would represent a 

savings 'of approXimately 13,700 billion cubic feet (be£) of natural gas per year. If the Project 

displaced only oil-fired generation, this would . reflect a savings of apprOximately 6,422,000 

barrels of residual fuel oil per year: To the extent that the Project displaces· oil-fired generation, 

it w~ .contribute to the -express statutory goal of conserving expensive. resources; especially 

petroleum fuels (Sections 366.81 and 366.82(2), F.S. (1997). In addition, the Projecfs capadly and 

energy will be .eco;Ilomically and environmentally preferable to other supply-side alternatives. 

Thus, future cOst-effective conservation measures . would likely displace other supply-side 

alternatives, rather than displace the capacity and energy available from the Project . 
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1_3 OVERVIEW OFOSPREY ENERGY C;ENTER 

1.3_1 INTRODUcnON 

To provide wholesale . electri~ power and to help ensure ·adequate capacity and reliability for 

future growth in Florida, Calpine is proposing to own and operate a 527·MW (average ambient) 

capadty comhined-cyde power plant. Construction of the Osprey Energy Center is proposed to 

commence in 2001, with the facility being placed into service in the first quarter of 2003. The 

propose,d plant will consist of a combined-cycle facility burning natural gas as the fuel. The 

Osprey Energy Center facility will use dry low nitrogen oxide (NOJ combustors and SCR to 

control NO. emissions. No new transmission line corridor will be needed to connect the 

proposed; facility to the existing state power grid because Tampa Electric Company's Recker 

Substatiords. iocated immediately adjacent to the southe~st portion of the Site. The Project will 

pro.vide additional employment and ~ax base to the local economy. Calpine will submit a Need 

Determination application for the proposed plant to the Florida Public Service Commission 

(PSC) in the near future. A Need Determination hearing is anticipated during June or July 2000. 

The statutory timeframe within the PPSA forecasts issuance of a Site Certification' within 14 

months ~er submittal of a complete application. Based on an expedited review schedule, 

Calpine ~ticipates the completion of the Site Certification in ·February/March 2001 with 

commencement of construction in April 2001. 

Further description of the' proposed new faciliti.es m.ay be found in Chapter 3.0. 

l.3.2 SITE LOCATION AND .DESCRIPTION 

The OspC¢y Energy Center will be located within the City of Auburndale, Polk County, Florida. 

The Site is approximately 1.5 miles from downtown Auburndale and approximately 37 miles 

east of Tampa Bay (see Figures 1.3.2-1 through 1.3.2-3). The Site is located in the west one-half 

of the northwest quarter [less right of way for County Road 544A (Derby Avenue)] of Section 15, 

Township 28 South, Range 25 East on the Auburndale, Florida u.s. Geological Survey (USGS) 

7.S-Minute Topographic Quadrangle map (see Figure 1.3.2-2). The site is approximately 19.5-

acres in size and is presently un~sed. Formerly, the site was used as a citrus grove, although the 

grove' has not been maintain~4 for severai years. An aerial photograph of the Site is presented 
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in Figure 1:3.2-3. A boundary and topographic survey map of the Site may be found in 

Appendix 10.6. 

The Site is bordered on" the east side by Tampa Electric Company's Recker Substation and the 

existing Auburndale Power Plant, a 150-MW natural gas and oil-fired cogeneration plant Uointly 

owned by Edison Mission Energy Company and Calpine Corporation as Auburndale Power 

Partners, LPJ. Recker Highway (SR 655, a two-lane, paved collector road) forms the southern 

boundary of the Site, with some commercial operations (sand/cement plant, auto parts shop, 

and storage center) on the south side of that road. The City of Auburndale's Memorial Park 

Cemetery is located on the adjacent property to the west of the Site. To the north of the Site is 

Derby Avenue (CR 544A, a two-lane, paved collector road). Sure (propane) Gas Company and a 

few residential housing units are located along the north side of the road. This road serves as a 

main" access to other nearby industries, induding Cutrale Citrus Juices USA, Inc. An operating 

railroad corridor is located immediately behind (north of) the propane gas company and the 

residential hOUSing. 

The Site is located in the Gty of Auburndale, Polk County, Florida and is owned by Mr. Don 

Hemphill: The property is presently under a purchase option agreement with Calpine. 

1.3.3 PROJECT DESCRIPTION 

The Project (see Figure 1.3.3-1) will consist of two 170-MW Westinghouse Model 501F Gass 

combustion turbines (CTs) in combined-cyc1e configuration totaling 340 MW (net). Each CT will 

be connected to a three pressure level heat recovery steam generator (HRSG) produdng steam 

for a single steam turbine (200 MW unfired). Therefore, the generating capacity of the Osprey 

Energy Center will be 527-MW (average ambient). The combustion turbines will be fired using 

natural gas as the only fuel. The Project will be evaluated for permitting at an annual capacity of 

lOO-percent, but in actual operation the plant's annual capacity would be approximately 

85-percen!: A site arrangement drawing (Site Plan) for the Project is depicted in Figure 1.3.3-2. 
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The Project will consist of the power block, the operations control center, and directly associated 

facilities, .~cluding cooling towers, water treatm~nt building, central pump house, storage 

facilities, a general services/warehouse building and a gas meteiing station. 

The Project will be a highly effident combined-cycle power plant that will take advantage of the 

latest -pollution abatement technology, will utilize reclaimed water, and will provide optimum 

effide~cY wjth regard to electric power ·generation. Nitrogen oxides (NOJ will be controlled by 

dry low-NOx technology working in conjunction with SCR technology. NOll emissions will also 

be cantrolle" using a selective catalytic reduction (SCR) system. The NO ... emission limits are 

proposed to be 4.0 parts per million, volume dry (ppmvd), corrected to 15· percent oxygen (OJ 

when firing natural gas. A NO,limit of 4.0 ppm is proposed when duct firing . 

. Plant .~~ke-up water for the cooling tower and process water requirements, as well as 

wastewater generation have been estimated. The Project will utilize a combination of reclaimed 

water and ¥(ell water for its supply. The daily average annual consumption of the plant is 

3,554,000 gpd and the maximum monthly consumption is 4,788,000 gpd. It is expected that at 

the .time the plant goes on line an average of 800,000 gpd of the total demand will be supplied 

from reclaimed water from the City's Allred Wastewater Treatment Plant. This quantity is 
, 

expected to increase over time, ultimately reaching the treatment plant's capacity of 1.4 mgd. 

The balance of the supply water· will be provided by new on-site wells withdrawing water from 

the Upper .Floridan aquifer (at a depth of approximately 700 feet) . The details of the water 

supply, ·plant consumption and wastewater discharge ·are provided in Chapter 3 and 

Chapter 10. 

A Water Supply Al~ematives Study has been conducted to ide.ntify and evaluate potential water 

sources' for the Project, including water' reuse options. The results of the Water Alternatives 

Study, which will be used in' the final design of the Osprey Energy Center Project, are included 

in this Application as AppendixlO.I.8. 

The proposed plant will connect to the electrical grid at the existing Tampa Electric Company1s 

Recker Substatio~, which is located immediately adjacent to .and east of the southeast boun~ary 

of the Site. There will be no n~w linear transmission line Hcorridor" required for the Project. 
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The transmission conductors will cross the eastern property boundary for a direct connection of 

the plant to Tampa Electric Company's Recker Substation. 

Natural' gas will be transported to the Site via a new underground pipeline lateral to be 

constructed ,to the Site. The corridor for this pipeline is not included in this Site Certification 

and will be developed separately by the ANRICoastaL Corporation Company through its 

Gulfstream Pipeline project. 

A conceptual design for the Project has been developed to provide an initial basis for planning 

and development of this ,Site Certification Application. Spedfic environmental criteria have 

been used to ensure that the Osprey Energy Center will be in compliance with aU federal, state, 

and 'local regulations. These criteria provide a maxi..qlum range of potential resource utilization 

and pollutant discharges to develop possible "worst-case" environmental impacts for the Project. 
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1.4 BENEFITS OF TIlE PROJECf 

The primary benefit of this Project to Polk County, the region, and the State of Florida is the 

provision of a new, clean, reliable, and cost·effective energy source. In addition to providing 

cost-effective energy, the Osprey Energy Center will provide employment and tax revenues, as 

well as increased statewide electrical system reliability. Additionally, the Project minimizes 

environmental impacts through site selection, land utilization relative to the output, and 

through the selection of a reliable, clean cost-effective fue l. The Project makes beneficial use of a 

non-producing citrus grove and minimizes potential environmental impacts through the use of 

existing facilities (Le., access road, substation and transmission lines, and water and sewer 

pipelines), the avoidance of wetlands or wildlife habitat, and the use of reclaimed water from a 

local wastewater treatment plant. 

Because of the. previously altered environment on the Site, location of the Site in an industrial 

area, use of clean·buming natural gas as a fuel, and the use of both dry low NO~ combustors and . 

SCR as NO~ control technology, no significant adverse environmental or social impacts will 

result from the construction or operation of the Osprey Energy Center . 

1.4.1 EXTERNAL BENEFITS 

This Project is beneficial to Floridians due to its ability to provide economic savings and rate 

stability for electric power customers, as well as satisfying the need to meet projected growth in 

Florida's electric power demand. Also, with its use of natural·gas as a fuel combustors, and SCR 

and dry low· NO~ controls, this Project will provide electrical power at low emission rates when 

compared to power plants operating in Florida. 

Other benefi ts include: 

• Benefit to Auburndale via use of reclaimed water, 

• Added tax base, 

• Additional employment, 

• Reduced emissions, 

• Added reserve margin, and 
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• Wast'ewater treatment-plant improvements funded by Calpine that win enable tl)e City 

to provide reclaimed water to be used in areas with unrestricted public access when the 

Pfoject maintenance reduces the ne~d for reclaimed water. 

The Project. will bum natural gas and will tie into the new GuUstream gas pipeline that is to be 

installed which will bring gas from the Gulf of Mexico to the Florida peninsula. The Project, as 

an anchor tenant, will buy transportation services from Gulfstream. A portion of these fees will 

be applied against the costs of this added infrastructure. As a result, the Project acts as an 

economic anchor tenant for the pipeline and, as such, plays a key role in the long-term 

availability of the 'Gulfstream natural gas pipeline to the State of Florida. 
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· 2.0 SITE AND VICINITY 

2.1 . SITE AND ASSOCIATED FACILlTlES 

Th.i§ section provides ~ormation concerning the location of the Osprey Energy Center. ntis 

section also provide.s maps showing existing uses of the Site, adjacent properties, the area, and 

cOmmunities.in the vicinity of the Site. 

The Osprey Energy Center will -be ~ocated on a 19.5-acre site in Auburndale, Polk County. The 

Site is located -approximately 1.5 miles from downtown Auburndale, approximately 5 miles west 

of Winter Haven, 6 miles southeast of Lakeland, and 37 miles eas.t of Tampa Bay (see 

Figur.e 2.~ .0-1) . The Site 'is bordered on the east by the existing 150-MW Auburndale Power 

Plant and Tampa Electric Company's Recker Substation. Recker Highway (SR 655) forms the 

. southern boundary of the Site, Auburndale's Memorial Park Cemetery forms the western 

boimdary, and Derby Avenue (CR 544A).fonns the northern boundary. 

The Site is located in the west ~ of the northwest Y. of the northwest ~ of Section 15, Township 

28 South, .Range 25 Easl The Osprey Energy Center's facilities will occupy approximately 15 

acres of the' 19.5-acre site. The Site is currently occupied as a non-prodUcing dtrus grove ~hich 

has not been maintained or harv~ted for several years. With the exception of the citrus trees, 

the Site is undeveloped . . There are no surface water bodies, wetlands, nor Significant wildlife 

habitats or threatened and endangered species on the Site. Surrounding properties are shown 

in Figure 2.1.0-2. No portion of the proposed Site is within the l~year £I00dplam (see 

Figure 2.1.0.3) . . 

The Osprey Energy Center will require no electrical transmission line corridor off-site since the 

plant will interconnect directly with the adjacent Tampa Electric Company's Recker Substation. 

An underground pipeline will be permitted separately and built by ANR/Coastal Gas 

Transmission Company to transport natural gas to the Site. In addition, the Gty of Auburndale 

will separately permit and build an underground pipeline to supply r~ed water to the Site; 

an undecground pipeline to take industrial wastewater from the Site to Auburndale's Allred. 

Wastewatec Treatment Plant, and a focce main to enhance their ability to handle the Project's 
. . 

~dustrial' wastewatec at the Gty's wastewater facilities . 
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<;:onstrudion employee parking will be provided onsi le. Part of the Site w ill be used as a 

construction Jaydown, if needed . An additional lO-acre construction laydown area win be 

located approximately 730 feet east of the southeast comer of the Site. This area is currently a 

vacant grassy parcel (see Figure 2.1.0-4 for the location). 

2.2' SOCIOPOLITICAL ENVIRONMENT 

2.2.1 GOVERNMENTAL IURISDICTIONS 

The Osprey Energy Center will occupy a portion of Section 15, Township 28 South, Range 25 

East. The Osprey Energy Center Site was annexed into the Gty of Auburndale, Polk. County, in 

February 2000. 

Within 5 m.iles of the Site, there are three incorporated areas: Auburndale, Lake Alfred (5-miles) 

. and Winter Haven (3.5 to 5.0 · miles) . Unincorporated communities within a 5-mile radius 

jnclude Jones Comer, Kossuth,:,ilIe, Fussells Corner, Carters, Carters Com er, and Lynchburg 

(florida Deparbnent of Transportation Map, 1992; United States Geological Survey Topological 

Map, 1975; and United State~ Census Survey, 1990). Figure 2.2.1-1 (S-mile radius) and 

Figure 2.2.1-2 (I-mile radius) depict-the Site in relation to these cities and towns. 

Non~ of the foUowing local, regional, or federal areas a~ located within a 5-mile radius of the 

Site: 

1. National parks, forests, seashores, memorials, monuments, marine sanctuaries, 

estuarine sanctuaries, wild and scenic rivers, 

2. Roadless Area Review and Evaluation (RARE) areas, Save Our Rivers lan,ds, 

archeological landmarks or landmark zones, aquatic preserves, outstanding 

Florida waters and-wild and scenic rivers, and 

3. -Indian reservations and military lands. 

Figure 2.2.1-3 shows the conservation and·recreation areas within 5-miles of the Project Site. 
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• 2.2.2" ZONING AND LAND USE PLANS 

• 

• 

The Project w!ll be located on vacant land and si tuated adjacent to the Auburndale Power Plant, 

Tampa Electric Company's Recker Substation, and 230-kV transmission lines. Locating the 

Project .at the proposed Site allows for an efficient interconnection and the use of existing 

in~rastructure (such as potable ~ater, sanitary wastewater, natural gas supply, highw~y, 

_electrical:substation, and transmission lines). 

The Project ~i1~ be constructed within th~ boundaries identified for the Si~e (see Ap'pendix 10.6, 

BOll:ndary Survey). The Gulfstream Natural Gas System will supply natural gas by direct 

pipeline lateral to the Project. Site boundary. The Osprey Energy Center will connect to the 
" ". ( 

el~ctrical grid at the e~sting adjacent " Tampa Electric Company's Recker Substation located 

·immediately adjace~t to and east of the Site. All P~ject facilities will be constructed in the 

19.5-acre ·Site that w~s·imnexed into the City of Auburndale. 

2.2.2.1 Land Use 

Local government comprehensive plans applicable to the O sprey Energy Center indude the 

City of Auburndale .Comprehensive Plan, as adopted · on March 18, ·1991 and last ·amended 

December 6,' 1999. A Future Land Use Plan Map amendment for the City of Auburndale 

Compreh~nsive Plan has been sent to the Department of Community Affai,rs (DCA) to request 

that the proposed Site be deSignated as Future Land· Use category Business Park. The Osprey 

Energy Center was found by the Auburndale Planning Commission and the City Commission to 

be consistent and in compliance with the City of Auburndale Compreher:sive Plan and land "use . 

designation of Business Park on February 21, 2000 (see Appendix 10.3). 

Applicable portions of the City of Auburndale Comprehensive Plan, the Future Land Use Map, 

and the land use plan .amend.men.t transmittal resolution are contained in Appendix 10.3, 

. Applicable Land. uSe and Zoning Information. Four copies of these documents also are being 

provided as a separate attachment, to meet the requirements of FAC Rule 62-17.121. ·Copies also 

are available for public inspection and copying at the main and local .business offices of Calpine. 

Future Land Use designations for the City of Auburndale and Polk County are shown on 

Figure 2.2.2-1. 
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In addition to the local comprehensive plan, the proposed Project will be consistent with the 

applicable goals and policies of both the State Comprehensive Plan (Ch. 187, FS) and the Central 

Florida Regional Planning CounciYs Strategic Regional Policy Plan (April 1997). The proposed 

Project will be consistent with the goals and policies within the Natural Systems and 

-Recreational Lands, Air Quality, Energy, Land Use, Public Facilities, Water Resources, Economy 

and Employment Elements of the State Comprehensive Plan. The goals and policies within the 

Central Florida Regional Plaruting Coundl's Strategic Regional Policy Plan that ,are relevant to 

the proposed Project are listed below: 

• Natural Resources, Regional Goal 1.1, Policy 1.1.2, pp. 1-17-1-20 and Regional GoaII.1S, 

Policy I.1S.1 and I.1S.2, pp. 1-64-1-67, and 

• Economic Development, Regional Goa12.4, Policy 2.4.2 and Strategy 2.4c, pp. 2-21. 

The compelling reasons underlying the Site selection as the preferred location for the proposed 

Project include: 

• The Project is' compatible with existing land uses (u:.cluding the adjacent Auburndale 

Power Plant, Cutrale Gtrus, Florida Distillers, and SFE Gtrus Processors, Ltd.) near the 

Site, 

• There is existing electrical transmission infrastructure (Recker Substation and 230-kV 

transmission line) to serve the Project, 

• There is an available and viable water source (reclaimed water from Allred Wastewater 

Treatment Plant), wastewater service, and highway access, 

• There will be a new natural gas pipeline lateral along SR 655 (approximately 660 ft) to 

supply fuel to the Project, . 

• There are no significant natural resources on the Site, and 

• It is compatible with the Future Land Use Element. 

2.2.2.2 Zoning 

The proposed zoning distri<t for the Site Is U - Ught Industrial (see Figure 2.2.2-2) as defined in 

Chapter 5, Section 5.6.14, Auburndale land Development Regulations (LDR), adopted 

November 4, 1991. The adjacent, combined-cyde power plant, Auburndale Power Plant, is 

• zoned Light Industrial (Ll) by Polk County. The Light Industrial (Ll) district from the Oty of 
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Auburndale i~ ~nsistent wit~ the Light Industrial zoning district used by Polk County for the 

adjacent power plant Applicable portions of the LDR for the Site pertaining to zoning, and the 

zoning map .are included in Appendix 10.2, Applicable Land Use and Zorung lnfonnati~n. Four 

copies of these documents also are being provided as a separate attachment to meet the 

requirements of FAC Rule 62-17.121. 

The qesignation of the Site as a LI zoning district is consistent with the existing zorung 'patterns, 

.and existing and future land use patterns, of the adjacent properties and is suitable for the 

proposed Project. The LOR allow service and commercial activities consistent with the general 

charac~er and intensity in use in the U district. The LOR prohibit.institutional and residential 

uses in the U districts because they are not in character with the activities conducted in the U 

districts. The LDR are intended to prevent or minimize incompatibility between different types 

and intens~ties of uses in all districts and also to protect other uses. Most of the adjacent land 

.useS in the area are either similar to or supportive of the proposed Project. The combination of 

fu~e land use classifications and wiling districts on adjacent parcels confinn the suitability of 

the Site for U uses. The Site plan and buffers will ensure compatibility with existing land uses 

· adjacent to the Site and will integrate the Project with adjacent natural gas pipelin~ .and 

transmission line infrastructure. 

· The LDR [Chapter 5, Section 5.6.14:10, Maximum Height of Structures] state that no structure 

shall .exceed 150 feet except as provided in Section 5.2.4. The Osprey Energy Center will comply 

· with this height limit. 

Maximum noise levels, and the method of measurement in Industrial districts, are described in 

Article 3, Perfonnance Standards, in the Oty's LDR (see Table 5.7.1-1), LDR Section 5.3.3.4, 

Maximum PeIinitted Sound Pressure Level (In Decibels) in Industrial Districts for required noise 

levels in Industrial Districts). A detailed assessment of Project compliance with the applicable 

noise stap.dards may be found in Section 5. 
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. '. . 
There are some single fami ly homes on the north side of Derby Avenue and the south side of 

. . . 

Recker highway. -These homes are in unincorporated Polk County. The design of the proposed 

Project, will minimize noise levels for property in unincorporated Polk County. The 

landscaping plans will comply with the City's landscaping requirements~ 

The Osprey Energy Center ,will be located, constructed, "and operated in a manner. consistent 

with Auburndale's. Comprehensive Plan, Goals, Objectives, and Policies, and the zoning 

regulations ~ the LDR. 

Pare~the.~cally, the Polk County Planning Department is presently dcafting Land Development 

Regulations that will rezone the R-4IResidential areas near the site to maximize compatibility 

with the Business P~k Center Future Land Use" category. 

2.2.2.3 Concurrency Management 

The proposed Project"will not significantly impact roadways (as 'discussed in Sections 4.6.1 and 

• 5.9.1 Transportation). All other J..evel of Service (LOS) standards for the City will be met without 

significant impact from the proposed .Project as identified in Appendix 10.7, Concurrency 

Analysis. 

• 

Water and wastewater impact fees are calculated based on several factors, including the. square 

footage of occupied buildings. Water and wastewater calculations indicate adequate existing 

capaci~ fro~ the City is available for the Project (see Appendix 10.7, Concurrency Management 

System Report and Oty of Auburndale - Hemphill PropertY, Curre~t Water and Sewer Capacity 

Analysis). 

2.2.3 . DEMOGRAPHY AND ONGOING LAND USE 

2.2.3.1 Demography 

The Site is located adjacent to the southwest municipal boundary of the City of Auburndale, in 

the northern region of Polk County, Florida. This region has seen a steady increase" in 

development over the last 20 years. The once prevalent citrus industry has experienced a drastic 

Golder Associates 
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• decline, making 'land available for commercial, industrial and residen tial uses, whkh in tun~ has 

fueled the trend for increased population in the region. 

• 

• 

Incorporated munidpalities within five·miles of the Si te are the Cities of Auburndale, Lake 

Alfred and Winter Haven. Table 2.2.3-1 lists the nearest communities and their total residential 

populations for 1980 and 1990. During that time the majority of population growth occurred 

northeast of the Site in Auburndale, causing a population increase of approximately 

36.2-percent. Lake Alfred had an increase of 14.5-percent, Winter Haven had an increase of 

17.1-pereent and unincorporated Polk County had an increase of 27.4-percent. When compared 

to .the 1990 populations, estimated 1997 populations show Auburnda le with an increase of 

5.9-percent, Lake Alfred with an increase of 4.9-percent, and Winter Haven with an increase of 

3.7-percent (see Table 2.2.3-2). 

As previously m.entioned, the Gty has experienced a sizable increase in population. However, 

the population density is still low in the vid nity of the Site. Residential areas are small and 

scattered among commerdal and light industrial businesses. A small group of homes is north of 

the Site and a· small mobile home park is southwest of the Site. The general trend in the vicinity 

has been towards commerdal and industrial businesses, which are replacing the citrus groves .. 

The Gty of Lake.Alfred is located approximately five miles northeast of the Site. In 1990, the 

population was 3,163. Between 1980 and 1990, there was a population increase of 14.5-percent. 

The Gty of Wmter Haven, located. between 3.5 to 5.0 miles east of the Site, is relatively highly 

urbanized. Between 1980 and 1990 Winter Haven experienced a population increase of 

.17.1-percent. . 

Polk. County grew from a total population of 321,652 in 1980 to 405,382 in 1990, an increase of 

Z6-:percent (U.S. Bureau of the Census, 1990). In 1990, more than 67-percent Qf Polk County's 

population resided. in incorporated. communities with a majority of that population located in 

the north-central portion of the County. 
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Table 2.2.3-1. Historic Popula~ons for Selected Communities and Unincorporated Areas 

in Polk County 

Community 

Unincorporated 

Polk County 

Auburndale 

Lake Alfred 

Winter Haven 

Population 

1980 

190,071 

6,501 

3,163 

21,119 

Perc~nt Change 

1990 (1980-1990) 

242,195 ; 27.4 

8,858 36:2 

3,622 145 

24,725 17.1 

Note: The 1990 population counts are subject to adjustment for undermunt or over count by 

the U.S. Bureau of the Census. 

Sources: u.s. Bureau of the Census, 1990; Florida Almanac 1998--1999, by Del-Marth. 
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Table 2.2.3--2. Estimated Populations for Selected Communities and Unincorporated 

Areas in Polk County 

Estimated 
.Population Population Percent"Change 

Community 1990 1997 (1990-1997) 
Polk County 405,382 459,010 13.2 

Unincorporated 

Polk County 
242,123 284,960 17.7 

Auburndale 8,858 9,378 5.9 

Lake Alfred 3,622 3,799 4.9 

Winter Haven 24,725 25,638 3.7 

Source: Florida Statistical Abstract, 1998. 
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2.2.3.2 Ongoing Land Use 

~eclai~ned phosphate mining land, wetlands, citrus groves, and the developed areas of 

Aubu~ndale, Lake Alfred and Winter Haven occupy signi fican t tracts of land in the 5--mile 

radius. Citrus groves are the predominant agricultural activity in the area and occupy pockets of 

land 50uth and southeast of the Site as well as throughout the study area. Figures 2.2.3-1 

through 2.2.3-3 depict the Florida Land Use, Cover, and Classification System (FLUCCS) map 

that indic~tes existing land use within an approximate 5-mile radius of the proposed plant [as 

determined by the Southwest Florida Water Management District (SWFWMO), updated in .. . 
19951_ Map data was verified with field reconnaissance by Golder planners during 

February 20C10. 

The on-going land use wiUUn a 5-mile radius of the Site varies considerably. A review of 

historical aerials and ra.ndom field surveys on public right-of-way disclose no significant changes 

in the area's ' land use have occurred in the past 30 years except for the decline of. acreage in 

dtrus production. Changes in the near future, based on trends over the most recent years, will 

include: 

• Decreased citrus grove activities outside urban areas, 

• Increased industrial land use in Auburndale, 

• Increased commercial development, particularly west of Auburndale, near the Polk 

Parkway and Highway 92, and 

• Residential growth in the north part of Auburndale. 

These c~ngeS are based on infonnation obtained from the local and regional planning coundls 

and discussions with local agendes. The City of Auburndale has patterns of industrial land use 

near the Site, ' and to the north and northeast, with residential land use areas located further 

. north (see City of Au~urndale and Polk County Existing Land Use Maps, Figure 2.2.2-1). 

Review. of Auburndale's October 1998 Evaluation and Appraisal Report (EAR) disclosed an 

inc~ease in industrial land use in the City. The industrial land use increased from 48 acres in 

1977 to 170 acres in 1988 and increased further to 239 acres 'in 1997. Reclassification of land use 

(via development) accounted for 115 acres of industrial use; 12 acres of industrial land use were 

annexed into the. City. 
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• 2.2.4 EASEMENTS, TITLE, AGENCY WORKS 

-. 

.Donald Hemphill owns the property on which the propo:;ed Project will be constructed. No 

~tles or agency works will t>e obtained from any.gbvemment agency for ~ Project. 

No e~ments will be required to be obtained. The Project will require: 

• . Right-of-way access for a temporary driveway (for construction) to Recker Highway 

from FDOT, 

• Right-of-way access for a driveway to De~by Avenue from Polk County. and 

.0 Right-of-way use. permits for connection to the, l2-inch force "main in Recker Highway 

right-of-way from Florida Department of Transportation (FOOl). 

The Oty of Auburndale will require from FOOT right-of-way use permits for the reclaimed 

water and wastewater pipes planned for Recker Highway right-of-way. 

2.2.5 . REGIONAL SCENIC, CULTURAL AND NATURAL LANDMARKS 

There are no federal, state, regional, or local scenic or cultural or natural landmarks within a 

S-mile radius of the proposed Project. 

2.2.6 ARCHAEOLOGICAL AND HISTORIC SITES 

The Florida Department of State, Division of Historic Resources has provided a letter stating that 

there-are no significant archaeological or historical resources on the Site (see Appendix 10.6, 

Correspondence with Historical Agencies). The 5-mile radius includes two archaeological sit~s 

and two historical properti~ on the Nation~ Register of Historic Places (NRHP). The 

archeological sites are not mapped but have Reference Numbers 1538 and 1539 for Archeological 

Site P0-89 and Po-90, respectively. 

Two NRHP sites located 'northeast of the Project are shown on Fi~ 226-1. The Auburndale 

Otrus Growers Association Packing House (NRHP Ref~rence Number 97000'794) at 2124 Orange 

street in Auburndale is identified on the map ap'p~oxi.mately 0.5 mile northeast of the proposed 

Site. The Holland Jenks House (NRHP Reference Nuinber 96000254) at 119 Raintree Court in 

• Auburndale is shown 9n·the map, approximately.4.6 miles north·northeast of the proposed Site. 
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• Each site's level of significance is considered .to ~ "local" in terms of National Register of 

Historic Places criteria. 

• 

• 

The Division of Historical Resources (DHR) concluded. that no significant archaeological or 

historical sites are considered likely to be present at the Site, nor is it anticipated that the Project . 
I 

will impact any significant archaeological or hist9rical sites. The proposed Project will not affect 

any sites listed, or eligible for listing, in the National Register of Historic Places, or any sites that . . . . . 
are otherwise of national, ,state, or local significance (see Appendix 10.8). As discussed in 

Chapter Four, Section 4.S," the Project will not have any significant air quality or other impacts 

on areas listed with the NRHP. 

2.2.7 SOCIO-ECONOMICS AND PUBLIC SERVICES 

227.1 Social And Economic Characteristics 

Polk County's labor force totaled 197,467 in 1998, an increase of l.2-percent from a 1996 labor 

force of 195,064. This percentage increase is lower than the statewide labor force increase of 3.9· 

percent. The 1998 count represents 76.percent of the Central Florida Region's total labor force 

(see Table 2".2.7·1). ApprOximately three out of every four jobs in the Central Florida Region are 

.located within Polk County. The Central Florida' Region consists of DeSoto, Hardee, HigWands, 

Pou.. and Okeedlobee Counties. Polk County had the lowest annualized unemployment rate'in 

the region (~.5-·percent) . 

Average" monthly employment statistics for Polk. County and the Central Florida Region by 

major industry group are presented. in Table 2.2.7·2. Between 1996 and 1998, employment in 

Polk County increased in each employment group with the exception of the agriculture, mining. 

- and manufacturing indusbies, all of which experienced decreases. Most employment in Polk. 

County arid the Central" Florida Region occurs :in servi~ and retail trade indusbies" These 

categories employ proportionately the same number of people when Polk. County is compared 

to the region. Employment in transportation, ~mmunication, public utilities, and construction 

industry employment categories is similar on a percentage basis when compared. to regional and 

state employment characteristics_ 
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Table 2.2.7-1 1998 Labor Force, Employment, and Unemployment for Polk County, the Central 
Florida Region, and Florida . 

Unemployment Rate 
Area Labor Force EmEloxment Unemelo~ent (%1 
Polk County 197,467 186,646 10,821 5.5 

Central Florida Region 259,113 243,005 16,108 6.2 

Florida 7,228,000 6,918,000 310,000 4.3 

Source: Florida Department of Labor and Employment Security, Bureau of Labor Market and 
Performance 

Information, FS-202 Program,. in cooperation with the U.s. Department of Labor, Bureau of 
Labor Statistics. 
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Table 2.2.7-2 1998 Average Monthly Employmen~ by Major Industry Group for Polk County, 
the Central Florida Region, and Florida 

Central 
Florida 

Indust!1 Polk ,Coun~ Re~on Florida 
Agriculture, Forestry, and Fishing 

, 
9;832 17,059 155,668 

~ning 3,044 3,044 6,729 

Construction 9,779 iO,614 348,345 

Manufacturing 20,570 22,184 493,015 

Transportation, Communication and Public Utilities 8,811 9,941 328,892 

Wholesale Trade 8,438 9,938 357,208 

Retail Trade 40,562 49,835 1,324,769 

Finance, Insurance and 8,150 9,476 423,391 
Real Estate 

Services 43,263 53,625 2,210,111 

Government 27,552 38,108 934,690 

Other 383 541 29,%1 

TOTAL 180,384 224,365 6,612,779 

Source: Rorida Department of Labor EmpLoyment Security. Bureau o( Labor Market and Perfonnance Information. 
ES-202 Program, in cooperation of the u..s. I?epartment of tabor, Burea,,! of Labor Statistics. 

I 
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'. The service sector is ,also the largest industry ill: ,the Central Florida Region and the state. In 

• 

• 

1998, approximately 46-percent of the County ,labOr force was engaged in either the service 

. s~tor 0': the retail trade industries. Approximately II-percent of the labor force was employed 

by the manufa~turing industry. While a significant portion of land in Polk County is dedicated 

'to the mining industry, less than 2-percent of the cOunty's workforce is employed in mining. 

Personal income data for 1996 and 1998 are presented in Table 2.2.7-3 and Table 2.2.7-4, 

respectively. The majority of employment groups in private, non-farm industries in Polk 

County experienced an in~.ase in personal income be~een 1996 and 1998. The largest 

. incre~ came from the fihance, insurance, and recil estate segment. With the exception of the 

mining industry, all major employment group~ experienced increases ' in personal ,incomes 

. 'within Polk and the Central Florida Region. Wholesale .trade showed the slowest personal 

income growth from 1996 to 1998, posting ol)ly an ll-percent increase. 'This pattern is. also 

consistent with regional trends that depict decreased mining income growth andl increased 

finance, insurance and real estate income for the same period. The largest industry in Polk 

County and the Region is the Service sector, whlch generated .29- and 3O.6-percent, respectively, 

of .the total personal income in 1998. Additional income characteristics for Polk County is 

presented in Table 2.2.7-5. 

, 
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Table 2.2.7-3 1996 Personal Income for the Major Private, Non-farm Industries in Polk County 
and the Central Florida Region 

Income ($) 
Central 

Private Nonfarm Industries Florida 
Polk County Region 

Manufacturing 688,391,112 748,381,368 

Milling 168,5%,m 168,596,m 

Contract Construction 246,132,592 291,105,340 

Wholesale Trade 247,703,488 282,705,512 

Retail Trade 698,381,572 831,653,916 

Finance, Insurance, and Real Estate 224,470,684 262,828,008 

Transportation, Communication, and Public Utilities 253,412,636 284,787,092 

Services 1,069,605,148 1,269,286,548 

Other 4,709,292 5,352,428 

TOTAL 3,601,403,2% 4,144,696,984 

Source: Florida Department of Labor and Employment Security, Bureau of Labor Market and 
Performance Information, FS-202 Program, in cOoperation with the U.S. Department of Labor, 
Bureau of Labor Statistics. 
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Table 2.2.7-4. 1998 Personal Income for the Major Private, N on-Farm Industries in Polk County, the 
Central Florida Region, and Florida 

Private Non-Farm Industries 
Manufacturing 

Mining 

Contract Construction 

Wholesale Trade 

Retail Trade 

Fmance, Insurance, and Real Estate 

Transportation, Communication, and Public Utilities 

SelVices 

Other 

TOTAL 

Polk County 
783,6%,384 

148,545,084 

325,359,820 

286,718,400 

856,095,008 

290,862,120 

311,121,34() 

Income ($) 
Central 
Florida 
Region Florida 
830,968,516 17,452,189,105 

148,545,084 276,147,411 

369,142,860 10,097,209,100 

327,250,708 13,860,477,915 

I,003,708,6(X) 22,763,423,028 

324,929,%4 17,225,450,733 

345,846,436 . 11,583,660,132 

1,231,568,604 1,481,426,900 60,092,504,733 

·9,581,440 11,606,856 763,339,485 

4,243,548,200 4,843,425,924 154,114,401,642 

Source:- ~rida Department of Labor and Employment Security, Bureau of Labor Market and Perf0f!IlaIlC'e Information, ES-
202 ~am. in cooperation with the U.s, Department of labor, Bureau of Labor Statistics. . 

., 
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Table 2.2.7-5 1999lncome Characteristics for Polk County 

Income Characteristics Polk Coimty ($) 

. Per Capita Income (1999) $17,456 

Median Income· Household $32,4% 

Median Household Wealth $70,743 

Note: For comparative 'purposes, Project wages are estimated at $41,600 (ot: construction 
employees .and $4O,OCX) for operation employees. 

Source: Garita" Inc., 1999 - Arlington, VA 
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• In addition to the private,' nonfarm industries depicted in 'Tables 2.2.7-3 and 2.2.7-4 farm and 

government indus'tries contrib~te to personal income. In th~ farm industry, Polk. County posted 

a ~.4-percent decrease in total personal income from 1996 to 1998. 

• 

• 

In Polk County, government industry personal inco~e increased 19-percent between 1996 and 

1998. Polk County government industries generated 72.7-percent of the . region's personal 

income in the government sector in 1998. 

In 1999, Polk County had an estimated total of 178,430 households, wii:h an average size of 2.59. 

people per household. This represents a 14-percent increase in the number of households fro~ 

those counted in the 1990 census. The average household size is somewhat above the average 

for the state (2.47 people per household). The number of households is projected to increase to 

193,250 by 2004. This is an 8.3-percent increase over current levels. 

The estimated median. housing value for Polk County is $?,8,079 with most h(;msing (61.9-

percent) valued betweefl $50,000 ""d $124,999. Polk County permitted 3,323 .housing units in 

1998. 'This ~presents a 27-percent increase over the 2,626 units permitte;d ip. 1996. Eighty-six 

., percent of the housing units permitted in 1998 were single family dwellings. The majority of the 

permitted · units (72-percent) are located in the unincorporated areas. Of the incorporated 

municipalities, Lakeland had the largest number of permitted units (532), which included 204 

single family dwellings . . 

2.2.7.2 Transportation 

Access in and around the area surrounding the Site is dominated by private vehicles. Public 

transit facilities serving the loCal area (five-mile radius) include: 

• Gtrus Connection Bus Transportation, prOviding buses to and from Winter Haven, and 

• Polk. County . Transportation Department, providif:l.g ~ponse on demand by disabled 

. local residents. 
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• . Figure 2.2..;7-1 shows the ~ajor. rail lines and road rou tes -to" and surrounding the Site. The ' 

following paragraphs describe the routes that the construction and operation work foecesare 

~xpected to travel. 

• 

• 

Th~ Project will be located on the ~uth side of CR 544A (Derby Avenue). The Site extends 

south to the north righ t-?f-way.-of SR 655 (Recker Highway). The only transport"ation access to' 

the Site will be from driveways connecting to gerby Avenue, a two-lane undivided roadway 

classified as a Major Colle.ctor. The current - av~rage daily traffic on Derby Avenue is . 

approximately 436 trips during the peak hour of ~e peak Season. Even with the existing traffic, 

th~re is adequate capacity for the projected tr~fic that w ill be created by the Osprey Energy 

Center. 

The heavily developed portions of Auburndale are located to the north of the Site, both to the 

east ~d west. Access to these areas will be obtained by .traveling west on Derby Avenue and 
. .. 

then north on Recker Highway or east on Derby Avenue and then north on any of the local 

streets that connect t~ Derby Avenue. 

Winter Haven is "located to the southeast of the.site. Workers from the Site will obtain access to 

this community ' by traveling east along Derby Avenue and then southeast along Havendale 

Boulevard, a six lane diyide~ Major Arterial highway. 

The aty of· Lakeland is located west of the Site. Access from the Site to this community will be 

provided by traveling west on Derby Avenue, north on Redcer Highway (a two·lane und~vided 

Major Arterial highway),. and then west on US 92, a four·lane divided Principal Arterial. CSX 

Transportation operates a rail line, w~ch runs in an east·west direction north of the Site. 

Travelers on Havendale Boulev.!lrd need to tra.vel over an at-grade crossing with this railroad 

track in order to reach US 92. 

• •• t 

Wj.nter.Haven Mimicipa) Airport (Gilbert Field - ~: Gilber~ Airport) is a public licensed airport or 

airfield I.ocated within a five-mile radius of the proposed Site. It is over 1.5 miles from the Site. 

The airport is depicted on Figure 2.2.1-1. 
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• 2.2.7.3 MedicaLFacilities 

• 

• 

1)1e nearest hospital to the Site is Winter Haven Hospital. There are also three 

convalescenVnursing homes within a five-mile radius of the Project Site (see Table 2.27-6). 

In addition to the 562 bed Winter Haven Hospital (located (our miles to the east) there is the 

Lakeland Regional Medical Center (located 12 miles to the ,west) and the Heart of Florida 

Regional Medical Center (located approximately 10 miles to the east). The regional medical 

centers provides specialized medical treatment to the residents of Auburndale. 

2.2.7.4 Firefighting Facilities 

Fire fighting equipment and services are aVall8ble . via 32 stations located· throughout Polk 

County. The City of Auburndale has one £U:e station that serves the City. Auburndale also has 

subcontracted with the Polk County Fire Department. The City of Auburndale fire station and 

the nearby Polk County fire stations provide on-call backup support for each other. Fire 

hydrants are in place in the vicinity of the Site and c::an provide a sufficient. sol:lrce of water for 

emergency fire fighting requirements and can supplement the tankers provided by both 

agencies. Table 2.2.7-7 lists the available fire ·fighting equipment in the Site vicinity. 

The primary responder to the Site.is the Auburndale Fire Station (Oty of Auburndale) located 

approximately 1.5 miles to the .northeast. The station is equipped with fouI pumpers and two 

tankers (one tanker carries 3,000 gallons of w~ter). It is staffed daily with seven people and has a 

total of 17 career fire fighters (full-time employees) plus volunteers. The estimated response 

.time from the station is approximately three t~ four ~utes. 

First backup support is provided by the Jan-Phyl Village Fire Station (polk. County Fire . . 

Station #15, located approximately 3.75 miles to the southeast in Winter Haven). The station is 

equipped with .two pumpers and one tanke~. It has two career fire fighters and 12 volllf.'-teers. 

The estimated response time from the stati~m is approximately six .minutes. 

Second backup support is the Eagle Lake Fire Statio,:, (Polk County Fire Station #32, located 

approximately 5.75 miles to the southeast in the city of Eagle Lake and is the specialty station for 
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Table 2.2.7-6. Medical Facilities Within a S-Mile Radius of Osprey Energy Center 
Hospital 
Winter Haven Hospital 
200 NE Avenue F 
Winter Haven, FL 33881 

Convalescent and Nursing Homes 
Integrated Health Services of Florida 
919 Old WinterHaven Road 
Auburndale. FL 33823 

Mariner Health of Winter Haven 
1540 NW 6~ Street 
Winter Haven, FL 33881 

Winter Haven Health and Rehabilitation Center 
202 NE Avenue 0 
Winter Haven, FL 33881 

Golder Associates 

9939570 



• 

• 

• 

03111/00 2-37 9939570 

Table 2.2.7-7 Fire Fighting Equipment Available" to the Communities within Approximately 
10 miles of the Osprey Energy Center 

Community 
Gty of Auburndale 
107.Tampa Street 
Auburndale, FL 33813 

Polk. Coun.ty . 
Jan-Phyl Village (Station #15) 
21 Coleman Road SW. 
Winter Haven, FL 33881 

Eagle Lake (Station #32) 
185 3'" Streei S. 

-Pumpers 

4 

22' 

2 

Equipment 
Tankers 

2' 

1 

. Eagle Lake, FL 33839 
l ' NtA' 

, 

, 
• 

Rifle Range (Station #25) 
118 Rifle Range Road N . . 
Winter Haven, FL 33880 

Buckeye (Station #5) 
250 Buckeye Loop Road 
Wmter Haven, FL "33880 

One.tanker canies 3,000 gallons of water. 

1 1 

. NtA' NtA 

These 22 Polk County tankers cany a minimum of 1,500 gallons of water, plus all 
equipment and fire fighters throughout .the county provide backup support. 
Polk County pumpers provide a minimum of 1,1XXl gpm of water. 
Plus one-95 foot aerial truck, and orie HAZ-MAT truck and team. 
Plus two rescue vehicles available . 
There are no pumpers or tankers at this location, but it houses a 5O-foOt ladder truck. 

Sources: Gty of Auburndale Fire Department, January 2000. 
Polk County Fire DeparbnentAdministrative Offices, January 2000. 
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• Polk County). It houses the HAZ-MAT team and truck, .the 95-foo"t: aerial truck, and one 

pumper. 

• 

• 

Other nearby backup support will be available from the Rifle Range Fire . Department (Polk 

County Station #25, located approximately 7.5 miles southeast on Rifle Range Road North) and 

the Buckeye Station (Polk County Station #5, located approximately 6.5 miles to the east on 

Buckeye Loop Road near Winter Haven). Station #25 has one pumper and one tanker. 

Station #5 has one of three ladder trucks available in the county. 

If needed, any of the equipment or staff in the 32 Polk County Fire ~partment stations can be 

called to the Site (see Table 2.2.7-7). The available equipment includes twenty-two tankers, two 

rescue trucks, one HAZ-:MAT truc~ three ladder trucks, one aerial truck, and 28 pumpers that 

provide a minimum of UX)() .gallons per minute (gpm). The staff includes 145 care.er fighters 

(one third of which have special training in "Level A Entry" for hazardous materials), one HAZ­

MAT specialty team (located at the Eagle Lake Station) and 305 volunteer fire fighters. 

On-site fire protection will be addressed by complying with applicable fire codes and providing 

an interc<?nnection to the.Oty of Auburndale's water main. The connection with the water main 

will be for both potable and fire protection use. Additionally, the plant will have a water storage 

tank with a ~edica.ted storage volume of water for-fire protection uses. 

The fire protection system (tanks, pumps, hydrants, extinguishers etc.) shall be in accordance 

with NFPA 24 and NFPA 850 (National Fire Protection Association) and to provide protection 

for the facility. A fire detection system will be provided to activate alarms upon sensing the 

presence of. a fire within the designated zoneS throughout relevant portions of the facility. 

Detection systems will be in accordance with NFPA standards and will be capable of sensing a 

fire by one or both of the following methods: 

• Ionization smoke detectors, and 

• Rate-compensated heat detectors. 
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• Ionization s'moke 'detectors wi,ll be employed in-those zones where fire would result" in the rapid 

accumulation of smoke,or vapors. "Such zones would include all electrical rooin and electrical 

structures. Rate-com~nsated heat detectors shall '~ ,employed in those zones where intense 

radiant and con~ective heat would be generated by fire. Fire generating warning homs separate 

from the facility enunciator will be stationed in several locations within the facility. To allow 

• 

• 

manual initiation of a fire alat:m, manual pull static!~ will be equipped. with a dual action 

releasing lever"to reduce chances of aCcidentai operation . . . _. 

2.2.75 Police frotection 

The Si~e is situated in Auburndale's municipal dty "limits on the city's southwestern boundary. 

Unincorporated Polk ~ounty borders the Site on the east, south, and north. Police protection 

services wilf be provided by both the Gty of Auburndale Police Department and the Polk. 

County Sheriff's Department upon request. 

The Cty of Auburndale Police Department' offers a variety of policing services to the 

Auburndale community and will be the primary responder to the Site. The Auburndc¥e pollce : 

department has one station. located at?-05 Tampa Street(approximately 25 miles northeast of 

the Project Site). Estimated efl.lergency response time is appro:wnately 2 minutes. 1his station 

has a total of 28 officers. 

The Polk County Sheriffs Department primary response area is unincorporated Polk CO\ffity . 
•.. 

Hc:)\~ever, ' it also provides assistance to m~cipalities within the county upon request. The 

Project Site is located in the sheriff dep~ent's ~t Region. Central Disbict service area. The 

closest 5ub-station is in "'K-'<iUe'"' (dose to Kossuthville and within"two miles of the Project Site). 

Response time will vary,·depending upon the location of patrol cars when they receive the call. 

2.2.7.6 Recreation Facilities 

Federal, state, county and city par~ and recreational, facilities located in the 5-mile radius area 

are depicted on Figure 2.2.7-2. 
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• Polk County contains two state parks (Lake Kissimmee and Lake Arbuckle), one special water 

area, and several state-owned fish management areas. None of these facilities are located within 

five miles o f the proposed Site. 

.' 

• 

• 

Twenty-one community parks and recreation areas operated by the Oty of Auburndale (see 

Figure 2.2.7-3) a:nd 11 public parks operated by Polk County are within a 5-mile radius of the , 
Project. There are six state parks and forest, but no federal recreation areas within this same 

five-mile radius. Plus, there are approxiroat,ely 52 other county parks, and 11 state and federal 

parks, recreation and conservation areas available within a 2S-mile radius. 

2.2.7.7 Electric And Gas 

Electric power service will be required on site during the construction phase of the Project. 

Tampa Electric Company will provide this service. The'basic electrical requirement for service to 

the Site dwing construction will be one or two 3-phase circuits stepped down to 

4160 V/480V/120V. During normal day-to-day operations of the Osprey Energy Center, the 

plant will supply its own internal electrical needs, independent of outside service. Additionally, 

power will be available from Tampa Electric Company to allow start-up of the plant. 

No gas service will be required. during construction. During plant operation, Gulfstream 

Natural Gas System "will supply natural gas transport by direct pipeline lateral to the Project . 

. 2.2.7~ Water Supply Facilities 

The Gty of Auburndale has a municipal treatment and distribution system for aty residences 

and businesses. The Oty's potable water supply is proposed to be used to supply the Project's 

potable needs only. Wastewater effluent (red~ed water) and on-site wells will be used to the 

greatest ~tent possible to minimize use of th~ Gty's potable water resources. The Gty potable 

water-main runs along the. southern boundary of the Site, in ·the Recker Highway right-of-way. 

This water main is a ·l2-inch diameter pipe buried approximately 3.5 feet below ground surface. 

The available capacity is identified in Appendix 10.7, Concurrency Management System Report. 

The Oty's facilities are designed for 6.46 million gallons per day (mgd) capacity. Remaining 

plant capacity is 2.9 mgd (45-percent). 
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Downtown Auburndale 

City of Auburndale Parks and Recrealions Facilities 
1. Miono Beech Clubhouse 12. Bridgers Bosketball Courts 
2. Arlona Beech Yacht Cub 13. Corol Boulevard Neighborhood Porl< 
3. Auburndale Civic Center 14. Downtown Basketball Courts 
04. Auburndale UUlc league Boscball 15. Downtown City Pork 
5. Auburndale I.lunlclpol Beach 16. lake Dickey Pork 
6. Auburndale Municipal Racquetball Courts 17. Lake Stella Pork 
7. Auburndale lAunipol Tennis Courts 18. I.I lss Auburndale youth Soltlxlll 
8. Auburndale Senior Center 19. Recreation HoIl 
9. Auburndale Shuffleboard Courts 20. Rev, Eor1 Wright Pork 
10. Auburndale Yoolh Baskelbo" league 21. Tropicol Acres Neighborhood Pork 
11. Auburndale youth Foolboll lC<lgue 

~ The Auburndale Youth Soccer Association and Youth Softball Complex located In the 
Polk County Fairgrounds Pori( (See Flgure 2.2.7-2). 
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2.2.7.9 Sewage Treatment Facilities 

Calpine will initially "fund a capital improvement for additional ultraviolet treatment at the 

Allred Wastew.ater Treatment Plant for the purpo~ of meeting "highly disinfected" water 

standards as defined in Chapter 62-610, FAC. lhis wiq allow the reclaimed water to be used in 

areas with unrestricted public access, if the reclaimed water is not used at the Project (e.g., 

during times of plant maintenance). 

A City sewer main runs' along the southern boundary of the Site. The water main is a 12-inch 

diameter pipe buried approximately 3.5 feet below the ground surface. The total plant capacity 

for Auburndale is 1.4 million gallons per day (mgd), with 0.66 mgd of plant capacity (47.2- . 

percent) unused on average. It is antidpated ~at ~ connections with the Oty's wastewater 

treatment facilities will be required. These are described below: 

1. The domestic sewage discharge from the Project will go to the Allred Wastewater 

Treatment Plant via an existing pipeline. 

2 . Non-contact cooling water blowdown and other process wastewater will be directed 

via new pipelines to the City's facilities at the Allred Wastewater Treatment Plant or 

the Regional Wastewater Treatment Pl~t. These two wastewater treatment facilities 

are operating under .permits issu~d by the FDEP under provisions of Chapter 403, 

Florida Statutes. 

3 A new reclaimed water supply line will be built from the Allred Wastewater 

Treatment Plant to the Project . 

. 2.2.7.10 Solid Waste Disposal 

: During both the construction and operational phases of the Project, contract services for solid 

waste/trash collection and management will be used. The l~, solid waste disposal site for 

non-hazardous r:naterials (serving the Auburndale area) is the Polk. County North Central 

Landfill, located on Highway 540 near Lakeland, Florida. This landfill is approximately 3.5 miles 

to the west/southwest of the Site. 

As required by law, any hazardous wastes (paints, solvents, used oil, etc,) will be collected and 

transported (un.cier manifest by a duly licensed waste management contractor) to a certified 
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• . hazardous materials transfer station for eventual management at an FDER and/or EPA· 

, approved facility. 

2.2.8 EDUCATION 

There are a number of schools and learning facilities that range in levels from pre-school 

through junior coUege located in the Auburndale and Winter Haven areas. There are also three 

public libraries and one college library locat~d in Auburndale and Winter Haven. The majority 

of the facilities are located more than 5 miles from the Site. 

Within in a 5-mite radius of the Site there are. five public elementary schools, two public middle 

schools, one public high school, one public aqult school, and one public technical school (see 

,Table 2.2.7.s). There is also a private vocational school (accredited as a junior roUege), and two 

private pre-kindergarten through eighth grade schools. However, there are no educational 

facilities within a I-mile radius of the Site. 

• Six miles east of the Site is the Winter Haven campus of Polk Community College. To the west, 

in the Gty of Lakeland, is a satellite campus that offers various courses, including courses for the 

Power Generation Process Technology degree program. The availability of such training 

increases the likelihood that local residents will be qualified and hired as employees a t the 

Osprey· Energy Center. 

•• 

The Gty of Auburndale Public library is located. approximately two miles to the east, the Winter 

Haven Public Ubrary is approximately 5.5 miles to the east, southeast; and the Oty of Eagle 

Lake Public Ubrary is approximately 5.5 miles to the south, southeast. 
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Table 2.2.7-8 Educational Facilities Within a 5-Mile Radius of Osprey Energy Center Public 
Schools . 

PUBUC SCHOOLS 

Auburndale Cen~ Elementary, 320 Lemon Street, Auburndale, FL 33823 

Boswell Elementary, 2820 K-Ville Avenue, Auburndale, FL 33823 

Caldwell Elementary, 141 Dairy Road, Aubum~ale, FL 33823 

lnwopd Elementary, 2200 NW Avenue G, Winter Haven, FL 33880 

Lena Vlsta Elementary, 208 S. Berkley Road,' Auburndale, FL 33823 

Stambaugh Middle School, 226 N. Main Stree~ Auburndale, Fi.. 33823 

Westwood Middle School, 3520 NW Ayenu~ J, Winter Haven, FL 33881 

Auburndale High School, 1 Bloodhound Trail;Auburndale, FL 33823 

East Area Adult & Community School. 300 E. BridgeIS Avenue, Auburndale, FL 33823 

Ridge Technical Center, 7700 State Road 544. Winter Haven. FL 33881 

PRIVATE SCHOOLS (pRE-KINDERGARTEN - E1GHfH GRADE) 

st. Joseph's Catholic School, 535 NW Avenue M, WUlter Haven, FL 33881 

Winter Haven Christian SchooL 1801 Havendale Boulevard, Winter Haven, FL 33881 

COMMUNITY AND PRIVATE COLLEGES 

Florida Technical College, 298 Havendale Boulevard, Auburndale, FL 33823 

Polk. Community CoUt:ge, 999 NE Avenue H, ,Winter Haven, FL 33881 

PUBUC UBRARIFS . 

Oty of Auburndale Public library, 100 BridgeIS Avenue W., Auburndale, FL 33823 

Oty of Eagle Lake Public Library, 75.N. 7'" S""et, Eagle Lake, FL 33839 

Wmter Haven Public library, 1 Ubrary Lan~, Winter Haven,. FL 33880 
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2.3 BIOPHYSICAL ENVIRONMENT 

23.1' GEOHYDROLOGY 

The-geqhydrology of the Osprey Energy Cen ter Site was determmed by performing Site.spedfic 

geologic and soil studies designed to determine the suitability of the Site. Site-specific data were 

collected "in order to describe the geolOgiC and hydrogeologic units and their properties. 

Previously published geologic, hydrogeologic! and soil studies were also used to supplement the 

collected Site data. 

2.3.1.1 Geologic Description Of The Site Area 

Regional Stratigraphy 

The Osprey Energy Center Site lies within Polk. County. Approximately 4,200 feet of Tertiary 

sediments and rocks underlie the Site. (Miller, 1986). For the pwposes of this study, the near 

surface sediments of . Holocene ,,!ge, clastic . sediments ' of Miocene. age, and carbonate rocks . 
. . 

(limestones and dolomites) of Oligocene to Middle -Eocene" age are the most significant. The 

combined thickness of these units is approximately 2,000 feet (Miller, 1986). 

A generalized stratigraphic section for the re'gion near the Site is shown in Figure 2.3.1-1. The 

deepest described formation is the Avon Park Formation which overlies rocks deeper than 2,(XX) 

feet below land surface (bls). TJ:le Ocala Limestone overlies the Avon Park Formation. The 

Oligocene-age Suwannee Limestone overlies the Ocala limestone. Overlying the Suwannee 

Limestone are the carbonates, clays, sands, and phosphates of the Pliocene-Mioame-age 

Hawthorn Group. Undifferentiated Holoce'1~-age sands overlie the Hawthorn Group and 

extend to the land surface. 

Lithology 

Generalized deSCriptions of the geolOgiC units mentioned above are summarized in ascending 

order. 

Avon Park Formation 

The Avon Park ?onnation (Middle Eocene age) is generally· compoSed of fossiliferous limestone 

• and dolostone (Gilboy, et al, 1988). The limestone is ·moderate brown to dark-yellow brown, to 

rusty-yellow brown, porous, and very fine ,to medium grained. The top of the ~von Park 
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Formation may contain peat and the bottom may contain small lenses of evaporite (Gilboy, et al.; 

1988). The Avon Park Formation is the deepest potable 'water-bearing formation in the region, 

and comprises a portion of the Upper Florid~m aquifer. The top of the Avon Park Formation is 

encountered approximately 400 feet bls in the vicinity of the Site, and is approximately 1,500 feet 

thick (Miller, 1986). 

Ocaia Limestone 

The Ocala Limestone generally consists of m4ddy (carbonate) to fine ly pelleta1lime5ton~ (Miller, 

1986). The Upper Eocene-age Ocala Limestone typically consists of upper and lower 

subdivisions. The upper unit is composed primarily of- soft, granular limestone with numerous 

f~raminifera (Copeland, 1991). The lower w:ut is composed of granular limestone and may. be 

partially to completely dolomitized in some a~eas (Copeland, 1991). The Ocala ~estone is also' 
, 

part of the Upper F10rida aquifer. The top of the Ocala Limestone is encountered approximately 

150 feet bIs in the vicinity of the Site, and is approximately 250 feet thick (Miller, 1986). 

• Suwannee Limestone 

The_ Suwannee .. Umestone is the uppermost carbonate unit comprising the Upper Floridan 

aquifer in the vidnity of the Site. The Suwannee limestone generally consists of muddy 

(carbonate) limestone (Copeland, 1991). The 'Suwannee limestone is very thin to absent in the 

study area and, if present, the formation pinches out to the' north. The top of the Suwannee 

limestone, if present, is encountered approximately 125 fee t bIs in the vicinity of the Site, and 

this unit may be approximately. 25 feet thick (Miller, 1986). 

Hawthorn Group 

The Hawthorn Group sediments are composed primarily of sandy clay, clay, marl, sand, and 

phosphate beds. More spedfically, the lower portion of the Hawthorn Group consists of 

phosphatic carbonates, and the upper section consists of siliciclastics (Copeland, 1991). In the 

vicinity of the Site, the Hawthorn Group is .further divided into an upper unit known as the 

Peace River Formation, and a lower unit known as the Arcadia Formation (Scott, 1988). The 

Pliocene-age Bone Valley Member of the Peace River Formation forms the upper 25 feet of the 

• Peace River Formation (ScOU, 1988). The top of the Peace River Formation is encountered 

apprOximately 50 feet bIs in the vidnity of the Site, and is approximately 25 feet thick (Scott, . . , 
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• 1988). The top of the Arcadia Formation is encou.ntered approximately 75 fee t ~Is in the vicinity 

of the Site, and is approximately 50 feet thick (Scott, 1988). 

In the vicinity of the Site, the relatively irnpe~eable clays of Hawthorn Group generally serve 

as a confining uni t that hydraulically separates the underlying Upper Floridan aquifer from the 

overlying surficial aquifer system. In certain parts of peninsular Florida (particularly to the 

south and southwest· of the Site), there are penneable sands and carbonates within the 

Hawthorn Group that comprise the intermediate aquifer system. In these areas, the 

intermediate aquifer system serves as an important local source of potable water. The 

intermediate aquifer systemfmtermediate confining uni,t is thin in the vicinity of the Site. 

Undifferentiated Surficial Sands 

Unconsolidated sands are present in the vicinity of the Site from land surface to approximately 

50 feet bIs (Scott, 1988). The portion of the sand.s that are saturated with groundwater under 

water table conditions comprise the surficial aqwfer system. The water table is generally 

• e.ncounter~ approximateiy 15 feet bis in the vicinity .of the Site. The surficial aquifer system 

extends to the top of the relatively impermeable clays in the Hawthorn Group. 

Site Physiography 

The area faUs into the Winter Haven Ridge Physiographic Subprovince of the Central 

Physiographic Division (White,.1970). The Winter H;;wen Ridge is a general north-northwest to 

south-southeast trending highland dissected by numerous lakes. The lakes formed as a result of 

the dissolution of underlying l.iJ!testone by conosive downward percolating groundwater. The 

o.rigin of the Winter Haven Ridge (and associated highland ridges including the Lake Wales 

Ridge to the east and the Lakeland Ridge to the west) is debated. However, i ts paralJellineation 

with the Atlantic Coast suggests a relict beach ridge origin resulting from historical marine 

transgressive/regressive sequences, and subsequent reduction in elevation by solution­

subsidence (White, 1970). 

2.3.1.2 Detailed Site Lithologic Description 

• A geotechnical investigation was conducted to characterize subsurface conditions at the Osprey 

Energy Center Sit~. The geotedptical investigation consisted. of advancing 14 standard 
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• penetration test (SPT) borings at the Site and q>rnpleting geotechnical classification testing in the 

laboratory. The SPT borings (ASTM 0 1586) were advanced" using mud rotary drilling. There 

was no loss of drculation at any of the S{Yf bOrings. Loss of circulation is typically indicative of 

subsurface" voids or high permeability zones." Each boring {with the exception of B-1, B-3, 8-8, 

and B:-9} were abandoned by grouting with Portland cement. Piezometers were constructed in 

borings B-1, B-3, B-8, and B-9 (see Section 2.3.2.1). 

Borings B-1 through B-5, B-7 through B-9, and B-l1 through B-~"4 were sampled continuously for 

the first "10 feet and then at five-foot depth intervals using a split-barrel sampler. Borings 8-6 

and 8-10 were sampled at five-foot depth intervals using a split-barrel sampler. Borehole depths 

ranged £rom 55 to 90 feet bls. A Golder technician monitored. the drilling on a full time basis: 

During drilling, the technician recorded the SPT N-values and visually characterized the soil 

types, thickness', and depths of the various geologic materials encountered. The data were 

recorded on Soil Boring Logs. The soil boring logs are .in -Appendix 10.10. Representative soil 

samples from each split-barrel sample were placed ·in plastic bags for subsequent laboratory 

• "geotechn)cal classification testing. 

Representative soil samples obtained from the soil borings were transported to Golder's Tampa, 

Florida laboratory facility for subsequent classification and testing. The primary purpose of the . . . 

laboratory-testing program ·was to classify the representative soil samples according to the 

Unified Soil Classification System (USCS). The hydraulic conductivity of one undisturbed 

sample of clayey sand (sq soil obtained from Boring B-6 at a depth of 66 to 67 ft bls was 

measured ' in Golder's Atlanta, Georgia laboratory facility. A summary of the completed 

laboratory data is provided in Table 2.3.1-1. The following ASTM methods were used in the 

analyses: Natural Moisture Content- ASTM 02216; G~dation Analysis-ASTM 0422; Per Cent 

By Weight Passing the No. 200 Sieve- ASTM 01140; Organic Content- ASTM 02974; Atterberg 

. Unlits- ASTM 0;1318; and Permeability- ASTM D5084. 

Based on the soils encountered in the borings, the Site is covered by an approximately 1 to 2 ft 

layer of topsoil consisting of loose fine sand. Based on the boring logs and the laboratory 

• classification testing, it appears that the topsoil layer is underlain by about 5 to 10 feet of fme 

sand with trace amounts of clays [poorly graqed sand (SP»). The upper sand deposits are 
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SOU Natural AtierMra 

Dw, Sample Sample C1ass]. Moisture Umils 

Id Typo inPth ntatlon " L.L. P.L. P.I. L.' . 

B -. D,. 15' se 18.8 · - · · 
B· ' B,. '" se 16.9 · · · 
B -. B,. '" se 38.8 , - · -
B · , B,. ' 4 ' SP 17.3 - · 

. B· 2. B" 8-10' (SP) 18.0 · · · 
B - , B" 20' se 17.1 · 
B· , B,. SO' se J6.' - · · 
B· , B,. 7S' se 59,6 · · · 
B· ' B,. 8-10' se 20.0 . .. 20 " 0.01 

B· , Bo. '" SP·Sc 17.4 · - · · 
B· , R" '" se '8.4 - - · 
B· , B,. 60' se 47.6 · - · · 
B· ' B" 20' se 18.3 · - · · 
D· • B" '" se 29.1 · · - · 
B· • B •• 70' se 56.1 " 47 SI 0.18 

D· • D., 80' (SP) 128.5 · · · · 
B· , B., &-10' SP.SC ,., - - - · 
B· , B,. '" se 17.1 - · · 
B · S B,. '" se 26.9 - · · · 
B· , .. , 80' Mil 80.' ." 71 .. 0.11 

B·. B" ... ' SP-SC 13.' · · · · 
B· , B,. 20' SP-SC 20.4 · · - -

• 
TABLE 2.3.1-1 

SUMMARY OF SOIL DATA 

· 
Gratn Size 
D~ribullon Compaction 

Ok Huti' 'k FIner " F1n~ Maximum Opllniwn 

No. " No. 200 . .,., Dry Dtl\.'l~ty Mol$turt 

Sleye Sieve = Oblcun) .. 
- 15.7 - · · 

100.0 14.7 - · 
- 15.2 · -
· , .. · · · 

- · -
17.4 · · 

100.0 1609 · · · 
· .... · -
· 43.7 · -
- 8.7 · -

· 
- 14.0 · · -
- 21.4 · - · 
· 16.7 · · · 

13.6 - · · 
100.0 2\1 .7 . · - · 
.' . · · -
· 7:3 · - · 
· 16.4 · -
- 14.4 

.. - - -
100.0 5 1.4 · · -
- ,., · - -
- ••• · · -
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Unit Weight Pmn('llbUlly Orpnlc ' 

Moisture D" (cn"~) Content 

G. .. (lb/cuR) .. 
· 18.8 - · 
· . 26.9 · · · 
· 38.' - - · 

· 17.3 · · · 
· 18.0 106.8 '.97 

· 17. 1 -
· 36.4 - · -
- 51l.6 ... , · ••• .. 
- 20.0 · - · ~ 
· 17.4 · · 
· 28.' - · · 
- 47.6 · - · 
· 18.3 - · 
· 29.1 · · .. 
· 56.2 · · 
· I1S.S 38.0 · 5.45 

· ,., - - -

· 17.2 - · · 
· 26.9 · · -
. · 80.9 - -
- 13.' · · · 
· 20.4 · · · _. --- -
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Boring Sample Sample Classl· Moisture Untils 

ld Typo Depth nanion " 
L.L. P.L P,I. Ll. 

B· , n,. ". SP-SC 27.7 · · · · 
B. , UD 66.tHi7.0· (SC) 26.1 oW " 16 0.11 

B·7 B,. 8·10' SC 18.9 · · · 
B·7 B" 45' SC 16.2 · · · · 
B·8 Bo, ". SP·SC 22.' · · · · 
B· 8 B" ". SP 17.5 · · · · 
B·8 B,. ". SC 30.5 · · · · 
B·8 ~ag .... SC 32.1 · · · · 
B·8 B" ". SC 41.05'· · · · · 
B· , B" 8-10' ,(SP·SC) 18 .05 · · · · 

·R·9 B" ,.. SP.SC 17.6 · · · · 
n · , B" SO· SC 31.1 · · · · 
B·' B" 70' (ClI) 1'.7 · · · 

B -10 n" ,.. SP·SC 11.1 · · · · 
B·IO B" SO· SP-SC 25.' · · · 
B - 10 B,. ... SC 39.4 · · 
B · 11 B" .... SP 11.4 · · · 
B· 1I n,. >S. SP-Sc 17.) · · · 
B· II n'8 ,.. SP·SC 17.8 · · · · 
B·ll B" SO· SC 15.8 · · · 
B - 11 B,. ". SC ' ..., · · · 
B-lI no, ". _I.....SC 5I.6 · · · · -

• 
TABLE 2.3.1·1 

SUMMARY OF SOIL DATA 

Grain Size 
Distribution Compaction 

"" "iner "" Finer " Finer Maximum Optimum 

No.4 NQ.2oo .00' Dry Density Mobture 

SIC"t Sieve ~ (lbl(uft) " 
· 11.4 · · 

· . · · · 
· 39.9 · · 
· 14.0 · · · 

7.' · · · 
100.0 , .. · · · 
100.0 11.9 · · · 

1I'i .l · · · 
· 13.1 · · 
· . · · 

100.0 .. , · · 

· 11.7 · · 
M.' · · 
'.3 · · 
H .O · · 

100.0 IS .7 · · 
3.' · · 
8.3 · · · 

· ••• · · · 
19.7 ; · · · 

· 16.1 · · · 
· 25.9 · · · 

Golder Associates 

U~t Weight 

Moisture D,y 

G. .. (lbftuR) 

· 27.7 · 
1 .78 26.1 99.' 

18.9 · 
16.2 · 
12.5 · 

11.5 · 
· 30.S · 
· 31. 1 . · 
· 42.5 · 
· 18.5 111.7 

· 17.6 · 

· 31.1 · 
· 19.7 · 

11.2 · 
· 15.5 · 
· 39.4 

· U.4 · 
· 17.3 · 
· 17.8 · 
· Hi.S · 
· 34.2 

· 51.6 · 

• 
Page 2 of3 

Ptnncabillty Orpnlt 

(tm/sec) Conlent 

" 
· · 

6.5E-06 · 
· · 
· 

· · 
· 

· 
1 .. 5 

· 
· 
· · 

· 
· 
· 

· 
· · 
· · 
· · 

· 
· · 

I,. ~ 
I ... 

.. \' 
~ . 
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Soil Natural Alltr~1 

Borlnl!" Sample Sample Clw l· Moisture LImlu 

Id T,po 'Depth ncallon ~ 

C.L. P.L. P.1. L.1 . 

B All Bo, 8·10' SC 21 .9 -. - - -
B-Il Bo, 25 ' SP·Sc 20.1 - - - -
B · 11 Bo. 30' 5P·SC 1609 - - - -
8 ·12 B,. 50' SC 16.6 -
B·l1 B., '" SC 42.1 - -
B ·1 3 B •• 25 ' SP·SC 19.7 - - - -
B · 13 B., 30' SP-SC 16.0 - - - -
B - 13 . Bo, '" SC 53.4 - - - . -
B · 13 Bo. SS' SC 17.4 - - - -
B - 13 Bal' 70' (SC) 74.) - - -
B· 1,4 Bo, .. ,' 5. 16.3 - - - -
B ·14 B,. 50' SC 27.1 - - - -
B·14 B., lS' SP-SC 19.4 - - - -
B·14 B., 60' se 37.9 - - - -

• 
TABLE 2.3.1-1 

SUMMARY OF SOIL DATA 

Grain Size -
Distribution Compaction 

% Finer '9l> flner 'i\ Finer M"""'= OpUmum 

No~ .. No. 200 '.'" Dry Denslly Mobturt 

Sleve Sieve ~ (lblcun) " 
- 40.S - -
- ' .7 - -
- ,., - -

21.7 - - -
- l I.7 - - -.. , - - -
- .. , - -

10(1.0 15.1 - - -
- 19.1 - -

- - --
, .S - - -

- 13.1 -
100.0 ' .5 - - -

- :21 .5 - - -
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Unit Weight Permeability Organic 

Mol.sture D" (cm/ste) Content 

G. .. (Ib1cuf'l) .. 
- 21.9 10-4,9 - 3.7 

- . 10.' - -
- 16.9 - -

- 26.6 - - -
- 42.1 - - -
- 19.7 -
- 16.0 - -. ~ .. 
- 53.4 - - . .=-. 

-'. ~ 
- 17.4 . -

1;: 
- 74.3 . S6.J - '.7 , w 

- 16.3 - - -
- 27.1 - -
- 19.4 - - -
- 37.9 - - -

---
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typically underlain by· sequences of fine sands with increasing amounts of clay with depth 

[poorly gr~ded sand with clay (SP-sq and clayey' sand (Sc)].. Saturated soiLS indicatin.g the 

water table were typically encountered betwee~ 1~ - and 20 fee t bls (see Geologic Boring Log 

Profiles, Appendix 10.10). A perched water table condition was recorded at boring 8-1. The clay 

contents of the soils in deep wnes (greater than about 65·feet below land surface) in borings 8-5 

and 8-9 were greater than SO-percent [fat d~y/fat clay with" sand (CH} and elastic silt/elastic silt 

with sand (MH)). Based on the laboratory fiexible:w:all permeability test completed at 66 to 67 

feet bls at 58-6, the vertical hydraulic conductivity of ~e clayey sand specimen was low (6.5 x to-

6 cm/~c; see Table 2.3.1-2 for flexible wall permeability and Table 2.3.1....3 for Atterburg limits of, . . , 

SB-6) .. Based on the laboratory test results, the fine-grained fraction of the soils encountered 

generally exhibited medium to medium-high ·plasticity. The clayey sand and sandy clay 

deposits were about 60 to 80 feet in thickness ~d were underlain by fractured limestone. 

Borings B-2, B-4, B-5, ·B-9, 8-11, and 8-13 were advanced until a relatively hard fractured 

limestone layer was encountered. 

Geologic cross sections for the Osprey Energy Center Site were developed from the boring logs. 

The geolOgic cross section transects are represented in ~igwe 2.3.1-2. Figure 2.3.1-2 also depicts 

the locations of the 14 SPT borings that were advanced at the ~ite. Two north-south cross 

sections are presented in Figwes 2.3.1-3 and 2.3.1-4. , , 

As the . geologic cross sections indicate, the geology beneath the Site is rather unifonll, 

particularly in the central and southern porti,?ns of the Site (see Figure 2.;3.1-3)_ The Site is 

generally underlain by surfidallayer of fine sand (5 to 10 feet thick), which overlies a layer of 

fine clayey sand that is approximately 5 to 10 feet thick across -the majority of the Site. This 

clayey sand layer thickens in the northern and northeastel!l portions of the Site, which l~ads to 

a perched water table condition at boring 8-1 (discussed further in Section 2.3.2.1). Fine clayey 

sand with little cI.:iy underlies the fine clayey sand throughout most of the Site 

(see Figure 2.3.1-3). This layer is approximately 20 to. 33 feet thick ~ the central and southern 

portions of the Site, and discontinuous in the:northe:m portion of the Site (see Figwe 2.3.1-4)_ 

A discontinuous sandy clay layer is p~nt in' the east-central portion of the Site (see 

Figure 2.3.1-4)." 1his 'unit contains sand and pebble-size phosphate and is indicative of the 
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FLEXIBLE WA.LL PERMEABILITY 

ASTM 0 5084 
METIIOD D, CONSTANT RATE OF FLOW 

PROJECT TITLE CCl OSPREY E1Io'ERGY CENTER seA. IFL BO= '~ CO'~~I PROJECT NVJ\.IBER ~l-9S70 CELL I 10 

SAMPLEID .. , 66.0-67.0' , Flo" Pump Spetd 4 · 

SAl'tfPLE TYPE UD TtdmklaD DA 

Sample DaUlt InItial Sample Data, Flnal 

1It1l1ht, inches 1 .961 B-Value, r 0." Urlaht, Inches 2.1153 Trimmlnp Sample 

Dllunetfr, il1chcs 1.86! CeU Pre. 10S.0 Diameter. Inches 2.841 WATER CONTENTS Inltlul Flo" 

ArtIII, an' 41.59 Bot. Pre!. 60.0 Area, ( ml 40.90 WI SoU &. Tan, I • 617.70 674.33 

Volume, em) 312.81 Top Pres. 60.0 Volwne, em' 306.76 WI SOU &; Tan. r • 497.27 548.76 

Mau, I 611.70 Tot. B,P. 60.0 MlIS5, II 621.88 WI Tare • 0.00 51.74 

Mol!sture Conltnl, 'II 26.13 IItlId, max. 71 .04 MoLsturt Conttnl, .. 15.16 WI MolJlhlft Lost • 130.43 125.57 

DI')' Density, pet 99.20 lin d, min. 71.04 Dry Density, ptf 101.15 W, Dry SoU • 497.17 497.01 

Spec. Gravity 1.784 Max. Grad. 9.47 Volume Solids, (m' 178.61 Waler COnletlt .. 26.23 ')\ Z5.26~ 

Volume Solids, ( uil 178.62 Min. Grad. o 9.47. Volume Voids, eml . 128:15 ,- --' 
Volume Voids, ( ml 134.19 Void Rstlo 0.72 
Void Ratio 0.75 Satura tion, ... 98.0'" DESCRIPTION 

Salunllon, <;\ 97.2,*, Gray. MEDIUM TO FINE SAND, some silty clay. ~ 
Flow Pump Ri te 1 2.S0E-OJ Icnbsec 1Jses !SC) 

TIME FUNCTIONS SECONDS dr 

DATE DAY HOUR MIN TEMP " dl ,1K(: d. dl ,at< Rtadin; HN d Gradient PcrmeabJUty 

rO (min) (min) '''') (sec) , .. , (tm) (em/sec) 

1111/99 3' 49' • 3S 19.7 0 0 0 0 1.01 71.04 9.47 6.SE-06 
I1/IJ99 "'95 • 40 19.7 , , 300 300 1.01 71.04 9 .47 6.5E-06 

1211199 36495 • " 19.7 , 10 300 600 1.01 71.04 9.47 6.SE-06 

1111/99 36495 , 
" 1.9.7 , <5 300 ... 1.01 71.04 9.47 6.5E-06 

1211199 "'95 • " 19.7 , ZO 300 1200' 1.01 71 .04 9.47 6.SE-06 

1211199 3' 49' 10 0 19.7 , ." 300 <500 1.01 71.04 9.47 6. SE-06 • 
121U99 ""95 10 , 19.7 , 30 300 1800 1.01 71.04 9.47 6.SE-06 

"TRANSCRIBED FROM ORIGINAL DATA SHEETS PERMEABILITV REPORTED AS ··1 6.5&.06 Icm/sec " 

DATEI "I1199 
. CHEC K 

REVIEW 
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• :I":"t~ Z~>:l-3 
A rrE~~RG LIMITS 

Amt 0-4318 

PROJECT TITLE ICCI OSPREY ENERGY CENTER seA IFL" ISAMPLE ID 

I 
6·6 I 

I PROJ.~CT ~E 993-9570 I SAMPLE TYPE U1J 
SAMPLE DEPTH 66.0·67.0' 

SAMPLE PREPARATION 
Wa or Dry I Dry I Minus 140 Sieve I Yo. I 

PLASTIC LIMIT DETERMINATION NATURAL MOISfURE 
Weight of Wet Soil & Tare (gm) (WI) 18.70 "'.36 "'.00 621.70 
Weight of Dry Soil & Tare (gm) (W2) 17.~ 18.60 ' . 18.29 4rn.27 

. Weight ofTare (gm) (W3) 11.39 11.40 ' 11 .24 0.00 
Weight of Water (gm) (W4 - WI-W2) 1.44 1.76 1.71 130.43 
Weight of Dry Soil (gm) (WS - VI2-W3) 5.87 7:20 7.05 497.21 
WalC~r Comeru % , {W4IWS)- 100 24.53 24.44 . 24 .26 26.23 

LIQUID LIMIT DETERMINATION 
Number of Blows 35 32 26 18 NOTE: 
Weight of Wet Soil &. Tare (gm) (W6) 24.84 20.17 24.56 21.51 
Weighl of Dry Soil & Tare (gm) (W7) 19.58 16.00 ' "19.00 16.06 
Weight of Tare (gm) (W8) 4.32 4.31 4.30 4.18' 

• Weight of Water (gm) (W9- W6-W7) 5.26 4 . 17 5.56 SAS 
Weighl'of Dry Soil (gin) (W1O- W7,W8) 15.26 11 .69 14 .70 11.88 
Water Com % . (W9IWIO)"lOO 34.47 35.67 . 37.82 45.88 

50 

48 .. 46 
!< 

44 
. ~ 

.~ 
42 I'. 

0 . 
U "-
~ 

40 

38 "-
" . 

0 36 :; "-34 
• 

32 

10 20 ,, ' 30 40 100 

NUMBER OF BLOWS 

UQUID LIMIT (WI) 39.72 40 DESCRIPTION Gray. MEDIUM TO FINE SAND, some: 
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Pliocene-age Bone VaUey Member of the P.eace River Formation (see Figure 2.3.1.1). Fractured 

limestone 'underlies the Site" (see Figures 2.3.1-2 through 2.3.1-4). The limestone was the deepest 

geol,?gic unit penetrated at the Site. The fractured limestone is indicative of the top of the 

MiOCene-age Arcadia Formation of the Hawthorn Group (see Figure 2.3.1-1). 

Geologic Maps 

Soils have been mapped in Polk County J>y the U.S. Department of Agriculture in cooperation 

with the county Soil Conservation Service "{USDA, 1990). According to the Soil Survey of Polk. 

County, Florida (USDA, 1990), Tavares fine-sand is present on the southern and central portions of 

. the subject property. and Adamsville fine ~d· is present on the northernmost portion of the 

subject property (see Figure 2.3.1-5). 

According to .the soil survey, Tavares fine sand is moderately weU-drained, and is typically found 

on broad uplands and knolls on flatw~. "The seasonal high water table is at a depth of foue to 

seven feet below land surface for several months in most years. Additionally, the permeability is e rapid to very rapid, and the available wat~ capacity is low. Most areas of this soil are used for 

citrus . 

. According to the soil survey, Adamsville ~e sand is somewhat poorly drained soil typically found 

011 low rid~ on flatwoods and in low ~aS on ·uplands. The seasonal high water-table is at a 

depth of two to four feet below land surface for two to six months in most years. Additionally, the 

permeability is rapid, and the available w~ter capadty is low. Most areas of this soil are used for 

citrus. 

~e surface elevation of the subject prope~ is approximately 140 to 145 feet above the NGVD of 

1m based. on the USGS 75 Minute Topographic Quadrangle Map for Auburndale, Florida. Based 

on this map and Site observations, the interpreted regional topographic gradient is to the southeast 

and south. 

The lowest point on the Osprey Energy Center Sit~ is at an elevation of approximately 142 ft e. (NGVD 1929) at the southern end of the Site. The land slopes gently to the south from an 

Goider Associates 
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• elevation of approximately 148 feet (NGVD 1929) at the northern end of the Site. The geologic 

units present beneath the Site (including thickness) 'are documented in Section 2.3.1.2. 

• 

• 

2.3.1.3 Bearing Strength 

The geotechnical investigation consisted of~dvancing 14 standard penetration test (SP1) borings 

at the Site. A Golder technician monitored the drilling on a full time basis. During drilling, the 

technician recorded the SPT N-values and visually characterized the soil types, thickness, and 

depths of the various geologic materials, enq:mntered. The Site subsurface conditions are 

described in Section 2.3.1.2. 

The SPT N-values and the results of the laboratory classification testing were utilized to evaluate 

the suitability of the'Site soils to support the proposed development. In genecal, the subsurface 

at the Site consists of fine sands with incre~ing clay content with "depth, underlain by fractured 

limestone at depths approximately ranging from 70 to 90 ft bls. The visual classification of the 

soils encountered.and t)1e 'SPT N·vaIues obtained from the borings indicated the following: . 

• The soils in the upper 10 feet of. the Site consisted of loose to dense fine sand with 

trace to little clay. With the exception of borin~ R-2 and B.(i, N·yalues less ~an 

10 blo.ws per foot (bpf) were recotded in the upper 5 to 10 feet. 

• The soils between depths of approximately 10 to 40 ft. bls generally consisted of 

compact to dense .fine sands with variable amounts of clay. The N-values recorded in 

the soils within this wne were frequently above 20 to 30 bpf. In borings B·l and B-2, 

refusal was reached at some of the sampling intervais-within this zone. 

• The soils between depths of about 40 to 55 ft bls generally consisted of loose to dense 

fine sands with increasing clay content with depth. With the exception of boring 

B-13, N·values less than 10 bpf.w.ere recorded within this wne. 

• The clayey fine sand and sandy: clay layers encountered between the relatively loose 

zone and top of limestone generally exhibited increasing N-values and day content 

with depth. The N·values recorded in the soils within this zone were frequently 

above 20 to 30 bpf. 

Golder AssociateS 
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Based on .the conditions encountered at the. ~iing lOcations and publis~ed correlations between 

SPT N-values and shear strength of soils, the Site soils appear to be generally suitable to support 

the anticipated bearing pressures induced by 'the proposed development founded on properly 

designed shallow' and/or deep foundations. 

2.3.2 SUBSURFACE HYDROLOGY 

Three hydrogeologic units underlie the Osprey Energy Center Site. In descending order, they 

are the surficial aquifer system, the intermediate aquifer system, and the Upper Floridan aquifer. 

No confining unit separates the intermediate aquifer system from the surficial aqUifer system 

beneath the Site. A confining unit within the' ~tenn,ediate aquifer system restricts flow between 

the intermediate aquifer. system and the underlying Upper .F1oridan Aquifer. The .following> 

sections describe the hydrogeologic units underlying the Site and -their characteristics. 

2.3:2~1 .Subsurface Hydrologic Data For The Site 

Surficial Aquifer System 

"Quaternary deposits of sand, silty sand, an~ ~ay comprise the surficial aquifer system in Polk 

.. County. Less per!l1eable beds of the Bone Valley Member of the Peace River Formation form the 

base of the surficial. aquifer system . . Thickne~s of the surficial aquifer system near the Site va.ries 

from 25 to 50 feet (SWFWMD, 1988) . 

. The-surficial aqtrlfer system at the Osprey:~e~gy Cen'ter Site was characterized at four locations 

(see . Figure 2.3.2-1) using. "one- and two-~ch diameter PVC pierometers (PZS). Construction 

specifications for the. piezometers are illustrated· in Table·2.3.2-1. Groundwater levels, displayed 

in Table 2.3.2-2, were measured on December 9, 1999 at the Site subsequent to the Phase n 
geotechnicaHesting pr<:>gram. The water l~vels were used to construct a water-tabl~ surface­

contour map also presented in Figure -2.3.2-1. The water-table elevation at PZ-1 was not 

considered when constructing this contour map because it is much higher than the water table 

at ~ the other piezometers and represents a perched water table. Groundwater flow is 

predomin.antly southward. Water table fliu::tuation in the surficial aquifer system is usually lesS 

-than five feet, and water levels are generally lowest in the spring and highest in late summer 

• (SWFWMD, 1993). Groundwater-flow vel~ty in the surficial aquifer system was calculated 

. using the following equation. 

Golder Associates 
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TABLE 2.3.2-1 

PIE;?:OMETER' CONSTRUCTION SPECIFICATIONS 

Piezometer No. Diameter 

" ,. (Inches) 

PZ-1 /B-1 1 
, :f. PZ-2/B-3 , 1 
. - PZ-31B-8 2 
II PZ-4/B-9 2 

lfeet bls: Feel Below land Surface. 

Osprey Energy Center Site 
Auburndale, Florida 

Screen Length Sere_en Interval, Total 
(feet) (feet bls)~ 'Piezometer 

Oepth (feet) 

49 1 - 50 50 
43 12 - 55 55 
47 13 - 60 60 
5 71 - 82 82 

'stick..op: Length of PVC casing aboVe land surface measured by Golder Associates Inc. 

Casing Length 
(feet bls) 

1 
12 

• 13 
.. 77 

• 
9939570fTabie 2.3.2.xls-1 

3110/00 

Casing Length 

(stick_up)' 
,;:.:-'} 

2 
2 
2 
2 

- _ . 
• ..:..o:A 

~ 
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TABLE 2.3.2·2 

GROUND ELEVATION AND WATER TABLE' ELEVATION DATA 

(DECEMBER 9, 1999 DATA) . 

Osprey Energy Center Site 
Auburndale, Florida 

Boring/Piezometer Top of Casing Water Level2 Water Table Total Depth 

!' 
Number!. elevation1 (feet) Elevation (feet) (ft) 

~ 

B-1/PZ-1 . _ , 148.39 6.63 . 141.76 

B-3/PZ-2 ' 151 .70 18.02 ' 133.68 ' 

B-8{PZ-4 148:40 16.83 131.57 

B·9/PZ·3 "", 148.52 17.23 131.29 

'Top of Casing Elevation: Elevations professl~ally surveyed to NGVO, 1929 datum by Chastaln·Sklilman, Inc. 

21n feet below top of casing, north side. 

50 

55 

60 

82 

• 
9939570frable 2.3.2 .xls-2 

3110/00 

Screen 
,Intorval 

(fbls) 

1 - 50 

12 - 55 

13 - 60 

77 -82 

.~ 
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where 

;~: .; 

U,7 

v = Ki/S , 

v = groundwater velocity (feet per day, ft/d) 

K = hydraulic conductivity of the surficial aquifer system (fVd) 

= hydraulic gradient (unitless) 

Sy = the specific yield of the aquifer (unitless) 

9939570 

. Substituting v Substituting values fri::lm the fie ld at Osp~ey Energy Center Site for ~ydraulic 

gradient (i) and values from SWFWMD (1994) for specific yield (Sy) and hydraulic conductivity 

(I<) yields: 

V= (12.3 fVd)(O.OO5 fVft) 
0.26 

v = O.22fVd 

Groundwater in the surficial aquifer system aquifer is classified as G·n according to the 

provisions of Rule 62-520.410, F.AC. 'Table 2.3.2-3 lists the background levels in the surficial 

aquifer system for calcium, magnesiUm, sodium, iron. sulfate, chloride, total phosphate, total 

nitrate, and total dissolved solids. These values are based on "Florida's Groundwater Quality 

. MOnitOring Program: Background Hydrogeochemistry'" (Florida Geological Survey, 1992). 

Intermediate Aquifer System 

Miocene sediments of sandy clay, clay, marl, sand, and phosphate beds comprise the 

intermediate aquifer system in Polk County. The intermediate aquifer system usually contains 
. . 

at least two distinct water~bearing zones,. which are separated from each other ·by low-

permeability sandy clays, clay, and marl · (SWFWMD, 1993). In the vicinity of the Site, the 

relatively impermeable clays of intennec;tiate aquifer system serve as a confining unit that 

hydraulically separates the underlying Upper Floridan aquifer from the overlying surficial 

aquifer system. 1hickness of the intermediate aquifer system near the Site is approximately 75 ft 

(SWFWMD,I988). 

Golder Associates 
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TABLE 2.3.2-3 

PUBLISHED BACKGROUND WATER C'HEMiSTRY' 

5.78 

10.00 

1.1 2 

Osprey Energy Center Site 
Auburndaie, Florida 

100.00 

4.70 

0.10 

12.63 

250 

18.25 

7.33 

1.71 

5.70 

10 

0.37 

0.02 

321 

'Source: Flor1da', Groundwater Quality Monitoring Program: Background Hydrogeochemistry, Florida Geological Survey Special PubllcaUon no. 34, 1992. 

2A11 values In milligrams per liter. 
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• Figures 23.2-~ and 2.3.2-3 display the potentiometric surfaces of the intermediate aquifer system 

in May of 1998 and September of 1998, respectively (U.S. Geological Survey, 1999a and 1999b, 

resp). ' Graundwater flow in the intermediate aquifer system is predominantly west and 

southwestward. Seasonal potentiometr:ic-surface fluctuation in the intermediate aquifer system 

can be as much as 30 fee t: Recharge to the interrp.ediate aquifer system from overlying units in 

the area ranges from low 'to moderate depending on seasonal groundwater use in the area 

(SWFWMD,I993). 

• 

The transmissivity of the intermedi;~.te aquifer system in the vicinity of the Osprey Energy 

Center Site is . approximately 668 if/day. (SWFWMD, 1994). Storativity of the intermediate 

aquifer system ranges from 1.0 x 10'" to·4.lx l[rSin Polk County. This aquife~ system is primarily 

used for domestic supply and is used .to a lesser degree for stock watering, irrigation, and small . 

public supplies (SWFWMD, 1988). 

Groundwater in the intermediate aquifer system aquifer is classified as G-U according to the 

provisions of Rule 62-520.410,F.A.C. · r able 23.2-3 lists the background levels in the 

intermediate aquifer system for calcium, magnesium, sodium, iron, sulfate, chloride, total 

phosphate; total nitrate~ and total diSsolved solids. 'These values are based on "Florida's 

Groundwa,ter Quality Monitoring Program: Background Hydrogeochemistry" (FlOrida 

Geological Survey, 1992). 

Upper Floridan Aq uifer 

OligOCene and Eocene carbonates (limestone) comprise the Upper Floridan aquifer in the area of 

the Osprey Energy Center Site. Thickness of this hydrogeologic unit is approXimately 1,000 feet 

beneath the Site. 

The potentiom.etric surface of the Upper Floridan aquifer in the area of the Site for May and 

. September. 1998 is presented in Figures 23.2-4 and.23.2-5, respectively (U.S. GeolOgical Survey, 

1999c and 1999d). Direction of groundwat~r flow in the Upper Floridan aquifer is toward the 
so~th-southwest in the vicinity of the .osprey' Energy Center Site. The potentiometric surface in 

• .. the Upper Floridan aquifer can fluct:tate as muCh as 40 feet seasonally. Recharge to the Upper 

Golder Associates 
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Floridan aquifer from overlyi.ng units is very low, from zero to one inch. per year, due to the 

confining units of the intermediate aquifer system (SWFWMD, 1993). 

The transmissivity of the Upper Floridan aquifer in the vicinity of the Osprey Energy Center Site 

is approximately %,255 ff/day (SWFWMD, 19(4). StorativitY of the Upper Floridan aquifer 

ranges from 4.7 x 10-2 to 9.0 x t[tl in Polk County. This aquifer system provides nearly aU the 

water used in Polk County for municipal and industrial supplies (SWFWMD, 1988). 

Groundwater it.' the Upper Floridan aquifer is· classified as G·n according to the provisions of 

Rule 62-520.410, F.A.C. Table 2.3.2-3 lists the background levels in the Upper Floridan .aquifer 

system for calcium, magnesium, sodiUm, iron, sulfate, chloride, total phosphate, total nitrate, 

and total diSsolved solids. These WIues are based on "Florida's Groundwater .Quality 

Monitoring Program: Background Hydrogeochemistry" (Florida Geological Survey, 1992). 

Characteristic Confining Units 

Confining beds of the intennediate aquifer system make up the confining unit in the area of the . .' . 

~sprey Energy Center Site. Leakance of . ~s unit varies from 6.9 x Ur 'to 6.7 x 1~ ft/day/ft. 

Thickness of the confining unit varies from 25 to 50 feet near the Site. 

2.3.2.2 Karst Hydrogeology 

Three major types of sinkholes common to Florida are solution sinkholes, cover:.collapse 

sinkholes, and cover subsidence sink!t0les. They are a natural phenomenon that is induced by 

the rise or fall of ,the groundwater levels . . The types of sinkholes are described as follows 

(Sinclair and Stewart, 1985): 

• Solution sinkholes occur 'ir\ areas where limestone is exposed or covered by thin 

layers of penneable soils and the potentiometric surface of the limestone aquifer is at 

or near the top of rock. This type of sinkhole usually fonns as a bowl-shaped 

depression with the slope of its sides determined by the rate of subsidence relative to 

the rate of erosion of the walls of the depression from surface runoff. 

Golder Associates 
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• Cover-collapse sinkholes occUr . where a large solution cavity develops in the 

limestone to such size that ,the 9verlying cover material can no longer support its 

own weig,ht. Collapse is' ge~erally abrupt when this occurs and j's sometimes 

catastrophic. They generally develop in areas -where limestone is near the land 

surface and the limestone aquifer is under water-table conditions (Le.; below the top 

. of rock). In plan view I the sinkholes are generally circular. in shape and the walls 

may be round and smooth, bu~ mostly the wa,lls are irregular in shape because of the 

influence of joints and frach!J;es in the rock. 

• Cover-subsidence sinkholes. ~cur ~here ' the -cover material is relatively incohesive 

and permeable, such that it can migrate downward freely to occupy space formerly 

held by the dissolved limestone. In ·areas where sand cover is 50 to 100 feet thick,. 

~ubsidence sinkholes generally are only a few feet in diameter and depth. Spilling of 

sand into Solution cavities that have developed 'along joints in the limestone may 

cause subsidence due to . upward migration of the cavities (a process known ·as 

piping) to form cylindrical' holes at the land surface. 

The Site vicinity is mapped by Sinclair and Stewart as an "Area ill", which is described as having 

'cover material 30 to '200 feet thick and consisting mainly of cohesive clayey. sediments of low 

permeability. ' According to Sinclair and Stewart (1985), sinkholes in this area are numerous, of 

varying size,' and they develop abruptly. Cover-collapse si.n.k,holes dominate this area, when 

present (Sinclair and Stewart, 1985). 

The evaluation of a specific area for sinkhole risk is very difficult to econOmically assess utilizing 

presently .available exploration methods and engineering knowledge. The most common 

methods used for such evaluations include: 

• 
• 
• 
• 

Perso~el' s local experience, , 

Review of regional and site specific geology (such as well logs), 

Review of ~egional and site specific hydrologic infonnation (such as well test data), 

Review of historical sinkhole ~currences, and 

. 0 Review of aerial photographs, topographic maps, and infrarec;l photographs. 

: Golder Associates 
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• "In addition, a field study may be conducted :~hich includes an exploration program of test 

borings, site recoJUlaissance, and geophysical techniques. These testing teclmiques would assess 

the condition of the overburden and underlying limestone at the proposed Site. 

• 

Sinkhole Potential 

The first step in evaluating · the sinkhole potenqai of any area should be a determination of 

previous sinkhole fonnation. By plotting past occurrences, areas with high inddences of 

sinkhole formation- will · be readily identified and areas with the least potential will be 

conspicuous -by the relative absen.:;e of sinkhole activity. Review of the USGS 7.S-Minute 

. TopC?graphic Quadrangle map for Auburndale, Florida, and a review. of the Florida Sinkhole 

Index (Spencer and Lane, 1995) indicates that ther:e are six sinkholes reported within three miles 

of the proposed Site. These sinkholes ~ plotted on Figure 2.3.2--6. Additionally, review of the 

USGS 7.S-Minute Topographic Quadrangle map for Auburndale, Florida indicates that most of 

the~akes in Ute vicinity of the proposed' Site may have been formed by sinkholes, including Lake 

Lena (approximat~ly 2,000 ft north- northeast of the proposed Site). 

Based upon the above information, the potential for development of a cover-collapse sinkhole in 

the vicinrty of this study area is mooerate. The essential ingredient. required for this type of 

sinkhole is active solution weathering of the underlying limestone creating large caVities. Based 

·on available. geologic information and observed conditions in the area, naturally occurring 

solution cavities likely exist within the 4mestone in the vicinity of the proposed Site. 

In summ~, the geologic, hydrolo.gic, and visual evidence available to date suggest that the 

type of conditions favorable for the development of cover-collapse sinkholes likely exist in the 

vicinity of this proposed · Site. Our conclusions from this study are also in agreement with those 

presented by the Florida GeolOgical Survey in various maps and publications produced for the 

area. 

ansite Sinkhole Evaluation 

In order to assess the presence/absel)ce .of karstic features beneath the Site, a geophYSical 

• . inves~gation was performed by SD~.Glob~:l Corporation (SDlI). The geophysical investigation 

consisted of ground penetrating radar, (GPR) and seismic reflection (SR). 'The purpose of this 

Golder Associates 



Legend 

'1' Reo"'''' 5»khoI. Loco"", "-!.J (Sou,,", Sp",,,, and lan~ 1995) 

o 5OC11001t 2000" 

SCAI.[: , " ... 2000· 



" 114 • , ,I 

2-78 9939570 

• investigation was to utilize CPR and SR techniques t9 help identify subsurface conditions that 

may be related to the presence of karst (sinkhole) features at the project Site. Specifically, the 
, 

survey attempted to identify topographic lows (depressions), discontinuities, and down-

warping in the sediment layers andlor bedrock underlying the Site. 

CPR has been used in similar investigations and is u~ to identify and map the boundaries of 

sinkholes, as well as characterize their size and geometry. In certain cases, subsurface features 
> 

may exist at a site that are not detected by the CPR instrumentation due to soil conditions. 

Conversely, features that appear to be karstic in nahl!e from CPR data may not be due to the 

soil conditions. Seismic reflection permits deeper pen~tration and has been used successfully in 

the Tampa Bay area to define potential sinkhole features by delineating depressi,?ns in stiffer 

layers (including bedrock), which are typically below the maximum depth of investigation of the 

GPR. 

CPR Field Procedures 

• The CPR investigation was performed over the peri~ October 26-27, 1999 using a Geophys.ica1 

Systems Survey Inc. Subsurface Interface Radar (CSSI SIR) System:3 digital CPR recorder. The 

CPR survey was performed across accessible .areas of the property. The CPR transects .(Figure 1, 

Appendix 10.11) were constructed by SDn personnel using a fiberglass measuring tape and 

were indiCated on 25-foot intervals using survey spray paint and pin flags. 

The CPR investigation was performed by towing the antenna along each transect line. All lines 

were run in both an east-west as well as north-south directions (Figure 1, Appendix 10.11) for a 

total coverage of approximately 70,000 linear-leet 

Seismic Reflection Field Procedures 

Data aCquisition was accomplished over the time' period October 28-November 2, 1999 using a 

Geometries ES 2401, 24-channel seismograph system. SDn acquired seismic reflection data using 

a basic, 24 geophone spread. Twenty-four geophones were pJ3ced. in a line with a ten-foot 

spacing belween each of the geophones (total spread length = 230 ft). Into this geophone 

• spreadl a single 12-gauge shotgun shell was fired ten~feet ?ff the end of the geophone spread. 

After recording this shot, the entire geophone spread was moved up the line a d.istance of 
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twenty-feet and a new shot (10 feet from the firs t geophone) was fired and recorded. This 

process was continued until the end of the ~ismic line was reached. SDIl acquired SR data on a 

series of.seismic lines as also shown on Figure 1, Appendix 10.11 with a total ~ismic ~verage of 

7.soo linear ft over the property. 

Results of the Geophysical Investigation 

The ·· results · of the CPR investigation indicated that the maximum effective depth of 

investigation ranged from approximately 15 to 25 ~ bls. The depth of investigation was limited 

by attenuation of the CPR signal due to existing soil co~ditions at the Site. 

Figure 2, Appendix 10.11 is an example segment of one CPR transect line. ]t shows a fairly 

strong horizontal reflection sequence at about 6-10-ft depth which is likely an interface within 

the sediments. The Significant feature indicated o~ Figure 3, Appendix 10.11 indicates a 

potential downwarping of sediments or loose soils. 

The results of the GPR investigation indicate the presence of rather broad subsurface anomalies 

(generally in the northern portion of the Site) that were interpreted by son as being associated 

with karst activity or loose soils (Figure 3, Appendix 10.11). The southern half of the Site 

exhibited undisturbed or minimally disturbed soil horizons. 

The seismic reflection data were good to very good. qu~ty. The highest quality data were in the 

southern half of the Site where the GPR data indicated the soils were more continuous and 

undisturbed.. The seismic reflection data generally in~cated bedrock reflections at an estimated 

depth of 75 t.o 85 feet bis. In general, the average depth to bedrock. across the Site was 

approximately 80 feet bls, with shallower elevations in ~e southern half of the Site. Based upon 

the results of the geophysical inyestigation, SOJ;[ selected several sites for follow-up subsurface 

borings to detennine whether karstic features · were present beneath the Site (Figure 3, 

Appendix 10.11). 

Geotechnical Borings and Results 

As· discussed in Section 2.3.1.2, a geotechnica~ investigation was conducted to characterize 

subsurface conditions at the Osprey Energy Center Site. The geoteChn.ica1 investigation 
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. . . 
consisted 0.£ advandng 14 standard penetration ~est (SPT) borings. Five borings (B-1 through 

8-5, Figure 2.3.1-2J were constructed in the sit~ "selected by son for follow-up subsurface 

assessment. Borings B-1, B-2, B-4, and 8-5 were loea'ted in areas identified by SDII as having 

potential karstic features (Figure 3, Appendix 10.11). 

The geotechnical boring logs recorded by Gqlder indicate that a fine clayey sand layer underlies ' 

surficial fine 5a!lds in B-1, B-2, B-4, and B-5 (App~n~ 10.10). In the remaining 10 borings that 

were drilled at the Site, fine~grained sand with little clay underlies the surficial fine sands. 

The thi~ess of surficial sediments and the thicknes~ ' of the confining clay unit encountered in 

the borings were examined for any abrupt increases in relative depths between adjacent 

borings, which may be indicative of a collapse of materials into underlying karstic limestone. 

The boring logs were reviewed for conditions indicative of relict sinkholes, such as the presence 

of voids wfthin a borehole or a loss of drilling fluid drculation while advancing a boring, the 

prese~ce of lenses of surficial sands and confining 9aYs within the sequences of weathered 

limestone, and the linear continuity of identifi~d indications of potential sinkholes. None of these 

sinkh~le indicators were encountered in the borings. 

Th",: boring logs were also reviewed to oomRare the top of the fractured limestone with the top 

of bedrock interpreted from geophysical data. Fract~d limestone was encountered in borings 

B-2, 8-4, B-S, B-9, B-,11, and B-13. In boring B-11 top 'of limestone was encountered at '65 feet bls 
, , 

during drilI.i.J::tg compared to about 77 feet; bls inter:preted. from geophysical data. In -the 

remainirig borings the difference between the depths at which top of limestone was 

encountered. during drilling an<:l interpreted from geOphysical data was less than 10 feet. In 

general, the top of limestone encountered during drilling compared well with the geophysical 

interpretations. The relatively slight differences were probably due to the fact that the 

geophysical methods would detect slightly d:eeper and fresher rock than the top of limestone 

encountered during drilling. 

I 
Based on boring logs and laboratory testing,' the fine~ content of the surficial sands generally 

increase with depth and fines were generally comprised' of clays. Based on the SPT N-values, 

the sUrficial sands are loose to dense near the l;70und surface and generally increase in density 
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• with depth. No loss of circulation of drilling fluid, voids or other conditions indicati~e of a 

sinkhole were encountered while drilling the SPT borings. 

Based upon ~ review of the results of the geot~ni~ and geophysical investigation conducted 

at the Site, no subsurface conditions indicative of past sinkhole activity were encountered. The 

geologic, hydrologic, geotechnical, and geophysical data available to date suggest that it is 

unlikely that conditions favorable for the development of sinkholes are present at the Site. 

2.3.3 SITE WATER BUDGET AND AREA USERS 

2.3.3.1 Site Water Budget 

The Site is located in Auburndale, Polk County, Florida. The climate in this area is classified. as 

subtropical with distinctive wet and dry peri<Xls." Components of the Site · wat~r budget include 

precipitation, evaporation and evapotranspiration (E1), runoff, and infiltration to the subsurface 

(Le., groundwater recharge). 

• TI:te Southwest Florida Water Management District (SWFWMD) database includes climatological 

data for data collection stations near the Site. I:.ong-\erm monthly precipitation data at Winter 

Haven for the period. 1948 through 1999 were obtained. from the SWFWMD and the National 

Oceanic and Atmospheric Administration (NOAA),. Rainfall data on long-term monthly 

averages, maximupls, and minimums are summarized' in Table 2.3.3-1. The annual predpitation 

averages 49.25 inches per year with the highest pred~itation in the summer months ijune, July, 

August, and September) and the lowest in ~~e falVwiJ:lter (November and December); however, 

the entire period. trom October to May is subject : to periods of extended and potentially 

significant drought. 

Monthly temperature values were available at Lake Alfred station for the period 1988 -1997, and 

are presenfed in Table 2.3.3-2. The annual ave~age -temperature is approximately 74 degrees 

Fahrenheit ("F) with the highest temperature in June and July and the lowest in December and 

January. 

• The average maximum and minimum relative humidity for the warm season in Orlando are 

. apprOximately 90 and 6O-percent, respectively _ (S~urce: Water Resources Atlas of Florida). The 
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Table 2.3.3-~: Average Temperature Values (o~ Lake Alfred Station (1988-1997) 

. Average of Low and Average! 
Month of Year High Low ' High Temperature (1988-1997) 

January 72.17 53.15 ' 62.66 61.54 
February 74.84 52.69 63.77 63.38 
March 82.18 57.81 70.00 66.28 
April 84.69 61.62 73.16 70.22 
May 93.03 67.57 80.30 73.05 
June %.36 73.25 84.80 79.74 
July 95.93 76.13 86.03 79.09 
August 97.94 69.60 83.77 76.04 
September 95.97 63.91 79.94 ' 66.80 
October 86.88 65:86 76.37 81.71 
November 78.42 60.94 69.68 61.49 
,December 71.02 52.84 61.93 60.36 

Average 85.79 62.95 74.37 69.98 

Notes: 

1 Average of the monthly average temperatures for th~ period of data. 

In calculating averages, months with missing data were not included. 

Units are in de~s op 
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average lake eva~ration for the project area is approximately 49 inches per year. Evaporation 

estimates were prepared using measured evapora~on rates for Lake Alfred, Florida. 

2.3.3.2 Area Users 

There are several major water users within the area where Osprey Energy Center is proposed to 

. be located. Review of current water use permits iss;Ued by SWFWMD (1999) for the area within 

dose proximity of the Osprey Energy Center iden~fied inrl.llstrial, agricultural and municipal 

water users. The- main source of water fo r th~se entities is the Upper Floridan aquifer. 

Figure 2.3.3-1 shows the location of major water users near the Site. The Auburndale Power 

Plant is the closest major water user to the Site. The:volume of withdrawal from this plant is less 

than 1.8 mgd. 

2.3.4 SURFICIAL HYDROLOGY 

This se.Ctlon is based primarily on the data oollectio{\ and analyses performed by Golder during 

. 1999, and the infonnation provided by state and federal agencies for the project area. 

2.3.4.1 Hydrologic Characterization 

Physical Characteristics 

: The Site is located in the Polk Upland physiographic region with land surface elevations ranging 

from 141 to 148 ft (USC & GS, 1929), see site-suryey map, Figure 2.3.4-1). The·re no surface water 

features at the Site. The Site is near the headwaters ·of the Peace River. Stonnwater runoff from 

the Site drains both north (approximately ~ of the S.it!? drainage) and south (approximately ~ of 

the Site drainage) into ditches along the adjacent roads. After entering the unpaved ditches, 

runoff from the Site either percolates into·subsurface soils or discharges into Lake Lena Run via 

ditches on the south side of the Site. Lake ~na Run originates from Lake Lena . (see 

Figure 2.3.4-2) and eventually discharges into Lak~ Hancock. Lake Hancock overflows into 

Saddle Creek, which in tum discharges into the Peace River. Water quality data for nearby 

lakes, ":tduding Lake Ariana, Lake Hancock,. and. Lake Lena are presented in Tables 2.3.4-1 

through 2.3.4-3. 

Golder AsSoCiates 



Site Water Use (gallons per day) 
Average Peak 

1. ~~trol~ I;itrus JJices USA, Inc. 3,500,000 4,500,000 
2- SfE Citrus Processors, Ltd. 40-4,000 2.528,600 
3. MacAsphalt. Div. of APAC 141,000 211,500' .. 
4. Tolqun Development Co. 26,500 105.900' -
5. Keen Soles, Rentals. Utilities al,ooo 162.000 
6. Mitco Waler laboratories, Inc. 11 ,000 27,700 
7. J.e. Helms 900 3,<00 
a FOll Hollow Nursery 19,700 42.800 
9. Griswold Industries 9,100 30,<00 
10. Dolores A. Borton 19,100 «.150 
11. tt 5ow)"r I< Don C. Smah 1,000 4,000 
12- ftA Oistilen Co. ,& Tod Hunter 1.000,000 1,300,000 
13. Polk Co. Oepl of Parks and Ree. 25,700 71.700 
14. Auburndale Power Portners 1,326,300 1,894,700 

Legend 

C) Permitted Water User 

6 5OO"I oog' 2000' 

$CAL..(! \' • 2000' 
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Table 2.3.4-1 Water Quality Data for Lake Ariana 

Year 1995 19% 1997 1998 

Sampling Event APR·NOY MAY· NOY' MAY· OCT MAY-NOV 

Parameter/Lake Oassification Mean Value Mean Value Mean Value Mean Value 

Chl.orophyll a (mwm3) ~1O 1726 . 9.14 20.46 

Secchi Disc (m) 1.4 . 1.6 15 1.9 

Temperature eq 23.2 25.1 24.0 ' 23.2 

pH (SU) 7.67 8.14 6:85 5.66 

Conductance"@ 2SC{cdiMOS) 266 299 214 198 

Dissolved Oxygen (mW1) 7.6 8.2 8.3 7.6 

Color (O'U) 10 8 13 13 

Turol<lity (NfU) 3.7 2.5 1.6 2.1 

~l·N .(mgllas N)* 0.000 0.006 0.000 0.000 

TI<N (m!il as N) 0.857 0.908 0.592 0.763 

(NO;-N + N.OrN (mgll as N)+ 0.003 0.001 0.006 0.008 

Total Nitrogen (mgll as N) 0.86 0.9] 0.60 0.77 

Tolal Phosphorus (mg-1 as P)" 0.064 0.048 0.014 0.038 

Nitrogen/Phosphorus Ratio 13.44 18.96 42.86 20.26 

Limiting Nutrient NBL NBL PLL NBL 

Florida 1'51 Average 56.17 5253 44.99 50.35 

... Some of these values are below laboratory detection limits but numbers were calculated so a 
Trophic State Index 
COllld be qetermined .. 

Water Quality Index 4.03 '. 3.34 

lake Ariana is classified as an oligotrophic lake with good water quality. 

Infonnation Sources: .' 
mglrnl 

m 
"C 
SU 
oxMOS 
m!il 
NfU 
O'U 
TSI 

Polk County NRO, USGS, SWFWMO, FEMA 
milligrams per cubic meter 
meter 
degree Celsius 
Standard Unit 
micro mho 
milligrams per liter 
Nephelometric Turbidity. Un.it 
Chloroplatinate Units, color unit· 
Trophic State Index 

Golder Associates 

1.95 3.19 
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Table 2.~.4-2 Water Quality Data for Lake Hancock 

Year 1995 1996 1997 1998 

Sampling Event APR-NOV MAY - NOV MAY-Ocr MAY-NOV 

Par<l:meter/Lake Oassification Mean Value Mean Value Mean Value Mean VaJue 

Chlorophyll a (mlVm~ 160.37 158.34 111.74 162.21 

Secchi Disc (m) 0.2 0.1 0.2 0.3 

Temperature (oq 22.7 225 24.4 23.6 

pH (SU) 9.57 9.20 9.44 9.02 

Conductance @25C(<<HMOS) 203 283 233 204 
Dissolved Oxygen (mgll) 9.4 .9.6 13.3 11.7 

Colo, (CPU) 88 75 : 45 80 

t urbidi ty (NTIJ) 33.0 21.1 23.2 34.0 

NH3 ' N (m&'l as N)' 0.000 0.101 0.010 0.001 

TKN (m&'l as N) 2.841 4.700 3.306 3522 

(NO,-N + NO~N (m&'l as N)' 0.005 0.001 0.002 o.(xn 
Total Nitrogen ~m&'l as N) 2.85 4.71 3.30 352 

Total.Phosphorus (mgll as P) 0.453 0.462 0.265 0.511 

~trogen{PhosphorusRatio 6.29 10.19 12.45 6.89 

Limiting Nutrient NLL NBL NBL NLL 
Florida 1'51 Average 93.44 103.34 91.84 90.95 

.. Some of these values are below laboratory detection limits but numbers were calculated 5O" a 

Trophic State Index could be determined. 

Water Quality Index 2].27 2274 14.77 22.90 

Lake Ha,ncock is described as a hypereutrophic lake-with very poor water quality and excessive alga] 

Blooms. The lake supports a large population of an exotic fish, the Blue Tilapia, and no sports fishery. 

Information Sources: 
mw'm' 
m 
"C = 
SU 
oxMOS = 
m&'l 
NTU = 
CPU 
TS1 

Polk County NRD, USGS, SWFWMD, FEMA 
milligrams per cubic meter . 
meter 
degree Celsius 
Standard Unit 
micro mho 
miUigrams per liter 
Nephelometric Turbidity Unit 
Chloroplatinate Units, color unit 
Tl"9phic State Index 

Golder Associates 
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Table 2.3.4-3 Water Quality Data for Lake Lena 

Year 1995 1996 1997 1998 

Sampling Event APR-NOV MAY-NOV MAY-ocr MAY-NOV 

Parameter/Lake Classification Mean Value Mean Valu e Mean Value Mean VaJue 

Chlorophyll a (rngtml) 39.98 . 37.80 39.83 34.47 

Secchi Disc (rn) 05 05 0.4 0.7 

Temperature rq 23.3 2.5.5 24.1 23.9 

pH(SU) 7.79 8.61 7.64 8.12 

Conductance@2SC(<<HMOS) 245 282 218 194 

Dissolved Oxygen (rnWl) 7.9 9.1 8.1 93 

Color (CPU) 15 10 13 18 

Tmbkiity (NTU) 9.9 9.6 11.2 11.1 

NH3 - N (rnWl as N)' 0.000 0.006 0.015 . 0.000 

TKN (rnWl as N) 1.684 1566 1.785 1.470 

{NO,-N + NOrN (mgll as N)- 0.005 0.003 0.006 0.009 

Total Nitrogen (mWl as N) 1.69 157 1.79 1.48 

Total Phosphorus (m&'l as P) 0.063 0.043 0.050 0.059 

NitrogerVPhosphoris Ratio 26.83 3651 35.80 25.08 

Limiting Nutrient NBL PLL PLL NBL 

F10rida 1'51 Average 71.08 71.62 75.29 6636 

• Some of these values are below laboratory detection limits but numbers were calculated so a 
Trophic State Index could be determined. 

Water Quality Index 5:M- ~' 4.98 

Lake Lena is a mesotrophic lake with fair to poor water quality. 

Information Sources: 
mwml 

rn 
"C 
SU 
~MOS 

rnWl 
NTU = 
CPU = 
TSI = 

Polk County NRD. USGS, SWFWMD, FEMA 
milligrams per cubic meter . 
meter 
degree Celsius 
Standard Unit 
micro mho 
milligrams per liter 
Nephelometric Turbidity Unit 
Chloroplatinate Units, color unit 
Trophic State Index 

Golder Associates 

5.60 5.09 
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Lake Lena Run 

Lake Lena Run is located within the Peace River watershed. It runs south between Lake Lena 

('liYl acres) and Lake HancoCk (4,519 acres). Sources of water for the Run include overflow from 

Lake Leria, groundwater seepage and surface runoff. 

There are two monitoring stations along the Run for sample collection and long-term water 

quality me;,!surements by Polk County. Water samples from these monitoring stations are 

analyzed for a limited number of parameters. Table 2.3:4-4 presents a sum~ary of available 

water quality paramete!S for these two stations. 

Hydrologic Characteristics 

The Osprey Energy Center Site consists of 19.5 acres of non-producing ctrus grove Iafld used for 

agricultural purposes and is considered an undeveloped prop~rty. Based on the Flood 

Insurance Rate Map (FIRM), 'Panel Number 1202610345 I), the Site is located in Flood Zone C 

and is outside the lOO-year floodplain (see Figure 2.3.4-3~. 

The Project Site is located on top of a local rid&e with land at a highest elevatio--: of 

. approximately 148± feet. The existing Site drainage pattern is mainly to the south, except 

approximately 4.8 acres of th~ northern portio.n of the Site, which drain to the north into a 

drainage swale along Derby Avenue. A drainage swale along Recker Highway intercepts the 

runoff from the soU:~ern portion of the Site that d~s not percolate into soils and conveys the 

runoff through a drainage system to nearby wet:4md areas and ultimately to the connected 

creeks and lake system that comprise the Peace River Watershed. 

The soil map of the Site vicinity indicates that the Site is approximately 8O-percent Tavares soil 

and .the remaining is Adam~ville soil type which is located at the northern portion of the Site. 

The soil map and. selected characteristics are presented as'Figure 2.3.1-5. According to the USDA 

Soil Survey of Polk COWlty, the Seasonal High .water Table (SHWI) for TavareS soil occurs at 

approximately 3.5 to 6 feet below land surface (bIs). As part of the geotechnical investigations 

conducted at the Site, multiple piezometers and borings were installed at the Site to investigate 

• soil profiles and characteristics. The water table was observed to be approximately 14 to 15 it bls. 

Golder Associa,b:s 
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Table 2.3.4-4 Water Quality Data for lake lena Run 

Year 1995 1996 1997 1998 

. Sampling Event APR-NOV MAY· NOV MAY· OCT MAY· NOV 

Parameter/Lake dassification Mean Value Mean Value Mean Value Mean Value 

Chlorophyll a (rn&,m~ 9.28 3,72 27,73 28,65 

Temperature eq 28.2 . 293 253 27.0 

pH (SU) 7.29 6.58 6.68 6.95 

Conductance.@25C(a::HMOS) 320 358 301 271 

Dissolved Oxygen (ml¥l) 5.0 4.1 53 6.1 

Color (CPU) 38 38 45 50 

Turbidity (NfU) - 27 4.9 3.9 5.2 

NH3. N (ml¥l as N). 0.286 OA71 0392 0.182 

TKN (rnl¥l as N) 1342 1.495 1.209 1344 

(NO,-N + NOrN (m&'l as N). 0_ 0504 O.~ 0339 

Total Nitrogen (m&'1 as N) 2.24 200 1.64 1.68 

Total Phosphorus (mgll as p) 0.223 . 0.156 0.2S5 0.156 

Total Coliform (#/100 mJ) 2550 18315 1345 855 

NitrogenIPhosphorus Ratio 10.05 12.82 6.44 10.77 

Umiting Nutrient NBL NBL NLL NBL 

Water Quality Index · 9.90 9.88 11.85 8.28 

II- Some of these values are below laboratory detection limits but numbers were <;alculated so a 
Trophic ~tate Index could be detennined. 

Water quality is.poor with high concentrations of numents. 

Information Sources: 
m&,'ml 

m 
"C 
SU 
«MOS = 

ml¥l 
NTU 
CPU = 
TSI 

Polk County NRD, USGS, sWFWMo, FEMA 
milligrams per cubic meter ' 
meter 
degree Celsius 
Standard Unit 
micro mho 
milligrams per liter 
Nephelometric Turbidity Unit 
Chloroplatinate Units, colo(unit 
Trophic State Index 

Source: Polk County 1998 Annual Lakes and Stream Report, 1998. 

Golder Associates 
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2.3.4.2 Measurement Programs 

The following surface water quality field studies were conducted to supply the information 

needed for impact assessments. 

Water Quality Sampling 

To establish baseline information, two water samples from lake Lena Run were collected in 

October, 1999. One sample was collected from a location just north of Derby Avenue. The 

second sample was collected from a location approxi,mately 1.2 miles south of Recker Highway. 

The location ,of the water sampling stations are shown in Figure 2.3.4-2. These water samples 

were analyzed for organic and non~rganic parameters. The analytical results for these two 

water samples are presented in Table 2.3.4-5. 

2.3.S VEGETATIONlLAND USE 

A vegetationlland use survey of the proposed Osprey Energy Center Site and surrounding areas 

was' completed utilizing the Florida Land Use, 'Cover and Forms Classification System 

• (FLUCFCS) Level m code (FOOT, 1999). Based on this survey, the predominant vegetative 

commw:ities and land use of the Site is determined to be a non-pnxiudng citrus grove. and 

undeveJo~ urban land, FLUCFCS code 224 and 191 respectively. The location of these areas is 

illustrated on Figure 2.3.5-1, and their composition are desaibed as follows. 

• 

The non-produdng citrus grove occupies the majority of the 'Site, approximately 14.59 acres. 

This grove is comprised of orange trees (Citrus sp.) ;lveraging about 10 fee t taU. It is overgmwn 

with weedy species common to fallow agricultural areas including dog fennel (Eupatorium 

capill,ifolium), Mexican tea (Chenopodium ambros~oides), ragweed (Ambrosia arlemisifolia), 

passionflower (Passiflora inco.rnata), hyssop spurge (Chamaesya hyssopifolia), southern crabgrass 

'(Digitaria cilian's), and Bahia grass (Paspalum nolalum). The habitat value of this vegetative 

community is fairly low, Animals observed during the survey include mourning dove (Zenaida 

macro~ra), mockingbird (Mimus polyglottos), loggerhead shrike (lAnius ludavicianus), American 

bird grasshopper (Schistocerca americana), two-shiped grasshopper (Mermiria bivittata), cloudless 

sulfur (Phoel?is snmae). and gulf fritillary (Agraulis vanillae). 

The undeveloped urban land occupies approximat,ely 4.87 acres of the Site, and is located in the 

Golder Asspciates 
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• Table 2.3.4-5 Surface Water Sample Analysis (page t of 2) 

Lake Lena Run Lake Lena Run 
_ Constituent, m~ exce~t as noted SW-l SW-2 
TESTING COMPANY Savannah Savannah 
Alkalinity (Bicarbonate), mg CaCO,IL . 170 200 
Alkalinity (Carbonate), mg CaCO,IL <1.0 <1.0 
Cyanide, m!l"L < 0.010 < 0.010 
Fluoride, mgIL 0.27 0.31 
Hardness, mgIL as ·Caco, 100 89 
Surfactants, mgIL <0.10 <0.10 
Total Kjeldahl Ni~gen, mgIL 0.76 0.74 
Ammonia Nitrogen, mgIL 0.051 <0.030 

. Organic Nitrogen, m!l"L 0.71 0.74 
Unionized Ammonia, mgIL <0.010 <0.010 
Nitrate + Nitrite - Nitrogen, mgIL 0.31 1.1 
Total Nitrogen, mgIL 1.1 1.8 . . 
Oil and Grease, mgIL 6.0 
Carbonaceo~s Biochemical Oxygen Demand, mgIL <2.0 <2.0 
Chemical Oxygen Demand, m!l"L 20 20 
Orthophosphorus, m!l"L 029 0.30 
Total Phosphorus, mWL 0.39 0.35 

• Sulfate as SOv m!l"L <5.0 <5.0 
Turbidity, NTU 2.6 2.6 
AlUminum, mgIL < 2.0 <2.0 
Antimony, mWL <0.020 < 0.020 
Arse~c, mgIL <0.010 <0.010 

Beryllium, m!l"L <0.0040 <0.0040 
Cadmium, mgIL <0.0050 <0.0050 
Caldum, mgIL 31 27 
ChromiUm, rngIL <0.010 < 0.010 
Hexavalent Chromium, mgIL <0.010 <0.010 
Copper,mWL <0.020 <0.020 
Iron, mgIL 021 0.17 
Lead, m!l"L <0.0050 <0.0050 , 
MagneSium, mgIL 5.2 4.8 
Manganese, mgIL <0.010 <0.010 
Mercury, m!l"L <0.00020 <0.00020 
Nickel, m!l"L <0.040 <0.040 
Potassium, mgIL 6.5 6.5 
Selenium, mgIL <0.010 <0.010 
Silver; mgIL <0.010 <0.010 
Sodium, m!l"L 57 55 
Thallium, rngIL <0.010 < 0.010 

• Zinc,mWL 0.038 < 0.020 
Total Colifonn, colonies/tOO mL JOO"FB loo'F8 

Golder" Associates 
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• Table 2.3.4-5 Surface Water Sample Analysis (page 2 of 2) 

Lake Lena Run 

• 

• 

Fecal Coliform,·coloniesllOO mL 
"Alpha, Gross {PCilL) 
Beta, Gross {PCilL) 
Radium 226 {PCilL) 
Radium 228 {pCi/L) 
Strontium (pCi/L) . 
Chlorophyll-a, mgtm' 
Chloride, mgIL 
Total Dissolved Solids, mgIL 
Silica as SiSO~ mWL 

Source: Savannah Labs, 1999; Golder, 2000. 
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• northern portion of the Site. This area was f? rmerly citrus grove and is presently mixed 

herbaceous area that is infrequently mowed, and vegetated with Bahia grass, southern 

crabgrass, and dog fennel. The habitat value o{ this vegetative ~mmunity is low. Animals 

observed during the survey include two-striped grasshopper, and fire ants (SoJenopsis sp.). 

In addition to the two predominant vegetationlland use categories, there are two shallow 

drainage swales on the north and south sides of the property. These swales are likely part of the 

public roads rights--of-way, are of low habitat value, and occupy less than 0.5 acres total. 

The areas surrounding the proposed Project Site are occupied primarily by mixed commercial 

and industrial use and a few small residential areas. Additionally, there is a cemetery located 

immediately west of the Site. A discussion of important naturafrommunities, flora, and fauna 

within five miles of the Site is provided in Section 2.3.6. 

2.3.6 ECOLOGY 

• An assessment of the ecological setting on Site and within five miles of the proposed Osprey 

• 

. Energy Center was conducted to. ascertain the presence and abundance of important na~ral 

communitieS, flora, at:ld fauna. In addition to field surveys, a literature search and a review of 

remote imagery was undertaken to detennine the unportant elements that could potentially be 

present in the habitatsJound on the Site and within five miles. 

Based on the on site survey, the predominant vegetative communities and land use of the Site is 

determined· to be a non-producing citrus grove and undeveloped urban land, as discussed in 

Section 2.3.5. No important ~atura1 communities, flora or fauna were encountered onsite, nor 

are any·expected. to occur. 

Important natural communities, flora, and fauna do occur in Polk County, Florida. Some of 

these may occur, or have been reported. to occur within five miles of the proposed Osprey 

Energy' C~nter. While important natural com~unities do not currently receive federal or state 

legal protective s~tus (apart from wetland pro.tecti.on) their potential for hosting protected flora 

and fauna warrants their consideration, and are discusse~ in Section 2.3.6.1. Specific flora and 

fauna tJ:tat are protected by federal and state legislations,·are reported to occur within five miles 

Golder Associates 



• 

• 

• 

03l11JOO · 9939570 

, . 
of. the Site as well. These species are listed in T:a,?!es 23.6-1 and 2.3.6-2, respectively, and are 

discussed in detail in Section 2.3.6.1. 

2.3.6.1 . Species-Environmental Relationships 

, ,. 

The following section includes descriptions of impo~t natural communities, flora, and fauna 

within fiv~ miles of the proposed Osprey Energy Center. This discussion includes information 

related" to the abun~ance and distribution of all irq.portant communities and species likely to 

ocCur in this area, and methodology for determining"the likeliness of their presence. 

Important Natural Com~unities 

To ,determine the presence of important natural co~unities within five miles of ·the Osprey 

Energy Center, a field survey was conducted in October 1999. 'Additional sources of information 

include 1) an element occurrence report obtaiI'!ed from the Florida Natural Areas Inventory 

(FNAI; ·1999), 2) EcoSearch Element Occurrence Report (EroSearch, 1999), 3) digital remote 
o • • l 

imagery obtained from the United States Geologic ~urvey (USGS, 19?8), 4) Notes on Florida's 

Endangered and TIueatened Plants (FDACS, ~998)! and 26 Ecological Communities of Florida 

(SWCS, 1989). The important natural communities ~po~ within five miles are discussed in 

this section. While this may not include every ecOlogical community present in the area, it 

details the more sensitive areas where important sPe?es may occur. 

Phosphate Rock Quarries (FLUCFCS code 163) 

There are thousands of acres of abandoned phosphate rock quarries within five miles of the 

proposed Osprey Energy Center Site. Although the;e ace highly disturbed. lands, many of them 

have progressively recovered to a semi· natural ~tate. These communities now provide cover, 

forage, and nesting habitat for a variety of up~d,: .wetland, and aquatic fauna spedes. The 

nearest of these abandoned phosphate mines is lotated approximately 1.5 miles west of the , 
Project Site. Others are scattered throughout the' ar~a: particularly tq the northwest, west, and 

southwest Many of these have been taken under public ownership for wildlife preservation 
. . 

and management. Examples include Saddle Creek Strip Mines, Tenoroc State Recreation and 

Fish Management Area, and Lake Hancock Mines.: 

., 

Golder-AsSociates . , 
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• Vegetation in these areas varies greatly depending .upon the depth of water and topography. 

The more ecologically important areas are wetland~, often vegetated with a mix of _Carolina 

willow (Salix caro/i"ialla), primrose willow (Ludwigia: peruviana), and red maple (Acer rubrum). 

Other more mature areas are vegetated with larger red maple, sweet gum (Liquidambar 

styriciflua), and bald cypress (Taxodium distidlum). 

Important fauna likely to occur in the abandoned phosphate rock quarries are predominantly 

wading bird species. These include roseate 5poo~biPI limpkin, little blue heron, snowy egret, 

mcolored heron, and wood stork. Other importa{1t bird species such as Florida sandhill crane 

and white ibis are likely to occur here as well. The· La.tin binomial and a detailed description for 

each of these important species is provided in Section 2.3.6.1. 

Pine Flatwoods (FLUCFCS code 411) 

The nearest pine flatwoods community in the vicinity of the proposed Osprey Energy Center 

Site is located approximately 400 feet to the south. nus is a mature ecosystem, which surrounds 

• a mixed hardwood swamp. Additional areas of: pine flatwoods are common and scattered 

throughout the area. 

• 

The pine flatwoods are a valuable ecolOgical comm~ty, providing cover and forage for a large 

variety of wildlife. These habitats often serve as buffers around wetlands, as is the case with the 

pine flatwoods south of the Site. Key vegetation of this community is southern slash pine (Pinlls 

elliottii var dens), live oak (Quercus virginiann), and laurel oak (Q. lauriJolia), with an understory of 

gallberry (ller glaln-a), saw palmeHo, shining sumac (Rhus copallina), and wax myrtle (Myrica 

cerifera) . Ground cover is made up of blackberry (Rt(bus sp.), greenbrier (Smilnx sp.), pineland 

three-awn (Arisfida stricta), and scattered grasses. 

Important flora known to occur in Polk County ,pine flatwoods includes Curtiss' milkweed, 

Ashe's Savory, scrub buckwheat, Britton's beargrass, clasping warea, and Carter's Warea. 

Important fauna species known to occur in som:e ~olk County pine flatwoods include the 

Florida grasshopper sparrow, southeastern kestrel: red-cockaded woodpecker, bald eagle, and 

eastern indigo snake. The Latin binomial and a dehnl~d de~ption for each of these important 

species is provided in Sections 2.3.6.1.2 and 2.3.6.1.3'. 

Golder Associates 
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Upland Hardwood Forest (FLUCFCS code 420) _ 

The nea~est uplarJ,d hardwood forest community in the vicinity of the proposed Osprey Energy 

Center is iocateq approximately 300 feet to the north;. This is a mature ecosystem disturbed by 
. . . 

residential growth. ' Additional areas of upland h~rdwood forests were observed scattered 

throughout the area, particularly in areas'of increased: topography and surrounding wetlands. 

Upland hardwood forest:; can be a valuable ecoiogical community providing cover and forage 

for a large variety of wildlife, and as a .buffe~ . to 'wetland habitats. Key vegetation of this 

com~unity is live oak, la~l oak, Spanish mos~ (Tillandsia usneoides), laurel cheny (Prunus 

carol~numa), south~m magnolia (Mngnolia grandipOra); and scattered pine. Understory vegetation 

consists _of flowering dogwood (Comus florida), American beautybush (Callicarpa americana), 
. . 

sparkJeberry (Vaccinium arboreum), and wax myrt1~: Ground cover is composed of greenbrier 

(Smilax·sp.), crossvine (Bignonin capreolafa), and wllg"gJ;ape (Vitis sp.). 

Important. fauna . ~pecies known to occur in soine. Polk County upland hardwood forests 

includes eastern indigo snake, · S~ennan's fox ,squirrel, and Florida black bear. The Latin 

binomial and a detailed· desqiptio~ foe eac~ ~f ·these important species is provided in 

Section 2.3.6.1. 

Upland Scrub (FLUCFCS code 436) 

The nearest upland scrub communities·in the vicinity·of the proposed Osprey Energy Center are 

located approximately 1.3 miles to the .east.southeast: These are two on parcels of state owned 

land, but they ace separated for a short distance ~y a paved road. Additional areas of sand pine 

scrub· exist in the area, particularly to the norfuea.$t,. east, and southeast. 

The upland scrub is a valuable ecological commUnity. The coarse textured, · excessively well 

drained soils result in a unique ecosystem with imp~dant scientific value. Key vegetation of this 

community is sand pine (Pinus clnusa) with a c(ense scrubby understory of Chapman oak 

(Quercus chamanni,); sand live oak (Quercus geminata}, ·bluejack oak (Quercus incana), myrtle oak 

• (Quercus myrtifolia), and saw palmetto (Serenoa repe'15). iGround cover under the trees and shrubs 

is scattered and includes deermoss (Clndonia. sp.),..gre:e~briar (Smilax sp.), and bare sand. 

Golder As~ci~tes 
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, 
Important flora species known to occur in Pol~ C?Urty sand ' pine scrub includes pigeon-wing, 

scrub I.upine, pygmy fringe tree, Curtiss' mUkwee~, Florida bonamia, nodding pinweed, paper­

like nailwort, Small's jOintweed, Florida blazing star, Britton's beargrass, hairy jointweed, and 
· . 

Carter's area. Important fauna species known to oc:c4r in Polk County sand pine scrub includes 

gophe~ frog,. blue-tailed mole skink,. gopher tortoi$e;~d skink. short-tailed snake, and Florida 
· ., 

scrub jay. The Latin binomial and a detailed description for each of these important species is 

p ';'vided Sections 2.3.6.1.2 and 2.3.6.1.3. i 

Streams/Stream Swamps (FLUCFCS code 510/615) 

The nearest stream 'community in the vicinity ohh~ proposed Osprey Energy Center is Lake , , 
. . , 

Lena Run, which is located approximately 1()()() ~eet: to the east at its nearest point. This is a 

channelized stream that originates at Lake Lena, .apptoximateIy 2000 feet to the north-northeast, . , 
: ' ; 

and flows to the south-southeast through a wood~r stream swamp southeast of the Site. The . . , 
nearest significant stream, Saddle Creek. occurs apPfoxilnatelY 4.5 miles west of the site at its 

, 
nearest point Saddle Creek flows to the south.~u~east from mine lands in the northwest to 

Lake Hancock to the southwest. A number of unnamed smaller streams occur throughout the 

area as well. 

. . 
With respect to the Site, the nearest portion of. ~e Lena Run is a disturbed, steep banked 

stream of low habitat value vegetated primarily 'Vith. Brazilian pepper (Schillus terebinthifolills). , 
As it enters wetland areas to the southeast a more vaiuable ecosystem exists. Vegetation here is , 
predoininantly that of a mixed hardwood swamp : including red maple, black gum (NysstI-

! 
sylvatica), American elm (Ulmlls americana), red bilY (Persea borbonia), sweetbay (Magnolia 

virginiana), sweetgum, laurel oak, and water oak (Quercus nigra). Saddle Creek meanders 

through a diverse set of valuable ecosystems inciu~g stream swamps, as well as improved. 

pasture. Vegetation is diverse as well, ranging fr6mi those. of the hard·wood. swamp described 
~ j 

. above to that of upland ecoSystems, including liy~ ~ southern slash pine, laurel oak. saw 

palmetto, and pasture grass. .' ., , . 
, I 

lmportant fauna species likely to occur along streams; and stream swamps within 5 miles of the 

Site include American allig~tor; protected wading; bi~d species, F10rida sanc:thil1 crane, and the 
- . , 

Colder Ass~iates 
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Florida black bear. The Latin binomial and a d~t~l~d aescription for each of these important 
." I 

I 
species is provided in .Sectio~ 2.3.6.1. 

Lakes (FLUCFCS code 520) i 
Over 20 named Jakes occur within five miles <;,f,k proposed Osprey Energy Center. The 

nearest of these lakes is Lake Lena, located ap:p~iatelY 2000 feet to the north-northeasl 

~ese lakes range in size from less than 10 acres to greater than 500 acres. The largest of the 

lakes within five miles of the Site include Lakes ~n~, Arierta, Juliana, Van, and Hancock. 

These lakes and associated littoral wnes provide VaiUL le habitat for all classes of animals in this 
I . 

area. The littoral zones around the edges of these l~ are particularly attractive to amphibians, 
, I 

aquatic invertebrates, fishes, and wading birds., \fegetation is typicaUy cattail (Typha sp.), 
• I 

pickeralweed (Pontederia Cordata), and water-lettu~: (Pfstia stratiotes). 

; I , 
Important fauna known to occur around lakes in Polk County includes American alligator, 

I ' 
wading birds, white ibis, and black skimmer. The l..aiin binomial and a de tailed description for 
, ' . I 

each of these important species is provided in Sectio.o ,2.3.6.1. 

! , 
Wetland Hardwood Forests (FLUCFCS code 610), . _I 

The nearest wetland hardwood forest is located along Lake Lena Run and associated stream 
'. I 

swamp to the south-southeast Additional areas 9£ relland hardwood forests were observed 

scattered throughout the area, particularly in areas adjacent to lakes and streams. 
I 

, , 
Wetland hardwood forest is a valuable ecological community, providing cover and forage for a 

large variety of wildlife. Key vegetation of this CO:nuhunity is blackgum, red maple, sweetbay, 

Vo{ater ash, and American elm. Understory ~egeltion includes buttonbush (CepIUllanthus 

occidentalis), Carolina· .willow, and water ash (~r~1us Ctlrolinensis). Ground cover includes 

cinnamon fern (Osmunda cinnnmameo.), royal fern (0. rJgalis), and lizard's tail (SauTUrus cernuus) . . : I '. ' 
, , 

Important flora known to occur in Polk County wettand hardwood forests includes hand fern, 
" I 

spoon-leaved sundew, star anise, and faU-flowering pcia. Important fauna known to occur in 

Polk County wetland hardwood forests includes ~~rican alligator, and wading birds. The 

. " Golder AS~d~tes . 
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, I 
Latin binomial and a detailed description for ea¢h 'of these important species is provided in 

. ,I 
Secbons2.3.6.L2and2.3.6.L3. ;., 

, I 
Cutthroat Seep (not enumerated per FLUCFCS) ; I . 
No cutthroat seep communities were reported or observed within five miles of the proposed 

Osprey Energy Center Site. However, since the ranJ of occurrence of cutthroat seeps is limited 

to Polk and Highlands. Counties, the potential e~~/' ~d therefore, this community is discussed. 

. , I . 
Cutthroat seeps are a valuable ecological community~ Water from better drained areas ""seeps'" 

. I 
out to the ground surface to establish these comm~ties. They then serve as natural dtainways 

and help t9 improve water quality by the fiIterin~ Jction and nutrient uptake of plants. The . 

predominant vegetation is cutthroat grass (Pani~",n 1bsciSSillnl), with scattered chalky bluestem 

(Andropogon capillipes), maidencane (Panicum hemitomon), toothache grass (Ctenium aromaticum), 
. I . 

and low paiucums (Panicum sp.). ! 
! 

Important flora known to occur in Polk CountY Ltthroat seeps includes cutthroat grass, 

. hartwrightia, and falHlowering ixia. Important fauJ species known to occur in Polk County 

, cutthroat seeps includes sou~eastem kestrel, Fl~~da! ~dhill crane, and bald eagle. The latin 

binomial and a detailed description for each of th4 important spedes is provided in Sections 

2.3.6.1.2 and 2.3.6.1.3. i 

I 
Wading Bird Rookeries (not enumerated per FLUCFG:S) , , 
The Florida Atlas of Breeding Sites for Herons ¥ld Their Allies (FGFWFC, 1991) indicates one 

recorded wading bird breeding colony (rookery} Jithin five miles of the proposed Osprey , 
Energy Center. This rookery was reported to exist :ap~roxiinately 4.5 miles east-northeast of the 

. I 
Site and was nested by double-crested cormorant (Phnlacrocorax auritus), and great blue heron 

I 

(Ardea hercxlias). Due to the prevalence of wetland c6mmunitieS in the area, it may be assumed 
.. I 

that other wading bird roo~ries that have not bee,n 7corded may exist as well. Thus, they are 

discussed as follows. ' 
. ! 

.l 
Wading bird rookeries are a significant ecologica.l 'cofnmunity due to' their contribution to our 

wading bird population. These rookeries are w~uLd systems containing the feeding and . . , I 
.. 

Colder Associates , 
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. nesting habitats required to support popula~ons ·l of wading birds, as well as biologicaUy 
" I . 

productive ecosystems supporting an array of fish!and wildlife species. 
'. , 

, . i 

· ! 
Important fauna species likely to occur in wadiAg pied rookeries include American alli~tor; 

roseate spoonbill, limpkin, little blue heron, snoW; egret, tricolored heron, white ibis, and wood 
· , 

stork. The Latin binomial and a .detailed descriptiQn for each of these species is provided in 

Section 2.3.6.1. 

:1 · , 
Important Flora Species · ., 

I • 

Important flora species, for the purpose of a Site [Certification Application, are those plant 

species listed as endangered or threatened by the ,uS. Fish and Wildlife Service (USFWS) or the 
! 

Florida Department of Agriculture (FDA). No : lis,ted plant species were observed on the 

. proposed. Osprey Energy Center during the field ,s~ey conducted in October, 1999. Prior to 
. . 

this sUlVey. literature and agency surveys were undertaken to determine the species that could 
· I 

potentially be present in the habitats found on the ;~ite and within five miles. Primary sources of 

·information are the Florida Natural Areas Iiwentort (FNAI) database; Florida Committee on 
· I 

Rare and Endange~d Plants and Animals (FCR~A-) reports; Preservation of Native F10ra of 

Florida Law, and Rule Chapter 58-40, Florida AruputiSlrative Code (F.A.C), and the Regulated 

Plant Index (58-- 40.0055); (Coile., 1998), and notes pn Florida's Endangered and Threatened 

Plants, Florida Department of Agriculture and .Conshmer Services, Division of Plant Industry, 
,. I 

Bureau of Entomology, Nematology and Plant P<Jtholpgy . 
. ; I · , 
.' I 

No important plant species were observed ons~t~, ~or are any expected to occur due to the 

disturbed nature of the Site .and low ecolOgical vaiu~. There are a number of important plants 

species, however, that are likely to occur within fiv~ Il)iles of the Site. lhis is expected due to the 

diverse and numerous natural communities in :u)e ~ve-mile vicinity. Thirty-eight important 

'plant species are reported to occur in Polk Cou~tY, Florida as indicated on Table 2.3.6-1. The 
! .. I 

table also identifies their protective status and p'<>tential for occurrence. A discussion of 31 
. • . 1 

. ; I 

important plant species confirmed or with a high pn?bability of occurrence within five miles of 

the Site is provided in this section. The remairting ·~ven species of important plants are not 

I 
I 

discussed due to unlikeness of occurrence. 
::. I 

· , 
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Curtiss' Milkweed (Asclepias curtiss;'l '. ·1 
! ~ , 

This species is currently listed as endangered by' ~e FDA. This plant occurs in dry hammocks, 
I , 

scrub, and flatwoods. The potential for occurrence:on; Site is low, due to lack of suitable habitat. 
I 

. The occurrence of this species within five miles of ttte Site has been confirmed. 
I , I 

, I 
Florida Bonamia (80Il.a",ia gratuliflora) I : , .: 
This species is currently listed. as threatened by the tJSFWS and endangered. by the FDA. This 

. 1 : 

vine 'occurs in sandy soil and scru~ habitats. The, pot~ntial for occurrence on Site is low, due.to 

I~ck. of suitable habitat. The occurrence of this sP.ec\es within five miles of the Site has been 

confirmed, , , 
, ! 

, 
Ashe's Savory (Calamintha ashet) , .' 

, , 
This species is currently listed as threatened by ti1e ~DA. This shrub occurs in dry pin~lands, 

. I ' 
sand pine scrub, arid disturbed areas. The potential for occurrence on Site is low, due to lack of 

! I 

suitable habitat: The potential for occurrence wi~ ~ve miles of the Site is high. 
. . I i 

! ! Hand FetJ.1 (Cheiroglossa paltnata) . 

This species is currently listed as endangered b~ :th~ FDA This plant grows in the bases of 
, , 

cabbage palm leaves in hydric hammocks and strard; swamps. The potential for occurrence on , 
Site'is low, due to lack. of suitable habitat. The po~ential for occurrence within five miles of the 

i ! ' 
Site is high. , I 

I , , 

Pygmy Fringe Tree (Chionanthus pygmaeus) , , 
This species is currently listed as endangered. by 'bo~ the USFWS and the FDA This shrub 

occurs in sandy, dry soil and scrub habitats. The pOt~ntial for occurrence on Site is low, due to' 

lack. of suitable habitat. The potential for occurren~ within five miles of the Site is high. 
. , 

~ 1 ~ 

" I 
Perforate Reindeer Lichen (Cladonia perforata) : ;,' ! 

, , 
'This species is currently listed. as endangered by both the USFWS and the FDA This dense 

lichen Occurs in rosemary sandhills. The potential ~fo~ occurrence on Site is low, due to lack. of 

suitable habitat. The Potential for occurrence wittU{l. fiye miles of the Site is high. 
i i 

I ,~ 
,: ; 
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Pigeon-wing (Clitoria fragrallS) 

This species is currently listed as threatened by the UrSFWS and endangered by the FDA. This 

perennial herb occu" in sandhill, scrub, and ..hbby flatwoods, and along roadsides. The 
J I 

potential for occurrence on Site is low, due to laCk bf suitable habitat The occurrence of this 

spedes within five miles of the Site has been confulne!d . 
. I ' 

1 : , ' 
Short-leaved Rosemary (Conradbza bmnfolia) I i 
This species is currently listed as endangered ~y t>Jth the USFWS and the FDA This plant 

'l ! . 
occurs in sand pine scrub habitats. The potenti~ ~o~ occurrence on Site is low, due to Jack of 

. I , 
suitable habitat The potential for occurrence within five miles of the Site is high. 

: I ! 
! . i 

Scrub Mint (Dicerandra frutescens) I 
. I ; 

This species is currently "listed as endangered br l~th . the USFWS and the FDA. This shrub 

occurs on yellow sand in sand pine scrub habitats, generally along openings and paths. The 
I : 

potential for occurrence on Site is low, due to lJa~k of suitable habitat The potential for 

occurrence within five miles of the Site is high. I: . I 
: 

Spoon-leaved Sundew (Drosera intennedia) I: 
This species is currently as listed as threatened 'by the FDA. This herb occurs along seepage , 
slopes in wet flatwoods, depression marshes, sinkliol~ lakes, and drainage ditches. The potential 

for occurrence on Site is low, due to lack of suitabI~ habitat. The potential for occurrence within 

five miles of the Site is high. I 

Scrub Buckwheat (Eriogonum Iongifolium) 

This species is currently listed as threatened by thk USFWS and endangered by the FDA. This 

herbaceous perennial ocrurs in sandhill, scrub, : ahd: longleaf pine habitats. The potential for 
I : 

occurrence on Site is low, due to lack of suitable habi~t. The potential for occurrence within five 

I : 
,I : 

I I , I, 
: I I 
i ll 
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I 
• Hartwrightia (Hartwriglttia floridatta) : I : 

• 

• 

This specie~ is currently listed as threatened by: ID~ This plant occurs in natural, wet, open, 

boggy. areas and seems to favor acidic conditions. The potential for occurrence on Site is low, 

due to lack of suitable habitat. The potential Jor Juh-ence within five miles of the Site is high. 

'I '! , . 
I 

Highlands Scrub Hypericum (Hypericum cumlllicolaj 

This species is currently listed as endangered by Jot~ the USFWS and the FDA. This perennial 

herb occurs on white sand in -sand pine scrub,.ahd: appears more abundantly after fires. The 

potential for occurrence on Site is low, due to tape of suitable habitat The potential for 

occurrence within five miles of the Site is high. 

Star Anise (Illicium parviflorum) 

This species is currently listed as endangered by th~ FDA This shrub or small tree occurs in 

bottomland forest and wet hammocks. The potential for occurrence on Site is low, due to lack of , I .. 
suitable habitat. The potential for occurrence wi~ ~ve miles of the Site is high. 

Nodding Pin weed (Lechea cemua) 
I 

This species is currently listed as threatened by ~ rnA This perennial herb occurs in openings 

in sand scrub habitats. The potential for occurren.ce oh Site is low, due to lack of suitable habitat. . . ; I i 
The occurrence of this species within five miles of the!Site has been confirmed. 

Florida Blazing Star (Liatris ohlingerae) 

This species is currently listed as endangered bY'bOtl} the USFWS and the FDA This perennial 

plant occurs in sand piite scrub habitats. The po~ehti~ for occurrence on Site is low; due to lack 

of suitable habitat. The occurrence of this s~es! within five miles of the Site has been 

confirmed. 

Scrub Lupine (Lupillus westianus var aridorum) . 
. i 

This species is currently listed as endangered by tHe.IJDA This herb occurs on the yellow sands 

of sand pine scrub. The potential for occurrence 'In Site is low, due to lack of suitable habitat. 
. I ' . 

The occurrence of this species within five miles of the~ite has been confinned. 
, I 

.I 
! 
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This species is currently listed as endangered b~ tlle FDA. This herb occurs in clearings in 
. ' I I 

SW~~SI marshes, and wet pine flatwoods. The Plot~ntial for occurrence on Site is low, due to 

lack of ~uitable habitat. The potential for occurrep.€e ¥thin five miles o f the Site is high. 
, t 

I 
Britton's Bearg~ass (Nolina brittoniatta) ! 
This ' species is currently listed as endangered :b¥ ~th the. USFWS and by the FDA. This 

perennial grass occurs in dry pineJands and i sLr:t1 pine scrub habitats. The pote~tial for 

occurrence on Site is low, due to lack of suitable k.~ital The ~nce of this species within 
• 

five miles of the Site has been confirmed. ~ 

Cutthroat Grass (Panicum abscissum) 

This species is currently listed as endangered by the! FDA . TItis perennial grass occurs in wet 

pinelands and seepage areas. The potential for oWu, ~n~ on Site is low, due to lack of sUitable , , 
habitat. The potential for occurrence within five inile~ of the Site is high. 

. I ' . . 
Paper-like Nailwort: (Paronychia charttlCM sp. ch~r'taiea) 

This spedes is currently listed as threatened bi thb USFWS and endangered by the FDA. This 

afl!lual or short-lived perennial p~nt occurs alOn,grh~re.s of karst lakes in ~b vegetation. The 

potential for occurrence on Site is low, due to lack df suitable habitat. The occurrence of this 

species within five miles of the Site has been con~Jne~. 
. I· . " 

I 
Lewton's Polygala (Polygala lewtonir) 

This spedes is currently listed as endangered .by !loth the USFWS and by the FDA. This 

perennial plant occurs on white sands in scrub vegkta~on, The potential for occurrence ~n Site is 

l~w, due to lack of suitable habitat. The potentich .~orj occurrence within five miles of the Site is 

high. ' j 
I 
I 

.. i 
I 

. ·i 
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• Hairy Join~eed (Polygone/la basiramia) 

• 

• 

This spedes is currently listed as endangered by~ bbtli the USFWS and by the FDA. This annual 

or short-lived perennial plant occurs on white saJdSlin sand pine and rosemary scrub habitats. 
'. 1 

The potential for occurrence on Site is low, due t9 'lack of suitable habitat. The occurrence of this 

spedes·within five miles of the Site has been con~~. 
· i 

Small's Jointweed (Polygollella myrioplrylla) 

"llis species is currently listed as endangered by. Doth the USFWS and by the FDA. This shrub 

ocCurs in various scrub habitats. The potential' fhe . bcrurrenc~ on Site is low, due to lack of 

suitable h~bitat. The occurrence of this species ~JuJ five miles of the Site has bee~ confirined. . , 
I 
I 

Scrub Plum (Pnmus geniculata) : :."1 
This species is currently listed as endangered by DOtll the USFWS and by the FDA This shrub 

occur> in sand pine scrub habitats. The potentiH fo! occurrence on Site is low,due to lack of 

suitable habitat. The -potential for OCCl,llTence within five miles of the Site is high. 

. . ". I . 
Wild Coco (Pterogwssaspis ecristata) -: " . 

This species is 'currently listed as threatened' by ·roA. It is a tall, fall-blooming plant, found in 
. I I 

sandy habitats. The potential for occurrence on Site is low, due to lack. of suitable habitat. The 

. potential for occurrence within five miles of the Sitk i{ high . 

. Scrub Styli sma (Stylisma abdita) I · 
Trus species is currently listed as ~ndangered by the!FDA. This herbaceous vine OCCUIS in dry 

pinelands and scrub habitats. The potential for oc1Jence on Site is low, due to lack of suitable 
I· " . 

habitat. The potential for occurrence within five mil~ of the Site is high. 
. i 

Clasping Warea (Warea amplexi/olia) 
· , 

'This species is ~ently listed as endangered bi :both the USFWS and by the FDA. . This herb 
. ' I I 

occurs in dry pinelands and sandhills. The poten~tial fpc oCcurrence on Site is low, due to lack of 

suitable habitat -The potential for occurrence witiuh dve miles of the Site is high. 
· 1 

1 
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, · 1 ·1 Carte~s Warea (Warea carten) .' 'I' 
This species is currently listed as endangered by ,bb~ the USFWS and by the FDA. This annual 

herb occurs in pineland, scrub, and sandhill habi~ts. Fe pOtential for occurrence on Site is low, 

due to lack of suitable habitat. The occurrence 0' uys spedes within five miles of the Site has 

been confinned. I 

Rain Lily "(Zephyratltltes simpso1til) 

This ·species is currently listed as threatened by tli. FIDA. This plant occurs in wet pinelands and 

pastures. The potential for occurrence on Site : ~ IJwl du¢ to lack of ~uitable habitat. The 

potential for occurrence within five miles of the s"itl J high. 

Scrub Ziziphus (Ziziphus celata) , 

This species is currently listed as endangered by' bb~ the USFWS and by the FDA This shrub 

.occurs between the sa~d pine scrub and longleaf ~Je habitats characteristic to the .Lake Wales 

, Ridge. The 'potential for occurrence on Site is lo~, + to lack ~f suitable habitat. The potential 

for occurrence within five miles of the Site is high. "' 

J , 
Important Fauna Species . i 

. '. 
Important fauna species, for the purpose of a Site <I:ertification Application, are those animal 

species listed as endangered, threatened, or of spJal:co~cem by the USFWS, or th~ Florida Fish 

and Wildlife Conservation Commission (previou~iJ Idtown as the Florida Game and Freshwater 
I I 

Fish Commission «FGFWFq). No listed animal sres were observed on the proposed Osprey 

Energy Center during the field' survey conductoo :!in October, 1999. Prior to this survey, 

literature and agency surveys were undertaken ~J dJtermine the spedes that could potentially '1 ., 
be present in the habitats found on the Project 'Site::or within five miles. Primary sources of 

information are the Florida Natural Areas Invent~~ WNAI) database; and the Summary Report 

on the Vascuiar Plants, Animals and Plant Comm~ttjbs Endemic to Florida (FGFWFC, 1989). 

No important animal species were observed on ~efi;e, nor are any expected to occur due to the 

disturbed nature of the Site and low ecological Value!1 :There are a number of important animal 

species however, that are likely to occur within fivJ miles of the Site. This is expected due to the 

d· d I " . th l fil mil ... Thi ' . I IVerse an numerous natura commuruties In .. i re- e vlaruty. rty unportant aruma 
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: I il ., 
spede~ are reported to occur in Polk. County, f;19rida as indicated on Table 2.3.6-2. The table 

also identifies their protective status, and potenJal f~r occurrence. A discussion of 24 important 

animal species confirmed or with a high probabi"llty.J f occurrence within five miles of the Site is 

provided in this section. The remaining six spe~Js J f "important animals are not discussed due 

to unlikeness of occurrence. 1 .J 
. 1 
! I Gopher Frog (Rana capito) " 

This species is currently listed as a species of s~ebal concern by the FFWCC. nus amphibian 

occurs in upland habi~ts throughout all of :~nihsu1ar Florida except the southern-most 

counties. The potential for occurrence on the Sitb J low, due to lack of suitable . h~bitit. The 

potential for occurrence within five miles of the ~+ J high. .. 

American Alligator (Alligator mississippiensis) " : 

The alligator is listed as threatened due to simila~ty of appearance with the American CrococWe 

by USFWS and listed as a species of special con~~ ~y FFWCC. nus reptile occurs throughout 

the state, and is commonly associated with y.,.~4nd and freshwater areas, therefore the 

likelihood. for occurrence on the Site is low. "~e ~otential for occurrence in the rivers and 

wetlands within five miles in the vicinity of the S~t! i~ high. . 
: I : I . 
i 

Eastern Indigo Snake (DrymarcIJon corais coupen) 
, 

The eastern indigo snake is listed as threatene"d by' both USFWS and FFWCC. This reptile 

prefers flatwoods and other similar habitats, bur~a~ be found in moist commu;';ties including 

wetland hammocks. The likelihood of occurrencJ on the Site is moderate because of lack· of 
1 'I 

suitable habitat. The occurrence of this species wi~ five miles of the Site has been confinned.. 
" ! .• " " 

"Blue-tailed Mole Skink (Eumeces" egregius Iivid~? 

" This species is currently listed 'as threatened bX til " both the USFWS and the FFWCC. This 
: I . 

reptile occurs in scrub communities of the Lake ;Wales Ridge in Polk. and Highlands Counties, 

Florida. The potential for occurrence on the SiH i40w, due to lack of suitable habitat. The 

occurrence of this species within five miles of theSite"has been confirmed. 
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~opher Tortoise (Gop/teros polyphemus) "j . ! 
This species is currently listed as a species of speaa110ncem by the FFWCC. TItis reptile occurs , I 
in upland communities in the southeastem-mosJ'~~ta1 states. The potential for occurrence on 

the Sit~ is low, due to lack of suitable habitat. Th~ Jurrence of this species within five miles of 

th S· h L __ nfirmed : I : . e lte as Vl:':n co. I ! 

i 
I 

Sand Skink (Neoseps reynolds;) '1 - : . 
This species is currently listed as threatened by t)le qoth the USFWS and the FFWCC. The sand 

skink. occurs in rosemary scrub and sandhill comlnJruties in Marion, Polk, and Lake Counties, 

Florida; The potential for ~ence on the Sit~ J lmy, due to lack of suitable habitat. The 
I ' 

occurrence of this species within five miles of th~ li~ : has been confinned. 

" , , 
Florida Pine Snake (Pituopltis melanoleucus muKtt}ts~ 
This species is curr~ntly listed as a species of spebhl (oneem by the FFWCC. This reptile occurs 

, I I 
in areas of sandy soil dominated by scrub pine~ ardl shrubs, and sandhills in the southeastern-

most coastal states south to Charlotte, Palm Heldt and Dade Counties. The potential for 
1 :1 

occurrence on the Site is moderate, due to lack qf 'sujtable habitat. The potential for occurrence 

within five miles of the Site is high. 

I 
Short-tailed Sn~ke (Stilosoma extenuatum) 1 

i 
This species is currently listed as threatened. by ~e fJFWCC. This retile occurs in sandhills and 

adjacent saub throughout peninsular Florida, wkst:!Of the St. John's River. The potential for 

occurrence on the Site'is low, due to lack of suitab~e Yiabitat. The potential for occurrence within 

five miles of the Site is high. . 

Roseat. Spoonhm (Ajaia ajaja) , ! I , 
This spedes is currently listed. as a species of spe~al concern by the FFWCC. This bird. occurs in 

freshwater and saltwater marshes throughout Fi~kdt The potential for occurrence on the Site 

is low, due to lack of suitable habitat. The poten~ f~r occurrence within five miles of the Site is 

high. 

" 

" 
Golder ASSociates 
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; 11 
Florida Grasshopper Sparrow (Ammodramus saLnm:zrnlll floridanus) . 

This spedes is currently listed as endangered ~Y1Jth U,e USFWS and the FFWCC This ,bird 

occurs in open country and grasslands. The po.tin~ for occurrence on the Site is low, due to 

lack of suitable habitat. The ~tential for occurrenfe ~thin five I!Iiles of the Site is high. 

I I 
, ! I 

I i 
F10rida Scrub.jay (Aphe/ocolna coerulesctlts) 

This species 15 currently listed as threatened by both the USFWS and the FFWCC. This bird 

occurs in scattered and small isolated patches of Ub habItat in peninsular Florida from Oay 

and Levy Co~ties south to He~dry, Lee and c~tLJ Counties. The potential for occurrence on 
I I 

the Site is low; due to lack of suitable'habitat The ROtential for OCcurrence within five miles of , ; II 
the Site is high. . ' : , ,I 
, , I 

Limpkin (Ar~mus guarauna) '. I ! 
This species is currently listed as a species of spe.d~l Joncem by the FFWCC. This bird occurs .in 

, . I I 
freshwater marshes ~d wooded swamps t:hr.o?gf:lout most of Florida. The potential for 

occurrence on the Site is low, due to lack of smta'bie ~abitat. The potential for occurrence within 
I 
I 
! 

five miles of the Site is high. 

I ' 
Little Blue ~eron (Egretta caerulea) : 1 1 

This species is currently listed as a species of speciat toncem by the FFWCC. nus bird occurs in 

most wetland habitats throughout Florida. Th~ ·~tetntia1 for occurrence on the Site is low, due 

to Jack of suitable l\abitat. The occurrence of tttislsJ.aes within five miles of the Site has been 

confirmed. ' I 
I 

Snowy Egret (Egretta thula) i I 
. , , 

This species is currently listed as a species of special Concern by the FFWCC. This bird occurs in 

most wetland habitats throughout Florida. The 'vhtehtial for occurrence on the Site is low, due 

to lack of suitable habitat. The occurrence of this lsJcies within five miles of the Site has been 

:J . . confinned. 

' i 
I 
I 

Golder Alshci~tes 
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i i " 
Tricolored Heron (Egretta tricolor) ·1 1 . 
This species is currently listed as a species of spe?~ ~ncem by the FFWCC. This bird occurs in 

most wetland habitats throughout Florida. The ~te~tlal for occurrence on the Sit~ is low, due 

to lack of suitable habitat. The potential for oc~n~ within five miles of the Site is high, 

:11 
White Ibis (Eudocimus albus) I J 

This species is currently ijsted as a species of spe~~ 4ncem by the FFWCC. This bird OCCl,lI"S in 

wetland-habitats as well as open upland comm'uhlb"',es throughout Florida. The potential for 

occurrence on the Site is low, due to lack. of suitabl~ h~bitat. . The potential for occurrence within 
. . I 

five miles of the Site is high. : I ,I 
Peregrine Falcon (Falco peregrinus) : I t 

nus species is currently listed as endangered by both the USFWS and the FFWCC. This bird is a 
" I : 

migrant species found in upland and wetland hal?ita~. As an occasional winter migrant it does 

not breed in the area. The potential for occurre'nk ~m the Site is low, due to lack of suitable 
, I I 

habitat. The potential for occurrence within five mile~ of the Site is high. , 
.j 

. ' .' I 
Southeastern American Kestrel (Falco sparverius paulus) 

, ,I 1 
This spedes is currently listed as threatened by ~eITCc: The southeastern American kestrel 

is the smallest member of the falcon family in the United States. This bird occurs in mature, 

o~n pine woodlands, and adjacent pastures and;fi~ I~S. The potential for occurrence on the Site 
, ' 

is moderate. due to lack. of suitable habitat. The po~e~tial for occurrence within five miles of the 

Site is high. ' i 
.' 

Florida Sandhill Crane (Grus canadensis pratensis ) ' ., 

This species is currently listed as threatened by ~e ~FWCC. This bird occurs in wet and dry 

prairies and other wetlands throughout peninsut1u.li Fl~)lida. The potential for occurrence on the 
, I ' 

Site is low, due to lack. of suitable habitat. The pOtential for occurrence within five miles of the 

II , I' Site is high.. 

II 
I ,I 

" I 'II ' 
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This species is currently listed as threatened by the USFWS and the FFWCC. The bald eagle is 

the only_ eagle unique to North America, and r:a~g~ over most of the continent. Preferred 

nestirig and foraging habitat includes areas with IJgJ trees near rivers, lakes, marshes, or other 
I I 

wetland areas. The potential for occurrence on :Ute Site is low, due to lack of suitable habitat. 
! .I 

The occurrence of this species within five miles of the :~ite has been confinned. 
i . 
I I 

Wood Stork (Mycteria americana) I I 
This species is currently listed as endangered by Joth the USFWS and the FFWCC. lhis bird 

occUrs in fresh, brackish, and salt wetlands throuJo4t Florida. The potential for occurrence on 

the Site is low, due to lack of suitable habitat. Thl'1tential for occurrence within five miles of 

the Site is high. I . 

.I , 
Black Skimmer (Ryncltops niger) . . i , 
This species is currently listed as a species of special c6ncem by the FFWCC. 11tis bird occurs in 

. , I 
inshore waters, beaches, coastal dunes, mudflats, 'tidhl·shallows, and salt marshes throughout 

Florida. The potential for oc.:urr.nce on the Siie liS;!OW, due to Jack of suitable habitat. .The 

potential .for occurrence within five ~es of the S~te is.i gh. 
. , 

Florida Mouse (Podomys flon·danus) . i 
· This species is currently listed as ~ species of sp~ concern by the FFWCC. This mammal 

I , 
occurs primarily in early stages of sand pine scrU.1b ~d sandhills of peninsular Florida The 

potential for occurrence on the Site is low, due tb ijck of suitable habital The potential for 

occurrence within five miles of the Site is high. i.l 
I , , 

Sherman's Fox Squirrel (Sciurus niger shermam) ~ 
. i 

This species is currently listed as a species of spetla;l concern by the FFWCC. This mammal 

occurs in vegetative communities adjacent to pinJ aAd·oak forests, including bottomland and 

· upland hardwoods and cypress domes and stranJilikUghout northern and central peninsular 

Florida. The. potential for occurrence on the Site lis low, due ·to lack of suitable habitat. The 
I ! 

occurrence of this species within five miles of the ~ife 735 ~n confinued. 

I I 
· . ~older A~sJ~iJes 

, I :1 
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2.3.6.2 Pre-Existing Stresses • !. 'I 
The most significant pre-existing stresses to the ~19.gy of the proposed Osprey Energy Center 

. I I 
Site is its historic use as an orange grove and its isobtion from other vegetative communities and 

wildlife habitat due to adjacent induStrial, ' Limerdal, and residential development. 
, I 

Regionally, urban and suburban development, .ph~phate mining and agricultural activities 
I : 

have impacted the natural flora and fauna to a sigru'6cant extenl Agricultural activities in the 
. = ; 

area inciuqe citrus production, vegetable farming, ~n1 cattle ranching. 

,! 
2.3.6.3- Measurement Programs .1 

. I .1 
An assessment of the ecological setting on Site ,and :within five miles of the proposed Osprey 

I ' Energy Center Site was conducted in October, 199? in order to ascertain the presence and 

abundance of important natural communities, flohi;~d fa~. In addition to field surveys, a 
. I '. . 

literature search and a review of remote imagery jwas undertaken to detennine the important 
, 1 ' . 
elements that could potentially be present in the ta1itats found on the Project Site and within 

five miles. :1 

I 

! 
i 
i 
I 
.I 
.j 

I 

II 
, 
I 
I . 

I ·1 

I I 
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Table 2.3.&-1. 
' II 

Listed Plant Sped es Occurring in! Polk County, Florida (PNAI, 1999 ; PDACS, 
1998) I I , I Federal State Occurrence 

Scientific Name Common Name I , 
Statusl Status'- Potentiall , 

curtissi; Curtiss' milJ::weed I i E CIL 
Bonamw ""'" N Rorida bonamia I I T E CIL 
GWtminllut 1lSl-~ Ashe'ssavo I , 

T HIt 
a.e; ImatA hand fern I E HIt 
Chiorumlhus pygrrtMus fringe tree I , E E HIt 
Cbuionia pnforata perforate reindeer liche~ 

, 
E E HIt , 

ailoria jragrans pigeon-wing 
, 

! T E CIL 
ConradiTUl brn;ifolia short-leaved rosemary j , E E HIt 
CrotaUlria IlVOnmsis Avon Park rabbit-bells I " E E MIL 
Diarandra jrutesans scrub mint I , E E HIt 
Drosmr intennt'diR. spoon-leaved su ndew . I " T HIt 
Eriogonum Iongifolium scrub buckwheat 

, 
! T E HIt , 

Eryngium cunei/olium wedlte-1eaved button -sNkeroot · E E MIL 
HtlrtwriXht ill /Writliuut hartwri"" .. , I ! T HIt 
H.",mcum cumulicobt HI ndssaub h ~ E E HIt 
Hvvmcum edisoniD.num Edison's , I E MIL , 
lllicium .-um star anise I ! E HIt 
l.LcheD arn= noddln inweed I I T CIL 

. Ltchen diwriaJlD. • inweed I , 
E MIL , 

Litdris ohlin aae Rorida blazin ,la, I , E E CIL 
Lupinus westianus var aridorum scrub lu - e , , E E CIL 
Mtdtlm ri_ Roridas 'n - , .! E UL 
NmJQSf lis .- rau-nowe.ring ixia ) I E HIt 
NoliM britfonuma Britton's beargrass i , E E CIL 
Panicum abscissum cutthroat grass I i E HIt 
ParorrycJriD. duutQMf sp duzrlDa12 paper-like nailwort I I T E CIL 
Pimttnlw inlegTl! yellow fringeless orchid I I E UL 
PolygabJ kwtonii Lewton's polygala I , E E HIt 
PolygondllJ basiramia hairy join tweed I E E CIL 
Polygondla myriophy/lR Small's jointweed i , E E CIL 
Pnmus genicuraltt saub plum 

, , , E E HIt 
PI . «ristttU2 wild COO) I , T HIt 
SaIiz jIoridtztul. Florida willow I E UL 
StylisrM ttbriittl scrub stylisma I '\ E HIt 
W_ i. clasping Walea I I E E HIt 
Wttrtll arrim Carter's warea I I E E CIL 
'lLphyrttnt/tn simpsonii rain lily I I T HIt 
Ziziphus alai. scrub ziziphus \ ! E E HIt 
fcdml Iml SU ..... M fltb' nd W""';'r5eMi!) I I .- Uolod _ .n End.o ~ In the Uot <II. Endoon .nd "" ... Itned WddlUe UId "'-fill undotr Iho loa. <II. IIw Enden "'" SJ-ios Fred, . P'<'" trted Spodot Ad 

Oor/infd .. , .., opt<iH _ 10 In de..,.... <ll.n.t:In<tIm ~.a Of. oIp1:6caru portIm <11.110 .. ..,.... 
T a Uoled ... nw._ SpecIoo. l:Idir-..I .. any opeda wbkh • likely I<>'~ on tftdenpred opt<iH .. lIhln ..... -.obi< Iututo IIuou&f-t .a Of • 

~ntpordon<ll.Its...... . I I 
' Sta .. !.wI StaNO rF!qrk!.o QtpL p( Aq!ru!!u .... nd Cor!surr'!!:r;:;.,...m., . j 

I!.. Uotod .. an Endan ..... ""Mill the "--_oiNt .... _FIodde Ad. Ddin<d _opoddolplel'lll ... _lOtho ..... th.ot ...,1n lmrniromIde..,..... 
01 ........... within the MOlt, IIw _ 01 which • ..nIibIy If the Ca"':' 01. -... In IIw __ 01 pIol'III _. and ......... D opt<iH 
dooImnIned I<> N mde..,.......t .... ttw._ pursuant .. the FNtnI Ende;....Jc! SpociooAdoll97l, ... -..decI.. 

y _ u...d ... nuu_ planlln the r-o_ 01 IN N;o_ Fbn oIFIIIrid.o Ad. Do/infd .. .....- N ...... !he OCO .. 1ho1..., In .. pid 6oo:Ino> In the 
........ oIpleflllwltNathe ...... butwbkh __ ... _In~~_lOao ... _ .. Nmde ....... 

C _ u...d ... ~1Iy &pIoiItd PIon! in IIw "-._ 01 No_ Ron it/. FIIIrid.o Ad. Otftnod ... pe<Ieo NM ....... wtUch ..., oo!I!jod: .. brirIC 
~ In oI:pIIIbnt .........w.. m.. Ntift Nlo;IOIlIIo tho .......... _l.r ... ~ Jar ..... 

·"""'-...... dol 1 I 
H _ t¥ poobIobIiIyoi 0CCU/fttI0f In tht widNtyoi thio Siot. booo<I on d~ Jnd bAbitI. pm--01 thio ~ 
M " -.. .. podoobllit)' 01 ~ In Ih< widrOt)'oI thio s;... t.ood on d'~ and hobicot ~0I1hio op<d<L 
L a u... ~ <II. __ In IIw vicinltyol thio 51 .. , booo<I on d1ttril>utb> o~ hol>itot pm--ollhlo 0f>0d-. . 
C _ Conftnnod .. ......,... otCJllMt..ed withioo. IMo...u..O(Ihe SiIo. ! .I 

NOw: ".,. InllIoI cho.-.....tIon ......... iMl doeoaIbeo rq:Ion&locno_ ".,.1o_choncorriU.cIooi dncrlbeo ..... 1'" .. ,..""1 ..... ~. 

. j · 1 ' 
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II 
Table 2.3:6-2 Listed Animal Species Occurring In !,ol)< County, Florida (FNAI,I999). , 
Scientific Name Common Name ·1 1 Federal Stale Ocrurr""" , 

Status' Statu~ Potentiall ; , 
AMPHIBIANS 1 1 

&nnwpito gopher frog 1 1 s HIL 
REPTILES ! ·1 

Alligalor mississippiensis American alligator , .1 T("'A) s HIL , 
Orvmarchon corais wupm eastern indi~ snake . ! 1 T T OM 
£Ilm«es evexi!lS liWlus blue-tailed mole skink i :1 T T CIL 
Gcpl""" ~ gopher tortoise • . J S CIL 

, , 
N , "'i Sand skink 1 

., 
T T CIL 

Pi/uo his melanoleucus mu jlus Florida ine snake i i s HIM 
P~udnn concinna Sllwlmnunsis Suwannee cooter :1 i s lJL 
Stilosoma utmuaturn shorHailed snake ! 

., 
T H/L 

BIRDS 1 , 
~Q •. roseate s~nbill ! • s HIL .. 
Ammodramus 5aV1U11IllTUm "danus Florida ho r s~now E E HIL 

IAphelocomD conuksans Florida saub-'ay 1 1 T T HIL 
Aramu$ gunrQu7ta IimplOn . 1 J s HIL 
Cll'raalra pUttu:lJS crested caracara ! 

, 
T T lJL .' J 

£gmtlz Clmlku little blue heron 1 ! s CIL 
£gnUQ thwu.. snowyegrel i '; s CIL 
£gntta tricolor tria:>loI"ed heron 1 , S HIL 
Eudocimus dhus white ibis , S IIjIL 
Fako peregrinus I peregrine falcon 

, .. E E HIL 
Faloo spatwrius ",mIus southeastern American;kestrel T HIM 
Grw CIlnmknsis prfltrnsis Florida sandhill crane I i T HIL 
Haliamus ~ bald eagle 1 1 T T CJ!. 
Myctma ammama wood stork I i E E HIL 
Picoidn oonalu red-codtaded wood . I E T MIL 
RosIrlr4mus socUWiJis. plumbnfs snail )Ole 1 , E E lJL 

R ."'" ni er . black skimmer ! · 1 s HIL 
S I 10 cuniculorin floridarw Aoridaburrowin owl-! 1 S MIL 

MAM.MALS ! ! 
Podom ridanus Rorida mouse l i s HIL 
Sciurus niKer skmumi Shennan's fox uirrel J ., s CJ!. 
Un;us ~rtItS ridanus Aorida black bear .. · 1 : E T MIL 
fodm' Lop! &luIrus Fioh .M W.!d!i!otST1rn ,- u..ed ..... &do 

1 ' . 
110 II>e Uot '" Endo .nd Th_.J...d WddIik .00:1 ""nlO unda" IN "'the Endo n nc-I 5pocIa .....-ed . f"V"Wono precI Spedeo loci. 

Defined .. 'ny optdet wNch.1n do ..... 01..-~.n ... ,' IIipIi""'nt ponIon 01 iI ....... 
T_ u..ed ... nun.ned Spec1a... Demed ... ny ........ _.liblY"'a:...x......ntftClonprecl.pe<ia wMNnlhc ~ furun!~' ,', •• 

. oipl6aIn'''''-''''''''''''. ~ ,I . 
T(SIA) _ Uol<d .. . n.-,ltned Speclet.d ... k>oimi.Iorilyol.fI't ......... ( .. .,. .............. n""""""ik~ ......... )1 . 
'$! ... !,m!SI. ... !F!odc!.!PI!b.!'IdW¥liko..-m*""c........jMit!nI . I ., . 
E _ . u..ed ... nEndon,ptM Spoc:ioo.. o.6ntd ... oprda,~o<looIOlt<i populo ...... _ ............ def*ttd In ftUmbrr .......... 1rl<tt<d In ..... 

'" hobi .... d .. 00 ... y ......................... , ......... 111 .. In iI" ... ~.IIU.~ dNopr 01 ~ .. u!irpo*"" _ .... _, • wIIich .... y.- • ..do • 

...... wiIhin IIhcIrr-.lIMo funort.. I 'L.. 
T - u..ed ... n-o_ Spod<o. De6ned ... opecioI. .ut>opodoo! .... ted f"'P"'o- _ .. ......,. ...w..bIo 00 arrioo __ -. 

c!edinin& 1n.......to« ..... piII ........ wt.ooc ....... habitat. ~ In . rota ..... pid nlt.nd .................... dalinod ... --r IIIooIy 00 
~an""""..-ope<ioIIwiIhin .... ~fuIuoL . , I 

s - u..ed ... Spedeo 01 s,-w CtIn<o:m. ~ ... populo"'" WhIdi _ ...... opedool ..........-. ~ or mnoidmolion *"_ II .... ,n 
1nho:mI' oipIi/bn' .......... bilily '" habita. lIIOdillootioo\,. ................. , .hontion, h ....... diltwboanct," ...... liii0' hUINn e><pIoWolion wIIidI. In !he "-abIo....-. ... y_ultln ... ~.Weo .. ned.poc:;a.. , I ! 

'C!t:s.mnc! M'ntitl " , 
H .. Hi&h ....... bi6lyolO<ftltfl"ftl)OInIhcYidnity"'_Silt,_Gn~otw;!_ ... ~"'IhIo..,..a... 
lot .. _ .. .,.-..,."' ................. Ihovi<WlyolIhioSir,_olndioriludonOnd ~_. ~oI"'lo .poda. 
L .. L-~"'_InIl>eYklnityolIhilSilt,_ ... d~.nd_~oI_.pod& 
C .. G>nfinnld .. II"f""'Od.CiIowowd -... ~ mIIosollIhc SilL • I I 

Nooo: 1M InIIio' ctw........w_poImIio'~ .. pon.[ __ . nw"_cN~~..-.Ittf"'*tl'lallDf""""'-'-, 

'1' 
I j 
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1 I 
2.3.7 METEOROLOGY AND AMBIENT AIR QUAiLITY 

2.3.7.1 Meteorology : i l 
Meteorological data collected at existing monitorin~ ~~a.tions were used to describe the local and 

regional climatology . near the proposed Osprky j Energy Center. The closest existing 

meteorological station to the Site with complete [I su~ce meteorological data is the primary 
I . 

National Weather Service (NWS) station located cit Tampa International Airport situated 

approximately 70 km (42 miles) to the west of the 'pbJosed Project. NWS has recorded weather 

observations for more than 50 years at this si te. ~ekular surface observations are taken just , , 
before each hour, 7 days per week. The closest metedrological station to the Site with upper air 

1 t · 
data is the NWS station at Ruskin, located appro.xirfa'ely 75 km (45 miles) southwest of the Site. 

Upper air data are collected twice per day. 1}l~ data are the most complete for and 
I I 

representative of the region surrounding the Osprey Gnergy Center. 

I I 
~EP has approved the use. of these meteorologicf d~ta in previous air permit applications for 

this area and recommended that these data be used~ fO} this Project. 
I I 

. I I 
Temperature I I I 
The climate in the Tampa area, including the Site,lis.,subtropical with a marine influence from 

the Gulf of Mexico. Temperature means and ex~te~ for Tampa are presented in Table 2.3.7-1 . 

The.mean annual temperature is approximately n OF J.ith monthly temperatures varying from a 

maximum of 9O"F to a minimum of 5O"F. Record. ex~~~e temperatures range from a low of 18"F 
. I .I 

to a record high of 99"F. Although the sun's elevatiort is nearly zenith during the summertime, 

temperatures do not exceed 100"F. The reason ~Il~ attributed to the high relative humidities 

with subsequen~ doud cover formation and tHe resultant abundant convective-type 
i I 

precipitation. I ~ 

I 
I " 

Relative' Humidity and Precipitation I :1 

Relative humidities, which indicate the amount of moikture in the air at a given temperature, are 
. . [ ' .. 

presented in Table 2.3.7-2 for the morning hoursl o~ 0100 and ·07OO and early afternoon and 

evening hours of 1300 and 1900. The highest humiQiti~ are coinddent with the coolest ambient 

temperatures, which generally occur at 0700, or de;~ dawn. The lowest humidi~es coincide 

·with the highest ambient temperatures. ! :1 
. . ·1 

Golder AslJtes 

I ·1 



• 

• 

• 

. 03Il1JOO 

., . 
~ 
" 
,. 

2-121 · " 

I I 
9939570 

. , 1 

Table 2.3.7-1. Temperature Means and Extremes ,Mta~Fed at Tampa International Airport 

Daily Average Temperatures (oF)- I ': Daily Extremes rF)b 

Month 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Annual 

Mean 

60.4 

62.1 

66.6 

71.4 

77.4 

81.3 

82.3 

82.3 

81.0 

75.0 

67.6 

62.0 

72.4 

Maximum 

70.5 

72.2 

76.4 

81.7 

87.4 

89.9 

90.3 

90.4 

89.1 

84.0 

77.5 

72.1 

81.8 

• 51-year period of record, 1948 to 1998. 

b 52-year period of record, 1947 to 1998. 

5ourc., NOAA, 1998. 

MinlmUm , I 

50.31 
52.0i I 
566\ '[ 
61.31 I 

67.61 1 
. , I 

72!7i I 
! 

74.31 , 
7431 i 
72.9i 'I 
65.8

1 
j 

I l 57.5 i 
51.91 i 

63,11 I 

I ., 

., 
, . ,I . : 
Ii 
1 ! 

I ! 
, 'j 
I . 
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Maximum 

86 

88 

91 

93 

98 

99 

97 

98 

% 

94 

90 

86 

99 

Minimum 

21 

24 

29 

40 

49 

53 

63 

67 

57 

40 

23 

18 

18 
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Table 2.3.7-2. Precipitation and Diurnal 

International Airport 

Relaqve: Humidity Measured at Tampa 

'I i '1 

Month 

Precipitation (inches) I ' Humidity ' (%) hour (L1) 

~M~e-an~· --~M~~~·-m-um--~MllUm~·7·--um~ I -'O~I00~--~~=OO~--~I~~~--~I900~---
, · , , 

January 1.99 8.02 T 
, 

84 86 58 73 , 
February 3.08 10.82 0.21 i 83 86 56 69 I 
March 3.01 12.64 0.06 82 157 54 67 . 
April 1.15 10.71 T 82 · 86 50 62 

May . 3.10 17.64 om 1 86 52 62 
[ 82 

June 5.48 13.75 1.46 
1

84 157 60 69 

July 6.58 20.59 1.65 .! 85 88 63 73 , 
August 7.61 18.59 2.35 

, 
., 157 90 64 75 , 

September 5.98 13.98 1.28 1 86 91 62 75 ., 
October 2.02 7.36 0.09 ' 85 

I 
89 56 71 

November 1.77 6.12 T ' 86 88 57 74 

December 2.15 15.57 om 84 .157 58 74 

Annual 43.92 67.71' 31.47(: , 84 88 58 70 
'.1 
.,i 

Note: LT ~ local time. 

T = trace amount. · . 
I 
·i 

• 3O-year period of record, 1%1 to 1990. 

b 52-year period of record, 1947 to 1998. 

' 30-year period of record, 1969 to 1998. 

! 
Source. NOM,I998. I , 

I 

I 
I 
· ! 
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Precipitation means and extremes are also preseJed!in Tabl~ 2.3.7-2. Approximately 66-percent 

of the annual precipitation falls during the Six,J,aqnest months, May through October. The 

mean annual precipitation is approximately 44 J~es, but this has varied from as little as 31 

incheyto over 67 inches in the past 30 years. "Q:l! ~ajOrity of rain is in the fann. of short-lived 

convection showers. ., 

Wind Patterns 

The Tampa area lies entirely within the trade wind .belt (Le., below 30 degrees North latitude), 

-resulting in predo~ant winds from the east. ~6~ever, because of the location of the Gull of 

Mexico, moderate to strong late afternoon sea .bJe~ Occur on days with strong land heating 

producing local onshore winds (i.e., wind with J ~~terly component). Annual and seasonal 
I " 

wind roses for the 5-year period from 1987 through.1991 are given in Figures 2.3.7-1 and 2.3.7-2. 
' I '1 

A summary of the average wind speeds for e~~ season ~nd throughout the year, including 

calm conditions, is presented in Table 2.3.7-3. siliJ 1%5;the wind sensors have been located 
I 

6.7 m (22 It) above grade. .1 
.! 

Atmospheric Stability j 

Atmospheric stability is a measure of the atmosphere"s capability to disperse poUutants. During 

the daytime with strong insulation, the atmosph!re;can disperse poUutants very quickly for a 

n~latively short period. This condition is con1id~red very unstable and ge"neraUy occurs 

infrequently during the year. During the nightruJe ~der clear skies and light wind speeds, the 

atmosphere is considered stable with minimal pot~n~ ~o disperse poUutants. Under moderate 

to high wind speeds, poUutants are dispersed at rrloderate rates under neutral conditions, which 
1 ' 

are generally more prevalent throughout the year and can occur any time throughout the day. 

I ' 
The seasonal and annual average occurrences of atmospheriC stability classes from 1987 through 

. I 
1991 are shown in Table 23.7-4. 

~g the summer ~onths, unstable stability ocp1~:lnearly 4O-percent of the time due to strong 

insulation, whereas unstable stability occurs only 11~percent of the time in the winter months. 

Neutral ·stability occurs most frequently during ln~ winter months due to the higher wind 

speed~ and lower temperatures in this season. ·1 Ute occurrence of stable stability is nearly 
. 'J 1 . . 

. . ~ 
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. , I I 
Table 2.3.7-3. Wind Direction and Wind Speed ~ea~ured. at Tampa International Airport " 

Prevalling Wind 
I , 

Season 

Winter 

Spring 

Summer 

Fall 

Annual 

Average 

Wind Speed 

(mph) 

7.9 

8.0 

6.6 

7.6 

7.5 

Calm 

(%) 

5.3 

5.2 

8.2 

52 

6.0 

"5-year period of record, 1987 to 1991. 

Source: NOAA, 1991. 

I i 
II 

Direction (%) 
I , 

Average 

Wind Speed 

(mph) 

8.1 

8.2 

6.4 

Ear t (~04) 
Ea1t (12-2) 

I .' 
EaSt (9.8) 
Ii 

.Eaft-northeast (16.1) 7.8 

Ihlt ~i1.0) 
I ... 

Iii I . 
'i 
" , , 
.1 

·1 

I 
.1 
" 
I 
'I 
., 

'I 
. 1"1 

'I 

:! ., 
'1 

. , 
I. 

., 

7.6 

1 
:1 
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Table 2.3.7-4. Occurrences of Ahnospheric Stabili1ty 

I i International Airport · 

Occurrence (%) of Stability Class . I .. 

Season 

Very Moderately Slightlyi 

Unstable Unstable Unstablf 

Winter 

Spring 

Summer 

Fall 

Annual 

0.0 

0.9 

3.3 

0.6 

1.2 

3.8 

10.8 

17.2 

8.5 

. 10.1 

• S-year period of record, 1987 to 1991. 

Source: NOAA,l991. 

14.2 . 

17·8 

18.5 

16.7 

16.8 I 
I 

I 
.I 
·1 , 
'\ 
1 
! 
: 

, 

, 
:j 

i ., 
.I 
.: , , , ., 

" , . 

I 

I 
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Classes Determined at Tampa 

Slightly Moderately 

Neutral Stable Stable 

37.5 17.5 27.1 

29.0 17.1 24.5 

16.7 17.0 27.4 

26.8 18.7 28.6 

27.5 17.5 26.9 
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uniform throughout the year, with a maximum :lJrre~ce of approximately 47-percent in the 

I fall. i 

Mixing Height Ii 
The mixing height is a parameter used to define \~~I vertical height to which air emissions can 

disperse. In general, the higher the mixing heigh
l
., t.he greater the dispersion. Mixing heights 

~re estimated using upper air data coupled with s+al.:. temperature. 

. I .1 

The seasonal and annual average morning and afternoon mixing heights for Tampa from 1987 

to 1991 determin~ using the Holzworth methJi ~ listed in Table 2.3.7·5. These mixing 

heights were estimated using the upper air data lo~ected in Ruskin with surface meteorology 

measured in Tampa. The highest afternoon mooAg h~pths occur in the spring and the lowest 

morning d~pths occur in mid-winter. 

Severe Storms , 
Thunderstorms are the most frequent of severe stobs, occurring an average of f!:l days per year. 

I 
These storms occur throughout the year, but about 88jpercent occur from May through October. 

I 
I 

In the 8O-km (5O;-mile) coastal strip from above PineU~s County to Tampa Bay, there is less than 

a lO-percent chance that a tropical storm will pass iv~r the Bay area during any given year. For 

storms of hurricane strength [i.e., wind speed~ ~x~eding 117 km/hr (73 mph)], the chance 

decreases to 1 in 16 (i.e., 6.2-percent) with a 1-pera;nt :chance that the winds will be greater than 

200 kmlhr (124 mph) (i.e., wind speeds of a great hncane). . 

Statistics compiled by the Severe Local Stonns (SELS) branch of the National Severe Stonns 

Forecast Center (pautz, 1969) show that 42 tomad~.lwere spotted within the 1 degree latitude 
, ' 

by 1 degree lonPitude square centered just south of. the Tampa area from 1955 to 1967. This total 
~ I " . I 

averages approximately two tornadoes per year] . Jhe tornado recurrence interval for any 

specific point location wjthin the 1-degree square l~ estimated by the methodology of Thorn 

(1%3) to be 740 ye"". Therefore, the mean recufe1ce interval for a tornado striking a point 

within this square is 740 years. The most common torbado month is June. 
I ,I 

., 
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Morning and Afternoon Mixing li~i~h~ Determined at Tampa 
lntema~onal AirpO,rt a I : 

Table 2.3,7-5, 

Season 

Winter 

Spring 

Summer 

Fall 

Annual 

• 5-year period of record, 1987 to 1991. 

Source: NOM, 1991. 

I ; 
Mixing HOig(tt (m) 

I I 
Morning I .I 

I ' ! 
404 

561 

676 

464 

526 

,! 
! 

i 
, I 
i , 

I , 

'I i 
I 
" 

1 

II 
I ' 

: j .1 
I 

" 

" , 
i 

"I 
·1 

" 

,i 
, I 

1 

•• j 

, , 'I 
: 'Ii 
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Afternoon 

1,119 

1,519 

1,490 

1,410 

1,384 

9939570 
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2.3.7.2 Ambient Air Quality 

Ambient Air Quality. Standards 

1 illl 
; ·1 

2-1}Q _ 

; 1 :1 

- II 
.1 . , 

9939570 

The existing applicable national and Florida ambiert '~ir quality standards (AAQS) are presented 
I I 

in Table 2.3.7-6. The AAQS have been promulgated for sulfur dioxide (SOJ, nitrogen dioxide 

(NOJ, particulate matter with an aerodynamic d.i~m~ter of 10 microns (PM,,), cariJon monoxide 

(CO), orone (0), and" lead. Primary national AAQS were promulgated to protect the-public 
II 

health, and secondary national AAQS were promllg",ted to protect the public welfare from any 

known or antidpated adverse effects associated ~i~ the presence of pollutants in the ambient 

air. Areas of the country in violation of AAQS are ld~ignated as nonattairunent areas, and new 

sources to be located: in or near these areas rna~ ~ subject to more stringent air permitting 

requiremen ts. . I 
I 

Polk County is classified as an attainment area fpc. aU oiteria pollutants. Adjacent counties are 

~so classified as .attainment areas for all critlri~ pollutants. There are no designated 

nonattainment areas in Flo~da, However, the~ ~e several maintenance areas near Polk 

County, v.vhich were preViously designated as not~rent. These include Hillsborough and 

Pinel1as counties, classified as a maintenance area for; ozone: a portion of Hillsborough County, 
1 ! 

classified as a maintenance area for lead; and a po~pn of Hillsborough County, classified as a 

maintenance area for PM. 

Preve~tion of significant deterioration (PSD) reVi'et i~ used to determine whether significant air 

quality. deterioration will result from the new or fnc¥tmed source located in attainment areas. 

Under federal PSD review requirements, all maj6r ' ~ew or modified sources of air pollutants 

regulated under the Oean Air Act (CAA) must be kviewed and approved by EPA or an agency 

delegated with PSD review authority. In Floriha:' FDEP has been delegated -PSD review 

authority by EPA. I _ ; 

In promulgating the 1977 CAA Amendments, Congre$s specified that certain increases.above an , , 
air quality baseline concentration level of S02 and, particulate matter (PM) concentrations would 

constitute Significant deterioration. The magni~d~. ~f the allowable increment depends on the 

classification of the area in which a new source :1orlmodification) will be located or have an 

impact. Three classifications were designated pa¥<! on criteria established in the eM 

Ii 
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Table 2.3.7-6. National and State AAQS, Allowable PSD Increments, and Significant Impact Levels 
AAQS (p,glml) PSD Increments 

",glm') 
Pollutant Averaging Ti'me Primary Secondary Florida Class I . Class II 

Particulate Matter~ 
(PM,,) 

Sulfur Dioxide 

Carbon Monoxide 

, Nitrogen Dioxide 

Annual Arithmetic Mean 
24-Hour Maximum 

Annual Arithmetic Mean 
24-Hour Maximum I 

3-Hour Maximum I 

B-Hour Maximum' 
l-Hour Maximum' 

Annual Arithmetic Mean 

Standard Standard 

SO SO 
ISO ISO 

SO NA 
365 NA 
NA 1,31lO 

10,000 10,01lO 
40,1lO0 4O,1lO0 

lllO lllO 

., ____ ...Q~~e~ .. ____ .J.:~our ~mu~. __ ._._'l~ ___ . _____ ~~~. __ ~. 

SO 4 17 
ISO 8 30 

60 2 20 
260 5 91 
1,31lO 25 512 

10,000 NA NA 
40,000 NA NA 

lllO 2.5 25 

I.?L _____ ~A __ . NA 

• 
Significant Impact Levels 
"'lim') • 

I 
5 

1 
5 
25 

51lO 
2,000 

I 

t-iA_ 
-----, ---' read ~ .. - - --:.:.::....-.-, -Calendar -duarte~ --: .... --' 15 .-: - .. : 1.5 '-"'--" 1 5- '·" 

Arithmetic Mean 

--NA-~- NA--""----NA-"---~ 

Note: Particulate mailer (PMuv ." particulate matter with aerodynamic diameter less than or equal to 10 micrometers. 
NA - Not applicable, Le., no standard exists . 

• Short-term maximum concentrations are not to be exceeded more than once per year. 
b Maximum concentrations are nollo be exceeded . 
• On July 18, 1997, EPA promulgated revised AAQS for particuJate matter and ozone. Por particulate matter, PM1.5 standards were introduced with a 24-hour 
standard of 65 glm' (3-year average of 98'" percentile) and an annual standard of 15 glm' (3-year average at community monitors). These standards have been 
stayed by a court case against EPA; implementation of these standards appears to be years away. 
d 0.08 paris per million (ppm); achieved when 3-year average of 99th percentile is.0.08 ppm or less. These have be~n stayed by a court case against EPA. EPA is 
appealing. The 1-hour standard of 0.12 ppm is still applicable. mEr has not yet adopted the new standards. 

Sources: Federal Register. Vol. 43, No. 118, June 19, 1978.; 40 CFR50; 40 CPR 52.21.; Chapter 62-204, PAC. 
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Amendments. Initially, Congress prOmUlgate4 ' ~rl~s ·as either Class I (internationa! ' parks, 

national wilderness areas, and memorial parks ' larg~t than 2,024 ha (5,000 acres), and national , , 
. . I I 

parks larger than 2,428 ha (6,OCXJ acres)] or as Class;J;I (all areas not designated as Class J). No 
( ( . . 

Class ill areas, which would be allowed gr~p.~er · 1 deterioration than Class n areas, were 

designated. EPA then promulgated as regulationJ th~e requirements for classifications and area 
.( , 

designations. .! 
The .EPA class designations and aUowable psDI i~crernents are presented in Table 2.3.7-6. 

Florida has adopted the EPA allowable incremen~ ~fcii PM. SO:z, and NOl . The a~a surrounding 

the Project is classified as a PSD Oass n area. The! Jl~arest PSD Class I area to the Project is the 
I , 

Chassahowitzka National Wilderness Area located ~pproximately 102 km from the Site. 
: I 

. . 1 '1 '. . I -. . 
The tenn "baseline concentration" evolves from fedenil and state PSD regulations and refers to a 

I I 
concentration level corresponding to a specified ba'~line 'date and certain additional baseline 

sources. By definition, in the PSD regu1atio.~ I'as , amended August 7, 1980, baseline , 
concentration means the ambient concentration level ~that exists in the baseline area at the time , , 
of the applicable baseline date. A baseline con~ntJtion is determined for each poUUtarlt for 
'. ( : 

which a baseline date is established and includes: I I . , 
1. 

'2. 

The actual' emissions representativk df facilities in existence on the applicable 

baseline date; and ' !., :J 
The aUowable emissions of ~aJo I stationary fadlities that commenced 

I . . 
construction before January 6, 1~, (or 502 and PM (TSP) ,concentrations, or 

February 8, 1988, for N02 concentdtid.ns, but that were not in operation by the 
! 'j 
, I I , applicable baseline date. 

, The foUowing emissions are not included in the bJe*e concentration and therefore affect PSD 

increment consumption: " \ ::1 
1. Actual emissions from any maj01 s I tionary facility on which construction 

commenced after January 6, 1975, ~of SP2 and PM (TSP) concentrations, and after 
• • 

February 8, 1988, for 501 concentrationS; and 
I ,~ 

Actual emission increases and decre'a.st-> at any stationary' facility, occurring after 

the baseline date. , I ,': ' 
. I ~ . . 
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. .I 

In reference to -the b.aseline concentration, th t,nT! . "baseline date" actually includes three 

different dates: ., 

1. the major facility baseline date; Whi~h. ls January 6,1975, in the cases of S02 and 

PM (TSP), and February 8, 1988,.inltiir case of SO,. .. 

2. The minor facility baseline date, Which is ,the earliest date after the trigger date on 

which a major stationary facility oJ ~ajor modification subject to PSD regulations 

submits a complete PSD apPlicatiok .: . 
. I i 

3. The trigger date, which is August 7, 1977, for 502 and PM (TSP), and February 8, 

19.88, for S02_ . 1 ! . .. I ... I I . 
The minor source baseline date for SOl and PM (as lotal Suspended Particulates (TSP» has been 

. . I i 
set as December 27, 1977, for the entire State of Florida (Rule 62-204.360(1) and (2), F.A.C}. The 

. I ' 
minor source baseline for S02 has been set as Match 28, 1988 (Rule 62-204,360(3), FAq. It . I ! . 
should be noted that references to PM (TSP) 'are' alsoiappllcable to PM11r 

I . 
To ad.dress compliatice with AAQS and PSD Class II increments, a source impact analysis must 

be perfonned for the criteria pollutants. This an~yJis "may be limited to the new source alo~e if 
", "! 

the new source's impacts are less than the EllA Significant impact levels presented in 

Table 2.3.7-6. If the new source's impacts are predicted to be less than Significant, then they are 

assumed not to have a Significant adverse affect! ~J air quality and additional modeling is not 

required. However, if the source's impacts aJ ~redicted to be greater than 'the significant 

impact levels, additional modeling with other shuices is required to demonstrate compliance 

with ambient standards. 'I : 
i 

Based on the Osprey Energy Center pro~· emissions and maximum predicted 

concentration"5, the Project's impacts are less ~ah ,the Significant impact levels. Therefore, the 

Project will comply with AAQS and PSD incrknients (see Section 5.6 for a more detailed 
. I I 

discussion). " "r " 

, 
I , 
I 
I 

' "j 
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Ambient Air Quality Data :1 

FDEP operates a statewide ambient air-monfiOrink network induding several monitoring 
I i 

stations located in Polk County. The network in Polk County consists of monitoring stations that 

measure SO:~, PMulo. and ozone (O;J concentration!. '~bient S02 and PM1D concentrations are 

measured at two mOnitoring stations located in ~JnJny, approximately 25 km (16 miles) to the 

soufuwest of the Site. Ambient 0 3 concentral;i~A; ~re measured at two monitoring stations 

loCated in Lakeland, approximately 15 km (9 m~IJ) ~om the Site. The locations of the stations 

are shown in Figure 2.3.7-3. . I .; 
I 'I 

A summary of data collected at these mOnitoring-stations from 1996 through 1999 is presented in , , i 

I 
These data collected show that the measured concenirations are below applicable standards. It 

, , ,[ ,,' 
shol,lld be noted that elevated ozone concentra~or)s were measured throughout the state, 

including this region, in the spring and summer bf 1998. These elevated concentrations have 

been attributed to wild fires in Mexico and :Flbriha coupled with adverse meteorological 
I I . 

conditions (drought conditions, winds). The FDEP has documented the suspected causes for 

these elevated concentrations and has submitted J ·~uest to the United States Environmental 

Protection Agency (EPA) to ignore the days of el~vlt~ ozone concentrations in determining an 
. ' I I 

area's compliance with AAQS. At present,. EPi\- has recognized that these .elevated 

concentrations were due to anomalous events andl has allowed certain days to be excluded for 

compliance determinations. However, EPA is w1~~g to make a final detennination on the 
, I I 

remaining days until more data have been collected ~ 1999 and analyzed. 

Ambient data for NO. CO, and lead (Pb) hav~ 1.1 measured by FDEP in the Tampa and 

Orlando metropolitan areas at the mOnitoring ·.sJtiJ~ nearest the Site. A summary of data 

collected at these monitoring stations from 19% luJough 1999 is presented in Table 2.3.7-8. 

These·-data show that the measl:lred concentratio~J ~~ below applicable ·standards. Since these 

pollutants are usually associated with an urban environment, the concentrations of these 
, I 

pollutants at the Site are expected to be lower ~n ~e measurements in Tampa and Orlando, 

thus, well below applicable standards. :1 

I ,I 
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Table 2.3.7.7. Summary of MaxImum Sulfur DiO>:Jdf, PM, .. and <>rollt ConcentrlOof\l Musum In Polk County from 1996 to 1999 

MUfUf'I!ment ~riod 
NumM.of 

Coonty Site Num~r .nd !..oGIUon Yur Mon'hs C)bso,rvallon Musured Concentration U.Wm') (_> 

S .. lfu. Dloxlde 3oH"".A" ... !" 

""" 

PM,. 

12-105-0010 Mulbeny,¥dtl'lOlI .nd Pine.:relt Rd. 

~10-FU2 

12-105-2006 Mulberry, NW 4111 arde, Mulbeny H.S. 

""""'-'" 

Florid. MQS 

1999 Jl n·Jun 
1998 )an·J:::li!c 
1m Jl n·Dec 
1996 Jan-Otc 

"" '''' "" "" 

J. n·Jun 
J. n·OK 
Jan-Otc 
Jl n·Otc 

Florida "''''QS 

.,,, 
8,710 

."" BplO 

.,,, 
"" .. " 
'-" 

NA 1300 "tim' 
'" ,., 
'" ". "" '"' ". ". '" '" 
'" '" 
'" '" ". ,~ 

'''' ,~ 

14.M"". Avtrl!o" 
NA NA 

1" 1 " 2nd" •• 
" ~lk_ l2-j~lC? Mulberry,Andel$On ~nd PinK"''' ltd. " 1999 lin-Jun . 23 . , 4Z , . 
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r able 2.).7.8. , SummaryofMaxlmum Nitrogen DloKldf, Carbon Monoxide,lnd lead Mfilllll/ltd In the Region Nu. Polk County from 1996 to 1m (P.~ I of 2) 

MUIUf'emont Period 
Numberof 

County. Silt Number and Location Yu r Mont!u 0bt<!"'11I01I M,uured Concentration "'&1m') (al 

Nitrogen Dloxldt 

florid. AAQS 

HUbborollsil 11-057-0061 Tampa. E.G. ,Slnunon.s County Parlr. "" Jan:]un 

"" Jan.Dec 
18O(1.()81-G03 "., Jan.Dec 

"" Jan·Dec 

12-057-0061 Tampa. ~121 Gandy Blvd "" Jan-Jull " .. Jan.n...: 
4~1 ,'" 'an-Dec ,'" 'In-lAe 

Orangt IZ-09S-2002 Wlnler PIn;. Morris Blvd. "" Jan-Iun "., Jan-Dec 
4900-00l-GOI ,'" Jan·Dec ,'" Jan-Ott 

CarbOn MOMxidt - - , 

-.-.----~, 

'J!i0iid~ 
_" ___ ._ •. __ : _" __ ••. :' ....... .c. __ ", ; .. 

Hillsboro ... gh 12-(157 -OO6J . rampa. Z20 ~ditonAvf. ,'" Jan-Jun , ... Jan·Dce .,...."'" ,'" J .... Dee , ... 'an-Doc 

12-057-103:1 Tlmf)', Co.ul Guard Stltlon. ,'" Jln·}ulI , ... '.n·Dec . "'""'""" ,'" Jan·Dee , ... Jl n.Dec 

12-0:57.1070 Tamp .. 4i'02 Central Ave. ,'" Jln-}UII , .... Jan.Dec ."""""", ,'" JIn-DeC , ... J. n·Dec 

1~7-400f PI.nt CIy, One Rllde. Place "" Jl n-]ulI 

(J60.045-C01 Tampa, TolItIJNI 51"'!., B ... 'f.IIlolt Dale Mambr ,'" Jl n.Ott 

"" Jl n.Otc 

4:J.6()..()63.GOI T.m~, Northdale, 4013 RIgg ROiIId ,'" Jan.Otc ,'" jan.Ott 

Or8 n~ 12-095-1005 Orlando. No.1 Orange Ave. "" Jl n-Jun , ... Jan-Otc ,"""""", ,'" Jln,Ott 

"" Jan-Ott 

,.." 
NA .,,' 
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.".. 
',oJ< ,.., 
.,." 

Ann .... l 
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Ave .... t 
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" " 
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" " " 
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Table 2.3.7-8. Summary of Maximum Nitrogen Dioxiile, Carbon Monoxide, and Lead Measured in the Region Near Polk County from 1996 to 1m (Page Z of 2) 

County Site Number and Location 

12-095-2002 Win ter Park, Morris Blvd. 

4900-002-COI 

Ll!'ad 

Hillsborough 12-057-1066 Tam.,., 1700 North 66th St. 

.J60.066.GQ2 

12-057-1073 Tampa, 6811 East 14th Ave. 

Measurement Period 
Number of 

Year MontJu Observation 

1999 Jan-Jun 
1998 Jan-Dec 
1997 Jan-Dec 
1996 Jan-Dec 

fl orida AAQS 

1999 Jan-Jun 
1998 Jan-Dec 
1997 Jan-Dec 
1996 Jan-Dec 

"'" 8.591 
8,477 
',463 

JO 

" 60 
60 

1999 Jln-Jun 29 

" '5 
3 , 

Measured Concentntion (ltg/ml) ~I) 

' .0 ,. 
. 3 , 

3.' ". • • 
3.' 
3.' 

• • 
Quarterly AveraRI: (ug/m') 

1.5 uslm' NA NA 
lsi 2nd l rd 

0.42 0.41 NA 
0.51 0.41 0.37 
0.' 0.' 0.' 
0.7 0.7 0.3 

0.27 0.17 NA 

• 
"m7W"'QMONI .• I~ 

"" .. 

'. 0.23 '. '" - -.!, ", 1998 . Jan-Dec- 57_-, _ _ ~; _ ___ -, 0.13 0:12'· --'_ .. 0_'.·_= 
4J6O.C7-3...G01 1997- Nov'eec----.--. 

- " - _ .• • - -'o. , - _ .' 12-057. io'74T~~P;,-3ioo N~~ih 66thst-'- "--' 

1800·(1)'.G03 Ruskin, Ruskin Fire Station 

19oo..103-G02 Tampa, Navajo Ave. and 27thSt. 

4360-061-C02 Tampa, Orient Park. 1914 62nd 51. 

4360-071-C02 Tampa, 1905 North 66th Sl (b) 

Onnge 3240-007-GOI Orlando, 2401 W. 33rd St., Sheriff's Office 

49QO.OO2.-GOI Winter Park. Lab Isle &tat~ 

No~: NA- nOlappliaoble; MQS- Imbienlll r quaUty s lllnd~rd. 

(a) For carbon monoxide, concentrations reported In parts per million (ppm). 
(b) Located near. I teel plant which shutdown In 1997. 

1999 
199' 

1997 
19% 

1997 
19% 

1997 
19% 

1997 
19% 

19% 

19% 

-- _. __ . __ . __ ._- .. 
Jan-Jun :za 
J~n-Dec " 
Jan-Dec JO 
Jan-Dec J1 

Jan-Dec " Jan-Dec 60 

Jan-Dec " Jan-Dec 58 

Jan-Jun 20 
Jan-Dec 58 

Jan-Dec " 
Jan-OK " 

- 0:1 NA NK 
. _._--.. _---_. - . __ . . . -.. '-' __ ._,,"-_' . 

0.03 0.08 NA · 
0.08 0.07 '0.04 'i" -'" 0.0 0.0 0.0 " 
0.0 0.0 0.0 

0.1 0.0 0.0 
0.0 0.0 0.0 

0.5 0 .. 0.' 
0.5 0.' 0.' 

3.1 1.3 0.0 

" 15 1.0 

0.0 0.0 0.0 

M 0.0 0.0 



• • • 
III 

. locotlons of Air Monitoring Stotlo~s 

Colpine Construction Finance Company, LP. 
Osprey Energy Center 7-3 



• 

• 

• 

'I ~ l " , :1, i' 
2-13~ i 9939570 

. . : . . ~ ' 1"1 
' A PSD preconstruction", ambient air monitoring:anatysis is typically developed as part of the 

licensing plan to satisfy PSD requiremen ts. ':~~~se the estimated increase in potential 

emissions due to the Project exceed the Si~ifidnt emission rates for several regulated 

pollutants, including 5021 NO", PM10l and CO, an a'mJ ient air monitoring analysis is required for 

'I' these pollutants. However, an exemption frQ~ ~o~tOring is available under FDEP rules 

{Section 62-212.4OO(3)(~) J for impacts that are p~eruct~ to be less than the de minimis ambient 
, i 

impacts. ': :! 
'I 

Based on the Osprey Energy Center proposed emiss~ons and the existing ambient monitoring 

data, Calpine is pro~sing that preconstruction ~O~;~ring not be required, because the Project's 

impacts and/or emissions are Prec:licted to be bel~ th¢ de minimis monitoring levels. 

Existing Air Pollutant Sources 
, i , , 

, ' .I 
There are several major sources in Polk County includin"g the Auburndale Power Project (which 

1 ! 
is a PSD increment-consurning source, located. adjact!nt to the east boundary of the site). This 

fadlity is a cogeneration plant consisting of a co'm~iri~d cycle combustion turbine cogeneration 
, ' I ! 

system rated at a nominal 150 total megawatts (MW) output. The combined cycle system 

consists of one combustion turbine (CT) with" ia 1 n~minal elect:Qcal generating capability of 
, , 

l04-MW, one unfired heat recovery steam geneiator~ (HRSG), and one 52-MW steam turbine· 

generator. Other major sources located near ~e ~rject Site include the Gty of Lakeland's 

Mclntosh and Larsen Power Plants. I 
I 

'" , 
2.3.7.3 Measurement Programs i , 
Since the proposed Osprey Energy Center is exerppt by FDEP from ambient air quality 

monitoring, all information (Le., meteorology and 1an!!qUality data) were compiled from offsite 

mOnitoring stations m~tai.ned and operated. by clrle~ting governmental agendes. Ambient 

I' air quality data were obtained from FDEP which o~rates ambient air mOnitoring stations in 

, Polk County. No Significant changes in these PiO~,11 s are anticipated after the Project goes 

into commercial operation. , 

:1 
" 

I 
, I 

Golder Associates 

;; Ii 
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2..3.8.1 B~ckground : I 
The proposed Osprey Energy Center is located in a qon-productive citrus grove. The property 

is bordered by the Aubwndale Power Plant and IT~pa Electric Company's Recker electrical 

substation to the east, the Auburndale MemOricil1arr (cemetery) to the west, Recker Highway 

to the south and Derby Avenue to the north. There: are numerous commercial and industrial 

lacilities located in the area 01 the Osprey ~+~ Center. A baseline noise survey was 

performed to determine the ambient noise levels in :~e area of the proposed plant prior to its . , , , 
construction and operation. l i , 

2.3.8.2 Noise Measurement Procedures 

A comprehensive ambient noise-monitoring p i"Ograin was performed to assess the existing 

ambient noise levels in the proposed Ospr~y F.n~rg)r ~enter Project area. The "field effort to 

collect the baseline noise level data was initiated .oh October II, 1999 at four different locations. . . I ., . , 
The four monitoring locations were chosen to deline~t~ the noise levels at the Osprey Energy 

Center property boundaries. Additionally, a 24.-hbut continuous noise measurement at. Site 1 

was initiated on November 22, 1999 to assess the tbll!~ral variations in noise levels during the 

measurement period. Site 1 was located at the not"",est property com er, Site 2 at the western 

property)ine approximately 500 feet north of RedCerJ lighway, Site 3 at the southeast property 

comer, and Site 4 at the eastern property line apprJxi~atelY 600 feet north of Recker Highway. 

'1' 
The sound pressure levels (SPLs) and octave. ~d ·data were collected at the locations 

(Figure 2.3.8-1) using measurement techniques kif forth by American National Standard 

institute (ANSI) S12.9-1993lPart 3. Table 2.3'41 :!provides, in tabular lonmat, the noise­

monitoring sites refe renced to the proposed location of the proposed project. 
I j 

I . .' 
The noise monitoring equipment used during the stuqy induded: 

. 1. Continuous Noise Monitoring Eq~JmJnt 
a. larson Davis Model 824 p.+~ion integrating Sound Level Meter with 

Real Time Frequency Analyze~ .I 
b. larson Davis Model PRM1M\croPhone Preamplifier 

c. Larson Davis Model 2560 Prep<;llarized 1/2" Condenser Microphone 

' I ! 
Golder ASSrrS 
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' lll ' 
d. Windscreen,. tJ:ipod, and variou~ cables 

2. Sound ~vel Meter Calibration U~tl _! 

a. Larson Davis Model C~~ Sound Level Calibrator, 941114 dB at 

1,000 Hz. 

The Larson Davis sound level meter complies with To/pe I-Precision requirements set forth by .. 
: ANSI 51.4-1983 for sound level meters. " 

.I , 
, [ 

The equipment used to monitor the baseline noise le;vFls operated in the slow response mode to 

obtain accurate, integrated, A-weighted sound PJsu,re levels. A windscreen was used because 

all measurements were taken outdoors. The mi!ro~h~ne was positioned so that a random 

inddence .response, as specified by the ANSI, w·~ LJueVed. The sound level meter and octave r · band analyzer were calibrated immediately prior fp and just after the sampling period to 
I , 

provided a 'quality control check of the sound "level meter's operation during monitoring. 
, I ! 

Integrated sound pressure"level (SPL) data consisting of the following noise parameters were 

collected at each location: 
, i 

4, The sound pressure level averaged ov~r the measurement period; this parameter 

is the continuous steady so!ffid pJss4re level that would have the same total 

acoustic energy as the real fl~ctuatin:~ ~Oise over the same time period; 
I ! 

Max The maximum sound pressure level f09 the sampling period, and; 
I '[ Min The minimum sound pressure level for the sampling period. 

, I 
" 

. • ! : 

. Monitoring was conducted using the soWld leve~ ~et~r ·moWlted on a tripod at a height of 12 m 

. (4 .ft) above grade. Local meteorological ~n~~ons (wind speed, wind direction and 

temperature) were measured during the mOnitorink pbriods. Detailed field notes were recorded 

by the operator during monitoring and induding Jajdr noise sources in the area. 

, I ' j 
, 'i 

Ambient SPLs were measured at each of the ~~oL.r :lsites, for a minimum of 30 consecutive 

minutes. · The ~ (equivalent sound pressure lev~l kvt raged for the sampling period) as ~ell as 

the maximum and minimum SPLs during. eacr DJi0nitoring episode were recorded. The 

minimum,· maximum, and ~ SPLs for each site "';~re ~culate.d. 

Golder Assort;s 
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The SPL averages were calculated using the following formula: 
" , I 

where: 

N= 

• I:t 10"""'" 
AverageSPL= 10 L6g 1:"i.' --:.,--­

' I N 

number of observations. 

9939570 

sr I., = individual sound pressure lev~1 ii di ta set. 

Also included in Table 2.3.8-1 is the wind speed, winq direction, and microphone orientation, as 

well as comments on events and observations oc4g during the mOnitoring program. The 

SPL data were analyzed and reported in A.weiJ,tell decibels (dBA), The highe': the decibel , 
values, the louder the sound. 

j 
2.3.8.3 Noise Survey Results ": -.J 

, , . 
The ambient noise levels, measured as an equivalJnt 'w und pressure level ~), for each of the 

I I ' 
monito~g sites range from 52.4 dBA at Site ~. tp §2.6 dBA at Site 3. The minimum values 

represent the baseline ambient noise levels in the al-ea:. The maximum Leq noise levels measured 

at the ~ites di.uing the ~ober, 1999 mOnitOrini 'lve~t ranged from 60.3 dBA a t Site 2 to 73.3 

dBA at Site 3, indicating other external and interlt~ent noise sources, such as insects, traffic, 

aircraft and · railroads influencing the meas~le4ts. ~deed, during the 24-hour noise 
, ' 

measurement period, the minimum and maximum 4.i values ranged from 47.5 dBA to 81.4 dBA, 

r~pectively. The average l....q.measured for the U lio!l~rs at Site 1 was 60.5 dBA. which is within 1 , , I I 
dBA of the values measured a month earlier at the .same location. 

~ , . , 
~: ,. , 

, , 

, 
I : : I 

, 

; , 

:, ' 
Golder As~ociates 
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T.b~ 2.3.8-1. lluellne Amblont Sound PMso"", '-"vol o..ta lor the Otpny Ent'l1 Cente, 

~, "'" Mkrophone 
Site D ... TI~ ' .... '''''"., Orkntltlon 

"'" .. <oW ." '" ,~ 

1(V11$ 1515 ., 
'" .. 

"'" .. 1610 ., .. .. 
"""" ,., » Vir. '" 
"""" ·24 hour " VI •. ,~ 

Sourtt: Gold., Anoda l ... !n~ 2000. 

,' . 

-- ,; ..... _-_ .. __ ._ - - _. 

• 
Sound i'rflfu ... Ley.1I ,ciBA) 
Min Mu ..., 

51.0 70.8 ~. 

46.7 "., '" 
51.6 7).3 .. , 
~, m on 

"" 81.4 "., 

Commen .. 

Auburndale~, Plant notopml!n&. h!&h·pltthe<l whine 111600 Hz 

Auburndale Power Plont notop., "Hna: InHct noIfu 

Auburndale row •• I'I.In l nOl opt .. Un" >)O(I .. ln 3 mlnut .. boIh waY' 
on Recker Hl&hwIY (1I.1I1e nolle domlnlln) . . 

Auburndale Pow., Pto nt not opt,adna;: mockJntbird ''''tlns 

Aurbumdot. Pow •• PIant optra'lns; 1 .. ln @ 2 p,m.: vltlou. 
IItcr~ft lOS In urly momlns 

'- - - .. ,---_ .. _-_ .. - . ... ... .... , - ... "..:.. "::---' -=-- .... 
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3.0 THE PLANT AND DIRECTLY ASSOCIATED FACILITIES 

!j 

3.1 BACKGROUND 

9939570 

This chapter provides a description of the Osprey Enemy Center, including the (;)VeraU Site ,. 
. layout, key componen~ of th~ facility and their opefcttion, and proposed controls for air 

emissio~ and water discharges. Fuel specifications a~ provided for pipeline natural gas. 

Estimates of the expected character, quality, and quantity of discharges and emissions from the 

facility are provided, based on the current available engiI'l:eenng and design information . 

. ' 

Location of the new fadlity at th~ Auburndale Site t~d sele~on of the combined-cyde 

technology will maximize the beneficial use of the Site }vhile minimizing environmental, land 

use, and cost impacts. The Project, will tie into a numbe~' of. existing facilities, including potable 

watex:, reclaim~d water and wastewater pipelines, a paved road, and Tampa Electric Company's 

. Rec.I<er ~ubs~tio'n, which has 230-kV transmission lines·adjac;ent to: "the Site. 

, 
The Osprey ~nergy Center- ~ll consist of a 527-MW coI?pined-cycle power plant and directly 

associated · facilities. The Project will include two 170-MW W~stinghouse "'F" Oass combustion 
, 

turbines (CIs) and associated triple p~ssure heat recovery steam generators (HRSGs). 'I)le CIs . ;. 
will be equipped with dry low-nitrogen oxides (DLN) ~mbustors to reduce nitrogen oxides 

(NOJ emissions from the crs. The HRSGs will be equip'ped with Selective-Catalytic Reduction 

(SCR) systems to reduce furtl.ler NO" emissIons. The cr .units ~ll have a combined generating 

capacity of 340-MW. (net), when operating under aver~ge ambient conditions (74°F), excluding 

power augm~ntation. The HRSGs will supply steam to a :steam:turbine electric generator, which 

will - have a nominal generating capacity of 200-MW; under average ambient conditions, , 
excluding duct-firing. The facility will have a total geherating capacity of 527-MW (average , 
ambient). ·The facility will be fired exclusively with na~ra1 gas and will only be operated in a 

combined-<ycle mode. 

.' 
The facility will use what is commonly referred to as a:'''2 by·}" combined-cycIe configuration 

, ' 

.(FigUre 3.1.0-1). A schematic of the facility is shown in ~tgure 3.1.0-2. The facility will tise duct 

burners, located in the HRSGs; to increase the steam sup,ply for the steam cycle and .the power 
" ., 

output , of the unit. By utilizing both ~e~ ~nergy produced by . the CIs 

II 
Golder AssociateS! 
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and the,exhaust heat from ~e CTs, the combined-cycl~ fadl,ity will be more efficient than either 

simple cycle CTs'or existing steam cycle power plants. 

Plant output will vary in response to changes in ambient te~peratures. The plant's output also 

will depend or whether the facility is duct-firing or power ~ugmenting (injecting steam into the 

Cl). 

"The DLN combustor designed for the "F" CTs consists of premixed fuel wnes plus a standard 

diffusion flame pilot burner for fl.ame~tability. Low ,NOx levels are achieved by introducing fuel ' 

pnmari~y . to the premix zones and reducing the amount of fuel being combusted. from the pilot 

noz~e, Power augmentation, in which steam is injected ,into the CTi will be used to boost 

electrical output. Steam injection for power augmentation is different than using steam 

injection in the combustion zone for NO~ control. In addition to power augmentation, the 

hubine inlet wiU be equipped with an evaporative cooling system to reduce the inlet air 

temperature. This cooling of inlet air also increases the power"and output of the Cfs. 

,Other on·site facilities to be 'constructed as part of the Osprey Energy Center include the power 

block building containing the Cfs.and the steam turbine, a ~ater treatment and storage system, 

and administration, storage, and warehouse/service ar~as. 'Both the CIs and the steam. turbine 

will be enclosed . 

. The Osprey Energy Cente~ will be connected to Florida's el~ctric power grid by interconnection 

with the existing Tampa Electric C?mpany's Recker Substation, which is located immed.iat~ly to 

the east of the southern portion of the Project Site. Tampa Electric Company will modify the 

substation to accommodate th~ plant, at Calpine's expense. The substation will b~ owned and 

operated by Tampa Electric Company. The main electrical one line is shown in Figure 3.1.0--3. 

Natural gas will be transported to the Site via pipeline." The off·site pipeline will be designed, 

pennitted, constructed, owned and operated by "GuUstream Natural Gas Transmission System," . , 
a joint venture between American Natural Resources (ANR) and Coastal Corporation . . The on· 

• site facilities will include a gas metering/regulating statio~ and short fuel supply line to the 

power block. 

Golder Associates 
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. I 
Primary water uses for the Osprey Energy Center will b~ : for condenser cooling. evaporative 

: coo~g and process wat~r. Process wate'r ' ~d make-u~ waier will be obtained from an existing 

municipal ~a~tew~ter treatment plant (Le., highly disJuected reclaimed water) .ilid new on-site 
. I . . . . 

wells. The' Project will make u'se of all of the reclaimed iwa~er that is available from Auburndale',s 

Allred Wastewater Treatment Plant, which is locatedol Re<;ker Highway southeast of the Site. 

Air emiSSions controls will consist of state--o£-the-art DUN Combustors in -the Cfs and-SCR in the 
I 

HRSG to further ' control NO~. This design maximizes the ' control of air emissions while 
I, 

minimizing economic, environmental, and energy imtaqs ~ rsee Section 3.4 for a description of 

the control technology and the analysis of Best Availabie Cohtrol Technology (BACT)]. 
. . I .' 

' . I , 
Non-contact stormwater runoff will be collected and rdut~dJ to two stormwater detention ponds 

which will be . designed to meet Southwest Florida ~at~t Management District (SWFWMo) 
I ' • 

requirements (see Section 3.8 and Appendix 10.11.1). The facility has been designed to eliminate 
. . . . I . . 

direct discharges to surface waters. Wastewaters, I including process water, pretreatment 

backwash, . sanitary treatment system wastewater; plant and equipment drains, and 
I .' . 

neutralization unit effluent, will be treated as appropri.ate .~d discharged to the existing City of 
; , . 

Auburndale municipal wastewater treatment system. j TI).e · Osprey Energy Center will also tie 
. I : 

into the municipal water supply system for potabie and fi~ protection needs~ 
.' I 

3.2 SITE LAYOut • , j · " 
'The Osprey Energy Center will" be located on a t9.5-acr~ "Site (see Figure 3.2.0-1). · . 

The power 

.,lock (Cfs, HRSGs, steam tu,rbine and associated fac!ilitiE:s) will be located o.n approximately 

7-acres o(the southern portion· of the Site (see Fig~e :3.~0-2). -' This area ~as alre~dy been 

affected by the prior use of the Site as a citrus grOve. 

are: 

Power Block and Buildings . 
Transformer Area ' 
Site Runoff Detention Ponds ' 
Buffer 
MiScellaneous (e.g., new site roads) 
Total Land Area Requirement: 

The facilities and their approximate areas I !., . 

! . 

: 7-acres 
i ~acres 
~acres 

i 4-acres 

I' :It=~:: 
Off-site Construction Laydown and Parking ·1 to-acres 

I: : 
Golder Associates i 
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I 
The buffer area. will be used for construcrOli .~ydown and parking initially and then will be 

used as a buffer when the facility is operational.! A parcel of land near the Site will be leased for 

additional off-site construction laydown ahd p~rking, as required. A profile of the facilities is 
I . ' , ' 

~how~ in ~igure 3.2.0-3, with preliminaryl d.i~~nsions presented in Table 3.2.0-1. The profile 

shows the stacks associated with HRSGs. I 

! 
The site · layout" was developed in a manner ,that integrates the Project components with the 

adjacent infrastructure, including Tampa I Elec~ic ' Company's Recker Substation and 23O-kV 

transmission lines, the natu~al gas l~teral 40m ~ulfstream, and other utility pipelines. The site 
I ' 

. layout was influenced by planned access to: Decoy Avenue and adjacent land use considerations. 
, 

A landscape plan (Appendix 10.12) has l)een :developed to establish visual and open space 
! ' " 

buffers bet'Y{een the Project and Derby Roa~, Rec:ker Highway, and the cemetery. 

I 
Site non-contact stormwater runoff will Je cortected in two on-site detention ponds. Non-

I 
cont~ct stormwater from the two deten10n ponds will be released off-site to right-of-way 

drain~ge swales (Figure 3.2.0-4). The souther:n swale eventually flows to a natural system, 

which discharges into Lake Lena Run. Thie northern swale _flows directly into Lake Lena R).In. 
, 

Sto~water discharge from the Site will lie infrequent (Le., only during storm events greater 
.' . ! . 
than the lO:year, 24-hour storm) and post ~evelopment runoff will not exceed predevelopment 

~unoff. No other point source water discharges will be located at the Site. 

3,3 FUEL 

" . . The fuel used by the as will be natur,l ga~, delivered to the plant by pipeline. Typical 

properties of.pipeline-grade natural gas ,are · ~hown in Table 3.3.0-1. The heat content is 

. approximately 21,000 British thermal units '!per pound (Btu/lb) [low heating value (LHY)} with a 

typical ~ulfur cO.ntent of 0.2 grains per 100 s~tandard cubic feet (gr/100 scf) of gas. 

The fuel usage and concomitant generatiAg ca~acity of a combined-cycle plant is affected by 

ambient temperature, With increased tem+r~,,+,e resulting in less electric production. Greater 

I 

• I , 

Got er Associates 
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• Table 3.2.0-1. Dirriensions of Major 

Inlet Air Filter 
HRSGStack 
HRSG 
Service/Fire Water Tank 
Demineralizer Tank· 
Service Buildi,ng 
Warehouse 
Machine Shop 
Water Treatment Building 
Circulating Water Pump Area 

~, • Above ground surface , 
Diameter 

Source: Ca1pin~ Corporation, 2000 . 

• 

" . , ~" , 
, ;'~ , 
3-10 

I 

the"Osprey Energy Center 

86 44 
135 19" 
88 90 
40 40' 
32 ' 3S b 

! 
32 . 160 

. 15 30 . 

Golder A:ssociat,es 
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N/A 
N/A 
24 

N/A 
N/A 

80 

20 
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I 
Table 3.3.0·1. Natural Gas Specifications for Turbine Performance and Typical Values 

! 
Compound 

Methane (CR.) 

Ethane (C,H,) 

Propane (C,H,) 

Butane (C4H IO) . 

Pentane (<=SHu) 

Hexane (C.H,J 

. Carbon dioxide. (COJ 

Nitr~gen (N~ ' 
Total Sulfur (S) 

Water Vapor (H20) 

I 98.0 

I 0.6 

i 
I 

i 
I 1.4 

I 02 ' 

i 
HHV ~ 23,299 Btu/lb ~ 1,021 Btu/sci (6O"F @ 14.~ psi) 
LHV ~ 20,981 Btu/lb ~ 920 Btu/sci (60'F@ 14.7 ~Si) 

. ' H,5 only 
. b Typical maximum for total sulfur 

i 
I 

! , 
: I 

Golder :Associates , 
i 

. I 

Typical 
Percent by Volume 

95.873 

2.579 

0.161 

0.017 

0.007 

0.027 

0.883 

0.453 

2 grflOO sct b . 

0.6Ib!MMscf 
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overall fuel consumption and ,power 'output will occur at lower ambient temperatures. The 

design. temperature range is a maximum of 9~oF and a minimum of 32°F, with an annual 

average of 74DF. For deterrnin.i.ng conservative estimates of annual fuel consumption and . , , 
average ~r emissions, an inlet temperature of 5~F and 6O-percent relative humidity has been 

assumed. 

Each combustion turbine will be provided with a:n inlet air cooling system that uses a "fogging" 
, 

technique. -The cooling system will use atomizeq water to create a fog in an evaporative system , 
to achieve adiabatic cooling. The water vapor; is produced by injection grids placed in the 

turbine Wet d:uct and water nozzles distribute the water vapor over the inlet area of the turbine 

duct. The evaporative cooler extracts the latent :heat.from the gas stream by mixing the water ., 
with the air. The result is a cooter, more dense (higher mass flow), and more moisture~ladel1: <tir 

stream tha~ increases both combustion turbine' :generation (CfG) and combined-cycIe power 

output. The use of this type of fogging syste:m . does not produce blowdown wastewater, , 
spmetimes associated with other evaporative coo~ng systems . 

The amount of inlet air temperature reductio~ is highly dependent upon the ambient air 

conditions. The. two most important · paramet~rsl are the dry bulb temperature and the relative 

humidity. As moisture is added to the inlet ai.r, the vaporization of the water cools the air 

toward the wet~bulb temperature. For the prop~sed Project, the design condition is 95°F and 

6Q·percent relative humidity, with a cooler effi~ency of 85~percent. The resultant cr inlet 

temperature is 85° F. At 92-percent saturation, t~e inlet cooling system would result in about a 

ur F decrease of the turbine inlet air. 

For calculating maximum hourly fuel use quantities, the following operating conditions for the 

Cfs were used: I 

1. 32°P dry·bulb ambient temperature, 

2. . 6O-percent relative humidity, 

3. 140 feet above mean sea level (ft.m;sl) elevation, and 

4. 20,981 Btu,Ilb heating value (LHV.) bf natural gas . 

Goldcr"As~ociates 
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The duct burners will be operated for an equival~nt of 2i88O hours at the maximum heat input, , 
which is equivalent to 782 x leJ-fi d/ye of natural gas. The ers will be connected on site with a 

ne'A:' natural gas lateral ·constructed to the Site! from the proposed Gulfstream Natural Gas 
. I 

System,. I 

3.4 AIR EMISSIONS CONTROLS 

:i.4.1 AIR EMISSIONS TYPES AND SOURCES 

The combustion turbine emissions are controlled:via th~ utilization of dry )ow·NOx combustors 

(DLN), selective catalytic reduction (SCR), and d :ean natural gas as fuel. The DLN combustion 
, 

system consists of 16 can-annular combustors. E;ach combustor has four fuel stages to provide 
! . 

fuel-terair ratio control from initial engine ignitio~ to full load operation. A pilot, which stays lit 
I 

ove~ the entire operating range, bums in diffu~ion mode and provides flame stability. The . 
~em~i1g burners are full premix. A compresspr discharge bypass valve is also provided to 

control the fuel-to-air ratio at low loads. Com~ressor discharge air is bypass~d around the 
i 

.combustors via modulation of the valve at low loa'ds to maintain low NO ... levels. . . 

The pilot and p,remix burner in stage-1, in conjun:roon with the di~arge bypass valve, provide 

. fuei-to-air ratio control from engine "ignition tp approximately 5O-percent load levels. ' At 

approximately 5O-percent load, premix burner stage 2 fires. Above 9O-percent load; premix 
" . I ' 

burner stage 3 is brought on-line: At full load, the: pilot fuel flow (fourth fuel stage) is reduced to 

mi~'NOx' production from this diffusion f]~e. 

" " ." The fuel staging. with the cOmbination of"~~ion pilot and lean premix burners, provides 

good flame stabilitY at low NO ... levels. The uti~tion of the compressor discharge bypass valve 

further "enhances fuel-to-air control, promoting (lame stability at low loads while maintairung 

low NO. emissions. NO. emission levels out of the combustion turbine can be controlled to 

25 pp~vd. at 1S-percent oxygen (OJ over the an~cipated operating range of 60- to 100-percent 

cr loads. 

; 

In addition, each of the HRSGs will be suppleme~tary fired by a duct burner. Each duct burner 

• will have a maximum'heat input rate of 250 mmBtu/hr and be fired exclusively by natural gas. 

The design of the duct burners is based on low NO" emission combustor technology. The duct 
I 

Golder As~ociates 
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• burners will be,. uS,ed when 'the Project is op~rating at or near,baseload conditions. For 

permitting purposes, the duct burners are assum~d to operate for 2,880 hours per year. 

• 

• 

Stack NO~ levels are further reduced via the sCjt system located in the HRSG. SCR is a post­

combustion process where NOx in the gas streartt is reacted with ammonia in the 'presence of a 

catalyst to form nitrogen and water. The SCRi catalyst beds are extruded ceramic moldings . , 
composed of inorganic oxides. The reaction 'oceurs typically between 60CrF and 75O"F, which , 
has limited SCR application to combined-cycle : units where such temperatures occur in the 

HRSG. SCR has been installed and operated' Or;t comhined-cycle facilities to achieve 9 ppmvd 

NOx .(correCted to 15-percent 00 or less while b~ming natural gas. The SCR systems installed 

for the Osprey Energy Center will achieve ~ maximum NOx emission concentration of , . 

4.0 ppinvd (corrected to IS-percent OJ under ~ll operating conditions, including duct firing 

(except startup, shutdown and malfunctions). the ammonia used in the SCR system will be 

aqueous ammoI¥a with 19-percent ammonia in "Yater. This aqueous ammonia will be stored in 

receiving tanks located adjacent to the HRSGs. ':fhere will be one, approximately 10,000 gallon 

storage tank for each HRSG. These tanks will be !located within containment dikes. The storage 

capacity of the tanks will require them to be refiUkd approximately twice a month. 

Air emissions resulting from products of incomplete combustion [Le., particulite matter (PM), 

carbon monoxide (CO) . and volatile organic cpmpounds (Voq] · will also result from the 

combustion process using the DLN combustors, Natural gas has very low concentrations of 

impurities such as ash and sulfur that generate p<i.rticulate air emissions. 

Table 3.4.1-1 presents the stack, operating, and ~mission rates of regulated pollutants for each 

combustion turbine. The maxi~wn estimate~ emission rates were determined using the 

manufacturer's information for the equipment proposed for the Osprey En~rgy Center. The 

design parameters were provided for operating loads of l00-percent (base load), 75-percent, and 

6O-percent capacity and for three turbine inlet teIrperatures (32°P, SCJ>F, and 9S0F). A mix of load 

capacity factors and operating temperatures we.re examined in order to determine the worst 

case or conservative estimate of. yearly emissioris. These temperatu~s represent the range of 

ambient temperatures that the CTs are most likely to experience. Air dispersion modeling used 

this range of tel11peratures for the range of opera¥ng loads. Maximum annual emissions were 
, , 

Golder,A~sociates 
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Table 3.4.1-1. Stack. Operating. and Emission Data for the Combustion Turbine$/HRSG and Duct Bumem 
Osprey Energy Center 

Stack Data (ft) 

Height 
Diameter 

100 Percent Load 
Operating Data 
Temperature ("F) 
Velocity (ft/s«) 

Maximum Hourly Emissions per Unit b 

sp, -PMlPM10 ItVhr 
NO, IbIhr 
CO _ 

VOC (as methane) IbIhr 
Sulfuric Acid Mist lbAu 
·Me~llly · lb/hr 

75 Percent Load 
OperalingData 

'Tempera~re ("F) 
Velocity (ft/sec) 

Maxinium Hourly Emis6lons per Unit·, 

sp, IbIfu 
PMlPM10 IbIhr 
NO, Ib(hr 
CO _ 

VOC (as methane) ItVhr 
Sulfuric Acid Mist IMtr 
Mottwy .,," 

!!!2 '~fI&nt Load 
Operating Data 

Temperature ("F) 
Velocity (Mec) 

Maximum Hourly Emissions per Unit b 

sp, -PMIPM. 'bll" 
NO, -CO -VOC (as methane) -Sulfuric Add Mist· -M<=ry -

.35 

" 

"'" "-. 

11.0 
22.3 
295 
45.0 
5.8 
.. 69 

157&06 

"'" ".8 

8.6 
19.0 
"'-. 
35.0 .. .3. 

• .23 .... 

"'" 45.' 

,., 
16.0 
19.9 

152..0 
73 
1.14 

.. ""'" 

.35 

•• 

"'" 60.0 

to.4 
21.1 

T/.7 
43.0 
5.' 
• .59 

USE-{16 ! 

"'" '" 
8.' 
.&2 
21.7 
33.0 ,., 
' .25 

1.16£-06 I 

"'" +IS 

' .2 
15.4 

19.1 
146.0 

'.0 
1.10 

1.02E-06 : 

, 

.35 

" 
200 
55> 

••• 
19.0 

" .2 
39.0 ,., 
.. " 

1.35E-06 

"'" SO.2 

, .• 
16.9 

"12 
31.0 , .• 
1.16 

U18E-06 

"'" US 

65 
14.3 
17.4 

133.0 
.3 
.. 00 

9.30E-07 

.35 

" 

"'" 59.' 

10.4 
19.8 

7:1.' 
106.0 
5.5 
• .59 

1.49&06 

" 

~3i57O/Table341 

.,,'" 

.35 

" 

"'" " .0 

.>0 
22.8 
It.4 
139.3 

.,' 
• .83 

1.11E-06 

• Reler IoAppendix to.t.:i rordetailed infol'U\aOon. Data at lOO"iload and duct firing for9S "F are based on power augmentation with . . , 
enpoqlive cooler on and operating al 9S pen:enl efficiency. Wl-th evaporative moler not operating. emissions .~ lo~,. 
D.Jct tiring is assumed lor 100.percent operating load. No duct firing is assumed for loads Iesa than l00.percent 

~ Other regulated pollutants are assumed to have negligible e~tonL These poUutants include lead, red~ 
sulfur rompou~l, hydrogen Kulfid .. , f1ttorides. beryllium, a""';1i", asbestos, vinyl chloride, aod radionudides. 

See .... ppendix 10.1..5 lor basis 01 poUutanl emission rates and o~rating data. 
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based on emissions ~xpected for base load, loo-percent capacity factor and a turbine inlet 

temperatures" of 59"F, which provides a conservative estimate of annual emissions for most , 
pollutants. A mixture 0.£ loads and operating con:ditions were assumed for emissions of CO and , 
voe during low load (60-percent) operation. ute prevention of Significant deterioration (PSD) 

, 
application (see"AppefJdix 10.1.5) presents the basis for the emission ra tes and maximum annual 

; 
emissions of re~lated and non-regulated pollutants. 

During combustion, two primary types of NO" ~re formed: fuel NO" and thennal NO". Fuel 

NO~ emissions are fa nned -through the oxidatiorl of a portion of the nitrogen contained in the 
. I 

fuel. Thermal NO: emissions ace generated thr9Pgh the oxidation of a portion of the nitrogen . . , 

contained in the Combustion air. NO. fonnati0r is typically limited by lowering combustion 

temperatuI:eS (through water or steam injectif n) ~d/or staging combustion (a reducing 

atmosphere followed by an Oxidizing atmosphe~e, known as dry NO~ control). Emission rates 

for co were established by the level of NOx • ~ntrol, since DLN combustors will be used . 

Maximum CO emission. rates for the Osprey Energy Center would be 10 parts per million by 
. , 

volume dry (pp~lVd) corrected for 1S-percent 0 1 ~t base load operation, 25 ppmvd corrected for 

IS-percent O2 under power augmentation, and ::>0 ppmvd corrected for IS-percent O2 at low 

load operation (i.e., a t 6O-percent load). 

Carbon monoxide is formed by incomplete comb~stion of fuel. High combustion temperatures, 
, 

adequate excess air, and good. fueVair mixing duPng combustion will minimize. CO formation, 

Carbon monoxi~e formation is limited by ensuri~g complete effident combustion of the fuel in 

the turbines. Recent improvements in cr comb'ustor technology aUow for both reduced NO" 

emissions and low CO emissions. 

, 
Maximum CO emission rates for the Osprey pnergy center will vary based on operating 

conditions. At 100- to 7O-percent loads, CO emissions will be 10 ppmvd corrected for 1S-percent 

01: Under duct firing, the CO emissions will b~ 16 ppmvd corrected for IS-percent O2• For 

power augmentation without duct firing, CO e:missions wiU be 25 ppmvd corrected for IS-, 
percent O 2• During power augmentation with duct firing, CO emissions will be no greater than 

• 30 ppmvd corrected to IS-percent 0 1. The CO ,emissions will be 50 ppmvd corrected for 15-

~ercent~2 at low load oper:a,tion'(Le., at 70- to 6Q.:percent loads). 

Golder As~ociates . 
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Maximum SOl emission rates are dictated by the: amount of sulfur in the fuel, which for natural , 
gas is typically less than 0.2 grains of sulfur (froq,. hydrogen sulfide) per 100 standard cubic feet 

(sd) or less than' O.DOl-percent b):' weight. To! account for odorants put in natural ' gas (Le., 

mercaptans), a sulfur concentration of 2 grain~ 'sulfur per 100 sef was assumed (typical gas 

analysis normally identifies sulfur at 1 grain; per 100 sd). This sulfur concentration is 

conservative since in Florida, typical gas analyses have demonstrated sulfur ,content to be 

approximately 1 grain per 100 scf. 

The Osprey Energy Center will also include the installation of a wet cooling tower for the 
. . i 

condense~ cooling system used for the electric steam generator. The cooling-tower will be of a 
, 

mechanical counterflow design. Particulate ~tter in the form of drift will. result from the 

operation of the tower. The tower will be equipped with high-efficiency dri!t elimin~tors that 
, 

will reduce drift to O.OO2-percent of the circu1a~g water flow rate. Since the drift may contain 

dissolved solids, particulate matter will" be fonped when the drift aerosols evaporate in the 

atmosphere. Table 3.4.1-2 presents the physil:al, performance, and emissions data for the 

cooling tower p";oposed for the Project. For the purposes of regulatory' applicability and impact 

analysis, it is assumed that all drift was PM and .Ulat 50'percent of the drift was PMu.I' The latter , 
assumption is conservative, since representative :data of cooling tower particle size indicate that 

SO-percent of the drift is 0 to 50 micrometers (urn) in diameter. 

The Project will-also include a 600 kW gas-fired emergency generator and a diesel fire pump. 

These emissions. sources will .normally be operated a few hours per month to ensure their 
i 

reliability and during emergency conditions. 

3.4.1 AIR EMISSION CONTROLS 

The use of clean fuel (Le.! natural gas), combustidn controls and SCR will minimize air emissions 

and enable compliance with applicable emiSSirn-limiting standards. Using dean fuels will 

minimiie emissions of sulfur dioxide (SO:J, pat1iculate matter (PM)/particulate matter with an 

aerodynamic diameter of 10 micrometers or le~s (PMIO), and other fu~l-bound contaminants. 

Co~bustion controls and design will minimize the formation of NO~ and the formation of CO 
, ' 

and volatile organic compounds (VOCs). An S~R system will be used to further reduce NO~ 
, 
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Table 3"4.1-2" Physical, Performance, and Emissions Data for the Mechanical Draft Cooling Tower 

Physical Data 
Number of"CellS: 
Deck Dimensions, ft 

Length 
Width 
Height 

Stack Dimensions 

Height,ft 

Parameter 

Stack Top Effective Inner Diameter, per cell, ft 
Effective Diameter, all cells, ft 

Perfonnance Data 
Discharge Velocity, ft/min 
Circulating Water Flow Rate (CWFR), gaVrnin 
Design hot water temperature, OF 

Design cold wate r temperature, Of 
Heat Rejected,. million BtuIhr' 
Design Air Flow Rate per cell, adm 
Liquid! Cas (Air Flow) (lIG) Ratio 
Hours of operation 

Emission Data 
Drift R<i"teb (DR), percent 

, , ., , 

Total"Dissolved Solids (IUS) Concentrationc ,maximum ppm 

Solution Driftd (SO), IMU ! 
PM Drifte , Ity'hr 

tons/year 
PM10 Drift 

PM10 Portion (percent) of PM Drift 
PM10 "Emissions, U:¥'hr 

." Ions/rear 

• Data used in the impact analyses 

b Drift rate is the percent of circulating water 

C TDS assumed fo r mooeling 

Values 

10 

270 
84 
4S 

55 
28 

885 

1.944 
140,00) 

99 

80 
1350 

1,197.017 
"1.349 
8.760 

0.002 

1.400 
1,401 

1.% 
8.6 

50 
0.98 
4.3 

" d Includes water and based on circulating water flow rate and drift rate (CWFR:x DR x 8.34 Iblgal x 60 min/hr) 

e PM calrulated based on total dissolved solids and s'olution drift (IUS x SO) 
, . I 

Heat rejected for duct fired case " i 
i 
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-emissions. These techni~ues are proposed for )this ProjeCt, and have been dete~ined ,to be , 
BACT for this project and previous projects iri I Florida, based on an evaluation of economic, 

energy, and environmental impacts_ The follo~ing subsection presents a summary of the Air 
I 

Pollution Control Tec~nology and BACT analy~is, which is presented in full in the Air/PSD 
; 

pennit application in Appendix 10.1.5. ! 

3.4.3 CONTROL TECHNOLOGY DESCRIPTION AND BEST AVAILABLE CONTROL 
TECHNOLOGY (BACT) , , 

BACT revJew is required under the State of Flonda and U.S. Environmental Protection Agency . 1 . 
(EPA) regulations pertaining to PSD. Federal regulations are codified in 40 CFR Part 52.21 and 

the State of Florida.has adopted PSD regulation~ . essentially the ~e as the federal rules (Rule 

62-212.400 F.A.C.). PSD review is required un~~r these regulations ' for combined cycle .facilities . 

emitting more than 100 TPY of any regulated alli pollutant. The BACT review (Rule 62-212.410, , 
'· F.A.C.) is part of the evaluation of control technology under PSD t.Ules. BACT is applicable to all 

pollutants for which PSD review is required and is pollutant-specific for each pollutant emitted 

in amounts greater than the Significant impact; levels. Table 3.4.3·} presents the maximum 

po~ential emissions for the Osprey Energy Cente:r Project. PSD review, including BACT review, . . 
is required for emissions of NOv CO, VOC, SOy ~ulfuric acid mist, and PM/PM1o• 

I 
; 

BACT is . an · emission limitation that is based on the maximum degree of reduction for each 
; 

regulated pollutant. which i~ determined to be iappropriate after taking into account energy, 

environmental, and economic impacts and other: costs. BAcr cannot be any less stringent than 

the federal New Source Performance Standa:rds (NSPS) .applicable to the source under 

evaluation. 

The applicable NSPS for the Osprey Energy Ce~ter is .that promulgated by EPA for stationary 

gas turbines. These NSPS (40 CFR Part 60, Subpa:rt GG) establish emission-limiting standards for 

NO~ and SOl' The applicable NSPS are: 

. " 

NO;r 75 ppmvd corrected to 1S.percetit Oy heat rate adjustment and allowance for 

fuel-bound nitrogen 

502 no m~re than O.S-percent sulfur (by weight) in th~ fuel 

; . 
I 
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The State of Fiorda and EPA have establishe~ a policy for BACf review in which the most 

stringent control alternatives are evaluated 6rst~ The alternatives either are r~jected, bas~ on 

technological, environmental, ,energy, or econ~mic reasons, or are propoSed as BACT. This 

procedure is referred to as-the "top-down" appro~ch. 
. I 

Appendix 10.1.S of this SCA contains a complete: PSD application. Section 4.0 of that application 

contains the B~cr 'evaluation f~r this Project a~d addresses those pollutants for which BACT is 

appll'cable. It includes a discussion of the enYironmental, ' economic, and energy aspects of . . , 
altem~tive control techniques and methods: The remainder of this section briefly describes 

those control technologies that are proposed fo~the Osprey Energy Center. For furth~~ details, _ 
, .' 

'refer to Section 4.0 ·and Attachment B in the PSD!application, Appendix ]0.' _, . 

3.4.3.1 Nitrogen Oxides 

DLN combustor technology has bee·n offered a~d instalJed by er manufacturers to reduce NO. 

· emissions by .inhibiting thermal NO. 10rmati~n through premixing fuel and air prior to 

combustion and providing staged combustion ~cp reduce flame temperatures. NO. emissions of 

25 ppmvd . (corrected to . IS-percent OJ and less · have been offered by manufacturers · lor ., . 
advanced ers. Advanced iri: this context is the l'arger (over 150 MW) and more effident (higher. , 
initial ruing temperatures and lower heat rate) ¢'Is. This technology truly represents .pollution 

· I 
prevention because NO" emissions are inhibited from forming. 

Selective catalytic reduction (SCR) is a post-com~ustion process where NO. in the gas stream is 

reacted with ammonia in· the presence of a ca"t~.Iyst to lonn nitrogen and water. The reaction 
. I 

occurs typically betw"een 600"F and 75O"F, which limits SCR application to combined<}'cle units 

· where such temp~ratQres occur in the HRSG. S~R has been typically instat.Ied and operated on 

combined-cyc1e facilities to achieve 9 ppmvd (corrected to IS-percent OJ or less while burning 

natural gas. Guarantees for NO. emissions 1esslthan 9 ppmvd (corrected to IS-percen.t 0,) are 

available from HRSG and SCR manufactures. Obtaining a guarantee for an emission level of 4 
. , .' 

ppmvd is available from SCR manufacturers. Ammonia injecte~ in the SCR system that does 

not react with NO~ is emitted direct1y and ~ferred to as a~monia slip; In genefal, SCR 
I 

manufacturers guarantee ammonia slip to be no more than 9 ppmvd at IS-percent Oz. SCR is 
• • • J 
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• techni~lIy capable of reducing NOx emissions tp 4 ppmvd at IS-percent O2 when firing natural 

• 

• 

g~s. 

i 
Based on the ability to control NO" to low erltission levels, an emission level of 4.0 ppmvd 

correctt!d tu IS-percent O2 is proposed for the Osprey Energy Center using DLN technology and 

SCR. 'This proposed BACT emissions limit is f6r' aU operating conditions including duct firing 

and power augmentation. A guarantee will pe obtained for ·the emission level during all 

operatir:tg loads and conditions (Le., loads frorr 100- to 6O-percen~ induding duct firing and 

power augmentation). This represents a reduction of ov~r 84-percent from DIN technology 

alone and is consistent with BACT determinatioAs made by the FDEP. 

3.4.3.2 Carbon Monoxide , 
The BACT emission rates proposed for the Projef t for CO are 10 ppmv.d corrected for IS-percent 

O2 at 100- to 70-percent loads, 25 ppmvd co~ed to IS-percent 0 1 for power augmentation, 

16 ppmvd corrected to IS-percent O2 during duct firing, 30 ppmvd corrected to IS-percent 0 1 

duri!lg duct firing and power augmentation, ana 50 ppmvd o;>rrected to IS-percent 0 21 at 70 to 

6O-per~nt load. The CTs would use advance;d combustion technology. The proposed CO 

emissio~ rates are consistent with those establis~ed as BACT by FDEP. 

The duct burner emissions havt! bet!n t!stimatt!d to add a maximum of 0.12 Ib/mmBtu (HHV) 

while operating, which is equivalent to 16 ppmyd (corrected to IS-percent 00 when combined 

with the turbine exhaust at 95°F base load op~ration. 'This emission level is consistent with 

BACT detenninations for other projects with duct burners. 

The on1y other feasible control measure availab!e to reduce CO emissions from the combined-, 
cy'cle units, other than good combustion practice, is an oxidation catalyst where exhaust gases 

from the cts are passed over ·a cataiyst bed and excess air oxidizes the CO. The temperature 

range for this process is apprOximately 6000F t9 I,2()()OF, with the highest removal efficiencies 

occuiring !It the upper temperature range. ~~ technology is not considered BACT based on 

the project-specific economic, environmen tal an1 energy impacts (see Appendix 10.1.5). , 
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3.4.3.3 Volatile Organic Compounds 

The proposed BACT emission rate for voe is 2.3 ppmvd corrected to IS-percent oxygen at 100-, 
percent operating loads and 4.2 ppmvd corrected to IS-percent Oz for operating loads from 75-

I 
to 6()..percent. An emission rate of 4.6 ppmvd cor:rected to IS-percent O 2 or less, will be achieved , 
during power augmentation and duct firing. The DLN technology and- low emissions duct 

burners will limit emissions of VOCs. The proppsed BACT emission levels are consistent with 

BACT determinations made for other similar com.bined-cyde projects. 

3.4.3.4 Sulfur Oxides (501 and "lSD, Mist) , 
Natural gas has very low cOncentrations of sulfur with levels less than a.OI-percent by weight 

. • I " 

The only feasible control for SOJ at combinedkycle facilities is clean fuel, i.e., natural gas. , 
Sulfuric add mist production will be limited by tlie amount of sulfur in the fuel. 

3.4.3.5 Particulate Matter and Other Regulated ~ollutants 

The combustion of natural gas in combustion ~rbines produces very small amounts of PM 
, 

emissions. Clean-burning fuels that have low ~M and trace contaminant contents are being 

proposed as BACT. 

Emissions of other pollutants associated with u1e combustion of natural gas are minimal and 

require 11-0 additional control technology. Therefore, no alternative emission controls for these , 
other pollutants are necessary. 

The cooling towers ~ have emissions of PM a~sociated with drift. The use of high-ef£iciency 

drift e~ators (O.OO2-percent of circulating ;water) will minimize PM emissions and is 

consistent with other projects using freshwater dooling towers. Drift eliminators minimize the 

amount of drift emitted from each cooling towef cell through inertial separation caused by air 

flow direction charges. As the drift aerosols accUmulate on each drift eliminator, they combine 

into longer and longer aerosols, eventually be<:oming large enough to fall as a large water 

droplet into the circulating water basin. A fracpon of the drift emitted from the tower may 

become PM10' Based on data from cooling tow;er manufacturers, 5O-percent of the drift was 

• conservatively assumed to be"PM1o' 

Colder As'sociates 
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Ta:ble 3.4.3-1. Summary of Maxiplum Potential Annual Emissions for the Osprey Energy Center 

Armual Emissions ~torWvear~ !'SD 
2CT/HRSG Emergency Diesel Significant 

with Cooling Gas-Fired Fire Emission Rate 
'Pollutant Duct Burners' Tower Generator" Pumpb TOTAL (<Ons/yea.) 

SO, 95 0.006 0.056 95 40 
PM 190 8.6 0.03 0.34 199 25 

PM10 190 4.3 0.03 0.34 194 IS 
--"-NO~--- U<f · 3.S · 4.S - . ·258·· .. ·40-

CO m 3.79 \.04 m 100 
VOC (as methane) 69.1 0.09 0.38 70 40 
Sulfuric Add Mist 14.6 Neg. Neg. 15 7 

Mercury 0.000014 Neg. Neg. 0.o<ioo14 0.1 

• Maximum potential annual emissions for SO~ PM, PM1\)t NO", VQe, sulfuric add mist, and mercury based on 5,880 

hOUI'Sr"year at 100 percent load, 59"F compressor inlet temperature and 2,880 hours at l DO-percent load with power 
augmentation and maximum duct-firing at 9S"F compressor inlet See Section 2.0 in Appendix 10.1.5 for detailed 
calcula lions. 

b These units are considered categorically exempt under Rule 62-210.300(3) P.A.C. Emissions based on combined fuel use 
l.ijnits iii tHe Rule. see section 2.0 in Appendix 10.1.5. . . 

• 
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The control equipment will consis.t of the I?~ combustors and SCR. The SCR reactor will be 

located in the HRSG to provide the proper operating temperature range for the required . , 
reaction between ammonia and NO~ to achieve! the proposed BACf emission rate and to assure 

the economical operation of the system. The ~O~ is reduced by a chemical reaction with the 

ammo~ia in the presence of the catalyst. The ca~lyst will be provided in modules, which will be 

installed into a -structural steel reactor housing which 'is incorporated into the HRSG. Ammonia , 
is carried bY'a dilutent and injected into the exh~ust gas upstream of the catalyst modules. 

I 
The reactor housing will include an internal s*pport structure for the catalyst modules, man-

. i 
access and catalyst loading ,openings and iIistrument connections for monitoring catalyst 

perfonnance. 

The gaseous aqueous ammonia handling syst~m will include a dilutent air blower, ammonia 
, 

flow control and measurement devices, 'an am~onia/air mixing chamber/ distribution header(s) 

and an ammonia injection grid (AIG). '1 

Overall control of the system will be by the ~stributed . control system (DCS). This control 

system includes continuous emission monitors ~easuring the stack exhaust NO" concentrations 

to ensure that NO~ emissions do not exceed 4 PWmvd corrected to IS-percent O:~. 

3.4.5 DESIGN PHIlOSOPHY 
! 

The design philosophy for the Osprey Energy ~enter minimizes air pollutant emissions by using 

the most efficient and pollutant-preventing ele~trical generating technology. This concept has 

been incorporated into the design with the , ~election of a combined-cycle process utilizing 

advanced CTs. Combined-cycle plants can be expected to achieve fuel conversion rates on the 

order of 6,800 Btu/kWh (lllIV), as opposed 'to values ranging from 9,000 to 12,000 Btu/kWh 
. , 

range for. more conventional steam generating !plants. This is an improvement of about 30- to 
. . I 

SO-percent or better. By maximizing the meg~watt output per unit of fuel consumed, the air 
. . I 

pollutant emissions per megawatt output are minimized. The selection of highly efficient CTs , 
• also minimizes emissions with respect to power; output. Pollution prevention is incorporated as 

part of the design by the use of clean fuels and .¢ombustion technology. Moreover, dry low-NO~ , 
Golder 1ssociates 
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combustion technology and SCR will be used to :~mize NO~ · emissions while ensuring that 

CO and voe emissi(;:ms ~re within acc~pted limitr' Taken together, the design will incorporate 

features that will make 'the Osprey Energy Cent~r one of the most effident and pollution-free 

," power plants in the State of Florida . 

3.5 . PLANT WATER USE '.1 

Water Needs - The water demands and uses for ~.e , Osprey Energy Center include condenser 

cooling (Le., cooling tower make-up), potable watt r, general plant service water, emergency (fire 

oontrol) water, evaporative cooler. make-up wate~, power augm'entation water, and steam cycle 

make-up water. Various water and wastewater:tanks will be placed in service at the Site as 

depicted in Figure 3.2.0-2 

Condense~ cooling demands for the Osprey Ene~gy Center will be minimized by using closed­

cycle cooling with a mechanical draft·cooling tqwer. The cooling tower will be operated to 
, '. . I 

maximize cycles of cOncentration and to r.educe·wilter consumption. 

, 
·Water balances for the 527·MW (average ambient) plant for average annual daily and maximum 

monthly daily make·up conditions are presented in Figures 35.0..1 and 3.5.()...2. These figures 

. show the ~eclaimed water rates, grounawater withdri,lwal rates from the Upper Floridan aquifer, 

and the overall water budget for the plant. Maximum consumption considers both reduced 

. cycles of concentration (increased blowdo.wn and m.ake·up) and increased water consumption 

due to power augm~ntation (steam injection) at),d inlet air cooling. Average consumption is . , 
based o~ the conservative assumption of 5 cyc1esi of concentration. Preliminary water analyses 

.. sugge~t that even higher cycles of concentration (7) may ~e safely achieved. At seven cycles of 

concentration, the Project's average. water cons~ption would be· 3,319,2% gpd and discharge 

would be 387,456 gpd. 

i·, , 
I 

.'j 

; 
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Maximum make-up' is based on summer clim~tological data and the following operating 

conditions: 

• lOO-percent load, and capadty factor, 

• Relative humidity of 70-percent, 

• Power augmentation (steam injection) land cr inlet fogging between June and 

September, when ambient temperature ex~eds 27'C (85°P), 

• duct firing, and 

• 3.5 cycles of concentration. 

Average daily make-up is based on the average rltonthly climatological data and the following 
I 

operational conditions: ' 

• tOO-percent plant load and l00-perc~nt capacity factor, 

• 74 of ambient temperature, 

". 6O-percentrelative humidity, and 

• 5 cyclc::s of concentration. 

The various components of the Osprey Energy C~nter's water balances (i.e., Figures 3.5.0-1 and 
, 

3.5.0-2) are discussed in Sections 3.5.2 through 3.5;4. Section 3.5.5 presents a discussion of plant . . 

size and water use (e.g., a s27-MW combined-cyde configuration). 
I 

The make-up water requirements for the coolfu.g tower for a s27-MW (average ambient) , 
configuration, were estimated using a water balance model. This water balance approach 

considers all the water inflows and outflows in o~der to calculate water make-up and discharge 
.' ! 

requirements. 

Based on this methodology, the cooling. t0o/er make-up requirements are shown in 

Figure 3.5.0-1 for average con4itions and in Figtfe 3.5.0-2 for maximum daily conditions. As 

seen in these balances, the average monthly m~-up requirement is estimated to range from 

3.55 mgd under average load conditions to a m0nthly maximum water demand of 4.79 mgd , 
under maxi~um load conditions. 

, , 

;, 

i 
Golder As~ociates 



• 

• 

• 

. , 
,J : :::: 

" '!1 " 

03/11/00 
, 

3-3,1 9939570 

The average annual groundwater make.up 
i 

for 
; 

the Osprey Energy Center will be initially 

approxi~ately 2.75 -mS-d. This -number represe~ts the difference between the overall Project , 

demand as identified o~ the water balance and j the volume of reclaimed water to be received" 
, 

. from the Allre,d Wastewater Treatment Plant. !The maximum daily .make-up for the Project , 
initially is estimated to ~e approximately 4:7( mgd and, therefore, the initial maximum 

groundwater requirements , are ' 3.9 mgd, ba~ed on available reclaimed . water volume. 

Groundwater make-up volumes are expected ~o decline as more reclaimed water becomes 

available from the Allred Wastewater Treatme~t Plant (increasing from 800,000 gpd to more 

than 1,400,000 gpd). A detailed discussion of the derivation of the average annual and daily · 
, 

maximum make.up volumes is presented in the o/ater Alternatives Study (see Appendix 10.10) . 

. Water SourCes - The Project's water needs will b~ satisfied through the use of existing and new 

sources. The major sources· of water for cooling, J.andsc~ping and industrial uses at the plant are 

re~med . water from the City· of Auburndale a~d direct withdrawals from the Upper Floridan , 
.aquife~ from on·site wells. Potable water will 1?e obtained fr~m the City of Auburndale. All 

water demands for the Osprey Energy Center ¥{ill be met through the water use allocation for 

the plant that is requested herein (see SWFWMO!Water Withdrawal Application). 

Water quality characteristics for the reclaime4 water and the Upper Floridan aquifer are 

presented in Table ~.5.0.1. The reclaimed wate~ from the City of Auburndale will serve as the 

primary water source for condenser cooling, an4 the Upper Floridan aquifer will be the source 

of plant service water and support make-up to the cooling tower, when needed. Water from the ., 
Upp~r Floridan aquifer will be obtained from on-':site wells. 

Reclaimed water will be received and stored in ~ storage tank prior to being sent to the· cooling 

tower basin. Thiswill allow for monitoring of th~ water chemistry to assure it is within expected 

limits. Groundwater will be stored in a raw water storage tank.. This tank will supply the , . 

balance of the cooling tower makeup, makeup t!o the plant (demineralized water supply), and 

serve as the plant's fire water storage tank. (a porkon of the tank's volume will be held in reserve 
. I · 
for this functi.o.n). 

, 

I 
I 
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• Table 351).:1. SUEP: I ~ and Wastewater Chernis~ Limits4 

Wastewater Return 
(m~".7 Water SUEEI~ (mRl1~ 

Parameter 3.5 Cycles 5Cydes Groundwater Reclaimed Remarks 

pH adjusted Adjusted 8.1 8.02 
Total Suspended Solids <5.0 <5.0 <5.0 <5.0 

TOlal Dissolved Solids 617 880 1245 330 

Total Hardness (as CaCOJ 322 457 74 156 Note 1 
Calcium 247 350 68 81 

Magnesium 98 139 29 Z5 
Sodium 128 182 • 150 

Potassium 33 47 ••• 9.' 
Mkalinity (as CaCOJ 1'" 150 90 % Note 2 

Sulfate 4{) 56 3 4{) 

Chloride. (as CaCO.J 89 126 5 % 
Total Nitrogen 7 10 <05 <5 NoteJ 
Silica (as SiOJ 58 83 17 16 

Iron (Fe1 .. and Fel+) <1.0 <0.1 <0.1 <O.OS 
1.<.d <0.083 < 0.083 <0.01 < 0.1 

&ri= 4{) 40 4{) <0.1 
Strontium <1 <1 0.07 

Arsenic <0.15 <0.15 <0.01 <0.01 
Beryllium 0.0025 0.0025 0.0025 

Sulfur (SO,) Zl 12 44 

Boron <0.05 <1 03 
Cadmium 0.018 0.018 0.018 

Chromium (hexavalent) <O.ot 
TOlal Chromium 33 33 3.3 < 0.01 • Cobalt 0.48 0.48 0.48 

Copper <0.05 < 0.15 <0.01 < 0.01 
Cyanide 0.073 0.073 0.073 
Fluoride 2.94 2.94 2.94 

Manganese 0.03 0.1 <0.01 <0.01 
Mercury <0.0015 <0.0015 -< 0.0002 <0.0002 

Nickel 1.75 1.75 1.75 2 
Oils and Grease 100 100 , 100 50 

Phenolics 10 
Silver 0.005 0.005 0.005 
lin, 0.035 0.07 < 0.01 < 0.01 

CBOD5 10 975 975 <2.0 
Total phosphorus 3~ 24 24 0.7 

Tetrachloret.hylene 053 053 0.53 
Trich1oroethylene 0.71 0.71 0.71 

Toluene 131 131 131 
Vinyl ch10ride 0.004 0.004 0.004 

CB005 <100 <100 <2.0 <2.0 
Phosphate (POJ 11 '" 02 14 

Total phosphorus 2 35 0.2 0.7 
Conductivi!I 1,500 2.000 210 530 

I Sum of Caldum (CacP,), Magnesium (CaCO,), and Sodiun:t (CaCO,) 
1 Methyl Orange (eaeo,) : 
) Below laboratory detection limit (BLO) of 5 m&'l 
• All figures are in mw'\. unless otherwise indicated. 
$ Calculations are based on the reclaim.ed water and ground~ater supply concentrations shown 
~ Variations in reclaimed water chemistry will affect discharge parameters. 

• 7 Wastewater concentrations are calculated based on pre~ry figures and as a function of cycles of concentration. 
Source: Nalco Chemical Company, November 1999; CaJpirie, Inc., 1999. , 
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Discharge - There will be three means of disposal for the plant's wastewater: 

1) Domestic sanitary wastes will be piped to Auburndale's Allred Wastewater 

Treatment Plant (see Section 3.5.2); . 

2) Process wastewater will be piped to Auburndale's Allred Wastewater Treatment 

Plant discharge pond, and/or 

3) Plant process wastewater will be piped to Auburndale's North Regional 

Wastewater Treatment Plant. 

The sanitary wastes will be sent to the local wastewater treatment facilities using an existing line 

within Recker Highway. Reclaimed water will be supplied from the Allred Wastewater 

Treatqlent Plant for use by the Project via a new line instaUed in Recker Highway. Process 

wastewater sent from the Project to the Allred F~cility will use a new wastewater return line 

installed in Recker Highway. Project process wastewater ~isposal to the Gty's North Regional 

Wastewater Treatment Plant will be accomplished; using an existing abandoned wastewater line, 

which will be upgraded and interconnected to the North Regional Wastewater Treabnent Plant. 

Two dispOsal paths are needed due to the wastew~ter volume and chemical make.up limitations 

imposed on discharges to the Allred Wastewa~er Treabnent Plant fatilities. The Project's 

wastewater volumes and chemical make-up are printipally driven by the number of cycles of 

concentration maintained in the cooling tower and the quality of reclaimed water received from 

Auburndale. Knowing that the reclaimed water ~quality can vary over time requires that both 

thJ reclaimed water and process wastewater .quality be monitored to ensure that their 

chemistries remain within prescribed limits. 

The expected wastewater chemistry is based on the expected reclaimed water supply chemistry . 
and 5 cycles of ~ncentration in the cooling tower (see Table 35.0-1). Should the Project's 

wastewater volume exceed the capacity of the Allred Wastewater Treabnent Plant, then the 

Project's wastewater will be diverted to Aubumaale's North Regional Wastewater Treatment 

Plant for processing and disposal. 
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3.5.1 CIRCULATING WATER HEAT REIECTION SYSTEM 

3.5.1.1 System Design 

9939570 

Based on th~ piant design for the Osprey EnJrgy Center, the following engineering design 

criteria were used for the cooling system: 

1. The cooling system shall be capable .. of rejecting approximately li2OOx1()'i Btulhr at 

35°C (74°F) ambient temperature, :excluding duct firing. 

2. The cooling system shall be optimized for the expected ambient conditions, the 

plant's performance characteristiCs, and the requirements of the various heat 
, 

rejection components and stearn tprbine. 

3. The cooling system shall be ~pable of supplying a daily average water 

temperature necessary to maintain a steam turbine ba~ pressure of 2 inches of ' 

mercury,at 100-percent load at av~rage ambient conditions. 

Cooling system water shall be maintained at satisfactory quality to allow optimum cooling tower 

perfonnance and continuous condenser cooling operation . 

Demineralized Water Production System 

High pUl;ity water for the heat recovery stear"h. generators will be supplied by a dual train , 
demineralizer water treatment system consisting of a piimary cation exchanger, primary anion 

exchanger, polishing mixed bed exchanger, and associated regeneration equipment. A water 

storage tank ':Vill be constructed on~site to store ~pproximately 100,000 gallons of demineralized 

water. Average daily full load operation reqwres a supply of 21,456 gpd to the demineralizer 

. system. The daily maximum equals 267,863 gpd.! 

During periods . when the Project will inject steam into the combustion turbines for power 

augmentation, the demineralized water generation rate must increase to account for the water 

used to produce steam. 

High purity water is needed to replace losses in the steam cycle (HRSG blowdown, steam vents, 

etc.), as makeup to the closed cooling water system, as steam for power augmentation, and for 

injection into the combustion turbine when inlet!air fogging is needed. 

, 
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High purity water will be produced by taking water from the on-site wells and passing it 

through "ion-exchange resins that remove the undesirable minerals. The demineralized water 

. will be stored in a 100,000 gallon treated water, storage tank where it will be available when 

needed for system make-up injection into the' comb:ustion turbines for power augmentation or 

when inlet"air fogging is required. The demineralizer system capacity is suffident to meet the 

con~nuous requirements for steam losses and , boiler blowdown. The system's .throughput 

capacity will be such that it can meet the de:mand imposed by the plant, support power 

augmentation and fogging needs (which maY: occur during peak hours of the day), and , . 

replenish storage tank volume. Other short-term needs (boiler blowdown during startup) will 

be met by ~ithdraWing wate~ from the deminerhlized water storage tank along with' operation 

of the'demineralized water system. , ., 

Steam rycle losses include steam losses to the a~osphere (Gland steam condenser vent, packi~g 

leaks, 'etc.) and boiler blowdown. Continuous los~s to the atmosphere are estimated to be 7 

"gpm and are constant when the plant is operating. Boiler blowdown, needed to maintain water 

·Chemistry. in the steam cycle, is estimated to be 3, gpm. Boiler blowdown will be recycled to the_ 

" wet surface air coo~er system and will not be discharged directly as wastewater. 

~ower augmentation will be accomplished by injecting steam into the combustion turbines. All 

of the steam wiU be exhausted up the s~ck; none will 'be discharged· as wastewater. 

Augmentation will be used when demand cOilditions are reaching peak on a daily andlor 

" seasonal basis (summer). The demineralized water system and storage tank capacity will be , 
such that it will store enough water and be able to produce .enough water to meet the power . 

augmentation water demands. This water dem~d is shown on the maximu-',l' monthly water 

balance as a daily average value. 

Inlet air fogging at a maximum rate of 24 gpm.:has been assumed for the maximum' case on a 

full-time basis. The water for the inlet air: fogging system will be supplied from the 

demineralized water storage tank. 

The ion exchange medium (resin beds) must be. regenerated periodically. This is accomplished 

by ':'Jashing the resin beds with soiutlons of s~lfuric add and sodium hydroxide. The spent 

Golder Associates 
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regeneration solutions will be routed to the neutralization tank for storage and treatment. The 

acid and caustic will neutralize to some extent de,pending upon how much of each is used in the 

regeneration process. Chemical feed equipment will add additional acid or caustic to balance 

the pH to acceptable levels. Spent regeneration. solution will be pumped to the neutralization 

tank following regeneration. 

Regeneration rates are proportional ~o the demin~ralized water treabnent system's throughput-­

the frequency of regeneration will vary as plah~ water needs vary. In general, the volume of 

waSlewater generated can be estimated as a percenJage of Uu'oughput. A value of 25-percent of 

demineralizer throughput was used. 

Neutralization Tank 

A 15,000 gallon (approximately) neutralization tank will receive wastewater from regeneration of 

the d~minera~r (described above) and from :drains in the chemical storage area. Drainage 

from chemical storage area, if it occurs, will be routed to the neutralization tank for pH 

• . adjustment prior to discharge. No discharge is rxpected fro.m the chemical storage area unless 

there is a spill, which is unlikely. 

The pH of the contents of the neutralization tan~ will be adjusted to an acceptable level furough 

the addition of sulfuric add or sodium hydroxide. The contents of the tank. will be pumped out 

when needed and combined with the plant's wastewater stream. The average flow is estima~ed 

to be 5.gpm (based on regeneration waste of 3 gp·m and floor drains of 2 gpm). 

Auxiliary Water Cooler 

A wet surface air cooler (W~AC) will be used to cool the closed. cooling water system. The closed. 

co<?ling water system will circulate water through. the tube bundle located ·in the WSAC. The 

system will have two lOO-percent capacity pumps to pump cooling water from the WSAC surge 

tank to all required auxiliary loads and back to the WSAC. The system will cool the steam 

turbine generator oil coolers, steam turbine lube oil coolers, cr lube oil coolers, HRSG feed 

pump mechanical seal water heat exchangers and lube oil coolers, instrument air compressors 

• . and aftercoolers, service air' compressors and' ~ftercoolers, ste~m and water analysis sample 
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coolers, and mechanical vacuum pump heat exchangers. The system shall be desi&:,-ed to cool 

the ~aximum coo(jng load at. 95°Pambient dry Bulb. 

The WSAC is an induced draft design with concurrent flow of air and spray water downward 

over the tube bundles. Variable speed fans·are u~d to induce the air flow over the coils. The air 

leaving the tube bundles shall make a 18O"turn into the plenum chamber to remove any 

e~trained wa ter droplets . . The fan plenum walt fan deck. basin and sump will be poured in 

place reinforced concrete. Tube bundles shall be straight tube, constructed of carbon steel and 

hot dip galv~d outside after f{l,brication. A basin water treatment system shall be furnished 

to inhibit biological growth and for pH adjus~ent. An automatic blowdown control system 

shall be furnished to accurately maintain the deslred chemical con trol. This configuration allows 

for high cycles of concentration -and the reuse of other plant waste waters. Make up water will 

be provided from the cooling tower blowdown,: the HRSG blow down and from raw water as 

required . 

Three SO-percent capacity vertical spray water pumps shall be furnished to pump cooling water 

from the WSAC basin to the spray distributi.on manifold . The WSAC heat exchanger will 

circulate closed cooling water through the tubes. ; 

Sources of Cooling Water-

A eo:oling tower will be ~sed for C?ndenser cooling for the Osprey Energy Center. The WSAC 

f~r the closed-cooling water system will use make-up water from boiler blowdown and cooling 

tower b~owdown in the WSAC basin to assist in cooling. This wa t"er will be treated as shown "in 

the water balance diagrams (see Figures 3.5.0-1 and 3.5.0-2). 

The Water J\lternatives Study (see Section 5.1 and Appendix 10.10) indicates that existing water 

sources.(Le., reclaimed water) will be able to accommodate approximately one quarter (average) 

~o one fifth (maximum) of the average demands for the Osprey Energy Center. 

As part of the Water Alternatives Study conducted for the Osprey Energy Center 

• (Appendix 10.10), refinements to the cooling to\;Ver water balance were developed. Based on 

Golder Associates 



• 

• 

• 

03116100 
'1' :·1 

;" I •• 

I. ~-38 9939570 

these inputs and modeling results from the Wafer-Alternatives Study, it was determined that 

additional water is required to complement the existing sources for cooling · water make-up. 

Therefore, groundwater withdrawals will be requested for the Project. The Upper Floridan , . 

aquifer well wat~r will not be treated before use as direct make-up to the cooling tower. 

A peak-month daily groundwater withdrawal rate of approximately 3.99 mgd is proposed for 
! . 

the 527-MW plant at the Site with an annual-average daily withdrawal of 2.75 mgd (unless 

reclaimed water is unavailable, in which case .~undwater will:be" used to replace reclaimed 

~ater) . . Small quantities of make-up water will be used for landscaping, plant maintenance 

(cleaning), and misceUaneo~s water uses a~ the p~nt. 

The variations l:>etween the maximum month ·and average month withdrawal rates are primarily . , 
due to evaporat;ive losses from the cooling tower~ and increases "in water needs due to the need 

for inlet fogging. power augmentation, or duct fi~g. 

3.5.1.2 Dilution System 

No heat dissipa·tion cooling water discharge to a receiving water body is. proposed. 

3.5.1.3 Blow~own, Screened Organisms, and ~rasli. Disposal 

Blowdown from th~ cooling t.ower will be dispOsed of at ·the Gty of Auburndale's permitted 

wastewater .facilities. Trash from the · cooling. tower, if any, will be manually removed and 

mru:taged at a·licensed solid waste facility. 

3.5.1.4 Injection Wells 

Injection wells are not proposed to be c.onstructeg or used. 

3.5.2 DOMESTlqSANITARYWASTEWATER 

Domestic/sanitary wastewate~ generated withirl: the Site· is conservatively estimated at 1.5 -

2.0 gpm (2,160-2,880 gpd). This volume includes discharges from showers, wash basins, 

bathrooms, drinking fountains, and. other potable facilities within the plant. Domestic 

wastewater will be discharged to the Gty of Auburndale's sewer system. A 12-inch sewer force -. . , 

. '. 
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main runs along the southe:n boundary of the ~ite. A sanitary wastewater line from the plant 

will be co~ected to the existing pipeline (see Figure 3.5.2-1). 

3.5.3 POTABLE WATER ., , 
Potable water uses at the facility include water fo~ drinking, washing, and toilets. Potable water 

for the plant will be obtained from the City of iAuburndale and outside 'suppliers of ,bottled 

w.ater. Water in the City of Auburndale supply system is obtained from the Upper Floridan 
i 

aquifer and treated prior to usage. 

3.5.4 PROCESS WATER 

35.4.1 Demin~ralized Water ., 
.1 

The .second largest water use in the Osprey En:ergy Center will be for demineralized water. 

Demineralized water is required for: 

1. Make-up to the .condensate syst¢m .which rep.iaces blowdown from the HRSG 

(necessary to maintain a loW" dis~lved solids content in the steam cycle), and , 
miscellaneous steam losses in the heat 'recovery cycles, 

2. Make-up to the cr inlet evaporativ.e cooling system, and 

3. St~am injection into the cr for the ;purpose of power augmentation. 

Water samples and sample data have been obtai,ne.d for both the well water and the reclaimed 

water. The data suggest that the water treatment· system at the Osprey Energy Center may be .a. , .. 
mixed bed demineralizer train. 

.j 

As described in Section 5, the MODFLOW studY; indicates there is sufficient water available in 

~e UFA to support the Project's needs. Acco:rdingly, well water will be used (in lieu of 

reclaimed water) to satisfy the Project's dema~d for make-up water for the demineralizer . 
treatment system. The demineralizer system c~nsists of ion exchange vessels which will be 

regenerated with solutions of sulfuric acid and ~um hydroxide (NaOH) on site. The resulting 

regenerant wastestreams ~1 · be collected in a.:neutralization unit and treated as described 

in Section 3.6.7. 
." 

" 
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3.5.4.2 General Service Water 
, 
'I 

9939570 

General usage water, including cleaning and lan:dscaping water, and emergency (fire control) , 
water make-up, will be provided by well water: I Water requirements are expected to average 

; 
3.5 gpm (5,040 gpd) for the facility. Service w'~ter will be aquifer water from on':site wells 

1 
developed into the Upper Floridan aquifer. Potab,le water will be obtained from the Oty's water 

1 
treatment plant at 2 gpm. A general diagram o( the Osprey Energy Center's water system is 

, 
shown in Figwe 3.5.4-1. 

,3.5.5 WATER USE VARIATIONS 

The maximum daily water requirements for th~ .osprey Energy Center; as discussed in the 
" preceding-sections, are based on a 527-MW faci~ty operating at l00-percent load, lOO-percent 

capadty; when ambient meteorological conditions would necessitate the greatest overall , 
consumption of water. For the major plant wat~r uses (Le., cooling tower evaporative losses, 

power au.gmentation, ar:td cr inlet cooling), wat~r use is somewhat proportio.nal to operating 
, 

load. Thus, a reduction in load would result in ,a reduction in water demand. The balance of 
, 

plant water uses (potable and general service uses) is less dependent on operating load. 

; 
Variations in ambient meteorological conditions· Will also result in variations in water demand , 

. for eVil:porative cooling. 

3.6 CHEMICAL AND BIOCIDE WASTE 

~e overall wastewater flow schemes for the Osptey Energy Center are shown in Figure 3.6.0-1. 

All wastewaters generated.within the facility will ibe discharged, after appropriate treatment (as 

described below), with the cooling water discharge. The principal water/wastewater discharges , 
to the cooling sYstem include: 

1. Cooling tower blowdown, 

2. SelVice treatment system wastewat~r, , 
3. . Sanitary treatment system wastewater, , 
·4. Equipment and floor drains, 

5. 

6. 

Neutralization unit effluent, 
1 

Steam cycle blowdown through th~ WSAC, 
1 , , 

" 
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The principal uses of chemicals and biocides at t;4e facility will be for cooling system circulating 

water q~ality control. steam cycle water qualitYi control, sanitary wastewater, make-up water 
, . 

demineralization, chemical cleaning of the :boiler and pre-boiler piping systems, and 
!: 

miScellaneous chemical drains. " :, 
" ! 
I! 

3.6~ I 
. . , 

COOLING SYSTEM WATER CHEMICAL TREATMENT 
.1" · 

Intermittent shock chlorination or other oxidiZihg or non-oxidizing biocides will be used to 
. . :1 

prevent biofouling of th e cin .. --ulating water sys~~m. A chlorine solution will be fed i.nlo tile 

intake structure at the circulating water pump inJke. 

il . 
A sc~e inhibit~r ~ay be .fed' to the circulating wJ ter system to control the formation of calcium . , 
carbonate Scales, which adhere to heat transfer surfaces and reduce cooling condenser 

performance. 

;i 
The steam-condensate-feedwater cycle will be CH~micallY treated to prevent corrosion or s~ling 

. , . 
of the condensate piping and the HRSG pre-bqiler piping and boiler drums. The steam cycle 

., 
water will be trealed wilh an oxygen scavenger, s,uch as hydrazine, foe dissolved oxygen control 

" 
and with ammonia or an amine for pH control. oSMium phosphate will be fed to the boiler for 

Figure 3.6.()"1 control of pH ~d hardness. 

hardness to fann a nan-adherent precipitate. 

Re~:idual phosphate in the boiler will react with 
. I -
,:I 
i , 

" 

, 
3.6.2 SANITARY WASTEWATER TREATMENT 

Sanitary wastewater produced during normal ~lant operation will be routed to the City of 

Auburndale's Wastewater Tre~tment Plant faciliti~s for treatment and diSposal. 
I': , 
I'; 

During construction and"prior to completion of :~'he sewage lines, comtnldion-related ~ni tary ., 
wastes will be managed by the installation, use, and maintenance of portable chemical toilets. 

" ;,1 
. " , 
:1 
q 

" Golder As"sociates , . 
" ., 



• 

• 

• 

'. 

03/13/00 

" ", 

·~i '. 
3-'15 

,i 
9939570 

As necessary, sanitary wastes will be pumped f~bm these individual toilets and disp~sed of off 
I 

site In an approved facility by a licensed contractc:lr. . w ., 
. I!" 

3.6.3 MAKE-UP WATER DEMINERALIZATIbN . 
" 

As discuS;Sed fn Section 3.5.4, the make-up water for the steam cycle, evaporative cooling, and 

power augmentation will be demineralized using a dual train system; consisting of cation 
. I· 

exchange, anion exchange, and mixed bed-typ,e demineralizer train. The demineralization 
I 

system will use sulfuric add for cation resin regereration and sodium hydroxide for anion resi.n 

regeneration. The sulfuric add and sodium hy.q.roxide will be stored in bulk storage tanks with 
. 'I, . 

secondary containment located in, or adjacent to} the water treahnent building. The use of these 

". chenlica1s will be on an inLermittent and ~}\et!ded basis, dependent on duration of the 
,I 

demineralizer service run and regeneration requiremen ts. 
:1 . :! 
I 

Cation resin regeneration will produce regenerant wastewater containing unreacted. sulfuric . , 
add and dissolved sulfate salts of the cations :~moved. from the resins during regeneration. 

I . . 
Anion res.in regeneration will produce regenerant wastewater containing unreacted sodium 

hyq.roxide and dissolved .sodium salts of ~!e anions removed from the resins during 

regeneration. The wastewater will be conveyed to Auburndale's wastewater fadlities for 

disposal ·1 ., 

i 
The estimated regenerant wastewater flow will *r erage approximately 38 gpd (9 gpm) based on 

the maximum (average) make-up requirement .~nditions. The regenerant wastewater will be 

drained by gravity to the neutralization unit Ifor pH adjustment prior to discharge · to the " . 
wastewater collection sump and ultimately com:*ined. with cooling tower blowdown to be sent 

to the Oty of Auburndale's wastewater facili~es. The neutralization unit is described · in 

Section 3.6.7. 

'1 
3.6.4 CHEMICAL CLEANING 

The · HRSG boiler and pre-boiler piping 4u be chemically cleaned initially during 

commissioning and also periodically during the tfe ·of the plant. The chemicals used will not be . , 
permanently stored on site but will be delivered t~ the Site by a licensed contractor at the time of 

the scheduled periodic cleanings. The chemi~l cleaning solutions to be used for add and 
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alkaline cleaf!-ing.of the HRSG will be dependen~' fm the cleaning c~ntractor selected. The actual 

cleaning solutions used must be consistent Wi~ the HRSG manufacturer's recommendations. , . 

Chemicals typically used in HRSG and feedwatei1
1pipe cleaning include the followi,ng: 

' I'· 
1. Inhibited hydrochloric acid, ::1 

.2. Ammonium bifluoride, 

3. Hydroxyacetic add, 

4. Fannie add, 
i ' 

5, Disodium phosphate, I , 

6, Trisodium phosphate, 
I.: 
:1 , 

7. Soda ash, 
, 

" 8. ' I I'fonfoaming wetting agents, and' ;'! , 
9, Foam inhibitors. ' ; 

I 
'I 

Wastewaters will consist of the cleaning soiutioAs and material removed during the cleaning , 
" process. The chemical cleaning contractor will qisp<Jse of the chemical cleaning wastes off site. 

Li~Uid wastes produced by chemical cleaning, a~: an infrequent maintenance operation, do not 
. ,1 

contribute to the liquid wastes produced by the n~mnal operation of the plant, and therefore, are 
·;·i not shown on the water balance. ,. ; ., 

1 
:;i 

3.6.5 MISCELLANEOUS CHEMICAL DRAINS 

.Chemical wastewater can result from draining ~ chemical storage tank or from cleaning and , . 

maintenance operations such as washdown of chemical storage areas. A dedicated chemical 
,I 

waste drainage system will be provided to ipute miscellaneous chemical wastes to the 

neutralization unit for treatment. Chemical stor~ge will be in separate self-contained (di~ed) 
! 

areas. Drains from these areas will be isolated hom other normal plant discharge . Flows from 
'I .. 

the miscel,laneous chemical drains will be inten~\ittent and will not normally .contribute to the 

wastewater flows. 

3.6.6 NEtITRALIZATION UNIT '! 
" A neutralization unit will be provided for pH adjustment of chemical wastes on a batch basis. 
'. 

. The unit will be of sufficient volume to acc~fnmodate the wastewaters produced during 
" 

regeneration of the demineralizer system. The h~utra14ation unit will be a reinforced concrete 
. ··d 
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basin lined with a chemical-resistant membrane: A chemical waste mixer will be provided to , 
" mix the add and alkaline wastewaters to enharice their self-neutralizing tendencies. Sulfuric . . t· 

add and sodium hydroxide, as required fo~ neutrali zation, will be available from the 

" demineralizer regeneration equipment. The pH~adjusted chemical wastewaters will be routed 
. ' I . . 

to the wastewater collection sump. The estimat~& discharge from the neutralization unit under 
. . ,L 

. maximum daily conditions is 4,320 gpd (Le., 3 gpW)' 

" 
3,6,7 

I' .d 
MISCELLANEOUS EOUIPMENT AND.:FLOOR D.RAINS 

drains will be directed to an oiVwater separator: land then routed to the wastewater collection 
, ' 

sump for recycling to the cooling reservoir. rhe;estimated discharge from equipment and floor 
. ' 

drains under maximum daily conditions is 2,880 Wd (2 gpm). 

" 

I 
Due to the nature of comhined-cycle technology :~urning only naturdi g-dS, only small quantities 

of solid wastes will be generated by the Osprey ~J;:nergy Center. Solid wastes will be limited to 
, I' 

municipal solid waste and infrequent replaceme"nt of d entineralizer resins. All municipal solid 

wastes will be managed by a licensed solid was'tF collection, transfer, and d isposal contractor. 

Spent demineralizer resins will be' removed from",the Site by a qualified vendor and taken to an 

approved solid waste management facility. 'i 

3.7.2 HAZARD.OUS WASTE 

, , , 
" , 
1 

Generation of hazardous waste at the facility .~ill be limited to small quantities (less than 

100 kglrnonth) of spent solvents a~d other Chemi:Jals. These wastes will be collected on site and . 

:' managed by a licensed hazardous waste contrac~qr. The demineralizer regenerant wastewaters 
,I 

can contain up to 1~percent sulfuric acid or up ;t? 5-percent sodium hydroxide along with the 

mi.nerals removed from the ion exchange resins.HSpent acidic and baSic solutions used to treat 
d 

, . 
I' 
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'I :~f 
• 

the demineralizer resin bed ion exchangers will ~e treated to e.g~inate corrosivity. Since these 

solutions will be treated in "an enclosed neutraUzktion unit" or ~~mentary neutralization unit," , . 
they will not be dassified as hazardous wastes! according to Florida hazardous waste rules 

", 
(F.A.C. 62-730.270) or Federal hazardous waste rules [40 CFR 264.I(g)(6) and 40 C FR 265.1(c)(10)]. 

! 
The neutralized wastewater will be routed from the neutralization unit to the wastewater ., , 
collection sump and ultimately combined with 1~lowdown water from the cooling tower as a 

non-hazardous waste. '! 

Spent SCR catalysts will be recycled or disposed lbf by a qualified contractor at a licen~d waste 

management facility. 

3.8 ON-SITE DRAINAGE SYSTEM 

,-; , 
. ' 
" 
'i 
:! 

Stormwater management facilities will be des\gn~d in accordance with SWFWMD criteria , 
(Chapter 400-4, F.A.C.) for water quality and water quantity control. An nn-~ite drainage 

system of catch basins, pipes, channels, and : lculverts will convey runoff to two on-site 

stormwater detention ponds. Discharges from tHe south stormwater detention pond will flow 

to a ditch along the southern property line in thel Recker Highway right-of-way and eventually 
" j " 

41to lake Lena Run via an existing ci..llvert und~r Recker Highway. The discharge from the 

northeast detention pond will flow into a swale "along Derby Avenue. A conceptual stonnwater , 
management plan for the Osprey Energy Center is presented in Appendix 10.12.1. 

3.8.1 STORMW ATER DETENTION PONDS 

Non-contact surface runoff from the area dis~rbed for the facility construction and plant 

operation will be collected and routed to one of ;tw"o stormwater detention ponds. Detention 

ponds will be located in the northern and south~m portions of the Site and will receive non­

contact surface drainage from the entire Project. 

The stonnwater detention ponds have been sized to address both the water quality and water 

quantity control criteria of SWFWMD. For wa't:er quality control, the stormwater detention 

ponds will provide "on-line" wet detention for ~noff from the first 2.5 em (1 inch) of runoff. 

Treated storm water from the ponds, which will t>:J discharged to the adjacent swales, complying . , , 
, " ~ 

" 
'.' 
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il , 
. with either Polk C~:)Unty (Derby Road) or F(qrida Department of Transportation (Recker ; 

Highway) requirements. '"I 

:"j , ., ., 
For water quantity control. the stormwater dete:t)tion ponds will provide sufficient volume for 

" peak attenuation to limit. the peak pond discHarge rate to the pre-development Site peak , 
discharge rate for a 25-year, 24-hour rainfall ev~~t. The overflow weir structure will pass any 

flows that exceed the flow resulting from the 25-f~ar, 24-hour rainfall event. Design calculations 
. . i ' 

for the drainage system are presented in AppendJ.x 10.12.1. 
. " "I· 

" .. 
3,8,2 STORMWATER RUNOFF CONTROL riiJRING CONSTRUCTION .. , 
The storm water d etention pond s will be built dui1ng initial construction to serve as construction . ,. 
storlnwa,ter de,ten.tion ponds . . A system of temp~i,ary construction ditches and piping w~U d irect 

the stonnwater runoff to the ponds. The cons~~tion drainage system will foUow the l~yout of 
. " 

the permanent ditch system, where possible. ;! 
,. 

: ~' 
Site development will not significantly alter the ,gfades or drainage patterns of the Site. Existing 

• "~I 

vegetation will be" removed as required during ir)itial Site preparation operations. Final grading 

will include . seeding all disturbed areas not OC&pied by plant facilities or not surfaced with -, , 
asphalt or crushed. aggregate. Existing natural :drainage patterns will be followed so that all 

" 

mnoff from the Site will be directed to the runoff,';ietention ponds. 

II , 
Temporary erosion and sedimentation control mkasures will be deployed to p revent.sediment 

. ~i 

from being displ,,:ced and carrieC:l off site by co.;tsbuction runoff. The primary destination of 

" consbuction runoff will be the runoff detention pond. 
"1 I, 

. Prior to beginning excavation a~vities, a silt fe~ce with hay bales will be installed along the 

perimeter of the Project where runoff to off-sit~ areas is expected. This silt fence will filter 

sedimen ts (rom construction runoff. During co~Jbuction, the extent of earth disturbances will 

be minimized as much as practicaL Aggregate7~~rfaced areas will· be provided for laydown, 

construction parking and roads. The silt fence aJb other measures identified in the p lan will be 
, ·~I 

capable of contrOlling siltation. 'These temporaty:~rosion and sedimentation controls have been , 
'i 
I 
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requirements as specified in 

Erosion 'control during construction will also in¢lude periodic spraying of water to minimize 
"1 

fugitive dust from the Project area and sweepin~ of any paved roads on-site. A sediment filter 

or hay bales will be provided at the culverts and ditches to reduce the sediment load carried into 

the drainage system (see Appendix 10.1.7). 

,,~ 

Diversion ditches and/or berms will be constru"ded as necessary to divert runoff from off-site .' , 

areas around the construction Site. Temporary con trol measures will be maintained as , 
necessary throughout the construction period an~ removed. at the end of construction . 

.. ' 
I 

Runoff from the entire Site will be collected in ~e stormwater drainage system and touted to 

the stonnwater , detention ponds. A sedimenti.~on .and erosion control plan for the O sprey 

Energy Center is included in Appendix 10.9. '.j 

I , 
" 

As necessary~ sediment collected during the cons~ction phase will be rem~ved from the ponds 

. and the construction areas to ensure adequate pond volumes. 
" 

3.8.3 SITE DRAINAGE 

Gen.erally, the drainage a t the Site will be directe~ away from the structures and routed to the 

stormwater detention ponds. 

drainage. 

The main planit: complex area will be graded for effective 

;;1 

"I .. ;! 

Site runoff will be conveyed to the stormwater g~tention ponds through a drainage system of , 
pipes, channels, and culverts (see Appendix 10.11 ~1) . 

3.8.4 FLOOD ELEVATIONS 
, ; ,. 

The Osprey Energy Center Site is not located 4t a .100-year floodplain. 
, 

The 100-year flood 

eleyation of the nea'rby unnamed tributa ry is approximate ly 132 ft-ms!. The el¢vation of the Site , 
.facilities will be approximately 139 to 143 it-msl, which is about 7 to 10 ft · above the flood 

" . '1 
elevation. , ':;i 

'.! 
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3.9.1 CONSTRUCTION MATERIALS AND EQUIPMENT 
I.j 

Construction ma terials and equipment will b~ 'ldt!liv~red to the Site by existing roads and 

railroads. As shown in Figure 3.2.0-1, the exiSti~t access road (i.e., Derby Avenue) will be used 

" during construction and operation of the OSp'reY': Energy Center. Figure 3.2.0-1 a lso shows the 

existing CSX Transportation, Inc., rail line loca(~d approximately 250 feet north of the north , 
boundary of the Site. Rail deliveries of equipmert will be made at an existing Siding near the 

S'ite and transported 'to the Site by truck . 

. Construction laydown areas for materials will ~~ located as shown in Figure 2.1.0-4. Materials 
, " 

will be unloaded and moved around the Site u4ng portable cranes and trucks. Some of the 

heaviest items ~uch as the Cfs, generators, HRSdt and transformers may require rail delivery as , 
discussed in Section 3.9.3. Stormwater control measures for the laydown areas will include silt 

1 
fences, hay bales, and runoff collection as necessary to satisfy FDEP and NPDES requirements. 

. I 

Roads in the laydown area will be treated with .~ater sprays as required to control dust due to 

traffic. 'I 
, , , 

3.9.2 ROADS [ , 
Construction trucks will travel to the Site via i'U.S. Highway 92 from the north and State 

,I 
Road 655 (Recker Highway) from the west, and :the existing Site access road (Derby Avenue) 

shown on Figure 2.2.7-1. This route was used d'~~ng construction and operation of the existing 
. , 

Auburndale Power Plant, which is Jocated " imme~:HateJy adjacent the Site to the east. Parking 
I" 

and loadinWunloading facilities will be located CJ~ site to accommodate the 2S employees and 
I; 

operation service vehicles. The facility will be maz;med 24 hours per day/ 7 days a week. 
"" I 

, 

During Project operations, regt4ar deliveries (approximately 80 trips per year at maximum 

operation) of aqu~ous ammonia"will be made to ~e Site. 

3.9.3 RAILROAD , 

A CSX Transportation, Inc., rail line CUrTenu~j runs from the southwest to the northeast 

approximately 250 feet north of the north boundary of the Site. All rail deliveries of construction 

i 
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materials and equipment for. the fadlity will be of~-Ioaded at a rail siding nearby and transported 
';1 

by tru~ tO,the Site. This rail line can accommod~~e the shipments required for the Project. 
" 
,i 
"j 
" 

" 

.1 
• , 
" " 
" · 
" 

· :1 
~ I ., 
" 

.. I 

· '. , '. " 
'I 
.I 

" 

'j 
' I , 

• .. , 
" · 

!.j 

i:: 

'. 
;" ,. , 
· " , 

,.j" 
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4.1.1 

4.0 ENVIRONMENTAL EFFECTS OF SITE PREPARATION, AND 
PLANT AND ASSOCIATED FACILITIES CONSTRUCTION 

I 

LANDlMPACT 

GENERAL CONSTRUCTION IMPACTSi 

9939570 

The Osprey Energy Center will be located on a i9.5-acre" parcel, which is currently a non­

. prodUcing orange grove. Explosives will not I>E; used in the construction of the Project. 

Overall, general Site preparatipn and construction activities wiD have minimal land impacts. 

l.ay-down areas for equipment, supplies, and s~orage for construction materials wil:l be 

graded and portions surfaced with aggregate y.{here n~ded. Figure 4.1.1-1 depicts the 
I 

·proposed lay-down areas. 

An access road encompassing the Osprey Energy Center will be constructed inside the 

property boundary. This road will connect to Detby Avenue (CR 544A) at the north end of 

the plant. In addition, an employee parking IQt will be constructed on the east-central 

portion of the Site. The layout of the pcop~: Site rood and parking lot are shown in 

Figwe 4:1.1-2. 

No impacts from the disposal of construction wastes are anticipated. Construction wastes 

will be removed from the Site for management at a facility approved by the Florida 

Department of Environmental Protection (FDEP)'. Any garbage (food containers, papers, 

etc.) will be collected in appropriate waste collection containers and disposed of in 

accord,ance with FDEP and local regulations. Any ·waste oils or other chemical wastes 

generated during construction will be removed from the Site and managed by a licensed 

contractor at an approved facility. 

During construction, the construction labor force, will utilize portable chemical toilets. A 

lic.ensed contrac.tor will frequently pump all sanitary sewage from the holding .tanks for 

transportation to an approved disposal facility. : Potable water for consumption during 
, 

construction will be obtained from the existing sup:ply line located at the southern end of the 

Site. 
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The Osprey Energy Center Site is relatively flat; however, some local Site grading and 

leveling will be necessary for construction . . All existing vegetation will be cleared after 

erosion and sediment controls are in place. Dnli minor cut and fill activities will be 

.employed to adjust the gradient, since Site topographic relief is minor with elevations 

ranging from 141' to 148' [United States Coast & Geodetic Survey, d atum 1929 (USC&GS 

1929))-. Overall, impacts to the terrain will be minor. 

4.1.2 ROADS 

The Osprey Energy Center will be accessed via a driveway that will connect to Derby 

Avenue (CR 544A) which borders the northern ~undary of the Site. An existing dri~eway 

apron to the Site from Derby Avenue w ill be :razed when the new driveway is constructed. 

A new access drive to SR 655 will be constructed and used for the construction period only. 

This access drive will provide an alternate access to Derby Avenue to deliver construction 

materials and equipment. 

4.\.3 FLOOD ZONES 

No ~rtions of the Osprey En~rgy Center Site are located in or 'adjaCent to a l00-year 

floodplain. Fig~re 4.1.3·1 shows the water bodies located within a s...mile radius of the 

Osprey Energy Center and their corresponding l()()..year floodplains. 

4.1.4 TOPOGRAPHY AND SOILS 

Currently, the Site is relatively flat, ranging in elevation from 141' to 148' (USC&GS, 1929). 

As mentioned in Section 4.1.1, some local site grading and leveling, which will minimally 

. affect topography, will be necessary for construction. 

A stormwater~management system has been designed for the Site. Prior to construction, and 

during construction and operation of the Osprey Energy Center, stonnwater runoff from the 

Site will be cOllected and routed into dry det,ention ponds to be located on the south side 

and in the northeast comer of the property (see Figure 4.1.4--1). Erosion controls will include 

the use of silt screens and hay bales (see Appendix 10.1.7, Drawings EP·l and 2), as well as 

the use of water to wet exposed soils wheri needed. Drainage swaies and detention ponds 

.1; 
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Drainage swales and detention ponds will be seeded immediately after final grading to 

minimize erosiqn. Based 'on the existi'ng Site layout and design, it is not ~nticipated that , 
construction related alteration of the Site will affect percolation rates, subsi~ence, sinkhole 

formation, bearing strength, or soil stability. 

Aesthetics will be improved during late r stages of construction of the Osprey Energy Cent.e r . 

. The Site w ill be converted from a relatively flat, non·producing orange grove to a modern, 

well.landscaped Osprey Energy Center. Appendix 10.12 depicts the landscape plan for the 

. Osprey Enetgy Center. 

4.2 IMPACT ON SURFACE WATER BODIES AND USES 

4.2.1 IMPACT ASSESSMENT 

There are no natural surface-water features on the Site. Lake Lena and Lake Lena Run are 

the only. water bodies within a radius of one mile from the Site. Lake Lena is loCated 

approximately 2,000 feet north-northeast of the Site. Lake Lena Run is a channelized stream 

connecting Lake Lena to Lake Hancock approximately 4.2 miles south of the Site. Lake Lena 

Run flows from the north-northeast to ~uth-southwest It is located approximately 05 mile 

east of the Site. 

There will be no direct discharges of storm water or wastewater from the Site to any surface 

waters. Stormwater runoff from· the faci lity will be collected in detention ponds on the north 

and south side of the property. The stormwater management system has been designed 

with a storage capacity for a 25-year, 24-hour storm event. The overflow from the 

stonnwater detention ponds, if any, will discharge into swales along Recker Highway and 

Derby Avenue. These swales convey stormwater to the west and south, eventuaUy reaching 

Lake Lena Run. The Project's stonnwater management system has been designed in 

aa:ordance with SWFWMD requirements to ensure that any discharges occurring after 

development of the Project are equal to or less than that of the pre-development discharge 

rates. ~onsequenUy, the stormwater management system's off-site impact on surface water 

bocI..les will be negligible. 
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· The primary. potential impacts to surface water from Site preparation and plant construction 

will be erosion and sedimentation due to earthmoving and material placement associated 

with the construction activities. Erosion and sedimentation impacts will be controlled and 

minimized through proper desi~n and placement of runoff-control features (see Stonnwater 

Management Plan, Erosion and Sedimentation Control Plan and Details, Drawings EP-! and 

· EP-2, respectively, Appendix 10.1.7). 

Runoff from areas of the Site .disturbed by construction activities, including material 

layd own areas, wiU be collected in an open channel system, via catch basins, and directed to 

the permanent storm water detention ·ponds. As noted above, these detention ponds will be 

located on the sou th and north portion"of the property, adjacent to the north sid e of Recker 

ffighway or the south side of Derby Avenue, respectively. The dry de tention ponds will be 

built. early during construction to serve as construction runoff detention ponds. Fugitive 

dust during construction will be controlled ",:,ith a water spray ·truck. Sediments, which are 

trapped by and accumulate in the stormwater detention pond, will be removed as necessary. 

The construction drainage system will foUow U1e layout· of the pennanent ditch srstem 

where possible. The trea ted runoff will be discharged ·into either the Recker High.way 

draiflage swale or the Derby Avenue dni..inage swale. 

No dewatering of the aquifers underlying the site is expected because the planned 
, 

excavation depth is approximately 6 feet and the known depth to the water table is 14.25 

feet. No direct · impacts to the aqua tic s~tem~ of surface waters or their associated 

floodplains will occur from construction activities on the Site. No structures will be placed in 

surface water bodies. 

4,2-2 MEASURING AND MONITORING PROGRAMS 

Because of the proposed erosion control" m easures, no water quality impacts tp surface v.:ate r 

bodies are expected. To establish a database for pre-development conditions, surface water 

· samples from two locations along Lake Lena Run were collected. Figure 4.2.2-1 shows the 

location of the surface water samples. Pre-development water quality is presented in 

Chapter 2, Table 2.3.4-4. 
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Since the facility wiU not discharge wil$tewater" into surface waters, no impacts on surface 

water bodies are anticipated. Thereforei monitoring of su rface waters is not planned. 
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4.3 GROUNDWATER IMPACTS ; 

4.3 . .1 IMPACT ASSESSMENT 

No d ewatering of the aquifers underlying the Site is expected for construction of the Project. 

Maximum excavations are anticipated to reach approximately 6 feet BLS, and the average 

d epth to the water table in the surfid~1 aquifer system at the Site is 14.25 ft bis (as measured 

by Golder on December 9, 1999, see Table 2.3.2-2). Seasonal fluctuations in the water table 

are generally ) ess than 5 feet (S~, 1993). As a result, there will be no dewatering 

impacts on the chemical and/or physical condition of the water. table (Le., surficial aqUifer 

system).' 

4.3.2 MEASURING AND MONITORING PROGRAMS 

Because no dewatering is necessary for the construction of the Osprey Energy Center, no , 
monitoring is proposed to assess the ro:tential effects of de:watering. 
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4.4 ECOLOGICAL IMPACTS 

4.4.1 IMPACT ASSESSMENT \ 

4.4.1.1 Terrestrial Systems 

The terrestrial systems to be affected by the proposed Osprey Energy Center include 

14.6 acres of non-producing citrus grove and 4.9 acres of undeveloped urban land discussed 

in Section 2.3.5, and illustrated o~ Figure 2.3.5-1. These areas will be utilized for the 

equipment lay-down, construction management and contractors' trailers, and parking. The 

proposed off-site Jay-down area is currently cleared and maintained fields. 

Due to the low ecological value of the Site and construction staging areas, dearing and 

construction will not cause signmcant adverse ecological impacts. These altered terrestrial 

systems do not contain important wildlife species and are not considered important wildlife 

habitats because of their disturbed nature. No significant adve~ impacts to Wildlife 

resources in these areas will occur as a-result of construction in these areas. No significant 

impacts to federal or state listed terrestrial plants or animals are expected (see 

Appendix 10.8). 

Fugitive dust generated by construction activities will be minimized through the use of best 

management practices. Any localized fugitive dust will not adversely .effect the terrestrial 

. systems surrounding the Site. 

Noise from construction activities will not adversely affect wildlife in the vicinity of the Site. 

Presently the Site has noise associated with the nearby roads and r~d and the operation 

of the existing industrial and commercial facilities nearby. Any wildlife in the vicinity of the 

Site are acclimated to such activities. No noise·sensitive wildlife is known to occur onsite or 

in the vicinity of the Site. 

4.4.1.2 Aquatic Systems 

Impacts to· wetlands, water bodies and other· aquatic ecological systems from construction 

are not anticipated. . Erosion, sedimentation, and runoff control measures will mitigate the 
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potential fo.r water quality degradationi therefore, associated impacts to aquatic biological 

communities· are not expected to be significant. 

4.4.2 MEASURING AND MONITOIHNG PROGRAMS 

. Due to the absence of anticipated impacts to terrestrial and aquatic ecosystems, no b.io1ogical 

monitoring is proposed. 
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4.5 AIR IMPACTS 

4.5.1 AIR EMISSIONS 

The air quality impacts during the construction of the Osprey Energy Center will be 
~ssociated p'rimarily with la~d clearing and Site preparation activities. These activities will 

result in the generation of fugitive particulate matter (PM) emissions a'nd vehicle exhaust 

emissions. 

Fugitive ' PM emissions will result priinarily from land clearing and grubbing. ground 

excavati~m, grading, limited cut and fill operations, and vehicular travel over paved and 

unpaved roads when portions of the Site will be exposed. Vehicular traffic will include 

heavy-equipment traffic and traffic due to construction workers entering and leaving the 

. Site. Construction personnel and equipment will enter the Site over surfaced roadways. 

Exposed land areas may also generate fugitive dust due to wind erosion. The Site Plan is 

. shown in figure 3.20-2 and specific acreage requirements are discussed ·in Section 3.2. 

Emissions of fugitive PM from construction are extremely difficult to quantify because of 

their variab~e nature. They can only be ~stimated because emissions are dependent upon a 

number of factors, including specific activities conducted, level of activity, meteorological 

conditions, and control measures utilized. 

The PMIO (pM.less than 10 microns) emissions aSSOciated with fugitive emissions from the 

construction activities on the Site are estimated to average about 4 TPY. An emission rate of 

4 TPY of PM10 is less than .the PSD significant emission rate of 15 TPY. As a result, the 

estimated f~gitive emissions are nof eXI?ected to significantly affect air quality outside the 

Site boundary. 

Emissions will also result from the vehicular exhaust . due to the on-site construction 

equipment, including cranes, trucks, compressors, etc., . operating with diesel and gasoline 

engines. This equipment Will produce emissions of CO, NO,., VOC, PM aI1d .SOz that are 

estimated to be less than 10 TPY. The~: emission levels will not cause significant impacts to 

air quality in the vicinity of the Site. 
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A number of control measures will be imple~ented during the construction period in order 

to minimize air emIssions and potential: impacts. After grading, the untraveled or lightly 

traveled areas will be either mulched, overlain with a crushed stone layer, or vegetated to 

minimize fugitive PM and wind erosion'. Heavily traveled unpaved constI1:lction laydown 

areas and unpaved roads will be stabilized with shell or rock. Watering on an a&-needed 

basis will be performed to control fugitive dust from highly traveled areas. 

4.5.3 POTENTIAL IMPACTS 

Potential air quality impacts due to the construction activities will vary depending on the 

level of activity, the specific operations, Site conditions, control measures, and prevailing 

weather conditions. Because of the type and nature of potential emission sources at the Site, 

,the maximum impacts due to construction are .expected to occur in areas within the Project 

·boundary. 

Many of the Site preparation and construction operations, such as land dearing, filling and 

grading, and foundation work,. will be intennittent and of short duration. These aspects of 

the construction activities will act to reduce potential impacts, since better dispersio!, 

conditions exist during the" daytime as opposed to night time. 

Base4 on the intennittent nature of construction activities and the air emission control 

measures implemented to reduce emis~ions, air impacts offsite are not expected to be 

adverse due to construction activities or open burning. 

Activities that potentially generate fugitive PM emissions will be monitored visually by 

construction personnel. If fugitive emissions become visible, water spraying will be applied 

to th,e affected areas. No ambient -air quality mOnitoring is plalUled because the impacts 

from construction are short-term in na~re and-relatively small. 
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4.6 IMPACT ON HUMAN POPULATIONS 

The nearest residential dwelling is approximately 100 feet northwest of the Site and north of 

'-Derby Avenue. The home is one of a ·few dwellings along Derby Avenue that are being 

re~ned by Polk ~ounty for commercial use. Other houses ace located further from the Site, 

off Recker Highway. There also are ~veral commercial establishments along Derby Avenue 

and Recker Highway. These houses and businesses are located in an area that already is 

significantly affected by traffic and nearby industrial and commercial facilities. The 

construction activities for the Project will not materially change or ~ffect the existing 

environment immediately around the Site. Further, any potential construction impacis·are 

only temporary in nature. The nearest residential neighborhood to the south of the'Site is 

located on the south side of Recker ffighway (southeast of the Site). The construction 

activities on the Site will have no ~gnificant adverse impacts on these residential 

neighborhoods . 

. 4.6.1 . NOISE IMPACTS 

Construction of Osprey Energy Center is expected to occur in four phases: 

1. Site preparation, 

2. Foundation construction, 

3. Erection of structures and equipment, and 

4. FciciliLy startup. 

Typically, .. construction equipment associated with Site preparation includes earth-moving 

equipment necessary to prepare and grade the Site. Construction of foundation structures 

includes pouring of concrete and the placement of supporting piles, whereas erection of 

equipment typically includes the limited use of cranes and associated equipment to move 

and secure power plant equipment. .Starfup activities include Site finishing, cleanup, and 

plant startup. However, it should be noted that the intennittent and transitory operating 

J.l.ature of construction equipment reduces the overall average noise levels at critical 

receptors such as property.boundaries· aqd noise sensitive receptors. 
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Typical construction equipment sound p,ressure levels (SPLs), as provided in PO'l1.ICt' Piant . . 
Construction Noise Guide (BBN, l977), range between 78 and 88 dBA, when m.easured at SO ft. 

New andlor well-maintained construction equipment may generate noise levels"even lower 

than those reported. 

The construction activities for the Os~rey Energy Center · are expected to occur mainly 

d uring daytime hours. As previously stated , not aU of the construction equipment will be 

operating simultaneously, at peak loadl ,conditions, or in one location during the entire 

construction portion of the Project. 

4.6.2 CONSTRUCfION EMPLOYMENT 

Employment opportunities created by the·construction ·of the Project will begin in April 2001 

and conclude in April 2003. Figure·4.6.2-1 shows the estimated construction employment 

requireme['J,ts "for · the Project. The average construction work force is estimated at 

16~ empl~yees per month over the z..ye,a~ period, The peak employment period will 'r~ 
• ,approximately 3 mo'nths in mid 2002 ,and total approximately 325 workers per month,\ 

Seventy percent of the employment dem,and is ex~ed to occur during the first year of 

construction , 

• 

Approximately three out of every four jobs in the Central Florida Region are located within 

Polk County, The Central Florida Region consists of DeSoto, Hardee, Hi,ghlands, Polk, and 

Okeechobee Coun~es, Based on regional population distribution and workforce availability, 

it is anticipated that approximately 85-percent of the workforce will come from Polk County. 

The remaining 15-percent will likely originate from outside the Region (i.e., Orlando and 

Tampa Bay areas). 

4.6.3 ' TRANSPORTATION IMPACTS 

'The proposed Project will result in impacts to the adjacent roadway' network both while it is 

under cO,nstruction , and after it is placed in Cull operation. An analysis of potential increased 

traffic demand shows that during the period when the peak construction work force is 
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'; 

present onsHe, the existing highway retwark will function at a LOS ~ of C or better. 

Figure 4.6.3-1 identifies the highway segments analyzed . 

. Construction of the Osprey Energy Center will take place over a 24-month period and will 

require the. use of several area highways. During construction there will be a maximum of 

325 construction workers on site. The workers will be concentrated on; site between the 

hours of 7:00 a.m. and 4:00 p.m. Delivery trucks will also be expected to arrive at the Site 

daily to bring in materials and equipment. Most of the ,deliveries, however, are expected to 

arrive during the day and will not have·a significant impact in the peak hour. Worse case 

traffic impacts have been calculated for the p.m. peak hour when the peak constructiori 

work force is present. 
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The p im. peak-hour traffic departing from the Site is expected to include lOO-percent of the 

peak construction workers. Assuming the use of single occupancy vehicles for the workers . . . 
results in 260 exiting vehicles. Only miscellaneous inbound trips to the Site would be 

expected in the p.m. peak hour and these have been estimated at 10 trips. 
. . 

Roadways that will be impacted the most by Project traffic include CR 544A (Derby Avenue), 

SR 655 (Recker Highway), US 92, ~nd SR 544 (Havendale Boulevard). Estimated traffic 

assignment from the ,Pc<?ject Site to these roadways was based upon the Location of lOgical 

trip ends for the traffic generated by the Project. It is expected that 6O-percent of the Project 

. mps will depart th~ Site and travel to: the east on Derby Avenue, with the remaining 

4O-percent traveling to ~e west. Most eastbound trips will likely travel to Havendale 

Boulevard where 30-percent will tht::n travel to the northwest and 20-percent will travel to 

the southeast. The remaining 10-percent of the trips will travel on local connecting roads. 

Westbound' trips will travel to Recker Highway where 30 percent of the trips will then travel 

to the north and lO-percent will travel to the south. At the US 92 and Recker Highway 

intersection, 2O-percent will then travel to the west and 10-percent to the east on US 92 (see 

Figure 4.6.3~1). 

Information was obtained from the Polk County Planning Department concerning the 

existing road lanes, the Level of Servi~ standard that applies to the road segment, and 

existing peak 'season peak. hour traffic volumes on these roads. This information is 

summ~d in Table 4.6.3-1 . . The projected peak consbuction traffic has been added to 

these road segments to determine the maximum peak-season, peak-hour traffic volume. 

The Level .of Service (LOS) for the total traffic volume has been.detenninoo using the Florida 

Department of Transporta~on's genera~zed LOS ' tables for transitioning areas. As is 

indicated in Table 4.6.3-1, all road segments thafwill be impacted by construction traffic will 

continue to operate at an acceptable level of service. 
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Table 4.6.3-1 Osprey Energy Cenler Traffic Impacts- Construction Phase 

Project Total 
Road Limits Exist Road Classifica tion LOS Std. Direction ' Existing Peak Hour~ Traffic Traffic LQS 

CRS44A SR 655 to Project Ent. 2LV Major E EB 208 4 212 C 

Collector E WB 228 134 362 C 

CRS44A Project Ent. To SR 544 2LV Major E EB 208 202 410 C 

Collector E WB 228 6 234 C 

SR655 US 92 10 C):l. 544A 2LV Major E NB 564 101 665 B 

'Arterial · E SB 684 3 687 B 

SR655 SR S44A to South 2LV Major E NB 564 1 565 B 

Arterial E S.D · 684 ·34 718 B ..• ---. 
- SR:65510 West 16O'i 1611 . 

.. . . -. 
VS92 · 4lD Principal" D Eli 2 C 

Arterial . D WB 1326 67 1393 C 

VS92 . SR 655 to SR 544 6LD Principal D EB 1500 34 1534 B 

Arterial D WB 1242 1 1243 B 

SR544 US 92 to CR 544A 6LD Major E EB 812 3 815 C 
Arterial E WB 986 101 1087 C 

SR544 CR 544A to South 6LD Major E EB 812 67 879 C 

Arterial E WB 986 2 988 C 

·Peak Season Peak Hour Directional Traffic Volume 

Sources: Polk County Planning Deparbnent, RS&:H, 1999 
. I 
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4,6.4 HOUSING AND EDUCATION IMPACTS 

It is estimated that the workforce during the 24-month construction phase of the project 
, 

would average 162 persons, with a peak workforce of 325 persons. A majority of these 

construction workers will be skiUed tradesmen (cement masons, laborers, millwrights, pipe 

fitters, carpenters, electricians, plumbers, e tc.), although there will be approximately 

20 construction and project management "personnel. The average duration of any particular 

trade onsite during construction will be approximately six (6) months. It is estimated that a 

Significant nuniber of these workers -will ;travel to the job site from outs~de the immediate 

~ubumdale area and from surroundirlg communities. Only about lO-percent of the 

cons~ction workforce will seek temporary housing in the Auburndale area. As a result, it is 

anticipated. that a maximum of 32 persons · will become temporary residen ts during the 

construction phase of the Project. 

Traditional practice is that the construction workers will not bring their families with them if 

• they seek temporary housing. Therefore, the local population may increase by 32 new 

people in the area for a temporary peri~ 'lasting from three to four months to up to ,two 

years, Due to the fact that construction workers do not bring their families (or short-term 

construction assignments, minimal impacts on area schools and other local infrastructure is 

expected. 

• 

According to the Florida Department ,of, Labor and Employment Security, approximately 

10,314 construction workers reside within the Central Florida Region, with the majority of 

these in Polk County (1998 Florida Abstract). Since a more-than-adequate tabor supply exists 

within commuting distance, it is anticipated that workers will be hired from within the 

region with minimal relocation required. Consequently, construction should have no effect 

on permanent housing within the regio~. As is typical with mid-term (i.e.; 1 to 2 years) 

construction projects, some workers co~nrputing from longer distances may choose to reside 

in transient accommodations '(hotets and-,motels), returning to their permanent homes and 

families on weekends. 
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With the exception of the minor use of tqmsient accommodations and related potable water 

and sanitary sewer services, n,o ne)\'. impacts are expected on community services and 

facilities .within the region as a result of the construction effort. Those workers hired from 

the area will haye already established usage patterns and will probably continue to frequent 

the same facilities and establishments that they used prior to employment on this Project . 

. Consequently, any' 'new demands will b~ dispersed throughout the region and should not 

create. any noticeable change in the availability of area community services and fadlitiesdue 

to the small number of potential employees that may relocate into the area. 

4.7 IMPACT ON LANDMARKS AND SENSmVE AREAS 

. No impacts to landmarks will result· from the construction of the Osprey Energy Center. 

There are no federal, state, regional, or local scenic or cultural and natural landmarks within 

a 'five-mile· radius of the proposed Project. 

4.8 IMPACT ON ARCHEOLOGICAL AND HISTORIC SITES 
.; 

~though th~re are archeological and historic sites within the S-mile radius of the proposed 

Project, construction activities for the Project will not impact the sites identified in 
, .,..-.-

Section 2.2.6. The Division of Historical Resources (Dl-IR) was contacted prior to submittal of 

the SCA and DHR confirmed that significant archaeological and historical sites are not 

considered likely to be present at the Site. The proposed Project will have no effect on any. 

sites listec:l, or eligible for listing, in the National Register of Historic Piaces, or otherwise of 

national, state, or local significance. 

If any archaeolOgical or historic site or sites are found during construction, Calpine will 

implemen.t a "chance find" procedure - Le·., a certified archaeologist will evaluate the Site 

and will determine the significance of the find in consultation with DHR. If the find 'is 

considere~ significant by DHR, measures will be taken by the applicant to preserve or 

mitigate th~ impact to the archaeological or historic resources. 
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4.9 SPECIAL FEATURES 

There will be no unusual products, raw materials, garbage disposal services, incinerator 

effluents, or residues produced during ',construction that will have an influence on the ' 
; 

environn:tent or ecological systems of tbe ~ite or the adjacent areas. 

4.10 BENEFITS FROM CONSTRUcr)ON 

Numerous benefits will result directly from Site preparation and conshuction activities. Site 

preparation and construction will create -job opportunities within the City of Auburndale 

and Polk County. These employment opportunities will result in' wage arid income 
" , 

increases in the area, and direct and incip"ect purchases of goods and services. A detailed 

". descripti?n of the socioeconomic benefi~ associated with the construction of the Osprey 

Energy Center is presented in Chapter 7.0~ 

4.11 VARIANCES 

No variances will be required for the construction of the Osprey Energy Center. 
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• 5.0 EFFECTS OF PLANT OPERATION 

. ' 

• 

• 

5,1 EFFECTS OF THE OPERATION OF THE HEAT DISSIPATION SYSTEM 

5.1.1 TEMPERATURE EFFECT ON RECEIVING BODY OF WATER 

The Osprey Energy Center will not discharge any wastewater into surface waters. 

Therefore, no temperature effect on surface water bodies will occur. 

5,1.2 EFFECTS ON AQUATIC LIFE 

Since the Project will not be discharging any wastewater into surface waters, there will be no 

impact to aquatic life. 

5,1.3 BIOLOGICAL EFFECTS OF MODIFIED CIRCULATION 

The Project will not receive surface water, nor discharge to surface waters. Therefore, no 

modification of na tural circulation will occur. 

5,1,4 EFFECTS OF OFF-STREAM COOLING 

This Project will use mechanical draft wet cooling towers. Evaporative losses from the 

cooling tower will leave the system in the form of vapor. In adctition, small quantities of 

water may be lost due to drift (O.OO2-percent of the circulating water rate). The proposed 

water used in the cooling system will be composed of apprOximately three-fourths 

groundwater and one-fourth reclaimed water. The reclaimed water will receive high level 

disinfection and will be used in compliance with Chapter 62-610, F.A.C. As a result, no 

biolOgical and/or hea1th impacts are anticipated. (see Appendix 10.1.5 for a discussion of 

cooling tower impacts on ambient air quality). 

The impacts of the proposed cooling to~er for the Osprey Energy Center Project were 

addressed by performing plume dispersion analyses that predicted the potential impacts of 

the Project with respect to: 

• Plume length 

• 
• 

FoWng 

lang 
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• Plume visibility 

• Plume shadowing 

• Salt deposition 

Assessments of maximum annual cooling tower impacts of potential plume-induced fogging 

and icing. saline deposition, and shadowing were predicted with the seasonal and annual 

cooling tower impact (SACTI) model, which was developed through the Electric Power 

Research Institute (EPRI, 1984). Standard hourly meteorological data of surface weather 

observations and coincident twice-daily mixing height data are used in the analysis and 

processed with cooling tower data (e.g., tower size, height, latitude/longitude) by a 

preprocessor program. The output meteorological record is utilized by the SAm model to 

predict the increase in annual frequencies of meteorological events due to a particular 

cooling tower's design and configuration. Icing and fogging frequencies at a particular 

location are based on the prediction of the cooling tower's visible plume length under 

various ambient meteorological conditions. The impacts of the visible plumes are evaluated 

in the model through use of physical plume dispersion in conjunction with an algorithm to 

take into account the thennodynamic interactions of the plume as weD as any potential 

wake effects. The SAcn model can also determine the potential drift and deposition 

frequencies by wind direction and distance category from a cooling tower. 

The general parameters used in the modeling are presented in Chapter 3.0, Table 3.4.1-2. A 

distribution of the predicted drift droplet sizes for the cooling tower design is presented in 

Table 5.1.4-1 . The salt drift emissions from the cooling tower were based on the theoretical 

maximum concentration of total dissolved solids (TDS) of 1,400 ppm expected in the 

circulating water. In reality, the TDS concentrations are expected. to be SO-percent or lower 

than this level. As a result, these analyses will produce conservative (i.e., higher than 

expected) impacts due to the cooling tower. 

Hourly surface meteorolOgical data and twice-daily mixing height d ata from the National 

Weather Service (NWS) stations at the Tampa International Airport and in Ruskin, 

respectively, were used for the years 1987 through 1991. This 5-year record coincides with 
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the meteorological data used for other air quality impact analyses presented in Section 5.6. 

Long-term monthly clearness indices and daily solar insolation values were also furnished. 

The SACTI model calculations utilized a polar coordinate receptor grid system centered on 

the tower. Receptors were placed surrounding the source at 22.5-degree intervals and at 

varying distance intervals. For the salt deposition and plume length computations, 100-m 

intervals out to 10,000 m were used; for plume fogging and icing computations, lOO-m 

intervals out to 1,600 m were used; for plume height, lO-m intervals up to 1,000 In were 

used; and for plume shadowing, 2OO-m intervals out to 8,000 In were used. 

In order to estimate impacts conservatively, it was assumed that the tower would operate 

year-round. This would produce conservative estimates of plume length, fogging, icing, 

plume shadowing, and salt deposition. Appendix 10.13 presents the input and output 

parameters for seasonal and annual cooling tower impact. 

5.1.4.1 Meteorological Impacts 

The frequencies of visible plume length and height, fogging, and plume shadowing resulting 

from the proposed cooling tower for the Project are presented in Appendix 10.1.5. ' An 

elevated visible plume with a maximum length of 300 m is predicted to occur only 

0.49-percent of the time and a maximum of O.07-percent in anyone direction. The plume 

length will be 100 m or less about 93-percent of the time. The highest frequency of this 

occurrence is in the west direction (wind blowing from the east) occurring 12-percent. 

However, in this direction beyond 100 m, it is expected that the plume would be barely 

perceptible (D.10-percent of the time at 200 m). Due to the low frequency of occurrence of 

the visible plume, the effect on local meteorology is expected to be insignificant. 

The nearest main roads to the Project Site are Recker Highway (County Road 655) about 275 

m (900 ft) to the south and Derby Avenue about 140 m (450 ft) to the north. Localized, 

temporary, ground-level fogging may occur infrequently during plume downwash 

conditions. This locally induced fog would diSSipate rapidly due to the high winds 

• associated with plume down wash conditions. Induced fogging to the cooling tower is not 

Golder Associates 



• 

• 

• 

03/IVOO 5-4 9939570 

expected to occur at 100 m or more from the towers. Icing is not predicted to occur from 

cooling tower drift. 

Plume shadowing was estimated to decrease significanUy with increasing distance from the 

cooling tower. Beyond 200 m (660 ft) from the tower, the annual average number of hours of 

plume shadowing in any direction is estimated to be less' than 50 hours per year. While the 

plume visibility is related" to plume shadowing, the effect occurs primarily close to the 

cooling tower. In addition, plume heights are predicted to be less than 50 m (164 ft) about 

96-percent of the time. Plume shadowing due to the cooling tower is not expected to have a 

significant adverse effect on visibility in the surrounding area. 

5.1.4.2 Salt Deposition Impacts 

The maximum salt deposition predicted from the cooling tower proposed for the Osprey 

Energy Center Project is presented in Table 5.1.4-2. The maXimum and second-highest 

monthly depositions from the cooling tower are predicted to be 8.3 and 8.2 kglkm2/month 

(approximately 99.6 and 98.4 kglkm2/yr), respectively. These depositions are predicted to 

occur about 0.4 km from the tower toward the west and west-southwest, respectively. At a 

distance of 1.0 km, the maximum deposition drops by about 70-percent to about 

2.7 klifkm'/month (32 klifkm'/yr). 

Saline drift can impact plants through direct absorption of salt deposited on leaf tissue as 

well as through absorption of salt accumulated in the soil. A literature search was conducted 

to determine the threshold limits of salt exposure that produce injury in native and 

agricultural species of vegetation. 

The most extensive studies to date on the effects of saline cooling tower drift were made as 

part of the Chalk. Point Cooling Tower Project in Maryland (Davis, 1979; Moon, 1979). These 

studies included a series of experiments and field observations on the impact of saline 

aerosols on seedlings of several woody perennial species (patterson et a1., 1978, 1979; Curtis et 

ai., 1976,1977; Francis, 1977). Of the species studied, only white flowering dogwood (Comus 

florida) was found to exhibit sufficient injury symptoms to be useful as a bioindicator at the 

depositions expected under cooling tower operation conditions at Chalk Point (Curtis et al., 
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1976). The expected ensile depositions ranged from 800 to 16,000 kglkm2jyr. Offsite 

deposition of approximately I ,ZOO kglkm2jyr (1,000 kglkm2/month), which were about 

equivalent to natural salt deposition for the area, were predicted from the Chalk Point 

towers. 

A similar evaluation on effects on soils and agricultural crops was also conducted in the 

Chalk Point project (Mukhi, 1980, 1981; Armbruster, 1979; Mulchi et al., 1976, 1977, 1978, 

1979). Evaluated crops included corn (Zea mays), soybean (Glycine max), and tobacco 

(Nicotiana lobacum). Davis (1979) reported statistical analyses on this data for dogwood, com, 

and soybeans. He was able to develop regression equations between salt deposition and leaf 

chloride concentration, and between leaf chloride concentrations and leaf injury in 

dogwood, and between leaf chloride concentration and yield in corn and soybean. 

At deposition rates between 6,100 and 24,000 kg/km.2/yr (508 and 2,017 kglkm2/month), Curtis 

et al. (1976) found that resultant leaf chloride levels of 3,466 to 6,124 JLglgram dry weight 

(gdw) caused injuries in about 5- to 4O-percent of the leaves of dogwood. Statistical 

correlation indicates a threshold leaf injury level of 9,000 kglkml/yr (750 kglkm2jmonth). 

Their conclusion was that "some injury may occur to a sensitive species such as dogWood 

under certain cooling tower operations," as based on the estimated deposition rate of 9,800 

kglkml/yr (816 kglkml/month). Statistical refinement of these data (Davis, 1979) indicates 

that the threshold value might be somewhat lower, in the vicinity of 6,200 kglkml/yr (516 

k!9'km'/rnonth). 

A second major series of studies has been performed at Boyce Thompson Institute (BTl) 

(McCune et al., 1977; Silberman and McCune, 1978). Silberman and McCune tested 

dogwood as well as northern red oak (Quercus borealis), Carolina hemlock (Tsuga caroliniana), 

Canadian hemlock (T. canadensis), com, and potato (Solanum tuberosum). These studies were 

conducted in controlled envirorunental chambers in which p lants were exposed to simulated 

salt drift for 6 hour periods and then returned to separate controlled chambers for injury 

evaluation after 7 days. The data of Silberman and McCune (1978) indicate the deposition 

threshold for dogwood to be about 0.17 glml (170 kglkm~ of total accumulated salt. 

Reported values for other species include com at 1.1 glm2 (1,100 kglkm?), potato at 0.67 glm2 
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(670 kglkm3), northern red oak at 0.67 gfm~ (670 kglkrnZ), Carolina hemlock at 1.1 to 2.1 glm1 

(1,100 to 2,100 kglkm]), and Carolina hemlock at 0.06 gfml (60 kglkm3). As shown by the two 

hemlock species, salt tolerance may vary between closely related species. Studies conducted 

at Bll found that the majority of species have an injury threshold level approximately four 

to seven times higher than that of dogwood. 

Freudenthal and Beals (1978) have proposed a method for estimating salt injury potential 

based on the injury levels developed by Silberman and McCune (1978) and McCune et nl. 

(1977). Their method includes several assumptions based on work of McCune and 

Silbennan. These include an underlying assumption that the potential for botanical injury is 

a function only of the accumulated chloride ion and associated deposition of salt. It is 

therefore independent of the rate at which salt is deposited and whether the deposition is 

applied in a single dose or in several cumulative doses . . They also assumed rainfall would 

wash all salt from the leaves. Using their model with their assumption of 2-week intervals 

between rain events, the annual deposition rate for damage in dogwood would be 

4,500 k!0<m'/yr (375 k!0<m'/month). 

An approximate ordering of plant species based on available data from the above-eited 

research and best estimates of tolerances is presented in Table 5.1.4-3. The species that may 

occur in the vicinity of the Project Site are also identified in this table. As noted on the table, 

these species generally have very high to moderate resistance to salt levels consistent with 

the surrounding environment. However, three salt-sensitive species, including--flowering 

dogwood, cinnamon fern (Osmunda cinnamomea), and royal fern (Osmunda regalis), may occur 

in the vicinity of the site. However, since the predicted arulUal deposition is extremely low 

(99.6 kglkmljyr) and within close proximity to the cooling tower, no adverse impacts are 

expected. 

In addition to direct absorption of salt deposited on leaf tissues, vegetation may be affected 

by absorbing salts that accumulate in the soil. Accumulation will occur if the annual 

deposition rate of salt exceeds the rate at which salt is leached from the soil by rainfall. 

However, it is difficult to predict which plant species would be most affected by soil salinity, 

as tolerance to salt spray does not necessarily parallel known plant tolerances to soil salinity, 
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but is governed by rate of foliage absorption (Grattan et al., 1981). Studies with sandy loam 

soil indicate that a deposition rate of approximately 10,000 kglkm2lmonth of sodium chlOride 

can cause some accumulation of salt in soil. Most -of the soils onsite are quite sandy 

throughout the profile and exhibit high permeability and leaching capability. Since the 

maximum deposition rate predicted for the Osprey Energy Center is only O.4-percent of the 

monthly threshold value that could cause salt accumulation in the soil, no significant soil 

impacts are expected. 

5.1.5 MEASURING PROGRAM 

No heat dissipation monitoring program is proposed. 
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Table 5.1.4-1. Estimated Dtifl Emission SpecLrum for Ole Cooling Tower fur the Osprey 
Energy Center 

Particle Size Range Total in Size Range 
(micrometers) (percent) 

O- SO SO.OO 

51-100 25.00 

101 - ISO 12.00 

151-250 9.10 

251 - 400 3.15 

401 -500 0.48 

>500 0.27 

• Source: The Marley Cooling Tower Company, 1992. 

• 
Golder Associates 
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• Table 5.1.4-2. Maximum Salt Deposition Predicted for the Osprey Energy Center 

Salt Deposition (kglkrnz/rnonth) 
at Distances (km) from Center of Cooling Tower 

Direction 0.1 0.2 0.3 0.4 0.5 0.6 0.8 1.0 1.5 2.0 2.5 3.0 

North 1.9 3.1 3.5 3.8 2.9 2.9 1.3 0.5 0.1 0.1 0.1 0.04 

North-northeast 1.4 2.2 2.4 2.5 1.7 1.7 0.8 0.4 0.1 0.1 0.1 0.03 

Northeast 1.1 1.5 1.5 1.9 1.8 0.6 0.5 0.3 0.05 0.03 0.03 0.08 

East-northeast 1.4 2.0 2.0 2.2 1.3 0.5 0.4 0.3 0.04 0.02 0.02 om 
East 2.2 3.9 3.9 4.2 2.7 1.4 0.8 0.4 0.07 0.03 0.03 0.01 

East-southeast 1.4 2.3 2.8 2.8 1.9 1.1 0.7 0.4 0.08 0.04 0.03 0.02 

Southeast 1.5 2.4 2.4 2.9 3.0 1.4 1.0 0.7 0.1 0.07 0.06 0.1 

South-southeast 1.4 2.2 2.6 2.5 1.9 1.8 0.8 0.3 0.1 0.1 ' 0.1 0.03 

South 2.4 3.7 4.3 4.6 3.5 3.5 1.7 0.6 0.2 0.2 0.2 0.07 

South-southwest 1.6 2.6 3.0 3.5 2.8 2.8 1.4 0.4 0.2 0.2 0.2 0.05 

Southwest 2.4 3.5 3.6 4.1 5.5 3.7 3.4 1.7 0.6 0.2 0.2 0.2 

• West-southwest 4.5 6.8 6.8 8.2 7.1 5.7 5.1 2.7 1.0 0.2 0.4 0.1 

West 4.3 6.9 6.9 8.3 6.8 5.1 4.3 2.3 1.0 0.4 0.3 0.08 

West-northwest 3.0 4.4 4.4 5.3 4.1 2.8 2.4 1.4 0.4 0.4 0.4 0.04 

Northwest 1.7 2.5 2.5 2.8 3.1 1.8 1.5 0.9 0.3 0.2 0.1 0.07 

North-northwest 1.6 2.4 2.7 3.1 2.3 2.3 1.2 0.4 0.1 0.1 0.1 0.05 

Source: Golder Associates Inc., 2000. 

• 
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• Table 5.1.4-3. Approximate Salt Tolerance Levels of Some Plant Species (Page 1 of2) 

Very Tolerant (Threshold: >4,(XX) kglkm]; L050: > 10,000 kglkm~' 
Marsh-elder Iva imbricata 
Marsh-elder Iva jrulescens 

Very High or High Resistance (Threshold : 1,000 to 5,000 k&'km1
; L050: 4,000 to 10,(00 kglkm~ 

Red cedar It Juniperus virginiana 
Saltbush" Baccharis halmifolia 
Yaupon to lIex varnilorill 
Northern bayberry MyriaJ pennsylvatica 
American holly Ilex apnea 
Large cranberry Vacci,,;um macrocarpon 
Pitch pine Pinus rigidR 
Switchgrass Panicum virgaturn 
Cattail" Typhilloti{olill 
Black Cherry It Pnmus serafina 
Live oak to Querrus virginiana 
Waxmyrtle b Myrico. urifera 
Low gallberry b llex gloom 
Bullbrier greenbrier It Smilax bona-nox 
Lettuce lActuca sativa 

• Moderate Resistance (Threshold: 400 to 1,000 k&'kml; LD50: UKKl to 4,000 kglkm~' 
Winged sumac" Rhus copalfina 
Tulip tree Liriodendron tuliplfera 
Norway spruce Picea abies 
Virginia Pine Pinus Virginuma 
California privet Ligustrum ovalifolium 
Snap bean Phascolus vulgaris 
Carolina hemlock Tsuga caroliniana 
Virginia creeperb Partlll:tlocissus quinquefolia 
Grape b Vil is spp. 
Common greenbrier b Smilax rotundifolia 

Low Resistance (fhreshold: 200 to 400 kWkm~ L05O: 500 to 1,CXXl kWkm~ 
Soybean Glycine max 
White ash Fraxinus amerialna 
Red maple b Acer rubrum 
Highbush blueberry ~ Vaccinium corymOOsa 
Staggerbush Lyonia mariana 
Southern red oak Quercusfalcata 
Azalea Rhododendron sp. 
Com Zea mays 
Peach Prullus persico 

• 
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Table 5.1.4-3. Approximate Salt Tolerance Levels of Some Plant Species (Page 2 of 2) 

Very Low Resistance or Intolerant (Threshold: 40 kglkm2; LD50: 200 kYI<m~' 
Sassafras b Sassafras a/bid 11m 

Southern arrowwood Viburnum denlalum 
Northern red oak Quercus borealis 
Potato Solanum tuberosum 
Sedge b Cyperus gray;i 
Rayallern b Osmunda regalis 
Cinnamon fern b Osmunda cinnamonea 
Marsh fern Thelypteris palustris 
Apple Malus pumila 
Grapefruit Citrus sp. 
Avocado Persea americana 
Silver maple Acer saccharinum 
Flowering dogy.rood b Comus florido. 
Canadian hemlock Tsuga canadensis 

Approximate threshold of response and SQ..percent leaI damage (LD50) levels for accumulated 
salt deposition . 

• Species (or closely related species) which may occur in the vicinity of the Osprey Energy Center. 
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5.2 EFFECTS OF CHEMICAL AND BIOCIDE DISCHARCES 

5.2.1 INDUSTRIAL WASTEWATER DISCHARGES 

5.2.1.1 Surface Water Discharges 

The Osprey Energy Center will not have any direct surface process water discharges. The 

Site will have four types of off-site discharges: (1) cooling tower blowdown; (2) low-volume 

plant wastewater; (3) off-site sanitary wastewater; and (4) Site stormwater. Power plant low­

volume wastewater includes plant and equipment drain wastes, demineralizer regenerant 

waste streams, plant water pretreabnent filter backwash, and sanitary wastewaters. 

Anticipated generation rates for these wastewater streams are presented in Figure 3.5-3. 

With the exception of stormwater, all other types of wastewater from the Site will be 

discharged to the City of Auburndale's wastewater treatment facilities for treatment and 

disposal. Sanitary wastewater will be disposed of separately from the cooling tower and 

plant process wastewater. Treatment and potential impacts of low·volume plant wastewater 

are discussed below. The Site stormwater and plant-related sanitary wastewater are 

discussed in Sections 5.3.4 and 5.5, respectively. 

The proposed Project will diSCharge wastewater generated from cooling tower blowdown 

and low·volume process wastewater at the Site to the City of Auburndale's wastewater 

treatment facilities. A dedicated pipe will carry this discharge to the Allred Wastewater 

Treatment Plant. The City of Auburndale has a permit from the Florida Department of 

Environmental Protection (FDEP) for the operation of the Allred Wastewater Treatment 

Plant and for the discharge of treated wastewater from the Allred Wastewater Treatment 

Plant to a sprayfield and a surface water feature (Lake Lena Run). The City's treatment 

plant is operating in compliance with FDEP permit requirements. Under normal operating 

conditions, the Allred Wastewater Treatment Plant will be able to receive, treat, and dispose 

of the Projecfs wastewater while maintaining compliance with the FDEP pennit. As such, 

the wastewater from the Project will have virtually no adverse surface water quality impacts 

on the downstream water quality of Lake Lena Run. 

The proposed wastewater discharge plan will be to combine cooling tower blowdown with 

plant process wastes (sanitary wastewater is discharged separately). This plant wastewater 

Golder Associates 



• 

• 

• 

03/11/00 5-13 9939570 

can be sent either to Allred's Wastewater Treatment Plant or the North Regional Plant for 

treatment. Plant wastewater will be collected in a tank prior to disposal and monitored for 

flow and sampled for quality prior to disposal. Under certain co~ditions, the wastewater 

discharge will be routed to the Oty of Auburndale's North Regional Treatment facility: 

• U the Allred facility cannot accommodate the volume of wastewater from the Project 

due to sprayfield limitations, and 

• If results from the Project wastewater storage tank indicate that additional treatment 

is necessary. 

5.2.2 COOLING TOWER BLOWDOWN 

Evaporative losses in the cooling tower will result in a concentration of constituents in the 

cooling tower circulation water. To prevent acrumulation of undesirable constituents from 

exceeding acceptable limits, chemicals will be added to control water chemiStry, and a 

stream of water (blowdown) will be removed from the tower continuously and discharged 

to the wastewater effluent stream. The concentrations of constituents in the cooling tower 

blowdown are directly related to the number of cycles of concentration. Based on the water 

quality of the reclaimed water received from the City of Auburndale and the cycles of 

concentration in the lower basin, the concentrations of effluent constituents will vary. Table 

S.2.z...1 presents a range of water quality for cooling tower blowdown as a function of cycles 

of concentration. 

Groundwater, from the Upper Floridan aquifer, will be used as a supplemental source for 

cooling tower make~up and will be used as a backup source, should reclaimed water from 

Auburndale become temporarily unavailable. 

5.2.3 MEASUREMENT PROGRAMS 

The circulating water system and cooling tower basin will be monitored to determine water 

quality. 1h.is will be accomplished using grab~samples, which will be taken several times a 

day to determine pH and other specific parameters. Water conductivity will be continuously 

monitored. Conductivity provides an inclusion of the relative amount of chlorides, sodium, 

and other ionic (conductive) constituents. 
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Wastewater will be collected in a storage tank prior to being sent off site. Parameters that wiU 

be monitored through the use of grab samples and in-line monitors include: pH, conductivity, 

chloride concentration, etc. In addition, discharge volumetric flow will be continuously 

monitored. 
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• Table 5.2.2.·1 SUQE:1l: and Wastewater Chemis~ limits· 
Wastewater Return 

(m~t,6.1 Water SUE:121~ (m~) 
Parameter 3.5 C>,:cles 5 CXcles Groundwater Reclaimed Remarks 

pH adjusted adjusted 8.1 8.02 
Total Suspended Solids <5.0 <5.0 <5.0 <5.0 

Total Dissolved Solids 617 880 124.5 330 
Total Hardness (as CaCOl ) 322 457 7. 156 Notet 

Calcium 247 350 68 81 
Magnesium 98 139 29 25 

Sodium '''' 182 • 150 
Potassium 33 .7 9.' 9.4 

Alkalinity (as CaCOl ) 120 150 50 % Note 2 
Sulfate 40 56 3 40 

Chloride (as Cae03) 89 '" 5 % 
Total Nitrogen 7 10 <05 <5 Nole3 
Silica (as SiOJ 58 83 17 16 

Jron (Feh and F~") <1.0 <0.1 <0.1 <0.08 
.... d < 0.083 <0.083 <0.01 <0.1 

Barium 40 40 40 <0.1 
Strontium <1 <1 0.07 

Arsenic <0.15 <0.15 <0.01 <0.01 
Beryllium 0.0025 0.0025 0.0025 

Sulfur (SO.) TJ 12 44 
Boron <0.05 <1 03 

Cadmium 0.018 0.018 0.018 
Chromium (hexavalent) <0.01 

Total Chromium 3.3 33 33 <0.01 • Cob.!. 0.48 0.48 0.48 
Coppe:r <0.05 <0.15 <0.01 .:::0.01 

Cyanide 0.073 0.073 0.073 
Fluoride 294 29' 294 

Manganese 0.03 0.1 < 0.01 <0.01 
Mercury <0.1)015 <0.0015 <0.0002 <0.0002 

Nickel 1.75 1.75 1.75 2 
Oils and Grease 100 100 100 50 

Phenolics 10 
Silver 0.005 0.005 0.005 
zmc 0.035 0.07 <0.01 <0.01 

CBOD5 10 975 975 <20 
Total phosphorus 35 24 24 0.7 

T etrachJorethylene 053 053 0.53 
Trichloroethylene 0.71 0.71 0.71 

Toluene 1.31 131 1.31 
Vinyl chloride 0.004 0.004 0.004 

CBOD5 < 100 <100 <20 <20 
Phosphate (PO,) 11 20 02 14 

-Total phosphorus 2 35 02 0.7 
Conductivi!y 1500 2,000 210 530 

I Sum of Calcium (CaCO,), Magnesium (CaCC,), and Sodium (CaCO,) 
2 Methyl Orange (CaCO,) 
l Below laboratory detection limit (BLO) of 5 mgfJ 
I All figures are in mw'J, unless otherwise indicated. 
5 Ca1culations are based on the feclaimed water and groundwater supply concentrations shown. 
6 Variations in reclaimed water chemistry will affect discharge parameters. • 1 Wastewater concentrations are calculated based on preliminary figures and as a function of cycles of concentration. 

Source; Nalco Chemical Company, November 1999; Calpine, Inc., 1999. 
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5.3 IMPACTS ON WATER SUPPLIES 

5.3.1 SURFACE WATER 

No surface water withdrawals are planned for the Project. The Project will receive reclaimed 

water from the Allred Wastewater Treatment Plant that would otherwise be applied to their 

sprayfield or, in some instances, Lake Lena Run. This use of reclaimed water from the City of 

Auburndale's Allred Wastewater Treatment Plant has no impact on water supplies of existing 

legal uses. 

5.3.2 GROUNDWATER 

The Project proposes three on~site groundwater supply wells to supplement the reclaimed 

water supply. Only two wells will operate at any given time, the third well will serve 

exclusively as emergency backup. The maximum daily groundwater withdrawal is 

approximately 4 mgd. 

The effects that groundwater withdrawal will have on the area surrounding the Osprey 

Energy Center were simulated using Visual MODFLOW. The analyses were performed with a 

conservative approach (Le., no recharge from precipitation to the aquifers) as requested by 

SWFWMD and outlined in Part C (Water Use Design Aid) of the SWFWMD Water Use Permit 

Information Manual Guly, 28 1999). The analyses were performed using the peak pumping 

period withdrawal rates in a leaky aquifer under steady~state conditions. Four distinctive 

layers were modeled: the surficial aquifer system (SAS) was modeled as the top layer followed 

by the intermediate-aquifer system, a confining unit, and the Upper Floridan aquifer (UFA) as 

layers 2, 3, and 4, respectively. The results indicated that the maximum drawdown at the Site 

boundary will be approximately 2.8 feet in the UFA (see Figure 5.3.z..1). This 2.s.-foot 

drawdown in the UFA is less than the 4.O-foot drawdown limit at the property boundary and 

beneath wetlands and water bodies allowed by SWFWMD, as stated in Part C of the Water Use 

Permit Information Manual Guly 28, 1999). The maximum expected drawdown in the SAS (see 

Figwe 5.3.2.2) at the property boundary is 0.36 foot. This O.36-foot drawdown in the SAS is less 

than the 1.O-foot drawdown limit at the property boundary and beneath wetlands and water 

bodies allowed by SWFWMD, as stated in Part C of the Water Use Permit Information Manual 

Guly 28, 1999). Drawdown contours produced in the intermediate aquifer system were 

identical to those in the SAS (see Figure 5.3.2--2). Therefore, the analysis demonstrates that 
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there are no adverse impacts from pumping on wetlands, surface waters, or existing legal uses. 

See Appendix 10.1.8 for a thorough discussion of groundwater modeling results. 
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The storm water management system for the Site wiu include dry detention ponds. The 

quantity of water percolated through the bottom of the detention ponds will be an estimated 

0.81 acre-foot. The impact on the surficial aquifer system at the Site (19.5 acres) resulting 

from the detention ponds is approximately 0.4 inches for the design storm event (25 year, 24 

hour). 

5.3.3 DRINKING WATER 

Potable water for the facility will be provided from the aty of Auburndale water supply 

system. The total potable water use for the facility is estimated to be approximately 

3,000 gpd. The City water supply system currently has 3.6 mgd of available capacity. The 

plant's requirement for potable water is minimal. Therefore, the potable water required for 

the Project will not have a significant impact on the City's water supply system capacity of 

3.6 mgd. Groundwater modeling of the aquifers, discussed in Section 5.3.2, underlying the 

Site indicates that the drawdown from the new wells on the Site will not impact the water 

supply wells of adjacent property owners. 

5.3.4 LEACHATE AND RUNOFF 

The Project does not require solid waste disposal facilities (e.g., coal ash landfills) that would 

generate leachate. 

The Site stormwater management system will be designed to meet all applicable SWFWMD, 

FDEP, and Gty of Auburndale storm water quantity and quality control requirements. Plant 

stormwater runoff will be discharged, after treatment by the detention ponds, to ditches 

along the northern right-of-way of Recker Highway and the southern right-of-way of Derby 

Avenue. The roadway flow patterns indicate that the swales eventually overflow into Lake 

Lena Run, approximately 4,000 feet east of the Site. Details regarding the Site stormwater 

system design are presented in Appendix 10.1.7. 

Given the Project fuel is natural gas that will be delivered by pipeline, no storm water will be 

contaminated by the Project's fuel. Runoff from several "contact" areas, such as the 

transformer area, will be contained and inspected or sampled to verify that there is no oil 
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contamination after a rainstorm event. If no contamination is present, an isolation valve will 

be opened to send the stormwater to the detention ponds. If oil is found, then the 

transformer basin water will be managed by a qualified contractor. Discharge of treated 

storm water will have no adverse impacts on downstream water quality. 

5.3.5 MEASUREMENT PROGRAMS 

There will be regular monitoring of the Project wastewater storage tank to ensure 

compliance with Publically Owned Treatment Works pretreatment and/or discharge 

requirements. 
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5.4 SOLlD!HAZARDOUS WASTE DISPOSAL IMPACTS 

5.4.1 SOLID WASTE 

Because of the type of fuel to be utilized at the Osprey Energy Center (e.g., natural gas), only 

small quantities of solid wastes will be generated at the plant (see Section 3.7.1). Solid wastes 

will be limited to munidpal solid waste (office and breakroom waste) and infrequent 

replacement of demineralizer resins. Sanitary wastes (approximately 1.5 to 2.0 gpm) will be 

transferred by existing pipeline adjacent to the Site to the Gty of Auburndale's wastewater 

treatment facilities. 

Other solid wastes will be managed by a contractor (franchised collector by the ety of 

Auburndale or retained directly by the Project). For disposal, the nearest available sanitary 

landfill is the North Central Landfill near Lakeland. There will be no on-site disposal of solid 

wastes. Because of the small quantities of wastes generated, there will be no significant 

impacts to existing landfill space or resource recovery capacity. 

5.4.2 HAZARDOUS WASTE 

No significant on- or off-site impacts will result from the wastes generated by the operation 

of the facility. The potentially hazardous wastes generated by the operation of the Osprey 

Energy Center are produced during the regeneration of the demineralizers and the 

replacement of the SCR catalyst. The demineralized waste streams will be neutralized in an 

off-site tank. The SCR catalyst will be replaced periodically (typically every 3 to 7 years). 

Catalyst replacement will be performed by a qualified contractor who would remove the 

spent catalyst block from the Site. These blocks may be recycled using a regeneration 

process (in the contractors off-site shop). After a number of such cycles, no further 

regeneration is possible. The spent catalyst block will be disposed of by the contractor in a 

permitted hazardous waste landfill. 

Cht:mical cleaning wastes (see Section 3.6) will be managed off-site at a licensed fadlity in a 

neutralization unit prior to routing the wastewater to the City of Auburndale. 
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5.5 SANITARY AND ornER WASTE DISCHARGES 

As previously discussed in Sections 3.6.3 and 5.2.1, sanitary wastewaters will be discha rged 

to the City of Auburndale wastewater treatment and disposal system (Allred Treatment 

Plant). Sanitary wastewater will be treated in the City's sewage treabnent plant. 

Discharge of process wastewater is discussed in Section 5.3. 
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Air quality impact analyses were performed. to estimate the potential air quality impacts of 

pollutant emissions from the Osprey Energy Center. These analyses are discussed in detail 

in the PSD permit application contained in Appendix 10.1.5. The technical information and 

analysis required by the federal and state PSD regulations are contained in this PSD 

application. Although this document is an appendix to the SeA. it has been prepared as a 

stand-alone PSD application to allow FOEP, EPA. and other involved agencies to readily 

review the Project's emissions and impacts. The following sections present a summary of the 

air modeling approach used and air quality impacts obtained. These results demonstrate 

that the Project will comply with all AAQS and PSD Class II and I increments. 

The Osprey Energy Center will be a new air pollution source that will result in increases in 

air emissions in Polk County. The EPA has implemented regulations requiring a PSD review 

for new or modified sources that increase air emissions above certain threshold amounts. 

PSD regulations are codified in 40 Code of Federal Regulations (CFR) Part 52.21 and 

implemented through delegation to the FDEP. Florida's PSD regulations are codified in 

Rule 62-212.400, FAC. 

Under Federal and State of Florida PSD review requirements, all major new or modified 

sources of air pollutants regulated under the Clean Air Act (CAA) must be reviewed and a 

pre-construction pennit issued. EPA has approved Florida's State Implementation Plan 

(SIP), which contains Florida's PSD regulations; therefore, PSD approval authority has been 

granted to DEP. 

A "major facility" is defined as anyone of 28 named source categories that have the potential 

to emit 100 tons per year (fPY) or more or any other stationary facility that has the potential 

to emit 250 TPY or more of any pollutant regulated under CAA. "Potential to emit" means 

the capability, at maximum design capacity, to emit a pollutant after the application of 

control equipment. Once a new source is deteouined to be a "major facility" for a particular 
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pollutant, any pollutant emitted in amounts greater than the PSD significant emission rates 

is subject to PSD review. 

Because the Project is classified as one of the named source categories and will have the 

potential to emit more than 100 TPY of at least one regulated pollutant, the Project is subject 

to PSD review. In addition, more than one regulated pollutant will be emitted in amounts 

greater than 100 TPY as well as amounts greater than the 1'5D significant emission rates. 

The Project's proposed annual emissions are presented in Table 5.6.1-1 and compared to the 

significant emission rate thresholds. Based on the proposed emissions for the Project, a PSD 

review is required for each of the following regulated pollutants: 

• Particulate matter (PM) as total suspended particulate matter (TSP), 

• Particulate matter with aerodynamic diameter of 10 microns or less (PMIO), 

• Sulfur dioxide (S00, 

• Nitrogen dioxide (N00, 

• Carbon monoxide (CO), 

• Volatile organic compounds (Voq, and 

• Sulfuric acid mist. 

Polk County has been designated as an attainment area for all criteria pollutants [i.e., ozone 

(0), PM10I SOl< CO, and N02I and is classified as a PSD Class IT area for PMIO,I SO:z, and NOZ; 

therefore, the PSD review will follow regulations pertaining to such designations. 

PSD review is used to determine whether significant air quality deterioration will result from 

the new or modified facility. Major facilities are required to undergo the following analysis 

related to PSD for each pollutant emitted in significant amounts: 

• Control technology review, 

• Source impact analysis, 
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Table 5.6.1-1 Proposed Emissions Due to the Osprey Energy Compared to the PSD Significant Emission 
Rat" 

Emissions (fPY) 

Pollutant Potential Emissions from Significant 

Sulfur Dioxide 
Particulate MaHer [PM(fSP)J 
Particulate Matter (PM'G) 
Nitrogen Dioxide 
Carbon Monoxide 
Volatile Organic Compounds 
Lead 
Sulfuric Acid Mist 
Total Fluorides 
Total Reduced Sulfur 
Reduced Sulfur Compounds 
Hydrogen Sulfide 
Mercury 
MWC CKganics (as 2,3,7,8-TCDDI 
MWCMetals (as Be, Cd) 
MWC Acid Gases (as Hal 
MSW Landfill Gases (NMOC) 

Note; NEG= Negligible. 
MWC= municipal waste combustor 
MSW - mWlicipal solid wa$te 

Proposed Project" Emission Rate 
95 40 
199 25 
194 15 
258 40 
797 100 
70 40 

NEG 0 .• 
15 7 

NEG 3 
NEG 10 
NEG 10 
NEG 10 

0.000014 0.1 
NEG 3.5 x 10-6 
NEG 15 
NEG 40 
NEG so 

TCDO- tetra- through octa<h1orinated dibenzo-p-dioxins and dibenzofurans 
Be ... beryllium 
Cd-cadmium 
HQ· hydrogen chloride 
NMOC ... non-methane organic compounds 

PSDReview 
Required? 

y" 
y" 
y" 
y" 
Yes 
y" 
No 
y" 
No 
No 
No 
No 
No 
No 
No 
No 
No 

Bued on Project operating in combined (}'de mode with two Cfs at baseload conditions firing natural gas for 
5,880 houn at S9"F ambient temperature and power augmentation with duct firing at a maximum heat input rate 
of 250 mmBtuIhr for 2,.880 hours at 95"F ambient temperature. Includes emissions from cooling lower, 
emergency generator and fire pump. For CO emissions, the two CTs are assumed to operate at 6(}.percent load 
for 1,500 hours displacing those hours at baseload operations. 
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Air quality analysis (monitoring), 

• Source information, and 

• Additional impact analyses. 

The control technology review requirements of the federal and state PSD regulations require 

that all applicable federal and state emission·Umiting standards be met, and that Best 

Available Control Technology (BACI') be applied to control emissions from the source. The 

BACf requirements are intended to ensure that the control systems incorporated in the 

design of a proposed fadlity reflect the latest in control technologies used in a particular 

industry and take into consideration existing and future air quality in the vicinity of the 

proposed facility. BACf must, as a minimum, demonstrate compliance with new source 

performance standards (NSPS) for a source (if applicable). An evaluation of the air pollution 

control techniques and systems, including a cost·benefit analysis of alternative control 

technologies capable of achieving a higher degree of emission reduction than the proposed 

control technology, is required. The cost·benefit analysis requires the documentation of the 

materials, energy, and economic penalties associated with the proposed and alternative 

control systems, as well as the environmental benefits derived from these systems. A 

decision on BACI' is to be based on sound judgment, balancing environmental benefits with 

energy, economic, and other impacts. 

A source impact analysis must be performed for criteria pollutants to address compliance 

with AAQS and PSD Class II and 1 increments. These analyses may be limited to the new 

source if the net increases in impacts as a result of the new source are below significant 

impact levels. The significant impact levels are threshold levels that are used to determine 

the level of air impact analyses needed for the Project. If the new source's impacts are 

predicted to be less than Significant, then the source's impacts are assumed not to have a 

significant adverse affect on air quality and additional modeling with other sources is not 

required . However, if the source's impacts are predicted to be greater than the Significant 

impact levels, additional modeling with other sources is required to demonstrate compliance 

with ambient air quality standards. 
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An air quality monitoring analysis must be performed that contains an analysis of 

continuous ambient air quality data in the area affected by the proposed major stationary 

facility. Existing data from the vicinity of the proposed source may be used if the data meet 

certain quality assurance requirementsi otherwise, additional data may need to be gathered. 

The regulations also include an exemption that excludes or limits the pollutants for which an 

air quality analysis must be conducted if the air quality impacts for the proposed source are 

predicted to be less than the de minimis levels. Source information must be provided to 

adequately describe the proposed Project. The general type of infonnation required for this 

Project is presented in Section 2.0. 

Additional analyses of the proposed source's impacts on soils, vegetation, and visibility, 

especially as they affect PSD Oass I areas, must be performed. Air quality impacts as a result 

of general commercial, residential, industrial, and other growth associated with the source 

also must be addressed. 

• The proposed methods and assumptions used in the air quality modeling analyses. to 

support the air permit application were submitted in a separate protocol document to FDEP 

(Golder Associates, February 2000). The objective of developing and submitting a techitical 

protocol document was to obtain concurrence with the proposed methodolOgies from FDEP 

and appropriate regulatory agencies prior to performing the detailed analyses. FDEP did 

not object to, or otherwise comment, on the proposed protocol for the Project. 

• 

The following sections describe the methods and assumptions used to determine the air 

quality impacts due to the Osprey Energy Center and provide a summary of the maximum 

air quality impacts associated with the proposed Project. 

5.6.1.2 Analysis Approach and Assumptions 

General Modeling Approach 

The air quality modeling approach followed EPA and FDEP modeling guidelines for 

determining compliance with AAQS and PSD increments. 
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To develop the maximum concentrations for the Project, the general modeling approach was 

divided into screening and refined phases. The basic difference between the two phases is 

that the receptor grid used to predict concentrations in the refined phase is denser (i.e., 

lOO-m spacing) than that used in the screening phase. 

Aiter final lists of highest annual and short-term concentrations were developed, the refined 

phase of the analysis was conducted as necessary by predicting concentrations for a refined 

receptor grid centered on the receptor at which the highest annual or short-term 

concentration from the screening phase was produced. The air dispersion model was 

executed for the entire year with the refined receptor grid. This approach was used to 

ensure that valid high~st concentrations were obtained . Descriptions of the emission 

inventory and receptor grids used in the screening and refined phases of the analysis are 

presented in the following sections with detailed discussions given in the PSD Permit 

Application, Appendix 10.1.5. 

Air Quality Models 

The selection of an air quality model to calculate air quality impacts for this Project was 

based on its ability to simulate impacts in areas surrounding the Site as well as at the PSD 

Class I area of the Chassahowitzka NWA, located about 102 km from the Site. Two air 

quality dispersion models were selected and used in these analyses to address air quality 

impacts for the Project. These models were: 

• Industrial Source Complex Short Term (ISCST3) dispersion model, and 

• California Puff model (CALPUFF). 

Th,e ISCST3, Version 99155, dispersion model (EPA, 1999) was used to evaluate the 

maximum pollutant impacts due to the Project in nearby areas surrounding the Site, The 

ISCST3 model is applicable for estimating the air quality impacts in areas that are within 

50 km from a source. 1his model is maintained by the EPA on its Internet website, Support 

Ct:nter for Regulatory Air Models (SCRAM), within the Technical Transfer Network (ITN). 
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The ISCST3 model is designed to calculate hourly concentrations based on hourly 

meteorological data (Le., wind direction, wind speed, atmospheric stability, ambient 

temperature, ,lnd mixing heights). The ISCST3 model is applicable to sources located in 

either flat or rolling terrain where terrain heights do not exceed stack heights. These areas 

are referred to as simple terrain. The model can also be applied in areas where the terrain 

exceeds the stack heights. These areas are referred to as complex terrain. 

The Site is no more than 148 feet above mean sea level (USC&GS, 1929). Around the 

immediate vicinity of the Site, the terrain is flat to gently rolling with elevations that range 

within 10 to 20 feel of the Site elevation. Due to the minimal amount of terrain elevation 

differences in the Project's vicinity, receptor elevations were not induded in the analysis. As 

a result, the simple terrain option was used for the air modeling analysis which assumes that 

all receptors are at the same elevation as the stack. base elevations for the HRSG and cooling 

tower. 

At distances beyond 50 km from a source, the CALPUFF model, Version 5.0 (EPA, 1998), is 

recommended for use by the EPA and FDEP. The CALPUFF model is a long-range transport 

model applicable for estimating the air quality impacts in areas that are more than 50 km 

from a source. The methods and assumptions used in the CALPUFF model were based on 

the latest recommendations for modeling analysis as presented in the Interagency Workgroup 

on Air Quality Models (lWAQM), Phase 2 Summllry Report and Recommendations for Modeling 

Long Rimge Transport Impacts (EPA, 1998). lh.is model is also maintained by the EPA on the 

SCRAM website. 

As a result, the CALPUFF model was used to perform the Significant impact analysis at the 

Chassahowitzka NW A for the Project. 

For modeling analyses that will undergo regulatory review, such as PSD permit applications, 

the following model features are recommended by EPA (1998) for rural mode and are 

referred to as the regulatory default options in the ISCST3 model and, where applicable, the 

CALPUFF model: 
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• Final plume rise at all receptor locations, 

• Stack-tip down wash, 

• Buoyancy-induced dispersion, 

• Default wind speed profile coefficients for rural mode, 

• Default vertical potential temperature gradients, and 

• Calm wind processing. 

In this analysis, the EPA regulatory default options were used to address maximum impacts. 

Meteorological Data 

Meteorological data used in the ISCST3 model to determine air quality impacts consisLed of a 

concurrent five-year period of hourly surface weather observations and twice-daily upper 

air soundings from the National Weather Service (NWS) stations at Tampa ~temational 

Airport and Ruskin, Florida, respectively. The five-year period. of meteorological data were 

from 1987 through 1991, which are the latest readily available data for these stations that are 

acceptable to the FDEP. The NWS station at Tampa is located approximately 42 miles west 

of the proposed Site while the NWS station at Ruskin is located apprOximately 45 miles 

southwest of the proposed Site. 

These meteorological data are the most complete and representative of the region around 

the Site because both the Site and the weather stations are located in areas that experience 

similar weather conditions, such as frontal passages. In addition, these data have been 

approved for use by the FDEP in previous air permit applications to address air quality 

impacts for other proposed sources locating in Polk County and adjacent COWlties. 

Emission Inventory 

Stack and operating parameters and emission rates of criteria pollutants for the Cfs, duct 

burners, and cooling tower were developed from design data supplied by equipment 

vendors for Ule Project. The design data were developed for the turbines firing nalural gas 

and operating at 60-, 75·, and lOO·percent of maximum capacity in combined cycle model. 

Because the inlet ambient air temperature directly affects turbine combustion and operation, 
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design data were also provided for three ambient air temperatures that cover the range of 

temperatures for the Project Site location: 32, 59, and 95"F. Air dispersion modeling was 

performed for the three operating loads and three ambient temperatures to provide a range 

of operating conditions that will produce maximum ground-level impacts. These modeling 

scenarios encompass the operating conditions that will produce the maximum emissions on 

a short-term basis (i.e., l OO-percent load at 32"F) and the minimum plume rise (Le., 

6O-percent load at 95°F). In addition, air dispersion modeling was performed when duct 

firing and power augmentation are used in the HRSG. 

The stack, operating, and emission data used in the air dispersion modeling are presented in 

Tables 2-1 through 2-3 and Attachment A of Appendix 10.1.5. 

Receptor Locations 

For predicting maximum concentrations in the vicinity of the Project, a polar receptor grid 

was used which consisted of 729 receptors. These receptors included 36 receptors located on 

radials extending out from the proposed stack location for HRSG No.1. Along each radial, 

receptors were located beginning at the fenced plant property and extending to distances of 

100; 200; 300; 400; 500; 700; 1,000; 1,500; 2,000; 2,500; 3.()00; 4,000; 5,000; 7,000, 10,000; 12,000; 

15,000; 20,000; 25,000; and 30,000 m. However, concentrations were predicted only a t 

receptors located off plant property that would be considered ambient air locations. As a 

result, because the proposed plant property extends out from a minimum distance of about 

60 m in several directions to about 330 m for other directions, there were directions for which 

receptors were not modeled at certain distances (e.g., 200 m) which would not be considered 

ambient air locations. 

For each pollutant and averaging time, modeling refinements were performed, as needed, 

by employing a Cartesian receptor grid with a maximum spacing of 100 m centered on the 

receptor and for the year during which the maximum impact from the Project was 

predicted. 
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For the PSD Class I analysis, the maximum concentrations were predicted at 13 receptors 

surrounding the PSD Class I area of the Chassahowitzka NW A. These receptors have been 

provided by the FDEP for use on previous applications. 

5.6.1.3 Model Results 

A summary of the maximum pollutant concentrations predicted due to the proposed 

emissions from the Osprey Energy Center is presented in Table 5.6.1-2. As shown in this 

table, the maximum predicted PM1o" SOit NOli' and CO impacts due to the Project are all 

below the Significant impact levels. Because the Project will not have a significant impact 

upon the air quality in the vicinity of the Site, more detailed modeling analyses for 

detennining compliance with the AAQS and PSD Oass IT increments are not required. 

The maximum predicted PM1o. SOl. NOli and CO impacts due to the Project are also below 

the de minimis monitoring levels. Because the proposed source will not have p redicted 

impacts greater than de minimis levels, preconsbuction monitoring data are not required to 

be submi tted as part of the PSD review. 

A summary of the maximum pollutant concen trations predicted at the PSD Class I area of 

the Chassahowitzka NWA due to the proposed emissions from the Osprey Energy Center is 

presented in Table 5.6.1-3. As shown in this table, the maximum predicted PM10I SOz, and 

N02 impacts due to the Project are all below the PSD Gass I significant impact levels. 

Because the Project will not have a significant impact upon the air quality in the PSD Class I 

area, more detailed modeling analyses for determining compliance with the AAQS and PSD 

Gass II increments are not required. 

Based on these results, the maximum impacts predicted for the Osprey Energy Center will 

not cause or contribute to a violation of any applicable AAQS, or any PSD Gass II or O ass I 

increments. 

5.6.1.4 Additional Impact Analysis 

Impacts Due To Direct Growth 

The Osprey Energy Center is being consbucted to meet current and projected electric 

demands. Additional growth as a direct result of the additional electric power provided by 

the Project is not expected. 
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Table 5.6.1-2 Summary of Maximum Pollutant Concentrations Predicted for Two Combustion Turbines and Cooling Tower 

Compared to the EPA Class II Significant Impact Levels 

EPA Class II 
SignifICant PSO Clas.s II 

Averaging Maximum Predicted Impact levels Increments AAQS 
Pollutant TIme Concentration (u&,m~ (u&,m~ (ugfm~ (u&,m~ 

WITHom DUCT FlR1NG 
Combustion Turbines Only 

SO, Annual 0.051 1 25 60 
24-Hour 135 5 91 '"" 3-Hour UP 25 512 1,300 

PMIO Annual 0.11 1 17 50 
24-Hour , .. 5 '" 150 

NO, Annual 0.14 25 100 

CO 8-Hour ,. 500 NA 1O)XX) 

I-Hour 427 >mJ NA ..,)XX) 

Combustion Turbines and Cooling Tower 
PMIO AnnulIl 0.26 1 17 50 

24-Hour ., 5 '" 150 

WlTIIroWER AUGMENTAllON & DUCfARING 
Combustion Turbines Only 

so, Annual 01)36 1 25 60 

24-Hour 121 5 91 '"" l-Hour 738 25 512 1,300 

PMIO Annual 0.Q7 1 17 50 
24-Hour 2.3 5 '" 150 

NO, Annual 0.09 25 100 

CO 8-Hour 48 500 NA 1O)XX) 

I-Hour 251 >mJ NA ..,)XX) 

Combustion Turbines and Cooling Tower 
PMIO Annual 023 1 17 50 

24-Hour 3.9 5 '" 150 

NA- not applicable 
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Table 5.6.1-3. Summary of Maximum Pollutant Concentrations Predicted for Two Combustion Turbines and Cooling Tower 

Compared to the EPA Class I Significant Impact Levels and PSD Oass I Increments 

EPA Class I 
Maximum Predicted Significant PSD Class I 

Averaging Concentration {u&m~ Impact Levels Increments 

Pollulant Tom, 1SCST3 Model CALPUFF Model (u&,m1 (u&,m1 

WITHOUT DUer FIRING 
Combustion Turbines DnI):: 

SO, Annual 0.0027 NM 0.1 2 
24-Hour 0.056 NM 0.2 5 
l-Hour 023 NM 1.0 25 

PMtO Annual OJRi.'i NM 0.2 4 
24-Hour 0.114 NM 03 8 

NO, Annu," 01lO72 NM 0.1 2.5 

Combustion Turbines and ~ooling Tower 
PMIO Annual 0.0057 NM 0.2 4 

24-Hour 0.12 NM 03 8 

WITI-I POWER AUCMEN1'ATION & ouer FIRING 
Combustion Turbines Onl)! 

SO, Annual 0.0030 0.0014 0.1 2 
24-Hour 0.062 0.024 0.2 5 
J-Hour 02.5 0.072 1.0 25 

PM10 Annual 0.0057 NM 0.2 4 

24-HOU.f 0.118 NM 03 8 

NO, Annual 0.0079 0.0014 0.1 2~ 

Combustion Turbines and CQQling Tower 
PMIO Annual 0.0059 0.0034 0.2 4 

24-Hour 0.12 0.052 03 8 

Note: NM:: not modeled 
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Construction of the Project will occur over a 22-month period requiring an average of 

approximately 162 workers during that time. It is anticipated that many of these 

construction personnel will be drawn from outside the Project area and will commute to the 

job site. 

The Osprey Energy Center will employ a total of approximately 25 operational employees at 

project build-out. In addition, annual contracted maintenance workers will be hired for 

periodic routine services. It is expected that most of these workers will be contracted from 

outside the region. The workforce needed to operate the Project represents a small fraction 

of the population already present in the immediate area. Therefore, while there would be a 

small increase in vehicular traffic in the area, the effect on air quality levels would be 

minimal. 

There are also expected to be no air quality impacts due to associated industriaVcommercial 

growth given the Site's location relative to the City of Auburndale. The existing community 

infrastructure should be more than adequate to provide any support services that the Project 

might require. 

Impacts On Soils. Vegetation. Wildlife. And Visibility 

The additional impact analyses on the potential effects of the Osprey Energy Center to soils, 

vegetation, wildlife, and visibility in the vicinity of the Site and at the PSD Class I area of the 

Chassahowitzka NWA are also not expected to be Significant. Certain air pollutants in acute 

concentrations or chronic .exposures can impact soils, vegetation, and wildlife. Based on 

available literature, soils impacts can result from 502 and NOz deposition creating an acidic 

reaction or lowering of soil pH. Vegetation is sometimes affected by acute exposures to high 

concentrations of pollutants often resulting in foliar damage. Lower dose exposure over 

longer periods of time or chronic exposwe can often affect physiological processes within 

plants causing internal and external damage. 

Based on an evaluation of the literature for effects from S02,r acid rain (sulfuric add mist), 

N02,r CO, and combinations of these pollutants, emissions from the Project will not result in 
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impacts that cause harm to soils and vegetation. Maximum concentrations of 5021 PMUII 

NOz, and CO predicted in the vicinity of the Site are at least an order of magnilude lower 

than the EPA Class IT significant impact levels, therefore no significant impacts associated 

with facility operations are expected. These maximum concentrations are less than I-percent 

of the AAQS. Since the AAQS are d esigned to protect the public welfare, including effects 

on soils and vegetation, no detrimental effects on soils or vegetation are expected to occur in 

this area. Similarly, maximum concentrations of SOz, PM1Cl< and NO: predicted at the PSD 

Class I area of the Chassahowitzka NWA are lower than the EPA Class I significant impact 

levels, indicating that Project's impacts will not cause harm to soils and vegetation in the 

Class I area. 

The major air quality risk to wildlife in the United States is from continuous exposure to 

pollutants above the National MQS. This occurs in non-attainment areas, none of which 

are located in Florida. Risks to wildlife also may occur for wildlife living in the vicinity of an 

emission source that experiences frequent upsets or episodic conditions resulting from 

malfunctioning equipment, unique meteorological conditions, or startup operations. Under 

these conditions, chronic effects (e.g., particulate contamination) and acute effects (e.g., 

injury to health) have been observed. For impacts on wildlife, the lowest threshold values 

of SOlt NOlt and particulates which are reported to cause physiological changes are up to 

three or more orders of magnitude larger than maximum predicted concentrations for the 

Project. As a result, no effects on wildlife due to SOlt NOli and particulate emissions from 

the Project are expected. 

No visibility impairment is expected from the Project in the immediate vicinity of the Site or 

at the PSO Oass I area at the Chassahowitzka NW A . due to the type and quantities of 

emissions from the Osprey Energy Center. The opacity from the combustion exhausts from 

the Project will be very low and are typically at or approaching zero. Emissions of PM,o and 

S02 will also be low due to the use of low-sulfur content natural gas, the cleanest fuel 

commercially available. While the Project will emit NOx and VOC, the potential to impair 

visibility at the local level as weU as regional haze at the PSD Oass I area are expected to be 

relatively low, given the very low expected exhaust opacity. Also, the aesthetic character of 

the property adjacent to the Osprey Energy Center is largely influenced by the Auburndale 
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Power Project, which is located adjacent to the Site, as well as the other industries located 

within several kilometers of the Site. As a result, the Project will not adversely affect 

aesthetic or visual qualities in the area. 
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5.6.2 MONITORING PROGRAMS 

5.6.2.1 Ambient Air Quality Monitoring 

5-39 9939570 

Pre- and post-construction ambient air quality monitoring is not antidpated to be required 

for the Osp rey Energy Center because the air quality analyses demonstrate that the Project's 

impacts are less than the de minimis monitoring thresholds and will comply with all 

applicable ambient standard s. 

5.6.2.2 Air Emissions Monitoring 

The Osprey Energy Center will be subject to the applicable NSf'S for the combustion 

turbines (crs) (40 CFR Part 60, Subpart GG) and the duct burners (40 CFR Part 60, Subpart 

Db) and the add rain program (40 CPR 75). Continuous monitoring of fuel consumption will 

be conducted for the Cfs as required by Subpart GG. Monitoring of fuel sulfur and nitrogen 

content will also be performed pursuant to Subpart GG, 60.334(b). Initial performance 

testing of the Cfs for SOl and NO~ emissions will be conducted as required by Subpart GG, 

60.335. 

Continuous emission monitoring (CEM) for SOl and NO" is required for ga.Yfired affected 

units in accordance with the provisions of 40 CFR 75. S02 emissions for na tural gas may be 

detennined using procedures established in Appendix D, 40 CFR Part 75. CO2 emissions 

must also be determined either through a CEM (e.g., as a diluent for NO~ monitoring) or 

calculation. Alternate procedures, test methods, and quality assurance/quality control 

(QNQq procedures lor CEM are Specified in Part 75 Appendices A through I. The CEM 

requirements including QNQC p rocedures are, in general, m ore stringent than those 

specified in the NSPS for Subpart GG. New units are required to meet the requirements by 

the later of January 1, 1995, or not later than 90 days after the unit commences commercial 

operation. The Project will be required to either install CEMs for NO. or PEMs (Predictive 

Emission Monitor) to meet the Part 75 requirements. 

Initial and periodic compliance testing of pollutants emitted by the Osprey Energy Center 

will be conducted pursuant to the FDEP requirements as specified in the SCA O rder or PSD 

permit. Florida DEP test methods are specified in Section 62--297.401, F.A.C. 
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5.7 NOISE IMPACfS 

5.7.1 IMPACfS TO ADJACENT PROPERTIES 

Noise mOnitoring data were collected during the on-site field sampling efforts to detennine the 

noise impact of the Project at the Site boundaries. Ambient noise data were collected on two 

occasions and are shown on Table 2.3.8-1. 

Based on monitoring results, current background noise levels do not meet the existing Gty of 

Auburndale's noise standards. Industrial noise standards at the 2,000 and 4,000 Hz octave bands 

are exceeded under existing baseline conditions. A comparison of background levels to the 

octave band standards as established by the City of Auburndale is presented in Table 5.7.1-4. 

Interviews with Auburndale Power Piant Manager and the Auburndale City Manager did not 

disclose any noise-related complaints by residents or businesses in the area. A comparison of 

the industrial standards with noise standards pennitted in non-industrial users (see 

Table 5.7.1-1) reveals that the City's noise ordinance allows more noise in non-industrial areas 

(e.g. residential areas) than industrial areas. For example, the average noise standard for 

industrial districts of 81.2 dB is lower than standards for other districts for either short-term (115 

dB for 15 minutes or less) or long-tenn (90 dB for 8 hours) averaging time. The City has 

recognized this inconsistency and is in the process of revising the noise ordinance. 

The noise impact evaluation of the operation of the facility was perfonned using noise­

propagation computer programs to estimate noise levels (i.e., NOISECALC and Environmental 

Noise Model). Noise source levels were entered as octave band frequency levels. All noise 

sources were assumed to be point sources. The sound propagation model accounted for 

hemispherical spreading and atmospheric attenuation. Atmospheric attenuation was calculated 

based on data specified by the American National Standard Institute Method for the Calculation 

of the Absorption of Sound by the Atmosphere ·(ANSI Sl.26R-l989). Path specific attenuation 

was not specified to account for the effects of vegetation, foliage and wind shadow thereby 

providing conservative results. Direction source characteristics were simulated using path­

specific attenuation. Total and A-weighted (filtered to approximate human hearing) sound 

pressure levels (SPLs) were calculated. Background noise levels were incorporated into the 

model to calculate overall SPLs. 
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. Neither the federal government nor the State of Florida has a noise standard applicable to the 

lands adjacent to the Site. Polk County has a nuisance noise ordinance without a numerical 

standard. This nuisance ordinance governs the northern, southern and eastern property 

boundaries of the Project. 

The Gty of Auburndale has adopted, in its Land Development Regulations, noise standards and 

criteria for both industrial and other·than-industrial districts (e.g., residential). The numerical 

standards for industrial districts and non-industrial districts a re summarized in Table 5.7.1-1. 

The Oty's industrial noise standards apply to land uses at or beyond the industrial district. The 

western property boundary, which is adjacent to the Auburndale Memorial Park Cemetery and 

within the limits of the Gty of Auburndale, is the closest non-industrial use district. 

Table 5.7.1-2 presents the proposed facility's noise source data for the major noise-producing 

equipment, based upon preliminary engineering design information, which was used in the 

computer program. Noise impacts were predicted at each of the receiver sites depicted in 

Figure 5.7.1·1. The program calculated noise impacts due to the proposed facility alone and the 

total impact, utilizing the on-site background Ltq noise levels, as provided in Section 2.3.8. Figure 

5.7.1-2 and Table 5.7.1-3 present the maximum predicted noise impacts of the Osprey Energy 

Center at each receptor for each octave band compared to the City noise ordinance. The 

predicted impacts are above the City ordinance for industrial districts at. several noise 

frequencies. When the total noise is considered, the noise from the Project is within the sound 

(dB) level described by the City ordinance for non-industrial-districts. 

5.7.2 IMPACfTOBIOTA 

The projected noise from plant operations will not have any effect on surrounding biota. 

Wildlife species in the area few are limited in numbers due to lack of habitat. They also have 

been exposed to similar noise conditions from traffic, operations of the adjacent power plant, 

and other industrial and commercial activities in this region for many years and have either 

acclimated to the urban/industrial-type conditions or relocated. 
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Table 5.7.1-1 City of Auburndale Maximum Permitted Sound Pressure Levels (in dedbels) 
Industrial Districts 

Octave Band (cycles/second) Sound Pressure Levels-, decibels 

18.75 - 37.49 

37.50-149 

150-299 

300-599 

600 - 1199 

1200-2399 

2400-4799 

4800 and over 

Combined Noise Levels 

79 

74 

66 

59 

53 

47 

41 

39 

Overall - 81.3 dB 

A-weighted - 62.8 dBA 

• Maximums at or beyond the industrial district boundary shall be reduced 7 dB far hours betuJun 8:00 a.m. 
and 6:00 p.m. alld 10 dB belwcetl 6:00 p.m. alld 8:00 a.m. 

All Dishiets Other Than Industrial 

Duration/day, hours 

8 
6 
4 
3 
2 

15 
1 
5 

.25 or less 

Sound level (dB), 
A-weighing, 

SLOW response 

90 
92 
95 
97 
100 
102 
105 
110 
115 

Source: City of Auburndale Land Development Regulations, Section 5.3.3.4 and 5.3.3.6 
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Table 5.7.1-2. Summary of Noise Source Data (Sound Pressure Levels) Used in Operational Impact Analysis for Osprey Energy Center 

Overall Sound 

Noise Source- Sound Power Level (dB) fo Octave Ban Center Frequency (Hz) Power Level 

31.5 63 125 250 500 1,000 2,000 4,000 8,000 dB dBA 

cr Inlet - 1 124.0 118.0 113.0 101.0 97.0 101.0 93.0 96.0 91.0 125.3 105.1 
cr Inlet· 2 124.0 118.0 113.0 101.0 97.0 101.0 93.0 %.0 91.0 125.3 105.1 
HRSG -1 Wall (South) 120.0 116.0 112.0 107.0 100.0 89.0 84.0 70.0 55.0 122.1 102.5 
HRSG - 2 Wall (North) 120.0 116.0 112.0 107.0 100.0 89.0 84.0 70.0 55.0 122.1 102.5 
HRSG - 1 Stack 95.0 97.0 98.0 97.0 86.0 78.0 64.0 37.0 10.0 103.0 90.5 
HRSG - 2 Stack 95.0 97.0 98.0 97.0 86.0 78.0 64.0 37.0 10.0 103.0 90.5 
cr 1 Transformer 84.0 88.0 84.0 86.0 79.0 73.0 66.0 60.0 51.0 92.1 81.1 

cr 2 Transformer 84.0 88.0 84.0 86.0 79.0 73.0 66.0 60.0 51.0 92.1 81.1 
ST Transformer 84.0 88.0 84.0 86.0 79.0 73.0 66.0 60.0 51.0 92.1 81.1 <n 
Cooling Tower Celll-N 79.5 93.7 97.3 97.4 99.6 102.6 101.2 105.6 101.1 110.1 109.9 .. w 
Cooling Tower Cell2-N 79.5 93.7 97.3 97.4 99.6 102.6 101.2 105.6 101.1 110.1 109.9 
Cooling Tower Cell3-N 79.5 93.7 97.3 97.' 99.6 102.6 101.2 105.6 101.1 110.1 109.9 
Cooling Tower Cell4-N 79.5 93.7 97.3 97.4 99.6 102.6 101.2 105.6 101.1 110.1 109.9 
Cooling Tower Cell S-N 79.5 93.7 97.3 97.4 99.6 102.6 101.2 105.6 l OLl 110.1 109.9 
Cooling Tower Cel16-S 79.5 93.7 97.3 97.4 99.6 102.6 101.2 105.6 101.1 110.1 109.9 
Cooling Tower Ce1l7-S 79.5 93.7 97.3 97.4 99.6 1026 101.2 105.6 101.1 110.1 109.9 
Cooling Tower Cell8-S 79.5 93.7 97.3 97.4 99.6 1026 101.2 105.6 lOLl 110.1 109.9 
Cooling Tower CelI9-S 79.5 93.7 97:3 97.4 99.6 102.6 101 .2 105.6 lOLl 110.1 109.9 
Cooling Tower Cell 10-5 79.5 93.7 97:3 97.4 99.6 102.6 101.2 105.6 101.1 110.1 109.9 

• cr "" combustion turbinei HRSG "" heat recovery steam turbine; ST "" steam turbine; N = north bank. of cells; 5 - south bank of cells. 
Sources: Siemens Westinghouse, 2000; Golder, 2000. 
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Figure 5.7.1 ~2 Predicted Operations Noise Impacts for the Osprey Energy Center Project I _ NE Comer Impacts 
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Table 5.7.1-3. Predicted Noise Impacts for the Osprey Energy Center 

Noise Impact l.ocations~ (in dB) 

99395701NOISE.xlsITabte 5.7.1-3 
3/1 1100 

Auburndale Noise 
Standards~ Octave 

Band (Hz.)" NW Comer NE Comer West of Plant East of Plant SW Comer SE Comer Industrial All Other 
Districls Districts ,. . 315 

63 
125 
250 
500 
1000 
2000 
4000 
8000 

705 

Project Impact without Background: 
dB 72.8 

dBA 645 

Background: 
dB 71.7 

dBA ",.5 

Total Noise Impact with Background: 
dB 75.3 

dBA 66.0 

71 

732 
64.' 

71.4 
",5 

75.' 
65.9 

74.2 
69.2 
65.3 

765 
67.9 

"'.3 
52.4 

76.6 
68.0 

Shaded areas show values above Auburndale Noise O rdinance . 

• Mid point of octave bands in the Auburndale noise standards. 
b Locations'shown on Figure 5.7.1-1. 

73.8 71.7 73.5 
69.2 67.4 

81.0 78.' 805 
66.1 "' 612 

68.4 73.3 73.3 
53.2 626 626 

812 "'.6 81.3 
663 645 65.0 

e Only octave band noise standards apply to Industrial Districts; Noise standard for other districts is an S-hou[ 
average; the maximum noise level is 115 dB for a 15 minute average. 

Souces: Auburndale Land Development Regulations; Golder, 2000. 

74 
74 
66 
59 
53 
47 
41 
39 

81.3 90 
.,2 

81.3 90 .,. 

90 
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Table 5.7.1 -4. Background Noise Monitoring Data Compared to Auburndale Land Development Regulations 

Auburndale Noise Standards (dB): 

Background Noise Monitoring (dB)": 
Site No.1 (NW Comer) 
Site NO.2 (West of Plant) 

Site No.3 (SE Comer) 
Site No.4 (East of Plant) 

Site No. 1 b 24 hour· Leq 
Site No. 1 24 hour - Max 

Octave Band Data, Hz Sound Levels 
31.5 63 125 250 500 1000 2000 4000 8000 dB dBA 
79 74 74 66 59 53 47 41 39 81.3 62.8 

61.6 60.3 58.9 SO.3 47.2 SO.1 34.8 65.6 59.8 

62.1 63.2 56.4 43.6 41.5 43.6 22.5 662 52.4 
61.9 61.0 52.9 41.2 39.9 43.3 , '.;', . :'\'.!;'.k",' 35.6 65.0 62.6 

67.1 60.8 54.4 51.4 48.9 41.8 37.4 34.9 27.9 68.4 53.2 

65.8 71.7 60.5 
76.2 

Shaded areas show values above Auburndale Noise Ordinance. 

a Monltoring conducted on October II, 1999. 

b Monitoring conducted on November 22, 1999. 

~ 
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5.8 CHANGES IN NON-AQUATIC SPECIES POPULATIONS 

5.8.1 IMPACTS 

Impacts to on site and regional non-aquatic species due to plant operations will be limited. The 

most significant potential for impact concerns bird movement through the stack exhausts and 

the stacks themselves as an obstacle. Since the proposed Site is situated in an area of pre­

existing industrial activities, the likelihood of migratory birds utilizing the Site as a corridor or 

thoroughfare is limited. 

5.8.2 MONITORING 

Due to the absence of anticipated impacts to non-aquatic species populations, no biological 

monitoring is p roposed. 

5.9 OTHER PLANT OPERATION EFFECTS 

5.9.1 TRANSPORTATION IMPACTS 

The construction activities associated with the Osprey Energy Center Site are expected to be 

completed in April 2003, and the commencement of the plant operation activities will take place 

immediately thereafter. The analysis of transportation impacts on the surrounding roadway 

network was conducted to reflect 2003 conditions. 

A review was undertaken to determine the traffic impact likely to result while the facility is in 

normal full operation. The facility will have employees on site 24 hours per day with 

approximately 15 persons being employed during the 7:00 a.m. to 3:00 p.m. shift. The afternoon 

shift would include three employees, as would the late night shift. The weekend shift would 

include four employees. Some deliveries to the Site would also take place during the day. The 

peak traffic period occurs at the 3:00 p.m. shift change with 15 people leaving the Site and three 

entering. All employees are expected to leave and arrive in singIe-occupancy vehicles. For the 

purpose of this analysis, the 3:00 p.m. shift change has been assumed to correspond with the 

peak-season, peak-hour traffic on the adjacent roadways. 

The distribution of operational Project traffic to the highway network was assumed to be the 

same as for the construction impact analysis (see Figure 4.6.3-1). This traffic assignment is 

summarized in Table 5.9.1-1. 
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Table 5.9.1-1 Osprey Energy Center Traffic Impacts - Operations Phase 

Exist. LOS Existing Project Total 
Road Limits Road Classification Std. Direction Peak Hour'" Traffic Traffic LOS 

CR544A SR 655 to Project Ent. 2LU Major E EB 208 1 209 C 

Collector E WB 228 6 234 C 

CR 544A Project Ent. To SR 544 2LU Major E EB 208 9 217 C 

Collector E WB 228 2 230 C 

SR655 US 92 to SR 544A 2LU Major E NB 564 5 569 B 

Arterial E SB 684 1 685 B 

SR655 SR 544A to South 2LU Major · E NB 564 0 564 B 

Arterial E SB 684 2 6B6 B 

US 92 SR 655 to West 4LO Principal 0 EB 1609 1 1610 C 

Arterial 0 WB 1326 3 1329 C 

US 92 SR 655 to SR 544 6LO Principal 0 EB 1500 2 1502 B 

Arterial 0 WB 1242 0 1242 B 

SR544 US 92 to CR 544A 6LD Major E EB 812 1 813 C 

Arterial E WB 986 5 991 C 

SR544 CR 544A to South 6LO Major E EB 812 3 815 C 

Arterial E WB 986 1 987 C 

"Peak Season Peak Hour Directional Traffic Volume 

Sources: Polk County Planning Department, RS&H, 1999 
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• Several adjacent highways would be minimally affected by Project traffic during operation. The 

affected roadways would operate at acceptable levels of servk--e (Levd of St!rvice C or greater), 

even with the Project's traffic. The adjacent road network can accommodate the vehicle traffic 

from the Osprey Energy Center. 

5.9.2 POTENTIAL NITROGEN DEPOSITION IN TAMPA BAY 

An air quality modeling analysis was used to predict the maximum nitrogen (N) deposition rates 

on an annual basis that would occur over the Tampa Bay basin due to potential NO~ emissions 

from the Osprey Energy Center. The modeling analysis was performed using the long-range 

transport model, CALPUFF mode1, with one year of meteorolOgical data. Descriptions of the 

CALPUFF model and mdeorological data used in the analysis, lnduding model assumptions 

and methods, are presented in Section 5.6 and Appendix 10.1.5. 

Nitrogen deposition mainly occurs hom the conversion of NO" emissions to nitric acid (HN03) 

and particulate nitrate (NH.NOl ) which can be deposited in dry and wet forms. The analysis 

• estimated the total N deposition, in grams per hectare per year (glhalyr) , as the sum of both the 

dry and wet d eposition fluxes from HNOl and Nli.tN03• For N compounds, the CALPUFF 

model predicts deposition rates for HN03 and nitrate (NOJ in units of grams per square meter 

per second (~m2Js) . Based on the recommendations by the IWAQM, it is assumed that 100-

percent of NO) is converted to NH.NOl (HNOl is assumed not be involved in forming 

NH...NOl ) . For both HNO] and NH4NOJ,o it is further assumed that l00-percent of the available 

N is d eposited. 

Nitrogen deposition is d etennined by multiplying the N deposition flux predicted for each 

compound by the ratio of the molecular weight of the compound to the molecular weight of N 

times the hours in the averaging period (HR) times a unit conversion factor. The unit 

conversion factor is 36,fXX) that converts the model output in 'l/mljs to kglhalhr (Le., 10-3 k'l/g X 

104 mljha x 3,600 secIhr). The molecular weight of N, NOJ,o HNO) and NH.NO] are assumed to 

be 14, 62, 63, and SO, respectively. Because there are two molecules of N In NH.NOJ,o a molecular 

weight of 28 is used when N deposition is estimated from NH.NOl . Because of the 

• meteorological data used in the CALPUFF model (see Appendix 10.1.4), the number of available 
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hours to estimate deposition fluxes is 8,616. However, to provide a conservative estimate, HR is 

set equal to 8,760 that corresponds to the total hours in a year. 

Based on these assumptions, the following equations show the methods used to predict N 

deposition from the HN01 and NH.N03 predicted by the CALPUFF model. 

(1) N Deposition from HNO] (kg'ha/yr) = HNO" Deposition flux (glmVs) x 14/63 (molecular 

weights of N/ HNOa) x 36,000 (unit conversion factor) x 8,760 hours (HR) 

N Deposition from HNO, (kg'halyr) = HNO, Deposition flux (Wm'/s) x 31,536,000 

(2) N Deposition from NH,NO, (kglhalyr) = NO, Deposition flux (Wm'/s) x 8()162 (molecu1ar 

weights of NH,NO/NO,) x 2&'80 (molecular weights of N/NH.NOJ x 36,000 (unit 

conversion factor) x 8,760 hours (HR) 

N Deposition from NH,NO, (kglha/yr) = NO, Deposition flux (Wm'/s) x 142,420,080 

• Based on the results from the CALPUFF model, the (ollowing deposition fluxes were estimated: 

• 

Species 

HNO, 

NH,NO, 

Total 

Deposition Form 

Wet deposition 
Dry deposition 
Wet deposition 
Dry deposition 

Maximum Predicted 
Deposition Flux (kg'halyr) 

for Project 

0.000126 
0.000620 
0.000522 
0.0000144 
0.00128 

These results indicate that the maximum N deposition from the Osprey Energy Center Project is 

predicted to be 0.00128 kWhalyr. Although there are no current measurements of N deposition 

in the Tampa Bay area, N measurements (in the form of wet deposition of nitrates) were made 

for several years by the Florida Electric Coordinating Group (FCG, 1987) in Zephyrhills, about 25 

km from Tampa Bay. For 1987, those measurements indicated that the wet N deposition rate 

was approximately 2 k&'ha/yr. If wet deposition is assumed to be equal to dry depOSition, then 

total N deposition from existing sources would be equal to about 4 kg'ha/yr. Thus, the Project's 

Colder Associates 



• 
03/11/00 5-52 9939570 

impact on N deposition in the Tampa Bay watershed from atmospheric processes would only be 

a small fraction (less than O.05-percent) of the N deposition that is occurring already in the 

Tampa Bay area, and if the N loading from aU sources, such as runoff from fertilizers into rivers 

and streams, were included. in determining the N loading into Tampa Bay, the Project's 

contribution would be even lower. 

5.10 ARCHEOLOGICAL SITES 

There are no known significant archaeological sites on or in the vicinity of the Osprey Energy 

Center. The five-mile radius indicated two National Register of Historic Places archaeological 

sites as described in Section 2.2.6. The general area surrounding the Osprey Energy Center 

appear to be one with infrequent archacological sites, containing a sparx amount of cultural 

materials. 

The Division of Historical Resources (DHR) was contacted prior to submittal of this SCA for the 

Osprey Energy Center. No significant archaeological and historical sites are considered likely to 

• be present at the Site, and the Project is not expected to affect any significant archaeological and 

historical sites. The Project will have no effect on any sites listed, or eligible for listing, in the 

National Register of Historic Places, or otherwise of national, state, or local Significance (see 

Appendix 10.8). Air emissions and other proposed activities, as discussed in Section 5.6.1, will 

not adversely impact any areas listed with the National Register of Historical Places due to the 

fact the Osprey Energy Center will only bum clean natural gas. 

5.11 RESOURCES COMMITTED 

The major irreversible and irretrievable commitments of national, state, and local resources due 

to operation of Osprey Energy Center are the use of land and the consumption of water and 

natural gas. 

The land areas to be used by the Osprey Energy Center include a non-producing orange grove. 

No long-term loss of agricultural land for food will occur because the grove has been in decline. 

• Some groundwater and reclaimed water will be consumed (Le., evaporated) in the operation of 

the cooling towers (see Section 5.3). No short- or long-term impacts to local surface water or 

Golder Associates 



• 

• 

• 

03111/00 5-53 9939570 

groundwater resources, or water users are anticipated from the proposed water use by the 

Osprey Energy Center. 

Natural gas will be consumed as fuel. The amounts are described in Chapter 3.0. This is an 

irreversible and irretrievable commi tment of national energy resources for the production of 

electricity for the State of Florida. 

5.12 VARIANCES 

A variance from the noise standards for industrial uses in Auburndale's Land Development 

Regulations will be required for the Osprey Energy Center. The variance is necessary due to the 

abn ormally low noise levels that are required by the City Code. As noted in Section 5.7.1, the 

Project will comply with the City's noise standards for residential areas, but the standards for 

industrial areas are more stringent. Accordingly, a variance will be requested from the City. 
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• 6.0 TRANSMISSION LINES AND OTHER LINEAR FACILITIES 

• 

• 

6.1" "TRANSMISSION LINES 

No new transmission line _corridor wi)! be r:eG.~red for the Project. The Osprey Energy 

Center will have a direct interconnect to the Tampa Electric Company's Recker Substation 

transmission system. This substation is located immediately to the east of, arid adjacent to, 

the south~rn half of the Project Site (see Figure 6.1.()"'1). Improvements to the sub~tation will 

be made by Tampa Electric Company at the Recker Substation to accommodate the 

interconnection with the Project. 

6.2 NA ruRAL GAS SUPPLY-PIPELINE '. 

The ANRICoastal Pipeline Company will provide natural gasJor the Project through its 

proPQsed ,Gulfstream Nahiral Gas Transmission System. Gulfstream's application to the 

Federal Energy Resource Commission (FERq ~hows that a 16 inch gas pipelihe will extend 

"along the north side of Recker Highway to a terminus at the southeast comer of Tampa 

Electric Company's Recker Substation. This terin~nus is approximately 660 feet to the east of 

the southeast comer of tile Proje.ct Si~e . 

. To "supply natura~ gas for the Project, a new ~ f~ pipeline wiU be built i long the north 

Recker Highway right-of-way, from the origi~al terminus to the southeas1t comer of the 

Project Site. At the southeast comer of the Project Site, the gas pipeline would connect by a 

flange at the Project fence line for pelivery of the fuel to a metering station, ~hich would be 

" constructed on site at this location (see Figure 6l2..0-1). 

This 660 feet off-site fuel pipeline wiU be designed, permitted, constructed, owned, operated, 

anq maintained by ANR/Coas~ Pipeline Co~pany. The gas pipeline latekt is, therefore, 

not included for certification in this Application. 

6.3 WA 'fER SUPPLY AND DISCHAR~E PIPELINES 

Of~-s.ite linear fadlities serving the Project in~ude three pipelines:" 1) a rraimed w.ater 

supply pipeline from the Auburndale Allred Wastewater Treabnent Plant, 2) an industrial . " 
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wastewater discharge pipeline return.(ng to 'Auburndale's Allred Wastewater Treatment 

Plant, and 3) <in ' industrial wastew~ter dischar.ge pipeline to Auburndale's Regional 

Wastewater Treatment Plant. However, these off·site underground pipelines will be 

p~~it~ed owned and Qperated separately by the City of Auburndale. Reclaimed water Will 

provide cOoling and process supply water to the Osprey Energy Center (see Section 35). 

Paralleling the reclaimed water supply line from the City of Auburndale's Allred Wastewater 

Treatment Plant will be a wastewater p~peline returning the Project's industrial wastewater 

effluent back to that fadlity for subsequent treatmen.t and disposal. 

The Auburndale reclaimed water supply .pipeline will be approximately 10 to 12 inches in 

diameter and built within the nor,th,portion of ~ecker Highway right-of-way to the east of 

, . the Project Site. The Auburnd~e AUred Wastewater Treatment Plant is less than one mile 

east o~ the Project Site. 

The potable water supply line for the iProject will connect With an existing 12-inch water 

pipeline presently paralleling the southern boundary of the Site on the north side of Recker 

. Highway. This. existing pipeline is located inside an easement approximately 10 to 15 feet 

from the Project property boundary. 

The sanitary sewer pipeline from the Project will' tie into a force main located adjacent to and . 
south cif the south boundary of the Site. ' 
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7.1 

7.0 ECONOMIC AND SOCIAL EFFECTS OF PLANT 
CONSTRUCTION.AND OPERATION 

SOCIO-ECONOMIC.BENEFITS 

The purpose of this chapter is to: 

• Identify the economic and social effects of construction and operation of the Osprey 

Energy Center. 

• Quantify the Project benefits and costs 'to the groups affected in the area surrounding 

the Osprey Energy Center "as well as other people and businesses in Polk. County, the 

Central Florida Region, Qnd the Stnte. 

Socio-econontic effects can be classified as either direct or indirect effects. Direct effects are 

those that are the direct result of the construction or operation of the Project. Indirect costs and 

benefits affect people and business interests in-the vicinity of the Project who, because of their 

proximity to the Site, may experience changes in their local environment, such as increased 

spending by Project construction and operation. personnel. Many of these effects are difficult to 

measure, and qualitative assumptions must be made to assess the relative values of expected 

costs and benefits. 

This chapter is divided into two parts. Section 7.1 deals with socio-economic benefits and 

consists of an analysis of the plant construction and operational expenditures. Section 7.2 

addresses temporary and long-term indirect' costs involving the construction and operational 

. personnel'~ use of private and public selVices in the vicinity of the Site. All cost and benefit 

values are baSed on present (2OCO) dollar values.· 

7.1.1 DIRECT SOCIO-ECONOMIC BENEFITS 

For purposes of the economic analysis, a 2O-year timefrarne for the S27-MW (average ambient) 

combined<yde power plant was used. The actual operating Life of the Plant is significantly 

longer and, therefore, the .long-term economic benefits will be greater than those expressed 

herein. 

Golder A.ssociates 



• 

, , 

• 

• 

03/11/00 
, 
7-2 9939570 

7.1;}.1 Tax Revenues 

Both direct and indirect ad valorem and ,s<;1ies tax· benefits will accrue as a result of the 

construction and operation of the Osprey Efte'~gy Center. LocaL revenues will be derived from 

pro~erty taxes paid on the property and the c;>n-site faCilities. State sales taxes will be paid on 

the equipment and supplies purchased for the 'Construction and operation of the Project. 

An estimated range of annual and five-year tax revenues from the Osprey Energy Center for 

Polk County government, the School Board':1 Water Management District, and the City of 

Auburndale are shown in Table 7.1.1-1. Base~ on a 2Q..year analysis of e~nomic benefits, it is 

estimated that during that time period approxifuat~ly: 

• $16.0.to $23.1 million (n<:mtinal dollars) in ad valorem property taxes will be paid to P~lk 

County. These taxes will be placed in ,Polk. County's general fund and will be available 

for any use deemed appropriate by the ,County, 

• 

• 

• 

$18.1 to $26.3 million will be collected ':for the Polk. County School District and will be 

available to fund the County's schoo! system, 

$1.2 to $1.8 million will be collected . for the Southwest Florida Water Management 

District ~d will be available for environ,mental purposes, and 

$9.0 to 513.1 million will be collected fo~ :the City of Auburndale. 

These figures a,re based on current millage ra~es ,for each taxing authority, as supplied by ~he 

Polk County Property Appraiser's office, and an estimated property and Facility" value .of $100 to 

$145 million. 

7.1.1.2 Other Direct Benefits 
. . 

Direct benefits of plant construction will result from the purchase of materials and equipment. 

Construction of the plant .will cost appro,qmately $183 million. Approximately 70-percent, or 

abo~t $112 million, will be for materials and ;equipm.ent purchased within the state. These 

purchases of constru~on materials and equipment will generate apprOximately $8.8 million in 

state sales taxes. 
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7.1.1.3 Employment 

Among the primary direct benefits of the Projed will be the increase in skilled job opportunities , . 

within the region associated with both plant const~ction - and operation. As noted on Table 

2.2.7-1, the unemployment rate for POlKCountj' and the Central Florida Region are higher than 

that of the State of Florida. 

An average of 162 workers will be employed. o,,:,er the approximate 24-month construction 

period required for this facility. Employment is expected to peak a t approximately 325 workers. 

AssUll1ing the hourly' averagehte is about $20 P:fc hour ($28 to $35 with benefits and per diem), 

"the total construction payroll for this facility is estimated at $13 million, which' will be p~d over 

an approximate two-year period. 

Ongoing operation of the plant wiU employ approximately 25 people, who will work in three 

shifj:s. Assuming average wages of $40,000 annually per person, the annual payroll will be 

approximatdy $1 million. 

Golder Associates 
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Table 7.1.1-1 Osprey Energy Center -- Calculation of Estimated Taxes 

Ad Valorem Tax Rev:enue 
County 
School Board .. 
Water Management,District .... 
City of Auburndale 

'Estimated Total 

Range of Annual Revenue 
$797,700 - $1,156,665 
$907,200 - $1,315,440 

$61,700 - $89,465 
$451,600 - $654,820 

$2,218,200- 3,216,390 

Range of Estimated Fiv,e-Year 
Tax Revenue Total 

$3,988,500 - $5,783,325 
$4,536,000 - $6,577,200 

$308,500 - $447,325 
$2,258,500 - $3,274,100 
$11,091,000-16,081,950 

Calculated Ad Valorem Tax Revenues (Present:MiUage Rates based on Property Appraiser's 
Office,Information) 

'''School Board millage consists of State Law and. Local Board components . 
. ""Southwest Florida Water Management District millage consists of Peace Basin and District­

!Vide Components. 

Source: Fishkind and Assodates,.2000; Golder, 2000 

; 
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7.1.2 INDIRECfECONOMIC BENEFITS 

The construction wages paid by Calpine for the Project will be spent within Polk Coun~ and 

the surrounding region. These wages will create additional demands for goods and services. As 

this money is spent, it w ill create a multip.lier effect wi~ the area, thereby generating 

additional jobs and earnings. The Regional Input-Output Modeling System (RIMS II) has been 

used in this case to calculate the magnitude" of this multiplier effect. Using the direct effect 

multipliers for the Central Florida Region; it is:estimated that the 162 construction jobs (Full-time 

Equivalent) will give rise to additional employment resulting in an additional $13 million in total 

earnings over the two-year period. These earnings are indirect or secondary benefits of the 

Project, which will be enjoyed by other companies whose payrOll will increase from the 

construction of the Project. 

In addition to th.e 162 direct construction jobs, : the~e will be an additional 170 indirect temporary 

jobs generated by companies indirectly providing goods and services. Regional economic 

output is estimated to increase by $42 million annually . ov~r the two-year construction period 

from these indirect jobs. 

The ongoing plant operations will generate direct wages of approximately $1 million per year. 

These wages will in tum be spent mostly within the region. These dollars will increase the 

demand for goods and services a.nd also provide an economic multiplier effect. Again, RIMS n 
was used to develop es~ates of the magni.hide of the multiplier effects. Based on the RIMS n 
'al;lalysis, it is esqmated that the wages for .the :25 operational employees will indirectly generate 

$2 million annually in additional earnings (wages and benefits) in the region. Approximately 55 

additional long-term jobs will be created by plant operations, which will generate a total 

economic output of about $10 million annually. Therefore, total indirect benefits of the long­

term operati~n of th~ Project is estimated. at $12 million annually. 
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'. 
7.1.3 OTHER ECONOMIC BENEFITS ' 

Calpine and the Osprey Energy Center also will, provide other direct economic benefits to the 

City of Auburndale. First, Calpine will reimburse the City for . the cost of improving the 

ultraviolet (UV) system used at the Allred Wastewater Treatment Plant to disinfect domestic 

wastewater. In this manner, Calpin~ w ill help ~e qty comply with the DEP requirements in 

Chapter 62-6~O, F.A.C., for ,high level disinfectio~. This will make highly disinfected reclaimed 

water available for public access' when the Plant is not operating due to maintenance. Second, 

Calpine will pay the City for various muni~ipa1 . services, and these payments will be 

approximately $l00,/?OO per year. Third, Calp~ne will provide funds to the City 'for .other 

infrastructure improvements between the Allred Wp,stewater Treabnent Plant and the City's 

North Regional Wastewater Treatment Plant, w~ch :wil1 reduce the Gty's discharge into lake 
• f_ • 

Lena Run. 

· 7.I.4 ENHANCEMENT OF RECREATIONAL ~ND ENVIRONMENTAL VALUES 

Calpine is assisting the City of Auburndale' in the establishment of a combined active and 

passive recreational facility that alSo can serve as a refuge for wildlife and birds such as the . 

Osprey. At the present time, Calpine and the City ate considering enhancements to an exiSting 

126 acre ·area that is known locally as Lake Myrtle Park. U the property is developed as an 

Urban District Park, as proposed, it would prov~de recreational opportunities for a service area 

that includes 50,~ people . . This' type of facility colild contain a variety of features, such as a 
. . 

playground area, restroom facilities, and perhaps hiking and riding trails, a nature centerr 

boating, swimming, picniC areas, and sports areas. Calpine anticipates that any proposed park 

facility would p rovide valuable wildlife habitat,."recreational activities, and open spacelpassive 

recreation for the residents of Auburndale and ·Polk County. 

7.1.5 ON-SITE ENHANCEMENTS 

Landscaping and buffer zones will be created on the northern, western, and southern borders of 
the Site. These 'buffers will be well landscaped, as shown in the Landscape Plan, 

Appendix 10_1.2. These landscaped buffers will.replace vacant land that currently is neglected 
. . 

and 'infrequently mowed, as d escribed in Section 2.3.5, VegetationlLand Use. The landscaped 

buffers will provide aesthetic benefits for the residen,ts and commercial establishments that are 
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located north ~f Derby Avenue (northwest of tht;! Site), and' south of Recker Higher, as well as 

pa~sing motorists. 

Calpine wants to minimize the. Project's impac:ts on the environment and the community. , . 
Accon;lingly, Calpine will place the major compo!,\ents of the Project (e.g., combustion turbines; , 
~G) inside fully enclosed structures. The use ~f these environmental enclosures will provide 

. several benefits for the community. Among oih~r things, these enclosures will reduce ambient 

noise leve~, reduce the potential for dust o.r fugitive -airborne emissions from the facility, 

enhance the . Project's appearance; and redu~ potential aesthetic impacts. Although similar 

facili~es jn Florida typicapy -are not enclosed, 'Calpine will expend apprOximately $7 million" in . 

. this case for the proposed ~nvironmental enclosure to ensure that the Project is compatible with 

surroundmg areas and is an asset to the 'commu~ty. 

7.1.6 OTHER ENVIRONMENTAL BENEFITS : 

The Osprey Energy Center will provide a wid'e variety of environmental benefits for Polk 

-County and the State of Florida, The Project rriakes beneficial use of a non~producing citrus 

grove. It minimizes the potential environmenfal impacts associated with the generation of 

needed ,electrical power through the use of existing facilities (i.e., access roads, substation' and 

transmission _lines, and water and sewer pipelines), the avoidance of wetlands or wildlife . I . 
habitat, and incorporates the use reclaimed water from wastewater treatment facilities, 

Additionally, the Osprey-Energy Center miniJni~s environmental impacts 'through good site 

planning and , layout, and the selection ' of a ' clean, reliable cost-effective electric power 

generating technology. 

Osprey Energy Center will fund ' improvemerits to the City of Auburndale's wastewater 

treatment facilities that will: 

• Enhance the level of wastewater disinfection that is presently provided at the City's ' . , 
Allred Wastewater Treatment Plant; : ' 

• Enable the City to provide reclaimed wate,r from the Allred Wastewater Treatment Plant 

~o areas with unrestricted public access for use when reclaimed water is available (e.g., . . , 
when the Project is shutdown for maintenance); 

I 
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• Provide capital for infrastructure imJilrovements between the Allred and Regional 

Wastewater Treatment Plants, which 'also will reduce the likelihood of discharges to Lake 

Lena Run; and 

• Improve water quality y ia addition d UV treatment to allow for unrestricted public 

access. 

The Osprey Energy Center will use less fuel to!produce power than traditional power plants in 

Florida. The Project is estimated to save 13,700 billion cubic feet of gas and 6,422,000 barrels of 

oil each year by comparison to typical facilities that could potentially be displaced by the 

operation of the Osprey Energy Center. 

U the Project displaces existing generating capacity, the O sprey Energy Center may potentially 

reduCe the amount of air pollution.associated with power generation in Florida. By comparison 

to existing power plants in Florida, the Osprey ~ergy Center: 

• ,Will have lower emissioruVMW, and 

• May reduce total emissions by about 2O;CXX> TPY, including approximately 10,61» TPY of 

NO", compared to typical fadlities that .could be displaced by Osprey Energy Center 

assuming the displacement of the current mix of oil~ and gas-fired plants. 

7_1-7 SUMMARY OF BENEFITS 

In summary, the Project's potential direct benefits include: 

• Approximately $0.8 to $1.16 million ~uaUy in additional ad valorem tax revenue ' to . 

Polk County, 

• Approximately $0,9 to $1.3 million arimiaUy in additional ad valorem tax revenue to the 

Polk. County School District, 

• Approximately $60,(0) to $90,CXX> annuap.y to SWFWMD, . , 
• Approximately 25 n ew jobs with an. average" salary of approximately $4O,Ip), plus job . 

benefits that average 3O-pe~nt. r0t,al ~ayrou is estimated at $l,(XX),OOO annually, 

• Construction wages of approximate ly $P million over the two year construction period 

year, creating an .average of approxim~tely 162 temporary construction jobs (Full-time 

Equivalent) during the construction peri:od, 

Golder Associates , 
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• Overall direct construction investment b£ ah9ut $182 million to build the Project, 

• Approximately $500,000 per year to the City of Auburndale for taxes and various 

municipal services, 

• Potential financial support of a proposed recreational facility that may also serve as a 

refuge for wildlife, and 

• Provision of a new clean, reliable and 'cost-:e(fective energy source that could save up to 

13,700 billion cubic feet of natural gas and·6,4f.2,OOO barrels of oil annually, , 
• Improvements to Auburndale's wastewater treatment facilities that increase the quality 

of the City's reclaimed water, increase the p.otential uses for the city's reclaimed water, 

and decrease the likelihood of discharge to Lake Lena Run. 

• More econpmica1ly productive use of reclaimed water that is currently used for 

irrigation. 

7.2 ' SOCIO·ECONOMIC COSTS 

7.2.1 TEMPORARY EXTERNAL COSTS 

Accordit)g to the Florida Department of Labor and Employment Security, approximately 10,314 

conf;,truction workers reside within the Central Floric;ia Region, with the majority of these in Polk 

County (1998 Florida Abstract). Since a more than adequate labor supply exists within 

commuting distance, and since a labor surplus e~s~ within Polk County, it is anticipated that 

many workers will be hired from within the ~gion, with minimal relocation required. 

Consequently, construction should have no adverse :effect on penna,nent hOUSing. 

As is typical with longer construction projects, s0m~ workers cQmmuting from longer distances 

may choose to live in transient accommodations (motels, hotels) on a weekly basis, returning to 

their permanent homes and families 'on weekends. i Transient accommodations are plentiful in 

the area. 

! , 
Since workers will mostly be commuting and . no~ relocating pennanently into the Central 

Florida Region, it is not anticipated that constructi0~ ;will create any new or unusual impacts or 

demands on public facilities or services. 
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Temporary external costs include the generation of construction traffic and noise from delivery 

trucks each day. Construction will last approximately two years with a peak period of about-.. . 
four months from the 12th to 16th month. 

7.2.2 LONG-TERM EXTERNAL COSTS 

The Project's external cost impacts will be minimal and localized. The Project is not located on 

or near any public or private facilities utilized for recreational purposes. Consequently, the 

Osprey Energy . ~enter will not cause any impainnent to recreational values, result "in any 

deterioration of aesthetic and scenic values, restrict access to flTP.i'lS of scenic values. The Project 

also will not . displace persons from the land, cause loss of income, or result in any Significant 

Costs to local government. 

Since the operational workforce is expected to be approximately 25 employees, and most are 

assumed to be residing within commuting distance to the plant, the Project's impacts to local 

services (e.g., schools, police) are expected to be minimal. 
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8.0 SITE AND DESIGN A'LTERNA T1VES 

This section is optional and is not being provided for the Osprey Energy Center Project 

Site Certification Application. It is not anticipated that an Environmental Impact 
" . 

Statement (EIS) under the National Environrhen~al Policy Att (NEPA) will be required 

for the Project. 

. ' 

· 1 
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9.0 COORDINATION 

The Applicant, Calpine Construction Finance Company, L.P., will file with the Florida Public 

Service Commission in the near future, a petition for a Determination of Need for the Osprey 

Energy Center's 527-MW (average ambient) capacity. 

The Applicant and its representatives have met with the FDEP Office of Siting Coo.~d.ination and 

the Bureau of Air Regulation ~garding 'techniCal aspects of the project. In addition, the 

Applicant has met with representatives of the Southwest Florida Water Management District . . 

and CitY of Auburndale regarding water supply and discharge alternatives to support the 

project . . 

Other Agendes, contact persons, offices andlor technical disciplines with which the Applicant or 

its ~presentatives have discussed the Project ~e listed below. 

l(l1]1199 

H1'29/99 

SWFWMD 

use 

use 

,re' 

m,ps 

Obtain Climatological data for Polk 
County 

Received.element occurrence report 
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11/23199 SWFWMD 

11/23199 The 1999 florida 
Statutes 

11{l9J99 Polk County J>.l,lblic 
Schools Community 
Relations Department 

1I/29J99 Polk County School 
Board Office of Pupil 
Accoun ting & Records 

1:1/1199 Florida Division of 
Forestry 

1:1/1199 Florida Division of 
Forestrv 

1:1/1199 Florida Division of 
Forestry 

1:1/1199 Florida Division of 
Forestry 

1:1/1199 Florida Division of 
Forestry 

• 1:1/1199 SWFWMD 

1:I/7m Polk County School 
Board, Pupil Accounting 
O ffice 

1:I/7m Polk County School 
District: School Zones 

I UIV'19 CUTR 

IU6/99 Florida Department of 
, Transportation 

IU6/99 Florida Department of 
Transportation 

IU6/99 ' Gannett Fleming 

' IU6/99 SWFWMD Bartow 
Office 

1'V1J99 ~uthwest Florida 
Water Management 
Distribution 
(SWFWMDI 

1'V1J99 Southwest Florida 
Water' Management 
District 

• 

" -:;' ' ~ rURPqSE' "" " , ~" 
Obtain hydrologeo'logic parameter data 
for Polk Countv~Aiea 
Identify location of Areas of Critical State 
Concern 
Obtain list of public schools serving the 
Auburndale area . . 

Obtain school d istr,ict boundaries for 
schools in NW-Polk County 

Obtain Division of Forestry District 
Information 

Obtain Florida's State Forests Map 

Obtain Lake Wales Ridge Slate Forest 
location and description 

. Obtain State Forest Contacts 
, 

Transmit State Forest Contacts 

Discuss groundwater model setup and 
analysis 

, 
Transmit School districts/zones for 
Auburndale, FL 

, 
Obtain school zone boundaries 

, 
Locate FLUCC; de:finitioI"Vmaps 

Discussed FLUCCS Map & Definitions 

Discuss FLUCCS rttap &. definitions 

I:.ocate FLUCCS m·ap and/or classification 
list 
Locate FLUCGS map 

Obta'in FLUCCS maps/classification 
system 

, 

Download appropriate FLUCCS Quarter 
Qua~ 

I 
, , 
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Paul Kom owski 

www.leg.state.fl.us 

Beverly Hl;lrtley 

Nova 

www.fl-
dof.com/districts/index. 
html . 
www.fl-dof.com 

www.fl-
dof.com/Fm/stforesVlak 
ewalesrid¢tndex.html 
Whom it may concern 

Janice M. Smith 

Mike Phillippi 

Brenda 

wwW.pcsb.kl2.fl.us 

Steve Polzin 

Cathy Paxton 

Cathy Paxton 

Melissa Bordewin 

Dave Carpenter 

Charles Tornabene 

www.swfwmd.state.fl.u 
s/gislgisdata.htm 
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• Y !i'A~~ •. , ;t;::&"ii,t'~~ENCY "~~:~"'- '; ' ;,;$I'';',)pl!Riiii!1~-~~J i~'.f 1~ - '('~ CO~IitT(sr' 
, 

......,.1 "' ' <' C{ '-f'" 
17/1199 -Southwest Florida Obtain FLUCCS Maps/Cl<issification .Charles Tornabene 

Water Management System 
, 

- District (SWFWMD), 

12/1\199 City of Auburndale Obtain Future Land Use map, zoning Rich Reade 
. map and concurrency information 

12/1\199 - City of Auburndale Obtain Future Land Use map, zoning Rich Reade 
map, and concurrency information 

12/1\199 Federal Emergency Obtain 100 Year Flood Zone maps for -FEMA Map ~rvice 
Management Agency Polk County;and:Auburndale Center 

I (FEMA) 

12/1\199 Federal Emergency 'Obtain 100 Year Flood Zone maps for FEMA Map Serv.ice 
Managemen~ Agency Polk County . 

1-
Center 

I (FEMA) , 
12/1\199 SWFWMD Mapping & Obtain FLUCCS map for Polk County Phil, Diana Brudick 

GIS Section 
1419199 '. Polk County Airport Obtain mapsllists' of airports in Polk Davis Hyslop 

Zoning Board County ' . 
1419/99 , ~ollc. County Airport Obtain mapsllists of airports in Polk Davis Hyslop 

Zoning Board ' . County , 

1419/99 Polk Co~nty , Obtain Special Use Permit information for Geri Iro'ns 
Development Services uses with tropical fish or ostrich farmers 

1419/99 Polk County Fire Obtain mapsllists: of fire stations in Polk Wes-Hayes 

• Department . County 
1419/99. Polk County Fire Obta\n mapsllists' of fire stations in ,Polk WesHayes 

Department County 
1419/99 Polk County Parks & 'Obtain mapsi'lists of parks, regeational Sheila Starling 

'Recreation Department and conservation:areas 
1419199 Polk County Obtain recreation;al trails map to include Ryan Kordak 

Recreational Trails recreational and conservation a reas, 
rivers, etc. 

1419/99 Pol~'County, Obtain recreational trails map to include Ryan Kordak 
Recreational Trails recreationa l.~nd conservation a reas, - rivers, etc. 

11/1(jf)9 City of Auburndale Obtain maps/lists' of par.ks and 'Chris Shelton 
Parks & Recreation recreational'areas in Auburndale 
Department 

.11/1(jf)9 The Nature Locate protected lands www.tnc.org , 
Conservancy 

11/1li99 · The Nature Obtain Information on the Disney www.tnc.org 
ConserVancy Wilderness Preserve 

' 11/1~ Dept of GIS Polk Obtain'Existing Land Use map & zoning Cathy Purcell 
County Planning map -

11/13/99 Polk County Obtain Auburndale Aerials (5-mile radius) Property Appraiser's 
Office 

11/13/99 . Polk County Obtain Polk'Cour;tty map of major roads Kristy 
Engineering and railroads 

• Department 
, 

Golder Associates -



03/11/00 

• I;; ~DATE " 
p . ,:.. If' ]'x' 

"~ ' . .. A"GENey J'. f ' ;: .. -. " , - ' j, - ." '." . . 
11/13f.l9 Polk County 

Engineering 
Department 

11/13f.l9 Polk Parkway 
. 

11/13f.l9 Polk Parkway 

11/14/99 EMS 911 - Polk County 
. 

11/16/99 Hillsborough County 9-
I-I 

1/11,00 FOOT District I 

1/1lft)O Polk County 911 Office 

1/1lft)O Polk Transportation 
Planning Organization 

1/12,00 911 Ambulance Div. 
I Polk County 

1/12,00 City of Auburndale 

1/12,00 FOOT 

• Vl2,OO Heart of Florida 
Regional Medical Center 

1/12,00 Polk County 
Engineering 
Department 

1/13/00 Polk CountY Solid 
Waste Department 

1/16,W City of Auburndale 

1/17,00 City of Au!;>urndale 

1/17,00 City of Auburndale 
Utilities Department 

1/19,00 Polk County Planning & 
Zoning Department 

1/19,00 Polk County Planning & 
Zoning Dep'artment 

1/23/00 City of City of 
Auburndale Public 

• Library 

• . , , 
9-4 

cl: .if -,.~ . ~J~POSE . i/"" ',- , 
. !.' -~'~'. '-,r; ... "'J.~) \''1.'''L,:i ,f_ .. ~ 

Obtain Polk Count'y map of major roads 
and RR's with Pol~ Parkway 

I 
Obtain PolkPilrkway transportation 
maps I 
Obtain Polk Parkway transportation 
maps 
Obtain Iists/locatiohs of fire stations, 
police stations and!hospitals 

,Obtain list of Polic~ stations, fire stations, 
hospitals, etc. 

, , 
Obtain technical iruonnation on Recker 
Highwav (5R 665) ! . 

Request GIS l ayers~ for police, fire stations, 
schools & hospitals 
Obtain Osprey site road information , 

, 

Inquiry about poss:ible Columbia H ospital 
, 

Request City of Auibumdale map 
, 

Obtain technical data on Recker Highway 
(5R 665) : 
Inquiry about poss'ible Columbia Hospital , 

I 

Obtain technical details for Derby , 
Avenue (CR 544-A) 

! 
Obtain de tails on landfill for Osprey site 

, 

Discuss City's was~ewater Treatment 
capacity ana sewer system 
Inquire about nu~ber of copies Robert 
Green will need of, Impact Statement 

I , 
I 

Verify name of wa$tewater treatment 
plant i 
Discussed zoning ~istricts north of Site 

Discuss zoning districts north of Osprey 

site I 
! 

Obtain confirmatiqn of Auburndale 
Public Library ,ocaition 

, 

I 
i 
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Kristy 

Krista 

Krista 

Alice 

lraPyles 

Mark Schultz 

Sandy Mercer 

Kathryn Creamer 

Steven Powell 

Rich Reade 

Gene O'DeIl/Larry 
Davis 
Carol Negoshian 

DonnaJ\rVade Allen 

Diane 

John Dickson 

Rich-Reade 

Staff 

Eric Peterson 

Eric Pe terson 

. 

Library Staff 
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Wastewater Permitting Requirements! EXemption 
Department ; 
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3/13ftJO SWFWMD Discuss final water balan'ce and water Said Abusada 
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Process Flow Diagram Baseload Operati~m, Ambient Temperature of 37 OF 

Process Flow Diagram Baseload Operation, Ambient Temperature of 59 of 

993957Q1PSD 

2-3 Process Flow Diagram Baseload Operation, Power Ambient Temperature of 95 of 

2-4 Site Plan 

, 
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.-

. , 

. . . I > • -'.; ";::";.~":,. .," ··~i :"" 
'. Departm~nt of 

.; .. :' .' 

, .· Erivir~onmental Protection 
.Ii ___ iiiiti;~.,~.'·' . ,. Di~iSi~~ oi,Air ReS~ti+~s ~ana~~n.lent ". 

. ' 
" 

. APp'[;ICATIO,,! FOR AIR PERr-'lIT -:TITLE V SOURCE 
', .. : , ..... :.J . See InStnictio.,;sJo.rFo.nn·iNo.. 62-210.900(1) ' , 
. -." . I. APPLICATION Il'1FORMATION 

...... .: .: .., 

Identification :Q~ FaCiI.itx 

,I. Facil,iry Owp.eilC.ompany Name: . . I 

Calplryo"Fln,arice ants' Gpnstructio"j, COfTI.pany, L.P,' 
. , .~' ,. '-,' . . 

,:- 2 . ... .8ite"Name: : '~/,': - .": ,-,,' J 

~ O~pre~ Enef9~ Cariter'~; , 

. " ,. 

..... 

'. . 

" . ~ 

.3.- ,Facility]dentifica~~on Numbe.r.: 
.' • ,0 _ . ' ~ 

.. :.[ x I Unkno.Wn , 
4. Facj~ty Loc~tio.n: _ 

street Addresi or Other LOcator: , . . 

Citj: ~jA~~urnaaio: " " - '. 
'- ~ 

COunty: Polk 'ZipCode: 

·5. RClQdatatile.FacilitY.?·" 
L: ) . yes . pi) j io 

. 6. 

., 
Apnli~atinn Cnntad '. '. .:-). . , 

1.':' Name·and.Titie 'Of Application Contact: 
• .",' I, 

' . , p:p.ur~am,,:tt. ProJ~t Dlrec,tor 

2. ' Application. Cont~~t Mailing·A ddress: . 

!Existing Permitted Facility? 
i[ )Yes IX·) No. 

, .' . 
I , , .. 
, 

Organization/Fiml: . 
J,' ..'.- . . '. ' Calpine Fin.anca; an~ ,Cons.tructio.n Companx. ~,P . . 

· Stree.t Address: T,he Pilot House. 2nd floor; lewis wha!", 

-

. " " Cly;:.· , Boston ' State: .. MA: Zip Co,.de: '··.02110 ' 

3, ~~licatio.it .Con!8ct TelephoI;le ~lJ.lllbers: , 
." -. . .' .-

: IFax: '( 617 ) 723" .7635 ' . . "(elephone: .( 617 ) 723.' 7200 

Alltf P ' lUI 'I 20 ' D:K~5: ' 1 ~. De: D nona ti IDRP lJ) .. 20 ' .. n .. ., 
- , .' 

1. pate.ofRet¢ipt of Application: 
, 

'., . , , 
: 

· 2 .. ,feiD]it l'!um~e~: . 
.~ , . 

3 . . PSD Number (if applicable): '. . 
- . '.. . . . , 

4, Siting NJlIlIQer (if applicable): -,. . 
" 

: .. '. 
" . ." . 

" .. .. , , 
': ' .. 

'. 

i ", , .' 
, .' 

, .' .~. 

· . 

' .. 

, 

, 

• · " 

. , 

. 
• 

, 

. 

" 

e .. I 
'. 

, , 
.- .... 

OEP Fo.nn No: 62-~IO:900(1).- Fonn 
". Effective,, 2111/99 '. ,.' " 

'", .'j:. ' • : , ' 

... ;. 

' .. , 

. , 

.' 9939570IPSDtFJrrV 
3111100 

'. , 

- ,'. 



Purpose o(Appljcatjon . , ~ 
I r 

Air OperatioD Permit ApP,licatio.D 

This Application for Air Pe~i; is su!:nn,itted to" obtair: (Check one) 

[ 

[ 

[ 

] Initiai TiUe V air operation permitfor·an existihg facility which i~ classified as a Title V 
source. 

] Initial Title V air operation permit for a fac ility which, upon start up of one or more newly 
constructed or modified emissions units addressed:in this application, would become 
classified a& a Title V so1;lrce. . 

Current construction: pennit. munber:_-,-'.:-~ _____ . _____ _ 

] Title V air operation pkrmit revision to addres"; one or mo~e newly constructed or modifl·ed 
emissions units addrd:se<t in this application. 

Current construction pennit number: ___ ~-,-_______ __ ~_ 

~ation peimit ~irtnber to be re·vised:. _ ______________ _ 

[ 1 Title V air operation Permit revision or administrative correction to address one or more 
propOsed new or modiJied emissions Units and1to be processed concurrently with the air 
cOnSiructi~n pennit a~plication. (Also check ~r Construction Pennit Application.below.) 

[ 

Opern:~ion pennit ~"Fber to be .re'-:is~~orr#ted:-·---------:_--
] Title V air operation wqnit revision for reasons other than construction or modifi~tion of 

an emissions unit. Gi~e reason for the revisiorl; c.g., to comply with a new applicable 
requirement or to req~est approval of an "Earl~ Reducti~ns" proposal. . 

Operation permit mJnber to be revised:_---' __ ' _________ ~_ 
Reason for revision:,-, _ --, _ _ _ _____ _ _ -' _ _______ -

, 
Air Construction Permit ..,.pplication 

, 

This Application for Air Petmit is submitted to obtain: (Check one) 

[x 1 Air·consiruction J>CDO/t to construct or modifYione or more emissions units. . . 

[ 1 Air construction P:CJllljt to make federally enforceable an asswned restriction on th~ 
potential emissions of:one or more existing, permitted emissions units. , 

[ l Air construction permIt for one or more existing, but UDnI"rmitted, emissions unitS. 
! .. " \ ,.;. 
. ... , \j . 

. 
DEP Fonn No. 62-210.900(1) - Fonn 
Effective: 2/11/99 . 

. , 

2 
99395701PSDlFlnv 

3111 /00 

• 

• 

• 



.' 

• 

.-

..... .. ..... , ......... , ' ... .LU •• CJ<!.' CJ.o::: 

Ow IA thorized R tar R ner y -'(!~el~D Iveor u nowl e £Ia 
I 

1. Name and Title or Owner/Authorized ~presentative or ReSponsible Offichd: ..... _ . .- I 
RO~ERT K. ALPP - SENIOR VICE PRESIDENT . 

2. Ownerl Authorized Representative or Responsible Official Mailing Address: 
OrganizationIFirm: Calpine Finance and Construction Company, L.P. 

Street Address: The Pilot House,'2nd floor; Lewis Wharf 

.. City: Boston State: .MA Zip Code: 021 10 

3. Owner/Authorized Representative or Responsible Official Telephone Numbers: 
Telephone: ( 817 ') 723,7200 ' Fax:t617) 723 -7635 

4. ()jvner/ Authorized Representative or Responsible: Official Statement: , 
, 

1. the undersigned, am the owner or authorizeirepresentative ·(check here [ j . if so) or 
the responsible official (check here [xl. if so) of the Title V source addressed in this 
application, whichever is applicable. I hereby certify, based on infol'mation and belief 
formed after reasonable.inquiry, that the state~ents made in this application are true. 
accurate and complete and that, to Ihe best ofmy knowledge, any estimates of emissions 
reported in this application are based upon reasonable techniques for calculating 
emissions: The air pollutant emissions units an~d air pollution·control equipment descr,ibed 
in this application will ~e operated and maintained so as to comply with a/l applicable . . . 
standards for co.ntrol of air pol/ulanl emissionsfound in the statutes of the State of Florida 
and rules of,lhe Department 0/ Environmental Protection and revisions thereof 1 
UniJerstand thOt a permit. if granted by the Department, cannot be transferred without 
aulhorizatlonfrom the Department. and 1 will promptly notify the Department upon sale or 
I~~;'" of any permitled emissions unit, 

, -1£ J-/~ . (i . -", ,,/ , 
. KARCH 13. 2000 , 

· Ugn~e V .' , 
Date , , , 

. 
. • Attach letter of authonZAtio.n If not currently on file. 

p ~ I:2.H!lODa I E A£IIlUl: C rim Ii • ~ . 2n 

I. Professi9nal Engineer Name: ·Kennard F. Kosky 

Registration Number: 14996 

2. Professional Engineer Mailing Address: 
ofganizationIFinn,: GOlder A$sociates.lnc. , 

Street Address: 6241 NW.23fd street, Suit~ 500 
, 

, 
. City: a _lnesvine 

, 
State:1 , 

3. ProfeSsional Engineer Telephone Numbc:rs: , 
Telephone: ( 352) 336 - 5600 , , 

DEPFolm No. 62-210.900(1) - Form 
Effective: 2/1-1199 . 3 

Zip Code: 32653-1500 FL , . 
. 
Fax:. ( :.52 ) 336 - · 6603 

IG"';'",,9939570IRIITV 
3/5/00 
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4. Professional En&ineer Statement: 

I, the undersigned. hereby certify. except aspd"ticul<lrly noted herein·, that: , , . 
(1) To the best.oJ my knowledge, there is reas~nable assurance that the air pollutant 
emissions unit(s) and the air pollution contro/ ~equipment described in this"ApplicationJor 
Air Permit, when properly operated and maintained, will ,comply with all qpplicable 
standards for controrof air pollutant emissiorls found in the Florida Statutes and "rules of 
the Department of Environmental Protection; '(lnd 

(2) To the /jest of my knowledge, any e'!'ission jestimates reported or relied on in this 
application are tru~. accurate, and complete a{ul are either base4 upon reasonable" 
techniques available for calculating emissions~ or, for emission estimates of hazardous air 
pollutanis not "regulated/or an emissions unit bddres~ed in this application, based solely 
upon the materials •. info~mation and calculati~ns submitled. with this application. 

. I . 
If the purpose o/this application is to obtain a, Title V source.air operation permit (check 
here [ l . if so), 1 forther certify that each emissions unit described in this Application for 
Air Permit. when properly operated and moin(ained, will comply with the applicable 
requirem~nt~ identified. in this application to 'fhich the unit is subject, except those e. emissions units for which a compliance schedule is submitted with this application. 

,If the purpose of this application is to obtain a.n air construction permit Jor one or more 
proposed new or 'modified emissions units (check here (Xl, if so), I further certify that the 
. engineeringfeaiures of each such emissions uhit described in this application have been . 
designed-or examined byme or individuals unper my direct supervision andfound to be 'in 
conformity with sound engineering principfes ?Jpplicable to the control of emissions 0/ the 
air pollutants 'cluiracterized in this applicatio~. 

If the purpose of this application is to obtain an initial air operation permit or operation 
permit revisionf,?r one or-more newly constnicted or modified emissions units (check here 
[ . l . if so), I further. certify that, with the -exception of any changes detailed as part of this 
application. each such emissions unit has been constructed or mddi/ied in substantial 

\ accordance with the information given 'in the corresponding application Jor air -
construction permit and with .011 provisions co~tained in such permit. . 

! , , , 

statement. ! 

I , 

I 
. 4 I 

, 

Date 

. ,,,,,,,,,,,,,99395701F 1 rrv 
3/10/00 
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s r A rcatio i::21!C 0 IUH B 

Emissions 
Unit ID Description of EmissioDs Unit 

- Siemens-Westinghouse 501 FD CT with DB 

- Siemens-Westinghouse 501FD CT with DB 

- Fresh Water Cooling Tower 

Application Processipe Fee 

Check one: [ I Attached - Amount: $: ______ _ 

DEP Fonn No. 62-210.900(1) - Fonn 
Effective: 2111199 5 

Permit Processing 
Type Fee 

AC1A 

AC1A 

AC1A 

. 

[ X I Not Applicable 

99395701PSDIFI{[V 
3/11100 



ConstructionlModification Information 

l. Description of Proposed Project or Alterations: 

Construction of two 170-MW Westinghouse "F" Class combustion turbines (CTs) operating 
in combined-cycle mode with duct firing. See Attachment PSD-OEC. 

2. ~ojected or Actual Date of Commencement of Construction: APR 2001 

3. Projected Date of Completion of Construction: APR 2003 

AlllllicatiQu CQmment 

Permit application fee not required for facilities licensed under the Power Plant Siting Act. A 
separate fee is paid under this process. See Attachment PSD-OEC 

DEP Fonn No. 62-210.900(1) - Fonn 
Effective: 2111199 6 

9939570IPSDIFlrrV 
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II. FACILITY INFORMATION 

A. GENERAL FACILITY INFORMATION 

F T\XL " dT a!;;1 I 2!::iI Illn an -lIU:: 

I. Facility UTM Coordinates: 
Zone: 17 East (km): 421.0 North (Ian): 3103.2 

2. Facility LatitudelLongitude: 
Latitude (DDIMMISS): Longitude (DDIMMISS): 

3. Governmental 4. Facility Status 5. Facility Major 6. Facility SIC(s): 
Facility Code: Code: Group SIC Code: 

0 A 49 4911 

7. Facility Comment (limit to 500 characters): 

Project consists of two 170~MW Westinghouse "FlO Class combustion turbines (CTs) that will 
l!se dry low-nitrogen oxide combustion technology when firing natural gas and Selective 
Catalytic Reduction (SCR). Each CT will operate up to 8.760 hours per year Including 1,560 

: hours of operation with power augmentation, and 2,880 hours of natural gas duct firing . 

Facilitv Contact 

I. Name and Title of Facility Contact: 
Paul Barnett. Project Director 

2. Facility Contact Mailing Address: 
OrganizationIFinn: Calpine Finance and Construction Company, loP. 

Street Address: The Pilot House, 2nd floor, Lewis Wharf 

City: Boston 

3. Facility Contact Telephone Numbers: 
Telephone: ( 617) 723 · 7200 

DEP Form No. 62-210.900(1) - Form 
Effective: 2111199 

State: MA 

7 

Zip Code: 02110 

Fax: ( 617 ) 723 - 7635 

9939570IPSDIFlffV 
3/17/00 



Facility Regu latory Classifications 

Check aU that apply: 

1. I 1 Small Business Stationary Source? I 1 Unknown 

2. I X 1 Major Source ofPoliutants Other than Hazardous Air Pollutants (HAPs)? 

3. I ] Synthetic Minor Source of Pollutants Other than HAPs? 

4. I ] Major Source of Hazardous Air Pollutants (HAPs)? 

5. I ] Synthetic Minor Source of HAPs? 

6. [ X ] One or More Emissions Units SUbject to NSPS? 

7. I ] One or More Emission Units Subject to NESHAP? 

8. I 1 Title V Source by EPA Designation? 

9. Facility Regulatory Classifications Comment (limit to 200 characters): 

CT Is subject to NSPS Subpart GG, and the duct burner Is subject to NSPS Subpart Da. 

List of Annlicable Rtgulations 

Not Applicable 

DEP Form No. 62-210.900(1) - Form 
Effective: 2/11/99 8 

9939570IPSDIFlrrv 
3/11100 
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B. FACILITY POLLUTANTS 

List of Poilutants Emitted 

1. Pollutant 2. Pollutant 3. R~u~ted Emi~si2D~ Cap 
Emitted Classif. 

Iblhour 

PM A 

VOC B 

SO, B 

NO A 

CO A 

PM,o A 

H,sO, B 

DEP Fonn No. 62-210.900(1) - Fonn 
Effective: 2111199 

tons/year 

9 

4. Basis for 
Emissions 
Cap 

-

. 

5. Pollutant 
Comment 

Particulate Matter-
Total 
Volatile Organic 
'Compounds 

Sulfur Dioxide 

Nitrogen Oxides 

Carbon Monoxides 
Particulate Matter-
PM,o 

Sulfuric Acid Mist 

99395701PSDIFI((V 
3/ ll/00 



C. FACILITY SUPPLEMENTAL INFORMATION 

S I t I R t unD ~m~n a egUlr~m!im :! 

I. Area Map Showing Facility Location: 
( X J Attached, Docwnent ID: PSD-OEC ( J Not Applicable ( ] Waiver Requested 

2. Facility Plot Plan: 
[X ] Attached, Document ID: PSO-OEC ( J Not Applicable ( ] Waiver Requested 

3. Process Flow Diagram(s): 
(X J Attached, Docwnent ID: PSD-OEC ( J Not Applicable ( ] Waiver Requested 

4. Precautions to Prevent Emissions ofUnconfmed particulate Matter: 
( 1 Attached, Docwnent lD: (X J Not Applicable ( 

5. Fugitive Emissions Identification: 
( ] Attached, Docwnent 10: (X J Not Applicable ( 

6. Supplemental Information for Construction Permit Application: 
(X J Attached, Document ID: PSD-OEC 

7. Supplemental Requirements Comment: 

DEP Fonn No. 62-2\0.900(1) - Fonn 
Effective: 2111199 

( ] Not Applicable 

10 

] Waiver Requested 

] Waiver Requested 

9939570IPSDIFlffV 
3111100 
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• 
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Add'li I S nlem t I R I ~DiI un ~n a t ~ T tl VA' 0 eQ,ul[!::m !::D:i 2[ I • I[ f P D!::[a 120 't A r f erml nn Ica IQDS 

8. List of Proposed Insignificant Activities: 
[ ] Attached, Document ID: [ I Not Applicable 

9. List ofEquipmentiActivities Regulated under Title VI: 

[ ] Attached, Document ID: 

[ . ] Equipment/Activities On site but Not Required to be Individually Listed 

[ I Not Applicable 

10. Alternative Methods of Operation: 
[ I Attached, Document 10: [ ] Not Applicable 

11. -Alternative Modes of Operation (Emissions Trading): 
[ ] Attached, Document ID: [ ] Not Applicable 

12. Identification of Additional Applicable Requirements: 
[ I Attached, Document 10: [ I Not Applicable 

13. Risk Management Plan Verification: 

[ ] Plan previously submitted to Chemical Emergency Preparedness and Prevention 
Office (CEPPO). Verification of submittal attached (Document ID: ) or 
previously submitted to DEP (Date and DEP Office: 

[ I Plan to be submitted to CEPPO (Date required: 

[ I Not Applicable 

14. Compliance Report and Plan: 
[ I Attached, Document 10: [ I Not Applicable 

15. Compliance Certification (Hard·copy Required): 
[ I Attached, Document 10: 

DEP Form No. 62-2 10.900(1) - Form 
Effective: 2/11199 

[ I Not Applicable 

II 

. 

) 

) 

, 

9939570IPSDIFIfIV 
3/11/00 



Emissions Unit Information Section 1 of 3 CT/HRSG - DB 1 

III. EMISSIONS UNIT INFORMATION 

A separate Emissions Unit Infonnation Section (including subsections A through] as required) 
must be completed for each emissions unit addressed in this Application for Air Permit. If 
submitting the application fonn in hard copy, indicate, in the space provided at the top of each 
page. the number of this Emissions Unit Infonnation Section and the total number of Emissions 
Unit Infonnation Sections submitted as part of this application. 

A. GENERAL EMISSIONS UNIT INFORMATION 
(All Emissions Units) 

Emissions Unit Description and Status 

1. Type of Emissions Unit Addressed in This Section: (Check one) 

[ X ] This Emissions Unit Infonnation Section addresses. as a single emissions unit, a single 
process or production unit, or activity, which produces one or more air pollutants and 
which has at least one definable emission point (slack or vent). 

[ ] This Emissions Unit Infonnation Section addresses. as a single emissions unit, a group of 
process or production units and activities which has at least one defmable emission point 
(stack or vent) but may also produce fugitive emissions. 

[ ] This Emissions Unit Infonnation Section addresses, as a single emissions unit, one or more 
process or production units and activities which produce fugitive emissions only. 

2. Regulated or Unregulated Emissions Unit? (Check one) 

[ X ] The emissions unit addressed in this Emissions Unit Infonnation Section is a regulated 
emissions unit. 

[ ] The emissions unit addressed in this Emissions Unit Iriformation Section is an unregulated 
emissions unit. 

3. Description of Emissions Unit Addressed in This Section (limit to 60 characters): 

Slemens.Westinghouse 501 FO Combustion Turbine with HRSG Duct Firing 

4. Emissions Unit Identification Number. [ 1 No!D 
!D: [X 1 !D Unknown 

S. Emissions Unit 6. Initial Startup 7. Emissions Unit Major 8. Acid Rain Unit? 
Status Code: Date: Group SIC Code: [X 1 
C April 2003 4. 

9. Emissions Unit Comment: (Limit to 500 Characters) 

This emission unit Is a Siemens-Westinghouse 501 FD combustion turblno operating In 
combined cycle mode, with duct firing. See Attachment PSD-OEC. 

DEP Fonn No. 62-210.900(1) - Form 
Effective: 2111/99 12 

9939S701PSDlFl rrV 
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Emissions Unit Information Section 1 of 3 CT/HRSG - DB 1 

Emissions Unit Control Equipment 

1. Control EquipmentIMethod Description (Limit to 200 characters per device or method): 

Dry Low NO. combustion - Natural gas firing 

2. Control Device or Method Code(s): 25 

Emissions U it DC". D fOIlS 

I. Package Unit: 
Manufacturer. Siemens-Westlnghouse 

2. Generator Nameplate Rating: 

3. Incinerator lnfonnation: 
Dwell Temperature: 

Dwell Time: 
Incinerator Afterburner Temperature: 

DEP Fonn No. 62-210.900(1) - Fonn 
Effective: 2111199 I3 

Model Number: 

181MW 

501 FD 

OF 
sCCQnds 
OF 

9939570IPSDIFltrV 
3/11100 



Emissions Unit Inrormation Section 1 or 3 CTIHRSG - DB 1 

Emissions Unit Control Equipment 

t. Control EquipmenVMethod Description (Limit to 200 characters per device or method): 

Selective Catalytic Reduction (SCR) 

2. ControlDevice or Method Code(s): 65 

Emissjon U "t Details • III 

l. Package Unit: 
Manufacturer: Siemens-Westinghouse 

2. Generator Nameplate Rating: 

3. Incinerator Infonnation: 
Dwell Temperature: 

Dwell Time: 
Incinerator Afterburner Temperature: 

DEP Fonn No. 62-210.900(1) - Fonn 
Effective: 2111/99 

Model Number: 
181 MW 

13 

501 FD 

of 
seconds 
of 

9939570IPSDIFlnv 
3/ 1!100 
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Emissions Unit Information Section 1 of 3 CTIHRSG - DB 1 

B_ EMISSIONS UNIT CAPACITY INFORMATION 
(Regulated Emissions Units Only) 

E .. m!!5:!5:12n !5: U ',0 OJ .. C R~[a 109 '0' d S hed 1 aRa~1 an , Y!: 

I. Maximum Heat Input Rate: 1.669 mmBtuIhr 

2. Maximum Incineration Rate: Iblbr tons/day 

3. M;uc.imum Process or lbroughput Rate: 

4. Maximum Production Rate: 

5. Requested Maximum Operating Schedule: 

hours/day days/week 

weeks/year 8,760 hours/year 
6. Operating Capacity/Schedule Comment (limit to 200 characters): 

Maximum heat input at ISO conditions and natural gas firing (LHV); maximum heat input for 
duct burners Is 250 mmBTUlhr (LHV). 

DEP Fonn No. 62-210.900(1) - Fonn 
Effective: 2111199 ;;.14 

99395701PSDlFlfIV 
3/11100 



Emissions Unit Information Section 1 of 3 

c. EMISSIONS UNIT REGULATIONS 
(Regulated Emissions Units Only) 

List of Annlicable Reeulations 

See Attachment OEC-EU1-D 
for operational requirements 

See Attachment PSD-OEC 
for pennittlng requirements 

.. . 

DEP Fonn No. 62-210.900(1)· Fonn 
Effective: 2111/99 

. 

IS 

CTIHRSG - DB 1 

9939570IPSDIFlffV 
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0)/10/00 !QIVl?IW)9939S701F11WPIEUI-D 

ATI'ACHMENT OEC-EUI-D 

Applicable Requirements Listing 

EMISSION UNIT 10: Em 

FDEP~uJes: 

Air Pollution Control-General Provisions: 
62-204.8OO(7)(b)3 NSPS Subpart Da 
62-204.8OO(7)(b)39. (State Only) NSPS Subpart GG 
62-204.8OO(7)(c) (State Only) NSPS authority 
62-204.8OO(7)(d)(State Only) NSPS General Provisions 
62-204.800(14) (State Only) Add Rain Program 
62-204.800(15) (State Only) Allowances 
62-204.800(16) (State Only) Add Rain Program Monitoring 
6b204.8OO(18) (State Only) Excess Emissions (Potentially applicable over term of permit) 

Stationary Sources-General: 
62-210.650 
62-210.700(1) 
62-210.700(4) 
62-210.700(6) 

Add Rain: 
62-214.300 
62-214.32O(1)(a),(2) 
62-214.33O(1)(a)l. 
62-214.340 
62-214.350(2);(3);(6) 
62-214.370 

62-214.430 

Orcumvention; EUs with control device 
Excess Emissions; 
Excess Emissions; poor maintenance 
Excess Emissions; notification 

All Add Rain Units (Applicability) 
All Add Rain Units (Application Shield) 
Compliance Options (if 214.430) 
Exemptions (new units, retired units) 
All Add Rain Units (Certi1ication) 
All Add Rain Units (Revisions; correction; potentially applicable if 
a need arises) 
All Add Rain Units (Compliance Options-if required) 

Stationary Sources-Emission Standards: 
62-296.32O(4)(b)(State Only) CTs/Diesel Units 

Stationary Sources--Emission Monitoring (where stack test is required): 
62-297.310(1) All Units (fest Runs-Mass Emission) 
62-297 .310(2)(b) All Units (Operating Rate; other than CTs;no en 
62-297.310(3) All Units (Calculation of Emission) 
62-297 .310(4)(a) All Units (Applicable Test Procedures;Sampling time) 
62-297.310(4)(b) All Units (Sample Volume) 
62-297.310(4)(c) All Units (Required Flow Rate Range-PM/H2S04/F) 
62-297.310(4)(d) All Units (Calibration) 
62-297.310(4)(e) All Units (EPA Method 5-only) 



0)/10100 

62-297.310(5) 
62-297.310(6)(.) 
62-297.310(6)(c) 
62-297.310(6)(d) 
62-297.310(6)(e) 
62-297.310(6)(1) 
62-297.310(6)(g) 
62-297.310(7)(.)1. 
62-297.310(7)(.)2. 
62-297.310(7)(.)3. 
62-297.310(7)(.)4 .• 
62-297.310(7)(.)5. 
62-297.310(7)(.)6. 
62-297.310(7)(.)7. 
62-297.310(7)(.)9. 
62-297.310(7)(c) 
62-297.310(8) 

Federal Rules: 

NSPS Subpart GG: 
40 CFR 60.332(.)(1) 
40 CFR 60.332(.)(3) 
40 CFR 60.333 
40 CFR 60.334 
40 CPR 60.335 

NSPS General Requirements: 
40 CFR 60.7(.)(1) 
40 CFR 60.7(.)(2) 
40 CFR 60.7(.)(3) 
40 CFR 60.7(.)(4) 
40 CFR 60.7(.)(5) 
40 CFR 6O.7(b) 
40 CFR 6O.7(c) 
40 CFR 6O.7(d) 
40 CFR 60.7(1) 
40 CFR 60.8(.) 
40 CFR 60.8(b) 
40 CFR 6O.8(c) 
40 CFR 6O.8(e) 

40 CFR 60.8(1) 
40 CFR 60.11(.) 
40 CFR 6O.11(b) 
40 CFR 6O.11(c) 
40 CFR 6O.11(d) 
·40 CFR 6O.11(e)(2) 

2 (GNVn'Al)9939S701F11WPIEU I-D 

All Units (Determination of Process Variables) 
All Units (permanent Test Facilities-general) 
All Units (Sampling Ports) 
All Units (Wmk Platfonns) 
All Units (Access) 
All Units (Electrical Power) 
All Units (Equipment Support) 
Applies mainly to Cfs'Diesels 
FFSG excess emissions 
Permit Renewal Test Required 
Annual Test 
PM exemption if <400 hrsIyr 
PM FFSG semi annual test required if >200 hrsIyr 
PM quarterly monitoring if> 100 hrsIyr 
FDEP Notification - 15 days 
Waiver of Compliance Tests (Fuel Sampling) 
Test Reports 

NO,. for Electric Utility Cfs 
NO,. for Electric Utility Cfs 
SOl limits 
Monitoring of Operations (Custom Monitoring for Gas) 
Test Methods 

Notification of Consbuction 
Notification of Initial Start-Up 
Notification of Actual Start-Up 
Notification and Recordkeeping (PhysicaVOpecational Cycle) 
Notification of CEM Demonstration 
Notification and Recordkeeping (startup/shutdown/malfunction) 
Notification and Recordkeeping (startup/shutdown/malfunction) 
Notification and Recordkeeping (startup/shutdown/malfunction) 
Notification and Recordkeeping (maintain records-2 yrs) 
Performance Test Requirements 
Performance Test Notification 
Performance Tests (representative conditions) 
Provide Stack Sampling F.cilities 

Test Runs 
Compliance (ref. S. 60.8 or Subpart; other than opacity) 
Compliance (op'city detecmined EPA Method 9) 
Compliance (opacity; excludes startup/shutdown/malfunction) 
Compliance (maintain air pollution control equip.) 
Compliance (op'city; ref. S. 60.8) 

• 

• 

• 
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• 40 CFR 60.12 Orcumvention 
40 CFR 6O.13(a) MOnitoring (Appendix B; Appendix F) 
40 CFR 6O.13(c) Monitoring (Opactty COMS) 
40 CFR 6O.13(d)(I) Monitoring (CEMS; spanl drift, etc.) 
40 CFR 6O.13(d)(2) Monitoring (COMS; span, system check) 
40 CFR 6O.13(e) Monitoring (frequency of operation) 
40 CFR 60.13(1) Monitoring (frequency of operation) 
40 CFR 6O.13(h) Monitoring (COMS; data requirements) 

NSPS Subpart Da: 
40 CFR 6O.4Oa Applicability (duct firing) 
40 CFR 6O.44a Standard for Nitrogen Oxides 

Acid Rain-Permits: 
40 CFR 72.9(a) Pennit Requirements 
40 CFR 72.9(b) Monitoring Requirements 
40 CFR 72.9(c)(I) SOl Allowances-hold allowances 
40 CFR 72.9(c)(2) S02 Allowances-violation 
40 CFR 72.9(c)(3)(iii) SOl Allowances-Phase n Units (listed) 
40 CFR 72.9(c)(4) SOl Allowances-allowances held in ATS 
40 CFR 72.9(c)(5) SOl Allowances-no deduction for 72.9(c)(1)(i) 
40 CFR 72.9(d) NO" Requirements 
40 CFR 72.9(e) Excess Emission Requirements • 40 CFR 72.9(1) Recocdk.eeping and Reporting 
40 CFR 72.9(g) Liability 
40 CFR 72.2O(a) Designated Representative; required 
40 CFR 72.20(b) Designated Representative; legally binding 
40 CFR 72.20(c) Designated Representative; certification requirements 
40CFR 72.21 Submissions 
4OCFR72.22 Alternate Designated Representative 
4OCFR72.23 Changing representatives; owners 
4OCFR7224 Certificate of representation 
40 CFR 72.30(a) Requirements to Apply (operate) 
40 CFR 72.30(b)(2) Requirements to Apply (Fhase II-Complete) 
40 CFR 72.30(c) Requirements to Apply (reapply before expiration) 
40 CFR 72.30(d) Requirements to Apply (submittal requirements) 
40CFR 72.31 Information Requirements; Acid Rain Applications 
4OCFR72.32 Permit Application Shield 
40 CFR 72.33(b) Dispatch System ID;unitlsystem 10 
40 CFR 72.33(c) Dispatch System ID;ID requirements 

40 CFR 72.33(d) Dispatch System ID;ID change 
40 CFR 72.4O(a) General; compliance plan 
40 CFR 72.4O(b) General; multi-unit compliance options 
40 CFR 72.4O(c) General; conditional approval 

• 40 CFR 72.4O(d) General; tennination of compliance options 
40CFR 72.51 Permit Shield 
40CFR 72.90 Annual Compliance Certification 
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Allowances: 
40 CFR 73.33(a),(c) 
40 CFR 73.35(c)(I) 

Monitoring Part 75: 
40 CFR 75.4 
4OCFR75.5 
40 CFR 75.IO(a)(I) 
40 CFR 75.IO(a)(2) 
40 CFR 75.IO(a)(3)(iii) 
40CFR 75.1O(b) 
40 CFR 75.IO(c) 
40 CFR 75.IO(e) 
40 CFR 75.10(1) 
40 CFR 75.10(g) 
40 CFR 75.11(d) 
40 CFR 75.11(e) 
40 CFR 75.12(a) 
40 CFR 75.12(b) 
40 CFR 75.13(b) 
40 CFR 75.13(c) 
40 CFR 75.14(c) 
40 CFR 75.2O(a) 
40 CFR 75.2O(b) 
40 CFR 75.2O(c) 
40 CFR 75.2O(d) 
40 CFR 75.20(1) 
40 CFR 75.21(a) 
40 CFR 75.21(c) 
40 CFR 75.21(d) 
40 CFR 75.2I(e) 
40 CFR 75.21(1) 
40CFR 75.22 
40 CFR 75.24 
40 CFR 75.3O(a)(3) 
40 CFR 75.3O(a)(4) 
40 CFR 75.3O(b) 
40 CFR 75.3O(c) 
40 CFR 75.3O(d) 
40 CFR 75.3O(e) 
40CFR 75.31 
4OCFR75.32 
4OCFR75.33 
40 CFR 75.36 
40 CFR 75.40 
4OCFR75.41 
4OCFR75.42 

4 !ONV!!All2939S701F IIWPfEU 1·0 

Authorized account representative 
Compliance: ID of allowances by serial number 

Compliance Dates; 
Prohibitions 
Primary Measurement; SO~ 
Primary Measurement; NO,.; . 
Primary Measurement; CO~ O2 monitor 
Primary Measurement; Perfonnance Requirements 
Primary Measurement; Heat Input; Appendix F 
Primary Measurement; Optional Backup Monitor 
Primary Measurement; Minimum Measurement 
Primary Measurement; Minimum Recording 
S02 MOnitoring; Gas- and Oil·fired units 
502 Monitoring; Gaseous firing 
NO" Monitoring; Coa1; Non-peaking oiVgas units 
NO. Monitoring; Determination of NO. emission rate; Appendix F 
CO2 Monitoring; Appendix G ' 
CO2 Monitoring; Appendix F 
Opacity Monitoring; Gas units; exemption 
Initial Certification Approval Process; Loss of Certification 
Recertification Procedures (if recertification necessary) 
Certification Procedures (if recertification necessary) 
Recertification Backup/portable monitor 
Alternate Monitoring system 
QNQC; CEMS; Appendix B (Suspended 7117195-1:1131/96) 
QNQC; Calibration Gases 
QNQC; Notification of RATA 
QNQC; Audits 
QNQC; CEMS (Effective 7117196-1:1131/96) 
Reference Methods 
Out-of-Control Periods; CEMS 
General Missing Data Procedures; NO. 
General Missing Data Procedures; 502 

General Missing Data Procedures; certified backup monitor 
General Missing Data Procedures; certified backup monitor 
General Missing Data Procedures; S02 (optional before 1/1Hl) 
General Missing Data Procedures; bypass/multiple stacks 
Initial Missing Data Prore<\ures (new/re-certified CMS) 
Monitoring Data Availability for Missing Data 
Standard Missing Data Procedures 
Missing Data for Heat Input 
Alternate MonitOring Systems-General 
Alternate Monitoring Systems-Precision Criteria 
Alternate Monitoring Systems-Reliability Criteria 

• 

• 

• 



• 

• 

• 
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40 CFR7S.43 
40CFR 7S.44 
4OCFR7S.45 
4OCFR7S.46 
40CFR 7S.47 
4OCFR7S.48 
40 CFR 7S.53 
40 CFR 7S.54(a) 
40 CFR 7S.54(b) 
40 CFR 7S.54(c) 
40 CFR 7S.54(d) 
40 CFR 75.54(e) 
40 CFR 7S.54(f) 
40 CFR 7S.55(c) 
40 CFR 7S.S5(e) 
4OCFR7S.56 
4OCFR7S.60 
40 CFR7S.61 
40CFR 75.62 
4OCFR7S.63 
40 CFR 7S.64(a) 
40 CFR 7S.64(b) 
40 CFR 7S.64(c) 
40CFR 7S.64(d) 
4OCFR7S.66 
Appendix A-l 
Appendix A-2. 
Appendix A-3. 
Appendix A-4. 
Appendix A-S. 
Appendix A-6. 
Appendix A-7. 
AppendixB 
Appendix C-l. 
Appendix C-2. 
AppendixD 
AppendixF 
AppendixH 

5 (OHVT1'Al)99395701F1IWP/EUI·D 

Alternate MOnitoring Systems-Accessability Criteria 
Alternate Monitoring Systems-Timeliness Criteria 
Alternate Monitoring Systems-Daily QA 
Alternate Monitoring Systems-Missirlg data 
Alternate Monitoring Systems-Criteria for Class 
Alternate Monitoring Systems-Petition 
Monitoring Plan; revisions 
Recordkeeping-general 
Recordkeeping-operating parameter 
Recordkeeping-SOl 
Recordkeeping- NO, 
Recordkeeping-C01 

Recordkeeping-Opacity 
General Recordkeeping (Specific Situations) 
General Recordkeeping (Specific Situation~) 
Certification; QNQC Provisions 
Reporting Requirements-General 
Reporting Requirements-Notification cert/recertification 
Reporting Requirements-Monitoring Plan 
Reporting Requirements-CertificatiorVRecertification 
Reporting Requirements-Quarterly reports; submission 
Reporting Requirements-Quarterly reports; DR statement 
Rep. Req.; Quarterly reports; Compliance Certification 
Rep. Req.; Quarterly reports; Electronic format 
Petitions to the Administrator (if required) 
Installation and Measurement Locations 
Equipment Specifications 
Performance Specifications 
Data J"{andling and Acquisition Systems 
Calibration Gases 

'Certification Tests and Procedures 
Calculations 
QNQC Procedures 
Missing Data; 501 NO, for controlled sources 
Missing Data; Load-Based Procedwe; NO, &. flow 
Optional SO,; Oil-/gas-fired units 
Conversion Procedures 
Traceability Protocol 

Acid Rain Program-Excess Emissions (these are future requirements): 
40 CFR 77.3 Offset Plans (future) 
40 CFR 77.5(b) Deductions of Allowances (fume) 
40 CPR 71.6 Excess Emissions Penalties (SOl and NO~future) 



Emissions Unit In for mation Section 1 of 3 CTIHRSG • DB 1 

D. EMISSION POINT (STACKNENT) INFORMATION 
(Regulated Emissions Un its Only) 

E •. P' t D ml~lil2D 21D ... 
~lit:np 12D ag dry ni); 

I. Identification of Point on Plot Plan or 2. Emission Point Type Code: 
Flow Diagram? See Att. PSD-OEC 1 

'3. Descriptions of Emission Points Comprising this Emissions Unit for VE Tracking (limit to 
100 characters per point): 

Exhausts through a single stack. 

4, II) Numbers or Descriptions of Emission Units with this· Emission Point in Common: 

5. Discharge Type Code: 6. Stack Height: 7. Exit Diameter: 
V 135 feet ,. feet 

8. Exit Temperature: 9. Actual Volwnetric Flow 10. Water Vapor: 
200 OF Rate: 8.' % 

1,021,086 .cfm 
11. Maximwn Dry Standard Flow Rate: 12. Nonstack Emission Point Height: 

dscfm feet 

13. Emission Point UTM Coordinates: 

Zone: 17 East (Ian): 421.0 North (Ian): 3103.2 

14. Emission Point Comment (limit to 200 characters): 

Slack parameters for ISO operating condition firing natural gas. See PSD-OEC; Appendix A 
for all operating conditions. 

DEP Form No. 62-210.900(1) - Form 
Effective: 2111199 16 

9939570IPSDIFl rrV 
3/11100 
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• 

• 
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Emissions Unit IDformation Section 1 of 3 CTIHRSG - DB 1 

E. SEGMENT (pROCESSIFUEL) INFORMATION 
(All Emissions Units) 

S , t D ~m g . f t:;~t[m log an dR t S a ~; egmen t 1 0 f 1 

I. Segment Description (processIFuel Type) (limit to 500 characters): 

Natural Gas· 

2. Source Classification Code (SCC): SCCUnits: 
20100201 13

. Million Cubic Feet 
4. Maximum Hourly Rate: 5. Maximum Annual Rate: 6. Estimated Annual Activity 

1.S14 15,S92 Factor: 
7. Maximum % Sulfur: 8. Maximum % Ash: 9. Million Btu per SCC Unit: 

o.OOS 920 

to. Segment Comment (limit to 200 characters): 

Based on 920 Btu/cf (LHV); ISO conditions; 8,760 hrslyr operation; and 2 gralnsl100 cf 

St:;gment DescriRtion and Rate' Segment of . -
I. Segment Description (processlFuel Type) (limit to 500 charnct,,,,): 

2. Souroe Classification Code (SCC): 13. 
SCCUnits: 

4. Maximum Hourly Rate: 5. Maximum Annual Rate: 

7. Maximum % Sulfur: 8. Maximum % Ash: 

10. Segment Conunent (limit to 200 characters): 

DEP Form No. 62·210.900(1)· Form 
Effective: 2111/99 17 

6. 

9. 

. 

Estimated Annual Activity 
Factor: 
Million Btu per SCC Unit: 

9939570IPSDIFI/TV 
3111100 



Emissions Unit Information Section 1 of 3 

I. Pollutant Emitted 

PM 

SO, 

NO, 

CO 

VOC 

PM1e 

2. 

F. EMISSIONS UNIT POLLUTANTS 
(All Emissions Units) 

Primary Control 3. Secondary Control 
Device Code Device Code 

026 065 

DEP Form No. 62-210.900(1) - Form 
Effective: 2111199 18 

CT/HRSG - DB 1 

4. Pollutant 
Regulatory Code 

EL 

EL 

EL 

EL 

EL 

EL 

9939570IPSDIFlffV 
3/11 /00 

• 

• 

• 
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Emissions Unit Information Section 1 of 3 CTIHRSG - DB 1 

Pollutant Detailloformation Page 1 of 6 Particulate Matter - Total 

G. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION 
(Regulated Emissions Units· 

Emissions-Limited and Preconstruction Review Pollutants Only) 

PotentiallFullitive Emissions 

I. Pollutant Emitted: 2. Total Percent Efficiency of Control: 

PM 

3. Potential Emissions: 4. Synthetically 
2-4.1 Iblhour 94.8 tons/year Limited? [ 

5. Range of Estimated Fugitive Emissions: 
[ 1 1 [ 1 2 [ 1 3 to tons/year 

6. Emission Factor: 7. Emissions 

Reference: Siemens-Westinghouse, 2000; Golder, Hooter/Erlk •• n 
Method Code: 
2 

8. Calculation of Emissions (limit to 600 characters): 

See Attachment PSD-OEC: Section 2.0: Appendix A. 

9. Pollutant Potential/Fugitive Emissions Comment (limit to 200 characters): 

Lblhr and tonslyr based on natural gas firing In the CT and Duct Burner, ISO conditions. 

All ow. bl E .. e mISSions owa e mISSIOns 1 0 f 1 

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable 
OTHER Emissions: 

3. Requested Allowable Emissions and Units: 4. Equivalent Allowable Emissions: 

24.1Ib1hr 24.1 blhour 94.8 tons/year 

5. Method of Compliance (limit to 60 chaIacters): 

Annual stack test; EPA Methods 5 or 17; H < 400 hours 

6. Allowable Emissions Comment (Dese. of Operating Method) (limit to 200 chaIacters): 

Gis firing - 8,780 hours of operation and 2,880 hours per year of duct firing. S .. 
Attachment PSD-OEC; Seetlon 2.0 Appendix A. 

1 

DEP Fonn No. 62-210.900(1) - Fonn 
Effective: 2111/99 19 

9939570IPSDIFlrrV 
3/15/00 



Emissions Unit Information Section 1 of 3 CTIHR5G - DB 1 

Pollutant Detail Information Page 2 of 6 Sulfur Dioxides 

G_ EMISSIONS UNIT POLLUTANT DETAIL INFORMATION 
(Regulated Emissions Units -

Emissions-Limited and Preconstrudion Review Pollutants Only) 

P t Ii IIFu -Ii E . . o en a 1:;1 ve missions 

I. Pollutant Emitted: 2. Total Percent Efficiency of Control: 

so, 
3. Potential Emissions: 4. Synthetically 

12.0 Ib/hour 47.7 tons/year Limited? [ 
5. Range of Estimated Fugitive Emissions: 

[ ) I [ J 2 [ ) 3 to tons/year 
6. Emission Factor: 7. Emissions 

Reference: s""'.ns.Westinghouse, 2oo0j Golder, NooterlEriksen 
Method Code: 
2 

8. Calculation of Emissions (limit to 600 characters): 

See Attachment PSD"()EC; Section 2.0; Appendix A. 

9. Pollutant PotentiallFugitive Emissions Comment (limit to 200 characters): 

Emission Factor. 2 grain S per 100 CF g.s: Iblhr and TPY based on natural gas firing in the 
CT and Duct bumer for 8,760 and 2,880 hrlyr. respectively. 

Allowable Emissions Allowable Emissions 1 of 1 

I. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable 
OTHER Emissions: 

3. Requested Allowable Emissions and Units: 4. Equivalent Allowable Emissions: 

See Comment 12.0 lblhour 47.7 tons/year 

5. Method of Compliance (limit to 60 characters): 

Fuel Sampling 

6. Allowable Emissions Comment (Desc. of Operating Method) (limit to 200 characters): 

) 

Requested allowable em_ ion. and units: Pipeline Natural Gas. Gas firing, 2 gralnsJ100 cf -
S .. F, 100%~: ' ,760 hralyr. See Attachment PS[)"()EC; SectIon 2.0; Appendix A. 

DEP Fonn No. 62-210.900(1) - Fonn 
Effective: 2111199 19 

99395701PSDIFlffY 
3115100 
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• 
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Emissions Unit Information Section 1 of 3 CTIHRSG - DB 1 

Pollutant Detail Information Page 3 of 6 Nitrogen Oxides 

G. EMISSIONS UNIT POLLUTANT DETAlL INFORMATION 
(Regulated Emissions Units -

Emissions-Limited and Prcconstruction Review Pollutants Only) 

Potential/Fugitive Emissions 

l. Pollutant Emitted: 2. Total Percent Efficiency of Control: 

NO. 

3. Potential Emissions: 4. Synthetically 
31.3 Iblhour 124.7 tons/year Limited? [ l 

5. Range of Estimated Fugitive Emissions: 
[ l I [ l 2 [ l 3 to tons/year 

6. Emission Factor: 7. Emissions 

Reference: Siemens-Westinghouse, 2000; Golder. NooterlEriksen 
Method Code: 
2 

8. Calculation of Emissions (limit to 600 characters): 

See Attachment PSD-OEC; Section 2.0: Appendix A . 

9. PoUutant PotentiaVFugitive Emissions Comment (limit to 200 characters): 

l-blhr and tonlyr based on natural gas firing; 100% load; 59-F. Ton/yr based on 8,760 hrs/yr 
for CT gas firing and 2,880 hrslyr for natural gas duct firing; ISO condlUons. 

All 2l!1 hI E I I C m SS QUS All abl Emi . ow e SSlOns 1 0 f 1 . 
l. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable 

OTHER Emissions: 
3. Requested Allowable Emissions and Units: 4. Equivalent Allowable Emissions: 

4ppmvd 31.3 Ihlhour 124.7 tonslyear 

5. Method of Compliance (limit to 60 choraet.".): 

CEM - 3-Hour Block Average 

6. Allowable Emissions Comment (Desc. of Operating Method) (limit to 200 charact.".): 

Requested Allowable emissions and Units at 15% 0 ,·100% load. Gas firing; 5S-F; 100% 
load; TPY@59·F.8.760and2.880hoursofductfiring per year. See Attachment PSO'()EC; 
Section 2.0; Appendix A. 

DEP Fonn No. 62·210.900(1)· Fonn 
Effective: 2111/99 19 

9939570IPSDIFIf!:V 
3111100 



Emissions Unit Information Section 1 of 3 CT/HRSG • DB 1 

PoDutant Detail Information Page 4 of 6 Carbon Monoxide 

G. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION 
(Regulated Emissions Units -

Emissions-Limited and Preconstruction Review Pollutants Only) 

PotentiaUFu2itive Emissions 

l. Pollutant Emitted: 2. Total Percent Efficiency of Control: 

co 
3. Potential Emissions: 4. Synthetically 

152 Iblhour 396.2 tons/year Limited? [ 
5. Range ofEstimatcd Fugitive Emissions: 

[ 1 I [ 1 2 [ 1 3 to tons/year 
6. Emission Factor: 7. Emissions 

Reference: Siemens-Westinghouse, 2000; Golder, Nooter/Erikaen Method Code: 
2 

8. Calculation of Emissions (limit to 600 characters): 

See Attachment PSO'()EC; Section 2.0; Appendix A. 

9. Pollutant PotentiallFugitive Emissions Conunent (limit to 200 characters): 

Lblhr baaed on 60% load @ 3~F TPY baaed on CT operating 8,760 hours including 1,500 
hours @60% load and 2,880 hours with power augmentation and natural ga. duct firing. 

All ow. bl E .. e mlSSlODS All bl Em· . owa e ISSIOO5 1 0 f 1 

l. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable 
OTHER Emissions: 

3. Requested Allowable Emissions and Units: 4. Equivalent Allowable Emissions: 

See Section 4.0 In AU. PSO'()EC 152.0 Ib/hour 396.2 tons/year 

5. Method of Compliance (limit to 60 characters): 

EPA Method 10: hJgh and low load 

6. Allowable Entissions Comment (Desc. of Operating Method) (lintit to 200 characters): 

Lblhr baaed on 60% load: TPY, 8,760 hrlyrfor CT,lnc:ludlng 1,500 hours at 60% load and 
2,180 hours of power augmentation and of duct firing. See Attachment PS[)"()ECj Section 
2.0; ApIMndlx A. 

1 

DEP Fonn No. 62.210.900(1). Fonn 
Effective: 2111199 19 

99395701PSDlFlffV 
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Emissions Unit Information Section 1 of 3 CTIHRSG - DB 1 

Pollutant DetaillnformatioD Page 5 of 6 Volatile Organic Compounds 

G_ EMISSIONS UNIT POLLUTANT DETAIL INFORMATION 
(Regulated Emissions Units -

Emissions-Limited and Preconstrudion Review Pollutants Only) 

Potential/Fusritive Emissions 

L Pollutant Emitted: 2. TotaJ Percent Efficiency of Control: 

voc 

3. Potential Emissions: 4. Syntheti","ly 
12.4 Ib/hour 34.6 tons/year Limited? [ 

5. Range of Estimated Fugitive Emissions: 
[ 1 I [ 1 2 [ 1 3 to tons/year 

6. Emission Factor: 7. Emissions 

Reference: Siemens-Westinghouse, 2000; Golder, NooterlErikaen 
Method Code: 
t 

8. Calculation of Emissions (limit to 600 characters): 

See Attachment PSO..oEC; Section 2.0: Appendix A. 

9. Pollutant PotentiallFugitive Emissions Comment (limit to 200 characters): 

Lblhr baNd on 100% load and duct firing and tonlyr baled on .,380 hours @ base,2,880 
hours with power augmentation/duct firing, 1,500 hours at 60% load. 

Allowable Emissions Allowable Emissions 1 of 1 

I. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable 
OTllER Emissions: 

3. Requested Allowable Emissions and Units: 4 . Equivalent Allowable Emissions: 

See Section 4.0 In Att. PSD-OEC 12.4 Iblbour 34.6 tons/year 

5. Method of Compliance (limit to 60 chameters): 

EPA Method 25A; high and k)w load 

6. Allowable Emissions Comment (Desc. of Operating Method) (limit to 200 chameters): 

See Attachment PSD-OEC; Section 2.0; Appendix A. 

1 

DEP Fonn No. 62-210.900(1) - Fonn 
Effective: 2111199 19 

9939570IPSDIFlrrv 
3/15/00 



Emissions Unit InformatioD Section 1 of 3 CTIHRSG • DB 1 

Pollutant Detail Information Page 6 of 6 Particulate Matter ~ PM10 

G. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION 
(Regulated Emissions Units -

Emissions-Limited and Pre£onstruction Review Pollutants Only) 

PotentiallFue:itive Emissions 

l. Pollutant Emitted: 2. Total Percent Efficiency of Control: 

PM10 

3. Potential Emissions: 4. Synthetically 
24.1 Iblbour 94.8 tons/year Limited? [ 

5. Range of Estimated Fugitive Emissions: 
[ 1 I [ 1 2 [ 1 3 to tons/year 

6. Emission Factor: 7. Emissions 

Reference: Siemens-Westinghouse, 2000; Golder, NooterlErlksen 
Method Code: 
2 

8. Calculation of Emissions (limit to 600 characters): 

See Attachment PSO-OEC; Section 2.0; Appendlx A. 

9. Pollutant Potential/Fugitive Emissions Comment (limit to 200 characters): 

Lblhr and tonlyr based on natural gas firing In the CT and duct bumer, ISO conditions. 

Allowable Emissions All bl E . . owa e mlSSlOns 1 0 f 1 

l. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable 
OTHER Emissions: 

3. Requested Allowable Emissions and Units: 4. Equivalent Allowable Emissions: 

24.11b1hr 24.1 Iblhour 94.8 tons/year 

5. Method of Compliance (limit to 60 characters): 

Annual atack test; EPA Methods 5 or 17; tf < 400 hours 

6. Allowable Entissions Comment (Desc. of Operating Method) (limit to 200 characters): 

Go firing - 8,760 hours of operation and 2,880 hours per year of duct firing. See 
Attachment pso.oec; SectIon 2.0 Appendix A. 

1 

DEP Fonn No. 62·210.900(1)· Fonn 
Effective: 2111199 19 

9939570IPSDIFlrrv 
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Emissions Unit Information Section 1 of 3 CTIHRSG - DB 1 

H. VIsmLE EMISSIONS INFORMATION 
• (Only Regulated Emissions Units Subject to a VE Limitation} 

• 

• 

Visible Emissions Limitation" Visible Emiss'ons L'm'tation 1 of 2 • I I I 

\. Visible Emissions SUbtype: 2. Basis for Allowable Opacity: 
VE20 [X 1 Rule [ 1 Other 

3. Requested Allowable Opacity: 
Nonna! Conditions: 20 % Exceptional Conditions: % 
Maximum Period of Excess Opacity Allowed: minlhour 

4. Method of Compliance: 

Annual VE Test EPA Method 9 

5. Visible Emissions Comment (limit to 200 characters): 

I. CONTINUOUS MONITOR INFORMATION 
(Only Regulated Emissions Units Subject to Continuous Monitoring) 

Continuous Monitorine S te C f 0 s Mo 'tor 1 of 1 Xli fi' onrnu u ru 

l. Parameter Code: EM 2. Pollutant(s): NO, 

3. CMS Requirement: [xl Rule [ 1 Other 

4. Monitor Infonnation: Not yet detennlnod 
Manufacturer: 

Model Number: Serial Number. . 
5. Installation Date: 6. Perfonnance Specification Test Date: 

7. Continuous Monitor Comment (limit to 200 characters): 

NO .. CEM proposed to meet requirements of 40 CFR Part 75. 

DEP Form No. 62-21O.9OO(1) - Form 
Effective: 211 1/99 20 

9939570IPSDIF In:v 
3/11100 



Emissions Unit Information Section 1 of 3 CT/HRSG - DB 1 

H. VISIBLE EMISSIONS INFORMATION 
(Only Regulated Emissions Units Subject to a VE Limitation) 

V' 'bl E ' L"t r V· ·bl E .. L··t .. 2 f 2 )SI ~ mlSSI2ns Iml it 120; lSI e miSSions 1m} a Ion 0 

I. Visible Emissions Subtype: 2. Basis for Allowable Opacity: 
VE99 [Xl Rule [ 1 Other 

3. Requested Allowable Opacity: 
Nonnal Conditions: % Exceptional Conditions: 100 % 
Maximwn Period of Excess Opacity Allowed: 6 minlhour 

4. Method of Compliance: 

None 

5. Visible Emissions Comment (limit to 200 characters): 

FDEP Rule 62-201.700(1), Allowed for 2 hours (120 minutes) per 24 hours for start up, 
shutdown and malfunction. 

I. CONTINUOUS MONITOR INFORMATION 
(Only Regulated Emissions Units Subject to Continuous Monitoring) 

C ODtmgous; M OD112[lDg S XSle:mi Continuous Morutor 0 f 

I. Parameter Code: 2. Pollutant(s): 

3. CMS Requirement: . [ 1 Rule [ 1 Other 

4. Monitor Infonnation: 
Manufacturer: 

Model Number: Serial Number: 
5. Installation Date: 6. Perfonnance Specification Test Date: 

7. Continuous Monitor Comment Oimit to 200 characters): 

DEP Form No. 62·210.900(1) - Form 
Effective: 2111/99 20 

9939570IPSDIFl rrv 
3/ 11/00 
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Emissions Unit Information Section 1 of 3 CT1HRSG • DB 1 

J. EMISSIONS UNIT SUPPLEMENTAL INFORMATION 
(Regulated Emissions Units Only) 

s uUR ~m!:iD!i! Beggln:m!i::D!~ 

1. Process Flow Diagram 
[ X J Attached, Document ID: PSO'()EC [ J Not Applicable [ 

2. Fuel Analysis or Specification 
[ X J Attached, Document ID: PSO'()EC [ J Not Applicable [ 

3. Detailed Description of Control Equipment 
[ X J Attached, Document ID: PSO.()EC [ J Not Applicable [ 

4. Description of Stack Sampling Facilities 
[ X 1 Attached, Document ID: PSO'()EC [ 1 Not Applicable [ 

5. Compliance Test Report 

[ J Attached, Document ID: 

[ ] Previously submitted, Date: 

[X J Not Applicable 

6. ProcedlU'eS for Startup and Shutdown 
[ ] Attached, Document ID: [ X J Not Applicable [ 

7. Operation and Maintenance Plan 
[ 1 Attached, Document ID: [ X J Not Applicable [ 

8. Supplemental Information for Construction Pennit Application 
[ X J Attached, Document ID: ~SIHl~!< [ 1 Not Applicable 

9. Other Information Required by Rule or Statute 
[ X J Attached, Document ID: PSO.()EC [ 

10. Supplemental Requirements Comment: 

DEP Form No. 62-210.900(1) - Form 
Effective: 2111/99 21 

1. Not Applicable 

] Waiver Requested 

] Waiver Requested 

] Waiver Requested 

] Waiver Requested 

] Waiver Requested 

] Waiver Requested 

. 

9939S701PSDIFIf[V 
3/11/00 



Emissions Unit Information Section 1 of 3 CTIHRSG • DB 1 

Add"!" I S luml t I R unn ~me:D a t ~ T' t1eVA' 0 eUJII[e:m£n ~ .2[ I J[ f P m·t A r ations ne:[a 120 1;:[ J nn I ~ 

11 . Alternative Methods of Operation 
[ I Attached, Document ill: [ ] Not Applicable 

12. Alternative Modes of Operation (Emissions Trading) 
[ I Attached, Document ill: [ I Not Applicable 

13. Identification of Additional Applicable Requirements 
[ I Attached, Document ill: [ I Not Applicable 

14. Compliance Assurance Monitoring Plan 
[ I Attached, Document ill: [ I Not Applicable 

15. Acid Rain Part Application (Hard-copy Required) 

[ I Acid Rain Part · Phase IT (Fonn No. 62.210.900(1)(a)) 
Attached, Document ill: 

[ I RepoweringExtension Plan (Fonn No. 62·21O.9OO(I)(a)l.) 
Attached, Document ID: 

[ I New Unit Exemption (Fonn No. 62·210.900(1)(a)2.) 
Attached, Document ID: 

[ I Retired Unit Exemption (Fonn No. 62·210.900(1)(.)3.) 
Attached, Document ID: 

[ I Phase ITNOx Compliance Plan (Fonn No. 62·210.900(1)(.)4.) 
Attached, Docwnent ill: 

[ I Phase NOx AveragingPlao (Fonn No. 62·210.9OO(I)(a)5.) 
Attached, Docwnent ill: 

[ I Not Applicable 

DEP Fonn No. 62-210.900(1)· Fonn 
Effective: 2/11 /99 22 

9939570IPSDIFInv 
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Emissions Unit Information Section 2 of 3 CTIHRSG - DB 2 

Ill. EMISSIONS UNIT INFORMATION 

A separate Emissions Unit Information Section (including subsections A through J as required) 
must be completed for cach emissions unit addressed in this Application for Air Permit. If 
submitting the application form in hard copy, indicate, in the space provided at the top of each 
page, the number of this Emissions Unit Information Section and the total number of Emissions 
Unit Information Sections submitted as part of this application. 

A. GENERAL EMISSIONS UNIT INFORMATION 
(AU Emissions Units) 

E .. m ln laDS U ·10 n. . f 
~~S;[IP um an d SI I a us 

I. Type of Emissions Unit Addressed in This Section: (Check one) 

[X ] This Emissions Unit Information Section addresses. as a single emissions unit, a single 
process or production unit, or activity, which produces one or more air pollutants and 
which has at least one defmable emission point (stack or vent). 

[ ] This Emissions Unit Information Section addresses, as a single emissions unit, a group of 
process or production units and activities which has at least one definable emission point 
(stack or vent) but may also produce fugi tive emissions. 

[ ] This Emissions Unit Information Section addresses, as a single emissions unit, one or more 
process or production units and activities which produce fugitive emissions only. 

2. Regulated or Unregulated Emissions Unit? (Check one) 

[X ] The emissions unit addressed in this Emissions Unit Infonnation Section is a regulated 
emissions unit. 

[ ] The emissions unit addressed in this Emissions Unit Information Section is an unregulated 
emissions unit. 

3. Description of Emissions Unit Addressed in This Section (limit to 60 charaCters): 

Slemens·Wostinghouse S01FD Combustion Turbine with HRSG Duct FIring 

4. Emissions Unit Identification Number: [ I NoID 
ID: [ X I ID Unknown 

5. Emissions Unit 6. Initial Startup 7. Emissions Unit Major 8. Acid Rain Unit? 
Status Code: Date: Group SIC Code: [XI 
C April 2003 4" 

9. Emissions Unit Comment: (Limit to 500 Characters) 

This emission unit Is a Slemens·Westinghouse 501 FD combustion turbine operating In 
combined cycle mode, with duct fi ring. See Attachment PSD'()EC. 

DEP Fonn No. 62-210.900(1) - Fonn 
Effective: 2111199 12 

99395701PSDlFlfTV 
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Emissions Unit Information Section 2 of 3 CTIHRSG - DB 2 

Emissions Unit Control Equipment 

1. Control EquipmentlMethod Description (Limit to 200 characters per device or method): 

Dry Low NOxcombustion - Natural gas firing 

2. Control Device or Method Code(s): 25 

E I · U It D "'·1 m ~~12n!5: • , iii 

I. Package Unit: 
Manufacturer. Siemens-Westinghouse 

2. Generator Nameplate Rating: 

3. Incinerator Infonnation: 
Dwell Temperature: 

Dwell Time: 
Incinerator Afterburner Temperature: 

DEP Form No. 62-210.900(1) - Form 
Effective: 2111/99 \3 

Model Number: 
181 MW 

501 FD 

of 
seconds 
of 

9939570IPSDIFIrrY 
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Emissions Unit Information Section 2 of 3 CTIHRSG· DB 2 

Emissions lInit Control Equipment 

1. Control EquipmentIMethod Description (Limit to 200 characters per device or method): 

Selective Catalytic Reduction (SCR) 

2. Control Device or Method Code(s): 65 

E· I U·tDta·1 IDllili 2Dli 01 ~ U 

I. Package Unit: 
Manufacturer: Siemens-Westinghouse 

2. Generator Nameplate Rating: 

3. Incinerator Infonnation: 
Dwell Temperature: 

Dwell Time: 
Incinerator Afterburner Temperature: 

DEP Fonn No. 62-210.900(1) - Fonn 
Effective: 2111199 

Model Nwnber. 
181 MW 

13 

SOt FD 

of 

seconds 
of 

99395701PSDlFlny 
3111100 



Emissions Unit Information Section 2 of 3 CTIHRSG - DB 2 

B. EMISSIONS UNIT CAPACITY INFORMATION 
(Regulated Emissions Units Only) 

E ·ss·o s Un·t OperafD2 C pac·ty: d S b d Ie IDI I n I I a I an !;; ~ u 

l. Maximum Heat Input Rate: 1,669 nunBtuIhr 

2. Maximum Incineration Rate: IbIhr tons/day 

3. Maximum Process or Throughput Rate: 

4. Maximum Production Rate: 

5. Requested Maximum Operating Schedule: 

hours/day days/week 

weekslyear 8,760 hours/year 
6. Operating Capacity/Schedule Comment (limit to 200 characters): 

Maximum heat input at ISO conditions and natural gas firing (lHV); maximum heat Input for 
duct burners is 250 mmBTUlhr (lHV). 

DEP Form No. 62-210.900(1) - Form 
Effective: 2/11 /99 14 

99395701PSDlFlffV 
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Emissions Uoit Information Section 2 of J 

C. EMISSIONS UNIT REGULATIONS 
(Regulated Emissions Units Only) 

List of ARulicable R~ulations 

See Attachment OEC-eU1-D 
for operaUonal requirements 

See Attachment PSD-QeC 
for permitting requirements 

• 
.. 

.. 

DEP Fonn No. 62·210.900(1)· Fonn 
Effective: 2111/99 IS 

. 

CTIHRSG - DB 2 

. 

9939S701PSDlFlffV 
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Emissions Unit Information Section 2 of 3 CT/HRSG • DB 2 

D. EMISSION POINT (STACKlVENT) INFORMATION 
(Regulated Emissions Units Only) 

E .. P' tD ml~~12n 2m . f 
e~crln 120 DD dIl' n~ 

I. Identification of Point on Plot Plan or 2. Emission Point Type Code: 
Flow Diagram? See Att. PSD-OEC 1 

3. Descriptions of Emission Points Comprising this Emissions Unit for VE Tracking (limit to 
100 characters per point): 

Exhausts through a single stack. 

4. ID Numbers or Descriptions of Emission Units with this Emission Point in Common: 

• 
. 

5. Discharge Type Code: 6. Stack Height: 7. Exit Diameter: 
V 135 feet I" feet 

8. Exit Temperature: 9. Actual Volumetric Flow 10. Water Vapor: 
20D OF Rate: 8.4 % 

1,021,086 acfin 
II. Maximum Dry Standard Flow Rate: 12. Nonstack Emission Point Height: 

dscfin feet 

13. Emission Point UTM Coordinates: 

Zone: 17 East (Ion): 421.0 North (Ion): 3103.2 

14. Emission Point Conunent (limit to 200 characters): 
.. 

Stack parameters for ISO operating condition firing natural gas. See PSD-OEC; Appendix A 
for all operating conditions. 

DEP Form No. 62-210.900(1) - Form 
Effective: 2111199 16 
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Emissions Unit Information Section 2 of 3 CTIHRSG - DB 2 

E_ SEGMENT (pROCESSIFUEL) INFORMATION 
(All Emissions Units) 

Segment Desc 'Iltio [J DaD dR t S a ti egmen t 1 0 f 1 

l. Segment Description (ProcessIFuel Type) (limit to 500 characters): 

Natura l Gas 

2. Source Classification Code (SCC): SCC Units: 
20100201 13. Million Cubic Feet 

4. Maximum Hourly Rate: S. Maximum Annual Rate: 6. Estimated Annual Activity 
1.814 15,892 Factor: 

7. Maximum % Sulfur: 8. Maximum % Ash: 9. Million Btu per SCC Unit: 
0.008 • 920 

10. Segment Comment (limit to 200 characters): 

Based on 920 Btu/cf (LHV); ISO conditions; 8,760 hrslyr operation; and 2 gralnsl100 cf 

S "meg tD '1' ~~DJ2 nm an dRt S a ~i egmen 0 f 

l. Segment Description (processIFuel Type) (limit to 500 characters): 

.-

2. Source Classification Code (SCC): 
1

3
. 

see Units: 

4. Maximwn Hourly Rate: S. Maximwn Annual Rate: 

7. Maximum % Sulfur: 8. Maximum % Ash: 

10. Segment Comment (limit to 200 characters): 

DEP Fonn No. 62-210.900(1) - Fonn 
Effective: 2111199 17 

6. 

9. 

-

Estimated Annual Activity 
Factor. 
Million Btu per SCC Unit: 

9939S701PSDlFlfIY 
3/11100 



Emissions Unit Information Section 2 of 3 

I. Pollutant Emitted 

PM 

SO, 

NO, 

CO 

VOC 

PM10 
. 

.. 

2. 

F. EMISSIONS UNIT POLLUTANTS 
(All Emissions Units) 

Primary Control 3. Secondary Control 
Device Code Device Code 

026 065 

DEP Fonn No. 62-210.900(1) - Fonn 
Effective: 2111/99 18 

CT/HRSG - DB 2 

4. Pollutant 
Regulatory Code 

EL 

EL 

EL 

EL 

EL 

EL 

99395701PSDlFlfTV 
3/11/00 
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Emissions Uoit Information Section 2 of 3 CTIHRSG - DB 2 

PoUutant DetaillnformatioD Page 1 of 6 Particulate Matter - Total 

G. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION 
(Regulated Emissions Units -

Emissions-Limited and PreconstructioD Review Pollutants Ooly) 

PotentiaVFulrltive E 'S5'0 5 m. • n 

J. Pollutant Emitted: 2. Total Percent Efficiency of Control: 

PM 

3. Potential Emissions: 4. Synthetically 
24.1 Ib/hour 9U tons/year Limited? ( 

5. Range of Estimated Fugitive Emissions: 
( 1 I [ ]2 [ 1 3 to tons/year 

6. Emission Factor: 7. Emissions 

Reference: Slemens.W .. tinghouse, 2000i Golder, NooterlErikaen 
Method Code: 
2 

8. Calculation of Emissions (limit to 600 characters): 

See Attachment PSO.oEC; Section 2.0; Appendix A. 

9. Pollutant PotentiallFugitive Emissions Conunent (limit to 200 characters): 

Lblhr and tonslyr based on natural gas firing in the CT and Duct Bumer, ISO conditions. 

Allowable Emissions Allowable Emissions 1 of 1 

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable 
OTHER Emissions: 

3. Requested Allowable Emissions and Units: 4. Equivalent Allowable Emissions: 

24.1Ib1hr 24.1 hlhour 94.8 tons/year 

5. Method of Compliance (limit to 60 charaelers): 

Annual stack tnt; EPA Methods 5 or 17; If < 400 hou ... 

6. Allowable Emissions Commenl (Desc. of Operating Method) (limit to 200 characters): 

G .. firing - 8,760 hou1'8 of operation and 2,880 hou ... per year of duct firing. See 
Attachment PSD~EC; Section 2.0 Appendix A. 

1 

DEP Form No. 62-210.900(1) - Form 
Effective: 2111199 19 

9939S701PSDlFlnv 
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Emissions Unit Information Section 2 of 3 CTIHR5G • DB 2 

Pollutant Detail Information Page 2 of 6 Sulfur Dioxides 

G. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION 
(Regulated Emissions Units ~ 

Emissions~Limited and Prec:ODstruCtiOD Review Pollutants Only) 

PI "IfF T E" o en R U(r;l lve mlSSIODS 

I. Pollutant Emitted: 2. Total Percent Efficiency ofConttol: 

SO, 

3. Potential Emissions: 4. Synthetically 
12.0 Iblhour 47.7 tons/year Limited? [ 

5. Range of Estimated Fugitive Emissions: 
[ J I [ J 2 [ J 3 to tons/year 

6. Emission Factor: 7. Emissions 

Reference: Siemens.Westinghouse, 2000j Golder, NooterlErtksen Method Code: 
2 

8. Calculation of Emissions (limit to 600 characters): 

See Attachment PSD-OEC; Section 2.0; Appendix A. 

9. Pollutant PotentiaVFugitive Emissions Comment (limit to 200 characters): 

Emlsek)n Factor: 2 grain S per 100 CF gas; Iblhr and TPY based on natural gas firing In the 
CT and Duct bumer for 8,760 and 2,880 hrlyr, respectively. 

All OWl bl E Issl • m on, All bl Em' . owa e lSSlOns 1 0 f 1 

I. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable 
OTHER Emissions: 

3. Requested Allowable Emissions and Units: 4. Equivalent Allowable Emissions: 

See Comment 12.0 lblhour '7.7 tons/year 

5. Method of Compliance (limit to 60 characters): 

Fuel Sampling 

6. Allowable EmIssions ·Comment (Desc. of Operating Method) (limit to 200 characters): 

J 

Requnted alkrNabkt emlMlons and units: Pipeline Natural Ga •. Go flnng, 2 gralntJ100 cf ~ 
5r F, 100% load; 8,760 hralyr. See Attachment PSD-OEC; SectIon 2.0; Appendix A. 

DEP Fonn No. 62·210.900(1) · Fonn· 
Effective: 2111/99 19 

9939570IPSDIFlrrv 
3/15/00 

• 

• 

• 



• 

• 

• 

Emissions Unit Information Section 2 of 3 CTIHRSG - DB 2 

Pollutant DetaillnCormation Page 3 of 6 Nitrogen Oxides 

G. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION 
(Regulated Emissions Units­

Emissions-Limited and PrecoDstructioD Review Pollutants Only) 

P te t ' IIF g"f E . . 2 On! l! I Il::f: m lSiil 2DS 

I. Pollutant Emitted: 2. Total Percent Efficiency of Control: 

NO, 

3. Potential Emissions: 4. Synthetically 
31.3 lblhour 124.7 tons/year Limited? [ J 

5. Range of Estimated Fugitive Emissions: 
[ J I [ J 2 [ J 3 to tons/year 

6. Emission Factor: 7. Emissions 

Reference: Siemens-Westinghouse, 2000; Golder, Nooter/Eriksen 
Method Code: 

• 2 
8. Calculation of Emissions (limit to 600 characters): 

See Attachment PSD-OEC; Section 2.0; Appendix A . 

9. PoUutant Potential/Fugitive Emissions Conunent (limit to 200 characters): 

Lblhr and tonlyr based on natural gas firingj 100% load; 59-F. Ton/yr based on 8,760 hrslyr 
for CT gas firing and 2,880 hrslyr for natural gas duct firing; ISO conditions. 

All II]!I b l E 'ssi t WI 20t All obI E . . ow e nuSSIOns 1 0 f 1 . 
I. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable 

OTHER Emissions: 
3. Requested Allowable Emissions and Units: 4. Equivalent Allowable Emissions: 

4ppmvd 31.3 Iblhour 124.7 tons/year 

5. Method of Compliance (limit to 60 cbaracters): 

CEM - 3-Hour Block Average 

6. Allowable Emissions Comment (Desc. of Operating Method) (limit to 200 characters): 

Requested Allowable emissions and Units at 15% O2-100% load . Gas firing: 59-F: 100% 
load; TPY @ 59-F. 8,760 and 2,880 hours of duct fi ring per year. See Attachment PSD"()EC: 
Section 2.0; Appendix A. 

DEP Fonn No. 62-210.900(1) - Form 
Effective: 2/11199 19 
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Emissions Unit Information Section 2 of 3 CTIHRSG - DB 2 

PoUutant Detail Information Page .. of 6 Carbon Monoxide 

G_ EMISSIONS UNIT POLLUTANT DETAIL INFORMATION 
(Regulated Emissions Units -

Emissions-Limited and Preconstruction Review Pollutants Only) 

P t Ii IIF 'Ii E . . o en a uel ve mISSions 

I. Pollutant Emitted: 2. Total Percent Efficiency of Control: 

CO 

3. Potential Emissions: 4. Synthetically 
152 Iblhour 396.2 tons/year Limited? [ 

5. Range of Estimated Fugitive Emissions: 
[ ) I [ ) 2 [ ) 3 to tons/year 

6. Emission Factor: 7. Emissions 

Reference: Slemens.WestinghouH, 2000; G~det, NooterlErikMn Methnd Cnde: 
2 

8. Calculation of Emissions (limit to 600 characters): 

See Attachment PSO~EC; Section 2.0; Appendix A. 

9. Pollutant PotentiaVFugitive Emissions Comment (limit to 200 characters): 

Lblhr based on 60% load@3rFTPYba.edon CT operating 8,760 hours Including 1,500 
hours @ 60% load and 2,880 hours with power augmentation and natural ga. duct firing. 

Allowable EmissioDs Allowable Emissions 1 of 1 

I. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable 
OTHER Emissions: 

3. Requested Allowable Emissions and Units: 4. Equivalent Allowable Emissions: 

See SectIon ".0 In Att. PS[)'()EC 152.0 Iblhour 396.2 tonslyear 

5. Mcthnd of Compliance (limit to 60 characters): 

EPA Method 10; high and low toad 

6. Allowable Emissions Comment (Desc. ofOpcratins Methnd) (limit to 200 characters): 

Lblhr baHd on 10% load; TPY, 8,760 hrtyrfor CT, Including 1,500 hours It 60% load and 
2.880 hours of power augmentation and of duct firing. See Attachment PS[)'()EC; SectIon 
2.0; Appendix A. 

) 

DEP Fonn No. 62-210.900(1) - Fonn 
Effective: 2111199 19 
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Emissions Unit Information Section 2 of 3 CTIHRSG • DB 2 

Pollutant DetaillnCormation Page 5 of 6 Volame Organic Compounds 

G. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION 
(Regulated Emissions Units -

Emissions-Limited and PreCoDstruction Review Pollutants Only) 

Potential/Ful!itive Emissions 

I. Pollutant Emitted: 2. Total Percent Efficiency of Control: 

voc 
3. Potential Emissions: 4. Synthetically 

12.4 lblhour :U.6 tons/year Limited? [ 
5. Range of Estimated Fugitive Emissions: 

[ ) I [ ) 2 [ ) 3 to tons/year 
6. Emission Factor: 7. Emissions 

Reference: Siemens-Westinghouse. 2000; Golder, NooterfEriksen 
Method Code: 
2 

8. Calculation of Emissions (limit to 600 characters): 

See Attachment PSD-OEC; Section 2.0; Appendix A. 

9. Pollutant PotentiallFugitive Emissions Comment (limit to 200 characters): 

lbIhr baaed on 100% load and duct firing and tonlyr based on 4,380 hours@ base. 2.880 
hou,. with power augmentation/duct firing, 1,500 hours at 60% load. 

Allowable Emissions Allowable Emissions 1 of 1 

I. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable 
OTHER Emissions: 

3. Requested Allowable Emissions and Units: 4. Equivalent Allowable Emissions: 

See Section • . 0 In All PSD-OEC 12..4 Iblhour :U.6 tons/year 

5. Method of Compliance (liinit to 60 characte,,): 

EPA Method 25Aj high and low load 

6. Allowable Emissions Comment (Desc. of Operating Method) (limit to 200 characters): 

See Attachment PSD-OEC; Section 2.0j Appendlx A. 

) 

. 

DEP Fonn No. 62·210.900(1)· Fonn 
Effective: 2111199 19 
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Emissions Unit Information Section 2 of 3 CTIHRSG • DB 2 

Pollutant Detail Information Page 6 of 6 PartJculate Matter - PM10 

G. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION 
(Regulated Emissions Units­

Emissions-Limited and Preconstrudion Review Pollutants Only) 

PotentiallFu2itive Emissions 

1. Pollutant Emitted: 2. Total Percent Efficiency of Control: 

PM10 

3. Potential Emissions: 4. Synthetically 
24.1 Iblhour 94.8 tons/year Limited? [ 

5. Range of Estimated Fugitive Emissions: 
[ 1 I [ 1 2 [ 1 3 to tons/year 

6. Emission Factor: 7. Emissions 

Reference: Slemens·Westinghouse, 2000; Golder, Nooter/Eriksen 
Method Code: 
2 

8. Calculation of Emissions (limit to 600 characters): 

See Attachment PSO-OEC; Section 2.0; Appendlx A. 

9. Pollutant PotentiallFugitive Emissions Comment (limit to 200 characters): 

Lblhr and tonlyr based on natural gas firing In the CT and duct burner, ISO conditions. 

All. able E iss'. All abl E . . w m I DS ow e nuSSlOns 1 0 f 1 

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable 
OTHER Emissions: 

3. Requested Allowable Emissions and Units: 4. Equivalent Allowable Emissions: 

24.1Ib1hr 24.1 Iblhour 94.8 tons/year 

5. Method of Compliance (limit to 60 character.;): 

Annual stack tnt; EPA Methods 5 or 17; tf < 400 hourw; 

6. Allowable Emissions CommeDt (Desc. of Operating Method) (limit to 200 character.;): 

Gas firing - ' ,760 houra of operation and 2,880 houra per year of duct firing. See 
Attachment PSD-OEC: Section 2.0 Appendlx A. 

1 

DEP Form No. 62·210.900(1)· Form 
Effective: 2111199 19 
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Emissions Unit Information Section 2 of 3 CTIHRSG . DB 2 

H. VISIBLE EMISSIONS INFORMATION 
(Only Regulated Emissions Units Subject to a VE Limitation) 

V· ·ble E . m WI!iS 2DS LI ·t Ii V· ·bl E .. L··t ti 1 f 2 ml3; 2n; lSI e missIons Imt a on 0 

l. Visible Emissions Subtype: 2. Basis for Allowable Opacity: 
VE2D [x 1 Rule [ 1 Other 

3. Requested Allowable Opacity: 
Nonnal Conditions: 20% Exceptional Conditions: % 
Maximwn Period of Excess Opacity Allowed: minlhour 

4. Method of Compliance: 

Annual VE Test EPA Method 9 

5. Visible Emissions Conunent (limit to 200 characters): 

• 

I. CONTINUOUS MONITOR INFORMATION 
(Only Regulated Emissions Units Subject to Continuous Monitoring) 

Continuous Monitoring Sxstem" Continuous Monitor 1 of 1 • 
l. Parameter Code: EM 2. Pollutant(s): NO, 

3. CMS Requirement: [X 1 Rule [ 1 Other 

4. Monitor lnfonnation: Not yet determined 
Manufacturer: 

Model Number: Serial Number. . 
5. Installation Date: 6. Perfonnance Specification Test Date: 

7. Continuous Monitor Comment (limit to 200 characters): 

NOll CEM proposed to meet requirements of 40 CFR Part 75: 

DEP Fonn No. 62-210.900(1) - Fonn 
Effe<:tive: 2111/99 20 
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Emissions Unit Information Section 2 of 3 CT/HRSG - DB 2 

H. VISIBLE EMISSIONS INFORMATION 
(Only Regulated Emissions Units Subject to a VE Limitation) 

Visible Emissions Limitation- Visible Emissions Limitation 2 , of 2 

I. Visible Emissions Subtype: 
1

2
. 

Basis for Allowable Opacity: 
YE99 [x 1 Rule [ 1 Other 

3. Requested Allowable Opacity: 
Nonnal Conditions: % Exceptional Conditions: 100 % 
Maximum Period of Excess Opacity Allowed: 6 minlhour 

4. Method of Compliance: 

None 

5. Visible Emissions Conunent (limit to 200 characters): 

FDEP Rule 62.201.700(1}. Allowed for 2 hours (120 minutes) per 24 hours for start up. 
shutdown and malfunction . . 

I. CONTINUOUS MONITOR INFORMATION 
(Only Regulated Emissions Units Subject to Continuous Monitoring) 

Continuous Monitoring S):stem o Continuous Monitor of , 

I. Parameter Code: 2. Pollutant(s): 

3. CMS Requirement: [ 1 Rule [ 1 Other 

4. Monitor Infonnation: 
Manufacturer: 

Model Number: Serial Number: 
5. Installation Date: 6. Perfonnance Specification Test Date: 

7. Continuous Monitor Comment (limit to 200 characters): 

DEP Fonn No. 62-210.900(1) - Fonn 
Effective: 2111199 20 

9939570IPSDIFlfTV 
3111 /00 

• 

• 

• 



• 

• 

• 

Emissions Unit Information Section 2 of 3 CTfHRSG - DB 2 

J. EMISSIONS UNIT SUPPLEMENTAL INFORMATION 
(Regulated Emissions Units Only) 

SunP:lemental R~uirements 

I. Process Flow Diagram 
[X 1 Attached, Document ill: PSD.()EC [ 1 Not Applicable [ 

2. Fuel Analysis or Specification 
[X 1 Attached, Document ill: PSD'()EC [ 1 Not Applicable [ 

3. Detailed Description aCControl Equipment 
[ X 1 Attached, Document ill: PSD'()EC [ 1 Not Applicable [ 

4. Description of Stack Sampling Facilities 
[ X 1 Attached, Document ill: PSD'()EC [ 1 Not Applicable [ 

5. Compliance Test Report 

[ ] Attached, 'Document ID: 

[ ] Previously submitted, Date: 

[ X 1 Not Applicable 

6. Procedures for Startup and Shutdown 
[ ] Attached, Document ill: [ X 1 Not Applicable [ 

7. Operation and Maintenance Plan 
[ 1 Attached, Document ill: [X 1 Not Applicable [ 

8. Supplemental Infonnation for Construction Pennit Application 
[X 1 Attached, Document ill: ~SD,QeC [ 1 Not Applicable 

9. Other Infonn.ation Required by Rule or Statute 
[ X 1 Attached, Document ill: PSD.()EC [ 

10. Supplemental Requirements Comment: 

DEP Form No. 62-210.900(1) - Form 
Effective: 2111/99 21 

1 Not Applicable 

] Waiver Requested 

] Waiver Requested 

] Waiver Requested 

) Waiver Requested 

] Waiver Requested 

] Waiver Requested 

. 
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Emissions Unit Information Section 2 of 3 CTIHRSG - DB 2 

Add-t" al S lum t I R i upp tl;mtm II egg r tmtn ts ~ T"t1 VA· 0 _or I t I[ t· P ·tA r f ptra um tl;[ml no: Ita umlt 
11 _ Alternative Methods of Operation 

[ 1 Attached, Document ID: [ 1 Not Applicable 

12. Alternative Modes of Operation (Emissions Trading) 
[ 1 Attached, Document ID: [ 1 Not Applicable 

13. Identification of Additional Applicable Requirements 
[ ] Attached. Document ID: [ 1 Not Applicable 

14. Compliance Assurance Monitoring Plan 
[ ] Attached, Document ID: [ ] Not Applicable 

15. Acid Rain Part Application (Hard-copy Required) 

[ 1 Acid Rain Part - Phase n (Form No. 62-210.900(1)(a» 
Attached. Document ID: 

[ 1 Repoweling Extension Plan (Form No. 62-210.9OO(1)(0)\') 
Attached, Document ID: 

[ ) NewVnit Exemption (Form No. 62-210.900(1)(0)2.) 
Attached. Document ID: 

[ ) Retired Unit Exemption (Fonn No. 62-210.900(1)(a)3.) 
Attached. Document ID: 

[ ) Phase n NOx Compliance Plan (Fonn No. 62-210.900(I)(a)4.) 
Attached. Document ID: 

[ ) Phase NOx Averaging Plan (Fonn No. 62-210.900(I)(a)5.) 
Attached. Document ID: 

[ ) Not Applicable 

DEP Fonn No. 62-210.900(1) - Fonn 
Effective: 2111/99 22 
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Emissions Unit Information Section 3 of 3 Cooling Tower 

III. EMISSIONS UNIT INFORMATION 

A separate Emissions Unit "'fohn.tion Section (including subsections A through J as required) 
must be completed for each emissions unit addressed in this Application for Air Permit. If 
submitting the application form in hard copy, indicate, in the space provided at the top of each 
page, the number of this Emissions Unit Infonnation Section and the total number of Emissions 
Unit Infonnation Sections submitted as part of this application. 

A. GENERAL EMISSIONS UNIT INFORMATION 
(All Emissions Units) 

Emissions Unit Desc ... [IP: U!:D an d ~t t a g~ 
I. Type of Emissions Unit Addressed in This Section: (Check one) 

[X ] This Emissions Unit Infonnation Section addresses. as a single emissions unit, a single 
process or production unit, or activity, which produces one or more air pollutants and 
which has ~t least one definable emission point (stack or vent). 

[ ] This Emissions Unit Infonnation Section addresses, as a single emissions unit, a group of 
process or production units and activities which has at least one defmable emission point 
(stack or vent) but may also produce fugitive emissions. 

[ ] This Emissions Unit Infonnation Section addresses, as a single emissions unit, one or more 
process or production units and activities which produce fugitive emissions only . 

2. Regulated or Unregulated Emissions Unit? (Check one) 

[ X ] The emissions unit addressed in this Emissions Unit Information Section is a regulated 
emissions unit. 

[ X ] The emissions unit addressed in this Emissions Unit Information Section is an unregulated 
emissions unit. 

3. Description of Emissions Unit Addressed in This Section (limit to 60 characters): 

Fresh Water Cooling Tower 

4. Emissions Unit Identification Number: 
10; 

s. Emissions Unit 6. Initial Startup 7. Emissions Unit Major 
Status Code; Date: Group SIC Code: 
C April 2003 49 

9 . Emissions Unit Comment: (Limit to 500 Characters) 

DEP Form No. 62-210.900(1) - Form 
Effective: 2111199 12 

. 

[ 1 NolO 
[X 1 ID Unknown 

8. Acid Rain Unit? 
[X 1 

9939S701PSDlFlflV 
3111/00 



Emissions Unit Information Section 3 of 3 Cooling Tower 

Emissions Unit Control Equipmept 

I. Control EquipmentiMethod-Description (Limit to 200 characters per device or method): 

Drift eliminators 

2. Control Dev~~e or Method Code(s): 15 

E • i U ·tD t ·1 min !2D5 DI tilU 

I. Package Unit: 
Manufacturer: 

2. Generator Nameplate Rating: 

3. Incinerator Information: 
Dwell Temperature: 

OweU Time: 
Incinerator Afterburner Temperature: 

DEP Form No. 62·210.900(1) - Form 
Effective: 2/11/99 

Model Number: 

MW 

i3 

OF 
seconds 
OF 

99395701PSDIFlrrv 
3/11100 
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Emissions Unit Information Section 3 of 3 Cooling Tower 

B. EMISSIONS UNIT CAPACITY INFORMATION 
(Regulated Emissions Units Only) 

Emissions Unit Opcratine Canac·tx d S bed Ie I ag < u 

1. Maximum Heat Input Rate: mmBtuIhr 

2. Maximum Incineration Rate: Iblhr tons/day 

3. M~imum Process or Throughput Rate: 140,000 gaUmln 

4. Maximum Production Rate: 

5. Requested Maximum Operating Schedule: 

24 hours/day 7 days/week 

52 weeks/year 8,760 hours/year 
6. Operating Capacity/Schedule Comment (limit to 200 characters): 

• 
Maximum process rate (Field 3) is cooling tower water recirculation rate. 

DEP Fonn No. 62·210.900(1) - Fonn 
Effective: 2111 /99 14 

99395701PSDlFlrrv 
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Emissions Unit Information Section 3 of 3 

C. EMISSIONS UNIT REGULATIONS 
(Regulated Emissions Units Only) 

List of Applicable Regulations 

See Attachment PSD-OEC 

DEP Form No. 62-210.900(1) - Form 
Effective: 2/ 11199 15 

Cooling Tower 

99395701PSDlFlrrv 
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Emissions Unit Information Section 3 of 3 Cooling Tower 

D. EMISSION POINT (STACKlVENl) INFORMATION 
(Regulated Emissions Units Only) 

Emission Point Descr' Co a d l'Y II! I g D I!~ 

L Identification of Point on Plot Plan or 2. Emission Point Type Code: 
Flow Diagram? Cooling Tower 3 

3. Descriptions of Emission Points Comprising this Emissions Unit for VE Tracking (limit to 
1 QO characters per point): 

Cooling tower consists of 10 modules 

4. ID Numbers or Descriptions of Emission Units with this Emission Point in Common: 

• 
N/A . 

5. Discharge Type Code: 6. Stack Height: 7. Exit Diameter: 
V 55 feet 28 feet 

8. Exit Temperature: 9 . Actual Volumetric Flow 10. Water Vapor: 
of Rate: % 

acfin 
11 . Maximum Dry Standard Flow Rate: 12. Nonstack Emission Point Height: 

dscfin feet 

13. Emission Point UTM Coordinates: 

Zone: East (km): North(km): 

14. Emission Point Comment (limit to 200 characters): 
.- . 

COOling tower consists of 10 modules with 10 Individual exhaust fans. Slack height and 
diameter data provided In Fields 6 and 7 are for each module. Exhaust volume and 
temperature will vary with ambient temperature • 

DEP Fonn No. 62-210.900(1) - Form 
Effective: 2111/99 16 

99395701PSDlFtrrv 
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Emissions Unit Information Section 3 of 3 Cooling Tower 

E. SEGMENT (pROCESSIFUEL) INFORMATION 
(AU Emissions Units) 

S gent D I: m g:S;:[IP 120 aD dR t S jJ 1:; egmen t 1 0 f 1 

l. Segment Description (processlFuel Type) (limit to 500 characters): 

Fresh water cooling tower recircu lation water flow rate 

2. Source Classification Code (SCC): SCC Units: 
1

3
. Thousand gallons transferred or handled 

4. Maximum Hourly Rate: 5. Maximum Annual Rate: 6. Estimated Annual Activity 
8,400 73,584.000 Factor: 

7. Maximum % Sulfur: 8. Maximum % Ash: 9. Million Btu per SCC Unit: 
• 

10. Segment Comment (limit to 200 characters): 

S =:ml:D tD 'Ii g:i:DR 211 aD dR t S a ~; egmen t 0 f 

l. Segment Description (ProcesslFuel Type) (limit to 500 characters): 

.. 

2. Source Classification Code (SCC): 
1

3. SCCUnits: 

4. Maximum Hourly Rate: 5. Maximum Annual Rate: 

7. Maximum % Sulfur: 8. Maximum % Ash: 

10. Segment Comment (limit to 200 characters): 

DEP Fonn No. 62·210.900(1) · Fonn 
Effective: 2/11 /99 17 

6. 

9. 

Estimated Annual Activity 
Factor: 
Million Btu per sec Unit: 

9939570/PSDlFlffV 
3/11100 
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Emissions Unit Information Section 3 of 3 

1. Pollutant Emitted 

PM 

PM1• 

.. 

.. 

2. 

F. EMISSIONS UNIT POLLUTANTS 
(AU Emissions Units) 

Primary Control 3. Secondary Control 
Device Code Device Code 

015 

015 

DEP FOnD No. 62-210.900(1) - FOnD 
Effective: 2111/99 18 

Cooling Towor 

4. Pollutant 

. 

Regulatory Code 

NS 

NS 

99395701PSDIFlffV 
3/11100 



Emissions Unit Information Section 3 oC 3 

Pollutant Detail InCormation Page 1 oC 2 

Cooling Tower 

Particulate Matter- Total 

G. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION 
(Regulated Emissions Units­

Emissions-Limited and Preconstruction Review Pollutants Only) 

PotentiaVFugitive Emissions 

1. Pollutant Emitted: 2. Total Pcrcent Efficiency of Control: 

PM 

3. Potential Emissions: 4. Synthetically 
1.96 Iblhour B.6 tons/year Limited? [ 

5. Range of Estimated Fugitive Emissions: 
[ J 1 [ J 2 [ J 3 to tons/year 

6. Emission Factor: 7. Emissions 

Reference: AP-42, Section 13.4 Method Code: 
• 3 

8. Calculation of Emissions (limit to 600 characters): 

(140,000 gallmln) x (0.0021100) x (1400 ppm)f10' x 
(8.3451bfgal water) x (60 minlhr) = 1.96 Iblhr PM 
(1.96Iblhr) x (8,760 hrfyr) x (1 too12,OOO Ib) = 8.6 ton/yr PM 

9. Pollutant PotcntiaVFugitive Emissions Comment (limit to 200 characters): 

Allowable Emissions All able Emi . ow SS10ns 1 0 f 1 

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable 
Emissions: 

3. Requested Allowable Emissions and Units: 4. Equivalent Allowable Emissions: 

0.002 % drift loss 1.96 blhour 8.6 tons/year 

5. Method of Compliance (limit to 60 characters): 

Cooling tower vendor design data. 

6. Allowable Emissions Comment (Desc. of Operating Method) (limit to 200 characters): 

J 

DEP Fonn No. 62-210.900(1) - Fonn 
Effective: 2111199 19 
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Emissions Unit Information Section 3 of 3 Cooling Tower 

Pollutant Detail Information Page 2 of 2 Particulate MaHer - PM,. 

G. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION 
(Regulated Emissions Uoits­

Emissions-Limited aod Preconstruction Review Pollutants Only) 

P t f I/Fu·ti E . • 2 e:D Ii! gl n ml$;S]2gii 

1. Pollutant Emitted: 2. Total Percent Efficiency of Control: 

PM10 

3. Potential Emissions: 4. Synthetically 
0.98 Iblhour 4.3 tons/year Limited? [ 

5. Range of Estimated Fugitive Emissions: 
[ 1 I [ 1 2 [ 1 3 to tons/year 

6. Emission Factor: 7. Emissions 

Reference: AP-42, Section 13.4 Method Code: 
• 3 

8. Calculation of Emissions (limit to 600 characters): 

Calculations same as PM. However, PM" emission Is assumed equal to one-half (SO-!.) of 
PM emission rates. 

9. Pollutant PotentiaVFugitive Emissions Comment (limit to 200 characters): 

Allo bl E I I .-ni! • miiii2DS All bl E .. ow. e nuSSIOns 1 0 f 1 

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable 
OTHER Emissions: 

3. Requested Allowable Emissions and Units: 4. Equivalent Allowable Emissions: 

0.002 % drift loss 0.98 Jblhour 4.3 tons/year 

5. Method of Compliance (limit to 60 characters): 

Cooling tower vendor design data. 

6. Al10wable Emissions Comment (Desc. of Operating Method) (limit to 200 characters): 

1 

DEP Form No. 62-210.900(1) - Form 
Effective: 2111199 19 
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Emissions Unit Information Section 3 of 3 Cooling Tower 

H. VlSmLE EMISSIONS INFORMATION 
(Only Regulated Emissions Units Subject to a VE Limitation) 

V"s"ble Em"ssions I im"tatio Y 'bl E 'ss'ons Limitafon 1 I I I , I Di lSI e rm I I of 1 

1. Visible Emissions Subtype: 2. Basis for Allowable Opacity: 
20 [X I Rule [ I Other 

3. Requested Allowable Opacity: 
Normal Conditions: 20% Exceptional Conditions: % 
Maximum Period of Excess Opacity Allowed: minlhour 

4. Method of Compliance: 

EPA Reference Method 9 

5. Visible Emissions Comment (limit to 200 characters): 

Rule 62-296.3~O(4)(b}1., F.A.C.; does not include uncombined water . 

. 

I. CONTINUOUS MONITOR INFORMATION 
(Only Regulated Emissions Units Subject to Continuous MODitoring) 

Confnuous Moo'tor' g S ste C f , I '" X m' on muous • M ' t om or of 

1. Parameter Code: 2. Pollutant(s): 

3. CMS Requirement: [ J Rule [ J Other 

4. Monitor Information: 
Manufacturer: 

Model Numlfer: Serial Number: 
5. Installation Date: 6. Performance Specification Test Date: 

7. Cootinuous Monitor Comment (limit to 200 characters): 

DEP Fonn No. 62-210.900(1) - Fonn 
Effective: 2111199 20 
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Emissions Unit Information Section 3 of 3 Cooling Tower 

J. EMISSIONS UNIT SUPPLEMENTAL INFORMATION 
(Regulated Emissions Units Only) 

S I t I R t unn ~m~1J a ~qul[~ms::n Ii 

I. Process Flow Diagr.un 
[X ) Attached, Document !D: See PSD App. [ ) Not Applicable [ 

2. Fuel Analysis or Specification 
[ ) Attached, Document !D: [X ) Not Applicable [ 

3. Detailed Description of Control Equipment 
[ X ) Attached, Document!D: S •• PSD App.[ ) Not Applicable [ 

4. Description of Stack Sampling Facilities 
[ ) Attached, Document!D: [X ) Not Applicable [ 

5. Compliance Test Report 

[ ) Attached; Document !D: 

[ 1 Previously submitted. Date; 

[ X ) Not Applicable 

6. Procedures for Startup and Shutdown 
[ ) Attached, Document !D: [X ) Not Applicable [ 

7. Operation and Maintenance Plan 
[ ] Attached. Document 10: [X ) Not Applicable [ 

8. Supplemental Infonnation for Construction Permit Application 
[X ) Attached, Document !D: S .. ~Sl! A~~, [ ) Not Applicable 

9. Other Information Required by Rule or Statute 
[ ) Attached, Document !D: [X ) Not Applicable 

10. Supplemental Requirements Comment: 

DEP Form No. 62-2\0.900(1) - Form 
Effective: 2111/99 21 

] Waiver Requested 

] Waiver Requested 

] Waiver Requested 

] Waiver Requested 

] Waiver Requested 

] Waiver Requested 

. 
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A dd'd 1 S 1 ) 2ga DDP ~milnli! I R ~T"IV'O ilQuinmil:D14 ~Il[ Ii !: AI[ p~[j}t IlD P . A r ~[mlt gg u~atl2D4 

II. Alternative Methods of Operation 
[ ] Attached, Document ID: [ 1 Not Applicable 

12. Alternative Modes of Operation (Emissions Trading) 
[ ] Attached, Document ID: [ 1 Not Applicable 

13. Identification of Additional Applicable Requirements 
[ ] Attached, Document ID: [ J Not Applicable 

14. Compliance Assurance Monitoring Plan 
[ ] Attached, Document ID: [ J Not Applicable 

15. Acid Rain Part Application (Hard-copy Required) 

[ J Acid Rlrin Part - Phase II (Fonn No. 62-2 10.9OO(1)(a» 
Attached, -Document ID: 

[ J Repowering Extension Plan (Fonn No. 62-2 1O.900(1)(a) l.) 
Attached, Document ID: 

[ J New Unit Exemption (Fonn No. 62-210.900(1)(a)2.) 
Attached, Document ID: 

[ J Retired Unit Exemption (Fonn No. 62-210.900(1)(a)3.) 
Attached, Document ID: 

[ J Phase II NO. CompliaocePlan (Fonn No. 62-21O.900(1)(a)4.) 
Attached, Document ID: 

[ J Phase NOx Averaging Plan (Fonn No. 62-2 10.9OO(IXa)5.) 
Attached, Document ID: 

[ J Not Applicable 

DEP Fonn No. 62-210.900(1) - Fonn 
Effective: V I 1/99 22 
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1.0 INTRODUCTION AND EXECUTIVE SUMMARY 

1.1 INTRODUCTION 

Calpine Construction and Finance Company, L.P. (Calpine), a wholly owned su~sidiary of 

Calpine Corporation, Inc., is proposing to construct and operate a combined cycle power 

production fadlity capable of generating a nominal net electrical output of 527 megawatts 

(MW) in Florida (Figure 1·1). The facility is referred to as the Osprey Energy Center ("the 

Project"'). The facility will be located within the City of Auburndale on a 19.5-acre tract 

approximately 1.5 miles [2.5 kilometers (km)l from downtown Auburndale and about 12 

miles (20 km) east of Lakeland, Florida. The Project wiU consist of two 170-MW 

WesJinghouse "F" Class combustion turbines (CTs), two heat recovery steam generators 

(HRSG) with duct firing, and one steam turbine (generating approximately 200 MW 

unfired) operating in combined cycle mode. The CTs and duct burners will be fired by 

natural gas only. A cooling tower will be installed and operated to provide cool water to 

the condensing steam turbine. The tower will be a mechanical draft counter-flow design. 

This Project is planned for a construction commencement date of April 2001. The facility 

will be designed for providing baseload service and pennitted at an annual capacity of 100 

percent. In actual operation, the plant's annual capacity would be approximately 80 

percent. 

The combined cycle units will be Siemens-Westinghouse 501FD models or equivalent with 

DLN burners fired by natural gas only. To further reduce nitrogen oxide (NOJ emissions, 

selective catalytic reduction (SCR) systems will also be installed on these CI's. 

Because the operation of the Project will result in airborne emissions, a permit must be 

obtained prior to the commencement of the construction based on Florida Rule 62-

212.3OO(1)(a), Florida Administrative Code (F.A.C). In addition, the Project will be located 

in an attainment area and will have potential emissions of regulated pollutants of more 

than 100 tons per year (TPY). Therefore, the Project is classified as a new major facility and 

is subject to the Prevention of Significant Deterioration (PSO) requirements under Florida 

Rule 62.-212.400, F.A.C. 

Golder Associates 
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This application contains the technical information developed in accordance with PSD 

regulations as promulgated by the U.S. Environmental Protection Agency (EPA) and 

implemented through delegation to the Florida Department of Environmental Protection 

(DEP). It presents an evaluation of regulated pollutants subject to PSD review, a 

demonstration of Best Available Control Technology (BAC!), a demonstration ~t 

pollutant emission rates comply with New Source Performance Standards (NSPS), and an 

assessment of potential air quality impacts associated with the Project. 

lhrough this application, Calpme has provided analyses demonstrating compliance with 

all federal and..5tate of Florida requirements for air quality protection that are applicable to 

the Osprey Energy Center. Calpine requests that the Florida DEP issue an Air Construction 

Pennit for the Project. 

1.2 PREVENTION OF S1GNIFICANT DETERlORA TlON (PSDl REOUIREMENTS 

The pennitting of the Osprey Energy Center in Florida requires an air construction permit 

and PSO review and approval. The Project will be a new air emission source in the City of 

Auburndale. The U.S. EPA has implemented regulations requiring a PSO review for new 

or m0di6ed sources that increase air emissions above certain threshold amounts. Because 

the threshold amounts will be exceeded by the Project, the Project is subject to PSO review. 

The total predicted emissions in tons per year associated with this Project are presented as 

Table 1·1. 

PSD regulations are promulgated under 40 Code of Federal Regulations (CFR) Part 52.21 

and implemented through delegation to the Florida DEP. Florida's PSD regulations are 

codified in Rules 62-212.400, FAC. These regulations incorporate the EPA PSD regulations. 

Based on the emissions from the proposed Project, a PSD review is required for each of the 

following regulated pollutants: 

• Sulfur dioxide (SO,), 

• Particulate matter (PM) as total suspended particulate matter (TSP), 

Golder Associates 
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• Particulate matter with aerodynamic diameter of 10 microns or less (PM10)' 

• Nitrogen dioxide (NOJ, 

• Carbon monoxide (CO), 

• Volatile organic compounds (VOC), and 

• Sulfuric acid mist. 

Polk County has been designated as an attainment or unclassifiable area for all criteria 

pollutants. The county is also classified as a PSD Class n area for PM1Cl> SOz, and NOli 

therefore, the new source review will follow PSD regulations pertaining to such 

designations. 

Table 1-1. Summary of Maximum Annual Pollutant Emissions for the Osprey 

Energy Center (see Section 2.0 for Details)-

Pollutant 

so, 
PM 

PM" 
NO, 

CO 

VOC 

Sulfuric Add Mist 

Mercury 

Project 

(tons per year) 

95 

199 

194 

258 

7'77 

70 

15 

0.000014 

EPA Significant 

Emission Rate PSDReview 

Threshold Required? 

(tons per year) 

40 Yes 

25 Yes 

15 Yes 

40 Yes 

100 Yes 

40 Yes 

7 Yes 

0.1 No 

• Based on Project operating in combined cyde mode with two CTs at baseload conditions firing 
natural gas for 5,880 hours at S9"F ambient temperature and power augmentation with duct firing 
at a maximum heat input rate of 250 mmBtu/hr for 2.880 hours at 95"F ambient temperature. 
Indudes emissions from cooling tower, emergency generator and fire pump. for CO emissions, 
the two crs are assumed to operate at 60 percent load for 1,500 hours displacing those hours at 
baseload operations. 

Other regulated pollutants will not be emitted or emitted in negligible amounts. These 

• 

• 

pollutants lead, fluorides, total reduced sulfur, reduced sulfur compounds, hydrogen • 

Golder Associates 
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• sulfide, mercury, municipal waste combustor (MWq organics, MWC metals, MWC acid 

gases, and municipal solid waste (MSW) gases. 

• 

• 

BACT analyses were conducted for each pollutant with emissions greater than the EPA 

significance threshold. The proposed BACT to control NO. emissions from tile Project' s 

two CTs operating in combined cycle mode is the use of DLN burners and SCR. The NO. 

concentration will be 4 parts per million, volume dry (ppmvd), corrected to 15 percent 

oxygen (0,) including duct fuing in the HRSG. The proposed BACfs for PM, PM,. CO 

and VOC are good combustion practices utilizing the DLN combustor and firing natural 

gas fuel. The proposed BACfs for 501 and sulfuric add mist are the use of natural gas with 

very low sulfur content. 

An air quality impact analysis was conducted to detennine if the proposed operation of the 

Project would cause or contribute to a violation of any National Ambient Air Quality 

Standard (NAAQS) or allowable PSD increment concentration. The analysis demonstrates 

that emissions from the Project will not result in ambient concentrations above the PSO 

Oass n or I significant impact levels. As a result, the Project will not cause or contribute to 

any adverse impacts on air quality. 

Additional impacts of the Project, such as solls, vegetation, and growth impacts, were 

analyzed and!ound to be negligible (see analysis in Section 7.0). 

1.3 SUMMARYOFRESULTS 

Results from the analyses presented in this PSD Air Permit application lead to the following 

conclusions. 

• The proposed. BACf for each applicable pollutant provides the maximum degree 

of emissions reduction that is achievable when energy, environmental, and 

economic impacts and technical feasibility are considered. 

• National and State Ambient Air Quality Standards will not be exceeded as a result 

of the operation of the Project . 

Golder Associates 



03/09100 1-5 993957(VPSD 

• Applicable PSD increments will not be exceeded as a result of the operation of the 

Project. 

• Non<riteria pollutants emitted from the Project will not adversely affect the 

public. 

• Visibility impacts from the Project's plume on Class n and I areas are insignificant. 

• No effects on soils and vegetation are expected as a result of the operation of the 

Project. 

• The operation of the Project is not expected to adversely affect population or 

economic growth in the area; thus, no additional secondary emissions or impacts 

ace anticipated . 

. 
As substantiated in this application, the Project will be constructed and operated in 

compliance with all applicable state and federal rules, regulations and laws. 

1.4 AIR PERMIT APPLICATION ORGANIZATION 

The air permit application is divided into seven major sections. 

• Section 2.0 presents a description of the facility, including air emissions and stack 

parameters. 

• Section 3.0 provides a review of the PSD and nonattairunent requirements 

applicable to the proposed Project. 

• Section 4.0 includes the control technology review with discussions on BAcr. 

• Section 5.0 discusses the ambient air monitoring analysis (pre-consbuction 

mOnitoring) required by PSD regulations. 

• Section 6.0 presents a summary of the air mooeling approach and results used in 

assessing complian~ of the proposed Project with ambient air quality standards 

(MQS), PSD increments, and good engineering practice (GEP) slack height 

regulations. 

• Section 7.0 provides the additional impact analyses for soils, vegetation, and 

visibility. 
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2.0 PROJECT DESCRIPTION 

2.1 SITE DESCRIPTION 

The Project will be built on a site (Site) that consists of 19.5 acres located in ·the City of 

Auburndale. The Site is approximately 1.5 miles (2.5 kilometers (km)) from downtown 

Auburndale and about 12 miles (20 km) east of Lakeland, Florida. The existing 150-MW 

Auburndale Power Plant and Tampa Electric Company's Recker Substation border the Site 

on the east. The Site is bordered on the south by Recker Highway (SR 655), on the west by 

Auburndale's Memorial Park Cemetery, and the north by Derby Avenue. 

The p lant elevation will be approximately 140 feel above mean sea level. This Site is 

currently used as a citrus grove but it has not been maintained or harvested for many years. 

With the exception of the citrus grove, the Site is undeveloped. 

The Project will interconnect directly with the adjacent Tampa Electric Company's Recker 

Substation. An underground natural gas lateral pipeline will be permitted separately and 

• 

built by ANRICoastal Gas Transmission Company to transport fuel to the Site. In addition, • 

the Oty of Auburndale will permit and build an underground pipeline to supply reclaim 

water to the Site. The City of Auburndale also will permit and build an underground 

wastewater pipeline to Auburndale's Allred Wastewater Treatment Facility. 

2.2 POWER PLANT 

The Project will consist of two 170- MW Westinghouse up'" Class combustion turbines (Cfs) 

that will operate in combined cycle mode, two heat recovery steam generators (HRSG) freed 

by two duct burners (one per HRSG), one steam turbine generator (STG) (approximately 200 

MW unfired), and associated equipment. The total electric power capacity of the Project will 

be 527 MW (average ambient). The Project wiU consist of the power block and operations 

control center and directly associated facilities, including a water treatment building and 

storage facilities; a general services/warehouse building: a mechanical draft cooling tower; 

an emergency natural gas-fired generator; a fuel gas heater; various pumps, including an 

emergency firewater pump; and a gas metering station. 
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A cr is ~ internal combustion engine that operates with rotary motion to drive an electric 

generator to produce electricity. Cfs are essentially composed of three major components: 

compressor, combustor, and power turbine. In the compressor section, ambient air is drawn 

in, compressed an~ directed to the combustor section where fuel is introduced, ignited, and 

burned. The rotary power is achieved by the expansion of the combustion gases through 

the power turbine. For this Project, the combustiop process is based on lean premix staged 

combustion. For lean premix combustors, fuel and air are thoroughly mixed in an initial 

stage resulting in a uniform, lean, unburned fueVair mixture which is d elivered to · a 

secondary stage where the combustion reaction takes place. Manufacturers use different 

types of fueV~ staging, inc1uding fuel staging, air staging, or both; however, the same 

staged, lean premix prindple is applied. Cfs using staged combustion are also referred to as 

dry, low NO. combustors. 

Hot gases from the combustion section are diluted with additional air from the compressor 

• section and directed to the power turbine section at very high temperatures. Energy hom 

the hot exhaust gases, which expand in the power turbine section, is recovered in the fonn 

of shaft horsepower. More than 50 percent of the shaft horsepower is needed to drive the 

internal compressor and the balance of recovered shaft horsepower is available to drive an 

extemal load. The heat content of the exhaust gases exiting the turbine can be exhausted to 

the atmosphere without heat recovery (referred to as simple cycle mode) or recovered in a 

heat recovery·-steam generator (HRSG) to raise steam for a steam turbine (referred to as 

combined cycle mode). In combined cycle mode, the gas turbine drives an electric generator 

and the steam hom the HRSG drives a steam turbine, which also drives an e.Jectric 

generator. 

Process flow diagrams of the fadlity operating at baseload in combined. cycle mode at 

ambient temperatures of 32, 59, and 95°F (with power augmentation) are presented in 

Figures 2-1 through 2-3, resp«lively. 

The anticipated schedule for the Project is as follows: 

• • Obtain air pennit and begin construction by Apri12OO1; 
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• First fire by the four:th quarter 2002; and 

• Operate commercially by the first quarter 2003. 

The Siemens-Westinghouse SOlFD Cfs are up to 10 percent more fuel-efficient than the 

previous generation of IT (50105). Each cr will have an evaporative cooler at the turbine 

air inlet that reduces the inlet air temperature and increases the efficiency. mass flow and 

power output. These coolers add water vapor to the exhaust from the Cfs but do not affect 

emissions of regulated pollutants. 

The ITs typically will operate between 60 and 100 percent of load . The economic incentive 

is to dispatch the plant as n ear to 100 percent load, whenever possible. The facility will be 

dispatched to meet peak electrical demand. The turbines may be operated individually or in 

any combination of one or two. 

In addition, each of the HRSGs may be supplementary fired by a duct burner. Each duct 

• 

burner will have a maximum heat input rate of 250 mmBtu/hr and be fired by natural gas. • 

The duct burners will be used when the Project is operating at or near baseload conditions. 

For permitting purposes, the duct burners are assumed to operate for 2,880 hours per year. 

Natural gas will be transported to the Site via pipeline and will be the exclusive fuel. 

The fadlity will be capable of continuous operation at baseload for up to 8,760 hours per 

year and permitted at an annual capacity of 100 percent. In actual operation, the average 

annual availability would be approximately 80 percent. 

Air emissions controls will consist of state-of·the·art DLN burners and SCR. The DLN 

combustors for the Siemens--Westinghouse SOlFD Cfs have premixed fuel zones plus a 

standard diffusion flame pilot burner for flame stability. Low NO.. levels are achieved by 

intnxludng fuel primarily to the pre·mix zones to create a very unifonn temperature in the 

combustion zone. This also reduces the amount of fuel being combusted from the pilot 

nozzle. Steam injection will be used during some operating conditions to increase the • 
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• power output from the ~nits. ntis is commonly referred to as "'steam. for power 

augmentation". This is different than using steam injection in the combustion zone for 

standard combustors, which is used for NO. control. The turbine inlet will be equipped 

with inlet foggers to reduce the compressor's inlet temperature through evaporative cooling. 

Lower compressor inlet temperature increases the power output 

In addition to DLN combustors, NO~ emission levels will be controlled with an SCR system 

which will reduce NO. emissions from the Cfs and duct burners to 4 parts per million 

volume dry (ppmvd), corrected to 15 percent oxygen (OJ. 

The SCR reactpt will be 1000too to provide the proper operating temperature range for the 

required conversion effidency and system economy. The catalyst will be provided in 

modules, which will be field installed into a structural steel reactor housing which is integral 

to the HRSG. Ammonia is carried by a diluent and injected into the exhaust gas upstream of 

the catalyst modules. NO" emissions are reduced by a chemical reaction with the ammonia 

• in the presence of the catalyst. 

The aqueous ammonia handling system will include primaI)' and standby diluent air 

blowers (each sized for 100 percent capacity), ammonia flow control and measurement 

devices, an ammonia/air mixing chamber, distribution header(s) and an ammonia injection 

grid (AlG). Overall control of the system will be handled by the distribution control system 

(DCS). The reactor housing will include an internal support structure for the catalyst 

modules, access manways and catalyst loading openings and instrument connections for 

mOnitoring catalyst pedormance. 

The SOl and sulfuric acid emissions will be controlled by the use of natural gas, the cleanest­

burning fossil fuel commercially available. Good combustion practices and the use of 

natural gas fuel will also m.i.nimize potential emissions of PM, PM10t CO, VOC, and other 

pollutants (e.g., trace metals). The engineering and environmental design of the Project will 

maximize control of air emissions while minimizing economic, environmental, and energy 

• impacts (see Section 4.0 for the BACf evaluation). 
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The Project will have one cooling tower comprising 10 cells. The cooling tower will be used 

to provide cool water to the condensing steam turbine. The tower will be a mechanical draft 

counter-flow d esign. 

The Project will also have one 600-kW emergency genera tor and one emergency fire water 

pump. The emergency generator will be fired by natural gas while the emergency fire water 

pump will be fired by low sulfur content distillate fuel oil. These units are exempt under 

FDEP Rules in 62--210 F.A.C. Each of these units will be operated for up to 2 hour per week 

(or readiness testing and maintenance and could operate up to about 500 hours per year as 

required during emergencies. 

2.3 PROPOSED SOURCE EMISSIONS AND STACK PARAMETERS 

As discussed previously, the Os will operate only in combined cycle mode and will 

typically operate from 60 to tOO percent of their full load capadty. At cr operating loads 

below 100 percent, the mass emissions of all criteria pollutants decrease as load decreases to 

approximately 75 percent of full load. When the CTs are operated at about 75 percent load, 

the mass emissions (lbIhr) of VOC may begin to increase above the mass emission levels in 

the operating loads between 75 to 100 percent. At about 65 percent load, the mass emissions 

(IMu) of CO may begin to increase above the mass emission levels for higher operating 

loads. ~ a result, the minimum sustained load will be limited to 60 percent of the ITs full 

load rating. 

The estimated maximum howly emissions and exhaust information representative of the 

advanced cr design operating at 100.., 75-, and ~ percent load conditions for combined 

cycle mooe are presented in Table 2-1. The information in these tables is presented for one 

cr unit operation based on natural gas combustion for air inlet ambient temperatures of 32, 

59, and 95°F. These temperatures represent the range of ambient temperatures that the CTs 

are most likely to experience. Although the annual average temperature for the Project Site 

is about 74°F, annual emissions are estimated assuming an ambient temperature of 59'"F, 

which represents conservatively higher annual emissions. 
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The data in these tables were derived from the data provided on the vendor's data sheets 

(see Appendix A). The vendor data sheets also include operating scenarios with and 

without evaporative coolers in operation. The evaporative coolers will be used when 

ambient conditions will permit. When the evaporative coolers are operating, the Cfs 

combust more natural gas and generate more mass emissions of pollutants than when the 

coolers are not operating. To provide a conservative estimate of maximum pollutant 

emissions, the maximum emissions assume that the evaporative coolers would be used 

when the CTs operate with power augmentation when the ambient temperature about 95°F 

or higher. 

The estimated. maximum hourly emissions and exhaust infonnation when the HRSG is fired 

with supplemental heating from the duct burner are also presented in Table 2-1. These 

maximum hourly emissions are based on a duct burner with a maximum heat input rate of 

250 mmBtu/hr. 

Under Florida Rule 62-210.7OO(n F.A.C., excess emissions are allowed for startup, 

shutdown, or malfunction for no more than 2 hours in any 24 hours unJess a longer 

duration is specifically authorized by the Florida DEP. 

During cold ~~p of the combined cycle units, the steam must ~ regulated from the 

HRSG to the stearn turbine to allow gradual increases in temperatures. nus incremental 

temperature increase must be carefully regulated from the combined cycle unit since the 

ers, even at low loads, can produce high exhaust temperatures and flow through the 

HRSGs. Excess emissions can also occur during shut downs beyond the 2 hours provided 

by the rule. 

For the Osprey Energy Center, an exception from the allowable excess emissions in Rule 62-

210.700(1) F.A.C. is requested for cold startup and shutdown. Since the Project has 2 ers on 

one stearn turbine, a cold startup period of 4 hours and a shutdown period of 3-hours is 

requested. nus request is similar to that approved by FDEP in the Kissimmee Utility 
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Authority Cane Island Unit ~ ~D Pennit (psD·FL-254). The requested condition is: NOuring • 

cold startup of the combined cycle unit, up to four hours of excess emissions are allowed. 

During shutdowns of the combined cycle unit, up to three hours of excess emissions are 

allowed. Cold startup is defined as a startup of the combined cycle unit following complete 

shutdown lasting at least 4-hours. ~ 

The maximum potential PM emissions for the cooling tower are presented in Table 2-2. PM 

in the form of drift will result from the operation of the tower. The tower will be equipped 

with high-effidency drift eliminators that will reduce drift to 0.002 percent of the circulating 

water flow rate. Since the drift will contain dissolved solids, PM will be formed when the 

drift aerosols ~yaporate in the abnosphere. For the purposes of regulatory applicability and 

impact analYSiS, it is assumed that all drift is PM and that 50 percent of the drift is PM1G- The 

latter assumption is conservative since representative data of cooling tower particle size 

indicate that 50 percent of the drift is less than 50 urn in diameter (Marley Cooling Tower 

Company, 1992). 

The emission estimates for the emergency generator and emergency diesel fire pump are 

presented in Table 2-3. Maximum emissions will be typically less than about 1 ton per year. 

The maximum potential annual emissions for the Project are presented in Table 2-4 for one 

and two erS. The potential annual emissions are based on the 59"F ambient air condition 

since it represents a nominal average between the higher emission levels at the 32"F ambient 

condition (winter) and the 95°F ambient condition (summer). ]t also represents the 

temperature referenced in the new source performance standards (NSPS) for stationary gas 

turbines (40 CPR Part 60, Subpart GG). PM and PM10 emissions from the cooling tower are 

also included. The maximum emissions are presented for several operating scenarios that 

include the ers operating at 100 percent load (at an ambient temperature of 95°F) with duct 

firing and power augmentation up to 2,880 hours each year and at 60 percent load up to 

1,500 hours each year. 
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The overall potential annu~ emissions for the Cfs, cooling tower, emergency generator and 

diesel fire pump are presented in Table 2-5. 

2.4 SITE LAYOUT, STRUCTURES, AND STACK SAMPLING FACILmES 

A plot plan of the proposed facility is presented in Figure 2-4. The dimensions of the 

buildings and structures are presented in Section 6.0. Stack. sampling facilities will be 

constructed in accordance to Florida's Rule 62-297.310(6) F.A.C. for stack. sampling. 

The plot plan shows facility property lines, major process equipment and structures, and all 

emission points. The entrance to the Site will have security gates to control Site access. The 

fenced propertY boundary is shown in the figure. 
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• Table 2-2. Physical, Performan~ and Emissions Data for the Mechanical Draft Cooling Tower 

• 

• 

Physical Data 
Number of Cells 
Deck Dimensions, ft 

Length 
Width 
Height 

Stack Dimensions 
Height, ft 

Parameter 

Slack Top Effective Inne r Diameter, per cell, it 
Effective Diameter, all cells, ft 

Performance Data 
Discharge Velocity, (tlmin 
Circulating Water Flow Rate (CWFR), gaVmin 
Design hot water temperature, "F 
Design cold water temperature, OF 
Heat Rejected, million Btu/hr' 
Design Air Flow Rate per cell. acfm 
Uquid/ Gas (Air F1ow) (I..IG) Ratio 
Hours of operation 

Emission Data 

Drift Rateb (DR), percent 

Tota1 Dissolved Solids (fDS) Concentrationc ,maximum ppm 
Solution Driftd (SO), Ilyhr 

PM Drift- , l!:¥he 

tons/year 
PM10 Drift 
PM10 Portion (percent) of PM Drift 
PM10 Emissions, 1tv1u' 

toruVyear 

• Data used in the impact analyses 

b Drift rale is the percent of d rculating water 

C TDS assumed for modeling 

Values 

10 

270 

84 
45 

55 
28 

88.5 

1,944 
140,000 

99 
80 

1350 
1,197,0\7 

1.349 
8,760 

0.002 
1,400 

lMJl 
1.96 
8.6 

50 
0.98 
4.3 

d Includes water and based on drculating water flow rate and drift rate (CWFR x DR x 8.34 ItVgal x 60 min/hr) 

r PM calculated based on tota1 dissolved solids and solution drift (fDS x SO) 

f Heat rejected for duct fired case 
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Table 2-3. Pa:fonnan~, Stilck Paramdu5 and Emissions for the Emergency Generator and ~ Fire Pump 

Emergency Genu.lltor Dinel Fire Pump 

Performance ,." Naturalpos .,.,.. 
Fuel UJage (sd/hr- gmentor; p.Uorw1lr-diesel) 6,170.42 17.56 
Raling (kW-generalor or hp-fire pump) "" 310 

Hut Input (mmBtwlu"-HHV) ' .30 ." 
Typk.tl Hou ... per Year (2 hours/weel<.) '04 ,04 
Typio:a l Fuel Usage (scf/tu; gaUonslyt) 641,724 ,.", 

Muimum Fuel Usage (sdlyr; &'lUonsIyr)' '.200'" 16", 

Maximum Operation (hours) 35' 899 

Number of Units 

Stack Parameters 
Diameter (ft) 05 0.5 

Hei&ht (fl) • • 
Tmlpe:ralure (~ 170 170 
Vtklcity (fthK) 83 62 

f1ow(adm) 1,9$1 ' ..... 
Emissions 

~ -Basis (grains ~OO scf-gas; "Sdiesel) ~ , 0.05" 

-> 0.035 0.125 

(lpy) - typg\ m .. xilllum 0.0018 0." 

(Ip)') - maximum' 0." 0.1156 

NO, - (lIVkW-gmrralor; IbImmBtu-diesel) < 0.035 4.410 

-> 21.286 10.'704 

(lpy) 1.1069 0$' 

(lpy) - maximum' ,.'" "'0' 

CO· (MW-generator; IbImm8tu-diese/) < 0.035 0.950 

-> 21.286 l.306 
(tpy) 1.1069 0.120 
(Ipy). m~"i~"m' ,.", ' '''' 

VOC· (lb(kW-generalor; Ib/mmBtu-dieseJ) ' 0.001 0.350 

-> 0'" 0.850 
(lpy) 0.01:11 0.044 

(tpy)· ma:till'lwn' 0.1195 .'" 
PM/PM.· (lb(mmBtu)' 0.029 0.3]0 

-> 0.183 0.152 

(tpy) 0._ 0.039 

(Ipy) . ma;timum ' 0.11)3 0.'" 

• Maximum based on Rule 6l-Z1o.3OO(3){a)20.b. F.A.C. using loW fuel 001 inpu t from theM: units. 

• Typial mulmum $ulfur content f~ pipdin~ n;lItu.fd~ and disti1Ute fud oil 
• Emisskm d~ta fo r ~r~tor from Waub$ha gas I'Ilgines with tuning producing tqu~1 NO. and CO; 

PMJ1>MII ~misslons ba$ed on fIllerable PM from EPA. 1996 (AP-G, Table ].2,.:2). 

Emission d~ta for ~ fire pump b.ised on EPA. 1996{AP..042. Table 3 .3-1). 

• Tob' 

0." 
0.062 

' .663 • 8.604 

1.W 

4.831 

o.em 
0.411 

0,049 

0371 

• 



j. 
J 'H H Ipa~~~ PI H~8~p ~ • ,; 

i ,~([! 1 , ! r 

I fj' ~l . ~t . l j f • 
• [<a~~[ f i. t L ~ 

•• I .q • ~> "i-
f z j"t 

It 
& ~ 

~ .. ·i Ii J >. 

f ~~. ~ 

"" [ 
~ .~ .j I~ 'U l!~ 

0 ~!T!f 1'[ J f i ~1 ;! .. 

.1' l 

~ i· i~ I 1~1 is ~e~~UHi~ ~c ~~~ieH ~~ 
: 

j ~:'J: ." o. ' 
i' 

H 
!;;;SiV .... ;:! " l ~ 

~ ii - 'f ii ~e ~t:~t!"~1! ~~ r • .~ 
c I " 

:5'''' 8~ ... '-r- J l 
t 1. • t~~!i:r~; ~ ;:t ~i£~~.iie .- ~! -- f ~ , , 
1 

-Of! • 
~~uefe .' ~Hi ~;::.H-· .-l '110 ~ .. -- H. 

f 
• 

~:~~~!~ " h 
u .- ~~~~.H 

.. _~::l -- ~lIp 
d 
f 

iiS i~~~~ii! .- =~~!Eee i' -. 
;1 ii ~;fU'~ .- !;;:I:I!i~:tt.; -- "b ....... 

oJ 
~~em;~ ~t··;::·e ~i!i . - I • -- b~t;.. 

0 

is ~g~~~;;~ .- ~:~we i' . , -- c 

Ui: 



• 

• 

• 



• • 
Table 2-5. Summary of Maximum Potential Annual Emissions for the Osprey Energy Center 

Annual Emissions (tonslyearl 
2CfiHRSG Emergency Diesel 

wHh Cooling Gas-Fired Fire 
Pollutant Duct Bumen Tower Generator Pump 

so, 95 0.006 0.056 
PM 190 8.6 0.03 0.34 

PM" 190 4.3 0.03 0.34 
NO. 249 3.8 4.8 
CO m 3.79 1.04 

voe (as methane) 69.1 0.09 0.38 
Sulfuric Acid Mist 14.6 Neg. Neg. 

Mercury 0.000014 Neg. Neg. 

TOTAL 

95 
199 
194 
258 
797 
?O 
15 

0.000014 

!'SD 
Significant 

Emission Rate 
(Ionslym) 

40 
25 
15 
40 
100 
40 
7 

0.1 

• 
9939570/PSOMbsec2 

3/15100 

It' 
~ 

'" 



Baseload Operation 
of 32°F Ambient Temperature ~gtl.lrsl:l G!OI~ 

(without duct firing) 
1.070.000 ACFM 

i~~::,J-----------------l 62.9 ft/ •• c 
Electricity Generator 20Qo F 

(with duct firing) 
I 1.070.000 ACFM 

1 I 62.9 ft/.ec I 
To Condenser I 200·F 

I 
Cooling Tower I 
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3.0 AIR QUALITY REVIEW REQUIREMENTS AND APPLICABILITY 

Federal and state air reguler.tory requirements (or a new source of air pollution are discussed 

in Sections 3.1 to 3.3. The applicabilitY of these regulations to the proposed Project is 

presented in Section 3.4. These regulations must be satisfied before the proposed Project 

can begin construction. 

3.1 NATIONAL AND STATE AAQS 

The existing applicable National and Florida Ambient Air Quality Standard (AAQS) are 

presented in Table 3-1. Nationa1 primary AAQS were promulgated to protect the health of 

the general public, including the young, elderly, and those with respiratory ailments, with 

an adequate margin of safety. National secondary AAQS were promulgated to protect the 

public welfare, including consideration of economic interests, vegetation, visibility, and 

-other factors, from any known or anticipated adverse effects associated with the presence of 

pollutants in the ambient air. Areas of the country in violation of AAQS are designated as 

nonattainment areas, and new sources to be located in or near these areas may be subject to 

• more stringent air permitting requirements. 

• 

Florida has adopted EPA's primary and secondary MQS in Chapter 62-204, F.A.C. In 

addition, Florida has additional MQS for SOl of 60 and 260 p.'lIm' for the annual and 

24-hour averaging periods, respectively, not to be exceeded more than once per year. 

3.2 PREVENTION OF SIGNIFICANT DETERIORA nON (PSD) REQmREMENTS 

3.2.1 GENERAL REQUIREMENTS 

Under federal and State of Florida PSD review requirements, all major new or mcxlified 

sources of air pollutants regulated under the Oean Air Act (CAA) must be reviewed and a 

pre-construction permit issued. EPA has approved Florida's State Implementation Plan 

(SIP), which contains PSO regulations; PSD approval authority has been granted to DEP. 

A "major facility" is defined as anyone of 28 named. source categories that have the potential 

to emit 100 tons per year (TPY) or more or any other stationary facility that has the potential 
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to emit 250 TPY or more of any pollutant regulated under CAA. "Potential to emit" means 

the capability, at maximum design capacity, to emit a pollutant after the application of 

control equipment. Once a new source is determined to be a "major facility" for a particular 

pollutant, any pollutant emitted in amounts greater than the PSD significant emission rates 

is subject to PSD review. The PSD significant emission rates are presented. in Table 3--2. 

EP~ regulations identify certain increases above an air quality baseline concentration level of 

50:11 PM1o. and NO] concentration.s that would constitute Significant deterioration. The EPA 

class designations and allowable PSD increments are presented in Table 3-.1. The magnitude 

of the allowable increment depends on the classification of the area in which a new source 

(or modification) will be located or have an impact. Two classifications are designated based 

on criteria established in the Oean Air Act Amendments. Congress authorized EPA to 

classify areas as Oass I (international parks, national wilderness areas, and memorial parks 

larger than 5,000 acres and national parks larger than 6,<XX> acres) or as Oass n (all areas not 

designated as Oass I). No Oass ill areas, which would be allowed greater deterioration than 

Class n areas, were designated. The State of Florida has adopted. the EPA class designations 

and allowable PSD increments for SOlt PMIlIr and N01 increments. 

PSD review is used to determine whether Significant air quality deterioration will result 

from the new or modified faOOty. Federal PSD requirements are contained in 40 CFR 52.21, 

Prevention of Significant Deterioration of Air Quality. The State of Florida has adopted PSD 

regulations in Rule 62-212.400FAC. Major facilities are required to undergo the following 

analysis related to PSD for each pollutant emitted in Significant amounts: 

1. Control technology review, 

2. Source impact analysis, 

3. Air quality analysis (monitoring), 

4. Source information, and 

5. Additional impact analyses. 
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In addition to these analyses, a new facility also must be reviewed with respect to Good 

Engineering Practice (GEP) stack height regulations. Discussions concerning each of these 

requirements are presented. in the following sections. 

3.2.2 CONTROL TECHNOLOGY REVIEW 

The control technology review requirements of the federal and state PSD regulations require 

that all applicable federal and state emission-limiting standards be met, and that Best 

Available Control Technology (BAa) be applied to control emissions from the source. The 

BACT requirements are applicable to all regulated pollutants for which the increase in 

emissions from the facility exceeds the significant emission rate (see Table 3-2). 

BACT is defined in 40 CFR 52.21 (b)(12), as, 

An emissions limitation (including a visible emission standard) based on the 
maximum degree of reduction of each pollutant subject to regulation under 
the Act which would be emitted by any proposed major stationary source or 
major modification which the Administrator, on a case-by-case basis, taking 
into account energy, environmental, and economic impacts, and other costs, 
determines is achievable through application of production processes and 
available methcxJ.s, systems, and techniques (including fuel cleaning or 
treatment or innovative fuel combustion techniques) for control of such 
pollutant In no event shall application of best available control technology 
result in emissions of any pollutant, which would exceed the emissions 
allowed by any applicable standard under 40 CFR Parts 60 and 61. If the 
Administrator determines that technological or economic limitations on the 
application of measurement methodology to a particular part of a source or 
facility would make the imposition of an emission standard infeasible, a 
design, equipment, work practice, operational standard or combination 
thereof, may be prescribed instead to satisfy the requirement for the 
application of BACT. Such standard shall, to the degree possible, set forth the 
emissions reductions achievable by implementation of such design, 
equipment, work practice, or operation and shall provide for compliance by 
means, which achieve equivalent results. 

BACI' was promulgated within the framework of the PSD requirements in the 1977 

amendments of the CAA [Public law 95-95; Part C, Section 165(a)(4»). The primary purpose 

of BACI' is to optimize consumption of PSD air quality increments and thereby enlarge the 

potential for future economic growth without significantly degrading air quality (EPA. 1978; 

1980). Guidelines for the evaluation of BACI' can be found in EPA's Guidelines for 
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Determining Best Available Centr.l Technology (BACT) (EPA, 1978) and in the PSD Workslwp 

Mnnual (EPA, 1980). These guidelines were promulgated by EPA to provide a consistent 

approach to BACT and to ensure that the impacts of alternative emission control systems are 

measured by the same set of parameters. In addition, through implementation of these 

guidelines, BAcr in one area may not be identical to BACT in another area. According to 

EPA (1980), "BACT analyses for the same types of emissions unit and the same pollutants in 

different locations or situations may detennine that different control strategies should be 

applied to the different sites, depending on site-specific factors. Therefore, BACT analyses 

must be conducted on a case-by-case basis." 

The BACT requirements are-intended to ensure that the control systems incorporated in the 

design of a proposed facility reflect the Jatest in control technologies used in a particular 

industry and take into consideration existing and future air quality in the vicinity of the 

proposed fadlity. BACI' must, as a minimum, demonstrate compliance with new source 

performance standards (NSPS) for a source (if applicable). An evaluation of Ule air pollution 

control techniques and systems, including a cost-benefit analysis of alternative control 

technologies capable of achieving a higher degree of emission reduction than the proposed 

control technology, is required. The cost-benefit analysis requires the documentation of the 

materials, energy, and economic penalties associated wiUl Ule proposed and alternative 

control systems, as well as the environmental benefits derived from these systems. A 

decision on BACT is to be based on sound judgment, balancing environmental benefits with 

energy, economic, and other impacts (EPA, 1978). 

Historically, a "bottom-up" approach consistent with the BAO Guidelines and PSD 

Worl<shop Manual has been used. With this approach, an initial control leve~ which is 

usually NSPS, is evaluated against successively more stringent controls until a BACI' level is 

selected.. However, EPA developed a concern that the bottom-up approach was not 

providing the level of BACT decisions originally intended. As a result, in December 1987, 

the EPA Assistant Administrator for Ail' and Radiation mandated changes in the 

implementation of the PSD program, including the adoption of a new "top-<town" approach 

to BACT decision making. 
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The top-down BACf approach essentially starts with the most stringent (or top) technology 

and emissions limit that have been applied elsewhere to the same or a similar source 

category. The applicant must next provide a basis for rejecting this technology in favor of 

the next most sbingent technology or propose to use it Rejection of control alternatives 

may be based on technical or economic infeasibility. Such decisions are made on the basis of 

physical differences (e.g., fuel type), location differences (e.g., availability of water), or 

significant differences that may exist in the environmental, economic, or energy impacts. 

The differences between the proposed fadlity and the facility on which the control 

technique was applied previously must be justified . EPA has issued a draft guidance 

document on the top-down approach entitled Top-Dawn Best Available Control Technology 

Gu;,Lmce Document (EPA, 1990). 

3.2.3 SOURCEIMPACf ANALYSIS 

A source impact analysis must be performed for a proposed major source subject to PSD 

review for each pollutant for which the increase in emissions exceeds the significant 

emission rate (Table 3-2). The PSD regulations specifically provide for the use of 

atmospheric dispersion models in performing impact analyses, estimating baseline and 

future air quality levels, and determining compliance with AAQS and allowable PSD 

increments. Designated EPA models normally must be used in performing the impact 

analysis. Specific applications for other than EPA-approved models require EPA's 

consultation and prior approval. Guidance for the use and application of dispersion models 

is presented in the EPA publication Guideline on Air Quality Models (Revised). 

To address compliance with AAQS and PSD Class n increments, a source impact analysis 

must be performed for the aiteria pollutants. This analysis may be limited to the new 

source alone if the new source's impacts are less than the EPA significant impact levels 

presented in Table 3-1. The significant impact levels are threshold levels that are used to 

determine the level of air impact analyses needed for the Project. If the new source's 

impacts are predicted to be less than Significant, then the source's impacts are assumed not 

to have a Significant adverse affect on air quality and additional modeling with other sources 

is not required. However, if the source's impacts are predicted to be greater than the 
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significant impact levelsl additional modeling with other sources is required to demonstrate 

compliance with ambient standards. 

The EPA has proposed significant impact levels for Class 1 areas as follows: 

3-hour ll'wm' 

24-hour 0.2I'Wm' 

Annual O.II'Wm' 

24- hour 0.3I'Wm' 

Annual O.2p.glml 

Annual O.II'Wm' 

Although these levels have not been offidally promulgated as part of the PSD review 

process and may not be binding for states in performing PSD review, the proposed levels 

serve as a guideline in assessing a source's impact in a Oass I area. The EPA action to 

incorporate Class I significant impact levels in the PSD process is part of implementing NSR 

provisions of the 1990 CAA Amendments. Because the process of developing the 

regulations will be lengthy, EPA believes that the proposed rules concerning the significant 

impact levels is appropriate in order to assist states in implementing the PSD permit process. 

Various lengths of record for meteorological data can be used for impact analysis. A 5-year 

period is normally used with corresponding evaluation of highest, second·highest short­

term concentrations for comparison to AAQS or PSD increments. The meteorological data 

are selected based on an evaluation of measured weather data from a nearby weather 

station that represents weather conditions at the Project Site. The criteria used in this 

evaluation include determining the distance of the Project Site to the weather station; 

comparing topographical and land use features between the locations; and determining 

availability of necessary weather parameters. The selection of the weather data is normally 

discussed with and approved by the regulatory agency reviewing the air permit application 

prior to initiating air modeling. 
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The term "highest, serond-highesr (HSH) refers to the highest of the serond-highest 

concentrations at all receptors (Le., the highest concentration at each receptor is discarded). 

The second-highest concentration is important because short-term AAQS specify that the 

standard should not be exceeded at any location more than once a year. U {ewer than 5 

years of meteorological data are used in the modeling analysis, the highest concentration at 

each receptor normally must be used for comparison to air quality standards. 

The term "baseline concentration" evolves from federal and state PSD regulations and refers 

to a concentration level corresponding to a specified baseline date and certain additional 

baseline sources. By definition, in the PSD regulations as amended August 7, 1980, baseline 

concentration means the ambient concentration level that exists in the baseline area at the 

time of the applicable baseline date. A baseline concentration is determined for each 

pollutant for which a baseline date is established and includes: 

1. The actual emissions representative of facilities in existence on the applicable 

baseline date; and 

2. The allowable emissions of major stationary facilities that commenced consbuction 

before January 6, .1975, for 50:1 and PM (TSP) concentrations, or February 8, 1988, 

for N01 concentrations, but that were not in operation by the applicable baseline 

date. 

The following emissions are not included in the baseline concentration and therefore affect 

PSD increment consumption: 

1. Actual emissions from any major stationary facility on which construction 

oommenced after January 6, 1975, for 502 and PM(TSP) concentrations, and after 

February 8,1988, for NO, concentrations; and 

2. Actual emission increases and decreases at any stationary facility occurring after the 

baseline date. 

In reference to the baseline concentration, the term "baseline dateR actually includes three 

different dates: 

Golder Associates 



00109/00 3-8 

1. The major facility baseline date, which is January 6, 1975, in the cases of SOl and 

PM (TSP), and February 8,1988, in the case of NOl . 

2. The minor facility baseline date, which is the earliest date after the bigger date on 

which a major stationary fadlity or major modification subject to PSD regulations 

submits a complete PSD application . 

. 3. The trigger date, which is August 7, 1977, for SOl and PM (fSP), and February 8, 

1988, for NOl _ 

The minor source baseline date for 502 and PM (TSP) has been set as December 27, 1977, for 

the entire State of Florida (Rule 62-204.360(1) and (2), FAC). The minor source baseline for 

NO, has been set as March 28, 1988 (Rule 62-204.360(3), FAQ, It should be noted that 

references to PM (TSP) are also applicable to PM,f>' 

3.2.4 AIR QUALITY MONITORING REQUIREMENTS 

In accordance with requirements of 40 CFR S2.21(m), any application for a PSD permit must 

contain an analysis of Continuous ambient air quality data in the area affected by the 

proposed major stationary facility or major modification. For a new major facility, the 

affected pollutants are those that the facility potentially would emit in significant amounts. 

For a major modification, the pollutants are those for which the net emissions increase 

exceeds the significant emission rate (see Table 3-2). 

Ambient air monHoring for a period of up to 1 year generally is appropriate to satisfy the 

PSD monitoring requirements. A minimum of 4 months of data is required. Existing data 

from the vicinity of the proposed source may be used if the data meet certain quality 

assurance requirements; otherwise, additional data may need to be gathered. Guidance in 

designing a PSO monitoring network is provided in EPA's Ambient Monitoring Guidelines for 

Prtvention ofSignificont Deterioration (EPA, 1987a). 

The regulations include an exemption that excludes or limits the pollutants for which an air 

quality analysis must be conducted. A proposed major stationary facility ·or major 

modification is exempt from the mOnitoring requirements with respect to a particular 
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pollutant if the emissions increase of the pollutant from the facility or modification would 

cause, in any area, air quality impacts less than the de minimis levels presented in Table 3-2 

(adopted by Florida in Rule 62-212.400-3, F.A.C). 

3.2.5 SOURCE INFORMA nON/GOOD ENGINEERING PRACTICE STACK HEIGHT 

Source information must be provided to adequately describe the proposed Project. The 

general type of information required for this Project is presented in Section 2.0. 

The 1977 eM Amendments require that the degree of emission limitation required for 

control of any pollutant not be affected by a stack height that exceeds Good Engineering 

Practice (GEP) or any other dispersion technique. On July 8, 1985, EPA promulgated final 

stack height regulations (EPA, 19850). The Florida DEP (Rule 62-210.550, FAC) has 

adopted identical regulations. GEP stack height is defined as the highest of: 

1. 65 meters (m); or 

2. A height established by applying the formula: 

Hg =H + I.5L 

where: Hg ::: GEP stack height, 

H::: Height of the structure or nearby structure, and 

L::: Lesser dimension (height or projected width) of nearby 

slructure(s); or 

3. A height demonstrated by a fluid model or field study. 

"Nearby" is defined as a distance up to five times the lesser of the height or width 

dimensions of a structure or terrain feature, but not greater than 0.8 kID. Although GEP 

stack height regulations require that the stack. height used in modeling for detennining 

compliance with AAQS and PSD increments not exceed the GEP stack height, the actual 

stack height may be greater. 

The stack. height regulations also allow increased CEP stack. height beyond that resulting 

from the above formula in cases where plume impaction occurs. Plume impaction is 

defined as concentrations measured or predicted to occur when the plume interacts with 
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eleva'ted terrain. Elevated terrain is defined as terrain that exceeds the height calculated by 

the GEP stack height formula. 

3.2.6 ADDITIONAL IMPACT ANALYSIS 

In addition to air quality impact analyses, federal and State of Florida PSD regulations 

require analyses of the impairment to visibility and the impacts on soils and vegetation that 

would occur as a result of the proposed souTC.e [40 CFR 52.21(0); Florida Rule 62-

212.4OO(5)(e), F.A.C.]. These analyses are to be conducted primarily for PSD Class I areas. 

Impacts as a result of general commercial, residential, indushial, and other growth 

associated with the source also must be addressed. These analyses are required for each 

pollutant emitted in significant amounts (Table 3-2). 

3.3 EMISSION STANDARDS 

3.3.1 NEW SOURCE PERFORMANCE STANDARDS 

The NSPS are a set of national emission standards that apply to specific categories of new 

sources. As stated in the CAA Amendments of 1977, these standards "shall reflect the degree 

of emission limitation and the percentage reduction achievable through application of the 

best technological system of continuous emission reduction the Administrator determines 

has been adequately demonstrated." 

The proposed Project will be subject to one or more NSPS. 

3.3.1.1 Combustion Turbine 

The CTs are subject to emission limitations -covered under Subpart ee, which limits NO" 

and SOl emissions from all stationary Cfs . with a heat input at peak load equal to 

10.7 gigajoules per hour (10 mmBtu,Ihr), based on the lower heating value of the fuel fired. 

NO" emissions are limited to 75 ppmvd corrected to 15 percent oxygen and heat rate while 

sulfur dioxide emissions are limited to using a fuel with a sulfur content of 0.8 percent. In 

addition to emission limitations, these are requirements for notification, record. keeping. 

reporting, perfonnance testing and mOnitoring. These are summarized below: 
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40 CFR 60.7 Notification and Record Keeping 

(a)(1) Notification of the date of construction - within 30 days after such date. 

(a)(2) Notification of the date of initial start-up - no more than 60 days or less than 

30 days prior to date. 

(a)(3) Notification of actual date of initial start-up - within 15 days after such date. 

(a)(5) Notification of date which demonstrates CEM - not less than 30 days prior to 

date. 

(b) Maintain records of the start-up, shutdown, and malfunction quarterly. 

(c) Excess emissions reports - by the 30th day following 

end of quarter (required even if no excess emissions 

occur). 

(d) Maintain file of all measurements for two years. 

40 em 60.8 Performance Tests 

(a) Must be performed within 60 days after achieving maximum production 

rate but no later than 180 days after initial start-up. 

(d) Notification of Performance tests at least 30 days prior to them occurring. 

40 CPR Subport GG 

60334 MonitOring of Operations 

(b) Monitor sulfur and nitrogen content of fuel 

Gas - (2): daily mOnitoring required 

3.3.1.2 Duct Burner 

The applicable NSPS is 40 CPR Part 60, Subpart Da, Standards of Performance for Elecbic 

Utility Steam Generating Units for Which Construction is Commenced After September 18, 

1978. 1his subpart applies to electric utility combined cycle combustion turbines that are 

capable of combusting more than 250 mmBtuIhr heat input of fossil fuel in the steam 
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generator. Only emissions resulting from combustion of fuels in the steam generating unit • 

are subject to this regulation. 

The applicable NO, and PM NSPS limits are 1.6 IbIMW (gross) and 0.03 IbImmBtu, 

respectively, for the duct burners being considered for the Project. The proposed NO. and 

PM emission limits of 0.10 Ib/MW and 0.008 Ib/mmBtu, respectively, for the Project will be 

much lower than the NSPS. 

3.3.2 FLORIDA RULES 

The Florida DEP regulations for new stationary sources are contained in the F.A.C. The 

Florida DEP has adopted the EPA NSPS by reference in Rule 62-204.800(7); subsection (b)39 

for Stationary Gas Turbines and subsection (b)3 for Industrial-Commercial-Institutional 

Steam Generating Units. Therefore, the Project is required to meet the same emissions, 

performance tcstings, monitoring, reporting, and record keeping as those described in 

Section 3.4.1. OEP has authority for implementing NSPS requirements in Florida. 

3.3.3 FLORIDA AIR PERMITI1NG REQUIREMENTS 

The Florida DEP regulations require any new source to obtain an air permit prior to 

construction. Major new sources must meet the appropriate PSD and nonattainment 

requirements as discussed previously. ReqUired permits and approvals for air pollution 

sources include NSR for nonattainment areas, PSD, NSPS, National Emission Standards for 

Hazardous Air Pollutants (NESHAP), Permit to Construct, and Permit to Operate. The 

requirements for construction permits and approvals are contained in Rules 62-4.030, 

62-4.050, 62-4.052, 62-4.210, ;"'d 62-210.300(1), F.A.C. Specific emission standards are set 

forth in Chapter 62-296, F.A.C. 

3.4 PSD APPLICABILITY TO THE PROJECT 

3.4.1 AREA CLASSIFICATION 

The Osprey Energy Center will be located in Polk County, which has been designated by 

EPA and Florida DEP as an attainment area for all criteria pollutants. Polk County and 

surrounding counties are designated as PSD Oass IT areas for SOz, PM, and NOl • The 
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nearest Oass I area to the Site is the Chassahowitzka National Wilderness Area (NWA) 

located about 102 km from the Site. Other PSD Gass I areas are located more than 200 Ian 

from the site. 

3.4.2 PSD REVIEW 

3.4.2..1 Pollutant Applicability 

The proposed Project is one of the named major sources (fossil fuel-fired steam electric plant 

with heat input of more than 250 million Blus per hour); therefore, the major source threshold is 

100 1PY. The Project is considered to be a "major facility" because the annual emissions of 

several regulated. pollutants from the two ers and duct burners are estimated to exceed 

100 1PY. Therefore, PSD review is required for any pollutant for which the emissions are 

considered major or exceed the PSD signi6cant emission rates. As shown in Table 3-3, 

potential emissions from the Project will be major for PM, PM10< NO. and CO, and greater 

than the Significant emission rate levels for 5021 voe and sulfuric add mist. 

The nearest Class I area to the Site is the Chassahowitzka NWA, located about 102 km from 

the Site. As a result, a PSD Oass I analysis was perfonned to determine if the Project's 

impacts would be less than the PSD Oass I Significant impact levels. 

3.4.2.2 Emission Standards 

The applicable NSPS for the crs is 40 CFR Part 60, Subpart GG. The proposed emissions for 

the turbines will be well below the specified limits (see Section 4.0). 

The applicable NSPS for the duct bumer.; is 40 CFR Part 60, Subpart 0.. The proposed 

emissions for the duct burners will be well below the specified limits (see Section 4.0). 

3.4.2.3 Ambient Monitoring 

Based on the estimated pollutant emissions from the proposed Project (see Table 3-3), 

pre<onstruction ambient monitoring analyses for S02, PM10< NOz.. CO, and sulfuric acid 

mist are required to be submitted as part of the application. However, if the net increase in 

impact of these pollutants is less than the applicable de minimis monitoring concentration 
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(100 TPY in the case of voq, then an exemption hom submittal of pre-construction 

ambient monitoring data may be obtained [40 CFR S221(i)(8»). In addition, if EPA has not 

estabUshed an acceptable ambient monitoring method for the pollutant, mOnitoring is not 

required. 

Pre-construction monitoring data should not be required to be submitted for this Project 

because, as shown in Table 3-4, the proposed Project's impacts are predicted to be below the 

applicable de minimis monitoring concentration (see Table 3-2) levels for all pollutants. For 

ozone, the Project's voe emissions are less than the monitoring emission level of 100 TPY, 

For sulfuric add mist, although the Project's emissions are greater than the significant 

emission rate, EPA has established no acceptable mOnitoring method. for this pollutant. 

Therefore, an exemption from the preconstruction mOnitoring requirement for sulfuric add 

is requested in accordance with the PSD regulations. 

3.4.2.4 CEP Stack Height Impact Analysis 

The GEP stack height regulations allow any stack to be at least 65 m (213 feet (ft)l high. The 

proposed HRSG stacks will be 135 ft while the cooling tower stacks will be 55 it These stack 

heights do not exceed the applicable GEP stack heights. However, as discussed in 

Section 6.0, Air Quality Modeling Approach, since the stack heights are less than GEP, 

building downwash effects must be considered in the modeling analysis. As a result, the 

potential for downwash of emissions from the Cfs, duct burners, and cooling tower caused 

by nearby structures is iricluded in the modeling analysis. 

3.4.2.5 Emergency Generator and Emergency Diesel Fire Water Pump 

The natural gas-fired generator and fire water piunp are defined as "emergency" generators 

or units in Chapter 62-210.200, F.A.C. Each of these units will be operated for up to 2 hours 

per week for readiness testing and maintenance and up to 500 hours per year if required 

during emergencies when the primary power source for that Facility has been rendered 

inoperable. They are exempt from permitting in Chapter 6Z.210.3OO(3)(a) since: 

• They are not subject to the Federal Acid Rain Program, and 
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• Total fuel consumption from all of these units will be limited to 4.4 million standard 

cubic feet per year (generator) and 32,000 gallons per year of diesel fuel (water 

pump), or an equivalent prorated amount. 

3.4.3 NONAITAINMENT REVIEW 

The Site "is located in Polk County, which is classified as an attainment area for all criteria 

pollutants. Therefore, nonattainment requirements are not applicable. 

3.4.4 OrnER CLEAN AIR ACT REQUIREMENTS 

The 1990 CAA Amendments established a program to reduce potential precursors of acidic 

deposition. The Add Rain Program was delineated. in Title IV of the CM Amendments and 

required EPA to develop the program. EPA's final regulations were promulgated on January 

11, 1993, and included permit provisions (40 CFR Part 72), an allowance system (part 73), 

continuous emission monitoring (Part 75), excess emission procedures (Part 71), and appeal 

procedures (part 78). Florida DEP has implemented rules that are consistent with the 

federal permit regulations applicable to facilities affected by the requirements of Title IV of 

the CAA Amendments (Rule 62-214, F.A.C). 

EPA's Add Rain Program applies to all existing and new utility units except those serving a 

generator less than 25 MW, existing simple cycle ers, and certain non~utility facilities. Units 

which fall un~er the program are referred to as affected units. The EPA regulations are 

applicable to the proposed Project for the purposes for obtaining a permit and allowances, 

as well as emission monitoring. New units are required to obtain permits under the 

program by submitting a complete application 24 months before the later of January 1, 2(0), 

or the date on which the unit begins serving an electric generator greater than 25 MW. An 

Add Rain Permit application will be submitted under separate cover from this Air 

Construction/PSD application. 

The Acid Rain (liUe IV) permit will provide SO:1 and NO. emission limitations and the 

requirement to hold S02 emission allowances. EmiSSion limitations established in the Acid 

• Rain Program are presumed to be less stringent than BAer for new units. An allowance is a 
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market·based financial instrument that is equivalent to 1 ton of 503 emissions. Allowances 

can be sold, purchased, or traded.. For the proposed Project, 501 allowances will be 

obtained from the market. There is currently no NO. allowance trading program in place 

(but there may be in the future). 

Continuous emission monitoring (CEM) for SOl and NO. is required for gas-fired and oil­

fired affected units. 502 emissions for natural gas may be detennined using procedures 

established in Appendix D, 40 CPR Part 75. CO2 emissions must also be determined either 

through a CEM (e.g., as a diluent for NO. monitoring) or calculation. Alternate procedures, 

test methods, and quality assurance/quality control (QNQC) procedures for CEM are 

specified (Part 75 Appendices A through I). The CEM requirements including QNQC 

procedures are, in general, more shingent than those specified in the NSPS for Subpart GG. 

New units are required to meet the requiremen ts by the later of January 1, 1995, or not later 

than 90 d ays after the unit commences commercial operation. The Project will be required 

to either install CEMs for NO" or establish predictive emission monitors (PEMs) to meet the 

Part 75 requirements. 

The 1990 eM Amendments also established a federally mandated air operating permitting 

program. The program requires the states to adopt regulations consistent with the eM and 

the implementing regulations promulgated by EPA in 40 CFR 70. The program applies to 

'TItle V or Part 7C1' sowces that include major stationary sowces of air pollutants. The State 

of Florida has adopted the requirements of 40 CFR 70 in Chapter 62--213, FAC., which 

specify that all affected sources, such as those proposed for this Project, have a ntle V 

permit to operate. The Project must file for a ntle V permit no later than 90 days before the 

expiration of the air constructioIV'PSD permit, but no later than 180 days after commencing 

operation. 

The US Environmental Protection Agency has, and is currently developing, emissions 

standards for hazardous air pollutants (HAPs) for various industrial categories. These new 

National Emission Standards for Hazardous Air Pollutants (NESHAPs) are based on the use 

of Maximum Achievable Control Technology (MACT). The adopted standards are 
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contained in 40 CPR Part 63. New sources that emit more than 10 tons/year of a single HAP 

or 25 tom/year of total HAPs are required to apply MACf for the promulgated industrial 

category or to obtain a case.by-case MAO determined from the applicable regulatory 

authority after submittin·g a MACf analysis. For the Project, emissions of HAPs will be less 

than 10 tons/year of a single HAP and 25 tons/year of all HAPs. There are no current or 

planned MACT standards for combined cycle power plants. 

The 1990 CAA Amendments required both the EPA and the Occupational Safety and Health 

Administration (OSHA) to issue regulations which would help prevent accidental releases of 

hazardous chemicals. EPA was required to address the consequences of accidental releases 

beyond a facility's property while OSHA was required to address the consequences on the 

facility's property. The EPA met their obligation with the promulgation of 40 CPR 68, 

Accidental Release Prevention Requirements: Risk ManJlgement Programs Under the Cleon Air Ad 

&dian 112(r)(7) in June 1996. The rule applies to all stationary sources that have a regulated 

substance present in a process in more than the listed threshold quantity. H the threshold 

quantity for a regulated substance is exceeded, then the facility would need to develop a risk 

management plan. Aqueous ammonia is a regulated substance if its concentration is 20 

percent or more in a mixture. Since the aqueous ammonia proposed for the SCR system for 

this Project will be in a mixture that contains less than 20 percent ammonia, th~ Project does 

not need to develop a risk management plan as specified in the rule. However, the Project 

is subject to the general duty clause under Section 112(r)(l) of the eM. The general duty 

clause directs owners and operators of stationary sources to identify hazards that may result 

from accidental releases, to design and maintain a safe facility, and to minimize the 

consequences of releases when they occur. The general duty clause applies to all stationary 

sources that have any "'extremely hazardous substance'" that are not limited to the list of 

regulated substances under Section 112(r) or under OSHA's regu)ations. 
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Table 3-1. National and State AAQ§:, Allowable PSO Increments, and Significant Ime:!!;ct Levels 
PSD Increments 

M9:S~m'l I!!g/m~ 
National Standard Significant Impact Levels 

Pollutant Averaging Time Priuwy' Secondary Rorida' Oass !' Class II' "glm~· 

Sulfur Dioxk1e Annual Arithmetic Mean 80 NA 60 2 '" 1 
24--Hour Maximum 365 NA 260 5 91 5 
3-Hour Maximum NA 1,300 1,300 25 512 25 

Particulate Matter' Annual Arithmetic Mean 50 50 50 4 17 1 
(PM,. 24-Hour Maximum 150 150 150 8 30 5 

Total Swpended 24-Hour Maximum NA NA 150' NA NA NA 
Particulate 

Nitrogen Dioxide Annual Arithmetic Mean 100 100 100 2.5 25 1 

Carbon Monoxide S.Hour Maximum 10.000 10.000 10.000 NA NA 500 
I-Hour Maximum "'.000 "'.000 "'.000 NA NA 2,IlOO 

Ozone< S.Hour Maximum.! 157 157 157 NA NA NA 

Le.d Calendar Quarter 15 15 15 NA NA NA 
Arithmetic Mean 

Note: Particulate matter (PMu,) .. particulate matter with aerodynamic diameter less than or equal to 10 micrometers. 
NA - Not applicable, Le .. no standard exists. 

Short-term maximum concentrations are not to be e:xceede? more than once per year, except for PM10 Mq5 which is based on 6'" highest over five years. 
• Maximum concentrations are not to be exceeded. 

On July 18, 1997, EPA promulgated revised AAQS for particulate matter and ozone. For particulate matter, PM2,5 standards were introduced with a 24-hour standard of 65 rJml 
(3-year average of 98th percentile) and an arulUal standard of 15 rJml (loyear average at community monitors). The coum have stayed these standards 

d 0.08 ppm; achieved when lorear average of 99th percentile 15 0.08 ppm or less. The courts have stayed this standard. The I-hour standard of 0,12 ppm Is still applicable, Rorida 
DEP has not yet adopted the revised standards. 

Sources: &dew Register. VoL 43, No. 118, June 19, 1978. 
40 CFRSO; 4OCFR.52.Z1. Florida Chapter 62.204, PAC. 
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Table 3-2. PSD Significant Emission Rates and De Minimis Monitoring Concentrations 

Significant De Minimis 
Pollutant Regulated Under Emission Rate Monitoring Concentration' 

(fPY) Ci<g/m~ 

Sulfur Dioxide NAAQS,NSPS 40 13,24-hour 
Particulate Matter (PM(fSP)] NSPS 25 10, 24·hour 
Particulate Matter (PMiG) NAAQS 15 lO,24-hour 
Nitrogen Dioxide NAAQS,NSPS 40 14, annual 
Carbon Monoxide NAAQS,NSPS 100 575,8-hour 
Volatile Organic 
Compounds (Ozone) NAAQS,NSPS 40 lOOTPY' 
Lead NAAQS 0.6 O.1,3-month 
Sulfuric Acid Mist NSPS 7 NM 
Total Fluorides NSPS 3 0.25, 24-hour 
:rotal Reduced Sulfur NSPS 10 10, )·hour 
Reduced SutiUt Compounds NSPS 10 10,1-hour 
Hydrogen Sulfide NSPS 10 0.2, l-hour 
Mercury' NESHAP 0.1 0.25, 24-hour 
MWC Organics NSPS 3.5xlO" NM 
MWCMetals NSPS 15 NM 
MWC Add Gases NSPS 40 NM 
MSW Landfill Gases NSPS 50 NM 

Note: Ambient monitoring requltements for any pollutant may be exempted if the impact of the inttease in 
emissions Is below de minimis monitoring conctntrations. 

NMQS.:: 
NM= 

NSPS­
NESHAP­

rW-
MWC= 
MSW-

National Ambient Air Quality Standards. 
No ambient measuremerot method established; therefore. no de minimis concentration has 
been established. 
New Souroe Perfonnance Standards. 
Natkmal EmissIon Standanb for Hazardous Air Pollutants. 
mkrog:ralns per aabk: meter. 
Munldpal waste combustor 
Municipal &OIid. waste 

• Short·term concentrations are not 10 be exceeded. 
" No k minimis concentration; an increase in VOC emissions of 100 TPY or more will require monitoring analysis for 

ozone. . 
~ Any emission rate of these poUutants. 

SoI.m:es: 40 CPR 52.21. 
Chapter 62-204. PAC. 
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Table 3-3. Net Increase in Emissions Due to the Proposed Osprey Energy Cenler Compared to the PSD 
Significant Emission Rates . 

Emissions (TPY) 

Pollutant Potential Emissions from 

Sulfur Dioxide 
Particulate Matter [PM(fSP») 
Particulate MaUer (PM1O) 

Nitrogen Dioxide 
Carbon Monoxide 
Volatile Organic Compounds 
Lead 
Sulfuric Add Mist 
Total Fluorides 
Total Reduced Sulfur 
Redu~ Sulfur Compounds 
Hydrogen Sulfide 
Me~ 
MWC O<ganics (as 2,3,7.8-TCDO) 
MWC Metals (as Be, Cd) 
MWC Add Gases (as HO) 
MSW Landfill Gases (NMog 

Note: NRG:::: Negligible. 
MWC"" municipal waste combustor 
MSW Ie municipal solid waste 

Proposed Project" 
95 
198 
193 
2S8 
788 
68 

NEG 
15 

NEG 
NEG 
NEG 
NEG 

0.000014 
NEG 
NEG 
NEG 
NEG 

Significant 
Emission Rate 

40 
2S 
15 
40 
100 
40 
0.0 
7 
3 
10 
10 
10 
0.1 

3.5 x 10-6 
15 
40 
50 

TCDD= tetra- through octa<hlorinated dibenz.o.p-dioxins and dibenzofuraru 
Be= beryllium 
Cd= cadmium 
HO= hydrogen chloride 
NMOC= non-methane organic compounds 

PSDReview 
R~uired7 

y", 
Yes 
y", 
Yes 
y", 
y", 
No 
y", 
No 
No 
No 
No 
No 
No 
No 
No 
No 

Based on Project operating in combined cycle mode with two crs at baseload conditions firing natural gas for 
5,880 hours at 59"F ambient temperature and power augmentation with duct firing at a maximum heat input rate 
of250 mmBtu/lu' (or2,880 hours at 9S*F ambient temperature. Includes emissions from cooling tower, emergency 
generator and fire pump. For CO emissions, the two Os are assumed to operate at 60 percent load for 1,500 
hours displacing those hours at baseload operations. 
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Table 3-4. Predicted Net Increase in Impacts Due To the Proposed Osprey Energy Center Facility 
Compared to PSD De Minimis Monitoring Concentrations . 

Concentration (eg /m' PSO 
Predicted Net increase De Minimis Monitoring 

PoUutant in Impacts' MOnitoring Required? 
Concentration 

Sulfur Dioxide 1.35 13, 24-hour No 

Particulate Matter [PM (fSP» 45 10, 24-hour No 

Particulate Matter (PM1J 4.5 10, 24-hour No 

Nitrogen Dioxide 0.14 14, annual No 

Carbon"Monoxide 79 575,8-hour No 

Vola61e Organic Compound rvoq· ?OTPY IOOTPY No 

• See Section 6.0 for air dispersion modeling results. Predicted impacts for other pollutants are not required 
because PSD review is not required for those pollutants. 
b For vae, the de minimis monitoring requirement is based on maximum annual emissions in tons per year 
(IPY). For sulfuric acid mist, EPA has not established a PSD de minimis monitoring requirement. 
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4.0 CONTROL TECHNOLOGY REVIEW 

4.1 APPLICABILITY 

The PSD regulations require new major stationary sources to undergo a control technology 

review for each pollutant that may potentially be emitted above significant amounts. The 

control technology review requirements of the PSD regulations are applicable to emissions of 

SO., NO", CO, vae, and PM/PMIO (see Section 3.0). The maximum potential annual emissions 

of these pollutants from the proposed Project for the combined cycle operation are summarized 

belo)'! (see Table 2-7), 

·Pollutant Annual Emissions (TPY) 

NO. :1.58 

CO m 
voc 70 

PMIPM10 199/194 

SO, 95 

H,sO, 15 

Maximum opention emis:!lions include gas turbine emisslons for 7;JXJ hours (Mtund gall) II S9'F ambient annual 

Iverage dnign conditions (baseload) with power augmentation for 1.560 hours It 95"F, and natural gall duct 

&ring at an lMua}avenge rate of Z50 mmBtuJhr and 2,880 hours per year. Emissions ca.Ia1IaWd with SCR.)ow 

NO. burners for the duct bumeB. See Table 2-5. 

This section presents the applicable NSPS and the proposed BACT for these poUu tants. The 

approach to the BACT analysis is based on the regulatory definitions of BACT, as well as EPA's 

current policy guidelines requiring a top-down approach . . A BACf determination requires an 

analysis of the economic, environmental, and energy impacts of the proposed and alternative 

control technologies (see 40 CFR 52.21(b)(12)(. The analysis must be specific to the Project (i.e .. 

case-by-case) as defined in Rule 62-210.200 F.A.C. 
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4.2 NEW SOURCE PERFORMANCE STANDARDS 

The applicable NSPS for Cfs are codified in 40 CPR 60, Subpart GG and summarized in 

Attachment B. The applicable NSPS emission limit for NO. is 75 parts per million by volume 

dry (ppmvd) corrected for heat rate and IS-percent oxygen. For the Cfs being considered for 

the Project, the NSPS emission limit fo r NO. with the NSPS heat rate correction is about 

111 parts per million (ppm corrected to 15-perj:ent oxygen at ISO conditions). The proposed 

NO. emission limit for the Project will be morel than 20 times lower than the NSPS. The NSPS 

also contains emission limits for SOl emissions, Which are more than 4 orders of magnitude than 

the SOl emissions resulting from pipeline natu~ gas. 

The applicable NSPS for the duct burner' are codified in 40 CRF 60, Subpart Da and is also , 
summarized in Attachment B. The applicable ~Ox emission limit is 1.6 Ih/MW. The combined 

cr and duct burner emissions rate with SCR of 4 ppmvd corrected to 15-percent 0 1 is 

equivalent about 0.1 lb/MW or over 10 times If?wer than the applicable NSPS. The applicable 

Subpart Da NSPS for 501 or PM when !firing gaseous fuels are 0.03 Ib/mmBtu and 

O.81b/mmBtu, respectively. The emission rate for the Project will be less than O.011b/mmBtu for , 
both PM and SO,. 

4.3 BEST AVAILABLE CONTROL TECHNOLOGY 

4.3.1 OVERVIEW OF PROPOSED BACT : 
! 

In recent permitting actions, FDEP has determifled BACT for heavy-duty indushial combustion 

turbines in combined cycle configurations. Th~ most recent permit issued by FOEP was for the 

Kissimmee Utility Authority (KUA) Cane Is1an4 Project. This decision included BACT emission 

limits based on the use of advanced DIN combustors and SCR for limiting NO. emissions and 
I 

the use of clean fuels (natural gas) for control of other emissions, including SOl' The proposed 

BACT for the Project is consistent with the KUA; permit. 
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The proposed Project will fire natural gas exclusively in the gas turbines and in the duct 

bumers. The Project will utilize the Siemens-Westinghouse 501FD gas turbines that incorporate 

state-of-the-art dry DLN combustion technology. The duct burners will utilize combustion 

controls that include low NO" burners. SCR will be installed in the HRSG for NO" control. The 

proposed BACf emission levels are summarized below and in Table 4-1: 

• Combustion controls and SCR will achieve NO" levels of no greater than 4.0 ppmvd 

corrected to IS-percent Oz. 

• CO emissions will be limited to; 10 ppmvd {corrected to IS-percent o.J at loads from 

100 to 70 percent; 25 ppmvd (corrected to IS-percent OJ operating during power 

augmentation; 16 ppmvd (corrected to IS-percent 02) with duct firing; 30 ppmvd 

(corrected to lS--percent OZ) with duct firing during power augmentation mode 

(250 mmBtu/hr at 95°F ambient conditions); and 50 ppmvd (corrected to 15-percent 01) 

at loads from 70- to 6O-percent load. 

• VOC emissions will be limited to: 2.3 ppmvd (corrected to 15 percent 01) at loads from 

100 to 75 percent; 4.6 ppmvd (corrected to 15-percent OJ operating during power 

augmentation and/or duct firing; and 4.2 ppmvd (corrected to IS-percent 01) at loads 

from 75 to 60 percent. 

• PM emissions will be limited to 23.81b/hr during all operating conditions. 

• S02 and sulfuric add mist emissions will be limited by the exclusive use of pipeline 

natural gas. 

4.3.2 NITROGEN OXIDES 

43.2.1 Introduction 

The BACT analysis was performed based on those available and feasible control technologies 

that can provide the maximum degree of emission reduction for emissions of NO~. An 

evaluation of the available and feasible control technologies determined that DLN combustion 

along with selective catalytic reduction (SCR) could provide the maximum degree of emission 
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reduction. Other available technologies such as SCONO" no 1 NO"Out, Thermal DeNO", NSCR 

and XONON'"" Combustion System were evaluated and determined to be technically infeasible 

or not commercially demonstrated for the Project. 

A review of the latest control technology detenninations, summarized in Appendix B, Table B-2 

indicates that the lowest NO" emission limit established in Florida and EPA Region IV for a cr 
unit equipped with a OLN combustors and SCR is 3.5 ppmvd. This is for a natural gas-fired 

combined cycle (cq unit, based on the use of DLN combustors operating with a cr that can 

achieve 9 ppmvd in combination with a selective catalytic-reduction (SCR) system achieving 

about 61-percent NO" removal. Recently, Southern Company's Plant Barry received a NO" 

emission limit of 0.013 Ib/mmBtu (equivalent to 3.5 ppmvd at IS-percent OJ from the State of 

Alabama using DLN combustion in the gas turbines and low-NOx duct burners firing natural 

gas combined with SCR In addition, in early 19991 the Alabama Power's Theodore Co-Gen 

facility proposed a NO" emission limit of O.013lb/mmBtu (3.5 ppmvd at 15-percent OJ with CC 

operation including 115 mmBtu/hr duct firing with natural gas. 

The most recent project approval in 1999, the Tenaska Alabama Project, was approved with an 

emission limit of 0.0145 IblmmBtu (equivalent to 4 ppmvd at IS-percent OJ. nus project had 

higher initial NOx emissions from the cr (15 ppmvd at IS-percent OJ and up to 500 mmBtu/hr 

duct firing. 

Table 4-2 presents a comparison of the KUA project and the Osprey Energy Center. As shown 

in the table, the amount of NO" control proposed for the Osprey Project is a third higher than 

the emission rate detennined to be BAcr for the KUA project. Moreover, the total potential 

NO" emission for each (DEC) combined cycle unit is lower than that for KUA. 
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Available technologies for controlling NO~ emissions from combustion turbines include 

combustion process modifications and post·combustlon exhaust gas treatment systems. The 

BACf analysis for the Project was perfonned for the following alternatives: 

1. DLN combustors and selective catalytic reduction (SCR) at a combined 

(combustion turbine and duct burner) base10ad emission rate of 4 ppmvd ~rrected 

to 15-percent O 2 when firing natural gas. The duct burners will utilize low NO~ 

combustion prior to the SCR unit. 

2. SCONO. no , using a post combustion catalytic absorption to reduce emissions of 

NO. and XONON'D4i using catalytic combustion to reduce emission of NO". 

3. Selective non-catalytic reduction (SNCR) which uses ammonia to reduce NO. but 

typically operates at a higher temperature than SCR. 

4. DLN Combustors at an emission rate of 2S ppmvd corrected to 15-percent O2 and 

duct burners at an emission rate of O.llb/mmBtu. 

• 

Appendix B presents a discussion of NO~ control technologies and their feasibility for the • 

Project. 

OLN combustor technology has recently been offered and installed by manufacturers to reduce 

NOx emissions by inhibiting Ulermal NOx formation through premixing fuel and air prior to 

combustion and providing staged combustion to reduce flame temperatures. NO~ emissions 

ranging from 25 ppmvd (corrected to 1S-percent Oi) down to 9 ppmvd been offered by 

manufacturers for "F' Oass combustion turbines. 

SCR is a post-combustion process where NOx in the gas stream is reacted with ammonia in the 

presence of a catalyst to fonn nitrogen and water. The reaction occurs typically between 600"F 

and 75{1'F, which can be accommodated in combined cycle units where such temperatures 

occur in the HRSG. 
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Ammonium salts (ammonium sulfate and ammonium bisulfate) are formed by the reaction of 

sulfur oxides in the gas stream and ammonia. This· is typically a concern with SCR applications 

applied to projects firing distillate oil and not unit exclusively fired with natural gas, where 

sulfur content is less than 0.01 percent. Ammonia injected in the SCR system that does not react 

with NO~ is emitted directly and referred to as ammonia slip. In general, SCR manufacturers 

guarantee ammonia slip to be no more than 9 ppmvd (corrected to I5-percent 02). 

As discussed in Section 2.1, the proposed ers will be fired exclusively with natural gas for 

approximately 8,760 hours per year at base load conditions. In addition, f!1e CIs will be 

operated in power augmentation mode for 1,560 hours. Duct firing will exclusively utilize 

natural gas for an equivalent of 2,880 hours at 250 mmBtu/hr. Table 4-3 presents a summary of 

NOx emissions with DIN combustors at base load and power augmentation, assuming 

lOO-percent operating capacity at an ambient temperature of 59"F and 95°F, respectively. The 

NOx removed when firing natural gas is based on hours of operation at full load. 

Technical Feasibility - All of the combustion process control technologies presented above and 

in Appendix B, would be potentially feasible for the Osprey Project. Of the post-combustion 

stack gas treatment technologies, SNCR is not feasible because the temperature required for this 

technology (between ll,(X) and 2,000"F) exceeds that fOWld in combustion turbine exhaust gas 

streams (approximately 1,00Il"F). The SCONO, ~ control technology and XONON"" catalytic 

combustion are not CC?nsidered to be technically feasible because they have not been 

commercially or technically demonstrated on "F" Oass Cfs (see Appendix B). 

The BACf analysis for NOx for the Osprey Project evaluated the use of OLN combustors in the 

gas turbines and low NOx combustors in the duct burner and SCR. The SCR system evaluated 

will achieve NOx concentrations of 4.0 ppmvd corrected to IS-percent oxygen when firing 
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natural gas in the gas turbine and duct burners. This represents a control efficiency of about 84 

percent, which is at the upper range of removal efficiencies established as ~mission limits for 

BAcr with SCR. In contrast, the latest project approved in Florida with SCR at 3.5 ppmvd 

(corrected to lS-percent 0,) had a NO. removal of about 61 percent (see Table 4-2). Information 

regarding energy, environmental, and economic impacts and proposed BAa limits for NO. are 

provided in the following sections. 

Energy and Environmental Impacts - The installation of SCR technology will cause an increase 

in back pressure on the Cfs due to the pressure drop (1-2 inches) across the catalyst bed. The 

back pressure would also increase with the installation of additional catalyst volume. Higher 

NO. removal would require additional catalyst volume resulting in greater energy penalty. The 

energy penalty would range from 0.3 to 0.5 percent for SCR installed on the Project. Additional 

energy (i.e., less than 0.04 percent of turbine o utput) would be needed for the pumping of 

aqueous NH] from storage to the injection nozzles and generation of steam for NH3 

• 

vaporization. The energy penalty due to gas turbine back pressure is projected to be 4,756,680 • 

kWh per year for each cr while reducing NO .. emission levels to 4.0 ppmvd corrected to 1s.-

percent oxygen . The total SCR energy penalty is estimated to be 5,457,480 kWh per year for 

each gas turbine, which is equivalent to an energy loss of 52,856 mmBtu/yr (see Table 4-2). This 

is equivalent to the use of about 53 million ft' of natural gas per year based on a gas heating 

value of l ,OClO Btu per ftl. Under the same assumptions (8,760 hours .of operation and 100-

percent load at a compressor in1et temperature of 59"F), each turbine will generate about 2.4 

million kW-hours, which is sufficent to supply the average electric energy needs of about 

200,000 residential customers. 

The application of SCR technology would result in the foUowing environmental impacts: 

• NH3 emissions due to ammonia slip; NH3 emissions are estimated to a maximum of 

112 TPY (at base l~d and 59"F ambient temperature) for a typical SCR design and 
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ammonia slippage rate of 9 ppmvd (corrected to IS-percent 0:) for each combustion 

turbine. Ammonia slip is much lower during the early stages of catalyst usage and 

increases with age. Increasing NOx removal efficiency, such as reducing exhaust NOx 

emissions by more than 90 percent, can also potentially increase ammonia slip. 

• Particulate emissions will increase due to the reaction of NH) with SO) present in the 

exhaust gases that fonn ammonium bisulfate and ammonium sulfate. As a result, total 

particulate matter emissions will increase by 4 to 61b/hr (see Appendix A). 

• The storage and handling of NH3 has the potential for leaks. Aqueous ammonia 

proposed for the Project is less hazardous than anhydrous ammonia. 

Economic Impacts - An assessment of economic impacts was performed by assuming a baseline 

case . of advanced DLN combustor technology with the addition of SCR controls. DLN 

technology provided by Siemens-Westinghouse is expected to achieve a NO~ exhaust 

concentration of 25 ppmvd at 1S-percent 0 1 for the gas turbine and O.llb/mmBtu for the natural 

gas fired duct burner. SCR technology is expected to achieve combined NOx concentrations of 

4.0 ppmvd at IS-percent 0 1 under all operating conditions. 

The cost impact analysis was conducted using the OAQPS factors. Emission reductions were 

calculated assuming base load operations (S,88O hours at baseload, and 2,880 hours with power 

augmentation and duct firing). Specific capital and annual operating costs for the SCR control 

system are summarized in Tables B-3 and B-4 of Appendix B. 

Cost effectiveness for the application of SCR technology to achieve 4 ppmvd at IS-percent 0 1 

was determined to be $2,477 per ton of NO" removed. This included maximum duct firing at 

2SO mmBtuIhr at 2,880 hrIyr. This cost effectiveness accounts only for the reduction of NO" with 

SCR use and not the potential emissions from ammonia slip or other aiteria pollutants that 

could result. The net control cost, considering maximum emission of ammonia slip, additional 
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PM and secondary emissions (from energy losses), is estimated at about $3,000 per ton. The cost 

effectiveness is within the range considered by FOEP to be appropriate for BACf. 

Proposed BACI' and Rationale - The proposed BACT for the Project is DLN combustion with 

selective catalytic reduction (SCR) for the combustion turbines firing natural gas. This "top­

level" of control cannot be rejected as BACT based on economic, environmental, or energy 

inputs. The proposed BACT for the natural gas fired duct burners is low NO. combustion and 

SCR. The proposed NO. emissions level using the technologies described. above is 4.0 ppmvd 

(corrected to IS-percent 00 when firing natural gas under base load conditions for the 

combustion turbine and natural gas-fired duct burner. Although this emission level is slightly 

higher than several recent BACT detenninations in the southeastern United States, it reflects the 

highest proposed NO. removal efficiency in the region. The emission level proposed is 

equivalent to about 0.10 IbIMW which is over 10 times lower than the recently promulgated 

• 

EPA new source performance standards (NSPS) for steam electric units. This new NSPS has a • 

NOllimit for new sources of 1.61bIMW of gross energy output (September 16, 1998; 63FRl79). 

4.3.3 CARBON MONOXIDE 

Emissions of CO are dependent upon the combustion design, which is a result of the 

manufacturer's operating spedfications, including the air·to-fuel ratio, staging of combustion, 

and the amount of water used for the evaporative coolers. The Cfs proposed for the Project 

have designs to optimize combustion effidency and minimize CO as well as NO. emissions. 

For the Project, the following alternatives were evaluated as BACf for CO: 

1. Combustion controls (good combustion practices) representing a range of operation 

under all loads and operating scenarios. Maximum annual CO emissions (per unit) are 

359 TPY. To represent a maximum annual emissions condition, the following loads and 

operating hours were assumed: 
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• Gas turbines operating at l~percent load and 59"F compressor inlet temperature for 

4,380 hrsIyr (baseload). CO emissions at baseload conditions are 10 ppmvd corrected 

to IS-percent 01' 

• Gas turbines in power augmentation mode for 1,440 hours/year. CO emissions 

during power augmentation are 25 ppmvd (at IS-percent 00 

• Gas turbines and duct burners operating for 1,440 hours/year at tOO-percent load. 

Combined CO emissIons (gas turbine and duct firing) are estimated at 16 ppmvd (at 

IS-percent Oa). 

• Gas turbines operating at 6O-percent load for 1,500 hrsIyr. At 60- to 7~percent load 

with no duct firing in the gas turbine, CO emissions will be 50 ppmvd (at 

IS-percent OJ. 

2. Oxidation catalyst at 90 percent removal with an annual emission of 35 tonslyear. 

• SCONO.™ also provides CO removal; however, it was not evaluated because, as discussed in 

Appendix B, it is not commercially demonstrated on "F"-Class turbines. 

• 

4.3.3.1 Impact Analysis 

Economic - The estimated annualized cost of a CO oxidation catalyst is $710,OOO/unit, resulting 

in a cost effectiveness of about $2,200 per ton of CO removed. The cost effectiveness is based 

on a representative "'worst-<:aSeH operating scenario. In addition, the cost effectiveness assumes 

the maximum CO emission rates provided by the manufacturer; recent tests of "P" Class 

turbines have demonstrated. CO emission rates several times lower than that provided.. At an 

average emission rate of 10 ppmvd (corrected. to IS-percent OJ and lOO-percent load, the cost 

effectiveness would be over, $4..<XX) per ton of CO removed. 

Environmental - Experience with similar projects indicate that the air quality impacts of both 

oxidation catalyst control and combustion design control techniques would be well below the 
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significant impact levels for CO. Therefore, no significant environmental benefit would be 

realized by the installation of a CO catalyst. Indeed, there would be additional particulate and 

secondary emissions as a result of an oxidation catalyst. The particulate would result from the 

conversion of S02 to sulfates, and the secondary emissions would result from the heat rate 

reduction as described below. Moreover, the air quality impacts at the proposed cr emission 

rate are predicted to be much less than the PSD significant impact levels. The maximum 

predicted CO impacts are less than 0.1 percent of the applicable ambient air quality standards 

(see Section 6). There would also be no secondary benefits, such as reducing acidic deposition, 

associated with reductions of CO achieved using an oxidation catalyst. 

Energy - An energy penalty would result from the pressure drop across the catalyst bed. A 

pressure drop of about 1-2 inches of water would be expected. At a catalyst back pressure of 

about 1-2 inches, an energy penalty of about 3,171,CKX:l kWh/yr per unit would result at 

l00-percent load. This energy penalty is sufficent to supply the electrical needs of about 264 

residential customers for a year. To replace this lost energy, about 30.7 x 109 Btu/yr or about 

31 million ft'/yr of natural gas would be required. 

4.3.3.2 Proposed BACT and Rationale 

Emission limitations (see Table 4-1) consistent with good combustion practices are proposed as 

BACf. The energy, environmental and economic consequences of using catalytic oxidation on 

Cfs is unreasonable as BACf. The proposed BACf emission rates for CO will not exceed 

10 ppmvd (corrected 10 IS-perrenl 0,) al loads from 100 to 70 percen~ 16 ppmvd (corrected to 

1S-percent 0:0 for duct firing, 25 ppmvd during power augmentation, and 30 ppmvd while 

operating during power augmentation and duct firing. CO emission under low load operation 

(i.e., loads from 70 to 60 percent) will not exceed 50 ppmvd (corrected to 15-percent O~. 

Catalytic oxidation is considered unreasonable for the following reasons: 
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1. Catalytic oxidation will not produce measurable reductions in the air quality 

impacts; 

2. The economic impacts are significant (i.e., the capital cost is about $1.68 million per 

unit, with an annualized cost of $710,000 per year per unit); 

3. Recent projects in Florida have been authorized with BACT emission limits of 12 

ppmvd at base load on gas, and 30 ppmvd when duct firing; and 

4. The added back. pressure on the turbine will result in additional fuel consumption 

and lost energy. 

Moreover, recent tests on a Siemens-Westinghouse "I'" Class turbine with DLN found 

concentrations much less than 10 ppmvd. This actual experience suggests that CO 

conCentrations when operating will be lower than that evaluated; thus, the economic impact 

analysis is conservative. 

4.3.4 VOLATILE ORGANIC COMPOUNDS (VOC) 

vee will be emitted by the gas turbine and are a result of incomplete combustion. The 

proposed BACT for voe emissions will be the use of effident combustion technology and the 

use of clean fuels so that emissions will not exceed 2.3 ppmvd (corrected to I5-percent OJ at 

loads from 100 to 75 perrent, 4.2 ppmvd (corrected to IS-percent 0,) at loads from 75 to 60 

percent and 4.6 ppmvd(corrected to I5-percent OJ during power augmentation and duct 

firing. These emission levels are similar to the BAO emission levels established for other similar 

sources such as the KUA Cane Island Project which has a maximum VOC emission limit of 

4 ppm when firing natural gas and duct firing. Combustion controls and the use of clean fuels 

have been approved as BAO for Os. The environmental effect of further reducing emissions 

would not be significanl 
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4.3.5 SO, AND H,50, POLLUTANT EMISSIONS 

There are no technically feasible methods for controlling the emissions of these pollutants from 

the Calpine Osprey Project. Natural gas will be fired exclusively in the Cfs and duct burners 

and will contain no more than 2.0 gr SIlOO sci. Emissions of H~04 mist were estimated based on 

a conservative lO-percent conversion rate of SOl to H:zSO. mist. The proposed BACf for S02 

and H:$04 is based on the use of natural gas containing no more than 2.0 gr 5/100 set. 

4.3.6 PM" AND OTHER REGULATED POLLUTANT EMISSIONS 

The emission of particulates from the Cfs is a result of incomplete combustion and trace 

elements in the fuel. The design of the cr ensures that particulate emissions will be minimized 

by co~bustion controls and the use of clean fuels. A review of EPA's BAcr/LAER 

Oearinghouse Documents did not reveal any post-rombustion particulate control technologies 

being used on gas- or oil-fired Cfs. 

The grain loading associated with the maximum particulate emissions [about 23 pounds per 

hour (lb/hr) when firing natural gas with duct firing] is less than 0.01 grain per standard cubic 

foot (gr/scf), which is a typical design specification for a baghouse outlet There are no 

technically feasible methods for controlling the emissions:' of PM10 from Cfs. 

During cooling tower operations, PM emissions will also occur. The Calpine Osprey Project will 

include a 10 cell, induced draft counterflow cooling tower. The installation of drift eliminators is 

the only feasible technology for controlling PM emission from cooling toWel'S. Drift eliminators 

use inertial separation caused by airflow direction changes to remove water droplets from the 

airstream exhausting from the cooling tower. These water droplets generally contain the same 

concentration of dissolved solids and chemical impurities as the water circulating ~ugh the 

tower, and can be converted. to airborne emissions. 
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Drift eliminator configurations include cellular (or honeycomb), wave form, and herringbone 

(blade-type) designs. Drift eliminators may include various materials such as wood installed or 

formed into closely spaced slats, sheets, honeycomb assemblies, or tiles; ceramics, fiberglass, 

metal, and plastic. 

Particulate emissions from the Project's cooling tower will be controlled utilizing high efficiency 

drift eliminators achieving a drift loss rate of OJX)2 percent of the cooling tower recirculating 

water flow. 

For the regulated pollutants, none of the control technologies evaluated for other pollutants 

(i.e., SCR) would reduce such emissions; 'thus, natural gas represents BACf because of the 

inherently low contaminant contenl 
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Table 4-1. Proposed BACT Emission Limitations and Compliance Methods for Osprey Energy Project 

Pollutant Emission Units Lood 
.. to 

Particulate Matter 22.3 - lOOlI 
22.5 - "'''' 

Sulfur Dioxide 10.4 IMv 100% 
11.8 lMv 100% 

Nitrogen Oxides • ppm@ 15%~ ALL 

Coubon. Monoxide I. ppm@15%~ 100%-70% 

25 ppm @ 15%0:2 lOOll 

30 ppm@15%Ol 100" 

,. ppm @ 15%01 100" 

50 ppm @ 15%Ol 60%·70% 

Volatile Organic 2.3 ppm @ 15%01 100% -75% 

Compoun<l> 
• .2 ppm@15%~ 75% ·60% 

' .6 ppm @ lS"~ 100% 

• PA "" power augmentation,; DF ... ductfiring@250mmBtUlhr . 

.. No annual test required H CO emission limit achieved. 

Conditions- Compliance Method 
Propooed 

BOOood Initial and Annual VE 
PA&.DF Initial and Annual VE 

_lood Pipeline Natural Gas 
PA&DF Pipeline Natural Gas 

Baseload-PA&DF 3-hour Block Average 

Baseload Initial &.: Annual Compliance Test 

PA Initial Compliance Test 

PA&DF Initial Compliance Test 

DF Initial Compliance Test 

59"F Initial Compliance Test 

Baseload Initial Compliance Test\> 

59"F Initial Compliance Test" 

PA&DF initial Compliance Test" 

• 

• 
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Table 4-2. Comparison of the Kissimmee Utility Authority Cane Island Unit 3 Project and the 
Calpine Osprey Energy Center 

Turbine-Natural Gas Firing 
heat input 
NO, 

Duct Burner-Natural Gas Firing 
heat input 
NO, 

Units 

mmBtu/hr (LHV) 
ppm @ 15%Ol 

11>'h' 
IblmmBtu (LHV) 

mmBtulhr 
11>'h' 
Il¥mmBtu 

Total Combined Cycle-to SCR S~tem 
NO~ mmBtulhr (LHV) 

11>'h' 

Kissimmee Utility 
Authority-Cane Island 

1,600 

9 

65 
0.041 

44 (HHV) 

4.4 

0.1 (HHV) 

Calp 
Osprey Ene 

1,669 

25 
173 

0.104 

250 
27.8 

0.111 

• Il>'mrnBtu (LHV) 

1,640 

69 
0.042 

1,919 

201 
0.105 

• 

Total-from SCR System 
NO, 

Turbine-Distillate Oil Firing 
Heat Input 

NO, 

ItVM 
ppm @ 15%Ol 

NO. Removal 

mmBtu/hr 
ppm @ 15%02 

ItVM 
hourslyear 

Combined Cycle Unit Emissions rorwyear 

26.0 

35 

625% 

1,910 
15 

108.00 
720.00 

143 

31.4 

4 

84.4% 

NA 
NA 

NA 
o 

125 
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Table 4-3. NO" Emission Estimates (TPY) of BACT Alternative Technologies (per unit) 

Alternative BACT Control Technologies 

NOli Emission ITPY} 

DLN 

DLN with SCRb(Cf and Duct burner combined) 

Reduction (TPY) 

(percent) 

Basis of Emissions h~2mvd at l>eercent Oal 

DLNonly 

DLNwithSCR 

Hours of Operation 

Now; DLN .. Dry low-NO .. 

SCR .. eodecti~ Q talytic redllCtion. 

TPY = toN peryeu. 

cronly 

759.5 

121.5 

(638) 

(84%) 

25 

4 

8,760 

Operating 
Mode-

DB Total 

40 799.5 

4.0 125.5 

(36.0) (674) 

(90%) (84.3%) 

O.llb/mmBtu 

om Ib/mmBtu 4 

2,880 8,760 

Emission rates were hued. on I Siemens-Westinghouse SOlFD IXImbustion turbine It UXI percent bid. Fmission data Ire 
bued on an Imblent tempentunol59"P . t maximum emilaion rites and includes power augmentation and duct &ring It In 
lvuage rate of 2SO mmBtw1u" for 2.8IlO houri . 
Baed on primIIry emiIIionI with SCR; no acx:ount it made for additional emisAoN (secondary) due to kist energy (rom heat 
rite penalty and dKtric:aJ. UNge for SCR operation . 
ppnvd is ~ to 15 -percent oxygen foraxnbu$1ion turbine ePl.issiona. 
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5.0 AMBIENT MONITORING ANALYSIS 

The CAA requires that an air quality analysis be conducted for each oiteria and noncriteria 

pollutant subject to regulation under the act before a major stationary source is constructed. 

Criteria pollutants are those pollutants for which MQS have been established. Noncriteria 

pollutants are those pollutants that may be regulated by emission standards, but no AAQS have 

been established. This analysis may be performed by the use of modeling andlor by monitoring 

the air quality. In addition, if EPA has not established an acceptable ambient monitoring 

method for the pollutant, monitoring is not required. 

Based on the estimated emissions from the proposed Project (see Table 3-3), pre-construction 

ambient monitoring analyses for SOli PMulI NOz, CO, ozone (based on VOC emissions) and 

sulfuric acid mist are required to be submitted as part of the application. A major source may 

waive the ambient mOnitoring analysis requirement if it can be demonstrated that the proposed 

• source's maximum air quality impacts will not exceed the PSD de minimis concentration levels 

and, for ozone (based on VOC emissions), VOC emission level of 100 TPY. 

• 

As shown in Table 3-4, the proposed Project's impacts are predicted to be below the applicable 

de minimis monitoring concentrations for all pollutants. For ozone, the Project's VOC emissions 

are less than the mOnitoring emission level of 100 lPY. For sulfuric acid mist, which is a 

noncriteria pollutant, although the Project's emissions are greater than the significant emission 

rate, EPA has established no acceptable monitoring method for this pollutanl Therefore, 

Calpine requests an exemption from the preconstruction mOnitoring requirement for sulfuric 

add in accordance wi~ the PSD regulations. 
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6.0 AIR QUALITY IMP ACT ANALYSIS 

6.1 AIR MODELING PROTOCOL 

Prior to performing air modeling for this Project, an air modeling protocol was prepared and 

sent to the Florida DEP for review and approval. The Florida DEP provided comments to the 

protocol which are incorporated into the modeling approach described in the following 

sections. 

Copies of the letters that present the air modeling protocol and comments provided by the 

Florida DEP are presented in Appendix C. 

6.2 SIGNIFICANT IMPACT ANALYSIS APPROACH 

The modeling approach for the Project followed the EPA and Florida DEP modeling guidelines 

for detennining compliance with AAQS and PSD incremen ts. For all applicable pollutants that 

• 

have emission increases that will exceed the PSD Significant emission rate due to the proposed • 

Project, a Significant impact analysis was performed. This analysis de termines whether the 

Project alone will result in predicted impacts that will exceed the EPA Significant impact levels 

in any areas beyond the Project's fenced property. 

If the Project's impacts are above the significant impact levels, then a more detailed air modeling 

analysis that includes background sources is required. ' If the Project's impacts are below the 

Significant impact levels, a more detailed air modeling analysis is not required, 

Generally, if a new Project also is within 200 km of a PSD Oass I area, then a Significant impact 

analysis is also performed for the PSD Class I area . . EPA has proposed PSD Oass I Significant 

impact levels that have not been finalized as of this report (see Section 3.2.3). 

Based on comments provided by the Florida DEP, a PSD Oass I modeling analysis was 

required because the Project is located about 102 km from the Chassahowitzka NWA, the 

nearest Oass I area to the Project Site. 
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6.3 PRECONSTRUcnON MONITORING ANALYSIS APPROACH 

The modeling approach for the Project followed EPA and Florida DEP modeling guideliries for 

evaluating a project's impacts relative to the de minimis monitoring levels to detennine the need 

to submit ambient monitoring data prior to construction. Current Florida DEP policies stipulate 

that the highest annual average and highest short-tenn concentrations are to be compared to 

the applicable de minimis monitoring levels. 

6.4 AIR MODELING ANALYSIS APPROACH 

6.4.1 GENERAL PROCEDURES 

As stated in the previous sections, for each poUutant which is emitted above the significant 

emission rate, air modeling analyses are required to determine if the Project's impacts are 

predicted to be greater than the significant impact levels and de minimis monitoring levels. 

These analyses consider the Project's impacts alone. Air quality impacts are predicted using 5 

years of meteorological data and selecting the highest predicted ground-level concentrations for 

comparison to the significant impact levels and de minimis monitoring levels. 

If the Project's impacts are greater than the significant impact levels, the air modeling analyses 

must conSider other nearby sources and background concentrations, and predict concentration 

for comparison to ambient standards. Because the Project's maximum impacts are predicted to 

be less than the significant impact levels, only the highest concentrations due to the Project's 

emissions were evaluated. 

To develop the maximum short·term concentrations for the proposed Project, the modeling 

approach was divided into screening and refined phases to reduce the computation time 

required performing the modeling analysis. Concentrations are predicted for the "screening 

phase using a coarse receptor grid and a s.year meteorological data record. If the highest 

concentration is predicted at a receptor in an area where the receptor spacing is more than 100 
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m, then a refined analysis is performed. Modeling refinements are perfonned using a receptor 

spacing of 100 m with a receptor grid centered on the screening receptor at which the maximum 

concentration was predicted. The air dispersion model is then executed with the refined grid 

for the entire year of meteorology during which the screening concentration occurred. 

More detailed descriptions of the model, along with the emission inventory, meteorological 

data, and receptor grids are presented in the following sections. 

6.4.2 MODEL SELECTION 

The selection of an air quality model to calculate air quality impacts for this Project was based on 

its applicability to simulate impacts in areas surrounding the Project as well as at the PSD Class I 

area of the Chassahowitzka NWA, located about 102 km from the Site. Two air quality 

dispersion models were seJected and used in these analyses to address air quality impacts for 

the Project. These models were: 

• The Industrial Source Complex Short Term (lSCST3) dispersion model, and 

• The California Puff model (CALPUPF) 

The Industrial Source Complex Short-term (ISCST3, Version 99155) dispersion model (EPA, 

1999) was used to evaluate the pollutant impacts due to the Project in nearby areas surrounding 

the Site. This model is maintained by the EPA on its Internet website, Support Center for 

Regulatory Air Models (SCRAM), within the Technical Transfer Network (TIN). A listing of 

ISCST3 model features is presented in Table 6-1. The 1SCST3 model is designed to calculate 

howly concentrations based on hourly meteorological data (i.e., wind direction, wind speed, 

atmospheriC stability, ambient temperature, and mixing heights). The lSCST3 model is 

applicable to sources located in either flat or rolling terrain where terrain heights do not exceed 

stack heights. These areas are referred to as simple terrain. The model can also be applied in 

areas where the terrain exceeds the stack heights. These areas are referred to as complex terrain. 
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The Site is about 140 ft above mean sea level (msl). Around the immediate vicinity of the Site, 

the terrain is flat to gently rolling with elevations that range within 10 to 20 ft of the Site 

elevation. 

Since the proposed stack heights for the heat recovery steam generators (HRSG) and cooling 

tower are proposed to be 135 and 55 ft, respectively, the surrounding terrain is below the 

proposed stack top heights. Therefore, the surrounding terrain can be considered as simple 

(i.e., Jess than stack top) with respect to the propOsed stack heights and the cooling tower. Due 

to the minimal amount of terrain elevation differences in the Project's vicinity, receptor 

elevations were not included in the analysis. As a result, the simple terrain option was used for 

the air modeling analysis which assumes that all receptors are at the same elevation as the stack 

base elevations for the HRSG and cooling tower. 

In this analysis, the EPA regulatory default options were used to predict all maximum impacts. 

The ISCST3 model can run in the rural or urban land use mode that affects stability dispersion 

coeffidents, wind speed profiles, and mixing heights. Land use can be characterized based on a 

scheme recommended by EPA (Auer, 1978). U more than SO-percent land use within a 3-km 

radius around a proj~ is classified as industrial or commercial, or high-density residential, then 

the urban option should be selected. Otherwise, the ruriu option is appropriate. Based on the 

land-use within a 3-km radius of the proposed Site (see Figure I-I), the rural disperSion 

coeffidents were used in the modeling analysis. 

The ISCST3 model was used to provide maximum concentrations for the annual and 24-, 8-, 3-, 

and I-hour averaging times. To estimate impacts due to emissions from the HRSG stack, an 

emission rate of 79.365 pounds per hour (Ib/hr) or 10 grams per second (gls) was initially used to 

produce relative concentrations as· a function of the modeled emission rate (i.e., /J.glm"J per 10 

gls). These impacts are referred to as generic pollutant impacts. Maximum air quality impacts 
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for specific pollutants were then detennined by multiplying the maximum pollutant-specific 

emission rate in Iblhr (gls) to the maximum predicted generic impact divided by 79.365 Ib/hr 

(10 11'), 

At distances beyond 50 km from a source, the CALPUFF model, Version 5.0 (EPA, 1998), is 

recommended for use by the EPA and FDEP. The CALPUFF model is a long-range transport 

model applicable for estimating the air quality impacts in areas that are more than 50 km from a 

source. The methods and assumptions used in the CALPUFF model were based on the latest 

recommendations for modeling analysis as presented in the Interagency Workgroup on Air 

Quality Models (IWAQM), Phase 2 Summary Report and Recommendations for Modeling Long 

Range Transport Impacts (EPA, 1998). TIUs model is also maintained by the EPA on the SCRAM 

website. 

As a result, the CALPUFF model was used to perform the significant impact analysis for the 

Project at the Class I area of the Chassahowitzka NWA. The CALPUFF model was also used to 

assess the Project's impact on regional haze at the Class I area (see Section 7.0). Based on­

discussions with DEP, the ISCST3 model was used to determine the Nworst<aseN operating load 

and ambient temperature that produced the Project's maximum impact at the Class I area. 

Based on that analysis, air quality impacts were then predicted with the CALPUFF model using 

the .. worst--case .... operating scenario to compare the Project's impacts to Class I significant impact 

levels and potential contribution to regional haze. A more detailed desoiption of the 

aSsumptions and methods used for the CAUUPF model is presented in Appendix D. 

6.4.3 METEOROLOGICAL DATA 

Meteorological data used in the lSCST3 model to determine air quality impacts consisted of a 

concurrent 5-year period of hourly surface weather observations and twice-daily upper air 

soundings from the National Weather Service (NWS) stations at Tampa International Airport 
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and Ruskin, Florida, respectively. The 5-year period of meteorological data was from 1987 

through 1991, which are the latest readily available data for these stations that are acceptable to 

the Florida DEP. The NWS station at Tampa is located approximately 70 km (42 miles) west of 

the proposed Site while the NWS station at Ruskin is located approximately 75 km (45 miles) 

southwest of the proposed Site. 

These meteorological data are the most complete and representative of the region around the 

Project Site because both the Site and the weather stations are located in areas that experience 

similar weather conditions, such as frontal passages. In addition, these data have been 

approved for use by the Florida DEP in previous air permit applications to address air quality 

impacts for other proposed sources locating in Polk County and adjacent counties. 

For the CAlPUFF model, additional meteorological parameters are needed (e.g., precipitation, 

relative humidity) to predict air quality concentrations than that required for the ISCSn model. 

More detailed descriptions of the assumptions and methods used for processing the 

meteorological data and establishing the model domain are presented in Appendix D. 

6.4.4 EMISSION INVENTORY 

A summary of the criteria pollutant emission rateS, physical stack and stack operating 

parameters for the proposed ers used in the air modeling analysis is presented in Table ~ 1. 

Emission and stack operating parameters are presented for 32°F, 59OF, and 95°P ambient 

temperatures. In an effort to obtain the maximum air quality impacts for a range of possible 

operating conditions, the air modeling analysis used a range of emission rates and stack 

parameter data to predict air quality impacts. 
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A total of ten modeling scenarios were considered. Nine of the modeling scenarios were based 

of the CI's operating without duct firing or power augmentation for the following cases: 

1. 100 percent operating load for Ute ambient temperatures of 32°, 59", and 95°F; 

2. 75 percent operating load for the ambient temperatures of 32°, 59", and 95°F; and 

3. 60 percent operating load for the ambient temperatures of 32°, 59", and 95°F. 

One additional modeling scenario was based on the CTs operating at 100 percent operating load 

with duct firing and power augmentation for the ambient temperature of 95°F. 

Each of the proposed HRSGs will have a stack height of 135 feet and an inside stack diameter of 

19 ft. The proposed cooling tower will have a height of 45 ft. The tower will have 10 cells and 

each cell will have a fan that will have a stack height of 10 ft above the cell or 55 feet above the 

ground. Each fan will have a diameter of 28 ft. 

The relative locations of the stacks used in the modeling were: 

Emission Source 

HRSG Stack No.1 
HRSG Stack No.2 
Cooling Tower Cell No.1 
Cooling Tower Cell No.2 
Cooling Tower Cell No.3 
Cooling Tower Cell No.4 
Cooling Tower Cell No.5 
Cooling Tower Cell No.6 
Cooling Tower Cell No.7 
Cooling Tower Cell No.8 
Cooling Tower Cell No.9 
Cooling Tower Cell No. 10 

Relative Location (ft) 
x y 

0.0 0.0 
0.0 115 
35 620 
69 620 
143 620 
197 620 
251 620 
35 665 
69 665 
143 665 
197 . 665 
251 665 

Because the proposed HRSG and cooling tower stack heights are Jess than -GEP, building 

downwash effects were included in the modeling analysis (see following section on building 

downwash). 
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6.4.5 BUILDING DOWNWASH EFFECTS 

A review of the dimensions of structures proposed for the Project was conducted to determine 

those structures that could produce building downwash effects. The only significant structures 

in the vidnity of the proposed cr stacks are the proposed cr air inlet filters, cr enclosure/air 

inlet ducts, and HRSG structures. Because the heights of other structures, such as the 

administration building, are lower than those significant structures, and would not produce 

greater downwash effects for the Project's emissions, the other structures were not considered in 

the analysis. 

The height and widths of the structures used in the modeling are as follows: 

Structure Height(ft) Width (ft) Length (ft) 

cr air inlet filter 86 60 60 

cr and steam turbine enclosure 96 150 360 

HRSG No.1 and 2 structures 80 50 100 
Cooling Tower 45 84 270 

Building dimensions for the Project's structures were entered into the EPA's Building Profile 

Input Program (BPIP, Version 950B6) for the purpose of obtaining direction·specific building 

heights and widths for all downwash-affected sources. The direction-speci..fic building 

dimensions were then input to the ISCST3 model as the building height and width for each of 

36 ten-degree wind sectors. A summary of the direction-specific building dimensions used in 

the modeling is presented in Appendix E. 

6.4.6 RECEPTOR LOCATIONS 

For predicting maximum concentrations in the vicinity of the plant, a polar receptor grid was 

used which consisted of 729 receptors. These receptors included 36 receptors located on radials 

extending out from the proposed stack location for HRSG No.1. Along each radial, receptors 

were located beginning at the fenced plant property and"extending to distances of 100; 200; 300; 
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4OIJ; 500; 700; 1,000; 1,500; 2,000; 2,500; 3,000; 4,000; 5,000; 7,000, 10,000; 12,000; 15,000; 20,000; 

25,000; and 30,000 m. However, concentrations were predicted only at receptors located off 

plant property that would be considered ambient air locations. As a result, because the 

proposed plant property extends out from a minimum distance of about 60 m in several 

directions to about 330 m for other directions, there were directions for which receptors were 

not modeled at certain distances (e.g., 200 m) which would not be considered ambient air 

locations. 

For each pollutant and averaging time, modeling refinements were perfonned, as needed, by 

employing a Cartesian receptor grid with a maximum spacing of tOO m centered on the receptor 

and for the year during which the maximum impact from the Project was predicted. 

To address impacts in the Chassahowitzka NWA, the foUowing receptor locations were used: 

Ret:eptors at the PSD Oass I Area of the 
Chassahowitzka National Wilderness Area 

UTM Coordinates (m) 
East North 

340,300 
340,300 
340,300 
340,700 
342,000 
343,000 
343,700 
342,400 
341,100 
339,000 
336,500 
334,000 
331,500 

Note: U1M Zone 17 

3,165,700 
3,167,700 
3,169,800 
3,171,900 
3,174,000 
3,176,200 
3,178,300 
3,180,600 
3,183,400 
3,183,400 
3,183,400 
3,183,400 
3,183,400 
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These receptors have been used in previous PSD applications that addressed predicting impacts 

in the Chassahowitzka NWA. The Project's East and North UTM coordinates are 421.0 and 

3,103.2 km, respectively. 

6.5 AIR MODELING RESULTS 

6.5.1 MAXIMUM PROJECf IMPACfS 

The maximum pollutant concentrations due to the Project's emissions are summarized in 

Tables 6-2 and 6-3. The maximum concentrations predicted in the screening analysis for the two 

Cfs at the three operating loads and three ambient temperatures are given in Table 6-2. Results 

are also provided with power augmentation and supplemental duct firing in the HRSG. PMIO 

concentrations due to the emissions from the cooling tower are also included. The overall 

maximum concentrations due to the Project's emissions are given in Table 6-3 for comparison to 

the PSD Gass II significant impact levels, PSD Class II increments, and AAQS. 

As shown in Table 6-3, the maximum PM, SO:z, Nl?z.. and CO impacts due to the Project are all 

predicted to be below the significant impact levels. Because the Project will not have a 

significant impact upon the air quality in the vicinity of the Site, more detailed modeling 

analyses for determining compliance with the AAQS and PSD Gass n increments are not 

required. These maximum concentrations due to the Project are predicted to be about 3 percent 

or less than the AAQS and about 15 percent or less than the PSD Oass n increments. 

The maximum PM, SO", NO:lJo and CO impacts due to the Project are also predict.ed to be below 

the de minimis monitoring levels. Because the proposed Project will not have predicted impacts 

greater than de minimis levels, preconstruction monitoring data are not required to be submitted 

as part of the PSD review. 

A summary of the model results for each year is presented in Appeiulix F. The locations of the 

maximum predicted concentrations are also given in the summary. Model input files are also 
-

provided in Appendix F. 
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65.2 PSD CLASS I IMP ACfS 

The maximum pollutant concentrations due to the Project's emissions at the Class I area of the 

Chassahowitzka NWA are summarized in Tables 6-4 and 6-5. Similar to the results presented to 

detennine the Project's maximum impacts, the maximum pollutant concentrations predicted 

using the ISCST3 model for two Cfs at the three operating loads and three ambient 

temperature are given in Table 6-4. Results are provided with power augm~ntation and 

supplemental duct firing in the HRSG. PM10 concentrations due to the emissions hom the 

cooling tower are also included. 

As shown in Table 6-4, the "worst-case" operating load and ambient temperature that produced 

the Project's maximum impact at the Class I area occurred for baseload operation power 

augmentation and duct firing with an ambient temperature of 95"F. As a result, air quality 

impacts for the Project were predicted at the Gass I area with the CALPUFF model using this 

• 

"worst<ase" operating scenario. A summary of the overall maximum concentrations predicted • 

at the Gass I area due to the Project's emissions is given in Table 6-5 for comparison to the PSD 

Oass I significant impact levels and increments. Results are provided both for the ISCST3 and 

CALPUFF models. 

As shown in Table 6-5, the maximum PM, 5021 and NO, impacts due to ~e Project are all below 

the Significant impact levels. Because the Project will not have a Significant impact upon the air 

quality at the Oass I area, more detailed modeling analyses for determining compliance with 

the PSD Oass I increments are not required. These maximum concentrations due to the Project 

are predicted to be less than 1 percent of the PSD Oass I increments. 

A summary of the model results for the ISCST3 and CALPUFF models is presented in 

Appendix F. The locations of the maximum predicted concentrations are also given in the 

summary. Model input files are also provided in Appendix F. 
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65.3 CONCLUSIONS 

Based on these air quality modeling analyses, the maximum pollutant concentrations due to the 

Project's emissions are predicted to be less than the PSD Gass IT and I significant impact levels. 

As a result, the Project's impacts will have not a significant affect on air quality and will comply 

with all applicable MQS and PSD increments. 
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Table &.1. Major Features of the ISCST3 Model, Version 99155 

• 
• 

• 

• 

• 
• 

• 

• 
• 
• 

• 
• 
• 

• 

ISCST3 Mcxiel Features 

Polar or Cartesian coordinate systems for receptor locations 

Rufat or one of three urban options which affect wind speed profile exp onent, dispersion 
rates, and mixing height calculations 

Plume rise due to momentum and buoyancy as a function of downwind distance for 
stack emissions (Briggs, 1969, 1971, 1m, and 1975; Bowers, et aI., 1979). 

Procedures suggested by Huber and Snyder (1976); Huber (1977); and Schulman and 
Scire (1980) for evaluating building wake effects 

Procedures suggested by Briggs (1974) for evalua ting stack-tip downwash 

Separation of multiple emission sources 

Consideration of the effects of gravitational settling and dry deposition on ambient 
particulate concentrations 

Capability of simulating point, line, volume, area, and open pit sources 

Capability to calculate dry and w et deposition, including both gaseous and particulate 
precipitation scavenging fo r wet deposition 

Variation of wind speed with height (wind speed-profile exponent law) 

Concentration estimates for I-hour to annual average times 

Terrain-adjusbnent procedures for elevated te rrain including a terrain truncation 
a1gorithm for ISCST3; a built-in algorithm for predicting concentrations in complex 
terrain 

Consideration of time-dependent exponential decay of pollutants 
The method of Pasquill (l976) to account for buoyancy-induced dispersion 

A regulatory default option to set various model options and parameters to EPA 
recommended. values (see text for regulatory options used) 
Procedure for calm-wind processing including setting wind speeds less than 1 mls to 
1 mls. 

Note: ISCST3 = Industria1 Sowce Complex Short-Tenn. 
Source: EPA,I999. 
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Table 6-3. Summary of Maximum Pollutant Concentrations Predicted lor Two Combustion Twbines and Cooling Tower • 

Compared to the EPA Class II Signi6canllmpact Levels:, PSD Class Illnaemenb, and MQS 

EPA Class II 
Significant PSOClassli 

Averaging Maximum Predicted Impact levels Intremenb MQS 

Pollutant Tim. Concentration (uw'm') (uWm') (uwm') (uWm') 

WlTIiQ!JI 12!.!S;:[ fJK!~C 
Combustion Turbines Only 

so, Ann~l 0.051 I 25 60 
24-How 1.35 , 91 "" 3-How 7-'1' 25 512 1,300 

PM. Ann~1 0.11 I 17 50 
:u.How 298 , 30 150 

NO, Ann~l 0.14 25 100 

CO "H~ ,. 500 NA 10.000 
I-How <27 - NA ".000 

Combustion Iurbinellind. CooliDl; Tower 
PM. Ann..! 0.26 I 17 50 

2<-~ ' .5 , 30 150 

WITH fQWER AUS;;MENTATIQN &: DUer FIRING • Combustion Thrbir'K'll Only 
so, Ann~l 0.036 I 25 60 

2<-H~ 1.22 5 91 "" "H~ 7." 25 512 1,300 

PM. Ann~1 0.07 I 17 50 
2<-H= 23 , 30 150 

NO, Ann..! 0.09 I 25 100 

CO "Ho~ .. 500 NA 10.000 
I-Hour 257 - NA ".000 

Combll.'ltlon Iwbm and ~Ii!}l; Tower 
PM. Ann..! 0.23 I 17 50 

2<-~ 3." 5 30 ISO 

NA- not Ipplbble 
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Table 6-4.. Maximum Pollutant Concentrations Predicted for Two Combined-Cyde Combustion Turbinesand, Cooling Tower 
by Opmting Lo.d.nd AU- Inlet Temperature at the PSD 0-1 Are4 of the Chassa~tzb NWA 

Maximum Predkted Concentt.tions (uw'm~ EPA Class I 
b~ Ope.atina: Load and Air Inlet Tem2!fllture m Significant 

Avereging ......... " %Lood .... """ Impact Levels 
PoUutllnt Tim. 3l"F Y1'F .,.. 32"1' Y1'F ".. 3l"F Y1'F ".. (uw'm") 

WITHOUT QUcr FlRl~Q 
CombuMion TurbiN's Only 

so, Ann~l 0.0027 0.0026 0.0025 0.0022 0.0022 0.00» 0.0021 0.00» 0.0018 0.1 
24-Hour 0.0" 0.05< '051 0.04:1 0.045 0.00 0.044 0.043 0.039 0.2 
3-H= 0.226 0.2.18 0.213 0.195 0.}91 0.186 0.196 0.193 0.181 1.0 

PM. Annuol o.oOS' 0.005J 0.0050 0._ O.llO<8 0.000 0.0044 0.000 0.0041 0.2 

2<-""'" 0.114 0.111 O.HN '104 0.101 0.096 0.095 0.092 0.087 '3 

NO, Ann~l .llO7 O.llO7 O.llO7 0.006 0.006 0.005 0.006 0.005 0.005 0.1 

Combustion Turbines.nd CoolingTower 'I' -PM]o Annuol 0.0057 NM NM NM NM NM NM NM NM 1 '" 2<-H= 0.121 NM NM NM NM NM NM NM NM , 
wtTHeQWERA!'!!:i:MENTAllQN & DUQFlRINQ (2) 
Combustion Turbines Only 

so, Annuol NA NA O.lXI3O NA NA NA NA NA NA 0.1 
:M-Hour NA NA 0.063 NA NA NA NA NA NA 0.2 
J..Hour NA NA 0.251 NA NA NA NA NA NA 1.0 

PM. Ann~l NA NA 0.llll57 NA NA NA NA NA NA 0.2 

2<-""'" NA NA '121) NA NA NA NA NA NA 03 

NO, Ann~l NA NA 0.008 NA NA NA NA NA NA 0.1 

~mbustion Turbines aDSl S;;:oolin, Tower 
PM10 Ann~l NA NA 0.0060 NA NA NA NA NA NA 1 

2<-H= NA NA 0.126 NA NA NA NA NA NA , 
Note: NA- notappliatble; NM- nolmodeled 

(1) Concentrations are baMcl on highest predicted concentnlions using the Iscm model five yeal"ll of meteorologic:a1 for 198110 1991 
of surface and upper air data from the National Weather Service stillioN at Tampa International Airport and Ruskin, respectively. 

(2) Dud firing baed on natunll gu-fired duct burner with maximum heat input rate of 250 mm8tw'hr. 
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Table 6-5. Summary of Maximum Pollutant Concentrations Predicted for Two Combustion Turbines and Cooling Tower • 

Compared to the FPA Class I Significant Impact Levels and PSD Class I Increments 

EPA Class I 
Maximum Predicted S;gruJkan' I'SDaa..1 

Averaging Concentration (uyJm~ Impact Levels Increments 

Pollulant TImo ISCST3Model CALPUFF Model (uglm~ (u",m~ 

WIJHOur ouer FIRING 
Combwtion Turbines Only 

so, Annual 0.0027 NM 0.1 2 
24·Hour 0,056 NM 0.2 5 
3-Hour 0.13 NM 1.0 :15 

PMto Annual 0.0055 NM 0.2 • 
2,4·Hour 0.114 NM 0.3 8 

NO, Ann",1 0.0072 NM 0.1 ' 5 

CombustIOn Turbines and CooI1DB Tower 

PM" Annuol 0.0057 NM 0.2 • 
24-Hour 0.12 NM 0.3 8 

WITH r:OWER AUGMENTATION &r; DUCfFIRING 
Combustion Turbines Only • so, Annuol 0.0030 0.0014 0.1 2 

24·Hour 0.063 0.024 0.2 5 
3-Hour 0.25 0.072 1.0 :15 

PM,o Annuol 0.0057 NM 0.2 • 
24-Hour 0.120 NM 0.3 8 

NO, Annuol 0.0079 0.0014 0.1 '5 

!&;mbustioD IYrbines 1m Sd:!2Jing lower 
PM,o Annuol 0.0060 0.0034 0.2 • 

24·Hour 0.]3 0.052 0.3 8 

Note: NM- not modeled 

• 
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7.0 ADDmONAL IMPACT ANALYSIS 

7.1 IMPACTS DUE TO DIRECT GROWTH 

The Osprey Energy Center is being constructed to meet current and projected electric demands. 

Additional growth as a direct result of the additional electric power provided by the Project is 

not expected. 

Construction of the Project will occur over a 24-month period requiring an average of 

approximately ~ workers during that time. It is antidpated that many of these construction 

personnel will commute to the Site. 

The Osprey Energy Center will employ a total of 25 operational workers at Project build-out. 

The operational workforce will also include annual contracted maintenance workers to be hired 

• for periodic routine services. The workforce needed to operate the proposed Project represents 

a small fraction of the population already present in the immediate area. Therefore, while there 

would be a small increase in vehicular traffic in the area, the effect on air quality levels would be 

minimal. 

• 

There are also expected to be no air quality impacts due to associated industriaV commercial 

growth given the Site's location relative to the City of Auburndale. The existing co~ercia1 

infrastructure should be adequate to provide any support services that the Project might 

require. 

7.2 

Because the Project's impacts on the local air quality are predicted to be less than the significant 

impact levels for PSD Oass n areas, the Project's impacts on soils, vegetation, and wildlife in the 

Project's vicinity are also not expected to be significanl According to the modeling results 
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presented in Section 6.0, the maximum air quality impacts due to the Project are predicted to be 

well below the PSD Class II significant impact levels, PSD Class II Increments, and AAQS. In 

addition, no visibility impairment in the Project's vicinity is expected due to the types and 

quantities of emissions proposed for the Project. The opacity of the proposed HRSG exhaust 

emissions will be 10 percent or less. 

According to the USDA Polk County Soil Survey, soils in the vicinity of the Site are classified as 

Tavares fine sand, 0 to 5 percent slopes. Tavares fine sand is described as moderately well 

drained soils that formed in sandy marine sediments and are found on broad uplands and 

knolls within flatwoods (Polk County Soil Survey. USDA 1980). These soils can be desoibed as 

strongly add. The pollutants emitted by the Project that could cause potential impact to soils 

are 502 and NO... The primary effect of 502 and NO. deposition and adsorption by soils is the 

resultant lowering of soil pH. low soil pH will have an influence on most chemical and 

biological reactions in the soil including the level and availability of most plant nutrients in the 

soil. Based on the extremely low S02 and N02 impacts predicted for the Project and the 

ambient acidic nature of the soils, the Project's emissions will not have any significant adverse 

impact to soils at the Site or vicinity. 

The Site is in ~ abandoned citrus grove within an urban area; .therefore, vegetative 

communities in the vicinity of the Site are limited to small fragments of pine~mesic oak habitat 

surrounded. by residential and commercial properties. The citrus grove is overgrown with 

weedy invasive species common to fallow agricu1~ lands, such as dog fennel (Eupatorium 

capillifolium), Mexican tea (OJenopodium ambrosioides), ragweed (AmbrosiD artemisiifoliD), 

passionflower (Passiflora inctlT7UllR), hyssop spurge (Chanuresyce hyssopifoliD), southern crabgrass 

(Digitaria ciliDris), and grasses of the genus Paspalum. No areas of jurisdictional wetlands are 

found on the Site, although a small drainage swale is located adjacent to Recker Highway on 

the southern boundary. From the lack. of wetland vegetation, it is apparent that the drainage 
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swale does not remain inundated for any significant length of time during the year. A dry 

culvert on the southwestern edge of the property is vegetated with Florida beggarweed 

(Desmodium fIoridanum), tickseed (Bidens alba), lantana (Lantana camara), and various species of 

weedy grasses. 

Although air pollution impacts to wildlife have been reported "in the literature, many of the 

incidents involved acute exposures to pollutants, usually caused by unusual or highly 

concentrated releases or unique weather conditions. Generally, there are three ways pollutants 

may affect wildlife: through inhalation, through exposure with skin, and through ingestion 

(Newman 1980). ingestion is the most common means and can occur through eating or 

drinking of high concentrations of pollutants. Bioaccumulation is the process of animals 

collecting and accumulating pollutant levels in their bodies over time. Other animals that prey 

on these animals would then be ingesting concentrated p~Uutants levels. 

It is unlikely that the Project's emissions will cause injury or death to wildlife based on a review 

of the limited literature on air pollutant effects on wildlife. The Project's impacts are pred.icted 

to be very low and dispersed over a large area. Coupled with the mobility of wildlife, the 

potential for exposure of wildlife to the Project's impacts under weather conditions that lead to 

high concentratiol).S is extremely unlikely. 

The maximum concentrations of SOz, PM,Or NOz, and CO due to the Project's emissions are 

predicted to be at least an order of magnitude lower than the EPA Oass n significant impact 

levels; therefore, no Significant impacts associated with facility operations are expected. The 

maximum pred.icted concentrations are less than one percent of the AAQS. Since the AAQS are . 
designed to protect the public welfare. including effects on soils, vegetation and wildlife, no 

detrimental effects on soils, vegetation or wildlife should occur in this area. 
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Visibility impairment in the Project's vicinity is not expected due to the types and quantities of 

emissions proposed for the Project. The opacity of the proposed HRSG exhaust emissions will 

be 10 percent or less. 

7.3 IMPACTS UPON PSD CLASS I AREAS 

7.3.1 IDENTIFICA nON OF AQRVS AND METHODOLOGY 

The Osprey Energy Center is located about 102 kIn from the PSD Class I area of the 

Chassahowitzka NW A Other PSD Class I areas are located more than 200 km from the Site. 

Based on discussions with the Florida DEP, an AQRV is required for this Project. Because the 

proposed Project Will be fired with natural gas, a dean fuel. it is expected that the Project's 

impacts for SO", NO:z., and PM1G will be minimal and not significantly affect or impair visibility or 

soils and vegetation a t the Class I areas. 

An AQRV analysis was conducted to assess the potential risk to AQRVs of the Chassahowitzka 

NWA due to the proposed emissions from the proposed Osprey Energy Center. The U.s. 

Department of the Interior in 1978 administratively defined AQRVs to be: 

All those values possessed by an area except those that are not affected by 
changes in air quality and include all those assets of an area whose vitality, 
significance, or integrity is dependent in some way upon the air environment. 
These values include visibility and those scenic, culturaJ, biological, and 
recreational resources of an area that are affected by air quality. 

Important attributes of an area are those values or assets that make an area 
significant as a national monument, preserve, or primitive area. They are the 
assets that are to be preserved if the area is fa achieve the purposes for which it 
was set aside (Federal Register 1978). 

Except for visibility, AQRVs were not specifically defined. However, odor, soil, flora, fauna, 

cultural resources, geological features, water, and climate generally have been identified by land 

managers as AQRVs. Since specific AQRVs have not been identified for the Chassahowitzka 
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NWA, this AQRV analysis evaluates the effects of air quality on general vegetation types and 

wildlife found in the Chassahowitzka NW A. 

Vegetation type AQRVs and their representative species types have been defined by the U.S. 

Fish and Wildlife as: 

Marshlands· black needlerush, saw grass, salt grass, and salt marsh cordgrass 

Marsh Islands - cabbage palm and eastern red ced ar 

Estuarine Habitat - black needlerush, salt marsh cord grass, and wax myrtle 

Hardwood. Swamp - red maple, red bay, sweet bay, and cabbage palm 

Upland Forests - live oak, scrub oak. longleaf pine, slash pine, wax myrUe, and saw 

palmetto 

Mangrove Swamp - red, white, and black mangrove 

Wildlife AQRVs have been identified as endangered. species, waterfowl, marsh and waterbirds, 

shorebirds, reptiles, and mammals. 

The maximum pollutant concentrations due to the Projecrs emissions predicted a t tile PSD 

Class I area of the.~owitzka NWA are presented in Table 7-1. These results are based on 

using the ISCST3 model that produces higher pollutant concentrations than those using the 

CALPUFF model (see Section 6.0}. As a result, these analyses provide a conservative evaluation 

(Le_, higher-than-expected) of the Project's impacts at the!'SD Oass I area_ 

Similar to the evaluation perfonned in Section 7.2, a screening approach was used that 

compared the maximum ambient concentration of air pollutants of concern due to the Project's 

emissions at the PSD Oass I area of the Chassahowitzka NWA with effect threshold limits for 

both vegetation and wildlife as reported in the scientific literature. A literature search was 
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conducted that specifically addressed the effects of air contaminants on plant species reported 

to occur in the NWA. While the literature search focused on such species as cabbage palm, 

eastern red cedar, lichens, and species of the hardwood swamplands and mangrove forest, no 

specific citations that addressed these species were found. It is recognized that effect threshold 

information is not available for aU spedes found in the Chassahowitzka NWA, although studies 

have been performed on a few of the common species and on other similar species that can be 

used as indicators of effects. 

7.3.2 IMPACfSTO SOILS 

For soils, the potential and hypothesized effects of atmospheric deposition include: 

• Increased soil acidification, 

• Alteration in cation exchange, 

• Loss of base cations, and 

• Mobilization of trace metals. 

The potential sensitivity of specific soils to atmospheric inputs is related to two factors. First, the 

physical ability of a soil to conduct water vertically through the soil profile is important in 

influendng the interaction with deposition. Second, the ability of the soil to resist chemical 

changes, as measured in terms of pH and soil cation exchange capacity ~q, is important in 

determining how a soil responds to atmospheric inputs. 

According to the USDA Soil Surveys of Citrus and ~emando Counties, nine soil complexes are 

found in the Chassahowitzka NWA. These include Aripeka fine sand, Aripeka-Okeelanta­

Lauderhill, Hallendale-Rock outcrop, Homosassa mucky fine sandy loam, Lacooche, Okeelanta 

mucks, OkeeIanta-Lauderdale-Terra Ceia mucks, Rock outcrop-Homosassa-Lacoochee, and 

Weekiwachee-Durbin mucks (porter, 1996). The majority of the soil complexes found in the 

NWA are inundated by tidal waters, contain a relatively high organic matter content, and have 
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high b~ering capacities based on their CEC, base saturation, and bulk density. The regular 

flooding of these soils by the GuH of Mexico regulates the pH and any change in acidity in the 

soil would be buffered by this activity. Therefore, they would be relatively insensitive to 

abnospheric inputs. However, Terra Ceia, Okeelanta, and Lauderdale freshwater mucks are 

present along the eastern border of the NWA, and may be more sensitive to atmospheric·sulfur 

deposition (Porter, 1996). Although not tidally influenced, these freshwater mucks are highly 

organic and therefore have a relatively high intrinsic buffering capacity. 

The relatively low-sensitivity of the soils to atmospheric inputs coupled with the extremely low 

ground-level concentrations of contaminants projected for the Chassahowjtzka NWA from the 

proposed Project's emissions precludes any significant impact on soils. 

7.3.3 IMPACfS TO VEGETATION 

In general, the effects of air pollutants on vegetation occur primarily from SOli N021 0],1 and 

PM. Effects from minor air contaminants, such as fluoride, chlorine, hydrogen chloride, 

ethylene, ammonia, hydrogen sulfide, CO, and pesticides, have also been reported. in the 

literature. The effects of air pollutants are dependent both on the concentration of the 

contaminant and the duration of the exposure. The term "injury," as opposed to damage, is 

commonly used. to describe all plant responses to air contaminants and will be used in the 

context of this analysis. Air contaminants are thought to interact primarily with plant foliage, 

which. is considered to be the major pathway of exposure. For purposes of this analysis, it was 

assumed that 100 percent of each air contaminant of concern is accessible to the plants. 

Injury to vegetation from exposure to various levels or air contaminants can be termed acute, 

physiological, or chronic. Acute injury occurs as a result of a short-term exposure to a high 

contaminant concentration and is typically manifested by visible injury symptoms ranging from 

chlorosis (discoloration) to necrosis (dead areas). Physiological or latent injury occurs as the 
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result of a long-term exposure to contaminant concentrations below that which results in acute 

injury symptoms. Chronic injury results from repeated exposure to low concentrations over 

extended periods of time, often without any visible symptoms, but with some effect on the 

overall growth and productivity of the plant. In this assessment, )00 percent of the particular 

air pollutant in the ambient air was assumed to interact with the vegetation. This is a 

conservative approach. 

The concentrations of the pollutants, duration of exposure and frequency of exposures 

influence the response of vegetation and wildlife to atmospheric pollutants. The pattern of 

pollutant exposure 'expected from the facility is that of a few episodes of relatively high ground­

level concentration which occur during certain meteorological conditions interspersed with long 

periods of extremely low ground-level concentrations. If there are any effects of stack emissions 

on plants and animals they will be from the short· tenn, higher d oses. A dose is the product of 

the concentration of the pollutant and duration of the exposure. 

7.3.3.1 SO, 

Sulfur is an essential plant nutrient usually taken up as sulfate ions by the roots from the soil 

solution. When sulfur dioxide in the atmosphere enters the foliage through pores in the leaves, 

it reacts with water in the leaf interior to form sulfite ions. Sulfite ions are highly toxic. They - . 
interact with enzymes, compete with normal metabolites, and interfere with a variety of cellular 

functions (Horsman and Wellburn, 1976). However, within the leaf, sulfite is oxidized to sulfate 

ions, which can then be used by the plant as a nutrient. Small amounts of sulfite may be 

oxidized before they prove harmful. 

SOl gas at elevated levels has long been known to cause injury to plants. Acute S02 injury 

usually develops within a few hours or days of exposure, and symptoms include marginal, 

flecked, and/or intercostal necrotic areas that appear water.sooked and dullish green initially. 
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This injury generally occurs to younger leaves. Chronic injury usually is evident by signs of 

chlorosis, bronzing, premature senescence, reduced growth, and possible tissue necrosis (EPA, 

1982). Background levels of 501 in the Chassahowitzka NWA average 1.29 flglm3
, with a 24-

hour maximum average concentration of 14.5 J.1g'm' . Observed 501 effect levels for several 

plant species and plant sensitivity groupings are presented in Tables 7-2 and 7-3, respectively. 

Many studies have been conducted to determine the effects of high<oncentration, short-term 

S03 exposure on natural community vegetation. Sensitive plants include ragweed, legumes, 

blackberry, southern pine, and red and black oak.. These spedes are injured by exposure to 

3-hour average SOl'Concentrations of 790 to 1,570 tlgtm l
. Intermediate plants include locust and 

sweetgum. These species are injured by exposure to 3-hour average 501 concentrations of 1,570 

to 2,100 J.lglm3
, Resistant species (injured at concentrations above 2,100 ).lglm3 for 3 hours) 

include white oak and dogwood (EPA. 1982). 

A study of native Floridian species (Woltz and Howe, 1981) demonstrated that cypress, slash 

pine, live oak, and mangrove exposed to 1,300 Jlglm3 S02 for 8 hours were not visibly damaged. 

This finding support the levels dted by other researchers on the effects of 502 on vegetation. A 

corroborative study (Mclaughlin and Lee, 1974) demonstrated that approximately 20 percent of 

a cross.-section of plants ranging from sensitive to tolerant was visibly injured at 3-hour average 

502 concentrations of 920 IJglm3• 

Jack pine seedlings exposed to S~ concentrations of 470 to 520 ).lglm3 for 24 hours 

demonstrated inhibition of foliar lipid synthesis; however, this inhibition was reversible 

(Malhotra and Kahn, 1978). Black oak exposed to 1,310 ~glm' SO, for 24 hours a day for 1 week 

demonstrated a 48 percent reduction in photosynthesis (Carlson, 1979). 
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Two lichen species indigenous to Florida exhibited signs of SOl damage in the form of 

decreased biomass gain and photosynthetic rate as well as membrane leakage when exposed to 

concentrations of 200 10 400 ~glm' for 6 hours/week for 10 weeks (Hart el aI., 1988). 

The maximum 24-hour average SOl concentration that is predicted for the Project at the Class I 

area is 0.062 J.1g1m3. When added to the average background concentration of 1.29 J.1g1ml, total 

SOl impact is 1.35 J.lglm' , When added to the maximum 24-hour average background 

concentration of 14.5 J.1g1m3 at the NWA, the maximum worst-case total SOl concentration is 

14.6 Jig/ml
, which" is much lower than those known to cause damage to test species. The 

maximum 24-hour average SOl concentrations predicted for the Project at the Oass I area are 

only 4 to 7 percent of those that caused damage to the most sensitive lichens. The modeled 

annual incremental increase in SOl adds slightly to background levels of this gas and poses only 

a minimal threat to area vegetation. 

7.3.3.2 PM,. 

A1though information pertaining to the effects of particulate matter on plants is scarce, some 

research results are available. In a study conducted by Mandoli and Dubey (1988), ten species of 

native Indian plants were exposed to levels of particulate matter that ranged from 210 to 366 

~glm' for an 8-hour averaging period. Damage in the form of a higher leaf are"'dry weighl ratio 

was observed at varying degrees for most plants tested. Concentrations of particulate matter 

lower than 163 IJWm' did not appear to be injurious to the tested plants. 

By comparison of these published loxidly values for panticulale maHer exposure with modeled 

concentrations, the possibility of plant damage in the Chassahowitzka NW A can be determined. 

~e maximum PM1oconcentrations predicted by the Project in the Class I area are 0.25 and 0.118 

J.1g1m3 for ~ and 24-hour averaging times, respectively (see Table 7-1). The 24-how average 

background PM)o concentration reported for Chassahowitzka NWA is 21.1 J.lglm3
• The 8-hour 
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average background was estimated by multiplying the 24-hour average concentration by three. 

TIUs produced a conselVative 8-hour average background concentration of 63.3 J.lglm' . When 

added to the maximum S-hour average PM10 concentrations of 0.25 Ilglm' predicted by the 

Project in the NW A. the maximum total B-hour average concentration of 63.6 Ilglm' is well 

below the lower threshold value that reportedly affects plant foliage. As a result, no effects to 

vegetative AQRVs are expected from the Project's emissions. 

7.3.3.3 NO, 

NOz can injure' p1ant tissue with symptoms usually appearing as irregular white to brown 

collapsed lesions between the leaf veins and near the margins. Conversely, non-injuriOUs levels 

of N01 can be absorbed by plants, enzymatically transformed into ammonia, and incorporated 

into plant constituents such as amino adds (Matsumaru e t aI., 1979). 

Plant d amage can occur through either acute (short-tenn, high concentration) or chronic (long­

tenn, relatively low concentration) exposure . . For plants that have been d etermined to be more 

sensitive to NO] exposure than others, acute (l, 4, 8 hours) exposure caused 5 percent predicted 

foliar injury at concentrations ranging from 3,800 to 15,(XX) lJg!m) (Heck and Tmgey, 1979). 

Chronic exposure of selected plants (some considered NO:rsensitive) to NO~ concentrations of 

2,000 to 4,(0) IJglm3 for 213 to 1,900 hours caused reductions in yield of up to 37 percent and 

some chlorosis (Zahn, 1975). 

The 8-hour average NO] concentration for the Project in the Oass I area is predicted to be 

0.36 )lw'm3. This concentration is less than 0.01 percent of the levels that cause foliar injury in 

acute exposure scenarios. By comparison of published toxicity values for NO:l exposure to long­

term (annual averaging time) modeled concentrations, the possibility of plant damage in the 

Oass I areas can be examined for chronic exposure situations. For a chronic exposure, the 

maximum annual average N01 concentration due to the Project in the O ass I area is 
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0.0079 }lglm', This value is less than 0.0)1 percent of the levels that caused minimal yield loss 

and chlorosis in plant tissue. Average and maximum background 24-hour average 

concentrations of N01 reported in the Chassahowitzka NWA are 0.006 and 0.104 }lglm3
, 

respectively. 

Although it has been shown that simultaneous exposure to 502 and N01 results in synergistic 

plant injury (Ashenden and Williams, 1980), the magnitude of this response is generally only 3 

to 4 times greater than either gas alone and usually occurs at unnaturally high levels of each gas. 

Therefore, the roncentrations within the wilderness areas are still far below the levels that 

potentially cause pIant injury for either acute or chronic exposure. 

7.3.3.4 CO 

As with PM, information pertaining to the effects of CO on plants is scarce. The main effect of 

• 

high concentrations of CO is the inhibition of cytochrome c oxidase, the terminal oxidase in the • 

mitochondrial electron transfer chain. Inhibition of cytochrome c oxidase depletes the supply of 

ATP, the principal donor of free energy required for cell functions. However, this inhibition 

only occurs at extremely high concentrations of CO. Pollok et aI. (1989) reported that acute 

exposure to CO:03 ratio of 25 (equivalent to an ambient CO concentration of 6.85 x 1()6 ~wm~ 

resulted in stoma~ closure in the leaves of the sunflower (Helianthus anmJus). Naik et aI. (1992) 

reported cytochrome c oxidase inhibition in com, sorghum, millet, and Guinea grass at CO:03 

ratios of 2.5 (equivalent to an ambient CO concentration of 6.85 x 10' ~Wm~. These plants were 

considered the species most sensitive to CO-induced. inhibition of cytochrome c oxidase. 

By comparison of published effect values for CO exposure, the possibility of plant damage in 

the Oass I areas can be determined. The maximum I-hour average concentration due to the 

Project in the Oass I area is 6.6 Ilwml, which is 0.001 percent of the minimum value that caused 

inhibition in laboratory studies. 
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7.3.3.5 Sulfuric Acid Mist 

Acidic precipitation or add rain is coupled to SOl emissions mainly formed during the burning 

of fossil fuels. This pollutant is oxidized in the abnosphere and dissolves in rain forming 

suUuric acid mist which falls as acidic precipitation (Ravera, 1989). Although concentration data 

are not available, suUuric acid mist has been reported to yield necrotic spotting on the upper 

surfaces of leaves (Middleton et ai, 1950). 

No significant adverse effects on vegetation are expected from the Project's emissions because 

SOz concentrations, which lead directly to the formation of sulfuric acid mist concentrations, are 

predicted to be well below levels which have been documented as negatively affecting 

vegetation. During the last decade, much attention has been focused on acid rain. Addic 

deposition is an ecosystem-level problem that affects vegetation because of some alterations of 

soil conditions such as increased leaching of essential base cations or elevated. concentrations of 

aluminum in the soil water (Goldstein et al. 1985). Although effects of add rain in eastern North 

America have been well published and publicized, d etrimental effects of acid rain on Florida 

vegetation are lacking documentation. 

7.3.3.6 Summary 

In summary, the p"hytotoxic effects from the Osprey Energy Center's emissions are minimal. It 

is important to note that the elements were conservatively modeled with the assumption that 

100 percent was available for plant uptake. This is rarely the case in a natural ecosystem. 

7 .3.4 IMPACTS TO WILDLIFE 

The major air quality risk to wildlife in the United States is hom continuous exposure to 

pollutants above the National AAQS. This occurs in non·attainment areas, e.g., Los Angeles 

Basin. Risks to wildlife also may occur for wildlife living in the vicinity of an entission source 

that experiences frequent upsets or episodic conditions resulting from malfunctioning 
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equipment, unique meteorological conditions, or startup operations (Newman and Schreiber, 

1988). Under these conditions, chronic effects (e.g., particulate contamination) and acute effects 

(e.g., injury to health) have been observed (Newman, 1981). 

A wide range of physiological and ecological effects to fauna has been reported for gaseous and 

particulate poUutants (Newman, 1981; Newman and Schreiber, 1988). The most severe of these 

effects have been observed at concentrations above the secondary ambient air quality standards. 

Physiological and behavioral effects have been observed in experimental animals at or below 

these standards. For impacts on wildlife, the lowest threshold values of SOli N01,.o and 

particulates which are reported to cause physiological changes are shown in Table 7-4. These 

values are up to orders of magnitude larger than maximum concentrations predicted for the 

Osprey Energy Center for the Class I area. No effects on wildlife AQRVs from SOl< NOl< and 

particulates are expected. The proposed Project's contribution to cumulative impacts is 

• 

neglig;ble. • 

7 .3.5 IMPACTS UPON VISIBILITY 

7.35.1 General 

Visibility is an AQRV for the Chassahowitzka NWA. Visibility can take the form of plume blight 

for nearby areas, ~!. regional haze for long distances (e.g., distances beyon~ 50 km). Because the 

Chassahowitzka NW A lies more than 50 km from the Osprey Energy Center, the change in 

visibility is analyzed as regional haze. Current regional haze guidelines characterize a change in 

visibility by either of the following methods: 

1. Change in the visual range, defined as the greatest distance that a large dark object can 

be seen, or 

2. Change in the light-extinction coefficient (bexu. 
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The bext is the attenuation of light per unit distance due to the scattering and absorption by 

gases and particles in the atmosphere. A change in the extinction coefficient produces a 

perceived visual change that is measured by a visibility index called the deciview. The deciview 

(dv) is defined as: 

dv ~ lOin (1 +bexts/bextb) 

where: bexts is the extinction coefficient calculated for the source, and 

bextb is the background extinction coefficient 

A similar index that simply quantifies the percent change in visibility due to the operation of a 

source is calculated as: 

A% ~ (bexts I bextb} x 100 

7.35.2 IWAOM Recommendations 

The CALPUFF air modeling analysis followed the recommendations contained in the IW AQM 

Phase 2 Summary Report (EPA, 1998). A detailed description of the methods and ~umptions 

used in this is presented in Appendix D. Air quality impacts for the refined analyses were 

calculated as follows: 

1. Obtain maximum 24-hour sulfate (SO.) and nitrate (NO.,) impacts, in units of 
micrograms per cubic meter (j.I.Wm~. 

2. Convert the SO, impact to ammonium sulfate CMiJJSO, by the following formula: 
(NHJ,sO, ()Lglm'} ~ SO, ()Lglm'} x molecular weight (NH.},SO, I molecular weight SO, 

(NH.},SO, ()Lglm'} ~ S0, ()Lglm') x 131/96 
~ SO, ()Lglm') x 1.375 

3. Convert the NO) impact to ammonium nitrate (NH.NO~ by the following formula: 
NH.NO, (flglm3) ~ N03 ()Lglm') x molecular weight NH.NO, Imolecular weight NO, 

NH.NO, ()Lglm') ~ NO, ()Lglm') x 8(1162 
~ NO, ()Lglm') x 1.29 
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4. Compute bell (extinction coefficient calculated for the source) with the following 
formula: 

bn • = 3 x NH.NO, x f(RH) + 3 x (NH.),sO. x f(RH) + 3 x PM" 

5. Compute b ait> (background extinction coefficient) using the background visual range 
(km) from the FLM with the following formula: 

b all> = 3.912 / Visual range (km) 

6. Compute the change in extinction coefficients: 

In terms of ded.views: In terms of percent change of visibility: 
. - dv =10ln(1 +bn.ibn.) M;' = (bn. I bn.) x 100 

Based on the predicted SO" NOJI and PM10 concentrations, the Project's emissions are 

compared to a 5 percent change in light extinction of the background levels. This is equivalent 

to a change in deciview of 0.5. 

7.3.5.3 Background Visual Ranges And Relative Humidity Factors 

The background visual range is based on data representative of the top 2O-percentile of visual 

range data measured at Chassahowitzka NWA. The backgroun4 visual range for the 

Chassahowitzka NWA is 65 km and was provided by the FLM. The average relative humidity 

factor for each day during which the highest concentrations were predicted was computed by 

averaging the hoUrly relative humidity factor based on the hourly relative humidity for the 

24-hour period. This factor was estimated by using data presented in the Federal Land 

Managers' Air Quality Related Values Workgroup (FlAG), Draft Phase 1 Report (October 1999). 

7.3.5.4 Regional Haze Analysis 

The results of the Phase 2 refined analysis for regional haze are summarized in Tables 7-5 

through 7-7. As shown in Table 7-5, the maximum pollutant impacts were predicted to occur on 

August 16, 1990 (Julian Day 228) for S04./u1y 4, 1990 (Julian Day 185) for NO. and December 

22, 1990 Oullan Day 356) for PM,oo The calculated average relative humidity factors for these 
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days are presented in Table 7~. The maximum changes in visibility due to the Project for these 

days are summarized in Table 7~7. As shown in Table 7-7, the maximum change in visibility on 

July 4 is estimated to be 0.47 percent or 0.047 deciviews. This impact is below the FtM's 

screening aiteria of 5 percent or 0.5 deciview change. As a result, this indicates that the Osprey 

Energy Center would not have an adverse impact on the existing regional haze at the PSD Oass 

I area of the Chassahowitzka NW A 
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Table 7-1. Maximum Pollutant Concentrations Due to the Osprey Energy Center 
Predicted at the PSD Class I Aarea of the Chassahowitzka National 
Wilderness Area 

Maximum Concentration a (j.Lglm3
) 

Pollutant Annual 24-Hour 8-Hour 3-Hour I-Hour 

Sulfur Dioxide (SO,) 0,0030 0,062 0,13 0,25 0,41 

Nitrogen Dioxide (NO~ 0,0079 0,165 0,36 0,66 1.09 

Particulates (PM1o) 0,0057 0,118 0,25 0.47 0,78 

Carbon Monoxide (CO) 0,042 0,90 2,0 4,0 6,6 

.. Based on maximum concentrations using the ISCST3 model with 5 years of hourly 
surface and upper air data from the National Weather Service stations in Tampa and 
Ruskin, respectively. These are conservative estimates of air quality impacts from the 
Project since maximum concentrations with the CALPUFF model are predicted to be 
lower than those predicted with the ISCST3 model. 
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Table 7-2. SOl Effects Levels for Various Plant Species 

Plant Species Observed Effect Exposure 
Level c,.glm~ (Tune) 

Sensitive to tolerant 920 3 hours 
(20 percent 

Lichens 

Cypress, slash pine, 
live oak. m~grove 

Jack pine seedlings 

Black oak 

displayed 
visible injury) 

200-400 

1,300 

470-520 

1,310 

6 hr/wk for 
10 weeks 

8 hours 

24 hours 

Continuously for 
1 week 
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Table 7·3. Sensitivity Groupings of Vegetation Based on Visible Injury at Different SOl 
Exposures· 

Sensitivity 
Grouping 

S02 Concentration 

Sensitive 1,310 - 2,620 "Glm' 
(0.5 -1.0 ppm) 

Intennediate ' 2,620 . 5,240 J.l.G/m3 

Resistant 

(1.0 - 2.0 ppm) 

> 5,240 p.G/ml 
(>2.0 ppm) 

3-Hour 

790 - 1,570 "Glm' 
(0.3 - 0.6 ppm) 

1,570 - 2,100 " Glm' 
(0.6 - 0.8 ppm) 

>2,lOOp..G/m3 

(>0.8 ppm) 

Plants 

Ragweeds 
Legumes 
Blackberry 
Southern pines 
Red and black oaks 
White ash 
Sumacs 

Maples 
Locust 
Sweetgum 
Cherry 
Elms 
Tuliptree 
Many crop and 
garden species 

White oaks 
Potato 
Upland cotton 
Com 
Dogwood 
Peach 

• Based on observations over a 2O-year period of visible injury occurring on over 120 species 

growing in the vicinities of coal-fired power plants in the southeastern United States. 

Souro!: EPA, 1982a. 

. Golder Associates 

• 

• 

• 



• 

• 

• 

7-21 

Table 7-4. Examples of Reported Effects of Air Pollutants at Concentrations Below National 
Secondary Ambient Air Quality Standards 

Pollutant 
Sulfur Dioxide-

Reported Effect 
Respiratory stress in 
guinea pigs 
Respiratory stress in rats 

Decreased abundance in 
deer mice 

Nitrogen Dioxideb.c Respiratory stress in mice 

Particulates· 

Respiratory stress in 
guinea pigs 

Respiratory stress, reduced 
respiratory disease 
defenses 

Decreased respiratory 
disease defenses in rats, 
same with hamsters 

Source: ·Newman and Schreiber, 1988. 
'Gardner and Graham, 1976. 
'Trzeciak el aI., 1977. 

Concentration 
(~Wm'l 

42710854 

267 

13 10 157 

1,917 

% 10958 

120 PbO, 
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Exposure 
1 hour 

7 hours/day; 5 
day/week for 10 weeks 
continually for 5 
months 

3 hours 

8 hours/day for 122 
days 

continually for 2 
months 

2 hours 
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Table 7-5. Maximum Species Concentrations for the Osprey Energy Center • 

at the PSD Oass I Area o·flhe Chassahowitzka NWA 

Species 

Predicted 

so, 

NO, 

Maximum 

Concentrationa 

(uglm') 

0.0039 

0.0091 

0.052 

Date 

August 16, 1990 

July 4, 1990 

December 22, 1m 

a Predicted with CALl'UFF model in the refined mode. 

UTM Receptor Location 

Easting Northing . 
(km) (km) 

342.4 31SO.6 

341.1 3183.4 

340.3 3167.0 

• 
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Table 7-6. Computed Daily Average RH Factors for Days of Maximum Impacts Predicted 

for the Osprey-Energy Center at the PSD Oass I Area 

Hour Jull4 (85)' August 16 (228)' December 22 (356)' 
Ending RH(%) 1@Hl RH(%) lQUl) RH(%) lQUl) 

1 90 4.7 82 3.0 90 4.7 
2 82 3.0 88 4.0 90 4.7 
3 85 3.4 91 5.3 93 7.0 
4 f)7 3.8 88 4.0 93 7.0 
5 90 4.7 88 4.0 93 7.0 
6 f)7 3.8 85 3.4 97 15.1 
7 93 7.0 88 4.0 97 15.1 
8 ·· 85 3.4 91 5.3 93 7.0 
9 74 2.1 77 2.4 97 15.1 
10 69 1.9 75 2.2 87 3.8 
11 67 1.7 68 1.8 76 2.3 
12 61 1.5 60 1.4 71 2.0 

• 13 55 1.3 59 1.4 60 1.4 
14 52 1.3 58 1.4 56 1.3 
15 42 1.1 54 1.3 51 1.2 
16 46 1.2 52 1.3 51 1.2 
17 52 1.3 56 1.3 53 1.3 
18 61 1.5 61 1.5 56 1.3 
19 67 1.7 56 1.3 64 1.6 
20 72 2.0 63 1.5 74 2.1 
21 72 2.0 70 1.9 82 3.0 
22 74 2.1 74 2.1 82 3.0 
23 79 2.6 82 3.0 71 2.0 
24 82 3.0 88 4.0 76 2.3 

Average 2.59 2.62 4.69 

Note: RH= relative humidityi f(RH)= relative humidity factor 

.I Hourly relative humidity data for 1990 from the National Weather Service station 
in Tampa, Florida. Julian Day in parenetheses. 

• 



7-24 

Table 7·7. Summary of the Refmed. Regio nal Haze Results for the Ospray Energy Center 
Predicted. a t the PSD Class I Area of the Chassahowitzka NWA 

Days Ou lian Day) of Maximum Concentrations 

Parameter 

Maximum Predicted Concentration 
50, 

NO, 

PM}O 

Computed Concentr.Hions 

(NH,),SO, 

~NOl 

Average Relative Humidity Factor(a) 
Background Visual ~nge(b), Vr 

Background Extinction Coeff.(bext) 

Source Extinction Coeff (beds ) 
(NH,),SO, 

NI-ltNO] 

PM10 

Totalbexts 

·Deciview Change 
Percent Change (%) 
Allowable Criteria (%) 

Units 

uglml 

uglmJ 

km" 

km" 

km" 

July 4 (ISS) 

OJXnn 

0.00914 

0.0323 

0.00235 

0.0118 

2.59 
65 

0.0602 

0.000018 

0.000092 

0.000097 

0.000207 

0.034 
0.34 
5.0 

Predicted for the Proied 
August 16 (228) December 22 (356) 

0.003859 0.000755 

0.004531 0.00629 

0.0344 0.0519 

0.005306 0.001038 

0.00584 0.0081 

2.62 4.69 

65 65 
0.0602 0.0602 

0.000042 0.0000146 

0.000046 0.(00114 

0.000103 0.000156 

0.000191 O.COO285 

0.032 0.047 
0.32' 0.47 
5.0 5.0 

• Computed from relative humidity data measu red in 1990 at the National Weather Service statio n 
in Tampa, Florida . 

b Provided by US. Fish and Wildlife Service 
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Tobk A-& Dosign InIonnatIon _ Stad< P-.netaIior tho Ooprty Enn1tf c.mu f'ItIjcd 
Sicmeno-Wa~5OiF, er,. Low NOx~NatunlCao" 7SS load 

A~proaar Inkt Tanpo:ntute ......... n "' ~ c-" e..., 
Combuotlon Tu:bine I'aformancc: 

~ cx:cko" -...,.. dM:no:7 <") OU OU 
Ambiont RdatM Hua\IdiIy <") .. .. 
CfCWI powttoutput (MW) ",.., "., .. 
CfCWI ha.t rato. (8tw\.W't\. UN) ','" ',,," 

(Btwl:W't\. HI1V) IQ,S15 ,"'" 
Hat Inpo.ot (MMI:IttVh", \..HV)- cakula.tcd "" 1,310 

."...... "" "" (MMIktVhr. HHV} -~ ''''' "" -""'" 1.110 1.110 
Fuel ha.tir« T.Uuc (fkWb. UN) """ """ """"HHV) "'" "'" -""'" 1.110 1.110 
CT .E>chouot Flow 

.... Row ""'" ....... 3,1Q.0\I6 
Tcmpcratuft ('f) ... "" Mobtun t" Vol) ' .n , .. 
OKygcn (S Vol) ''''' 11 41 
MokcuIor Wdght _ i2k:u1atcd "''' "''' •. "...... ,.., ,.., 
V~ Flow (..:&n)_ 1(M.uo Flow (b1\r)" t,.Sf;" (rentp. ('f)+ ..so"F)I1 IMCIIeC\IIor wGcht" 1116JJ / 60........,., 

,.~ 

c.... 

"" .. 
IIU6 
,.." 
\1,315 
1..216 

''''' "" I.UO 

"'~, " .. 1.110 . ...... 
"" '" 1110 

,." ,." 
J.bM0-~ ~ 3,183,096 l,.~!I!o:l 
T ..... po:nhn ('f) 998 1,(113 I,~ 

. MoIccWarwdght 2&49 l8.A3 2&19 
Vobnc flcrw (¥1m)- a.IcuIatcd l,.reI,955 1,OOS,603 t.Hl', ISS 

."...... 

Fud """~ ~).l-bt Input (MMlkwtv)" !.,COUOlBtuMMBtu \Fuel Helt C:>nta.l. BtuII> (LHV) 
Heat Input (MMBtw1\t, UN) Uti 1.310 
lWI_~UIV) ~911 2Q.!I!11 
Fud .... (I¥t>r}-caIaIloted ~ Q.G4 

-J>W¥I<kd ~ 62,ClO 

HclII ftIrota\t (Btt¥cf, U IV) '" "" Fuel <kn&iIif ~ """ ''''' Fud ...., (c£.tw} aIruIMed """" ""'" 
StJd; "'" "'" C· CmrJit!rye. HRSG 
Sl.:khd&ht (fI) ". ". ......... 19.0 ". T_penIlft ("F) .. .. 
HlISG-v ...... 0- (odm>- CT VoIumo:lIow (.m.) " I(HRSO Temp..("F) + 460)Q / (CTT_p. ("F) + 460)1 

CT V __ flow (adm) ~!iI515 l.<<l\.603 
CTTanpo:ntutt:("F) 998 1,013 
HR9G Tempaature ("F) 200 200 
HROO V ...... IIow(adm) 93U38 ~917 

v dDdty W-p V ...... 0- (adm)/ I«.n.n.tn-)" 14) lI1141S!11/6O~ 
V __ Oow (",,*,,) 9JU3lI 

DYmetu (It) 19.0 
VdodtJ w-r c:aJculatcd 5U 
VdodtJ cw->-~ 16JO 

... , 
". 
'" 16.11 

9,&"0 ~Wh (UIV) 
11l20185 ~ 

144 kIIW (NSPS) 
7S ppnlY4@ ISSOl 

116.86 ppam1@ IS" 01 

'" ~ \9.0 ,., 

"'''' ". ,., .... 
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Table 1.-6. Moxirnum Em\osion for CriIf7ia. oM. Otbtr Regu1atm PoUu!ants lor !he ~ ~ Co:rutt Pro;trt 
~W .. t\ngJ'<>o.IH SOlF, o.y low NO>: Combuoto(, Natural c., 75" l.o;>d 

lImI>Ittt~prt:aor Inld Tempaal\ft 
3l"F S9"F 

0... 10 Case7 

!'articulate fmm cr Inc! SCR 
Portitvlalt (Mv). Emksion ",tt (Mv) from manufac:turo:r (front. and back-half) 

Basis,. b'hr. provided (a) 14.6 " .0 

Partlc:ulatt from seR_ Sulfur ~ (fo~ front <OnW>Sion ot so.> mnverv to am"""';um .wfate ( .. PM10) 
PattIru\;I,,,, from ronve:r<iGn of SOt- so. an ......... (I¥hr) ~ Con-.iun so, to 50,,, 1> 5O,I1b so. " 

Corrversion of so, " Ib so, to (NH,),SO. ,,(NH.),. 00.; l> so, 

'" 

so, emission rate ~)- calculated &6 8.1 7.6 
Conversion (") Jmm. so. to so, 25 25 25 
MW:;OYso,(lQ'64) 1.3 u " Conv"""",, (10) f1'om so, to (NH,),(SO.) 100 '''' '''' MW (NH.),SO,tso, (13U!Ilj 1.7 ,., " Partirub.te (l:¥htr <2lculatt:d 3.89 <~ '" 

Particul>lt {lMIr) from cr + SCR 16.\1 

_ ' U 

19.0 " .. 

Futl_(~) 

Sulfur am.t=I (snDW lOOd)· ... umed (b) 
It. so, It> S (w,n) . 
Em....,.. rat. (l:o'hr)- cal<:uWed 

(Mv)- povided (lU glf100d) (not U>ed -
'" 

1,501,2.14 , , .. 
"" Y.' 

,,, 

,,.,.'" , , 
" ... ,.. 

NiIrO$Ul ~ (Whr) .. NOx(ppm)" ( (lO.9x (l • Mokturt(" YlOO)I-OJ<y&~» " 1l16.h V<>IuJM /loW (adm) x 
46 (molo.. wgt NOx) " 60 min/hr, (1545 x (CT t=p.fl') ... 46/TF)x 5.9 .1,(0),00) (<1d). for ppm)) 

8Mis, ppmvd@lS,"O,(a)(d) • • 
Moklutf:O') o.u , ... 
Oqrgen <") ".., "" 

• 
'SO 

13..10 
VQ~Flow (adm) , ....... '''''"" L90,l$ 
T""'pcnturo-iF) '" ''''' "'" EmiWoo ",tt (I¥Iv)- calcuWed D7 ~ 19.1 

(Mvr prtJ\'i<kd '" '" >ll - '"" 
,., "-' 

1IbtIob'hr~~J "'" ''''' , ... 
CUbon ~ (b'hr)- CO(ppIn) x (llO.9>t (I - Moirturt{" YlOOJI .~)) x 1116.1 ~"Volumdlow (adm)" 

2lI (molt. wgt CO) x 60 mlrvhr 1 ]ISiS" {CT IImIp.('F) + 460'F)" LOCQ.OCO(adj. for ppm)l 

Basis,. ppm¥d- calculated '"' '" '" Basil, ppm'td @ 1~ Ol- Clku1atcd " " " - prori<kd (a) " " " MoSturt~) m , ... 'SO 
Qcy$ft'l ~) '''' 13.41 lalO 
V<>Iuono Fbw (.m.) , ..... '"""" 1,90,155 
Tompaaturo ('F) '" "" "" !lmi:<U>n ra~ ~)- ealcuWcd from given pp "" ~3 

,., 
(b1u")- pr<Mdcd ""' "" .. , - '''' 

,..., ,,.,. 
[Ratlo~~ttdJ US , ... ""' 

VOCs (IMv) .. VOC(ppm)x [1- Molstlft(~ Y 111:1] x21 l6.8 IVft2 x Volum<:fbw (adm) x 
16 (mok wgt as methanol x 60 mWht 1[1545 x (CT 1ftnp.('F) + 46C/'F)x 1,(O},O'.n(ad). for ppm)! 

&0:;" ppmvd (_ CH.)- calcuI.ltcd .. <5 <5 
&0 ... ppmvd @ 1~ Ol-e>kub.ttd U U U 

- pr<>Yidcd (a) (e) U .., .., 
MoatuK(~) 7.12 '.M 'SO 
O><ygcn(~) '''' 13.41 13.10 

- -



Table A-6. MWmum EmissIoN forCriIf:ria iond O\her Regulated ~~ for ,he ~ F.ntrgy Cmttt Projtct 
S~W~5OlF, Dry LowNOxComl>uotor, N~tur<>l C .... 75" 1..-:1 

Volume Fbw (oWn) 
Tanpaaturo('Fj 
EmissIon ... tc ~ calc:uIa.ted _r"""" 

(m) 
IRatb bk proYldtdkokuJattd) 

t.-l (Mv) .. NA 

Em;"';"" Rate B.vJt 
Emission tate (Mv) 

en") 

D~ 

c.." ...... .. 
" .. 
"" U'" 

N' 
N' 
N' 

AmbitntoCornp.-lnIet Tanperaturo .. ~ 
"-, ...... 
'." 
" " ~ ,.'" 

N' 
N' 
N' 

Mucury (Mv) .. Bo$l$ (bII(/l Btu) x Heat Input (MMBIWlv)/ I.(OO.(OO MMBttV}(/l Bhl 

B.v.io. Ma" Btu ( ~) 8.(XE.(M 8.(XE.(M 
Heat Input Rale (MMBtu'hr) l.S3' 1,454 
EmMion Rat<: (Mv) IZlE-06 I.IQ1-06 

(Il'Y). 5.3:ilUI6 5.1(E..06 

Sulfuric Acid Mist • SOl <:mission tate (ItoIhr) x tQf\vemon ... te of SOl to H,.SO, (" ) 
xMW II,SO, /MW so, (911164) 

SOl <:rnlssion ... te (M><) 8.6 
hH,.SO, ibso,('9&'64) 1.53 
ConvemontoH,.SO.(") (b) lU 
EmiWonRat<:{b1vl 1.31 

en") ~ 

Soun:r. (a) Slo:mens-Wa tln&h<>uoe 1999. 
(b)GoIderAooodala ln<.199\1. 

'" " 

(e) EItdrio Pow ... Ra.earch ""'tilute (EI'Rl). EItdrio Utili.,. T""", S",,"W>Ca RqJOr\. 199-4 (fable 1l-12) . 
(d) For NOt anisslono, <!iota orlgiNIIy pr<rYXIed at 25 ppmvd ;01 15" ""YG ..... 
(e) F« VOC anlssians,. d.>.1.0 ori,ginaIIy pt"<>VXkd at 2.8 ppmvd at I~ oxygen. 

M 
c.. • 

1.9(7,1$ 

'''' ,., ,.. 
= , .... 

" 1.16 
>w 

• 

• 

• 
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Table 1\-7. Maximum EmissioN for Other Regulated PSO Pollutants for.the Osprey Energy Center Project 
Siemens-Westinghouse 501F •. I?,ay Low NOx Combustor, Natmal Cas, 75 % Load 

Parameter 32" 

""" 10 

AmbienVCompressor Inlet Temperature 

" .. 
Core 7 

Hours of Operation 8,760 8760 

2,3,?,8 TCDD Equivalents (1b1ht) = Basis (lb/lOll Btu)" Heat Input (MMBttVhr)! 1,000,000 MMBtulJOu Btu 

Basis, Ib/1012 Btu 1.2ilE-06 I.20E-06 
Heat Input Rate (MMBh.\Ihr) 1,534 1,454 
Emission Rate (1b/hr) 1.84E-09 1.75E..(19 

(fPY) 8.06E-09 7.646-09 

Beryllium (1bIhr) = Basis (IbI10u Btu) x Heat Input (MMBtw'hr)/ l ,ooo,ooo MMBtu/IOIl Btu 

Basis, lb/lOu Btu 0.006+00 0 
Heat Input Rate (MMBtuIhr) 1,534 1,454 
Emission Rate (1l>Iht) O.OOE+OO O.OOE+OO 

(1'PY) 0.006+00 O.OOE+OO 

Auoride (1bIhr) = Basis {IbIlOu Btu)x H eat Input (MM8tu1hr)/ l jXXl,OOO MMBtw'lOll Btu 

Basis, Ib/lOu Btu O.ooE+OO 0 
Heat Input Rate (MMBtuIhr) 1,534 1,454 
Emission Rate(lblhr) 0.006+00 0.006+00 

(TPY) O.cXIE+OO O.ooE+oo 

Source: Electric Power Research institute (EPRI), Electric Utility Trace Substances Report,. 1994 (fable 8-12). 
Emission factors for metals are questionable and not used . 

Note: No emission factors for hydrogen chloride (HCI) from natural gas-firing. 

" .. 
Core. 

8,760 

1.20E-06 
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Table A·8. Maximum Emissions fO!" Hazardous Air PoUutants lor the Osprey Energy u.nler Project 
Sicmera-Wcstinghouse SOlF, Dry Low NOt Combuslor, Natural Gas,7S j{. Load 

AmbienVCompJl!S:K)r Wei T empcnlure 

Parameler 32°F 59°F 
Ctlse 10 Case 7 

Hours of Operation 

Antimony (IbIhr) ., Basis OWl012 Btu) x Heal Input (MMBtuIhr)/I.ooo,ooo MMBtuflOIl Btu 

Basis,lb{lOIl Btu O.OOE+OO O.OOE+OO 

Heal Input Rale (MMBtWhr) 1.534 1,454 
Emission Rate {ll:¥'hr) O.OOE+OO O.OOE+OO 

(TPY) O.OOE+OO 0.00£+00 

Ben:wne (IbIhr) - &sis (lb{101l Btu) x ~l .... t lnpul (MMBtWhr)/I,ooo.ooo MMBtw'lOu Btu 

Basis, MOu Btu 8.00E..{)1 8.00E..(II 
Heat Input Rate (MMBtuIhr) 1,534 1,454 

Emission Rate Qb1u") I..2.3E·03 1.16£.(13 
(TPY) 5.37E..(13 5.10E..(13 

Cadmium (IbIhr) .. Basis (MOu Btu) x Heat Input (MMBtuIhr)/ l .ooo,ooo MMBtuflOu Btu 

Basis,lb{lOu Btu O.OOE+OO O.OOE+oo 

Hea.t Input Rilte (MMBtWhr) 1.,534 1,454 
Emission Rate (IbIhr) O.OOE+OO O.ooE+OO 

(TPY) O.ooE+oo O.ooE+OO 

Chromhun (IbIhr) .. Basis (1b(J.Q'l Btu) x Heal Input (MMBIw'hr)/ l ,ooo.ooo MMBtw'lOu Btu 

Basis, IWlOu Btu O.OOE+OO O.OOE+OO 
Heat Input Rate (MMBtuIhr) 1,534 1.454 
Emission Rate (IbIhr) O.OOE +00 O.OOE +00 

(fPY) O.OOE+OO O.ooE+OO 

FonnakIchyde (IbIhr) .. Basis (1bflOu Btu) x Heat Input (MMBtuIhr)/I.ooo,ooo MMBtWlOuBtu 

Basis,IWlOu Btu 3.4OE+Ol 3.4OE+Ol 
H<-o!.t InP1lt Ratoeo(MMBtw1v) 1,534 1.40<;4 
Emission RIIte (lWhr) 5.21&02 4.94E..(l2 

(fPY) 2.28E..o1 2.17E..(l1 

Cobalt (\l¥'hr) .. Basis (lWIOu Btu) x Heat Input (MMBtw1v)/l.ooo,ooo MMBtWlOu Btu 

&si<J, 1b/10u Btu 0.00£+00 0.00E. +00 

Heat mput Rate (MMBtwhr) 1,534 1,454 
F.mission Rate(lblhr) O.OOE+OO O.ooE+OO 

(TPY) O.ooE+OO O.OOE+oo 

Manganese (IbIhr) .. Basis (1bflOn Btu) x Heal Input (MMBtuIhr)/I,ooo,ooo MMBtw'lOn Btu 

Basis, Man Btu O.OOE+OO O.OOE+OO 
Heat mput Rale (MMBtuIhr) 1.,534 1,454 
Em.i:I6ion Rate (IbIhr) O.ooE+OO O.OOE+oo 

(TPY) O.OOE+oo O.OOE+oo 

Nicbl (IbIhr) .. Basis 0b(lQ'l Btu)x Heat Input (MMBtuIhr)/I.ooo,ooo MMBIWloD Btu 

Basis, MoD Btu O.OOE +00 o.OOE +00 
Heat Input Rate (MMBtuIhr) 1.,534 1,454 
Emission RIlle (IbIhr) O.OOE+OO 0.008+00 

(TPY) 0.00£+00 O.OOE+OO 

95 .. 
c..-. 

"'" 
O.OOE+OO 

1,351 
0.00£+00 
0.00£+00 

8.00E..(II 

1,351 
t .08E"{)3 
4.73E..(13 

O.ooE+OO 
1,351 

O.OOE+OO 
o.oOE+OO 

O.OOE+OO 
1,351 

O.ooE+OO 
O.ooE+OO 

3.4OE+OI 
1,351 

4..S9E..{l2 
2.01E..(II 

0.00£+00 
1,351 

O.llOE+oo 
O.OOE+oo 

O.OOE+OO 
1,351 

O.OOE+oo 
O.ooE+OO 

0.00£+00 
1,351 

O.OOE+oo 
O.ooE+OO 
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Table A-8. Maximum EmissioN fw HaurdOWl Air Pollutants for the Osprey Enezgy Center Project 
Siemens-Westinghou:;e 5Ol~. Dry Low NOx Combu$t(n', NlI.turnl c.s,7S % Load 

Alnbienl/Compressor Inlet Tempenture 
Parameter 32°F 59°F 

Case 10 Gose 7 

Phosphorous (Ib'hr) - &sis (lltlOu Btu) l( HelII Input (MMBtw'hr)/1,.ooo,ooo MMBtW'lOu Btu 
Basis, G:y't(jl Blu O.OOE+OO O.OOE+OO 
Heat Input Ra.te (MMBtw'hr) 1,534 1,454 
Emission Rate (IbIhr) O.OOE+OO O.ooE+OO 

(I'PY) OJJOE+OO OJXlHOO 

Selenium (IMu') .. Basis (lMOIl Btu) x H<'IIt Input (MMBtwru)/l,ooo,ooo MMBtWlOU Btu 

Basis, lb/lOu Btu O.OOE+OO O.OOE+OO 
Heat Input R.I.!e (MMBtw'hr) 1,534 1,454 
Emission Rate (Ih'hr) O.OOE +00 O.OOE +00 

(fPY) O.OOE+OO O.OOE+OO 

Toloone (Mu) "; Basis (lltlOu Btu) x Hea.l Input (MMBhv'hr)/l,ooo,ooo MMBttVlOu Blu 

Basis,MOD Btu 1.OOE+OI UIOE+Ol 
~lI.t Input Rale (MMBtWhr) 1,534 1,454 
Emission Rate (lbIhr) 153E-02 1.4SE.(l2 

(fPY) 6.72E..()2. 6.J7E-02 

Souroe: Electric Power Ro:scardt Institute (EPRf). Electric Utility Trace SubslulCC$ Report, 1994 crable &12). 
Emission f"don for metals are questionable and not used. 
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Table A·ll. Maximum EmIssions for Other Regulated PSD PoUuttnts for the Osprey Energy Center Project 
Siemens-Westinghouse SOlF, Dry Low NOx Combustor, Natural Gas, 60 " Load 

Ambient/Compressor Inlet Temperature 
Parameter 32 or: 59 '"F 

Case 11 CaseS 

Hours of Operation 8,760 8,760 

2.3,7.8 TCDD Equivalents (Uvhr) .. Basis (IbI1011 Btu) x Heat Input (MMBtuJhr)/ t.ooo.ooo MMBtu/lOu Btu 

Basil, MOll Btu 1.20E-06 t.20E-06 
Heat Input Rate (MMBtu/hr) 1.332 1,280 
Emission Rate (lbJll r) 1.60E·09 1.54E-09 

(TPY) 7.00E.()9 6.73E-09 

Beryllium (IbIhr) .. Basis (Moll Btu) x Heat Input (MMBtUIhr)/ t.ooo.ooo MMBtu/lOIZ Btu 

8a5is, MOll Btu O.ooE+OO O.OOE+oo 
Heat Input Rate (MMBtu/hr) 
Emission Rate (lbIhr) . 

(11''1) 

1,332 

O.ooE+oo 
O.OOE+oo 

' ,280 
O.OOE+OO 
O.ooE+OO 

Fluoride (IMlr) .. Basis (lbIlOI: Btu) x Heat Input (MMBtuIhr)/ l.ooo.ooo MMBtu/lOn Btu 

Basis, Jb/lol1 Btu O.ooE+OO O.OOE+oo 
Heat Input Rate (MMBtuIhr) 1,332 I,28/) 
Emillsion Rate (lblhr) O.ooE+oo O.OOE+OO 

(l'PY) O.ooE+OO O.OOE+OO 

Source: Electric Power Research Institute (EPRI), Electric Utility Trace Substances Report, 1994 (Table B·12) . 
Emission factors for metals are questionable and not used . 
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Table ","11. ""'''''WII EIoI ....... b l\.t.z.otdouoA6 ............ b-1J.o ~ EMrv!:m1tt Ptoject 
so..-w-u--SOl', Dr,. t-NO. CoonMkor, Notuni c... 60. l.-t 

'" c- n 
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03111/00 B-1 993957lVPSD/APPB 

B.1 NEW SOURCE PE1U'ORMANCE STANDARDS 

BACT is a case-by-ca.se emission limitation for each applicable pollutant, based on the 

maximum degree of emission reduction aLlee taking into act:ount the energy, environmental 

and economic impacts, and other costs. The BACT cannot be any less stringent than any 

applicable new source performance standards (NSPS) and consideration must be given to 

the applicable NSPS in the determination of BACT (Rule 62-212.400(6) F.A.c.]. This 

requirement also applies for any applicable National Emission Standard for Hazardous Air 

Pollutants promulgated under 40 CPR Part 61. For combustion turbines the applicable NSPS 

is 40 CFR Part 60, Subpart GG Standards of Performance for Stationary Gas Turbines. 

B.l.1 SUBPART GG 

The NSPS regulations (40 CFR, Subpart GG) applicable to gas turbines apply to: 

1. Electric utility stationary gas turbines with a heat input at peak load of greater 

than 100 x 10' Btulhr (40 CFR 60.332 (b}J; 

2. Stationary gas turbines with a heat input at peak load between 10 and 

100 x 10' Btu!hr (40 CPR 60.332 (c)t or 

3. Stationary gas turbines with a manufacturer'S rate base load at ISO conditions of 

30 MW or less (40 CPR 60.332 (d)]. 

The electric utility stationary gas turbine provisions apply to stationary gas turbines 

construct~d for the purpose of supplying more than one-third of their potential electric 

output capadty for sale to any utility power distribution system 140 CFR 60.331 (q»). The 

requirements for electric utility stationary gas turbines are applicable to the SOlFD turbines 

proposed for the project and are the most sbingent provision of the NSPS. These 

requirements are summarized in Table 8-1 and were considered in the BACT analysis. 

As noted from Table 8-1, the NSPS NO. emission limit can be adjusted upward to allow for 

fuel-bound nitrogen (FBN). For a fuel-bound nitrogen concentration of 0.015 percent or less, 

no increase in the NSPS is provided; for a fuel-bound nitrogen concentration of 0.03 percent, 

the NSPS is increased by 0.0012 percent or 12 parts per million (ppm). The NSPS NO. 

emission limit adjustment is not affected by natural gas combustion. 
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8.1.2 SUBPARTDA .. 

The applicable NSF'S for duct firing are codified in 40 CFR 60, Subpart Da and apply to fossil~ 

fuel fired steam generators with a heat input of more than 250 mmBtu/hr. On September 16, 

1998, these NSF'S were updated to include generally more stringent emission limitations for 

NO •. These revised NSF'S apply to any affected facility, which commenced construction after 

July 9, 1997. The applicable NOx NSPS limit for firing coaJ, oil or natural gas, or a mixture of 

these, or any other fuels, is 1.6 Ib/MW (40 CFR 6O.44a(d)(1)]. The proposal NO" emission 

limit for the Project of 4 ppmvd corrected to IS-percent oxygen is equivalent to about 0.10 

Ib/MW, which is much lower than the NSF'S. 

B.2 BEST AVAILABLE CONTROL TEGINOLOGY 

The "top-down" analysis for determining BACT, as provided for in EPA's Draft 1990 New 

Source Review Workshop Manual, is used by the FDEP in detennining BACT under Rule 62-

212.4OO(S)(c) F.A.C. The procedure involves 5 steps: identification of control technolOgies, 

elimination of technically infeasible control technologies, a ranking of the feasible control 

• 

technolOgies, an evaluation of the effective control technologies and the selection of BACf. • 

The identification of control technologies is developed from the information obtained from 

BACf/lAER Information System (BUS) .database maintained at EPA's National Computer 

Center located at Research TriangJe Park. North Carolina. 

The elimination of infeasible technologies is based on those engineering aspects that would 

preclude a technology's use due to phYSical, chemical or other engineering consideration. 

Control technologies that are technically feasible are ranked by control effectiveness, with 

determination of the environmental, econoOuc and energy costs and benefits of the control 

technologies. lhis information forms the basis for the case-by-case consideration of 

environmental, energy and economic impacts. The .... top,. feasible control alterable is selected 

unless it can be rejected based on economic, environmental or energy considerations. 

B.2.1 NlTROGEN OXIDES 

NO. emissions from combustion of fossil fuels consist of thermal NO. and fuel-bound NO.. • 

Thermal NO. is formed from the reaction of oxygen and nitrogen in the combustion air at 
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• combustion temperatures. Formati~n of thermal NO~ depends on the flame temperature, 

residence time, combustion pressure, and air-to-fuel ratios in the primary combustion zone. 

The design and operation of the combustion chamber dictates these conditions. Fuel-bound 

NO" is created by the oxidation of volatilized nitrogen in the fuel. Nitrogen content in the 

fuel is the primary factor in its formation. Natural gas has negligible amounts of fuel-bound 

nitrogen. 

• 

• 

Identification of NO! Control Technologies 

Table B-2 presents a listing of the lowest achievable entission rates,lbest available control 

technology (l.AER/BACI) decisions made by state environmental agencies and EPA regional 

offices for gas turbines including duct firing. This table was developed from the information 

obtained from BACf/LAER Information System (BUS) database maintained at EPA's 

National Computer Center located at Research Triangle Park, North Carolina. 

HistOrically, the most stringen"t NO. controls for CTs firing natural gas established as 

LAER/BACf by state agencies were combustion controls with selective catalytic reduction 

(SCR) and combustion controls alone. SCR is a post-combustion control. while advanced dry 

low-NO. combustors minimize the formation of NO. in the combustion process. When SCR 

has been employed, dry low-NO. combustion technology are used initially to reduce NO. 

emissions when oombusling natural gas. 

The dry low-NO. combustion technology has been developed and made available since the 

early 19905 for gas turbines. NO. emission levels of 25 ppmvd corrected to 15 percent 0 1 and 

less can currently be achieved with dry low-NO. combustion technology. 

SCR has been installed or pennitted in over 100 projects. The majority of these projects 

(more than 90 percent) were initially cogeneration fadlities with capacities of 50 MW or 

less. Many of these projects that initially installed SCR were located in the Southern 

CalifOrnia N01 nonattainment area, where SCR was initially required not as BACf but as 

LAER, a more stringent requirement. As noted previously, there are distinct regulatory 

and policy differences between LAER and BACT. As discussed in Section 3.0, BACf 
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involves an evaluation Qf the economic, environmental, and energy impacts of alternative 

control technologies. In contrast, LAER only considers the technical aspects of control. 

The initial SCR projects in California used natural gas as the primary fuel, and less than 15 

percent of the SCR applications had distillate fuel as backup. 

More recently, projects with SCR have been installed throughout the US induding the states 

of Vermont, Massachusetts, Connecticut, New Jersey, New York, Rhode Island, Virginia, 

Georgia and Florida. The size of these projects ranges from 22 MW to over 500 MW. 

Reported and permitted NOx removal efficiencies of SCR range from 40 to over 80 percent of 

NO. in the" exhaust gas stream. The most common emission limiting standards associated 

with SCR are 9 ppmvd corrected to 15 percent 0 1 or less for natural gas firing. More 

recently, facilities have been permitted with BAcr emission limits of 3.5 ppm and less. 

• 

Other con trol technologies under development for controlling NO. emissions from • 

combustion turbines for include SCONO:. no and XONON1M
• SCONO. no is an add-on control 

using absorption and chemical conversion to remove NO. formed from combustion, while 

XONONFM is a catalytic combustion system integral to the turbine. Other potential 

technologies used in combustion processes for NO. removal includes: NO:.OtIT, Thermal 

DeNOv and NSCR. 

Technology Descriptions and Feasibility 

Dry Low-NO:. Combustor 

In the past several years, cr manufacturers h ave offered and installed machines with dry 

low-NO:. combustors. These combustors, which are offered on conventional m achines 

manufactured by General Electric (GE), Siemens/Westinghouse, and ABB, have 

demonstrated NO:. concentrations of 25 ppmvd .or less when firing natural gas. GE and 

Siemens/Westinghouse have offered dry low-NO. combustors on advanced heavy-duty 

industrial machines. Thermal NO:. formation is inhibited by using combustion techniques 

where the natural gas and combustion air are premixed before ignition. For the cr being • 

considered for the project, the combustion chamber design includes the use of dry low-NO. 
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combustor technology. '. The NOo. emission level when firing natural gas at baseload 

conditions is 25 ppmvd (corrected to 15 percent O~, a level which is guaranteed by the 

selected vendor (SiemensIWestinghouse) for the project. 

Selective Catalytic Reduction (SCR) 

Selective Catalytic Reduction (SCR) uses ammonia (NH) to react with NO. in the gas stream 

in the presence of a catalyst. NH3I which is diluted with air to about 5 percent by volume, is 

introduced into the gas stream at reaction temperatures between 600"F and 75O"F. The 

reactions are as follows: 

4NH3 + 4NO + O2 =- 4N2 + 6H10 

4NH) + 2NOl + 0 1 = 3N1 + 6H10 

SCR operating experience, as applied to gas turbines, consists primarily of baseload natural­

gas-.fired installations either of cogeneration or combined cycle configuration. All recent SCR 

applications on combined cycle units have the catalyst placed in the HRSG to achieve proper 

reaction conditions. This allows a relatively constant temperature for the reaction of NH) 

and NO. on the catalyst surface. 

For combined cycle units, SCR is an available, tedtnically feasible and demonstrated 

technology. 

SCONO.-

SCONO,," is a NO" and CO control system exclusively offered by Goal Line Environmental 

Technologies (GLET). GLIIT is a partnership formed by Sunlaw Energy Corporation and 

Advanced Catalyst Systems, Inc. In 1998, ABB acquired the exclusive license for the 

technology in the United States for control applications larger than 100 MW. 

The SCONO. - system employs a single catalyst to simultaneously oxidize CO to CO, and 

NO to NOl . NOl formed. by the oxidation of NO is subsequently absorbed onto the catalyst 

surface through the use of a potassium carbonate absorber coating. The SCONO" no 

oxidation/absorption cycle reactions are: 
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NO+~02+NOl 

2N02 + K"CO] .. CO2 + KNOz + KNO, 
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(1) 

(2) 

(3) 

CO2 produced by reaction (1) and (2) is released to the atmosphere as part of the CfIHRSG 

exhaust gas stream. 

As shown in Reaction (3), the potassium carbonate catalyst coating reacts with NOz to fonn 

potassium nitrites and nitrates. Prior to saturation of the potassium carbonate coating, the 

catalyst must be regenerated. This regeneration is accomplished by passing a dilute 

hydrog~I\""reducing gas across the surface of the catalyst in the absence of °2- Hydrogen in 

the reducing gas reacts with the nitrites and nitrates to fonn water and elemental nitrogen. 

COl in the regeneration gas reacts with potassium nitrites and nitrates to form potassium 

carbonate; this compound is the catalyst absorber coating present on the surface of the 

catalyst at the start of the oxidation/absorption cycle. The SCONO~ no regeneration cycle 

reaction is: 

(4) 

Water vapor and elemental nitrogen are released to the atmosphere as part of the CfIHRSG 

exhaust stream. Following regeneration, the SCONO~'" catalyst ~as a regenerated layer of 

potassium carbonate, allowing the oxidation/absorption cycle to begin again. There is no 

reported net gain or loss of potassium carbonate after both the oxidation/absorption and 

regeneration cycles have been completed. 

Since the regeneration cycle must take place in an oxygen-free environment, the section of 

catalyst undergoing regeneration is isolated from the exhaust gas stream using a set of 

louvers. Each catalyst section is equipped with a set of upstream and downstream louvers. 

During the regeneration cycle, these louvers close and valves open allowing fresh 

regeneration gas to enter and spent regeneration gas to exit the catalyst section being re-

• 

• 

generated. At any given time, 75 percent of the catalyst sections will be in the oxida- • 
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lion/absorption cycle, wl)ile 25 percent will be in regeneration mode. A regeneration cycle is 

typically set to last for 3 to 5 minutes. 

Regeneration gas is produced by reacting natural gas with 0 1 present in ambient air. The 

SCONO ..... system uses a gas generator produced by Surface Combustion. This unit uses a 

two-stage process to produce hydrogen and carbon dioxide. In the first stage, natural gas 

and ambient air are reacted across a partial oxidation catalyst at 1,9OO"F to fonn CO and 

hydrogen. Steam is added and the gas mixture is then passed across a low temperature shift 

catalyst, forming COl and additional hydrogen. The resulting gas stream is diluted to less 

than 4 percent hydrogen using steam or another inert gas. The regeneration gas reactions 

are: . ". 

CH. + ~Ol + 1.88N1 '" CO + 2H1 + 1.88N1 

CO + 2Hz + H;P + 1.88N~ .. COl + 3 Hl + 1.SSNl 

(5) 

(6) 

The SCONO ..... operates at a temperature range of 300 to 700"F and, therefore, must be 

installed in the appropriate temperature section of a HRSG. For SCONO" no systems 

installed in locations of the HRSG above SOO"F, a separate regeneration gas generator is not 

required. Instead, regeneration gas is produced by introducing natural gas directly across the 

SCONO" no catalyst that reforms the natural gas. 

The SCONO" no system catalyst is subject to reduced performance and deactivation due to 

exposure to sulfur oxides. For this reason, an additional catalytic oxidation/absorption 

system (SCOSO"TM) to remove sulfur compounds is installed upstream of the SCONO" no 

catalyst. During regeneration of the SCOSO"TW catalyst, either hydrogen sulfide or SOl is 

released to the atmosphere as part of the Cf/HRSG exhaust gas stream. The absorption 

portion of the SCOSO"TM process is proprietary. SCOSO"TM oxidation/absorption and 

regeneration reactions are: 

co + »0, " CO, 
SO:l+~O:l " SO) 

SD, + SORBER .. [SO, + SORBER] 

Golder Associates 

(7) 

(8) 

(9) 



O3I1JJOO B-8 993957U'PSD/APPB 

[SO, + SORBER] + 4 H," H,5 + 3 H,O (10) 

Utility materials needed for the operation of the SCONO. TW control system include ambient 

air, natural gas, water, steam, and electricity. The primary utility material is naturnl gas used 

for regeneration gas production. Steam is used as the carrier/dilution gas for the re­

generation gas. Electricity is required to operate the computer control system, control valves, 

and louver actuators. 

Commercial experience to date with the SCONO. no control system is limited to one small 

combined cycle (cq power plant located in Los Angeles (the federal facility). This power 

plant, owned by GLET partner SunJaw Energy Corporation, utilizes a GE I..M25OO turbine 

(30 MW site) equipped with water injection to control NO. emissions to approximately 25 

ppmvd. The SCONO. OM control system was installed at the Sunlaw Energy facility in 

December 1996 and has achieved a NO. exhaust concentration of 3.5 ppmv resulting in an 

approximate 85 percent NO" removal efficiency. 

A second SCONO. TlI system was installed at the Genetics Institute Facility in Andover, 

Massachusetts in late 1998. The system is installed on a S-MW Caterpillar Solar Turbine with 

a Deltak boiler. The NO. emission limit is 2.5 ppmvd at IS-percent 02' ABB Environmental 

reports that the system is operating successfully, although there huve been incidents of high 

NO. emissions that ABB Environmental attributes to combustion control problems and not - . 
to the SCONO. no system. 

The SCONO" .... control technology is not considered to be technically feasible because it has 

not been commercially demonstrated on "large Cfs. The Cfs planned for the project, 

Siemens-Westinghouse SOlF units, each have a nominal generating capacity of 180 MW 

which are approximately seven times larger than the nominal25-MW GE LM2500 utilized at 

the Sunlaw Energy Corporation federal facility. Technical issues aSsociated with scale-up of 

the SCONO.... technology given the large differences in machine flow rates may be 

Significant. 
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XONONT'M Catalytic Combustor 
Catalytic combustors are being developed for low emission applications on turbines where 

the catalyst is internal to the combustion system. The XONONTM Combustion System is a 

catalytic combustion system developed by Catalytica Combustion Systems, Inc. which can 

achieve low emission levels of NO", CO and VOe. The XONON'fM system combusts the fuel 

over a catalyst, reducing the temperahtre of combustion and providing for more complete 

combustion of the fuel. The system is referred to as "flameless combustion", where 

combustion temperatures are at conditions where limited NO. formation occurs. However, 

the exhaust temperatures from a combustion turbine standpoint are still sufficient for the 

expansion of the gases through the turbine for power generation. Emission levels of NO. at 

less thin "2 .ppm have been reported for the 1.5 MW Kawasaki gas turbine located at Sun 

VaUey Power. Recently, this technology has been proposed for a 750 MW combined cycle 

facility. This facility, the Pastoria Energy Facility, is a project proposed by affiliates of Enron 

Corporation, which has a 15 percent interest in Catalytica Combustion Systems, Inc. 

Commercial operation is scheduled for the summer of 2003. Catalytica is currently working 

in coUaboration with several gas turbine manufacturers including General Electric, Pratt & 

Whitney, RoUs Royce Allison and Solar. XONON™ is not considered technically feasible 

based on the lack of operating experience with "F" Oass turbines. 

NO~OUT Process 

The NO~Qur process originated from the initial research by the Electric Power Research 

Institute (EPRI) in 1976 on the use of urea to reduce NO~. EPRI licensed the proprietary 

process to Fuel Tech, Inc., for commercialization. In the ·NOxOur process, aqueous urea is 

injected into the flue gas stream ideally within a temperature range of 1,6OO"F to 1,9OO"F. In 

the presence of oxygen, the foUowing reaction results: 

CO(NHJ, + 2N0 + }> 0, .. 2N, + CO, + 2H,o 

The amount of urea required is most cost-effective when the treabnent rate is 0.5 to 2 moles 

of urea per mole of NOx. In addition to the original EPRI urea patents, Fuel Tech claims to 

have a number of proprietary catalysts capable of expanding the effective temperature range 

of the reaction to between 1,6OO"F and 1,9SOOF. Advantages of the system are as fonows: 
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1. Low capital aod operating costs as a result of use of urea injection, and 

2. The proprietary catalysts used a re nontoxic and nonhazardous, thus eliminating 

potential disposal problems. 

Disadvantages of the system are as follows: 

1. Fonnation of ammonia from excess urea treatment rates andlor improper use of 

reagent catalysts, and 

2. Sulfur trioxide (50), if present, will react with ammonia created from the urea to 

form ammonium bisulfate, potentially plugging the cold end equipment 

downstream. 

Commerciaf application of the NO"OUT system is limited and the NO~OlIT system has not 

been demonstrated on any combustion turbine/HRSG unit. 

• 

The NO"OUT process is not technically feasible for the proposed project because of the high 

application temperature of l,6CXrF to l}JSO"'F. The maximum exhaust gas temperature of the • 

Siemens-Westinghouse 501F cr is about 1,1000F. Raising the exhaust temperature the 

required amount essentially would require installation of a heater. This would be 

economically prohibitive and would result in an increase in fuel consumption, an increase in 

the volume of gu:ie::l lhut must be trea ted by the control system, and an incrco.sc in 

uncontro~ed air emissions, including NO •. 

Thermal DeNO. 

Thennal DeNO. is Exxon Research and Engineering Company's patented. process for NO" 

reduction. The process is a high temperature selective noncatalytic reduction (SNCR) of 

NO" using ammonia as the reducing agent. Thermal DeND" requires the exhaust gas 

temperature to be above l~F. However, use of ammonia plus hydrogen lowers the 

temperature requirement to about l)XxrF. For some applications, this must be achieved by 

additional firing in the exhaust stream before ammonia injection. 

The only known commercial applications of Thermal DeND" are on heavy indusbial boilers, • 

large furnaces, and incinerators that co.r:-sistently produce exhaust gas temperatures above 
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l ,8OO"'F. There are no known applications on or experience with ers. Temperatures of 

1,8OO"F require alloy materials constructed with very large piping and components since the 

exhaust gas volume would be increased by several times. As with the NQ.OUT process, 

high capital, operating, and maintenance costs are expected because of material 

requirements, an additional duct burner system, and fuel consumption. Uncontrolled. 

emissions would increase because of the additional fuel burning. 

Thus, the Thermal DeNOx process will not be considered for the proposed project since its 

high application temperature makes it technically infeasible. The maximum exhaust gas 

temperature of a 501 F combustion turbine is typically l,l000F; the cost to raise the exhaust 

gas to such a high temperature is prohibitively expensive. 

Nonselective Catalytic Reduction 

Certain manufacturers, such as Engelhard, market a nonselective catalytic reduction system 

(NSCR) for NO. control on reciprocating engines. The NSCR process requires low oxygen 

content in the exhaust gas stream and high temperature (700"'F to 1,4O<rF) in order to be 

effective. Cfs have the required temperature but also have high oxygen levels (greater than 

12 percent) and, therefore, cannot use the NSCR process. As a result, NSCR is not a 

technically feasible add..an NO" control device for Cfs. 

Technology Feasibility and Ranking 

The combustion technology using dry-lOW NO" combustors is available, demonstrated and 

technically feasible for combustion turbines in combined cycle configuration. The advanced 

dry low-NO" combustion technology alone can achieve 25 ppm (corrected. to 15 percent O:~ 

dry conditions) when firing natural gas. 

The technical evaluation of post-combustion gas controls that include NO"OUT, Thermal 

DeNO", and NSCR, and indicate that these processes have not been applied to combined 

cycle combustion turbines and are technically infeasible for the project because of process 

constraints (e.g., temperature). SCONO" .... is potentially feasible; however, there is currently 

no commercially demonstrated application of SCONO" no in a large combined cycle unit (i.e., 

170 MW). While the XONO~ catalytic combustion system is potentially feasible, 
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application to a large combined cycle unit has also not been demonstrated. For these 

reasons, the SCONO. no and XONON'fM are still considered in the commercial d emonstration 

stage. SCR is commercially available, technically feasible and demonstrated for combined 

cycle units. 

For proposed project, the combination of dry low-NO. combustion technology with SCR is a 

technically feasible and demonstrated alternative that can achieve a maximum degree of 

emission reduction. The combined technology is capable of achieving a NO. emission level 

of 4 ppm when firing natural gas (corrected to 15 percent 0, dry conditions. 

Below is .a summary of the ranking for technical availability, demonstration and feasibility 

for the proposed project. 

Technology Summary 
Technology 
Selective Catalytic Reduction 
Dry Low-NO. Combustors 

SCONO. 

XOXON'" 

Thermal De NO~ 
NO. Out 
NSCR 

SCR Cost Estimates 

Available, Demonstrated and Feasible 
Available, Demonstrated and Feasible for 
Gas Firing 
Available, Potentially Feasible, Not Yet 
Demonstrated on "F" Oass a s 
Available, Potentially Feasible, Not Yet 
Demonstrated on .... p" Class Cfs 
Not Available or Feasible 
Not Available or Feasible 
Not Available or Feasible 

Tables 8-3 and B-4 present the total capital and annualized cost for SCR applied to combined 

cycle operation, respectively. The costs were developed using EPA Cost Control Manual 

(EPA, 1990 & 1993). Vendor based estimates were used for the SCR system. Standard EPA 

recommended cost factors were used. A capital recovery period of 15 years was used fo r the 

capital costs. 

Comparison of Economic, Environmental and Energy Impacts 

• 

• 

Tables 8-5 present a comparison of the economic, environmental and energy impacts • 

associated with the top control alternatives for one combined cycle unit (Cf and HRSG). 
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Table M presents the pqtential emissions resulting from the fonnation of ammonium salts 

(i.e., particulate matter), ammonia slip and secondary emissions. The latter results from 

generation lost due to the back pressure of the SCR system. 

Proposed BACT and Rationale - The proposed BACf for the Project is DLN combustion 

with selective catalytic reduction (SCR) for the combustion turbines firing natural gas. ntis 

"top-level" of control cannot be rejected as BAO' based on economic, environmental, or 

energy inputs. The proposed BACT for the natural gas fired duct burners is low NO~ 

combustion and SCR. The proposed NO~ emissions level using the technologies described 

above is 4.0 ppmvd (corrected to 15-percent OJ when firing natural -gas under base load 

conditions for the combustion turbine and natural gas--fired duct burner. Although this 

emission leve l is slightly higher than several recent BAcr detenninations in the southeastern 

United States, it reflects the highest proposed NO" removal efficiency in the region. The 

emission level proposed is equivalent to about 0.10 IbIMW which is over 10 times lower than 

the recently promulgated EPA new source performance standards (NSPS) for steam electric 

units. This new NSPS has a NO" limit for new sources of 1.61b/MW of gross energy output 

(September 16, 1998; 63FR179). 

B.2.2 CARBON MONOXIDE 

Identification of CO Control Technologies 

CO emi~~ons are a result of incomplete or partial combustion of fossil fuel. Combustion 

design and catalytic oxidation are the control alternatives that are viable for the project. 

Table B-7 presents a listing of LAERlBACf decisions for CO emissions from combustion 

turbines. Good combustion practice is the most common control technique used in crs. 

Sufficient time, temperature, and turbulence is maintained within the combustion zone to 

maximize combustion efficiency and minimize the emissions of CO. For the Cfs being 

evaluated, CO emissions will not exceed 10 and 25 ppmvd, corrected to 15 percent 0 21 dry 

conditions base load (100- to 70-percent load) conditions, power augmentation mode, 

respectively. For duct firing and duct firing with power augmentation, CO emissions will 

not exceed 16 and 30 ppmvd, corrected to 15 percent 0 21 dry conditions, respectively. CO 

emissions will not exceed 50 ppmvd, corrected to 15 percent 0 21 dry conditions during low­

load (i.e., 70 to 60 percent) conditions. 
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Technology Description. • 

In an oxidation catalyst control system, CO emissions are reduced by allowing unburned CO 

to react with oxygen at the surface of a precious metal catalyst, such as platinum. 

Combustion of CO starts at about 300"F, with removal efficiencies above 90 percent 

occurring at temperatures above 600"F. Catalytic oxidation occurs at temperatures 

50 percent lower than that of thermal oxidation, which reduces the amount of thermal 

energy required. 

For Cfs, the oxidation catalyst can be located directly after Ute cr. Catalyst size depends 

upon the exhaust flow, temperature, and desired efficiency. The existing oxidation catalyst 

applica~oJls primarily have been limited to smaller cogeneration facilities burning natural 

gas, although larger wtits have been recently installed with oxidation catalysts. 

SCONO,," also provides CO removal; however, it was not quantitatively evaluated because, 

as discussed with the NOx BACf information, it is not demonstrated on "F" Class turbines . 

Combustrols are inherent in the design of the combustor to minimize the formation of CO 

while reducing NOll emissions. 

Technical Feasibility and Ranking 

Both an oxidation catalyst and combustion controls are technically feasible for the project. 

SCONO. " -is not considered technically feasible. 

For Cfs, the oxidation catalyst can be located directly after the cr. Catalyst size depends 

upon the exhaust flow, temperature, and desired efficiency. The existing oxidation catalyst 

applications primarily have been limited to smaller cogeneration facilities burning natural 

gas, although larger units have been recently installed with oxidation catalysts. 

Oxidation Catalyst Costs 

Tables B-8 and B-9 present the capital and annualized cost for an oxidation catalyst applied 

• 

one combined cycle unit. The maximum CO impacts are less than O. t percent of the • 
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applicable ambient air quality standards. There would also be no secondary benefits, such as 

reducing acidic deposition, to reducing CO. 

Comparison of Economic. Environmental and Energy Impacts 

Tables 8-10 present a comparison of the economic, environmental and energy impacts 

associated with the top control alternatives for a combined cycle unit. Table 8-11 presents 

the potential emissions resulting from the fonnation of ammonium salts (Le., particulate 

matter), ammonia slip and secondary emissions. The latter results from generation lost due 

to the back pressure of the oxidation catalyst. 

Proposed BACT and Rationale 

Emission limitations (see Table 4-1) consistent with good combustion practices are proposed 

as BACT. The energy, environmental and economic consequences of using catalytic 

oxidation on Cfs is unreasonable as BACT. The proposed BACT emission rates for CO will 

not exceed 10 ppmvd (corrected to IS-percent OJ at loads from 100 to 70 percent, 16 ppmvd 

(corrected to IS-percent OJ for duct firing and 30 ppmvd while operating during power 

augmentation and duct firing. CO emission under low load operation (i.e., loads from 70 to 

60 percent) will not exceed 50 ppmvd (corrected to IS-percent 02l. Catalytic oxidation is 

considered unreasonable for the following reasons: 

1. Catalytic oxidation will not produce measurable reductions in the air quality 

impacts; 

2. The economic impacts are Significant (i.e., the capital cost is about $1.68 million per 

unit, with an annualized cost of $710,000 per year per unit; 

3. Recent projects in Florida have been authorized with BACT emission limits of 12 

ppmvd at base load on gas, and 30 ppmvd when duct firing; and 

4. The added back pressure on the turbine will result in additional fuel consumption 

and lost energy. 

Combustion design is proposed as BACf as a result of the technical and economic 

consequences of using catalytic oxidation on Cfs. Catalytic oxidation is considered 

urueasonable since it will not produce a measurable reduction in the air quality impacts. In 

addition, the cost of an oxidation catalyst would be Significant and not be cost effective given 
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the maximum proposed.~mission limits. Moreover, recent tests on a Siemens-Westinghouse 

"'p Class turbine with DLN found concentrations much Jess than 10 ppmvd. 'This actual 

experience suggests that CO concentrations .when operation will be lower than that 

evaluated; thus, the economic impact analysis is conservative. 
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Table B-1. Federal NSPS for Electric Utility Stationary Gas Turbines 

Pollutant 

Nitrogen Oxidesb 

Emission Umitation· 

0.0075 percent by volume (75 ppm) at 
15 percent 0 1 on a dry basis adjusted for 
heat rate and fuel nitrogen 

• Applicable to electric utility gas turbines with a heat input at peak load of greater than 100 
x 10' Btu/hr. 

to Standard is multiplied by 14.4/Y; where Y is the manufacturer's rated heat rate in kilojoules 
per watt at rated load or actual measured heat rate based on the lower heating value of 
fuel measured a t actual peak load; Y cannot be greater than 14.4. Standard is adjusted 
upward (additive) by the percent of nitrogen in the fuel: 

Fuel-Bound Nitrogen (percent by weight) 

N<0.015 
0.015<N<0.1 
O.l<N<O.25 
N>O.25 

Allowed Increase 
NO. Percent by 

Volume 

o 
0.04(N) 

0.004+0.0067(N-O.l) 
0.005 

whe.r.:~: N = the nitrogen content of the fuel (percent by weight). 

Sour",,: 40 CFR 60 Subpart GG. 

Golder Associates 
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TabJt; B-3. Capital ColI: lOf Selecttve cat.IytIc: Reduction tor !he Sltmem W"~ S01FO Combined Cycle Combustion Turbine 

COil Componlnt 

P!rtd ct.! Cottt 
SCR AModIited Equlpment 
AnTnonIa 810111g1 Tank 
Aut 0 .. Cluc:tworlo: 
Inr.rumentatlon 
TUK 

F..". 

Total Direct Capital Coats croce) 

[)Inc!; InaDltIon Cost! 
Foundition Ind .upports 
H.~ & Er.etlon 

""""" ~ .... 
IMuIation for duetYIork 

"""'" Site PreplirilUon -' .... 
Totl l DIrect In . tallatlon Coati (TOIC) 

Total Capital eo,l, (TCC) 

IndoetCom -­PSMJRMP Plan 
Construetlon and FIeld Elo:pente 
C<lntnl<:tor F_ 
Start-up 
~nc:.Tnta 

"""""""" Totallncll ,ect Ca pital COat (TInCC) 

Total Direct, Indirect and C.pltal 
Colta (TDICC) 

M_ FloW of CombustIon TurbIne 

Coata eu', of Co.1 Component 

$1,418,000 
.$137,529 
"',,,," 
"",000 
"',080 
$70,900 

$1.soe,O'4 

$144,481 
$252,842 
$72,24' 
$38,120 
$18,060 
$18,060 
$5,000 

$15,000 

$561,804 

Vendor EatiJMte 
~ per 1,000 Ib ma .. IIow developed from vendor quotes 

Vltl't'luk,1990 
AdditlOOll NO. Monitor and Syttem 

6% of SCR AuocIated Equlpmenllnd c.talyst 
5% of SCR ..... oelated Equipment 

8% ofTOCC and RCC;OAQPS Cost control Manua' 
14% of TOCC and RCC;OAQPS Colt Control Manual 
.. " of TDCC and RCC;OAQPS COtt Control Manual 
2% ofTOCC and RCC;OAQPS Cost Control Manu.1 
1% of TOCC and RCC;OAQPS Cod Control Manual 
,% of TDCC and RCC;OAQPS Cost (;(Intral Manu.1 

Eng'""rtng Eltlmat. 
Engl~ring EBtimate 

$2,367,819 Sum ofTDCC, TOle and RCC 

spa,782 
$50,000 

$118,391 
$236,782 

"""'" $23,878 
$71,035 

$784,024 

10% 0' Total ~plt:al Costl; OAOPS Cost Control Manual 
Engineering Estimate 

5% 01 Total Capital Costl; OAQPS Colt Control Manual 
10% of Tot I ' C.pital Costl; OAQPS Colt COntrol Manual 

2% 01 Total C.pital COItl; OAQPS Cost control Manual 
1% of Total ~pitaI Costl; OAOPS Cost ConUoI Manual 
3% of Total ~pitaI Col'.; OAOPS Cost Control Manual 

$3,151,842 SumofTCCan<ll1"CC 

3,m,.400 IbI1v 
3,600,000 IM'Ir 

". 
"501FD" 

• 99395701PSOITebAppB 
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Table 8-4. Annualized Cost for Selective Catalytic: Reduction for the Siemens-Westinghouse 501FD Combined Cycle Operation 

COIit Component 

[)irect Annual Costs 
Operating Personnel 
Supervision 

-~ PSMIRMP Update 
Inventory Cosl 
Catalyst Cost 
Contingency 

Total Direct Annual Costs (lOAC) 

Energy Costs 
Electrical 
MIN loss and Heal Rate Penalty 

Total Energy Costs (TEC) 

Indirect Annual Costs 
Overhe.cl 
Property Taxes 
Insul'llnoe 
Annualized Total Direct C8pitaJ 

Totlllndirect Annual Cosfl; (TlAC) 

Total AnnUl11zed Cents 
Cost Effectfvt;n ... 

Costs Ball. of Cost Component 

$18,720 24 hours/Week at $1511\r 
$2,808 15% of Operating Personnel;OAQPS Cost Control Manual 

$292,870 $300 per ton for Aqueous NHl 
$15,000 Engineering Estimate 
$34,404 Capital Recovery (10.98%) for 113 catalyst 

$313,333 3 years catalyst life; Based on Vendor Budget Estimate 
$20,314 3% of Direct Annual Costs 

$697,449 

$28,032 80kWIh for SCR @$O.04lklA'htlmesCapacity Factor 
$336,358 0.3% of MIN output; EPA, 1993 (Page 6-20) 

$364,390 

$168,639 
$31 ,516 
$31 ,518 

$346,072 

$597,7-48 

60% of Operating/Supervision Labor and Ammonia 
1 % of T etal Capital Costs 
1% of Total Capital Costs 

10.98% Capital Recovery Factor of 7% over 15 year1l times sum of TDlCC 

$1,659,587 Sum ofTOAC, TEC and TIAC 
$2,<468 per ton of NO. Removed 
$3,078 per ton of Net Emission Reduction 

99395701P~4""8 
~5iOO 
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Table 5-5. Comparison of Alternative BACT Control Technologies for NO~ on One 
Combined Cycle Unit (CT & HRSG) 

Technical Assessment 

Economic Impacts­
Capital Costs 
Annualized Costs 
Cost Effectiveness 

NO" Removed (per ton of NOJ 
NO~ Removed (per ton of total 

pollu tants) 

Environmental Impactsb 

Total NO, (IPY) 
NO, Reduction (IPY) 
Ammonia Emissions (TPY) 
PM Emissions (TPY) 
Secondary Emissions (IPY) 
Net Emission Reduction (1PY) 

Energy ImpactsC 

Energy Use (kWh/yr) 
Energy Use (mmBtu/yr) 
at 10.000 Btu/kWh 
Energy Use (mmcf/yr) 
at 1,000 Btu/d for natural gas 

Alternative BACT Control Technologies 
OLN Only OLN/WIwith SCR 

Feasible 

included 
included 

NA 
NA 

799 
NA 

0 
0 
0 

NA 

0 
0 

0 

Available, Feasible and 
Demonstrated 

$3,151,842 
$1,659,587 

$2,468 
$3,078 

126 
(674 ) 
112.2 
15.0 
6.0 

(539) 

5,457,480 
52,856 

53 

See Tables B-4 and 8-5 for detailed development of capital costs (including recurring 
costs) and annualized costs . 
See emission data presented in Table B-6. 
Energy impacts are estimated due to the lost energy from heat rate penalty and 
electrical usage for the SCR operation at 8,760 hours per year. Lost energy is based on 
0.3 percent of 181 MW. SCR electrical usage is based on 0.080 MWh per SCR system. 

Golder Associates 



Table 8-6. Maximum Potentlallncremental Emissions (TPY) with Selective Catalytic Reduction 

Incremental Emissions (tom/year) of SCR 
Pollutants Primary Secondary 

Particulate 
Sulfur Dioxide 
Nitrogen Oxides 
Carbon Monoxide 
Volatile Organic Compounds 
Ammonia 

Total: 
Carbon Dioxide (additonal hom gas firing) 

Basis: 

14.97 

-672.40 

112.18 
-545.25 

Lost Energy (mmBtu/year) 52,856 

0.19 
0.07 
3.52 
2.11 
0.14 

6.04 
3,347.53 

Secondary Emissions (IblmmBtu): Assumes natural gas firing in NOx controlled steam unit. 
Particulate 0.0072 
Sulfur Dioxide 0.0027 
Nitrogen Oxides w/l.NB 0.1333 
Carbon Monoxide 0.0800 
Volatile Organic Compounds 0.0052 

Reference: Table 1.4-1 and 1.4-2, AP-42, Version 1198 

• • 

Total 

15.16 
0.07 

-668.88 
211 
0.14 

-539.21 
3,347.53 

99395701PSDlTabAppB 
3/15/00 
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8-29 1I83957tVPSOtT .... """ a...ct-NI 
,.." 

Tule B-a. DlIWt and indirect Capital Costs for CO Catill)'$t, S~meN-Westingho~.501 FD Combined CYde CombU$tion Turbine 

om Component 

O!ttct Ctpit!ll Costs 
CO Naodated Equipment 
Flue Gu Ductwork 
instrumenlatkm 

""'Tu -' Total Direct Capital Cosb (Il>CC) 

Dlrtct iDlltanation Cost!! 
Foundation and wppoI1:l 

Handling '" &edlon -, 
~""" Insubtlon lor ductwork 
Painting 
Site Pntptnlkm 

''''''''' .. 

c... Basis of Cost Component 

$773.000 Vendor Quote 
$«,505 Vatavauk,l990 
$77,300 l~ ofSCllAJilodatedEquipment 
$46,.380 6" of SCR Assoo:Uted Equipment/CItalyst 
$38,650 5" of SCR..v:.od&ItiI Equipment/CItalyst 

59"''''' 
$1',381 

$137,1'71 

539,193 
$19,597 
59",. 
59",. 
" ,000 

SO 

8" ofTDCCand RCC;OAQPS eo,t Control M.anual 
14" of TOCC and RCC;OAQPS ColIt Control Manual 
4" of roccand RCC;OAQPS Cost Control MAnual 
2" of roccand RCqOAQPS Cost Control MlinUlii 
1" of TDCC and RCCOAQPS Cost Contloi Manuil 
1" of TDCC Ilnd acqOAQps Cost Contro] Manual 

Fngtnee:rtng EstItnate 

Total Direct lnstalLttlon Cos" (TOlq $298,951 

Tala] c.pilat Costs $1,218,186 Sum of TOCC,. IDle and ROC 

Indjl'ld Cosbl 
Engineering 
CoMtructlon and Field E'JIpenH 

Contnl':tor Fees 
Start-up 
Puformanc. Test! ""'-Totallndiftd Capital Cost (TlnDC) 

Tulal Dlrvd,. [nolln:<:t and Capital 
CMts (TDICC) 

Mast Flow of Combustion Turbine 

$1Z7,B79 
563,939 

$127,879 

$25,57' 
$12.788 .,.,.. 
""..,. 

10," of Total Capital Costs; OAQPS Cost Control MIonua1 
5" of Total Capital Cost:!; OAQPS Cost Control Manual 

to" of Tollil Capillil Cosb; OAQPS CQ,t Control Manual 
2" of Total Capital Cmb; OAQPS Cost Control ManU&! 
1" of Total Capillil CmI3; OAQPS Cost Control ManU&! 
3" ofTobl Capital Cost!o OAQPS Cost Cont:n>1 Manual 

$1,675,210 SumofTCCandTInCC 

.~ 

"F' 



Qjrut Annual OW 
ap.n .... -........­
Catalyst~1 
lnvmtory Colt 

Indjred Annual Cottt 

"""""" _T_ 
-.... 
AnnuaJiud ToW Dr«t c:.piLal 

B-3O 

S6.l4O II ~at ,..,..,., 
S936 15" of Opmotlng Penonoel.;OAQPS Colt Conlrol Manual. 

$l2t,667 ) yur catalyst Iif~ base on Vft'ldor Budget Quote 
$14,668 c.pital ~ (10.98") for l/JaWyit 

"'",., 

~ 01 Oper-Ilin&'SUpervision Labor 
1" olTotalCapitalc..tl 
1" 01 T<;Ul Capital Co5ca 

10.98" CapitalReoJvuy Factor 01 71' 0Yft 15yn timeslUDlolTDICC 

$710,193 Sumol1'Dl\C. T6CandTlAC 
$2.19\1 pu ton of CO kmo.wtd 
S2.l32 pu ton of Net EmlsIion RedIKtion 

• 

• 
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Table 8-10. Comparison of Alternative BACT Control Technologies for CO on One 
Combined Cycle Unit (0 &0 HRSG) 

Technical Assessment 

Economic Impacts­
Capital Costs 
Annualized Costs 
Cost Effectivenessb 

CO Removed (per ton of CO) 
CO Removed (per ton of total 

pollutants) 

Environmental ImpactsC 

Total CO (fPY) 
CO Reduction (fPY) 
PM Emissions (TPY) 
Secondat)' Emissions (TPY) 
Net Emission Reduction (TPY) 

Energy Impacts" 
Energy Use (kWh/yr) 

Energy Use (mmBtu/yr) 
at 10,000 Btu/kWh 
Energy Use (mmdlyr) 
at 1,000 Btu/d for natural gas 

Alternative BACT Control Technologies 
DIN Only DLN'WJ with oc 

Feasible Available, Feasible and 

included 
included 

NA 
NA 

359 
NA 

0 
0 

NA 

0 
0 

0 

Demonstrated 

$1,675,210 
$710,193 

$2,199 to 4,190 
$2,332 to 4,417 

36 
( 323) 

15 
3.5 

( 3(5) 

3,171,120 
30,712 

31 

See Tables B..s and 8-9 for detailed development of capital costs (including recurring 
costs) and annualized costs. 
The upper range of cost effectiveness is based on l~percent load without duct firing 
and low load operation. 
See emission data presented in Table 8-11. 
Energy impacts are estimated due to the lost energy from heat fate penalty for 8,760 
hours per year. Lost energy is based on 0.2 percent of 181 MW. 

Golder Associates 
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T.ble u...11 . Maximum Potential Incrementa] Emiss.ions (IPY) with Oxidation Catalyst 

Incremental Emissions (tonslyear) of SCR 
Pollutants Primary Secondary 

Particulate 
Sulfur Dioxide 
Nitrogen Oxides 
Carbon Monoxide 
Volatile Organic Compounds 

Carbon Dioxide (addltionaJ from gas firing) 

Basls: 

Total: 

14.97 

0.00 
-323.01 

-308.04 

Lost Energy (mmBtulyear) 30,712 

0.11 
0.04 
~05 

1.23 
0.08 

3.51 
1,945.11 

secondary Emissions (1b1rnmBtu): Assumes natural gas firing in NOx controlled steam unit! 
Particulate 0.0072 
Sulfur Dioxide 01lJ27 
Nitrogen Oxides wJLNB 0.1333 
Carbon Monoxide 0.0800 
Volatile Organic Compounds 011052 

Reference: Table 1.4-1 and 1.4-2, AP-42, Version 2198 

• Replacing lost energy with other generation options such as oil would increase emissions. 
Therefore, this comparison is conservative. 

Total 

15.08 
0.04 
~05 

-321.78 
0.08 

' .J04.53 
1,945.11 

• 

• 

• 
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Golder Associates Inc. 

62.41 r#oI23td Street. Suite 500 
GaInesvIlle. Fl 32653-1500 
Telephone (352) 336-S6CO 
Fax (352) 336-6603 

February 9, 2000 

Florida Department of Environmental Protection 
Bureau of Air Regulation 
2600 Blair Stone Road 
Tallahassee, Flonda 32399-2400 

Attention: Mr. AA. Unerot P.E. 

RE: CALPINE CORPORATION, INC. 
AIR DISPERSION MODELING PROTOCOL FOR PREVENTION OF 
SIGNIFICANT DETERIORATION APPUCATION 
OSPREY ENERGY CENTER PROJECT, POLK COUNTY, FLORIDA 

Dear Mr. Unero: 

• 

Calpine Corporation, Inc., is proposing to construct and operate an independent power 
production facility capable of generating a nominal net electrical output of 540 megawatts 
(MW) in Polk County, Florida. The facility is referred to as the Osprey Energy Center • 
Project ("the Project")_ The facility will be located within the Oty of Auburndale (after the 
City's approval of property annexation). The facility will be located on a 2O-acre tract 
approximately 15 miles [2.5 kilometers {kIn}] from downtown Auburndale and about 
12 miles (20 km) east of Lakeland, Florida. The Project will consist of two combustion 
turbines (CIs) (generating approximately 170 MW each), two heat recovery stearn 
generators (HRSG) with duct firing, and one steam turbine (generating approximately 
200 MW) operating in combined cycle mode. A cooling tower will be installed and 
operated to provide cool water to the condensing stearn turbine. The tower will be a 
mechanical draft counter-flow design. The Cfs and duct burners will be fired by natural 
gas only. The facility will be designed for providing baseload service and permitted at an 
annual capacity of 100 percent. In actual operation, the planrs annual capacity would be 
apprOximately 80 percent. 

The Project is subject to the siting requirements under the Site Certification of Power 
Plants. In addition, the Project will also be subject to the new source review requirements 
under the Prevention of Significant Deterioration (PSD) regulations. Under these 
regulations, the proposed Project will be considered a major source for nitrogen oxides 
(NOJ, fotal particulate matter (PM), particulate matter with aerodynamic diameters less 
than 10 microns (pM)o), and carbon monoxide (CO). The Project will also have emissions 
above the EPA significant emission rates for sulfur dioxide (SOll, volatile organic 
compounds (Voq, and sulfuric acid mist. 

OFFICES IN AUSTRAUA. CANADA. GERMANY. HUNGARY. ITALY. SWEDEN. UNITED KINGDOM. UNITED STATES 
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FDEP 
Mr. A.A. Unero -2-

February 9, 2000 
GNV/Calpino/PSD 

This protocol presents the air dispersion modeling methodology to be used for the Site 
Certification Application and PSD analysis, including a discussion of the site geography; air 
dispersion model to be used;" meteorological data; emissions, stack, and building data; 
receptor locations; and additional impact analyses. 

Air Dispersion Models 
The air dispersion modeling analysis will be conducted in accordance with air modeling 
guidelines recommended by the Florida Deparbnent of Environmental Protection (DEp). 
Based on the types of sources for the Project, the Industrial Source Complex Short-term. 
(lSC5n, Version 99155) will be used. to predict maximum air quality impacts in areas that 
are beyond the Project's 'property boundary. This is latest version of the ISCST3 model 
available from EPA. All modeling analyses will usc the EPA default regulatory options. 

In addition, the California Puff model (CALPUFF, Version 5.0) will be used to predict 
impacts at the PSO Gass I area of the Chassahowitzka Wilderness Area (NW A), located 
about 102 kIn from the Project site. The Chassahowitzka NWA is the nearest PSD Class I 
area to the Project; other PSD Oass I areas are located more 200 kIn away. Since the Project 
is located more than 200 Ian away from other Oass I areas, it is not expected that the 
Project's emissions will have a significant impact on those Class I areas. As a result, air 
quality impacts due to the Project's emissions will be assessed at the Chassahowitzka 
NWA 

The methods and assumptions used in the CALPUFF model will be based on the latest 
recommendations for modeling analysis as presented in the Interagency Workgroup on Air 
Quality Models (lWAQM), Phase 2 Summary Reporl and Recommendations for Modeling Long 
Range Transport ImptlCts (EPA, 1998). Based on discussions with DEP, the ISCST3 model will 
be used to determine the "worst<ase" operating load and ambient temperature that 
produces the Project's maximum impact at the Class I area. Based on that analysis, .air 
quality impacts will be predicted with the CALPUFF model using the "worst<ase" 
operating scenario to compare the Project's impacts to Gass I significant impact levels (see 
discussion below). 

Emission Inventory 
Stack and operating paramete~ and emission rates of criteria pollutants for the Cfs, duct 
burners, and cooling tower will be developed from design data supplied by equipment 
vendors for the Project. The design data will be developed for the turbines firing natural 
gas and operating at 60, 75, and 100 percent of maximum capacity in combined cycle mode. 
Because the inlet ambient air temperature directly affects turbine combustion and 
operation, design data will also be provided for three ambient air temperatures that cover 
the range of temperatures for the Project site location: 32, 59, and 95D F. Air dispersion 
modeling-will be performed for the three operating loads and three ambient temperatures 
to provide a range of operatins" conditions that will produce maximum ground-level 
impacts. These modeling scenarios encompass the operating conditions that will produce 
the maximum emissions on a short-term basis (i.e., 100 percent load at 32DF) and the 
minimum plume rise (i.e., 60 percent load at 95°F) . 

Golder A .. oelates 



FDEP 
Mr. A.A. Linero - 3-

February 9, 2000 
GNV/Calpine'PSD 

Building Data Processing • 
Building dimensions for the Project's structures will be entered into the EPA's Building 
Profile Input Program (BPrP, Version 95086) for the purpose of obtaining direction-sped.fic 
building heights and widths for all downwash·affected sources. The direction-specific 
building dimensions will be input to the ISCST3 and CALPUFF models for processing. 

Site Geography 
The site elevation is about 140 ft above mean sea level (msl). Around the immediate vicinity 
of the site, the terrain is flat to gently rolling with elevations that range within 10 to 20 ft of 
the site elevation. 

Since the proposed stack heights for the HRSG and cooling tower stacks will be 135 and 
43 ft, respectively, the surrounding terrain is below the proposed stack top heights. 
Therefore, the surrounding terrain can be considered as simple (i.e., less than stack top); the 
simple terrain option will be assumed tor the air modeling analysis. 

Based on topographical maps of the Project site, the land use within a 3-km radius of the 
site can be classified as rural. As a result, the rural option will be selected in the model. 

Meteorological Data 
Meteorological data will consist of a 5-year record of hourly surface data from the National 
Weather Service (NWS) station at Tampa International Airport and upper air observations 
from the NWS station in Ruskin for the years 1987 to 1991. These data are assumed to be • 
representative of the Project site because both the Project site and the weather stations are 
situated in central Florida to experience similar weather conditions, such as frontal 
passages. These data have been accepted for use by the DEP in other PSD permit 
applications to address air quality impacts for other sources locating in this county and 
adjacent counties. 

Significant Impact Analysis 
Based on air modeling results for similar projects, the Project's impacts are expected to be 
below the EPA Oass n significant impact levels (SIL) for all pollutants. Therefore, PSD 
Oass n increment and NAAQS analyses with background air emission sources would not 
be required. The Project's impacts are also expected to be below the EPA Class I SIts for all 
pollutants at the PSD Class I area of the Chassahowitzka NWA. As a result, cumulative air 
quality impact analyses with background air emission sources are not expected to be 
required to assess compliance with PSD Oass n increments. 

If more detailed modeling indicates that the proposed Project's emissions result in 
predicted ambient air quality impacts above the EPA Class n or I SrLs, discussions will be 
held with-the DEP and emission inventory data of background sources will be obtained as 
needed. :. 

In addition, pre-construction ambient air quality monitoring is not anticipated to be 
required for this Project since the air quality impacts are expected to be less than the • 
de minimis monitoring thresholds. 

Golder Associates 
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FDEP 
Mr. AA llnero 

Additional Impact Analysis 

·4· 
February 9, 2000 

GNV /Calpine/PSD 

Additional analyses will evaluate impairment to visibility and the impact of the proposed 
Project on soils and vegetation in the Project's immediate vicinity. Impacts as a result of 
general commercial, residential, industrial, and other growth associated with the proposed 
Project will also be addressed. An air quality related values (AQRV) analysis will also be 
pedormed for the PSD Oass I area. 'This analysis will address the effects of the Project's 
impacts on soils, vegetation, wildlife, and visibility (regional haze) at the Class I area. 

Please call me at (352) 336--5600 if you have any questions or comments on the protocol. 
Calpine greatly appreciates the assistance of the DEP on this important Project. 

Very truly yours, 

GOLDER ASSOOATES INC. 

~l1r~"'7 
Robert C. McCann, Jr. 

RCWarz 

cc: Kennard F. Kosky, GAl 
Richard A. Zwolak, GAl 
Paul Barnett, Calpine Corporation 
David S. Dee, Landers & Parsons 
Hamilton S. Oven, Florida DEP 
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0.0 CALPUFF MODEL ASSUMYI10NS AND APPROACHES 

0 .1 INTRODUcnON 

As part of the new source review requirements under Prevention of Significant Deterioration 

{PSO} regulations, new sources are required to address air quality impacts at PSD Class I areas. 

As part of the PSD analysis report submitted to the Florida Department of Environmental 

Protection (DEP), the air quality impacts due to the potential emissions of the Osprey Energy 

Center Project are required to be addressed at the PSD Oass I area of the Chassahowitzka 

National Wildlife Area (NW A). The Chassahowitzka NWA is located approximately 102 Ian west 

of the Project site and is the nearest Oass [ area to the Project. Other PSD Class I areas are 

located. more than 200 km from the Project. 

The evaluation of air quality impacts are not only concerned with determining compliance with 

PSD Class I increments but also assessing a source' s iJnpact on Air Quality Related Values 

(AQRVs), such as regional haze. Further, compliance with PSD Oass I increments can be 

evaluated by determining if the sowce's impacts are less than the proposed U.S. Environmental 

Protection Agency (EPA) Oass I significant impact levels. The significant impact levels are 

threshold leveis that are used to determine the type of air impact analyses needed for the project. 

]f the new source's impacts are predicted to be less than Significant, then the source's impacts 

are assumed not to have a Significant adverse affect on air quality and additional modeling with 

other sources is not required. However, if the source's impacts are predicted to be greater than 

the Significant impact levels, additional modeling with other sources is required to demonstrate 

compliance with Oass I increments. 

Currently there are several air quality modeling approaches recommended by the Interagency 

Workgroup on Air Quatity Models (IWAQM) to perform these analyses. The IWAQM consists 

of EPA and Federal Land Managers (FLM) of Class I areas who are responsible for ensuring that 

AQRVs are not adversely impacted by new and existing sources. These recommendations have 

been summarized in two documents: 

• Interagency Workgroup on Air Quality Models (IWAQM) Phase 1 Report: Interim 

Recommendations for Modeling Long Range T,.nsporland Impacts on Regional Visibility (EPA, 

1~), referred to as the Phase 1 report; and 
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• Interagency Workgroup on Air Quality Models (IWAQM), Phase 2 Summary Report and • 

&commendations for MoJ./ing Long Range Tnmsporllmpoels (EPA, 1998), referred to as the 

Phase 2 report. 

The recommended modeling approaches from these documents are as follows: 

• Phase 1 report: screening analysis (Levell) 

• Phase 2 report: screening analysis 

• Phase 2 report: refined analysis 

For the Osprey Energy Center Project, air quality analyses were performed that assess the 

Project's impacts in the PSD Class I area of the O\assahowitzka NWA using the refined approach 

from the Phase 2 report for: 

• Significant impact analysis; and 

• Regional haze analysis. 

The refined analysis approach was used instead of the screening analysis approach since the air • 

quality impacts are based on generally more realistic assumptions, include more detailed 

meteorological data, and are estimated at locations at the Gass I area. 

0.2 GENERAL AIR MODELING APPROACH 

The general modeling approach was based on using the Industrial Source Complex Short-term 

model (IStsT3, Version 99155) and the long-range transport model, California Puff model 

(CALPUFF, Version 5.0). The ISCST3 model is applicable for estimating the air quality impacts 

in areas that are within 50 km from a source. At distances beyond 50 km, the ISCST3 model is 

considered to overpredict air quality impacts because it is a steady-state model At those 

distances, the CALPUFF model is recommended for use. Recently. the FlM have requested that 

air quality impacts, such as for regional haze, for a source located more than 50 Ian from a Oass 

I area be predicted using the CALPUFF modeL The Florida OEP has also recommended that the 

CALPUFF model be used to assess "if. the source has a Significant impact at a Class I area located 

beyond 50 kIn from the sowce. As a result, a significant impact and regional haze analyses were 

performed using the CALPUFF model to assess the Project's impacts at the Chassahowitzka 

NWA. 
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The methods and assumptions used in the CALPUFF model were based on the latest 

recommendations for a screening analysis as presented in the Interagency Workgroup on Air 

QuDlity Mod.ls (lWAQM), Phase 2 Summary Report and Realmmendations for Mod.ling Long Range 

Tronsporllmpoc/s (EPA, 1998). 

Based on discussions with DEP, the ISCST3 model can be used to determine the "worst-case" 

operating load and ambient temperature that pnxluces a source's maximum impact at a Oass 

I area. Based on that analysis, air quality impacts can then be predicted with the CALPUFF 

model using the "'worst~'" operating scenario to compare the source's impacts to Oass I 

significant impact levels and potential contribution to regional haze. For this Project, the ISCST3 

model was used to determine the "'worst-case'" operating scenario that was then considered in 

the CALPUFF model. The methods and assumptions used in the ISCST3 were based on those 

presented in Section 6.0 of the PSD report. 

A regional haze analysis was performed to determine the affect that the Project's emissions will 

have on background regional haze levels at the Chassahowitzka NW A. In the regional haze 

analysis, the change in visual range, as calculated by a deciview change, was estimated for the 

Project in accordance with the IW AQM recommendations. Based on those recommendations, 

the CALPUFF model is used to predict the maximum 24-hour average sulfate (504), flitrate 

(NOl), and line particulate (PM,~ concentrations as well as ammonium sulfate «(NH!)2S04l and 

ammonium nitrate (Nli4N03) concentrations. The change in visibility due to a source, 

estimated as a percentage, is then calculated based on the change from background data . 

The following sections present the methods and assumptions used to assess the refined 

significant impact and regional haze analyses performed for the Osprey Energy Center Project 

The results of these analyses are presented in Sections 6.0 and 7.0 of the PSD report. 

D.3 MODEL SELECTION AND SFITINGS 

The California Puff (CAlPUFF, version 5.0) air mooeling system was used to model to assess the 

• Osprey Energy Center Project's impacts at the PSD Oass I area for comparison to the PSD Oass 
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I significant impact levels and to the regional haze visibility criteria. CALPUFF is a non-steady • 

slate Lagrangian Gaussian puff long-range transport model that includes algorithms lor building 

downwash effects as well as chemical transformations (important for visibility controlling 

pollutants), and wet/dry deposition. The CALPUFF meteorological and geophysical data 

preprocessor (CALMEr, Version 5), a preprocessor to CALPUFF, is a diagnostic meteorological 

model that produces a three-dimensional field of wind and temperature and a two-dimensional 

field of other meteorolOgical parameters. CAlMET was designed to process raw meteorolOgical, 

terrain and land-use databases to be used in the air modeling analysis. The CALPUFF modeling 

system uses a number of FORTRAN preprocessor programs that extract data from large 

databases and converts the data into formats suitable for input to CAlMET. The processed data 

produced from CALMET was input to CALPUFF to assess the pollutant specific impact. Both 

CALMET and CALPUFF were used in a manner that is recommended by the IWAQM Phase 2 

Report (EPA, 1998). 

0.3_1 CALPUFF MODEL APPROACHES AND SETIlNGS 

The IWAQM has rerommended approaches for performing a Phase 2 refined modeling analyses • 

that are presented. in Table 0-1. These approaches involve use of meteorological data, selection 

of receptors and dispersion conditions, and processing of model output. 

The specific settings used in the CALPUFF model are presented in Table 0-2. 

0.3_2 EMISSION INVENTORY AND BUILDING WAKE EFFEcrS 

The CALPUFF model included the Project's emission, stack. and operating data as well as 

building dimensions to account for the effects of building·induced downwash on the emission 

sources. Dimensions for all Significant building structures were processed with the Building 

Profile Input Program (BPIP), Version 95086, and were included in the CALPUFF model input 

The PSD Analysis Report presents a listing of the Project's emissions and structures included 

in the ~atysis. 

0_4 RECEPTOR LOCATIONS 

For the refined analyses, pollutant concentrations were predicted in an array of 13 discrete 
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receptors located at the CNWR area. These receptors are the same as those used in the PSD 

C1ass I analysis performed for the PSD Analysis Report. 

0.5 METEOROLOGICAL DATA 

0.5.1 REFINED ANALYSIS 

CALMET was used to develop the gridded parameter fields required for the refined modeling 

analyses. The follo;.v sections discuss the specific data used and processed in the CALMET 

model. 

0.5.2 CALMET SETTINGS 

The CAl.MET settings oontained in Table 0-3 were used for the refined modefing analysis. With 

the exception of hourly precipitation data files, all input data files needed for CAlMET were 

developed by the FDEP staff. 

0.5.3 MODELING DOMAIN 

A rectangular modeling domain extending 250 km in the east·west (x) direction and 280 kIn in 

the north·south (y) direction was used for the refined modeling analysis. The extent of the 

modeling domain was selected by the Florida DEP staff for predicting impacts at ' the 

Chassahowitzka NW A. The southwest comer of the domain is the origin and is located at 

27 degrees north latitude and 83.5 degrees west longitude. This location is in the Gulf of Mexico 

approximately 110 km west of Venice, Florida. For the processing of meteorological and 

geophysical data, the domain contains 25 grid cells in the x-direction and 28 grid cells in the y­

direction. The domain grid resolution is l~km. The air modeling analysis was performed. in the 

UTM coordinate system. 

0.5.4 MESOSCALE MODEL - GENERATION 4 (MM4) DATA 

Pennsylvania State University in conjunction with the NCAR Assessment Laboratory developed 

the MM4 data set, a prognostic ~d field or II guess" field, for the United States. The hourly 

meteorological variables used to create this data set (wind, temperature, dew point depression, 

• and geopotentiai height for eight standard levels and up to 15 significant levels) are extensive 
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and only allow for one data base set for the year 1990. The analysis used the MM4 data to • 

initialize the CALMET wind field. The MM4 data have a horizontal spacing of 80 km and are 

used to simulate atmospheric variables within the modeling domain. 

The M:M4 subset domain was provided by FDEP and consisted of a 6 x 6- cell rectangle, with 80 

Ian grid resolution, extending from the MM4 grid points (49,10) to (54, 15). These data were 

processed to create a MM4.DAT file, for input to the CALMET model. 

The MM4 data set used in the CALMET, although advanced, lacks the fine detail of spedfic 

temporal and spatial meteorological variables and geophysical data. These variables were 

processed into the appropriate format and introduced into the CALMET model through the 

additional data files obtained from the following sources. 

0.5.5 SURFACE DATA STATIONS AND PROCESSING 

The surface station data processed for the CALPUFF analyses consisted of data from five NWS 

stations or Federal Aviation Administration (FAA) Flight Service stations for Gainesville, Tampa, 

Daytona Beach, Vero Beach, Fort Myers and Orlando. A summary of the surface station 

information and locations are presented in Table 0-4. The surface station parameters include 

wind speed, wind direction, cloud ceiling height, opaque cloud cover, dry bulb temper;a,ture, 

relative humidity, station pressure, and a predpitation code that is based on current weather 

conditions. The surface station data were processed by FDEP into a SURF.DAT file format for 

CALMET input. 

Because the modeling domain extends largely over water, C·Man station data from Venice was 

obtained. These data were processed by Florida DEP into an over-water surface station format 

(i.e., SEA" .DA1j for input to CALMET. The over-water station data include wind direction, wind 

speed and air temperature. 
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0.5.6 UPPER AIR DATA STATIONS AND PROCESSING 

The analysis includt:d tluee upper air NWS stations located in Ruskin, Apalachicola, and West 

Palm Beach. Data for each station were obtained from the Florida DEP in a format for CALMET 

input. 

The data and locations for the upper air stations are presented in Table 0-4. 

0.5.7 PRECIPITATION DATA STATIONS AND PROCESSING 

Predpitation data were processed from a network of hourly precipitation data files collected 

from primary and secondary NWS precipitation-recording stations located within the latitude 

and longitudinal limits of the modeling domain. Data for 14 stations were obtained. in NCDC 

TD-3240 variable format and converted into a £ixed..Iength formal The utility programs 

PXTRACI' and PMERGE were then used to process the data into the format for the PRECIP.DAT 

file that is used by CALMEr. A listing of the precipitation stations used for the modeling analysis 

is presented in Table 0-5. 

0.5.8 GEOPHYSICAL DATA PROCESSING 

The land-use and terrain information data were developed by the FDEP for the modeling 

domain and were provided in a GEO.DAT file format for input to CALMEr. Terrain elevations 

for each grid cell of the modeling domain were obtained from Digital Elevation Model (DEM) 

files obtained from US Geographical Survey (USGS). The OEM data was extracted for the 

modeling domain grid using the utility extraction program LCELEV. Land-use data were 

obtained from the USGS GIS.DAT which is based on the ARM3 data. The resolution of the 

GIS.OAT .file is one-eighth of a degree in the east-west direction and one-twelfth of a degree in 

the north-south direction. Land-use values for the domain grid were obtained with the utility 

program CAL-lAND. Other parameters processed for the modeling domain by CAL-LAND 

include surface roughness, surface-Albedo, Bowen ratio, soil heat flux, and leaf index field. The 

land-use parameter values were based on annual averaged values. 
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Table 0-1. IW AQM Phase 2 Refined Modeling Analyses Recommendations 

Model 
InpuVOutput 
Meteorology 

Receptors 

Dispersion 

Processing 

Description 

Use CALMEr (minimum 6 to 10 layers in the vertical; top layer must extend 
above the maximum mixing depth expected); horizontal domain extends 50 to 
80 km beyond outer receptors and sources being modeled; terrain elevation and 
land-use data is resolved for the situation. 

Within Class I area(s) of concern; obtain regulatory concurrence on coverage. 

1. CALPUFF with default dispersion settings. 
2. Use MESOPUFF II chemistry with wet and dry deposition. 
3. Define background values for ozone and ammonia for area. 

1. For PSD increments: Use highest, second highest 3-hour and 24-hour 
average SOl concentrations; highest, second highest 24-hour average PM!o 
concentrations; and highest annual average S02., PM}o and N02 
concentrations. 

• 

2. For haze: process the 24-hour average 504, N03 and HN03 values; 
compute a 24-hour average relative humidity factor (£(RH) for the day 
during which the highest concentration was predicted for each species; • 
calculate extinction coefficients for each species; and compute percent 

• 
change in extinction using the FLM supplied background extinction . 

IWAQM Phnse 2 Sum11Ulry Report and Recommendations for Modeling Long &nge Transport Impacts 
(EPA,l998) 
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• Table 0-2. CAlPUFF Model Settings 

Parameter 

Pollutant Species 
Chemical Transformation 
Deposition 

MeteoroiogicallLand Use Input 

Plume Rise 

Dispersion 

Terrain Effects 
Output 

Model Processing 

Background Values · 

0-9 GNV/CALPINWPSD 

Setting 

sa:.. 504, NOx, HN03, and N03, and PM" 
MESOPUFF IT scheme 
Include both dry and wet deposition, plume 
depletion 
PCRAMMET (enhanced) for the screening analysis; 
CALMET for the refined analysis 
Transitional, Stack-tip downwash, Partial plume 
penetration 
Puff plume element, PG IMP coefficients, rural 
mode, ISC building downwash scheme 
Partial plume path adjustment 
Create binary concentration file including output 
species for S04, N03 and PM10 

Highest predicted 24-hour 504, N03 and PM" 
concentrations for year 
Ozone: 80 ppb; Ammonia: 10 ppb 

• • Recommended values by the Florida DEP. 

• 
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Table 0-3. CALMET Settings 

Parameter 

Horizontal Grid Dimensions 

Vertical Grid 
Weather Station Data Inputs 
Wind model options 
Prognostic wind field model 

Output 

0-10 GNV/CALPINElPSD 

Setting 

:z.;o by 280 km, 10 km grid resolution ' 

91ayers 
6 surface, 3 upper air, 14 precipitation stations 
Diagnostic wind model, no kinematic effects 
MM4 data, 80 km resolution, 6 x 6 grid, used for wind 
field initialization 
Binary hourly gridded meteorological data file for 
CALPUFF input 
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• rable D-4. Surface and Upper Air Stations Used in the CALPUFF Analysis 

UTM Coordinates 
Station WBAN Easting Northing Anemometer 

Station Name Sy!!!bol Number (kml (kml Zone Height (ml 
Surface Stations 
Tampa TPA 12842 349.20 3094.25 17 6.7 
DaylOna Beach DAB 12834 495.14 3228.05 17 9.1 
Orlando ORL 12815 468.96 3146.88 17 10.1 
Gainesville GNV 12816 377.40 3284.12 17 6.7 
VeroBeach VER 12843 557.52 3058.36 17 6.7 
Fort Myers FMY 12835 413.65 2940.38 17 6.1 
Upper AIr Stations 
Ruskin TBW 12842 349.20 3094.28 17 NA 
West Palm Beach PB1 12844 587.87 2951.42 17 NA 
Apalachicola AQQ 12832 • 3296.DO 16 NA llO.DO 
• 

Equivalent coordinate for Zone 17; Zone 16 coordinate is 690.22 km. 

• 

• 
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Table 0-5. Hourly Precipitation Stations Used in the CALPUFF Analysis • 
UI'M Coordinates 

Station Name (Florida) Station Easting Northing Zone 
Number (km) (km) 

Brooksville 7 SSW 81048 358.03 3149.55 17 
Daytona Beach WSO AP 82158 495.14 3228.09 17 
Deland 1 SSE 82229 470.78 3209.66 17 
Inglis 3 E 84273 342.63 3211.65 17 
Lakeland 84797 409.87 3099.18 17 
Lisbon 85076 423.59 3193.26 17 
Lynne 85237 409.26 3230.30 17 
Orlando WSO McCoy 86628 468.99 3146.88 17 
Parrish 86880 366.99 3054.39 17 
Saint Leo 87851 376.48 3135.09 17 
Sl Petersburg 87886 339.04 3072.21 17 
Tampa WSCMO AP 88788 349.17 3094.25 17 
Venice 89176 357.59 2998.18 17 
Venus 89184 466.756 2996.09 17 

• 

• 
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e:\PDIRProject,\e.lplne\euburnd.l.\BP IP\OSPR964S.bpp 3/ 9/00 6:03PM 

'OSPREY ENERGY CENYER BPlp· PN, TN IS 0 OEG FROM PN 3/8/00 ' 
'ST' 
'FEET ' 0.3048 
'UTHN ' o. • , 
'tT BUIlOING' 1 0.0 
496. 0 

140 ·70 
140 ,.. ,.. ,.. ,.. · 70 

' HRSGl STRUCT.' 1 0.0 
480.0 

" ." 
" 25 

110 2S 
110 · 25 

'HRSGZ STRUtT.' 1 0.0 
480.0 

" " " 145 
'10 '45 ,,, 

" 'COOliNG TVI ' 1 0.0 
4 45.0 

" 600 

" 684 
280 ... 
280 600 

12 
'HRSG1' 0.0 135. o. o. 
'HRSGZ' 0.0 135. o. '20. 
'COOL l' 0 .0 SS. 35 . 620. 
'COOlZ' 0.0 SS. ". 620. 
'COOL3' 0.0 SS. 143. 620. 
'COOl4' 0.0 SS. 197. 620. 
'COOLS' 0.0 SS. 251. 620. 
'COOL6' 0.0 SS. 35. 665. • 'COOl7 ' 0 .0 SS. 89. 665. 
'COOLS' 0 .0 SS. 143 . 665. 
'COOL9' 0.0 SS. 197. 665. 
'COOl10' 0.0 SS. 251. 665. 
0 

• 



c:\DDIRProjects\calplne\aubur ndale\BPIP\OSPR9645.OUT 

BPIP (Dated: 95086) 
DATE : 03/OS/00 
TIME: 17:36:19 
OSPREY ENERGY CENTER BP IP' PM, TN IS D DEG FROM PM 3/8/00 

The ST flag has been set for protes.lng for an ISCST2 run. 

Inputs ~tered In FEET 
a conversion factor of 

will be converted to ~ter' using 
0 .3048. OUtput wil l be in meters. 

UTMP t, aet to UTMN. The Input la aaa~ to be In a local 
X-Y coordinate system,s opposed to a UTM coordinate systefll. 
True North Is In the poslti ... e Y direction. 

Plant north Is set to 0.00 degrees with respect to True North. 

OSPREY ENERGY CENTER BPIP- PN, TN IS 0 DEG FROM PN 3/8/00 

• 

PRELIMINARY· GEP STACK HEIGHT RESULTS TABLE 
(OUtput Unlta: ~tera) 

Stack 
N_ 

HRSG1 
HRSG2 
COOl' 
COOL' 
COOL3 
COOL4 
COOL5 
COOL. 
cooL7 
COOLS 
COOl' 
COOlIO 

Stack 
Height 

41.15 
41.15 
16.76 
16.76 
16.76 
16.76 
16_76 
16 .76 
16.76 
16.76 
16.76 
16.76 

Stack-Building 
Base Elevation 
Differences 

D.DO 
0.00 
0 .00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Prel fmlnary* 
GEP·· GEP Stac:k 
EON1 Haight V.lue 

73.15 73.15 
73.15 73.15 
73 . 15 73.15 
73 . 15 73.15 
73 . 15 73.15 
73.15 73.15 
73.15 73.15 
73.15 73.15 
73.15 73.15 
73.15 73.15 
73.15 73.15 
73.15 73.15 

• Results .re b.sed on Determinants 1 & 2 on pages 1 & 2 of the GEP 
Technical Support Oocllll8nt. Determinant 3 may be Investigated tor 
additional stack height eredlt. Fi nal ... a l ues result after 
Determinant 3 has been taken Into eonslderatlon • 

•• Results were derl ... ed from Equation 1 on page 6 of GEP Technic.1 
Support Docunent. V.lues h .... e been adjusted for .ny stack-building 
base ele ... atlon differences. 

Note: Crl·terla for detenllnlng stack heights for modeling emission 
limitations for a source can be found in Table 3.1 of the 
GEP Teehnlcal Support Docunent. 

BPIP (Dated: 95086) 
DATE 03/08/00 
TIME 17:36: 19 

OSPREY ENERGY CENTER BPIP- PN, TN IS 0 DEG FRCJt PH 3/8/00 

BPIP output Is In maters 

• SO BUILDMGT MRSG1 24.38 29.26 29.26 29.26 29.26 29.26 
SO BUILOHGT HRSGl 29.26 29.26 29.26 29.26 29. 26 29.26 
SO BUILOHGT HRSGl 29.26 24.38 24.38 24 .38 24.38 24.38 
SO BUILDHGT HRSGl 24 .38 29.26 29 .26 29 . 26 29.26 29.26 
so aUILOHCT HRse, 29.26 29.26 29.26 29 . 26 29.26 29. 26 

P.ge: 1 

3/9/0D 6:02PM 
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SO BUI LD HGT HRSGl 29 . 26 24 . 38 24.3B 24.38 24 . 38 24 . 38 
SO BUILOWI D HRSGl 32 . 66 80.49 94.46 105. 56 113. 44 117.89 
SO BUILDWI D HRSGl 118.75 116.00 109. 73 "6.00 118.75 117.89 
SO BU ILDW IO HRSGI 113.44 33 .1 5 34.02 33. 85 32 . 66 30.48 • SO BU ILDWID HRSG l 32.66 80 . 49 94." 105.56 11l .44 11 7.89 
SO BU ILDWI D HRSGI 118 . 75 11 6.00 109.73 116.00 118. 75 11 7 .89 
SO BUllOWID HRSGl 113 . 44 33 . 15 34.02 33.85 32 . 66 30 . 48 

SO BUILDHGT HR SG2 24.38 24.38 29.26 29.26 29. 26 29.26 
SO BUILOHGT HRS02 29 . 26 29. 26 29. 26 29. 26 29 .26 29. 26 
SO BUILDHOT HRS02 ".26 ".26 29.26 24.38 24 . 38 24 . 38 
SO BUILDHGT HRSG2 24.38 24 .38 29.26 29.26 29 . 26 29 . 26 
SO BUILDHOT HRSGZ 29.26 29 .26 29.26 29.26 29. 26 29. 26 
SO BUl l OHOT HRS02 29.26 29 .26 29.26 24. 38 24.38 24.38 
SO BUILOWIO HRS02 32.66 33 . 85 94." 105.56 113.44 117.89 
SO BUILDWIO HRSG2 118 . 75 116.00 109. 73 116.00 118.75 117.89 
so BUILDWIO HRSG2 113 .44 105.56 94.46 33.85 32.66 30 .48 
SO BUI LOW ID HRSGZ 32 .66 33.85 94.46 105.56 113 . 44 117.89 
SO BUllOWI D HRSGZ 118.75 116 .00 109.73 " 6.00 118 . 75 117.89 
SO BU ILOWID HR SG2 113 .44 1OS.56 94.46 33 .85 32 .66 30.48 

SO BU ILDHGT COOll 13 .72 13.72 13.72 13.72 13 . 72 13 . 72 
SO BUllOHOT coot. I 13.72 13. 72 13 .72 13 . 72 13 . 72 13 . 72 
SO BUI LOHOT COOll 13 .72 13. 72 13 . 72 13.72 13 .72 13.72 
SO BUI LOHGT COOl l 13.72 13 .72 13 . 72 13 .72 13 .72 13 .72 
SO BU ILO HGT COOll 13.72 13 .72 13 .72 13 .72 13 . 72 13 .72 
SO BUI LOHDT COOll 13. 72 " . 26 29. 26 29. 26 29. 26 24 . 38 
SO BU ILDW ID COOll 85 . 49 ".09 84.07 79. 50 72 . 51 63. 32 
SO BUllDWIO COOl I 52.21 39 . 50 25.60 39.50 52 . 21 63 . 32 
SO BU1LOWID COOll 72.51 79.50 84.07 86.09 85.49 82.30 
SO BUI LOW ID COOll 85.49 86.09 84.07 79.50 72.51 63.32 
SO BU ILOW IO COOl l 52. 21 39 . 50 25.60 39.50 52.21 63 . 32 
SO BU1LOWID COOl 1 72 .S1 105.56 94.46 80.49 64 . 08 85 .34 

SO BU ILOHDT C00l2 24.38 13 . 72 13 . 72 13.72 13 . 72 13 . 72 • SO BU 1LOHDT C00I.2 13.72 13 .72 13. 72 13.72 13.72 13.72 
SO IItIlLDHDT CooL2 13 .72 13 . 72 13 .72 13 .72 13 . 72 13 . 72 
SO BUILOHOT C00I.2 13.72 13.72 13.72 13 . 72 13 . 72 13 . 72 
SO BUI LDHGT COOl2 13.72 13 .72 13.72 13.72 13. 72 13 . 72 
SO BU ILOHGT COOl2 13 . 72 13 .72 29.26 29.26 29.26 24.38 
SO BU ILOWID C00l2 95.43 ".09 84 .07 79 . 50 72 . 51 63. ] 2 
SO BU ILDWID C00l2 52.21 39. 50 25.60 ]9.50 52 . 21 63.32 
SO BUILDWIO CooL2 72.51 79 . 50 84.07 ".09 85.49 82.30 
SO BUILDWIO CClOl2 85.49 86.09 84.07 79.50 72.51 63.32 
so BUILDWID OOOLZ 52 . 21 39.50 2>.60 39.50 52.21 63 . 32 
SO BUI LDII IO coot.2 72 . 51 79 . 50 94 . 46 80.49 64 .08 85 . 34 

SO BUILOIIGT C00l3 24.38 24 . 38 13 .72 13.72 1] . 72 13 .n 
SO BUI LOHDT COOL3 13". 72 13 .72 13.72 13 .72 13 . 72 13 .n 
SO aU1LOHGT COOl3 13 . 72 13 . 72 13 .72 13.72 13.72 13 . 72 ,0, 

SO aUI LOHGT COOL3 13.72 13.72 13.72 13.72 13 .72 13 .72 
so BUl l DHGT COOl3 13 .72 1] .72 13.72 13.72 13 .72 13.72 
so BU ILDHGT COOL3 13 .72 1] .72 29.26 29. 26 29.26 29.26 
so BU ILOWIO COOl] 95 . 43 102.61 84 . 07 79.50 72.51 63 . 32 
SO aU ILOWI O C00l3 52.21 39 . 50 25.60 ] 9.50 52. 21 63.]2 
SO aUI LDW!O CooL3 n .51 79.50 84 .07 86.09 85 .49 82.30 
SO aUI LDW ID COOL3 85 . 49 ".09 84.07 79. 50 72 .51 63 . 32 
so BUl l DII ID COOL3 52.21 39.50 25.60 39.50 52 . 21 63 .32 
SO BUI LOW10 COOL3 72 . 51 79.50 94.46 80.49 64 .08 45 .n 

SO aUILDHGT COOL4 29 .26 24.38 13.72 13 . 72 13.72 13 . 72 
SO BU ILDHGT COOL4 13 . 72 1].72 13.72 13.72 13 .72 13 .72 
so BUl l 0HGT COO~4 13 .72 13. 72 13 . 72 13 .72 13 . 72 13. 72 
SO BUI LOHGT COOl4 1]. 72 13. n 13 .72 : 13 . 72 13 . 72 13 .72 
SO aUILOIIGT COOl4 13.72 13 .72 13.72 13 . 72 13 . 72 13 .n 
SO aUILOHDT COOL4 13.72 13 .72 13.72 29.26 29. 26 29. 26 
SO BUI LDWIO COOL4 64 .08 102. 61 84.07 79 . 50 72 . 51 63 . 32 • SO BUl l OWIO COOl4 52 . 21 39 . 50 25.60 39. 50 52 . 21 63.32 
so BUI LDW IO COOl4 72 . 51 79 . 50 84.07 86.09 85 . 49 82 .30 
SO BU I LDW IO COOl4 85.49 " .09 84.07 79.50 72 . 51 63.32 
SO BU ILOIIIO C00l4 52.21 39. 50 25.60 ] 9.50 52 . 21 63.32 
SO BUILOWIO C00l4 72.S1 79. 50 84.07 80 . 49 64 . 08 45.72 
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SO BUILOHGT COOLS 29.26 29.26 24 .38 13.72 13.72 13.72 
SO BUILOHGT COOLS 13.72 13 .72 13.72 13.72 13.72 13.72 

• SO BUllOHGT COOLS 13.72 13 . 72 13.72 13.72 13.72 13.72 
SO BUllOHGT COOLS 13.72 13.72 13.72 13.72 13.72 13.72 
SO BUllOHGT COOLS 13.72 13.72 13.72 13.72 13.72 13.72 
SO BUllOHGT COOLS 13.72 13.72 13.72 13.72 29.26 29.26 
SO BlJllOWIO COOlS 64.08 80.49 106. 64 79.50 72.51 63.32 
SO BUllOWIO COOlS 52 .21 39.50 25.60 39.50 52.21 63.32 
SO SUllOWIO COOlS 72.51 79.50 84.07 ".09 85.49 82.30 
'SO BUllOWIO COOL5 85.49 ".09 84.07 79.50 72.51 63.32 
SO SUllOWIO COOLS 52.21 39.50 25.60 39.50 52.21 63.32 
SO BUILOWIO COOLS 72.51 79.50 84.07 86 •• 09 64.08 45.72 

SO BUllOHGT COOI.6 13.72 13.72 13.72 13.72 13.72 13.72 
SO BUllOHGT COOl6 13.72 13.72 13.72 13.72 13 .72 13.72 
SO BUILOHGT COOl6 13.72 13.72 13.72 13.72 13.72 13.72 
SO BUILOHGT COOl6 13.72 13.72 13.72 13.72 13.72 13.72 
SO BUIUlHGT COOl6 13.72 13.72 13.72 13.72 13.72 13.72 
SO BUILDHGT C00l6 13.72 29.26 29.26 29.26 29.26 24.38 
SO BUILOWIO COOL6 85.49 ".09 84.07 79.50 72.51 63.32 
SO BUILDWIO COOL6 52.21 39.50 25.60 39.50 52.21 63.32 
SO BUILOWIO COOl6 72.51 79.50 84.07 ".09 85.49 82.30 
SO SUILOWIO COOl6 85.49 ".09 84.07 79.50 72.51 63.32 
SO BUILDWIO COOl6 52.21 39.50 25.60 39.50 52.21 63.32 
SO BUILDWID coot.6 72.51 105.56 94.46 80.49 64.08 85.34 

SO BUILOHGT C00l7 24.38 13.72 13.72 13.72 13.72 13.72 
SO BUllDHGT COOl7 13.72 13.72 13.72 13.72 13.72 13.72 
SO SUllDHGT COOl7 13.72 13.72 13.72 13.72 13.72 13.72 
SO SUllDHGT COOL7 13.72 13.72 13.72 13.72 13.72 13.72 
SO BUllOHGT CDOL7 13.72 13.72 13.72 13.72 13.72 13.72 
SO BUllDHGT COOI.7 13.72 13.72 29.26 29.26 29.26 24.38 
SO SUILOWID COOl7 95.43 ".09 84.07 79.50 72.51 63.32 
SO BUllOWID COOL7 52.21 39.50 25.60 39.50 52.21 63.32 • SO 8IJllOWIO C00l7 72.51 79.50 84.07 ".09 85.49 82.30 
SO BUllOWID COOl7 85.49 ".09 84.07 79.50 72.51 63.32 
SO SUllDWID COOL7 52.21 39.50 25 .60 39.50 52.21 63.32 
SO SUllOWIO COOL7 72.51 79.50 94.46 80.49 64.08 85.34 

SO BUllDHGT COOL8 24.38 13.72 13.72 13.72 13.72 13.72 
SO SUI lDHGT COOl8 13.72 13.72 13.72 13.72 13.72 13.72 
SO BUI LDHGT COOl8 13.72 13.72 13.72 13.72 13.72 13 .72 
SO SUllDHGT COOL8 13.72 13 .72 13.72 13.72 13.72 13 .72 
SO BUI lDHGT COOl8 13.72 13.72 13.72 13.72 13.72 13 .72 
SO BUllOHGT COOL8 13 .72 13.72 13.72 29.26 29.26 29.26 
SO BUllDWID COOL8 95.43 ".09 84.07 79.50 72.51 63.32 
SO BUllDWID COOl8 52.21 39.50 25.60 39.50 52.21 63.32 
SO BUllOWID COOl8 72.51 79.50 84.07 ".09 85.49 82.30 
SO BUllDWID COOL8 85.49 ".09 84.07 79.50 72.51 63.32 
SO SUllDWIO COOL8 52.21 39.50 25.60 39.50 52.21 63.32 
SO BUllDWID COOL8 72.51 79.50 84.07 80 .49 64.08 45.72 

SO BUILDHGT C00l9 29.26 24.38 13.72 13.72 13.72 13. 72 
SO BUILDHGT COOI.9 13.72 13.72 13.72 13.72 13 . 72 13 .72 
SO BUllDHGT COOl9 13.72 13 .72 13.72 13.72 13.72 13.72 
SO BUllDHGT COOl9 13.72 13.72 13 .72 13.72 13.72 13.72 
SO BlJILDHGT COOL9 13.72 13.72 13 .72 ll.72 13.72 13.72 
SO WILDHGT COOL9 13.72 13.72 13.72 29.26 29.26 29.26 
SO BUILDWID COOL9 64.08 102.61 84.07 79.50 72.51 63.32 
SO BUILOWIO COOl9 52.21 39.50 25.60 39.50 52.21 63.32 
SO 8UILOWID COOl9 72.51 79.50 84.07 ".09 85.49 82.30 
SO BUILDWID COOl.9 85.49 ".09 84.07," 79.50 72.51 63.32 
SO BUIUlWID COOl9 52.21 39.50 25.60 r 39 •5O 52.21 63.l2 
SO BUILDWIO COOL9 72.51 79.50 84.07 80.49 64.08 45 . 72 

• SO BUllDHGT COOL 10 29.26 29.26 13.72 13.72 13.72 13.72 
SO BUI LDHGT COOll0 13.72 13 .72 13.72 13.72 13.72 13.72 
SO SUI LDHGT tooL10 13.72 13.72 13.72 13.72 13.72 13.72 
SO BUILDHGT COOL 10 13.72 13.72 13.72 13.72 13.72 13.72 
SO BUllDHGT COOL 10 13.72 13.72 13.72 13.72 13.72 13.72 
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SO BU llDMGT COOl 10 n.n n.n 13 .n 13.n 29. 26 29. 26 
SO BUl lDWID COOll 0 64.08 80 . 49 84.07 79.50 n.51 63.32 
SO BUllDW IO COOl10 52.21 39. 50 25 . 60 39.50 52.21 63 .32 
SO BUllOWI O COOll0 n .5' 79. 50 84. 07 ".09 85.49 82.30 • SO BUllOWIO 00011 0 85.49 ".09 84.07 79. 50 n.51 63. 32 
SO BUI LOWIO COOll0 52 . 21 39.50 25.60 39. 50 52 . 21 63 . 32 
SO BUI LOWIO COOl'O n.5' 79 .50 84.07 ... 09 64 . 08 45 .n 

• 

• 
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aPIP (Dlted: 95086) 
OATE : 03/08/00 
TIME: 17:36:19 
OSPREY ENERGY CENTER aPIP' PN, TN IS 0 DEG FROM PN 3/ 8/ 00 

~·:~;;;;~·;;;~~;~7 
............................ 

The ST ftlg hi' been let for proceiling for In ISCST2 run. 

Il1IUti ente red In FEET 
I converllon flctor of 

wlU be converted to .. ters Ullng 
0 .3048. OUtput wltl be In .. terl. 

UTMP I I let to UTIIN. The Il1IUt II ISsumed to be In I locil 
X-Y coordinate .YUIII IS opposed to • UTM coon::llnate IVltell . 
True North fI In the positive Y direction. 

Plant north I. l et to 0 .00 degrees with respect to True North • 

...... ~ ...... . 
INPUT SlMI.MY: .............. 

Nurber of build ings to be processed: 4 

CT BUi l D h .. , tlerel) with I be .. elevltlon of 
( 

0.00 FEET 
0.00) litters 

BUilDING TIER alDG-TIER TIER NO. OF CORNER COOROIItATES 
NAME NLMBER III.M8ER HEIGHT CORNERS 

CT BUILD • 96.00 4 
29.26 allterl 

HRSG1 ST hiS 1 tl.r( l ) with I blse el,vltion of 
( 

X Y 

140.00 
42.67 

140.00 
42.67 

"'.00 
88 .39 
"'.00 

88.39 

-70.00 fEET 
-21.34 lleterl 
290.00 fEET 
88.39 IIIItlr, 

290 .00 FEET 
88.39 roeterl 

-70.00 FEET 
-21.34 met.rl 

0 . 00 fEET 
0.00) meterl 

BUILDING TIER BLDG·TIER TIER NO. OF CORNER COORDINATES 
NAME NLl48ER N\MIIBER HE IGNT CORNERS 

HRSG1 ST s 80.00 4 
24 . 38 meterl 

HRSG2 ST hill tlerel ) wi th I base elevltion of 
( 

X Y 

10.00 
3.OS 

10 .00 ' 
3.05 

'10.00 
33.53 

110. 00 
33 .53 

-25.00 FEET 
- 7.62 meterl 
25 . 00 FEET 

7.62 IMterl 
25 . 00 FEET 
7.62 IMterl 

-25.00 FEET 
-7.62 ""terl 

' 0.00 fEET 
0 .00) lIIturl 

BU ILDING TIER BLDG-TIER TIER NO. OF CORNER COOROIItATES 
NAIIE NUM.BER NIJ48ER HEIGHT CORNERS 

. SG2 ST 9 80 . 00 4 
24.38 IIIters 

X Y 

10.00 
3.05 

95.00 FEET 
28 . 96 meters 

Pllge: 1 
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10.00 
3.05 

110.00 
33.53 

110.00 
33.53 

145.00 FEET 
44.20 meters 

145.00 FEET 
44.20 meter s 
95.00 FEET 
28.96 !lleters 

COOliNG has 1 tler(s) with a base elevation of 
( 

0.00 FEET 
0. 00) meters 

BUILDING TIER BLDG'TIER TI ER NO. OF 
NAME NUMBER NUMBER HEIGHT CORNERS 

COOLING " 45 . 00 4 
13. n llleters 

NtJTber of stacks t o be processed: 1il: 

STACIC STACIC 
STACK NAME BASE HE IGHT X 

HRSG1 0.00 135 .00 FEET 
0.00 41.15) meters 

0.00 
( 0 . 00 

HRSG2 0.00 135.00 FEET 
0. 00 41.15) meters 

0.00 
( 0.00 

OOOl1 0.00 55.00 FEET 
. 0,00 16.76) meters 

35.00 
( 10.67 

COOl' 0.00 55.00 FEET 
0.00 16.76) meters 

89 . 00 
( 27.13 

COOL] 0,00 55.00 FEET 
0 .00 16.76) meters 

143 . 00 
( 43.59 

000<4 0. 00 55.00 FEET 
0.00 16.76) meters 

197. 00 
( 60 . 05 

COOlS 0 .00 55.00 FEET 
0.00 16.76) meters 

251.00 
( 76 . 50 

COOL6 0 .00 55.00 FEET 
0 .00 16.76) meters 

35. 00 
( 10.67 

OOOl7 0.00 55 .00 FEET 
0.00 16.76) meters 

89.00 
( 27. 13 

OOOL8 0 .00 55.00 FEET 
0 .00 16.76) meters 

143.00 
( 43.59 

COOL9 0.00 55.00 FEET 
0.00 16.76) meters 

197.00 
( 60.05 

COOL 10 0. 00 · 55.00 FEET 
0 .00 16.76) metera 

251 .00 

CORNER COORDINATES 
X Y 

10.00 
3.05 

10. 00 
3 . 05 

280.00 
85.34 

280.00 
85.34 

600 .00 fEET 
182.88 meters 
684.00 FEET 
208 .48 meters 
684.00 FEET 
il:OS.4! IIIEIters 
600.00 FEET 
182 .88 meters 

COORDINATES 
Y 

0.00 FEET 
0 .00) meters 

120 .00 FEET 
36.58) meters 

620.00 FEET 
188.98) meters 

620.00 FEET 
188.98) meters 

620. 00 f EET 
188.98) meters 

620.00 f EET 
188.98) meters 

620.00 FEET 
188.98) meters 

665 .00 FEET 
202.69) meter s 

665.00 FEET 
202.69) meter s 

665.00 fEET 
202.69) IIlDters 

665 .00 FEET 
202.69) meters 

665.00 FEET 

Palle: , 

• 

• 

• 
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76 .50 202.69) .. tera 

The following lIats the stach th.t hive been identified 

• 

being atop the noted bulldlng- t lerl. 

STACK BUILDING TIER 
NNE NO. NAME NO . NO. 
COOl1 3 COOLING 4 1 
COOl2 4 COOLING 4 1 
COOl3 5 COOLING 4 1 
COOl4 6 COOliNG 4 1 
COOl5 7 COOliNG 4 1 
COOl6 8 COOliNG 4 1 
COOL7 9 COOlIHG 4 1 
COOl8 10 COOliNG 4 1 
COOl9 11 COOliNG 4 1 
COOl10 12 COOl iNG 4 1 

Over.L1 GEP S~ry Table 
(Uniu: IIIIter.) 

StkNo: 1 Stk N_:HRSG1 Stk lit: 41.15 PreHI!. GEP Stk.Ht: 
GEP: 8H : 29.26 PBW: 89.19 *Eqn1 Ht: 

·ecHusted for • Stack-Buflding e levation dlffarenca of 
No. of TI ,rl affecting Stk: 1 Direct ion occurred : 206.00 

Bldg-Ti er nos. contributing to alP: 1 

StleXo: 2 Stk Hame:NRSG2 Stk Nt : 41.15 Prelllll. GEP Stk . Nt : 
alP: BN : 29.26 PBW: 102. 02 ·Eqn1 Ht: 

*adj usted for a Stack-Building e l evl t lon difference of 
Ho. of Tiers effecting Stk: 1 Di rect ion occurred: 323 .50 
Ildg-Tl e r nos. contributing to CEP: 1 

•

kNO: 3 Stk Name:COOL1 Stk Nt: 16.76 Prell .. . GEP Stk . Nt: 
GEP: 811: 29.26 PBI/ : 68.81 ·Eql1 Ht: 

*adjusted for a Stack-8ufl ding e levation d ifference of 
No. of Tier • • ffect lng Stk : 1 Di rection occurred: 347.25 
Bldg ' Tler nos. contributing to GEP: 1 

StkNo: 4 Stk N .... :COOt.2 Stk Ht: 16.76 Prelili. GEP Stk.Ht: 
GEP: BN: 29.26 P8W: 57.39 *Eqll Ht: 

*ad justed f or a Stack-Building elevation difference of 
No. of Tiers affecting Stir;; 1 Direction occurred: 353.7'S 

Bldg-Tier nos. contributing to GEP: 1 

5t kHo: 5 Stir; Heme:COOL1 Stk lit: 16 .76 Prelim. GEP Stk.Ht: 
GEP: BH : 29.26 PBW: 4S.n ·Ec;rll Ht: 

*i!ldJusted for I Stack-Bulld lrog elevation dlffe renc. 0' 
No. of Tlarl affect ing Stk : 1 Direction occurred: 160.00 

Bldg-Tier nos. contributing to GEP: 1 

5ttHo: 6 Stk H_:COOl4 St k Nt : 16.76 Prell •• GEP Stk . Ht: 
GEP: 8H: 29.26 PBI/: 4S.n ·Eqll Nt: 

*adjusted for I Stick-Building e levltl on difference of 
Ho. of Tiers affecting Stk: 1 Direction occurred: 360 .00 
Bldg- Tlar nos. contributing to GEP: 1 

StkNo: 7 Stk Mame:COOLS Stk Nt : 16 .76 Prell",. CEP St k.N t : 
GEP: BN : ' 29.26 .paw: 4S .n *Ec;rl1 li t: 

·adjusted for e Steck-Bulldlng elevetlon difference of 
No. of Hers affecting Stk: 1 Direction occurred: 360.00 
Bldg-T ier nos. contributing to CEP: 1 

e kNo: II Stk Mam :COOL6 Stk lit: 16.76 PreliM. GEP Stk . Ht : 
CEP: BN : 29. 26 PIW: 68.111 ·Ec;rll Nt: 

·adJus ted for a Stack· Building elevation difference of 
No. of Tie" effecting Stk: 1 Di rection occurred: 347. 2' 

73.15 
73 . 15 
0.00 

73 .15 
73.15 
0.00 

73 .15 
73 . 15 
0.00 

73.15 
73 . 15 
0.00 

73.15 
73.15 
0 .00 

73.15 
73.15 
0.00 

73 . 15 
73.15 
0.00 

73 . 15 
73.15 
0.00 
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Btdg-Tier nos_ contri buting to GEP: 

StkNo: 9 Stk Hame:COOL7 Stk Ht: 16.76 Prelim. GEP Stk.Nt: 
GEP: BN: 29.ii!6 PBW: 57.39 *Eqn1 Nt: 

*iKljusted for a Stack-Bulldfng elevation difference of 
No. of Tierl affecting Stk: 1 Direction occurred: 353 .75 

Bldg-Tier no • • contributing to GEP: 1 

StkNo: 10 Stk Name:COOL8 Stk Nt: 16.76 Prelim . GEP Stk.Ht: 
GEP: BN: 29.U P8W: 45.n *Eqn1 Ht: 

*adJusted for a Stack'Bulldlng elevation difference of 
No. of Tlerl affecting Stk: 1 Direction occurred: 360. 00 

Bldg-Tier nol. contributing to GEP: 1 

StkNo: 11 Stk Name :COOL9 Stk Mt: 16.76 Prelilll. GEP Stk.Nt: 
GEP : BM: 29.ii!6 PBW: 45.n *Eqnl Nt: 

·adjusted for a Stack-Building elevation difference of 
No. of Ti er s affecting Stk: 1 Direction occurred: 360.00 
Btdg-TIer nos. contributing to GEP: 1 

StkHo: Iii! Stk Name:COOl.l0 Stk Mt: 16.76 Prelim. GEP Stk.Mt: 
GEP: BM: 29.ii!6 PBW: 4S.n *Eqn1 Nt: 

*adjusted for a Stack-BuHdlng elevation difference of 
No. of Tiers affecting Stk: 1 Direction occurred: 360.00 
Bldg-Tier nos. contributing to GEP: 1 

73.15 
73.15 
0.00 

73.15 
73.15 
0.00 

73.15 
73.15 
0.00 

73.15 
73.15 
0.00 
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APPENDIXF 

COMPlffER PRINTOUTS OF ISCST3 AND CALPUFF MODEL RESULTS 

(FOR ISCST3 MODEL, PRINTOUT PROVIDED FOR 1987) 
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COMPUTER PRINTOUTS FOR ISCST3 MODEL 

FOR SIGNIFICANTIMPACT ANALYSIS 

• 

• 

• 



c:\DOIRProjects\calpine\euburndale\mOdeling\cless2\0SPC2C.SUM 3/9/00 6:00PM 

ISCSTl WTPUT FI LE NlJISER 1 :DSPC2C.087 
ISCBOB3 RELEASE 98056 

ISCS13 WTPUT FILE tMlBER 2 :OSPC2C.088 
ISCST3 OUTPUT FI LE NUMBER 3 :OSPC2C.089 
ISCSll WTPUT FILE NLIIIIER 4 :OSPC2C.09O 
.ll WTPlJT FilE NUMBER 5 :OSPC2C .091 

t title for lest output fi Ie is: 1987 OSPREY ENERGY CENTER 2 CTS/ta48INED CYCLE 3/8/00 
WId title for lest output file i s: NATURAL GAS, GENERIC EMISSION RATES, 3 LOADS II 3 TEMP; PA '08 

AVERAGING TIME YEAR CONe DIR (de9) DIST (II) Pt;RIOO ENDING 
(ug/ml) or )( (III) or Y (III) (nIMlOHH) ... .. ...•.. _-.- ........ _-- ............ . .. - . ................. . - . •.. . .. ......... 

SQ)RCE GROUP 10: BASE32 

"""" '987 0.11293 90. 2500. 87123124 " .. 0.08261 220 . 7000 . 88123124 
1989 0 .1 0904 10 . 2500. 89123124 , ... 0 . 10706 ... 2500 • 90123124 , .. , 0.09401 240 . '0000. 91123124 

HIGH 24'Hour 
1987 2.14071 '60. 200. 87122924 , ... 3.86622 170. 200. 88112324 
1989 3.70584 , ... 200. 89122324 , ... 1.87917 340. 300 . 90022224 , .. , 3.28485 '90. 200. 91031 024 

HIGH 8'Hour 
1987 6. 11841 '60. 200. 87122916 , ... 8.80434 '90. 200. 88112308 
1989 7 .22790 , ... 200. 89122324 , ... 4. 14069 10. 313 . 90021016 , .. , 11.60070 '90. 200. 91031008 

HICH 3'Hour 
1987 11.84953 170. 200. 87112012 , ... 12 .97920 '90. 200 . 8811Z303 
'98' 10.61492 , ... 200. 89101924 , ... 8.83832 10. 313. 90101115 , .. , 23.21337 '90 . 200. 91031009 . " 

I'Hour 
1987 26.58003 , ... 200 . 87081111 , ... 38.93760 '90. 200 . 88112301 
1989 19.71541 , ... 200 . 89040 104 , ... 17.76271 140. 300. 90102515 , .. , 68.38259 '90. 200. 91031007 

SOJRCE GROOP 10: BASE59 ........ , 
'987 0 . 11943 90. 2500. 87123124 , ... 0.08977 220 . 7000 . 88123124 
1989 0. 1'S7l 10. 2'00 . 89 12312:4 , ... 0.11278 ... 2500 • 90123124 , .. , 0.10195 240. 7000. 9 11231 2:4 

HICH 2:4'Hour 
,,.7 2.33548 ,,,. 200. 87122924 , ... 4 .05927 17 •• 200. 8811232:4 , ... 3.92040 , ... 200 . 8912:2324 , ... 1.97642 340. 300. 90022224 , .. , 3.94345 '90. 200. 9 1031024 

HI GH 8'Hour 

'987 6.69304 '60. 200. 8712:2916 , ... 9.49038 '90. 200. 8811 2308 
1989 7.59652 , ... 200 . 89122324 , ... 4.34790 10. 313. 90021016 , .. , 14.00012 '90. 200 . 91031008 

HIGH 3'Hour 
,,.7 12 .39000 '70. 200. 8711 2012 , ... 14.25317 '90. '00. 88112303 ,,.. 11.23019 '90. 200. 89122324 , ... '.77086 '80. 200. 90011821 , .. , 2:4.82506 '90. 200. 91031009 

HIGH I' Hour 
1987 29.05637 , ... 200 . 87081111 • , ... 42.75951 '90 . 100. 88112301 
1989 21.66615 , ... 200 . 89040104 , ... 20.14398 140. 200. 90102515 , .. , 73 . 10324 '90. 200. 91031007 

SWRCE GRWP 10: BASE95 

Pe!ile: 1 



e : \OOIRProJeets\e.tpl ne\auburndate~ttng\e tass2\OSPC2C.SUH l/9/oo 6:00f>K ....... , 
"., 0.13219 90 . 2500. 87123124 , ... 0.1 0loo 220. 5000. 88123124 
'989 0.1]139 '80. 200. 89123124 ,m 0 . 1245] 80. 2000. 90123124 , .. , 0 . 11690 240. "'00. 91 123124 • HIGH 24' Hour 
1987 3.25508 170. 200. 87010524 
'968 4.69885 170. 200. 88112324 
1989 4.62971 180. 200. 89122324 ,m 2.52147 340. 300. 90022224 , .. , 4.45057 190. 200. 91011024 

HIGH 8' Hour 
'981 8 .71970 '60. ZOO. 87122916 , ... 10.77529 '90 . 200. 88112308 ,- 8.60]18 ' 80. 200. 89122324 ,m 5.]'537 '80. 200 . 90011308 , .. , 15.8.]083 ' 90 . 200 . 91031008 

HI GH 3'Hour 
1987 13.60576 170 . 200. 87112012 , ... 18 .86506 130 . 300 . 88012515 
1989 '] .09853 ' 90 . 200. 89122]24 ,m 10 . 71~8 '80. 200. 9001 1821 , .. , 28.2.36]1 '90. 100. 910]1009 

HIGH I' Hour 
' 981 35 .23141 '80. 200 . 87'22302 
' 968 50 .67451 ' 90 . n. 8811 2301 
1989 26.34552 '80. 200 . 89040'04 ,m 24.81348 140. 200. 90102515 , .. , 83.49613 ' 90. '00. 910]1007 

SOJRCE GRWP 10: lD75l2 ....... , 
1987 O.I]109 90. 2500. 871Z3'24 
' 968 0.10388 220. 5000. 88123124 
1989 0.13227 180. 200. 89123124 ,m 0. 12554 80. 2000. 9O' 2l'24 , .. , 0."794 

HI GH 24-Hour 
240. 7000. 91123'24 

1987 l.27391 170. 200. 87010524 , ... 4.73737 170. 200. 88112324 • 1989 4 .67327 180. 200 . 89122324 ,m 2.53685 34O. 300. 90022224 , .. , 4.48402 '90. 200. 9 1031024 
KIGII 8-Hour 

1987 8.8Z609 '60. 200. 87122916 , ... 10.868'8 ' 90. 200. 88112308 
' 989 8.69'04 '80. 200. 89122324 ,m 5 .34970 '80. 200. 90011308 , .. , 15.95142 '90. 200. 91031008 

HIGH ]·Hour 
' 987 13 . 73046 ,"'. 200 . 87112012 
'968 19.24244 130 _ 300. 88012515 
1989 13.26342 '90. 200. 89122]24 ,m 10.85194 '80. 200. 90011821 , .. , 28.52640 '90. '00. 91031009 

HIGH I'Hour 
'981 35.10874 '80. ZOO. 87122302 , ... 51.25607 '90. n. 88112301 ,- 26 .69147 '80. 200. 89040104 ,m 25.14608 140. 200 . 90102515 , .. , ~ . 33971S ' 90 . '00. 91031007 

SOOR~ GRWP 10 : lO7559 ....... , 
1987 0.13882 90. 2500. 87123124 
' 988 0.11052 220. 5000. 88123124 
1989 0.15680 180 . 200. 89123124 ,,.. 0. 13185 80. 2000. 90 123124 , .. , 0.12445 

HIGH 24' Hour 
240. 71100. 911 Zl124 

1987 3.45232 '60. 200 . 87122924 
'9" 5.2')830 ,ro. ZOO . 88112324 
1989 4.95168 '80. 200. 89122324 ,m 2.81355 34O. 300. 9002U24 • , .. , 4.74569 ' 90. 100. 910] 1024 

HIGH 8' Hour 
1987 9.49399 ' 60. 200. 87122916 " .. 11 .52155 '90 . n. 88112308 

Page: 2 



e:\DDIRProJects\ealplne\aubunndale\mOdellng\elass2\OSPC2C . SUH 3/9/00 6:00PM 

"89 9 .25962 '80. '00. 8912ZJ24 . ". 5.71311 '90. 200 • 90012616 .,.. 16.75451 '90. '00. 91031008 
HIGM 3-Mow 

1987 14.56766 .ro. '00. 87112012 e " 88 21.59Jt74 130 . ' 00. 88012515 
1989 14.29867 '90. '00. 89122324 
• 990 11 .43666 lO • 313. 90101115 . ,.. 30.33106 '90. '00 . 91031009 

HIGH l - Hour 
'987 38.71484 '80. '00 . 8712ZJ02 
"84 54.881 59 '90. n . 88112301 
1989 28.86585 • oa. 200 • 89040104 
.". 27.19660 140. '00 . 90102515 .,.. 89.58113 '90. 100 . 91031007 

SOURCE GROUP 10: lO7595 ....... , 
. 987 0.14n8 90. 2000 . 87123124 
"88 0.14749 ' 90. '00. 88123124 "89 0.20520 '80. 200 . 89123124 
.990 0.14124 80. '000. 90123124 . ,.. 0.13445 0240 . 7000. 911023124 

HIGH O24'Hour 
1987 3.7'94502 '60. '00. 117122924 
•• 88 5. 62501 170 . '00 . 8811232~ .... 5.39464 • oa. '00 • 8912232' 
' 990 2.96196 ,,,. '00 . 90022224 .... 5.44348 110 . '00. 9 1021524 

HIGH 8'Hour 
1987 10 .46903 '60. '00. 87122916 
"88 12.95734 '90. n . 88112308 
1989 10 .20216 '80. '00. 891 2232~ 
.990 6 .14901 ' 90. '00. 90012616 . ,.. 18.13673 '90 . ' 00. 9 1031 008 

HIGH 3-Hour 
• 987 16 . 15297 "" . 200 . 87112012 
"88 24 .95881 130. '00. 88012515 
• 98. 15.81055 '90 . '00. 89122324 
.990 12 .59237 ". 313. 90101115 e" .... 32.91788 '90 . '00. 91031009 

1- Hour 
'987 43.13102 • oa. 200 • 87122302 .... 60.09933 '90 . n. 88112301 
' 98' 32.04736 '80. 200. 89040104 
• 990 30. 0744 1 140 . 200. 90102515 .... 97.07440 '90 . '00. 91031 007 

SOORCE GRClIP 10: L06032 ....... , 
1987 0.16719 90. '000. 87123124 .... 0.19086 '90. 200. 88123124 '.89 0.26583 '80. m. 89123124 
'990 0 . 16109 "0. 4000. 90123124 .... 0.15366 240. 5000. 911Z3124 HIGH 24 -Hour 
• 987 4.61816 '60 . 200 • 87122924 .... 6.60563 .ro. 200. 88112324 
'98' 6.79942 '80. '00. 89122324 
' 990 3 . 52206 340. '00. 90022224 .... 6.91948 110. 300 . 91021524 HIGH 8- Hour 
'987 12 .29145 '60. '00 . 87122916 .... 15 . 70318 '90. n . 88112308 "89 12.34926 '80. '00 . 89122324 
'990 7.10027 '90. '00. 90012616 .,.. 20.64621 '90. 'DO. 91031008 HIGH 3- Hour 
1987 19.66536 170. '00. 87112012 .... 30.93968 130. '00. 880125 15 .... 19.92774 '90. n. 89122324 
• 990 14.84591 150 • m. 90022403 .,.. 37.60757 '90. ' 00. 91031009 HIGH I' Hour 

e '987 51 .44741 '80. 200. 87122302 .... 69.61103 '90 . n. 88112301 .... 38. 00042 '80 . '00. 89040104 
• 990 35 .09058 140 . '00. 90102515 .... 111.09071 '90 . n. 91031007 

Page: 3 



c:\DOIRProjectS\calpine\auburndale\madellng\class2\OSPC2C.SUM 3/9/00 6:00PM 

SOORCE GROOP 10: L06059 
Annual 

1987 0.11422 90. 2000. 81123124 
1988 0.20206 '90. 200. 88123124 
1989 0.28220 '80. '00. 89123124 , ... 0.16881 250. 4000 . 90123124 • ,,., 0. 16144 240. 5000. 91123124 

IIIGH 24-Hour 
1981 4.84464 '60. 200. 81122924 , ... 6.99886 170. '00. 88112324 
1989 7.37290 '80. '00. 89122324 , ... 3.66513 340. 300. 90022224 ,,., 1.42131 110. 300. 91021524 

HIGH 8-Hour 
1987 12 .91914 '60. 200. 87122916 
1988 16.66602 '90. n. 88112308 
1989 13.11641 '80. 76. 89122324 , ... 7.48215 150. 200. 90022408 ,,., 21.49058 '90. 100. 91031008 

HIGH 3-Hour 
'987 20.91159 110. 200 . 81112012 
1988 32.89641 130. 300 . 88012515 
1989 21.42921 '90. n. 89122324 , ... 15. 92481 150 . '00 . 90022403 ,,., 39.18371 '90. '00. 91031009 

HIGH '-Hour 
1987 54.32894 180. '00. 81122302 
1988 n .81993 '90. n. 881 12301 
1989 40. 05214 '80. '00. 89040104 , ... 36.11620 140. '00. 90102515 ,,., 116.02912 '90. n. 91031001 

SCORCE GRooP 10: 106095 
Annual 

1981 0.18552 90. 2000. 87123124 
1988 0.22n5 '90. 200 . 88123124 
1989 0.31429 '80. 200. 89123 124 , ... 0.18213 250. 3000. 90123 124 ,,., 0.11395 240. 5000. 91123124 

HIGH 24'Hour 
'987 5.28113 120. 300. 87033124 • '988 1.64686 170. '00. 88112324 
1989 8.05292 '80. '00. 89122324 , ... 4.01944 340. 300. 90022224 , .. , 8.24007 110 . 300. 91021524 

HIGH 8'Hour 
'987 13.92572 '60. '00. 87122916 
'988 18.22834 190. n. 88112308 
'989 14.91526 '80. 76. 89122324 , ... 8.21591 150. '00. 90022408 , .. , 22.82688 '90. '00. 91031008 

HIGH 3'Hour 
'987 22.93481 "0. 200. 87112012 
'988 35.92354 130. 300. 88012515 
1989 Zl.89555 '90. n. 8912Zl24 , ... 11.67789 150. 200. 90022403 , .. , 41.71305 '90. n. 91031009 

KICH 1'Hour 
1981 58.97198 '80. 200. 87122302 
'988 71.90483 '90. n. 8811Zl01 
1989 44.04426 '80. 76. 89040104 , ... 44.56331 '60. '00. 900623" , .. , 123.85020 '90. n . 91031001 

SOORCE GRooP 10: BSP095 
A_I 

1987 0.11943 90. 2500. 87123124 
'988 0.08971 220. 1000. 88123124 
1989 0.11572 10. 2500. 89123124 , ... 0.11278 80. 2500. 90123124 , .. , 0.10195 

HIGH 24'Hour 
240. 1000. 91123124 

1981 2.33548 '60. 200. 87122924 
'988 4.05921 '70. 200. 88112324 
1989 3.92040 '80. 200. 8912Zl24 • , ... 1. 91642 340. 300. 90022224 , .. , 3.94345 '90. 200. 91031024 

HIGH 8'Hour 
1981 6.69304 160. '00. 81122916 

Page: 4 



C :\DOIRprojects\cetplne\euburndlle~tlng\ctassZ\OSPCZC.suM 
! 

eK1GH 3-Kour 

"IG" 1- Hour 

1988 9. 49033 190. ZOO . 
1989 7.5965Z 180. ZOO. 
1990 4.34790 10. 313. 
1991 14 . 0001Z 190. ZOO . 

198' lZ.39OOO 170. 200. 
1 ... 14.ZS317 190. laO • 
1989 . 11 .23019 190. 200 . 
1990 9.77086 1SO. 200. 

'''' 24.SZ506 190. 200. 

88112308 
891m24 
9OOZ1016 
91031008 

87112012 
88112303 
89122324 
90011821 
91031009 

1987 29.05637 180 . 200 . 81081111 
1988 42.75951 190. 100. 88112301 
1989 21.66615 180 . ZOO. 89040104 
1990 20.14398 140. ZOO . 90102515 
1991 73.103Z4 190. 200 . 91031007 

All receptor co.putltl ons reported with respect to • user ' speclfled origin 
GRID 0.00 0.00 
DISCRETE 0.00 0.00 

e 

e 
Page: 5 
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c:\OOIRProlects\caLpine\euburnd8le~ling\class2\ospe2ex.087 

co STARTING 
CO TlTLEONE 1987 OSPREY ENERGY CENTER 2 CTS/COMBINED CYCLE 3/8/00 
00 TITLET~ NATURAL GAS, GENERIC EMISSION RATES, 3 LOADS X 3 TEMP; PA , DB 
CO MOOELOPT DFAULT OONC RURAL NOCMPL 
00 AVERTINE PERIOD 24 8 3 1 
CO POLLUTID GEM 
CO OtAYCOEF .GOOOOO 
CO RUNOIUIOT RUN 
CO FINISNED 

so STARTING 

.. Source Location cards: 
•• SRCID SRCTYP XS YS 
•• MODELING ORIGIN KRSG 110.1 STACK LOCATION 
•• LOCATION IS USED FOR POLAR DISCRETE RECEPTORS . 
•• HRSG STACK NUMBER CODE 
••........................ 
•• A· KRSG NO. 1 
•• 8· HRSG NO. 2 
•• Source Locetlon Cards : 
•• SRCIO SRCTYP 
.. UTN 
SO LOCATlC* BASE32A POINT 
SO LOCATION IlASE32B POINT 
•• 
so LOCATION IlASE59A POINT 
SO LOCATION BASE59S POINT 
•• 
so LOCATION BASE95A POINT 
SO LOCATIat BASE95B POINT 
•• 
SO LOCATIat LD7532A POINT 
SO LOCATIat LD7532B POINT 
•• 
SO LOCATION L07559A POINT 
SO LOCATION L07559B POINT 
•• 
so LOCATION L07595A POINT 
SO LOCATION LD75958 POINT 
•• 
so LOCATlC* LM032A. POINT 
SO LOCATION LD60328 POINT 
•• 
SO LOCATION LD6059A POINT 
SO LOCATION LD6059B POINT 
•• 
SO LOCATION LD6095A POINT 
SO LOCATION L060958 POINT 
•• 
SO LOCATION BSP095A POINT 
SO LOCATION BSP095B POINT 
•• 
•• Source Parameter Cards: 

xs (., 
0.00 
0. 00 

YS 
(m' 
0.0 ,6.6 

0.00 0.0 
0.00 36.6 

0.00 0.0 
0.00 36.6 

0.00 0.0 
0 .00 36.6 

0.00 0.0 
0.00 36.6 

0.00 0.0 
0.00 36.6 

0.00 0.0 
0.00 36.6 

0.00 0.0 
0.00 36.6 

0.00 0.0 
0.00 36 .6 

0.00 0.0 
0.00 36.6 

•• POINT: SRCID 
•• 
so SRCPARAM BASE32A 
SO SRCPAlAM BASE32B 

os 
(g/s) 
5.000 
5.000 

" (0' 
41.1 
41.1 

•• 
so SRCPARAM BASE59A 
SO SRCPARAM BASE598 
•• 
SO SRCPARAM BASE95A 
SO SRCPARAM BASE95B 
•• 
SO SRCPARAM LD7532A 
SO SRCPARAM LD753~B 
•• 
SO SRCPARAM LD7559A 
SO SRCPAlAM LD7559B 
•• 
SO SRCPARAM LO'1595A 
SO SRCPARAM LD7595B 
•• 
SO SRCPARAM l0603ZA 
SO SRCPAAAM L06032B 

5.000 
5.000 

5.000 
5.000 

5.000 
5.000 

5.000 
5.000 

5.000 
5 .000 

5.000 
5.000 

41.1 
41.1 

41.1 
41. 1 

41.1 
41.1 

41.1 
41.1 

41 .1 
41 . 1 

41. 1 
41.1 

zs 
(0' 
0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0.0 
0.0 

0. 0 
0.0 

0.0 
0.0 

0.0 
0.0 

TS 
(l' 

366.0 
366.0 

366.0 
366.0 

366.0 
366.0 

366.0 
366~0 

366.0 
366.0 

366.0 
366 .0 

366.0 
366.0 

zs 

VS 
(III/s ) 
19.2 
19.2 

18.3 
18 .3 

16.6 
16 .6 

16.7 
16.7 

16.1 
16.1 

15.3 
15.3 

14.0 
14 .0 

Page : 

os (., 
5. ", 
5. ", 

5. ", 
5. ", 

5.", 
5.79 

5.79 
5. ", 

5. ", 
5. ", 

5.'" 
5. ", 

5.79 
5. ", 

3/9/00 6 :05PM 

• 

• 

• 



C:\OOIRProjeets\c'tplne\auburndate~llng\cl'SI2\ospc2e~.oe7 3/9/00 6:05PM 

•• 
SO SRCPAItA.II LD6059A 5.000 41.1 366.' 13.6 5.79 
SO SRCPAItA.II L060598 5.000 41. 1 366.' 13 . 6 5.79 •• 
~ SRCPAItA.II LD6095A 5.000 41.1 366.' 13 . 0 5.79 

SRCPARAM LD60958 5.000 41.1 366.' 13 . 0 5.79 • 
SO SRCPARAJIII BSPD95A 5.000 41. 1 366 .' 18.3 5.79 
SO SRCPAItA.II 8SP0958 5 . 000 41. 1 366 •• 18 . 3 5.79 •• 
SO BUI LDHGT BASE32A-IASE95A 24 . 38 29.26 29 . 26 29.26 29 . 26 29.26 
SO SUI LOHGT 8ASE32A-IASE95A 29.26 29.26 29 . 26 29.26 29.26 29 .26 
SO 8OILOHGT BASE32A-.... SE95A 29.26 24.38 24.38 24.38 24.38 24.38 
SO BUILDHGT 8ASEJ2A-IASE95A 24.38 29. 26 29 . 26 29.26 29.26 29. 26 
SO SUILOHGT BASf3ZA-BASf9SA 29.26 29.26 29.26 29.26 29_26 29.26 
SO BUILDHOT BASE32A-8AS(95A 29 . 26 24.38 24.38 24.38 24.38 24.38 
SO BUILDWIO IASE32A-IASE95A 32 . 66 80.49 ..... 105.56 113.44 117.89 
SO BUILOWID BASE32A-BASE95A 11t1.75 116. 00 109 . 73 116.00 118. 75 111.89 
SO BUILOWIO BASEJ2A-BASE95A 113.44 33 . 15 34 . 02 33.85 32.66 30.48 
SO BUILOWID 8ASC32A-.... SE95A 32.66 80.49 94.46 105.56 113.44 111.89 
SO BUILOWID BASE32A-BASE95A 118 . 15 116.00 109 . 73 116.00 " 8.15 111.89 
SO BU ILOWID I ASE32A-BASE95A 113 . 44 33. 15 34.02 33.85 3Z.66 30.48 
•• 
SO BUILOHGT LD6032A-L01595A 24.38 29.26 29.26 29.26 29.26 29.26 
SO IU ILOIIGT LD6032A-L01595A 29. 26 29.26 29.26 29.26 29 . 26 29.26 
SO BU ILOHGT LD6032A-L01595A 29.26 24.38 24 . 38 24.38 24.38 24 . 38 
SO BU l lOHGT L06032A-107595A 24.38 29.26 29 . 26 29.26 29.26 29 . 26 
SO BUllOHGT L06032A-107595A 29.26 29.26 29 . 26 29.26 29.26 29.26 
SO BUllOHGT LD6032A-L01595A 29.26 24.38 24.38 24.38 24.38 24.38 
SO BUlLOWlD LD6032A-L01595A 32.66 80.49 ..... 105.56 113.44 117.89 
SO BUllOWlD LD6032A-L01595A 118.15 116. 00 109 . 73 116.00 118.15 117.89 
SO BUI LDWID LD6032A-L01595A 113.44 33 . 15 34.02 33.85 32.66 30. 48 
SO IUllDWID L06032A-101595A 32.66 80.49 ..... 105.56 113.44 111.89 
SO BUllOWID L06032A-101595A 118.15 116.00 109 . 73 116.00 118.15 117.89 
SO BU l lOWIO L06032A-101595A 113 . 44 33.15 34. 02 33.85 32.66 30.48 •• 
SO BU l lOHGT 8ASE3ZB-BASE951 Z4.38 24 . 38 29 . 26 29.26 29.Z6 29.26 
SO BU ILOHGT BASE3ZB-BASE95B 29.26 29. 26 29.26 29.26 Z9.26 29 . 26 . SO BU ILOHGT BASE32B-BASE958 29.26 29. 26 29.26 24.38 24.38 24.38 
SO IU ILOHGT BASE328-BASE958 24.38 24.38 29. 26 29.26 29.26 29 . 26 
SO BU ILOHGT BASE328-IASE958 29.26 29 . 26 29. 26 29.26 29.26 29.26 
SO BUllOHGT BASE328-BASE958 29.26 29 . 26 29.26 24.38 24.38 24.38 
SO BUILOWIO BASE32B-BASE95B 32.66 33 . 85 94." 105.56 113.44 117.89 
SO BUILOWHI 8ASEJ28-BASE958 118.15 " 6 . 00 109.73 116.00 118.15 111.89 
SO IUllOWID BASE328-BASE958 113.44 105.56 94 . 46 33.85 32 . 66 30.48 

, 
SO BUllDWID IASE328-BASE958 32.66 33.85 94 . 46 105.56 113.44 111.89 
SO BUILOWIO BASE321-IASE958 118.75 116.00 109. 73 116.00 "8.15 111.89 
SO BU ILDWIO BASE328-IASE951 113.44 105.56 94 . 46 33.85 32.66 30.48 •• 
SO BU ILOHGT L06032B-L015951 24.38 24.38 29 . 26 29.26 29 . 26 29.26 
SO BU ILDHGT L06032B-LD75958 29.26 29.26 29 . 26 29.26 29 .26 29.26 
SO BU ILOHGT L06032B-L07595B 29.26 29.26 29.26 24.38 24 . 38 24 . 38 
SO BU ILOHGT L06032B- L075958 24.38 24.38 29.26 29.26 29 . 26 29 . 26 
SO BU ILOHGT L060328-LD75958 29.26 29. 26 29 . 26 29.26 29.26 29 . 26 
SO BU ILOHGT L060328-L075958 29.26 29.26 29 . 26 24.38 24.38 24 . 38 
SO BU ILOWID L060328-LD75958 32.66 33 . 85 94 . 46 105.56 113 . 44 117.89 
SO BUILOWID L060328-L015958 118.15 116.00 109 . 73 116.00 118.15 117.89 
SO BUILOWID L060328-L015951 113.44 105 . 56 94.46 D.85 32.66 30.48 
SO BUILDWID LD60328-L07595B ]2.66 3].85 94.46 105.56 11].44 117 .89 
SO BUllDWIO LD60]28-l015951 118 .15 116.00 109.73 116.00 118.15 111.89 
SO BUllDWIO lD60]2B-L015951 113 . 44 105.56 •• 94.46 33.85 32 . 66 30.48 

SO BUILOHOT BSPO]2A-BSP095A 24 . 38 29.26 29 . 26 ·29.26 29.26 29.26 
SO BUllOHGT BSPD32A-BSP095A 29.26 29. 26 29.26 29. 26 29 . 26 29.26 
SO BUILOHOT BSP032A-BSP095A Z9 .26 24.38 24 . 38 24.38 24.38 24 . 38 
SO BUILOHGT I SPO] 2A-BSP095A 24.]8 29.26 29 . 26 29.26 29 . 26 29.26 
SO BUILOHGT BSP032A-BSP095A 29.26 29.26 29 . 26 29.26 29 . 26 29.26 
SO BUILOHGT 8SP032A: ISP095A 29.26 24 . 38 .24 . 38 24 . 38 24 . 38 24 .38 
SO BUllOWID BSPO]2A-8SP095A 32 . 66 80.49 94 •. 46 105 . 56 113.44 111_89 
SO BUILDWIO BSPOllA-8SP095A 118.15 116.00 109 .13 "6.00 118.75 111.89 
SO BUILDWIO I SPOllA-8SP095A 11].44 33 . 15 34.02 33.85 32 . 66 30 . 48 
SO BUI LDWIO BSP032A-BSP095A 32.66 80. 49 94.46 105.56 113 . 44 117.89 . SO BUILDWIO BSP032A-BSP095A 118.15 116. 00 109.73 116.00 118.75 117.89 
SO BUILOWIO BSP032A-8SP095A 113.44 33. 15 34.02 33.85 32.66 30 . 48 •• • 

SO BUllOHGT BSP032B-BSP0958 24.38 Z4.38 29.26 29 . 26 29.26 29 . 26 
SO IUllOHGT aSPD32U-BSP09S& 29.26 29.26 29.26 29.26 29.26 29.26 
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so BUllDHGT BSPD32a·BSPD95B 29.26 29.26 29.26 24.38 24.38 24.38 
SO BUllDHGT BSPD32B'BSP095B 24.38 24.38 29.26 29.26 29.26 29.26 
SO BUllDHGT BSP032B'BSP095s 29.26 29.26 29.26 . 29.26 29.26 29.26 
SO BUllDHGT aSPD32a-aSP0958 29.26 29.26 29.26 24.38 24.38 24.38 

• BUllDWID 8SP032a·aSP0958 32.66 33.85 94.46 105 .56 113.44 117.89 
BUllDWID BSPD32a-8SP095B 118.75 116.00 109.73 116.00 118.75 117.89 
BUILDWIO 8SPD32a-BSPD95a 113.44 105.56 94.46 33.85 32.66 30.48 

SO BUllDWID BSPD32B·aSPD958 32.66 33.85 94.46 105 .56 113.44 117.89 
SO BUllOWIO 8SPD328'8SPD958 118.75 116.00 109.73 116.00 118.75 117.89 
SO BUllDWIO 8SPD328-aSP095a 113.44 105.56 94.46 33.85 32.66 30.48 
•• 
SO EMISUNIT .100000E+07 (GRAMS/SEC) (MICROGRAMS/CUBIC' METER) 
SO SRCGROUP 8ASE32 BASE3ZA 8ASEJ2B 
SO SRCGROUP BASE59 aASES9A 8ASE599 
SO SRCGROUP BASE95 IlASE95A 8ASE95a 
SO SRCGROOP L07532 LD7532A lD7532a 
SO SRCGROUP lD7559 lD7559A lD75598 
SO SRCGROJP lD7595 l07595A l07595B 
SO SRCGROUP l06032 lD6OJ2A lD6032a 
SO SRCGROUP l06059 lD60S9A l06Q598 
SO SRCCROUP l06095 LD6D95A LD6095a 
SO SRCGROUP BSPD95 aSP095A 8SP095a 
•• 
SO FINISHED 
•• 
RE STARTING 

0.0 0.0 
RE CRIDPOLR POl STA 
RE GRIDPOlR POl GR IG 
RE GRIOPOlR POl OIST 
RE GRIOPOlR POl OIST 
RE GRIDPOt.R POL GOIR 
RE GRIOPOlR POl END 
RE DISCPOlR BSP095A 
RE OISCPOLR BSPD95A 
RE DISCPOlR BSPD95A 
RE OISCPOlR BSPD95A 
RE OISCPOLR BSPD95A 
RE DISCPOlR aSP095A 

400 500 700 1000 1500 2000 2500 3000 4000 5000 
7000 10000 12000 15000 20000 25000 30000 

• 

OISCPOLR BSPD95A 
DISCPOlR aSP095A 
OISCPOlR BSP095A 

RE- OISCPOlR BSPD95A 
RE OISCPOlR BSPD95A 
RE OISCPOlR 8SPD95A 
RE OISCPOlR BSPD95A 
RE OISCPOlR 8SP095A 
RE OISCPOlR BSP095A 
RE DISCPOlR BSP095A 
RE OISCPOlR 8SP095A 
RE OISCPOlR BSP095A 
RE OISCPOlR BSP095A 
RE DISCPOlR 8SPD95A 
RE DISCPOlR BSPD95A 
RE DISCPOlR BSP095A 
RE DISCPOlR 8SP095A 
IE DISCPOlR 8SP095A 
RE 0 I SCPOLI BSP095A 
RE 0 I SCPOlR BSP095A 
RE OISCPOlR BSPD95A 
RE DISCPOlR BSPD95A 
RE OISCPOLR BSPD95A 
RE 0 I SCPOllt BSPD95A 
RE OISCPOlR BSP095A 
RE OISCPOlR BSP095A 
RE OISCPOLR BSP095A 
RE OISCPOLR BSP095A 
RE OISCPOLR BSP095A 
RE OISCPOLR BSP095A 
RE DISCPOlR BSPD95A 
RE DISCPOlR BSP095A 
RE OISCPOlR BSPD95A 

til 
OISCPOl.R BSPD95A 
OISCPOtR BSP095A 
OISCPOlR BSP095A 

RE DISCPOlR BSP095A 
RE DISCPOlR BSPD95A 
RE OISCPOlR BSPD95A 

J6 TO.OO 10.00 

313. 10 
328. 20 
260. 30 
JOO. JO 
218. 40 
JOO. 40 
163. 50 
200. 50 
300. 50 
162. 60 
200_ 60 
300. 60 
149. 70 
200. 70 
300. 70 
142. 60 
200. 80 
300. 80 
140. 90 
200. 90 
300. 90 
142. 100 
200. 100 
300. 100 
149. 110 
ZOO. 110 
300. 110 
152. 120 
200. 120 
300. 120 
119. 130 
200. 130 
300. 130 
99. 140 

100. 140 
200. 140 
300. 140 
88. ISO 

100. 150 
200. ISO 
300. 150 

81. 160 
100. 160 
200. 160 
300. 160 
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IE DISCPOtR BSPD9'5A 
IE DISCPOlR BSPD9'5A 
IE DISCPOtR BSPD9'5A 
RE DISCPOtR BSf095A 
lE DISCPOtR BSPD95A 
RE DISCPOlR BSPD95A 
RE D I SCPOlR BSPD95A 
RE DISCPOlR BSPD9'5A 
RE D I SCPOlR 8SPD95A 
RE D I SCPOlR 8SPD9'5A 
RE DISCPOlR BSPD9'5A 
RE DISCPOtR BSPD95A 
RE DISCPOLR BSPD9'5A 
RE DISCPOLR 8SPD95A 
RE D I SCPOtR BSPD9'5A 
IE DISCPOtR BSPD95A 
RE DISCPOlR BSPD95A 
RE DISCPOlR BSPD95A 
kE DISCPOtR BSPD95A 
RE DISCPOlR BSPD9'5A 
IE DISCPOlR BSPD95A 
IE DISCPOlR BSPD95A 
RE D I SCPOtR BSPD95A 
RE D I SCPOlR BSPD95A 
RE DISCPOlR BSPD9'5A 
RE D I SCPOlR BSPD95A 
RE D I SCPOlR BSPD9'5A 
IE DISCPOlR 8SPD9'5A 
IE D I SCPOlR BSPD95A 
IE DISCPOlR BSPD95A 
RE DISCPOI.R BSP095A 
IE D I SCPOLR BSP095A 
IE D I SCPOtR BSPD9'5A 
IE DISCPOlR BSPD95A 
IE DISCPOlI BSPD95A 
RE DISCPOU BSPD95A 
IE DISCPOlR BSP095A 
IE DISCPOlR BSPD95A 

liE DISCPOlR BSPD95A 
RE DISCPOlI BSP09'5A 
IE DISCPOlR BSPD95A 
IE DISCPOlR BSPD95A 
IE DISCPOlR BSPD9SA 
RE DISCPOlR BSPD9'5A 
RE OISCPOlR BSP095A 
RE DISCPOlR BSP095A 
RE 01 SCPOU BSPD95A 
RE DISCPOlR BSP095A 
IE DISCPOlI BSP095A 
IE DISCPOLR BSPD9'5A 
IE OISCPOLR BSP095A 
IE D I SCPOLR BSP095A 
IE DISCPOlR 8SPD95A 
IE DISCPOLR 8SP095A 
IE DISCPOI,.R BSP095A 
IE OISCPOlR BSP095A 
IE DISCPOLR BSP095A 
IE DISCPOtR BSPD95A 
IE DISCPOlI BSP095A 
IE DISCPOlI BSPD9'5A 
IE DISCPOlR 8SPD95A 
RE DISCPOlR BSPD95A 
RE DISCPOlI BSP095A 
IE DISCPOlR BSPD95A 
IE DISCPOlR BSPD9'5A 
RE DISCPOlR BSPD95A 
RE OISOPOlR BSPD95A 
RE O)SCPOlR BSPD9'5A 
RE OISCPOlR BSP095A 
RE DISCPOlI BSPQ9'5A 
IE DISCPOlR 8SPQ9'5A 
liE DISCPOtI BSPQ9'5A 
IE FINISIIED 

ME STARTING 

n . 
100. 
ZOO. 
300. 
76. 

100. 
200. 
300. 
n. 

100. 
200. 
300. 

". 100. 
200. 
300. ... 
100. 
200. 
300 . 
95. 

100. 
ZOO . 
300. ... 
100. 
200. 
300. 
70. 

100 . 
200. 
300. 

6S. 
100. 
200 . 
300. 
62. 

100. 
200. 
300. 
61. 

100. 
ZOO. 
300. 
62. 

100. 
200. 
300. 

65 . 
100. 
200. 
300. 
70. 

100. 
200. 
300. 
80. 

100. 
ZOO. 
300. 
95. 

100. 
200 . 
300. 
122. 
200. 
300. 
178. 
200. 
300. 
313. 
308. 

ME INPUTfll C:\MT\TPA87D.HET 
HE ANEMIIGHT 6.700 METERS 

170 
170 
170 
170 
"0 
180 
180 
180 
190 
190 
190 
190 
200 
200 
200 
200 
210 
210 
210 
210 

"0 
220 
"0 
220 
23 • 

"0 
230 
23. 
240 
240 
"0 240 
250 
250 
25. 
250 
260 
260 
260 
260 
270 
270 
270 
270 
280 
280 
280 
280 
290 
290 
290 
290 
300 
300 
300 
300 
310 
310 
310 
310 
320 
320 
320 
32. 
3lO 
3lO 
330 

"0 ". 
340 
350 
360 
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ME SURFDATA lZ842 1987 
HE UAIROATA 12842 1987 

,""­
RUSION 

HE WINDCATS lS4 1.09 5.14 8 .21 10.80 
IE FINISHED 

• 
STARTING 
RECTABlE AllAVE FIRST 

00 FINISHED 

••••••••••••••••••••••••••••••••••• 
••• SETUP Finishes Successfully··· 
••••••••••••••••••••••••••••••••••• 

... ISCSTl • VERSION 99155 ... • •• 1987 OSPREY ENERGY CENTER Z ClS/C04B INED CYCLE 118/00 
... NATURAL GAS, GENERIC EMISSION RATES, 3 l(w)S X 3 TEMP; PA , 08 

"lIODfLOPTs: 
COlIC RURAL FLAT DfAUlt 

••• ItOOEl seTUP OPTIONS SlItMARY 

USilrple Terrain Model is Selected 

··Mode l II Setup For Calculation of Average CONCentration Value • • 

SCAVENGING{DEPOSITION l OGIC •• 
··Model Uses NO DRY DEPLETION. DDPlETE . F 
·.Model Uses NO WET DEPLETION. WDPlETE . F 
"NO WET SCAVENGING Dati Provided. 
"NO GAS DRY DEPOSITION Dati Provided. 
··Model Does NOT Use GRIDDED TERRAIN Data f or Depletion Calculations 

··Model Uses RURAL Di sper.ion. 

"Model 

• 
Uses Regulatory DEFAULT OptlGn$: 

1. Final PlUDe Rise. 
Z. Stack· tip Downwash. 
3. lluoyanc:y' irdJeed Dispers ion . 
4. Use CalIS Procesll ng Routine. 
5. Not Use MI .slng Data Process ing Routine. 
6. Default Wind Profile E~ts . 
7. Default Vertical Potentl.1 Tnperature Gradients . 
8, "Upper BOU'Id" Valuel for SUpersquat lIuHdlngs . 
9. No Exponential Decay for RURAL Mode 

··Model AssUlles Receptors on FLAT Terrain. 

UModeI An UDes Ho FLAGPOlE Receptor Heights, 

··Model Cah:ul.tes 4 Short Tel'lll A ..... r.lle(l) of: 24'MR 8-HI 3- IIR '·IIR 
and Calcul.tes PERIOD Averallel 

••• 

··Thl •• WI Incluaes: ZO Source(.) ; 10 Source Gr~.); and m Receptor(s) 

··th. Model AsSU!les A Pollutant Type of: GEN 

·*Model Set To COntirJ.Je RUNning After the Setup Testing. 

··Output Options Selected: 
Model Outputl Tables of PERIOD AVerll9H by Receptor 
Model Outputs Tables of Nighest Short Ter. Valuel by Receptor (RECTABlE Keyword) 

uNOTE : The foliOll'ing flailS May Appear FolIOll'lng CONC Values: c for Calli Hours 

··Mhc. Inputs : AMem. Kilt. (.) • 
E.hslon ~lts • 
OUtput !..hIts • 

6.70; Decay Coef •• 
(GIWIS/SEC) 
(MICROGRAMS/CUBIC'METER) 

·"'Approxfllllte Storage ReqJlr...eots of Model . 1. 7 MB of RAM • 

• 
I~ It~trelll File: 0SPCii!C.187 
OutPJt Print File: osPC2t.087 

• for Missing Hours 
b for Both Cal~ and Miss ing Hour. 

0.000 Rot. Angle. 
E~lssion Rate unit 

0.0 
Factor '" 

••• ISCST3 • VERSION 99155 ••• • •• 1987 OSPREY ENERGY CENTER Z CTS/COHB INED CYCLE 3/8/00 
••• NATlJItAL GAS, GENER IC EMISSION RATES, 3 L(w)S X 3 TEMP; PA l DB 

··ItOOELOPh: 

Page: 5 
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03/0 
Z2:37 
,." 

0. 10000E+07 

••• 
••• 

03/0 
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CONe 

s.,,,"" 
ID 

BASE3lA 
BASE32B 
BASE59A 
BASE59B 
BASE95A 
BASE95B 
L01532A 
L01532B 
LD1559A 
L075598 
L01595A 
LD7595B 
LD6032A 
Lll60328 
lo60S9A 
LD60598 
LD6095A 
LD60958 
BSP095A .SP095. 

RURAL FLAT DfAULT 

••• POI NT SOURCE DATA ••• 

MUHBER EMISSION RATE 
PART . (USER UNITS) I( Y 
CATS. (METERS) (METERS) 

0 0.5OOOOE.01 0.0 0.0 
0 0.5OOOOE·01 0.0 ,6.6 
0 0.50000E+Ol 0.0 0.0 
0 0.50000E+Ol 0.0 ,. .. 
0 0.50000E+01 0.0 0.0 
0 0.50000E+Ol 0.0 36.' 
0 0 .50000E+Ol 0.0 0.0 
0 0. 50000E+Ol 0.0 36.' 
0 0.50oo0E+01 0. 0 0.0 
0 0.50000e+Ol 0.0 36.' 
0 0.50000E+Ol 0. 0 0.0 
0 0.500ooE.Ol 0.0 ,. .. 
0 0. 5OOOOE+01 0.0 0. 0 
0 0.50000e+Ol 0.0 36.' 
0 0.50000E+01 0.0 0. 0 
0 0.5OOOOE+01 0.0 36.' 
0 0 .5OOOOE+01 0. 0 0.0 
0 0.50000E+Ol 0. 0 36.' 
0 0.50000E+Ol 0. 0 0.0 
0 0.5OOOOE+01 0.0 ,. .. 

BASE 
ELEV. 

(METERS) 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

STACK STACIC STACIC STACIC 
HEIGHT TEMP. EKIT VEL. DIAMETER 

(METERS) (DEG. IC) (M/SEC) (METERS) 

41.10 366.00 1'1.20 5.79 
41 . 10 366 .00 1'1.20 5.79 
41.10 366 .00 18.30 5.79 
41. 10 366.00 18.30 5.79 
41.10 366.00 16.80 5.79 
41.10 366.00 16.80 5.79 
41.10 366.00 16.70 5.79 
41.10 366.00 16.70 5.79 
41.10 366.00 16.10 5 .79 
41.10 366 .00 16.1 0 5.79 
41. 10 366 .00 15.30 5.79 
41.10 366.00 15.30 5 .79 
41.10 366.00 14.00 5 .79 
41.10 366. 00 14 .00 5.79 
41.10 366.00 13.60 5.79 
41.10 366.00 11.60 5.79 
41.10 366.00 13.00 5.79 
41. 10 366 .00 11.00 5. 79 
41.10 366.00 18.30 5.79 
41.10 366.00 18.30 5 .79 

3/9/00 6:05PM 

'OCMPl 

BUILDING EMISSION RATE 
EX I STS SCALAR VARY 

BY 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 

.... 15CS13 - VERSION 99155 ••• • •• 1987 OSPREY ENERGY CENTER 2 CTS/COMBINED CYCLE 3/8/00 ... 03/0 
22:37 
PAGE 

••• NATURAL GAS, GENERIC EM I SSION RATES, 3 LOADS I( 3 TEMP; PA , DB ••• 
" MOOELOPTs : 
CONe RURAL fLAT orAULT NOCMPL 

••• SOURCE 105 DEfiNING SOURCE GROUPS • • • 

GROOP 10 Sa./RCE IDs 

BASE32 BASE32A , 8ASE32B 

BAse59 8ASE59A 8ASE59B 

BASE95 BASE95A 8A"SE958 

Lll1532 Lll1532A , LD7532B • 

lD7559 LD7559A L075598 

LD7595 L07595A l O7595B 

LD6032 l D6032A , LD6Ol2B 

l06059 LD60S9 ..... l o60598 

lD6095 lD6095A • LD60958 

• 

• 

BSP'" 8SI'095 ..... 8SP095B • 
. ... ISCST3 VERS ION 99155 ... • •• 1987 OSPttEY EIIERGY CENTER 2 CTS/alMBINED C'l'ClE 3/8/00 

... NATlIRAL GAS, GENERIC EM I SS ION RATES, 3 LOADS X 3 TW; PA & DB 
••• ... 03/0 . 

22:37 
"'MOOELOPTI : PAGE 
CONe RURAL f LAT DFAUlT MOCHPl 
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~
CE 10: 8ASE32A 

V 811 811 "'AIC 
1 24.4, 32.7, 0 
7 29.3, 118.B, 0 

13 29.3, 113.4, 0 
19 24.4, 32.7, 0 
25 29.3, 118.8, 0 
31 29.3, 113.4, 0 

SOORCE ID: 8ASE328 
I FV 811 811 \.lAIC 

1 24.4, 32.7, 0 
7 29.3, 118.8, 0 

13 29.3, 113.4, 0 
19 24.4, 32.7, 0 
25 29.3, l1B.B, 0 
31 29.3, 113.4, 0 

SOORCE 10: 8ASE59A 
I FV 811 811 \.lAIC 

1 24.4, 32.7, 0 
7 29.3, 11B.8, 0 

13 29.3, 113.4, 0 
19 24.4, 32.7, 0 
25 29.3, 118.8, 0 
31 29.3, tt3.4, 0 

SOORCE 10: 8ASE598 

•

FV 811 811 \.IAI( 
1 24.4, 32.7, 0 
7 29.3, 118.8, 0 

13 29.3, 113.4, 0 
19 24.4, 32.7, 0 
25 29.3, 118.8, 0 
31 29.3, 113.4, 0 

IF' , 
• 14 

20 

" " 
IF' , 
• 14 

20 

" " 

IFV , 
• 14 

20 
26 

" 
IFV , 
• 14 

20 

" " 

BH 
29.3, 
29.3, 
24.4, 
29.3, 
29.3, 
24.4, 

8H 
24.4, 
29.3, 
29.3, 
24.4, 
29.3, 
29.3, 

., 
29.3, 
29.3, 
24.4, 
29.3, 
29.3, 
24.4, 

BH 
24.4, 
29.3, 
29.3, 
24.4, 
29.3, 
29.3, 

••• DIRECTION SPECIFIC BUILDING DIMENSIONS ••• 

1111 IIA!:: 
SO. 5, 0 

116.0, 0 
33.2, 0 
80.5, 0 

116.0, 0 
33.2, 0 

BII \lAIC 
33.8, 0 

1-16.0, 0 
105.6, 0 
33.8, 0 

116.0, 0 
105.6, 0 

BII IIAIC 
80.5, 0 

116.0, 0 
33.2, 0 
80.5, 0 

116.0, 0 
33.2, 0 

811 IIAIC 
33.8, 0 

116.0, 0 
105.6, 0 
33.8, 0 

116.0, 0 
105.6, 0 

IF' 
3 
9 

15 

" 27 
33 

IF' 
3 
9 

15 

" 27 
33 

IF' 
3 
9 

15 

" 27 
33 

IF' 
3 
9 

15 

" 27 
33 

., 
29.3, 
29.3, 
24.4, 
29.3, 
29.3, 
24.4, 

BH 
29.3, 
29.3, 
29.3, 
29.3, 
29.3, 
29.3, 

BH 
29.3, 
29.3, 
24.4, 
29.3, 
29.3, 
24.4, 

BH 
29.3, 
29.3, 
29:3, 
29.3, 
29.3, 
29.3, 

.. "'" 
94.5, 0 

109.7, 0 
34.0, 0 
94.5, 0 

109.7, 0 
34.0, O · 

'" .AI( 
94.5, 0 

109.7, 0 
94.5, 0 
94.5, 0 

109.7, 0 
94.5, 0 

811 IlAIC 
94.5, 0 

109.7, 0 
34.0, 0 
94.5, 0 

109.7, 0 
34.0, 0 

811 WAIC 
94.5, 0 

109.7, 0 
94.5, 0 
94.5, 0 

109.7, 0 
94.5, 0 

IF' , 
10 

" " ,. 
" 
IF' , 
10 

" " ,. 
" 
IF' , 
10 

" " ,. 
" 

IFV , 
10 

" " ,. 
" 

8H 
29.3, 
29.3, 
24.4, 
29.3, 
29.3, 
24.4, 

BH 
29.3, 
29.3, 
24.4, 
29.3, 
29.3, 
24.4, 

8H 
29.3, 
29.3, 
24.4, 
29.3, 
29.3, 
24.4, 

BH 
29.3, 
29.3, 
24.4, 
29.3, 
29.3, 
24.4, 

•• WAK 
105.6, 0 
116.0, 0 
33.8, 0 

105.6, 0 
116.0, 0 
33.8, 0 

8\1 IIAIC 
105.6, 0 
116.0, 0 

33.8, 0 
105.6, 0 
116.0, 0 
33.8, 0 

BII IIAIC 
105.6, 0 
116.0, 0 
33.B, 0 

105.6, 0 
116.0, 0 
33.8, 0 

BII IIAIC 
105.6, · 0 
116.0, 0 
33.8, 0 

105.6, 0 
116.0, 0 
33.8, 0 

IF' 
5 

11 
17 

" 29 
35 

IFV 
5 

11 
17 

" 29 
35 

IFV 
5 

11 
17 

" 29 
35 

IfV 
5 

11 
17 
23 
29 
35 

8H 
29.3, 
29.3, 
24.4, 
29.3, 
29.3, 
24.4, 

BH 
29.3, 
29.3, 
24.4, 
29.3, 
29.3, 
24.4, 

BH 
29.3, 
29.3, 
24.4, 
29.3, 
29.3, 
24.4, 

BH 
29.3, 
29.3, 
24.4, 
29.3, 
29.3, 
24.4, 

811 WA" 
113.4, 0 
118.8, 0 
32.7, 0 

113.4, 0 
118.8, 0 
32.7, 0 

811 IIAIC 
113.4, 0 
118.8, 0 
32.7, 0 

113.4, 0 
118.8, 0 
32.7, 0 

811 \lAI( 
113.4, 0 
118.8, 0 
32.7, 0 

113.4, 0 
118.8, 0 
32.7, 0 

811 \lAX 
113.4, 0 
118.8, 0 
32.7, 0 

113.4, 0 
"8.8, 0 
32.7, 0 

3/9/00 6:05PM 

1F' • 
" ,. 
" 30 
36 

IFV 

• 
" ,. 
" 30 
3. 

IF' • 
" ,. 
" 30 
36 

I" • 
" ,. 
" 30 
36 

" 29.3, 11 
29.3, 11 
24.4, 3 
29.3, 11 
29.3, 11 
24.4, 3 

BH 
29.3, " 
29.3, 11 
24.4, 3 
29.3, 11 
29.3, 11 
24.4, 3 

8H 
29.3, 11 
29.3, 11 
24.4, 3 
29.3, " 
29.3, 11 
24.4, 3 

BH 
29.3, 11 
29.3, 11 
24.4, 3 
29.3, 11 
29.3, 11 
24.4, 3 

••• ISCST3 • VERSION 99155 ••• ... 1987 OSPREY ENERGY CENTER 2 CTS/ca4BINED CYCLE 3/B/00 
••• NATURAL GAS, GENERIC EMISSION RATES, 3 LOADS )( 3 TEMP; PA & DB 

••• 03/0 
... 22;37 

"MIOOELOPTI: 
CONe 

SOORCE 10; BASE95A 
I FV BII 811 WAJC 

1 24.4, 32.7, 0 
7 29.3, 118.8, 0 

13 29.3, 113.4, 0 
19 24.4, 32.7, 0 
25 29.3, 118.8, 0 
31 29.3, 113.4, 0 

SctlRCE 10; BASE958 
I fV BII 811 \lAX: 

1 24.4, 32.7. 0 
1 29.3, 118.8, 0 

13 29.3, 113.4, 0 
19 24.4, 32.7, 0 

•
2.5 29.3, 118.8, 0 
31 29.3, 113.4, 0 

IFV , 
• 14 

" ,. 
" 

IFV , 
• 14 

" ,. 
" 

RURAL FLAT DFAULT 

... DIRECTION SPECIFIC BUILDING DIMENSIONS ... 

811 Bl' 'W: 
29.3, 80.5, 0 
29.3, 116.0, 0 
24.4, 33.2, 0 
29.3, SO.S, 0 
29.3, 116.0, 0 
24.4, 33.2, 0 

BH 
24.4, 
29.3, 
29.3, 
24.4, 
29.3, 
29.3, 

BII IIAIC 
33.8, 0 

116.0, 0 
105.6, 0 
33.8, 0 

116.0, 0 
105.6, 0 

IFV 
3 • 15 

21 
27 
33 

IF' 
3 

• 15 

" 27 
33 

8H 
29.3, 
29.3, 
24.4, 
29.3, 
29.3, 
24.4, 

BH 
29.3, 
29.3, 
29.3, 
29.3, 
29.3, 
29.3, 

•• IIAI( 

94.5, 0 
109.7, 0 
34.0, 0 
94.5, 0 

109.7, 0 
34.0, 0 

811 WAIC 
94.5, 0 

109.7, 0 
94.5, 0 
94.5, 0 

109.7, 0 
94.5, 0 

Page: 7 

I" , 
10 ,. 
" ,. 
34 

I" , 
10 ,. 
" ,. 
" 

8H 
29.3, 
29.3, 
24.4, 
29.3, 
29.3, 
24.4, 

BH 
29.3, 
29,3, 
24.4, 
29.3, 
29.3, 
24.4, 

•• WAK 
105 . 6, 0 
116.0, 0 
33.8, 0 

105.6, 0 
116.0, 0 
33.8, 0 

BW IIAK 
105 .6, 0 
116.0, 0 
33.8, - 0 

105.6, 0 
116.0, 0 
33.8, 0 

I" 
5 

" '7 
2J 
29 
35 

IFV 
5 

" '7 
" 29 
35 

8H 
29.3, 
29.3, 
24.4, 
29.3, 
29.3, 
24 .4, 

BH 
29.3, 
29.3, 
24.4, 
29.3, 
29.3, 
24.4, 

8W WAIC 
113.4, 0 
118.8, 0 
32.7, 0 

113.4, 0 
118.8, 0 
32.7, 0 

811 IlAIC 
113.4, 0 
118,8, 0 
32.7, 0 

113.4, 0 
118.8, 0 
32.7, 0 

PAGE 
NOCMPl 

I" • 
" ,. 
" 3. 
3' 

8H 
29.3, 11 
29.3, 11 
24.4, . 3 
29.3, 11 
29.3, 11 
24.4, 3 

IFV 8H 
6 29.3, l' 

12 29.3, 11 
18 24.4, 3 
24 ' 29. 3, 11 
30 29.3," 
36 24.4, 3 



e:~IRProJeet.\ealplne\luburndale\nOdettng\ellss2\ospe2ex.087 3/9/00 6:05PM 

SWRC£ 10: L07S32A 
IFV '" 'W WAI: IFV '" 'W WAI: IfV '" 'W "'" IfV '" 'W "'" IFV '" B1I WAK IFV '" , 24.4, 32.7, 0 , 29.3, 80.5, 0 3 29.3, 94 .5. 0 • 29.3. 105.6, 0 5 29 .3. 113.4. 0 6 29. 3, " 7 29.3. 118.8, 0 , 29 .3. 116.0. 0 • 29.3, 109.7, 0 ID 29.3, 116.0, 0 " 29.3, 118 .8, 0 " 29.3, " " 29.3, 113.4, 0 ,. 24 .4, n.2, 0 " 24.4, 34.0, 0 16 24.4, 33.8, 0 17 24.4, 32.7, 0 " 24.4, 3 • ,. 24.4, 32.7, 0 zo 29.3, 80.5, 0 " 29 .3, 94 .5, 0 " 29.3, 105.6, 0 ZJ 29.3, 113.4, 0 " 29.3, 11 

" 29.3, 118.8, 0 " 29.3, 116.0, 0 " 29.3, 109.7, 0 Z8 29 .3, 116.0, 0 Z9 29.3 , 118.8, 0 30 29.3, 11 

" 29 .3, 113 .4 , 0 " 24 .4 , 33. 2, 0 33 24.4, 34.0, 0 " 24.4, 33.8, 0 35 24.4, 32.7, 0 ,. 24 .4 , 3 

SOURCE 10: L07S328 
IFV '" B1I WAK 'FV '" B1I WAI: 'fV '" 'W WAI: IFV '" 'W WAK IFV '" 'W WAK IfV '" , 24.4, 32.7, 0 , 24.4, 33 .8, 0 3 29.3, 94.5 , 0 • 29.3, 105.6, 0 5 29 .3, 113.4, 0 6 29.3. " 7 29.3, 118.8, 0 , 29.3, 116 .0, 0 • 29 .3, 109.7, 0 ID 29 .3, 116.0, 0 " 29.3, " 8.8, 0 " 29.3, " " 29.3, 113.4, 0 ,. 29.3, 105.6, 0 " 29.3, 94.5, 0 16 24.4, 33.8, 0 17 24.4, 32 .7, 0 " 24.4. 3 ,. 24.4, 12.7. 0 zo 24.4, 13.8, 0 " 29.3. 94.5, 0 22 29.3, 105.6, 0 ZJ 29.3, 113.4, 0 24 29.3 , " " 29.3. 118.8, 0 " 29.3, 116.0, 0 " 29.3. 109.7, 0 " 29.3, 116.0, 0 Z9 29.3, 118.8, 0 30 29.3, " " 29.3. 113.4, 0 " 29.3, 105.6, 0 33 29.3, 94.5, 0 34 24.4 , 33.8, 0 35 24.4, 32.7. 0 36 24.4, 3 

.... ISCST3 • VERSION 99155 ••• ••• 1987 OSPREY ENERGY CENTER 2 CTS/COMBINED CYCLE 3/6/00 ••• 03/0 
••• NATURAL GAS, GENERIC EMISSION RATES, 3 LOADS X 3 TEMP: PA , OB ••• 22:37 

"'MCOEloPTa: PAGE 
CONe RURAL FLAT DFAULT NOCMPL 

••• DIRECTION SPECifiC BUILDING DIMENSIONS ••• 

SOURCE 10: Lo7S59A 
IFV '" 'W "'" IFV " 'W WAI: IFV BH 'W WAI: IFV '" 'W "" IFV '" 'W WAK IFV BH , 24.4, 32.7, 0 , 29.3, 80.5, 0 3 29.3, 94 .5, 0 • 29 .3, 105.6, 0 5 29.3, 113 .4. 0 6 29.3, " 7 29.3 , 118.6, 0 , 29.3, 116.0, 0 • 29.3, 109.7, 0 ID 29.3, 116.0, 0 " 29.3, 118.8, 0 " 29.3, " " 29.3, 113.4, 0 ,. 24.4 , 33." 0 " 24.4, 34.0, 0 16 24.4, n.8, 0 17 24.4, 32.7, 0 " 24 .4. 3 ,. 24.4 , 32.7, 0 zo 29.3. 80.5, 0 " 29.3, 94.5, 0 22 29.3, 105 .6, 0 " 29.3, 113.4, 0 " 29.3 , " " 29.3, 11B.8, 0 " 29 .3, 116.0, 0 " 29.3, 109.7. 0 " 29.3, 116.0, 0 Z9 29 .3, 118.B, 0 30 29.3, " " 29.3, 113.4, 0 " 24 .4 , 33 .2, 0 33 24.4, 34.0, 0 34 24 .4, 33.B, 0 35 24.4, 32.7, 0 36 24.4, 3 

saJRCE 10 : LD75598 • IfV BH 'W "'" IFV BH 'W "'" IFV '" ow "" IFV BH B1I IlAK IFV " 'W WAK IFV " 1 24.4, 32.7, 0 2 24.4, 33.8, 0 3 29.3, 94.5, 0 4 29.3, 105 .6, 0 5 29.3, 113.4 , 0 6 29.3, " 7 29.3, 118.8, 0 , 29.3, 116.0, 0 • 29.3, 109.7, 0 ID 29.3, 116.0, 0 " 29.3 , 118.B, 0 " 29.3, " " 29.3, "3.4, 0 ,. 29.3. 105.6, 0 15 29.3 , 94.5, 0 16 24 . 4, 33 .8, 0 17 24.4, 32 .7, 0 " 24.4, 3 ,. 24 . 4, 32.7, 0 zo 24.4, ll.B, 0 " 29 .3, 94.5, 0 22 29.3, 105.6, 0 23 29.3, 113.4, 0 " 29.3, " " 29.3, 118.B, 0 2. 29.3, 116.0, 0 " 29.3, 109.7, 0 " 29.3, 116.0 , 0 Z9 29 .3, l1B.8, 0 30 29.3, " " 29.3, 113.4, 0 " 29.3, 105 .6, 0 33 29.3, 94 .5, 0 34 24.4, n . 8,O 35 24.4, 32.7, 0 36 24.4 , 3 

SOORCE 10: L07595A 
IfV '" B1I "'" IFV '" B1I "'" IFV '" 'W "'" IfV BH 'W IlAK IFV '" B1I WAI: I fV '" , 24.4, 32.7, 0 2 29.3, 80.5, 0 3 29.3, 94.5, 0 4 29.3, 105.6, 0 5 29.3, 113 .4 , 0 • 29.3, " 7 29.3, 118.8, 0 , 29.3, 116.0, 0 • 29.3, 109. 7, 0 ID 29.3 , 116.0, 0 " 29.3, , ,8.8, 0 " 29.3, " " 29.3, 113.4, 0 ,. 24.4, ll.2, 0 15 24.4, 34 .0, 0 16 24.4, 33.B, 0 17 24 .4, 32.7. 0 " 24 . 4, 3 ,. 24.4, 32.7, 0 zo 29.3, 80.5 , 0 " 29 .3, 94 .5, 0 22 29.3, 105.6, 0 " 29.3, 113.4, 0 24 29.3, " " 29.3, 118.8, 0 " 29.3, 116. 0, 0 " 29.3, 109.7, 0 " 29.3, 116.0, 0 Z9 29.3, 118.8, 0 30 29.3, " " 29.3, 113. 4, 0 " 24.4, 33 .2, 0 33 24.4, 34.0, 0 34 24.4, 33.8, 0 35 24.4, 32.7, 0 36 24.4, 3 

SOORCE 10: L07595B 
IFV '" B1I WAI: IFV '" 'W "'" IFV '" 'W WAK IFV BH 'W WAK IFV BH 'W wAK IFV '" 1 24.4, 32.7, 0 2 24.4, 33 .8, 0 3 29.3, 94.5, 0 4 29.3, 105.6, 0 5 29 .3, 113.4, 0 6 29.3, " 7 29.3, 118.8, 0 , 29 .3, 116.0, 0 • 29.3, 109.7, 0 ID 29.3, 116.0, 0 " 29 .3 , 118.8, 0 " 29.3, " " 29.3, 113.4, 0 14 29.3, 105.6, 0 15 29.3 , 94.5, 0 16 24.4 , 33.8, 0 17 24.4, 32 .7, 0 18 24 .4, 3 ,. 24.4 , 32.7, 0 zo 24.4, 33.8, 0 " 29.3, 94.5 , 0 22 29.3, 105 .6, 0 " 29.3 , 113 .4, 0 " 29.3, " 25 29.3, 118.8, 0 " 29.3 , 116.0, 0 27 29.3, 109.7, 0 " 29.3, 116.0, 0 29 29.3, 118.8, 0 30 29.3, " " 29.3, 113.4, 0 32 29.3, 105.6, 0 33 29.3, 94.5 , 0 34 24.4, 33.8, 0 35 24.4, 32.7, 0 ,. 24." , 3 

... ISCST3 - VERSION 99155 ••• • •• 1967 OSPREY ENERGY CENTER 2 CTS/COMB IN ED CYCLE 3/8/00 ••• 03/0 • 
••• NATURAL GAS, GENERIC EMISSION RATES, 3 LOADS X 3 TEMP; PA , DB ••• 22:37 

**MCOElOPh: "GE 
COlIC ...... L FLAT OFAUl T NOCMPL 

Page: 8 



c:\DOIRProJects\calplne\auburndale~llng\cla$$2\ospc2ex . 087 3/9/00 6: 05PM 

••• DIRECTION SPECIFIC BUilDING DIMENSIONS ••• 

SOORCE I D: LD6012A ef

! 
BH BII '" IF' BH 8W WAIl IFY " 8W WAIl IF' BH 8W \lA, IF' BH .W '" IF' BH 

24.4, 12.7; 0 2 29.1 , 80.5, 0 , 29.1, 94.5, 0 4 29.3, 105.6, 0 , 29.1, 111.4, 0 , 29 .1, 11 
29.1, 118.8, 0 , 29.3, 116.0, 0 • 29.1, 109.7, 0 10 29.3, 11 6.0, 0 11 29.1, 118.8, 0 12 29.1, 11 

" 29.1, 111.4, 0 14 24.4, 11.2, 0 " 24.4, 14.0, 0 " 24.4, 11.6, 0 17 24.4, 12.7, 0 18 24.4, , ,. 24.4, 12.7, 0 20 29.1, 80 .5, 0 " 29.1, 94.5, 0 22 29.1, 105.6, 0 23 29.1, 111 .4, 0 " 29.1, 11 

" 29.1, 116.8, 0 26 29.1, 116.0, 0 27 29.3, 109.7, 0 28 29.1, 116. 0, 0 29 29.1 , 116.6, 0 30 29.1, 11 

" 29.1, 111.4, 0 " 24 .4, 11.2, 0 " 24 .4, 34 .0, 0 " 24 .4, 11.8, 0 " 24 .4, 12.7, 0 " 24.4, , 

SCURCE 10; LD60328 
IFY BH BII WAIl IF' BH 'W WAIl IF' BH .W WAIl IF' " 8W wAIl IF' BH BII WAIl IF' BH , 24.4, 12.7, 0 2 24 .4, 11 .8, 0 , 29.1, 94.5 , 0 4 29.1, 105.6, 0 , 29.1, 113.4, 0 , 29.1, " 7 29.1, 116.8, 0 • 29.1, "6.0, 0 • 29.1, 109.7, 0 10 29.1, 116.0, 0 11 29 .1, 116.8, 0 12 29.1, 11 

" 29 .1, 113.4, 0 14 29.1, 105.6, 0 " 29.1, 94 .5, 0 " 24.4, 33.8, 0 '7 24.4, 12.7, 0 18 24.4, , ,. 24.4, 12.7, 0 20 24.4, 11.8, 0 " 29.1, 94.5, 0 22 29.1, 105.6, 0 23 29 .1, 113.4, 0 " 29.1, 11 

" 29 .1, 118.8 , 0 26 29.3, 116.0, 0 27 29.1, 109.7, 0 28 29.1, 116.0, 0 29 29.1, 118.8, 0 30 29 .1, 11 

" 29.1 , "1.4, 0 " 29.1, 105.6, 0 " 29.1, 94.5, 0 " 24.4 , 11.8, 0 " 24.4, 12.7, 0 " 24.4, , 

SOORCE 10: LD6059A 
IF' BH .W \lA, IF' BH 'W WAIl IF' BH 'W WAIl IF' BH BII WAIl IF' BH ,w WAIl IF' BH , 24.4, 12.7, 0 2 29.1, &0.5, 0 , 29.1, 94.5, 0 4 29.3, 105.6, 0 , 29.1, 111.4, 0 , 29.1, 11 

7 29.1, 118.8, 0 • 29.1, 116.0, 0 • 29.1, 109. 7, 0 10 29.1, 116.0, 0 11 29.1, 118 .8 , 0 12 29.3, 11 

" 29.1, 111 .4 , 0 14 24.4, 11.2, 0 " 24.4, 34 .0, 0 " 24.4, 33.8, 0 17 24.4, 12.7, 0 I. 24.4, , ,. 24.4, 12.7, 0 20 29.1, 80.5, 0 " 29.1, 94.5, 0 22 29.1, 105.6, 0 " 29.3 , 111.4, 0 " 29.1, 11 

" 29 .1, 118.8, 0 26 29.1, 116.0, 0 27 29.1, 109.7, 0 28 29.1, 116.0, 0 29 29.1, 118.8, 0 30 29.1, 11 

" 29.1, 111.4, 0 " 24.4, 11 .2, 0 " 24.4, 34 .0, 0 " 24 .4, 11.8, 0 " 24.4, 12.7, 0 " 24.4, , 

SOURCE 10 : LD60598 
IF' " 8W WAIl IF' BH .W WAIl IF' " BII WAIl IF' BH .W '" IF ' BH .W '" IF' BH 

e,~ 
24 .4, 12.7, 0 2 24.4, 11.8, 0 , 29.1, 94.5, 0 4 29.3, 105.6, 0 , 29.1 , 111.4, 0 , 29 .3, 11 
29.1, 118 .8 , 0 • 29.1, 116 .0, 0 • 29.1, 109.7, 0 10 29.1, 116.0, 0 " 29.3 , 118.8, 0 12 29 .1, 11 
29.1 , 111.4, 0 14 29.3, 105.6, 0 " 29.1, 94.5 , 0 " 24.4, 31.6, 0 17 24.4 , 32.7, 0 ,. 24.4, ., ,. 24.4, 32.7, 0 20 24.4, 33.8, 0 " 29.3, 94.5 , 0 22 29.3, 105 .6, 0 23 29. 1, 111.4, 0 " 29.3, 11 

25 29.3, 118.8, 0 26 29 .1, 116 .0, 0 27 29.3, 109.7, 0 2. 29.3, 116 . 0, 0 29 29.3, 118.8, 0 30 29.1, 11 

" 29 .3, 113.4, 0 " 29.1, 105 .6, 0 n 29.3, 94.5, 0 l4 24 .4, 31.8, 0 " 24.4, 32.7, 0 " 24.4, 3 

... ISCSTl - VERSION 99155 ... • •• 1987 OSPREY ENERGY CENTER 2 CTS/C0M8INED CYCLE 3/8/00 ••• 03/0 
••• NATURAL GAS, GENERIC EMISSION lATES, 3 LOADS X 3 TEMP; PA , DB ••• 22:37 

·*MOOELOPh: PAGE 
CON' RUIlAL fLAT DFAULT .OOOL 

**. DIRECTION SPECIFIC BUI LDING DIMENSIONS ••• 

SClIItCE 10: LD6095A 
IFY " 8W WAIl IFY BH 8W WAIl IF' BH BII WAIl IfV " 8W WAIl IF' BH 8W WAIl IF' BH 

I 24.4, 32 .7, 0 2 29.3, &0.5, 0 , 29.3, 94.5, 0 • 29.3, 105.6, 0 , 29.3, 113.4, 0 , 29.3, 11 
7 29.3, 118.8, 0 • 29.3, 116.0, 0 • 29.3, 109.1, o . 10 29.3, 116.0, 0 11 29.3, 118.8, 0 12 29.3, 11 

" 29.3, 113.4, 0 14 24.4, D.2, 0 " 24.4 , 34.0, 0 " 24.4, 31 .8, 0 '7 24.4, 32.7, 0 18 24.4, 3 ,. 24 .4, 32.1, 0 20 29. 3, 80.5, 0 21 29.3, 94.5, 0 22 29.1, 105.6, 0 23 29.1, 113.4, 0 24 29.1, 11 
25 29 .3, 118.8, 0 " 29.3, 116 .0, 0 27 29.3, 109.7, 0 28 29 .3, 116.0, 0 29 29.], 118.8, 0 30 29.3, 11 

" 29.3, 113.4, 0 " 24.4, n .2, 0 " 24.4, 34.0, 0 l4 24.4, 1].8, 0 " 24.4, ]2.7, 0 " 24.4, 3 

SOURCE 10: LD60958 
IF' " 8W WAIl IF' BH 8W WAIl IF' BH 8W WAIl IF' BH 8W '" IF' BH 8W WAIl IF' BH , 24.4, lZ.7, 0 2 Z4.4, 11.8, 0 , 29.1, 94 .5, 0 4 29.], 105.6, 0 , 29.1, 111.4, 0 , 29.1, 11 

7 29.3, 118.8, 0 • 29.3 , 116.0, 0 • 29.3 , 109.1, 0 10 29.3, 116.0 , 0 11 29.3 , 118.8, 0 " 29.3, 11 

" 29.3, 113.4, 0 ,. 29.3, 105.6, 0 " 29.3, 94.5, 0 " Z4.4, n.8, O '7 24 . 4, 32.7, 0 18 24,4, , ,. 
24.4, 32 . 1, 0 20 24.4 , 31.8, 0 " 29.3, 94.5, 0 22 29.3 , 105.6, 0 23 29.3, 111.4, 0 24 29.3 , 11 

25 29.3, 118.8, 0 " 29.3, 116.0, 0 27 29.3, 109.7, 0 2. 29.1, 116.0, 0 29 29.3, 118. 8, 0 30 29.3, 11 

e" 29.3, 113.4 , 0 " 29.3, 105.6, 0 " 29.3, 94.5, 0 34 24.4, 33.8, 0 " 24.4, 32.7, 0 " 24.4, , 

SOURCE 10: BSPD95A 
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IFV " B. \/AI( IFV " B. \/AI( IFV " .. ." IFV " B. IIAJ( IFV " B. ." If V " T Z4.4, 3Z.7, 0 2 N.3, SO.5, 0 3 29.3, 94.5, 0 4 N.3, 105 .6, 0 , 29.3, 113.4, 0 • N.3, " 7 29.3, "a.a, 0 • 29.3, 116.0, 0 • 29.3, 109.7, 0 " 29.3, 116.0, 0 " 29.3, 11a.a, 0 12 N.3, 11 

" 29.3, 113.4, 0 14 Z4.4 , 33.Z, 0 " Z4 .4 , 34.0, 0 T. Z4.4, 33.8, 0 " Z4.4, 3Z.7, 0 " Z4 .4 , l. 
T. Z4.4, 3Z .7, 0 20 N.l, 80 .5, 0 21 N.3, 94.5, 0 22 N.3, 105 .6, 0 23 29.3, 113.4, 0 24 29 .], 11 
2S 29.3, l1a.a, 0 2. 29.3, "6.0, 0 27 29.], 109.7, 0 28 29 .3, 116.0 , 0 29 29.3, '118.8, 0 30 29 .3, " 

" 29.3, 113 .4, 0 32 Z4.4, 33.Z, 0 33 34.0, 0 Z4.4, 3].8, 0 " Z4.4, ]2.7, 0 ,. 24.4, ] Z4.4, 34 

SOURCE 10 : BSP095B 
IFV " " ." IFV " B. ." IFV " B. ." IFV " B. IIAJ( IFV " B. ." If V " T 24 .4, 32.7, 0 2 24.4, 33.8, 0 3 29.3, 94 .5, 0 • 29 .3, 105.6, 0 , 29.3, "3.4, 0 

7 29.3 , 11a.8, 0 • 29.3 , "6.0 , 0 • 29.3, 109.7,0 " 29.3, 116.0, 0 " 29.3, 11a.a, 0 

" 29.3, 113.4, 0 " 29.], 105.6, 0 " 29.3, 94.S, 0 T. Z4.4, 33.8, 0 " Z4.4, 3Z.7 , 0 
T. Z4.4, 3Z.7, 0 20 Z4 .4, 33.8, 0 21 29.3, 94. 5, 0 22 N.3, 105.6, D 23 29 .3, 113.4, 0 

" 29 .3, 118.8, D 2. 29.3, 116 .0, 0 27 29.3 , 109.7, D 28 29.3, "6.0, 0 29 29.3, 118.8, 0 

" 29.3, 113.4, 0 32 29.3, 105.6, 0 33 29.3, 94.5, 0 34 Z4 .4, 33.8, 0 " 24.4 , 32.7, 0 

••• ISCST] • VERSION 99155 ••• • •• 1987 OSPREY ENERGY CENTER Z CTS/COMBINED CYCLE 3/8/00 
••• NATURAL GAS, GENERIC ENI SS ION RATES, 3 LOADS X 3 TEMP; PA , DB 

.... MOOElOPhl 

WI' RURAL FLAT OFAULT 

.... GR IODEO RE CEP TOR NET\.IOIIK SUMl4ARY ..... 

.... NETWORK 10: POl ; NETWORK TYPE: GRIDPOlR ••• 

••• OR IGIN FOR POlAR NET\IORK ..... 
X'ORIG • 0.00; Y'ORIG" 0.00 (METERS) 

••• DISTANCE RANGES OF NET~K ••• 
(METERS) 

••• 
••• 

• 12 

" 24 
30 ,. 

29 .3, " 29.3, " Z4.4, 3 
29.3, " 29.3, " Z4.4, 3 

03/0 
Z2:37 

"" NOCIIPl 

400.0, 
7000.0, 

500 .0, 
10000.0, 

700.0, 
1Z000.0, 

1000.0, 
15000.0, 

1500.0, 
ZOOOO.O, 

ZOOO . O, 2500.0, 3000.0, 4000.0, 5000.0, 

10.0, 20 .0, 30.0, 
110 .0, '20.0, 130.0, 
210.0, Z20. 0, 2.30.0, 
310.0, 320.0, 330 . 0, 

Z5000.0, 30000.0, 

••• DIRECTION RADIALS OF NETWORK ••• 
(OEGlIEES) 

40.0, 50 .0, 60.0, 70 . 0, 
140.0, 150.0, 160.0, 170.0 , 
Z40.0, 250.0, 260.0, 270.0, 
340.0, 350.0, 360.0, 

80.0, 90 .0, 
180.0, 190.0, 
280.0, m.o, 

••• Iscsn • VERSION 99155 ... ••• 1987 OSPREY ENERGY CENTER 2 CTS/COMBINED CYCLE 3/8/00 
••• IlATURAL GAS, GENERIC EMISSION RATES, 3 LOADS X 3 taIP; PA , DB 

·*MOOELDPb: 

""" RURAL FLAT DFAULT 

... DISCRETE POI..AJl RECEPTORS ••• 
ORIGIN: (OIST, OIR, 2ELEV, nLAG) 
SRetD: (METERS, DEG ,METERS, METERS) 

BSP095A : 1 313.0, 10.0, 0.0, 0.0); BSPD95A : ( 328.0, W.O, 
BSf'095A : ( 280. 0, lD.O, 0.0, 0.0); BSP095A : ( 300.0, lD.O, 
BSP095A : ( 218.0, 40.0, 0.0 , 0.0): BSP095A : ( 300.0, 40.0 , 
BSP095A : ( 1&3.0, 50.0, 0.0, O.O); BSP095A : ( ZOO.O, 50.0, 
BSP095A : ( 300.0, 50.0, 0.0, 0.0): BSP095A : ( 162 .0, 60.0, 
BSP095A : ( 200.0, 60.0, 0.0, 0.0); BSP095A : ( 300.0, 60.0, 
BSP095A : ( 149.0, 70.0, 0.0, 0.0); BSP095A : ( ZOO .O, 70.0, 
BSP095A : ( 300.0, 70 .0, 0.0, 0. 0): BSP095A : ( 142.0, 80.0, 
BSP095A ,: ( 200.0, 80.0, 0.0 , 0.0); B$P095A : ( 300 .0, 80.0, 
BSP095A : ( 140.0, 90.0, 0.0, 0.0); BSP095A : ( ZOO.O, 90.0, 
BSP095A : ( 300. 0, 90.0, 0.0, 0.0); BSP095A : ( 142 .0, 100.0, 
BSPD95A : ( 200.0, 100.0, 0.0, 0.0); BSP095A : ( 300.0, 100 .0, 
BSPD95A : ( 149.0, 110. 0, 0.0, 0.0); BSP095A : ( 200.0, 110.0, 
BSPD95A : ( 300.0, 110.0, 0.0 , 0.0); BSP095A : ( 152 .0, 120.0, 
BSP095A : ( 200.0 , 120.0, 0.0, 0.0); BSP095A : ( 300 .0 , 120. 0, 
BSP095A : ( 119.0, 130.0, 0.0, 0.0); BSP095A t ( 200.0, 130.0, 
BSPD95A : ( 300.0, 130.0, 0.0, 0 .0); BSPD95A ( 99.0, 140.0, 
BSPD95A : ( 100.0, 140.0, 0.0, 0.0); BSro9!iA ( 200 .0, 140.0, 
BSP095A : ( 300.0, 140.0, 0.0, 0 .0) ; BSP095A ( 88 .0, 150.0, 
BSP095A ( 100.0, 150.0, 0.0, 0.0); iSP095A ( 200.0, 150.0. 
8SP095A : ( 300 .0, 150.0, 0.0, 0.0); BSPD95A ( 81.0, 160.0, 

Page: " 

100.0, 
ZOO.O, 
300.0, ... OlIO 
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0.0, 0.0); 
0.0, 0.0); 
0.0, 0.0); 
0 .0, 0 .0); 
0 .0, 0.0); 
0.0, 0.0); 
0.0, 0.0): 
0.0, 0.0); 
0.0, 0.0) ; 
0.0, 0.0); 
0.0, 0.0): 
0.0, 0.0) : 
0.0, 0.0); 
0.0, 0 . 0); 
0.0, 0.0); 
0.0, 0.0); 
0.0, 0.0); 
0.0, 0.0); 
0.0, 0.0); 
0.0, 0.0); 
0.0, 0.0); 

• 

• 
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BSP09SA : ( 100.0, 160.0, 0 .0, 0.0); BSP09SA ( 200.0, 160. 0, 0.0, 0.0); BSP095A : ( 300. 0, 160.0, 0.0, 0.0); BSP095A ( n.O, 170.0, 0.0, O: O): BSP09SA : ( 100.0, 170 . 0, 0 .0, 0.0); 8SP095A ( 200 .0, 170.0, 0.0, 0.0); BSP095A : ( 300.0, 170.0, 0.0, 0.0); BSP095A ( 76.0, 180.0, 0.0, 0.0); 
• BSP095A: 

( 100.0, 180.0, 0.0, 0.0); BSP09SA ( 200.0, 180 . 0, 0.0, 0.0); ISP095A : ( 300.0, 180.0, 0.0, 0.0); BSP095A ( n.D, 190.0, 0 . 0, 0.0); I SP095A : ( 100.0, 190.0, 0.0, 0.0): BSP095A ( 200 . 0, 190.0, 0 . 0, 0.0): I SP095A , ( 300.0, 190.0, 0.0, 0.0): ISP095A : ( 81.0, 200.0, 0 . 0, 0.0): BSP095A : ( 100.0, 200.0, 0 . 0 , 0.0): BSP09SA : ( 200.0, 200.0, 0;0, 0 .0); BSP095A : ( 300 . 0, 200.0, 0. 0 , 0.0): BSP095A : ( 88.0, 210.0, 0.0, 0.0); BSP095A : ( 100.0, 210.0. 0.0, 0.0); BSP095A : ( 200.0, 210.0, 0.0, 0 .0); BSP095A : ( 300. 0, 210.0, 0.0, 0.0); BSP095A ( 95. 0, 220.0, 0.0 , 0.0): BSP095A : ( 100. 0, 220.0, 0.0, 0.0); BSP095A : ( 200.0, 220.0, 0.0, 0.0): BSP095A : ( 300.0, 220.0, 0.0, 0.0); BSP09SA : ( 80.0, 230 . 0, 0.0, 0 .0); BSP09SA : ( 100.0, 230.0, 0 . 0 , 0.0); BSP095A : ( 200.0, 230 .0, 0.0, 0.0); BSP09SA : ( 300.0, DO.O, 0 . 0, 0.0): BSP095A ( 70 .0, 240.0, 0 .0, 0.0): BSP095A ( 100.0, 240.0, 0.0, 0 . 0); .".." ( 200 .0, 240.0, 0 .0, 0 . 0); 
ISP095A ( 300.0, 240. 0, 0.0, 0.0): BSPD95A ( 65.0, 250 .0, 0.0, O.O); 
BSP095A ( 100.0, 250.0, 0.0, 0.0); BSP095A ( 200.0, 250 . 0, 0 .0, 0 .0); BSP09SA ( 300.0, 250 .0, 0.0, 0.0); BSP095A ( 62 .0, 260.0, 0 .0, 0.0); 
BSP095A ( 100 . 0, 260.0, 0.0, 0 . 0): BSP09SA ( 200 .0, 260.0, 0.0, 0 .0): 
BSP095A ( 300.0, 260.0, 0.0, 0.0): BSP095A ( 6 1.0, 270.0, 0.0, 0 .0): BSPD95A : ( 100.0, 270.0, 0.0, 0.0); BSP095A : ( 200 . 0, 270.0, 0 . 0, 0 .0): 
BSP09SA : ( 300 . 0 , 270.0, 0.0, 0.0); BSP095A : ( 62 . 0, 280.0, 0.0, 0 .0); *** (SCST3 • VERS ION 99155 *** • •• 1987 OSPREY ENERGY CENTER 2 CTS/COHBINED CYCLE 3/lUOO • •• 0310 

*** NATURAL GAS, GENERIC EMISSION RATES, 3 LOADS II 3 TEI4P; PA & DB ••• 22:37 
**HOOELOPTs: PAGE 
COlIC RURAL fLAT OfAULT HOCMPl 

*** DISCRETE POLAR RECEPTORS - --
ORIGIN: (OIST, OIR, ZELEV, ZfLAG) 
SRCIO: (METERS,OEG,ME1ERS,METERS) 

BSP095A : ( 100.0, 280.0, 0.0 , 0.0); ISP095A : ( 200 . 0, 280.0, 0.0, 0 . 0): 
BSP09SA : ( 300.0, 280.0, 0.0, 0.0); BSP095A : ( 65.0, 290.0, 0.0, 0.0); 
BSP09SA : ( 100.0, 290 .0, 0.0, 0.0); BSP095A : ( 200.0, 290.0, 0.0 , 0.0); 
BSP095A : ( 300.0, 290.0, 0.0, 0.0): BSP095A : ( 70.0, 300 .0, 0 . 0, 0.0) ; • BSP095A : ( 100.0, 300 .0, 0.0, 0 . 0); BSPD95A : ( 200 . 0, 300.0, 0.0, 0 .0); 
BSP095A : ( 300 . 0, 300 .0, 0.0, 0.0); BSP095A : ( 80 . 0, 310.0, 0 .0, 0 .0); 
8SP095A : ( 100.0, 310.0, 0.0, 0.0); BSP095A : ( 200.0, 310.0, 0.0, 0.0); 
ISP09SA : ( 300.0, 310.0, 0.0, 0 . 0) ; ISP095A : ( 95.0, 320.0, 0.0, 0 .0); 
8SP095A : ( 100.0, 320.0, 0.0, 0.0); BSP095A : ( 200 .0, 320.0, 0 .0, 0.0); 
ISP095A : ( 300.0, 320. 0, 0.0, 0.0): BSP095A : ( 122 .0, 330 .0, 0.0, 0.0): 
8SP095A : ( 200.0, DO.O, 0.0, 0.0): 8SP095A : ( 300.0, 330 . 0 , 0.0 , 0.0); 
aSP095A : ( 178.0, 340.0, 0.0, 0 . 0) ; aSP095A : ( 200 . 0, 340.0, 0.0, 0 .0): 
ISPD95A : ( 300 .0, 340.0, 0.0, 0.0); BSP095A : ( 313 .0, 350.0, 0.0, 0 . 0): 
ISP095A : ( 308.0, 360.0, 0.0, 0 . 0): 

*** (SCS13 - VERSION 99155 *** ••• 1987 OSPREY ENERGY CENTER l CTS/ctJ4IINEQ CYCLE 3/8/00 ••• 03/0 
*** NATURAL GAS, GENERIC EMISSION RATES, 3 LOADS X 3 TEMP; PA & 08 ••• 22:37 . 

**MOOELOPh: 'AG' ee." ..... l fLAT DFNJLT HOCMPl 

* SOOII:CE'RECEPTOR aJ4IlNAT1ONS fOR WHICH CALCULAT10NS MAY MOT BE PERF~ED * 
lESS TItAN 1.0 METER OR 3*218 IN DISTANCE, OR WITHIN OPEN PIT $OORCE 

""''' •• RECEPTOR LOCATION - - DISTANCE 
ID n (METERS) YR (METERS) (METERS) 

BASEllA -27. 7 '76.1 81.00 
IASE3lA ' 61.3 '51.4 ..... 
BASEllA -60. 6 -35.0 70.00 
BAse3lA -61 . 1 '22.2 65.00 
8ASE32A ·61.1 ·10 .8 62.00 
BASE32A ·61.0 D.D 61 . 00 
BASEllA -61.1 10 .8 62." 
BASEllA -61.1 Z2.2 65.00 
IASEl2A -60.6 35 . 0 70.00 
BASl32A -61.3 51.4 ..... 

• 8ASE3ZB -61.1 · Z2 . Z &4.81 

BA"''' '61.1 -10. 8 n.28 

BA"''' ·61.0 D.D 71.14 
BASE328 -61.1 10.8 66 . 30 
IASl328 -61.1 22. 2 62.75 
8ASE328 '60.6 35 . 0 60.64 
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BASEJ2B -86. 6 50_0 87.63 
BASE32B -61.3 51.4 63.05 
BASEJ2B -76. 6 64 . 3 81.45 
BASE32B -61.1 n .• 70.98 • BASE32B -64.3 76.6 75 .71 
BASE59A -27.7 '76 . 1 81.00 
8ASE59A '61 .3 '51.4 &0.00 
BASE59A ·60.6 -35_0 70.00 
BASE59A '61.1 '22.2 65.00 
8ASE59A '61.1 ·10.& 62.00 
8ASf:59A ·61.0 ••• 61.00 
BASE59A '61.1 10.8 60!.00 
BASE59A · 61.1 0!2.2 65.00 
BASE59A -60 . 6 35.0 70." 
BASE59A ·61.3 51_4 " . 00 
BASE59B ·61. 1 -22.2 84 . 81 
BASE59B '61.1 '10.8 n.2& 
BASE59B ·61.0 ••• 71.14 
BASE598 '61 . 1 10.& 66.30 
BASE598 '61.1 20!.2 62.75 
BASE598 '60.6 35.0 60.64 
BASE598 '86.6 50.0 87.63 
BASf:598 '61.3 51.4 63.05 
BASE59B ·76.6 64 .3 81.45 .... ISCSTJ - VERS ION 99155 ••• ••• 1987 OSPREY ENERGY CENTER O! tTS/COH9I NED CYCLE 3/8/00 ••• 03/0 

... NATURAL GAS, GENERIC EJ! ISSIOH RATES, 3 LOADS X 3 TEMP; PA' 08 ••• 22:37 "*MOOElOPTs : "GE "'"' RURAL FLAT DFAUL T NOCI1I'l 

• SOURCE-RECEPTOR COMBINATIONS FOR WHICH CALCULATIONS KAY NOT BE PERfORMED. 
LESS TIlA" 1.0 METER OR J·ZtB IN DISTANCE, OR WITHIN OPEN PIT SWltCE 

saJRC< - - RECEPTOR LOCATION - - DISTANCE 
10 XR (METERS) YR (METERS) (METERS) 

BASE598 -61.1 n .• 70.98 
RASE59B -64.3 76.6 75.71 
8ASE95A ·27.7 '76 . 1 81 . 00 
BASE95A -61.3 -51.4 SO .OO 
BASE95A -60.6 '35.0 70.00 
BASE95A '61.1 -22.2 65.00 
BASf:95A -61.1 ' 10.8 62.00 
BASf:95A '61 .0 ••• 61.00 
BASf:95A ·61. 1 10.8 62 .00 
BASf95A '61.1 22.' 65 . 00 
BASE95A -60.6 J5.0 70.00 
BASE95A -61.3 51.4 SO.OO 
BASE958 -61. I -22.2 84.81 
BASE95B ·61 . 1 - 10.8 77.28 
BASE95a -61.0 ••• 71.14 
BASE959 '61. 1 10.8 66.30 
BASC958 -61. 1 22.' 62.75 
BASE958 '60.6 35.0 60 .64 
BASE958 -86.6 50.0 87 .63 
IASE958 -61.3 51.4 63.05 
BASE958 -76.6 64.3 81.45 
BASE95B ·61 .1 n .• 70.98 
BASE95B '64.3 76.6 75 . 71 
l D7532,\ '27.7 ·76. I 81 . 00 
lO7532A '61.3 '51 .4 " .00 
lD7532A -60.6 -35.0 70 .00 
tD7532,\ ·61.1 -ZZ.2 65.00 
lD753ZA -61.1 -10.8 62. 00 
tD75JZA '61.0 ••• 61.00 
tD753ZA -61 . 1 10.8 62.00 
tD7S3ZA ·61.1 22.2 65.00 
tD753ZA -60. 6 35.0 70.00 
LD753ZA -61.3 51.4 80.00 
LD75328 -61.1 -22.2 84.81 
L07532B -61.1 -10.8 n.,. 
LD7532B -61. 0 ••• 71.14 
LD75328 '61.1 ID.8 66.JO 
L07532B -61.' 20! . 0! 62.75 
L07532B -60.6 35.0 60.64 
L075321 '86.6 50.0 87.63 

• 

• 
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.... ISCSTl - VERSION 99155 ••• • •• 1987 OSPREY ENERGY CENTER 2 CTS/CCJl8INED CYCLE 3/8/00 

"'W;:OELOPTs: 
CONC • 

• 
••• ISCSTl 

"W;:OElOPTI: 

""" 

• 

••• NATURAL GAS, GENERIC EMISS ION RATES, 3 LOADS II: 3 TW; PA , DB 

RURAL FLAT DFAULT 

• SOJRCE-RECEPTOR COIt8111A1IOHS FOR WHICH CALC\Il.AT IONS HAY ItOT BE PfRfOlUlED • 
LESS THAN 1.0 MeTER OR 3·ZL8 1M DISTANCE, OR WITHIN OPEN PIT SOURCE 

moCE - - RECEPTOR LOCATION - - OISTAMCf 
ID XR (METERS) YR (METERS) (METERS) - - •. -

L075328 -61.3 51.4 63.05 
L075328 -76.6 ".J 81.45 
L075328 -61.1 n.B 70.98 
Lo75328 -64.3 76.6 75 .71 
L07559A -27.7 -76.1 81 .00 
L07559A -61.3 -51.4 SO.OO 
L07559A -60_6 -35.0 70.00 
L07559A -61. 1 -22 .2 65 . 00 
L07559A -61. 1 -10.8 62.00 
L07559A -61_0 0.0 61.00 
L07559A -61.1 10.8 62.00 
LD7559A -61.1 22.2 65.00 
L07559A ' 60.6 35 .0 70.00 
L07559A -61.3 51 .4 00.00 
L075598 -61. 1 -ZZ .2 M.81 
lO75598 '61.1 - 10.8 n.Z8 
lO7559B -61.0 0.0 71.14 
lO7559B ·61.1 10 .8 66.30 
lO75598 -61.1 22.2 6Z.75 
lO7559B ·60.6 35.0 60.64 
lO75598 -86.6 50 .0 87.63 
lO75598 ·61.3 51.4 ".OS 
L07559B -76 .6 ".J 81.45 
lO7559B -61. 1 n .B 70.98 
lO75598 '64.3 76.6 75.71 
L07595A ·Z7.7 -76.1 81.00 
LD7595A -61.3 -51 .4 00.00 
lO7595A '60.6 -35 .0 70.00 
L07595A '61.1 -22 .2 65.00 
lO7595A ' 61.1 - 10 .8 62.00 
L07595A -61.0 0.0 61.00 
L07595A ·61.1 10 .8 6Z.00 
lO7595A -61.1 Z2.Z 65.00 
L07595A ·60.6 35.0 70.00 
L07595A -61.3 51.4 00.00 
L07595B ·61.1 -Z2.2 M.81 
L075958 -61.1 -10.8 77.28 
lO75958 -61.0 0.0 71. 14 

, L07595B - 61.1 10.8 66.30 
lO7595B -61.1 Z2 . Z 62 .75 

VERSION 99155 .... ••• 1987 OSPREY ENERGY CENTER Z CTS/COM81NEO CYCLE 3/8/00 
.... NATURAL GAS, GENERIC EMISSION RATES , 3 LOADS X 3 Taa>; PA , 011 

...... L 'LA, DFAULT 

• SOORCf-RECEPTOR COM81NATIONS FOR IIIIICH CALCulATIONS MAY NOT 8E PERFORHEO • 
LESS THAN 1.0 METER OR 3·Zl8 IN OISTAAa, OR IIITK IM OPEN PIT SOURCE 

SWRCE - - RECfPTOR lOCATION - - OISTANCE 
ID XR (METERS) YR (METERS) (METERS) .. - - -

lO75958 -60.6 35.0 60.64 
L07595B -86.6 50.0 87.63 
lO7595a ·61_3 51.4 " .OS 
lO7595a -76.6 64.3 81 .45 
L07595B -61.1 n.B 70.98 
lO75958 '64.3 76.6 75 .71 
lO603ZA ·Z7.7 ·76.1 81.00 
L06032A -61.3 - 51.4 00.00 
lO603ZA '60.6 -35.0 70.00 
l O603ZA -61.1 · Z2.Z 65 .00 
lO603ZA -61.1 '10 .8 6Z.OO 
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lO6032A -61.0 0.0 61.00 
lO603ZA -61.1 10.8 62.00 
lO6032A -61.1 22 . 2 65.00 
L0603ZA '60.6 35.0 70.00 
L06032A -61.3 51.4 80.00 
lO6032B -61. 1 '22. 2 84.81 
lO6032B -61.1 ' 10.8 n.28 
L06032B -61.0 0.0 71.14 
lO6032B -61.1 10.8 66.30 
lD6032B -61. 1 22.2 62.75 
L06032B -60. 6 35.0 60.64 
L06OJ2B -86.6 50.0 87.63 
LD6012B -61.3 51.4 63." L06032B -76.6 64.3 81 . 45 
L06012B -61.1 n .• 70 .98 
Lo6012B -64.3 76.6 75.71 
L06059A -27.7 -76.1 81.00 
l D6059A -61.3 -51. 4 80.00 
lO6059A -60.6 -35.0 7\).00 
L06059A -61 .1 -22.2 65.00 
lO6059A -61. 1 -10.8 62.00 
lO6059A -61 .0 0.0 61.00 
lO6059A -61.1 10 .8 62. 00 
lO6059A -61.1 22 . 2 65 . 00 
lO6059A -60.6 35.0 70.00 
lO6059A -61.3 51.4 80.00 
L060598 -61 . 1 -22 . 2 84. 81 
lO60598 -61 . 1 -10.8 n .28 
lO60598 -61.0 0.0 71 .14 ... ISCST3 - VERS ION 99155 ••• ••• 1987 OSPREY ENERGY CENTER 2 CTS/COHB INED CYCLE 3/ 8/ 00 

uHOOELOPh: 
COlI' 

••• XATURAl GAS, GENERIC EMISSI ON RATES, 3 LOADS X 3 TEMP; PA & DB 

RURAL FLAT OFAULT 

• SOURCE-RECEPTOR COMBINATIONS FOR UHICH CALCULATIONS MAY NOT BE PERFORMEO • 
LESS THAN 1.0 METER OR 3·ZLB IN DISTANCE, OR WITHIN OPEN PIT SOURCE 

saJRCE - - RECEPTOR LOCATION - - DiStANCE 
10 XR (METERS) YR (MEtERS) (METERS) 

lO60598 -61 .1 10.8 66 . 30 
L060598 -61.1 22. 2 62 .75 
L060598 -60.6 35.0 60.64 
L060598 -86. 6 50. 0 87.63 
L060598 -61.3 51.4 63.05 
l060598 -76.6 64.3 81.45 
L060598 -61 . 1 n.' 70.98 
L060598 -64.3 76.6 75.71 
L0609>A -27.7 -76.1 81.00 
L06095A -61.3 -51.4 80.00 
L0609SA -60.6 -35.0 7\).00 
L06095A -61.1 -22.2 65.00 
lO6095A -61. 1 - 10.8 62.00 
L06095A -61.0 0.0 61.00 
to""A -61.1 10.8 62.00 
L0609>A '61.1 22 . 2 65.00 
L06095A -60 . 6 35.0 7\).00 
lD6095A -61.3 51.4 80.00 
L06095. -61.1 -22.2 84.81 
lO60958 '61. 1 -10.8 n.28 
lD60958 -61.0 0.0 71.14 
lD60958 -61.1 10 .8 66.30 
lD60958 -61.1 22.2 62 . 75 
lD6095B -60.6 35.0 60.64 
lO6095. -86. 6 50.0 87.63 
l O6095. -61.3 51.4 63.05 
l O6095. -76.6 64.3 81.45 
L06095. -61.1 n.8 70.98 
L060958 -64.3 76.6 75.71 
'SPD95A -27_7 - 76.1 81 . 00 
BSi'095A -61.3 - 51.4 80. 00 
ISP095A -60. 6 -35.0 70.00 
BSPD95A -61.1 -22.2 65.00 
BSi'095A ·61.1 - 10 . 8 62.00 
BSP095A -61.0 0.0 61 . 00 

Page : 14 
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• 

... 03/ 0 ... 22 : 37 
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~ ••• ISCST] 

"M<DEtOPTs: 
CONC 

BSP09SA -61 . 1 10. 8 62.00 
8SP095. ·61.1 22 .2 65 .00 
8SP095A -60.6 35.0 70.00 
BSPl)95A -61.3 51.4 00 .00 
BSP09S8 -61.1 -22.2: 84.81 

• VERS ION 99155 ••• • •• 1987 OSPREY ENERGY CENTER 2 CTS/COMBINEO CYCLE 3/8/00 
• •• NATURAL GAS, GENERIC EMISSION RATES, 3 LOADS X J TEMP: PA & DB 

RURAL FLAT DUM T 

• Sa)RCE- REtEPTOR talBlkATiOMS FOR WHICK CALCULATIONS KAY NOT BE PERFORMED· 
LESS TMAM 1. 0 METER OR J*ZL8 1M OISTANCE, OR WITHIN oPEN PIT SOURCE 

,,,.,,' 
ID 

- - RECEPTOII; LOCATION· • 
XR (IETERS) Tit (METERS) 

OISTNlCE 
(METERS) 

8SPD9S8 -61.1 -10.8 n.za 
BSP0958 -61.0 0.0 71.14 
8SP095a -61.1 10 .8 66.30 
BSP09Sa -61. 1 22.2 62 ,75 
BSP0958 -60.6 35 . 0 60.64 
8SP095B -86.6 50.0 87.63 
BSP095B -61.3 51.4 63.05 
BSP0958 -76.6 64.3 81.45 
8Sf'0958 -61. 1 n.1I 70 . 98 
8510958 -64 .3 76 .6 75.71 

• •• IS(513 VERSION 99155 ••• • •• 1987 OSPREY ENERGY CENTER 2: CTS/COMBINED CTClE 3/B/00 
• •• NATURAL GAS , GENERIC EMISSION RATES, 3 L~S X 1 TEKP; PA & DB 

"MOOELOPTS: 
COOC RURAL flAT 

, , , , , , , , 
~ 

, , , 1 1 , , , , 1 1 1 1 , , , , 1 1 1 1 , , , 
1 1 1 1 I 1 1 1 1 1 , , , 

OFAULT 

••• METEOROLOGICAL OAVS SELECTED FOR PROCESSING ••• 
Oaves; O"NO) 

, , , , , , , , , , , , , , , , , , , , , , , , , , , , , , 1 1 , , , , , , , , , , , 1 1 1 1 , , , , , , , , , , , , , , 1 1 1 1 , , , , , , , , , , 11111 1 1 , 1 1 , , , , , , , , , 

, , , , , , , , , , , , , , , 

, , , , , 

3/9/00 6: 05PM 

••• 
••• 

03/0 
22:37 
PAGE 

NQCMPL 

••• 
••• 

03/0 
22:37 
PAG' 

NOCHPL 

, , , , , 
1 1 , , 

111111 1 1 1 1 , , , , , , , , , 111 11 1 1 1 1 1 , ,,", , , , , , , , ',1, ', 

• 

I 1 1 1 1 1 1 1 1 I 111" " , , , ',11 1 1 1 1 1 I , 1 11 ," , , , , , , "", , 
I 1 I 1 1 1 1 1 , 1 1"" , 

NOTE: METEOROLOGICAL DATA ACTUALLV PROCESSED ~ILL ALSO DEPEND ON ~r IS INCLUDED IN THE DATA FILE . 

STABILITY 
CATEGORY 

• , 
C 
D , 
F 

STABILITY 
CATEGORY 

• , 

.... UPPER IIOJND OF FIRST TN RWGH FIFTH Ij IND SPl:ED CATEGOfl!ES • •• 
(METERS/SEC) 

, 
. 7OOOOE-Ol 
.70000e-Ol 
• ' 0000E+00 
• 15000E+00 
. 35OOOE+00 
. 55OOOE+00 

, 
.0000DE+OO 
.00oooe+00 

1.54, 3.09, 5 . 14, 8.21, 10.&0, 

.... Ij IND PROFILE EXPONEII1S .... 

IjlMO SPEEO CATEGORY 
2 

. 700ooE-OI 

.70000E-Ol 

.1ooooE+00 

. 15OOOE+00 

. 35OOOE+00 

.55OOOE+00 

3 
.70000E -Ol 
. 7OOOOE-0 ' 
. 10000E+oo 
.15000f+00 
.35OOOE+00 
.55OOOE+00 

• .70000E-Ol 
.700ooE-OI 
.100ooE+00 
• 150ooe+00 
.35000£+00 
.55000e+00 

... veRTICAL POTENTIAL TEMPERATUIIE GRADIENTS ... 
(DEGREES KELVIN PER METER) 

Ij IND SPEED CATEGORV 
3 

.OOOOOE+OO 

. O~E+OO 

2 
.00000E+00 
.00000E+00 

Plge: 15 

4 
. OOOOOE+OO 
.00000£+00 

5 
. 70000E-Ol 
.70000e-Ol 
.looooE+oo 
. 15OOOE+00 
.35000E+OO 
.55OOoe+00 

5 
.00000E+00 
.00000E+00 

• .700ooE-OI 
.7OOOOE-Ol 
.1000Q.E+OO 
• 150ooE+00 
.350ooE+00 
.550ooE+00 

• .00000E+00 
. 00000E+00 



c:\DOIRProject&\c.lplne\aubur~le\MOdellng\cl.ss2\ospc2e~.087 . 

C .OOOOOE+OO .00000£+00 .OOOOOE+OO .00000£+00 .OOOOOE+OO 
o .00000E+00 .ODOOOE+OO .00000£+00 .DOOOOE+OO .00000£+00 
£ .20000£ ·01 .20000e·Ol . 20000£·01 .2oo00E·Ol .20000E·01 
f .35000E·01 .35000E·01 .35OOOE·01 . 35OOOE·01 .35000E-Ol 

••• ISCST3 • VERSION 99155 ••• • •• 1987 OSPREY ENERGY CENTER 2 CTS/COMBINED CYCLE 3/8/00 
••• NATURAL GAS, GENERIC EMISS ION RATES, 3 LOADS K 3 TEMP; PA & DB 

"ItCDELOPh: 

""" RURAL FLAT DfAUU 

••• TKE FIRST 24 KOORS OF METEOROLOGICAL DATA ••• 

FIL£: C:\MET\TPA870.MET 
fORMAT: (412,2F9.4,F6.1,12,2F7.1,f9.4,fl0.1,f8.4,14,f7.2) 
SURFACC STATION NO. : 12842 UPPER All STATION MD.: 

NAME: TAMPA NAMf: 
YEAR: 1987 YEAR.: 

12842 
RUSKIN 

1987 

FLOII SPEED TEMP STAB MIXING KEIGKT (M) USTAR M-O LENGTK '-0 
YR MN DY HR VECTOR (MIS) (K) CLASS RURAL URBAN (MIS) 1M) (K) 

IPCOOE PRATE 
(III1I/HR) 

3/9/00 6:05PM 

.OOOOOE+OO 

.OOOOOE+OO 

. 2ooooE·01 

.35OOOE·01 
••• 

••• 
NOCMPl 

03/0 • 
22:37 
PACE 

_._ ... ... __ ._-

87 01 01 01 341.0 6 . 17 293.7 , 598.7 598.7 0.0000 0_0 0 . 0000 0 0_00 
87 01 01 02 358.0 4.12 293.2 5 651.8 1306.0 0.0000 0_0 0 .0000 0 0_00 
87 01 01 03 34.0 6.17 m.' , 704.' 704.S 0.0000 0.0 0.0000 0 0.00 
87 01 01 04 73.0 6.69 291.5 , 757.8 757.8 0.0000 0.0 0.0000 0 0 .00 
87 01 01 05 83.0 7.20 290 .' , 810.8 810.8 0.0000 0 .0 0.0000 0 0.00 
87 ot 01 06 102.0 7.20 "'., , 863.8 863.S 0.0000 0.0 0 .0000 0 0.00 
87 01 01 07 105.0 6.69 289.3 , 916.9 916.9 0.0000 0.0 0.0000 0 0.00 
87 01 01 08 113.0 7.n 288.7 , 969.9 969.9 0.0000 0.0 0.0000 0 0.00 
87 01 01 09 107.0 6 . 17 288.2 , 1022.9 1022.9 0 . 0000 0.0 0.0000 0 0.00 
81010110 121.0 6.11 288.2 , 1075.9 1075.9 0.0000 0.0 0 . 0000 0 0.00 
81010111 114 .0 6.69 287.6 , 1128.9 1128.9 0.0000 0.0 0.0000 0 0 . 00 
87 01 01 12 116.0 6 . 17 287.0 , 1182.0 1182.0 0.0000 0.0 0.0000 0 0.00 
87 01 01 13 133.0 7 .20 287.6 , 1235.0 1235.0 0.0000 0.0 0.0000 0 0.00 
87 01 01 14 J19.0 7.n l87.6 • llM.o 1288.0 0.0000 0.0 0. 0000 0 0.00 
87010115 132.0 7.20 2BB.l , 1288.0 1288.0 0.0000 0.0 0 .0000 0 0.00 
.87 01 01 16 134.0 7.n 289.3 , 1288.0 1288.0 0.0000 0.0 0. 0000 0 0 .00 
87010117 141.0 1.20 288.2 , 1288. 0 1288 .0 0.0000 0.0 0.0000 0 0.00 
87 01 01 18 137.0 5.14 287.6 5 12116. 4 1238.1 0.0000 0.0 0 . 0000 0 0.00 
810101 19 144.0 3.60 286.5 5 1281.2 1078.6 0.0000 0.0 0.0000 0 0.00 
87 01 01 20 117. 0 ' .06 285.4 • 1276.0 919.0 0 .0000 0.0 0.0000 0 0.00 
87 01 01 21 110.0 1.54 284 . 8 7 1270. 9 759.5 0.0000 0.0 0.0000 0 0.00 
87 01 01 22 112.0 0.00 283.7 7 1265 . 7 600.0 0.0000 0.0 0.0000 0 0.00 
87 01 01 23 120.0 2 . 57 283.7 • 1260.5 440.5 0 .0000 0.0 0.0000 0 0.00 
87 01 01 24 130.0 1.54 282.6 7 1255.4 281.0 0.0000 0.0 0.0000 0 0.00 

• •• NOTES: STABILITY CLASS l-A, 2- B, 3 _C, 4<=0 , 5- E AND 6o<f. 
FLOW VECTOR IS DIRECTION Tow.RO !.IHICN WIND IS BLOW I NG • 

.... ISCSll • VERSION 99155 ..... . ...... 1987 OSPREY EN£RGY CENTER 2 CTS/catIUNEO CYCLE 3/8/00 
...... NATlIRAL GAS, GENERIC EMISSION RATES, 3 LOADS X 3 TEMP; PA & OB 

'"*MOOELOPTI : 
COlIC RURAL FLAT OFAULT 

..... TilE SlMlARY OF MAXI,.,.. PER ICO ( 8760 HRS) RESUlTS .... 

.... COWC OF GEl' III (M ICROGRAMS/CUBIC·METER) 

CROUP 10 AVERAGE talC RECEPTOR (KR, TR, ZELEV, ZFLAG) OF TYPE ....... - -
BASE32 1ST HIGHEST VALUE IS 0.11293 AT ( 2500.00, 0.00, 0.00, 0 .00) GP 

2ND NIGHEST VALUE IS 0.10919 AT ( 3000.00, 0.00, 0 .00, 0 .00) GP 
3RD N'GHEST VALUE IS 0.10612 AT ( 2000.00, 0 . 00, 0.00, 0.00) GP 

BASE59 1ST HIGHEST VALUE IS 0.1 1943 AT ( 2500 . 00, 0.00, 0 . 00, 0.00) GP 
2ND HIGIIEST VALUE IS 0.11452 AT ( 3000.00, 0 . 00, 0.00, O. DO) GP 
3RD HIGHEST VALUE IS 0.11387 AT ( 2000 .00, 0.00, 0.00, 0.00) GP 

BASE95 1ST NIGHEST VALUE IS 0.13219 AT ( 2500.00, 0.00, 0.00, 0.00) GP 
2HD HIGHEST VALUE IS 0 . 12901 AT ( 2000.00, 0 . 00, 0 . 00, 0 .00) GP 
3RD HIGKEST VALUE IS 0 . 12'500 AT ( 3000.00, 0.00, 0.00, 0.00) GP 

Page: 16 
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•• 
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GRIO-IO 

POI. 
POI. 
POl 

POL 
PO\. 
POL 

POI. 
POI. 
POL 
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L075J2 1ST HIGHEST VALUE IS 0 . 13309 AT ( 2500.00, 0.00, 0 .00, 0 .00) GP pOL 
2MO HIGHEST VALUE IS 0 . 13012 AT ( 2000. 00, 0.00, 0.00, 0.00) GP pOL 
JRD HIGHEST VALUE IS 0.125n AT ( 3000. 00, 0.00, 0 .00, 0.00) GP POL .,,, 
1ST HIGHEST VALUE IS 0.13882 AT 2500 . 00, 0. 00 , 0.00, 0.00) GP pOL 
2ND HIGHEST VALUE IS O.13no AT 2000.00, 0 .00, 0.00, 0.00 ) GP POl 
3RD HI GHEST VALUE IS 0.13031 AT 3000.00, 0 .00 , 0.00 , 0.00) GP POl 

L07595 1ST HI GHEST VALUE IS 0.14778 AT 2000.00, 0.00, 0.00, 0.00) GP POl 
2JlD HIGHEST VALVE IS 0. 14734 AT 2500. 00, 0. 00, 0 .00, 0 .00) GP POl 
JRO HIGHEST VALUE IS 0 . 13713 AT 3000.00 , 0. 00, 0.00, 0.00) GP POL 

L060J2 1ST HIGHEST VALUE IS 0 . 16719 AT ( 2000 .00, 0 . 00 , 0.00, 0.00) GP POl 
2ND HI GHEST VALUE IS 0.16287 AT ( 2500 .00, 0.00, 0.00, 0 .00) GP POl 
3RD HI GHEST VALUE IS 0 .14961 AT ( 3000.00, 0.00, 0.00, 0 .00) GP POl 

LD6059 1ST HIGHEST VALUE IS 0.17422 AT 2000.00 , 0 .00, 0.00, 0.00) GP POl 
2WD HIGHEST VALUE IS 0.16839 AT ( 2500. 00 , 0.00, 0.00, 0.00) GP POL 
JRO HIGHEST VALUE IS 0.15398 AT ( 3000. 00, 0.00, 0.00, 0.00) GP POL 

LD6095 1ST HIGHEST VALUE IS 0 .18552 AT ( 2000.00, 0.00, 0.00, 0.00) GP POl 
2ND HI GHEST VALUE IS 0.lm2 AT ( 2500.00, 0 .00, 0. 00, 0.00) GP pOL 
JRO HI GHEST VALUE IS 0.1651 1 AT ( 1500.00, 0 .00, 0. 00, 0.00) GP POl 

BSP095 1ST HIGHEST VALUE IS 0.1 1943 AT 2500.00, 0 .00, 0.00, 0.00) GP POl 
2HO HI GHEST VALUE IS 0. 11 452 AT 3000.00, 0 .00, 0.00, 0.00) GP POL 
3RO HI GHEST VALUE IS 0. 11 387 AT 2000 . 00, 0.00, 0 .00, 0.00) GP POL 

• •• RECEPTOR TYPES: GC " GRIDCART 
GP ,. GRIOI>OLR 
DC a DISCCART 
OP .. DISCI>OLR 
80 .. BootIOARY 

u . ISCST3 • VERSION 99155 U. • •• 1987 OSPREY ENERGY CENTER 2 CTS/COMBINED CYCLE J/8/00 
• u NATURAL GAS, GENER I C EHISSIOtI RATES , 3 LOADS X 3 TEMP; PAl. 06 

u NOOELOPTs : . ' RURAL fLAT OFAULT 

• u THE S1.JoIHARY OF HIGHEST 24'HR RESULTS .* • 

U CONC OF GEN IN (MI CROGItAMS/CUB I C'METER) •• 
DATE 

GRWP 10 AVERAGE CONC (YYMMDOHH) RECEPTOR: (XR, YR, ZELEV, ZFLAG) .... _ _ . - .. -
BASE32 HI GH 1ST HIGH VALUE IS 

BASE59 HIGI! 1ST HI GH VALUE IS 

BASE95 HI GH 1ST HI GH VALUE I S 

l O7532 HI GH TST HI GH VALUE IS 

L07559 HI GH 1ST HI GH VALUE IS 

l O7595 HI GH 1ST HIGH VALUE. IS 

l O6032 HIGH 1ST HIGH VALUE TS 

LD6059 HIGH 1ST HIGH VALUE. IS 

LD6095 HIGH 1ST HIGH VALUE IS 

BSPD95 HIGH 1ST HIGH VALUE IS 

••• RECEPTOR TYPES: GC . GRIOCART 

• GP • GR I OPOlR 
DC .. OISCCAlIT 
OP .. OISCPOlR 
BD a BWHOARY 

2 . 14017 

2. 33548 

3 .25508 

3.27391 

3 . 45232 

3 . 7'9452 

4.61816 

4 . 84464 

5.28173 

2.33548 

---- - -

ON 87122924: AT ( . 68 .40 , - 187.94, 0.00, 

ON 87122924; AT ( 68.40, · 187.94 ~ 0.00, 

ON 87010524; AT ( 34.73, - 196.96, 0.00, 

ON 87010524 : AT ( 34.73, - 196.96, 0.00, 

ON 87122924 : AT ( 68.40 , -187.94, 0 .00, 

ON 87122924·: AT ( 68.40, -187.94, 0.00, 

ON 87122924: AT 68.40 , '187.94, 0.00 , 

OM 87122924: AT 68.40, -187.94, 0. 00, 

OM 87033124: AT ( 259. 81, ' 150.00, 0 . 00, 

ON 87122924: AT ( 68.40 , ' 187. 94 , 0 .00, 

... ISCST3 • VERSION 99155 .'"* .u 1987 OSPREY ENERGY CEHTER 2 CTS/C048IHEO CYCLE 3/8/00 

UHCXIELOPTs : 
••• NATURAL GAS, GEMER I C EMISSION RATES, 3 LOADS X J TEMP; PA & DB 

PlIge: 17 

3/9/00 6:05PM 

••• 
• •• 

NOCMPL 

OF TYPE 

0 .00) 

0.00) 

0.(10) 

0.00) 

0.00) 

0.00) 

0 .00) 

0 . 00) 

0.00) 

0.00) 

••• 
••• 

OP 

OP 

OP 

OP 

OP 

OP 

OP 

OP 

OP 

OP 

03/0 
22:37 
PAGE 

NETW 
GR ID· 

NA .. 
11.1. .' 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

03/0 
22:37 
PAGE 
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coo, RURAL FLAT OFNJlT 

*** THE SI.I1MARY OF HIGKEST 8-HR RESULTS * .. 

.. CONe OF GEM III (lUCROGAAMS/CU81C-HETER) •• 

AVERAGE CONC 
DAte 

(Y'fIHlDHH) RECEPTOR (Xlt, TR. ZElEV, UtAG) 

BASE32 HIGH 1ST HIGH VALUE IS 

BASES? HIGH 1ST HIGH VALUE IS 

BASE95 HIGH 1ST HIGH VALUE IS 

l07512 HIGH 1ST HtGH VALUE IS 

Lo75S? HIGH 1ST HIGH VALUE IS 

lo7595 HIGH 1ST HIGH VALUE IS 

LD6032 IIICII 1ST HIGH VALUE IS 

LD6059 HIGH 1ST HIGH VALUE IS 

LD6095 HIGH 1ST HIGH VALUE IS 

BSP095 HIGH 1ST IIIGH VALUE I S 

*.* RECEPTOR TYPES: GC ,. CltlDCART 
GP ,. GRIOPOlR 
DC • DISCCART 
DP • OISCPOlR 
so .. BWNDAltY 

6.11841 ON 87122916: AT 

6.69304 ON 87122916: AT 

8.71970 ON 87122916: AT ( 

8.52609 011 87122916: AT 

9.49399 ON 87122916: AT 

10.46903 ON 67122916: AT 

12 .29145 ON 67122916: AT 

12.91914 011 87122916: AT 

13.92572 ON 87122916: AT 

6 .69304 ON 87122916: AT ( 

68.40, 

68.40, 

68.40, 

68.40, 

68.40, 

68.40, 

68.40, 

68.40, 

68.40, 

68.40, 

-187 .94, 

-187 .94, 

'187.94, 

-187 .94 , 

-187.94, 

-187.94, 

-187.94, 

-187 .94, 

-187.94 , 

-187.94, 

0,00, 

0.00, 

0.00, 

0.00, 

0 .00, 

0.00, 

0.00, 

0.00, 

0.00, 

0.00, 

... ISCST3 • VERSION 99155 .** ••• 1987 OSPREY ENERGY CENTER 2 CTS/CCJlBINED CYCtE 3/8/00 
••• N~TURAL GAS, GENERIC EMISSION RATES, 3 tOADS X 3 TEMP; PA & OB 

**MOOEtOPTs: 
CON' RURAL fLAT OfAULT 

*** THE SUHHARY Of NIGHEST 3-HR RESULTS ••• 

•• CONe Of GEM IN (MICROGRAMS/ctiB le- METER) 

DATE 

•• 

CRClJP 10 AVfRAGI! CONC (YTMMODHH) Rl!tl!PTOR (XIt, YR, ZEttV, ZfLAG) 

BASE32 NIGN 1ST NIGH VAtUE IS 

BASE59 HIGH 1ST KIGH VAtUE IS 

8ASE95 HIGH 1ST HIGH VALUE IS 

l07532 HIGH 1ST HIGH VALUE IS 

LD7559 HIGH 1ST HIGH VALUE IS 

Lo7595 HIGH 1ST HICN VALUE IS 

lD6032 HIGH 1ST NIGH VALUE I S 

LD6059 HIGH 1ST HIGH VALUE IS 

l06095 HIGH 1ST HIGH VALUE IS 

BSPD95 NIGH 1ST HIGH VALUE IS 

••• RECEPTOR TYPES: GC. GRIOCART 
GP • GRIOPOLR 
DC .. DlseCART 
DP • 01 SCPOLR 
so .. BWMDAltT 

11.84953 ON 87112012: AT ( 

12.39000 011 87112012: AT ( 

13 .60576 ON 87112012: AT 

13.73046 011 87112012: AT 

14.56766 011 87112012: AT 

16.15297 ON 87112012: AT ( 

19.66536 011 87112012: AT 

20.91159 011 87112012: AT ( 

22.93481 ON 871 12012: AT 

12.39000 011 8711201 2: AT ( 

34.73, 

34.73, 

34.73, 

34 . 73, 

34.73, 

34.73, 

34.73, 

34.73, 

34.73, 

34.73, 

-196.96, 

-196.96, 

-196.96, 

-196.96, 

- 196.96, 

' 196.96, 

-196.96, 

'196.96, 

'196.96, 

0.00, 

0.00, 

0.00, 

0.00, 

0.00, 

0.00, 

0.00, 

0.00, 

0.00, 

0.00, 

]/9/00 6:05PM 

,00000l 

• NElllO 
Of TYPE GRID-

0.00) OP 

0.00) OP 

0.00) OP 

0.00) OP 

0.00) OP 

0.00) OP 

0.00) OP 

0.00) OP 

0.00) OP 

0.00) OP 

••• 
••• 

'OCMPl 

H. ,. 
,. 
,. 
,. ,. 
,. 
,. 
,. 

03/0 • 
22:37 
PAGE 

NETWO 
Of TTPE GRIO-

0.00) DP 

0.00) OP 

0.00) OP 

0.00) OP 

0.00) DP 

0.00) OP 

0.00) OP 

D.OO} OP 

0.00) OP 

0.00) DP 

NA 

NA ,. 
,. 
,. 
,. 
,. 
,. 
,. 
, . 
• 
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... ISCST3 • VERSION 99155 ••• • •• 1981 OSPREY EIIERGY CENTER 2 CTS/CCJ48INED CYCLE 3/8/00 
••• NATURAL GAS, GENERIC allSSICli RATES, 3 LOADS X 3 TEMP; PI. , 01 

"MOOELOPTs: 

"'"' • 
RURAL FLAT OFAUL. T 

• •• THE SUMMARY OF HIGHEST 1'HR RESULTS ••• 

•• COHC OF GEN 

DATE 

•• 

GROOP 10 AVERAGE COlIC (nIt«lDHH) RECEPTOR (XR, YR, ZELEV. ZfLAG) . . . . . . . . . . 
IASE32 HIGH 1ST HIGII VALUE IS 

BASf59 InGH 1ST HIGH VALUE IS 

BASE95 HIGH 1ST HIGH VALUE IS 

lo7532 HIGH 1ST Hltll VALUE IS 

L07559 HIGH 1ST IIIGH VALUE IS 

lD7595 HI GH 1ST HICH VALUE IS 

L06032 HIGH 1ST HltH VALUE IS 

lO6059 HltH 1ST HIGII VALUE IS 

L06095 HIGH 1ST HIGH VALUE IS 

.""" HIGH 1ST HIGH VALUE IS 

••• RECEPTOR TYPES: CC ~ GRIDCART 
GP " GRIDPOlR 
DC " DISCCART 
DP • OISCPOlR 
80 .. 1000DAAY 

. . . . . 
26. 56003 

29.05631 

35 .23141 

35.10814 

38.11484 

43.11102 

51.44141 

54.32894 

58 .91198 

29.05637 

...... . .. - . 
ON 81081111: AT ( 0.00, ·200.00. 0. 00, 

ON 87081111: AT 0.00, '200.00 , 0.00, 

OM 81122302: AT ( 0.00, '200.00, 0.00, 

ott 81122302: AT 0.00, '200.00, 0.00, 

ON 87122302: AT 0.00 . '200.00, 0.00 , 

ON 81122302: AT ( 0 .00, '200.00 , 0.00, 

ON 87122302 : AT 0.00, '200.00, 0. 00 , 

ON 87122302: AT 0.00, -200.00, 0. 00, 

ON 87122302: AT 0 .00, '200. 00 , 0.00, 

ON 81081111: AT '< 0.00, '200.00, 0.00, 

. ... ISCSTl • VfRSION 99155 ••• • •• 1987 OSPREY ENERGY CENTER 2 CTS/tao!IINEO CYCLE 3/8/00 
••• NATURAL GAS, GENERIC EMISSION RATES, 3 LOADS X 3 TEMP; PI. , 08 

"MOOELOPTs: 

"'"' RlIRAl FLAT 

... Mesuge SUIaIIry ISCST] Model Execution ••• 

••••••••• s~ry of Total Messages •• •••••• 

A Tota l of 
A Tot, l of 
A Total of 

A Total of 

o f atal Error Mass'gees) 
o ~arnln!l Mess,ge(s ) 

531 Inf~tlon.l MessageCs) 

531 Cat. Hours Identified 

......... fATAL EIlROR MESSAGES ....... . 
••• NONE ...... 

•••••••• WARNING MESSAGES .......... . 
...... NONE ... 

............. ......................... ...... 
••• ISCST3 f in ishes Sueeessfutly .... 

• 

DfAUlT 

Page: 19 
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••• 
••• 

03/0 
22:31 
PAGE 

'OOOPL 

NETI«) 
OF TYPE GRID· 

0.00) DP NA 

0.00) DP NA 

0.00) DP NA 

0 .(0) DP NA 

0 .00) " "' 
O.(N)) DP NA 

0.(0) DP NA 

0 .00) DP "' 
0 .00) DP NA 

0.00) DP NA 

... 03/0 
• • • 22:37 

PAGE 
NOCI1PL 



e:\DDIRProlectl\ellplne\auburndele~llng\ellss2\PMC2C.SUK 

ISCST3 WTPUT FILE Nl.l48ER 1 :1>ItC2C .087 
ISCST3 OOTPUT fILE IUlBER 2 :PMC2C.088 
SCST3 WTPUT fiLE NtJIBER 3 :PMC2C.oa9 

.SCSTl WTPUT filE IQlBER 4 :PKCZC.09O 
ISCSTl WTPUT filE IUIIIER 5 :PMC2C.091 

1SC8083 RELEASE 98056 

flrlt title for lis t output file I I : 1987 OSPREY E.C. 2 CTS/OOHBINEO CYClE+COOlING TWR 3/08/00 
Second tftle f or leu output fHe II : NATURAL GAS, PMl0, BASED ON 60X LOO 95 OEG.f 

AVERAGING TIME YEAR IX'" 
(ug/.-3) 

OIR (deg) 
or X (II) 

OIST (II) PERU» ENDING 
or Y (II) (VYtII)OKH) 

.......................•. ........... . .................................•....... 
SWRCE GROOP 10: COOl 

""'" 1987 0.08600 10. 313. 871Z3124 
1983 0.15082 10 . 313. 88123124 
"89 0.20724 10. 313. 89123124 
1990 0.13461 10. 313 . 90123124 
1991 0 . 09750 10. 313. 91123124 

HIGK 24'Hour 
1987 2. 31081 10. 313. 87011924 
"88 2.99178 10. 313. 88112724 
1989 3.39466 10. 313. 89060924 
1990 2 . 91614 10 . 313. 90021024 
1991 2.29155 10 . 313. 91030824 

SOURCe GROUP 10 : AlL 

""'" 1987 0.103n 10 . 311. 87123124 " .. 0.18729 10. 113. 88123124 
1989 0.25841 10. 313. 69123124 
1990 0.17558 10. 313. 90123124 
1991 0.13981 10. 313. 91123124 

HIGK 24'Kour 
1987 2.84694 10. 113. 87011924 
"88 4.01401 10. 313. 88112n4 
1989 4.50154 10. 313 . 8906092' 
1990 4.07117 10. 313. 90021024 
1991 3.67957 10. 313. 91030824 AI, rec~tor e~tetlOl'lS reported with respect to • user'speclfled origin ,,,. .... . ... 

DISCRETE '.00 '.00 

Palle: 1 

3/9100 6:00PM 

• 

• 

• 
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co STARTING 
CO TITLEOHE 1987 OSPREY E.C. 2 CTS/OOMBINED CYCLE+COOlING TWII 1/08/00 
'.0 TIlLETW NATURAL CAS, PHl0. lASED a. 60X L(w) 95 DEG.F 

.,
ItOOELOPT DFAULT CONe RURAL NOCMPL 

VERTIME PUIOO 24 
POLLUTID GEN 

00 DCAYCOEF .000000 
co RUNORNOT RUN 
co FINISHED 

$0 STARTING 

•• Souree l oeetlon Cerds: 
.. SRCED SIICTYP XS YS 
•• MODELING ORIGIN HRSG NO.1 STACK LOCATION 
.. LOCATION IS USED fOR. POLAR DISCRETE RECEPTORS. 
•• HRSG STACK NUMBER CODE 
•• ..................... ... .. , . HRSG NO. 1 .. B . HRSG NO.2 
•• Souree Loeetlon CerdS: .. S!lCID SRCTYP XS YS ZS .. UT. ,m) 'M) (0) .. 
so LOCATION LD6095' POINT 0.00 0.0 0.0 
so lOCATION LD6095B POINT 0.00 36.' 0.0 .. 
$0 LOCATION COOl' POINT 10.70 189 .0 0.0 
$0 LOCATION COOl' POINT 27. 10 189.0 0. 0 
so LOCATION COOl' POI NT 41.60 189.0 0.0 
so LOCATION COOl' POINT 60.00 189.0 0.0 
so LOCATION COOl5 POINT 76 .50 189.0 0.0 
so LOCATION COOl' POINT 10.70 203.0 0.0 
so LOCATION COOl7 POIMT 27.10 203.0 0.0 
$0 LOCATION COO'" POUlT 41.60 2t'Il . 0 0. 0 
$0 LOCATION COOl' POINT 60.00 201 .0 0.0 
';0 LOCATION COOll0 POINt 76.50 203.0 0.0 

• Souree Per_ter Cards: 
POINT: SRCID " HS 1$ .. (g/a) (0) 'K) .. 

SO SRCPARAK • LD6095, 1.810 4 1. I 366.0 
SO SRCPARAK L06095B 1.810 41.1 366.0 .. 
SO SRCPAAAM COOl' 0.012 16.8 300.0 
SO SRCPAAAM COOl' 0.012 16.8 300.0 
SO SACPAAAM COOl' 0.012 16.8 100.0 
SO SRCPARAM COOl' 0.012 16.8 100.0 
SO SRCPAAAM COOL5 0.012 16.8 300.0 
SO SRCPARAM COOl' O. Otz 16.8 300.0 
SO SRCPARAK COOl7 O.Otz 16.8 300.0 
SO SRCPARAM COOlS 0.012 16.8 300.0 
SO SRCPAltAM COOl' 0.012 16.8 300.0 
SO SRCPAItAM COOlIO O.OIZ 16.8 300.0 
•• .. 
SO BUILDHGT LD601ZA'LD7595A 24.38 29.26 29 . 26 
SO BUIUlHGT lO6OlZA'LD7595A 29.26 29.26 29.26 
$0 BUIUlHGT L06OJlA-lD7595A 29.26 24.38 24 .33 
SO BUILD"GT LD6OJ2A-LD7595A 24 _38 29. 26 29.26 
SO BUILD"GT LD603ZA'Ul7595A 29. 26 29 .26 29.26 
SO BUILDHGT LD60l2A'LD7595A 29.26 24.38 24.38 
SO BUILDWID lD601lA'LD7595A 32.66 80.49 94.46 
SO 8UILDWIO LD603lA-LD7595A 118.75 116.00 109.73 
SO BUI LWIO L06OlZA' L07595A 111.44 11.15 34.02 
SO BUllO'JID L06012A'L07595A 32.66 80.49 94 . 46 
$0 BUIlD\IlD L06OlZA'L07595A 118.75 116.00 109.73 
SO BUIlDWID LD601lA-LD7595A 111.44 11. 15 34 .02 .. 

.. BUILDHGT 1.060128·L075958 24.38 24.18 29.26 
BUILDHGT L060321'LD7595B 29.26 29.26 29.26 
BUILOHGT L06032B-L07595B 29 . 26 29.26 29.26 

SO BUILOHGT lD6032B-LD7595B 24.38 24.38 19.26 
SO BUILDHGT lD6032B'107595B 29.26 29.26 29.26 
SO BUILD"GT L06012B-LD7595B 29.26 29.26 29.26 

zs 

VS OS 
(II/a) (0) 

13 .0 5 .79 
11.0 5 .79 

'.88 8.54 
' .88 8.54 
' .88 8.54 
'.88 8 .54 
'.88 8.54 

'.88 8.54 

'.88 8.54 
'.88 8.54 

'.88 8.54 
'.88 8.54 

29.26 29'.26 
29.Z6 29.Z6 
24.38 24.38 
29.26 29.26 
29. 26 29. 26 
24.38 24.38 

105 .56 "1.44 
116.00 118.75 
11.85 12.66 

1OS.56 111.44 
116.00 118.75 
31.85 12.66 

29.26 29.26 
29 . 26 29.26 
24.33 Z4.38 
29.26 29.26 
29.26 29.26 
24.38 24.38 

Page: 1 
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29.Z6 
29.26 
24.38 
29. 26 
29 . 26 
24 .38 

117.89 
117.89 
30.48 

117.89 
117.89 
30 . 48 

29 . 26 
29.26 
24.38 
29.26 
29. 26 
24 .38 
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SO BUILOVlO L06032S-L0759SB 32.66 ".as 94.46 1OS.56 113 . 44 117.B9 
SO BUILOVIO L06032B-L01595B 118.15 116.00 109.13 116.00 118.75 117.89 
SO IUILOVlO L06032B-L0159S1 113.44 IOS.56 94 . 46 D.a5 32.66 30.48 
'0 BUILOWIO LD6032B-L01595B 32.66 33.85 94.46 105 .56 113.44 117.89 • ..0 BUILDVIO L060321-LD159SB 118.15 116.00 109 .13 116.00 118.75 117.89 

SO 8UILOVIO LD6032B-L01595B 113.44 105.56 94.46 33.85 32.66 30.48 •• 
SO BUILOHGT COOll 13.72 13 .72 13.72 13.72 13 .72 13.72 
SO BUILOHGT COOL' 13 . 72 13.72 13.72 13.72 13.72 13.72 
SO BUILOHGT COOll 13.72 13.72 13.72 13.72 13 .72 13.72 
SO BUILOHe, COOl1 13.72 13.72 13.72 13.72 13.72 13.72 
SO BUILOHeT COOll 13.72 13.72 13.72 13 . 72 13.72 13 .72 
SO BUI LOHeT COOl1 13.72 "'.26 29.26 "'.26 29.26 24 . 38 
SO BUILOWIO COOll 85.49 86.09 84.07 7'9.50 72.51 63.32 
SO BUIlOV1D COOt., 52.21 39.50 25.60 39.50 52.21 63.32 
$0 BUILOWIO COOll 72.51 7'9.50 84.07 66.09 85.49 az.30 
SO BUllOWID COOll 85.49 86.09 84.01 19.50 72.51 63 .32 
SO BUILOWIO coot. I 52.21 39.50 2>.60 39.50 52.21 63.32 
SO BUllOVIO COOll 72 .51 105 . 56 94.46 80.49 64.03 85 .34 

SO 8UllOHGT C00l2 24.38 13.72 13.12 13.72 13.72 13.72 
SO BUILOHGT COOl2 13 .72 13.72 13.72 13.72 13.72 13 . 72 
SO OOllOHGT COOl2 13.72 13.72 13.72 13.72 13.72 13 . 72 
SO BUllOHGT troL2 13.72 13 . 72 13 .72 13.72 13.72 13 .72 
SO BUllOHeT ODOL2 13 .72 13.72 13.72 13.72 13.72 13.72 
SO 8U1 LOHeT COOL2 13.72 13.72 29.26 29 . 26 29 . 26 24.38 
SO BUllOWlO COOl2 95.43 66.09 84.07 19.50 72.51 63 .32 
SO BUllOWIO COOI.2 52.21 39. 50 25.60 39.50 52.21 63.32 
SO BUllOWIO COOI.2 72 . 51 19.50 84.07 66.09 85.49 82.30 
SO BUllOWIO COOI.2 85.49 86.09 84.07 19.50 72.51 63.32 
SO BUllOWIO COOl2 52 . 21 39.50 25.60 39.50 52.21 63 .32 
SO BUI LWIO COOl2 72.51 19.50 94.46 80.49 64. 03 85.34 

SO 001 LOHeT coon 24.38 24.38 13.72 13.72 13.72 13 . 12 
so lUI LOHeT COOL3 13.72 13.72 13 .72 13.72 13 . 72 13.n 
:0 BUILDHeT COOL3 13.72 13.72 13.72 13.72 13.72 13 .72 • so I tU LOHeT COOl3 13.72 13.72 13.72 13 .72 13.72 13.72 

SO BUllOHeT COOl3 13. 72 13.72 13.72 13.72 13.72 13 . 72 
SO BUILOHeT 000L3 13.72 13. 72 29.26 29.26 29.26 "'.26 SO BUllOWlO COOl3 95.43 102. 61 84 .07 19.50 72 .51 63.32 
SO IUILOVID COOl3 52.21 39.50 25.60 39.50 52.21 63.32 
SO BUllOVIO COOL3 72.51 19.50 84.07 66.09 85.49 82." SO BUllOWIO COOl3 85.49 86.09 84.07 19 .50 72.51 63.32 
$0 BUllWIO COOL3 52. 21 39.50 25.60 39.50 52.21 63.32 
$0 BUllOVIO COOll 72.51 19. 50 94.46 80.49 64.'" 45.72 

$0 BUILDHGt COOl4 29.26 24.38 13.72 13.72 13.72 13.72 
so BUllDHGT COOL4 13.72 13.72 13.72 13.72 13.72 13.72 
SO BU ILDHGT ODOL4 13.72 13.72 13.72 13.72 13.72 13 .72 
SO BUILDHGT COOl4 13.72 13.72 11 . 72 13.72 13.72 13.72 
so BUILDHGT COOl4 13 .72 13 .72 13 .72 13.72 13 . 72 13.72 
so BUILDHGT COOl4 13.72 13.72 13.72 29.26 29.26 29.26 
so BUILOVIO COOl4 64.'" 102.61 84.07 19.50 72.51 63.32 
SO BUILOW10 COOl4 52.21 39.50 2>.60 39.50 52.21 M.ll 
so BUllOWIO OOOL4 72 .51 19.50 84.07 86 .09 85.49 az.30 
so BtUlDV10 COOl4 85.49 66.09 84.01 19 .50 72.51 63.32 
so BtU LWIO COOl4 52.21 39 . 50 2>.60 39. 50 52.21 63 .32 
so BUllOVIO COOl4 72 . 51 79 .50 84 .01 80.49 64.03 45.72 

SO BUtlDHeT COOlS 29.26 29.26 24.38 13.72 13.72 13.72 
$0 BUILOHGT COOLS 13. 72 13.72 13.72 13.72 13.72 13 .72 
SO BUllOHGT COOLS 13.72 13.72 13.72 13 .72 13.72 13.72 
$0 BUllDHGt COOlS 13.72 13.72 13.72 13.72 13.72 13.72 
so 8UILOHGT COOlS 13.72 13.72 13.72 13.72 13.72 13.72 
SO IUllDHGT COOl5 13.72 13. 72 13 .72 13.72 29.26 29.26 
so BUILDWIO COOlS 64.'" 80.49 106.68 19.50 n.51 63.32 c;o BU I LOVI D tOOlS 52.21 39. 50 25 .60 39.50 52.21 63.32 
.-0 BUlLWIO COOlS 72.51 19. 50 84.07 66.09 85.49 82.30 • so BU I LDWI 0 COOlS 35.49 86.09 84.07 19.50 72.51 63.32 
so BUILDWID COOlS 52.21 39.50 ".60 39.50 52 . 21 63.32 
SO BU ILDWID COOI.5 72.51 7'9.50 84.07 86.09 64.'" 45.72 

Page: 2 
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SO BUILDNCT COOL6 13.12 13.72 13.12 13.12 13.12 13.72 
SO 80ILDHGT COOL6 13.12 13.72 13.12 13.72 13.12 13.12 
SO BUILDHGT COOL6 13.72 13.72 13.12 13.12 13.12 13.72 
:0 BUILOHGT COOl6 13.72 13.72 13.12 13.12 13.12 13.72 

':ILOHGT COOL6 13.72 13.72 13.72 13.72 13.72 13.72 
ILOHGT C00I.6 13 .72 29.26 29.26 29.26 29.26 24.38 

BUILDWIO C00I.6 85 . 49 86 .09 84.07 79.50 12.51 63.32 
SO 8UILD~ID C00I.6 52.21 39 .50 25.60 39.50 52.21 63 . 32 
SO BUILOWIO COOl6 72.51 79.50 84 .07 86.09 65.49 82 . 30 
SO BUILDWID COOL6 85.49 86.09 84 . 07 79 . 50 12.51 63 . 32 
SO BUILDWID COOl6 52.21 39.50 25.60 39.50 52.21 63.32 
SO BUILDWIO COOl6 72.51 1OS.56 94 . 46 80 . 49 64.08 65.34 

SO BUILDHGT COOl7 24.38 13 .12 13.12 13.72 13 .72 13.72 
SO BUILOHGT COOl7 13.12 13.72 13.72 13.72 13.12 13.72 
SO BUILDHeT COOl7 13.12 13.72 13.72 13.12 13.72 13.72 
SO BUILDHGT COOl7 13.72 13.72 13.72 13.72 13 .72 13.72 
SO BUILOHeT COOl7 13.72 13.72 13.72 13.72 13.12 13.72 
SO BUILDHGT C00I.7 13.72 13 .72 29.26 29. 26 29.26 24.38 
SO BUILOWID COOL7 95.43 86.09 84 . 07 79.50 72.51 63 . 32 
SO BUILOIolIO COOL7 52.21 39.50 25 . 60 39.50 52.21 63 . 32 
SO BUILOWtO C00I.7 12.51 79.50 84.07 86 . 09 65.49 82.30 
SO BUI LOWIO COOL 7 65.49 86.09 84.07 79.50 72.51 63.32 
SO BUILOWIO COOL7 52.21 39.50 25.60 39.50 52.21 63.32 
SO BUILOIiIO COOl7 72.51 79.50 94.46 80.49 64.08 85.34 

SO BU t LOHGl COOL8 24.38 13.12 13.72 13.72 13.72 13.72 
SO BU t LOHer COOL8 13.12 13 . 12 13 . 72 13.72 13.72 13.72 
SO BU tLOHGT COOl8 13.72 13.72 13.72 13.12 13.72 13.72 
SO BUILOHGT COOL8 13 .12 13 .72 13.72 13.12 13.72 13.72 
SO BU ILOHCT COOl6 13.12 13.72 13 . 72 13.72 13.72 13.12 
SO BUllOHGT COOL8 13 .72 13.72 13.72 29.26 29.26 29.26 
SO BU ILDW IO COOl8 95.43 86.09 84 .07 79.50 72.51 63.32 
SO BU IL OIolIO C00I.6 52.21 39.50 25 . 60 39.50 52.21 63.32 
SO BUILOIolIO cOoL6 12.51 79.50 84.07 86.09 65.49 82.30 
,;0 BUILOIolIO COOLS 85.49 86.09 84.07 79.50 72.51 63.32 

. BUILOIolIO COOlS 52.21 39.50 25 . 60 39.50 52.21 63.32 
BUILOIolIO COOl6 72.51 79.50 84.07 80.49 64.08 45.72 

SO BUILOKGT COOl9 Z9.Z6 24 . 38 13.72 13 . 72 13 .72 13.72 
SO BUllDHGT COOL9 13.72 13.72 13.12 13.12 13.72 13 . 72 
SO BlIllOHGT COOI.9 13.12 13.72 13.72 13.72 13 .12 13 . 72 
SO BUILOHeT COOI.9 13.12 13.72 13.72 13.12 13.12 13.72 
SO BUILOHGT COOl9 13.72 13.72 13.72 13.72 13.72 13.72 
SO BUILOHCT COOI.9 13.12 13.72 13.12 29.26 29.26 29.26 
SO IUILD\lIO COOL9 64.08 102.61 84.07 79. 50 72.51 63 . 32 
SO BUILDWIO COOL9 52.21 39.50 25.60 39.50 52.21 63.32 
SO BUILOIiIO COOL9 12.51 79.50 84.07 86.09 85.49 82.30 
SO BUllDWlO COOL9 85.49 ~.09 84 .07 79. 50 72.51 63.32 
SO BUllbVlD COOL9 52.21 39. 50 25 .60 39.50 52.21 63.32 
SO BUILWIO COOl,9 72.51 19.50 84 .07 80.49 64.08 45 . 72 

SO IUILOHGT COOll0 Z9.Z6 29.26 13.72 13.72 13.72 13.72 
SO IUILOHGT toOll0 13.72 13.72 13.72 13.12 13.72 13.72 
SO IUI LOHCT COOLl0 13.72 13.72 13 .72 13.72 13.72 13.72 
SO BUILOHGT COOlIO 13.72 13.72 13 .72 13.72 13.72 13.72 
SO BUILOHGT COOll0 13.72 13.72 13 .72 13.72 13.72 13.72 
SO BUILOHCT COOll0 13 .72 13.72 13.72 13.12 29.26 29.26 
SO BUILDWIO COOl 10 64.08 80 . 49 84.07 19.50 72.51 63.32 
SO BUILOIiID COOLIO 52 . 21 39.50 25 .60 39.50 52.21 63.32 
SO BUILDWIO COOLIO 72.5 1 79.50 84.07 86. 09 85.49 82.30 
SO BUllOlollD COOl IO 85.49 86 .09 84. 07 79.50 72.51 63 . 32 
SO BU ILOIolIO COOll0 52.21 39 . 50 25 . 60 39. 50 52.21 63.32 
SO BUllOlol lO COOlIO 72.51 79.50 84.07 86.09 64.08 45.12 •• 
SO DlISUNIT .100000E+07 (CRAKS/SEC) ("ICROGRAHS/CU8IC'~TER) 
'>0 SRCGROOP COOl COOl. ,. COOll0 
;0 SltCGitOJP ALL 

. FINISHEO 

RE STARTING 
RE GR IOPOlR POI. STA 

Page: 3 
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RE CRIDPOLR POL ORIG 
RE CAIDPOLR POt. DIST 
RE CRIDPOLR POt. DIST 
'E CRIDPOlR POl CDIII 
.E CR IDPOLR POL END 

RE DIStPOLR LD609SA 
RE DI SCPOLR LD6095A 
liE DIStPOLR LD6095A 
liE DISCPOlR LD6095A 
liE DISCPOLR L06095A 
liE DISCPOLII LD6095A 
liE D I SCPOlR lD6095A 
liE DISCPOLR LD6095A 
liE DISCPOlIi LD6095A 
liE DISCPOLR lD6095A 
liE OISCPOLR LD6095A 
RE OISCPOlR LD6095A 
RE OISCPOLIi LD6095A 
liE DISCPOLII LD609SA 
liE OISCPOLIi LD6095A 
liE OISCPOLR LD6095A 
RE OISCPOlR LD6095A 
RE DISCl>OlR LD6095A 
RE DISCPOlIi LD6095A 
RE OISCPOLR LD6095A 
RE DISCPOLR LD6095A 
RE DISCPOLR LD6095A 
IE DISCPOLR lD6095A 
RE DISCPOLR lD6095A 
RE DISCPOLR l06095A 
RE DISCPOlR LD6095A 
RE DISCPOLR LD6095A 
RE DISCPOLR l 06095A 
RE DISCPOlR L06095A 
RE DISCPOlR LD6095A 
liE DISCPOLR lD,6095A 
liE DISCPOlR LD6095A 
,E 0 I 5CPOlR LD6095A 

RE DISCPOlR lD6095A 
RE DISCPOLR lD6095A 
RE DISCPOlR LD6095A 
RE 0 I SCPOlR LD6095A 
RE DISCPOlR LD6095A 
RE D I SCPOLR L0609SA 
RE 0 I Sa>oUt L06095A 
RE DISCPOlR lD6095A 
RE OISCPOLR lD609SA 
liE DJSCPOLR lD609SA 
RE DI SCPOLR lD6095A 
liE 0 I SCPOLII lD609SA 
RE 0 I SCPOlR LD609SA 
liE OISCPOLII LD609SA 
liE DISCPQlII LD6095A 
liE 0 I SCPOLR LD6095A 
liE Ol5CPOLR L06095A 
RE DISCPOlR LD6095A 
liE 0 I SCPOLR lD6095A 
RE DISCPOLJI LD6095A 
RE DISCPOLR lD6095A 
RE DISCPOlR LD6095A 
liE OISCPOLIi LD609SA 
RE DISCPOLR L06095A 
liE DISCPOLII lo6095A 
RE OISCPOLIi L06095A 
liE DISCPOLR LD6095A 
RE DISCPOlII LD6095A 
liE DISCPOLII LD6095A 
liE 01 SCPOLII LD609SA 
RE DISCPQLII lO6095A 
liE DISCPOLII l O609SA 
'I.E 0 I SCPOLR LD6095A 
:E DISCPOLR LD6095A 

RE DISCPOLR lD6095A 
liE 0 I SCPOl.R lD6095A 
RE DISCPOlR L06095A 
RE OISCPOLR LD6095A 
RE OISCPOlR LD6095A 

0.0 0.0 
400 500 700 lDOO 1500 lOOO 2500 3000 4000 5000 
7000 10000 12000 15000 20000 25000 30000 
36 10.00 10 .00 

313 . 10 
328. 20 
280. 30 
300. 30 
218. 40 
300. 40 
183. 50 
200. 50 
300. 50 
162 . 60 
200. 60 
300. 60 
149. 70 
200. 70 
300. 70 
142. 80 
200 . 80 
300. 80 
140. 90 
200. 90 
300. 90 
142. 100 
200. 100 
300. 100 
149. 110 
ZOO . 110 
300. ',0 
152. 120 
200. 120 
300. 120 
119. 130 
200. 130 
300. 130 

99. 140 
100. 140 
200. 140 
300. 140 

88. 150 
100. 150 
200. '50 
300. 150 
81. 160 

100. 160 
ZOO. 160 
300. 160 

77. 170 
100. 170 
200. 170 
300. 170 

76. 180 
100. 180 
ZOO. 180 
300. 180 

T7. 190 
100. 190 
200. 190 
300. 190 
81. 200 

100. 200 
200. 200 
300. 200 
88. Z10 

100. 210 
200 . 210 
300 . 210 
95. 220 

100. 220 
200. 220 
300. 220 
80. 230 

100. 230 
200 . 230 
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RE 01 SCPOUt lD6095A 300. 'lO 
IE DISCPOlR LD6095A 70. '40 
IE DiSCPOlR lD6095A 100. '40 
'IE DISCPOLR lD6095A 2:00. 24. .,1 SCPOLR L06095" 300. 24. 

J SCPOUI lD6a95A 65. lS. 
D1SCPOlR l06095,1. 100. lS' 

IE DISePOlR lD6095A ZOO. lS. 
IE DISCPOlR LD6095A lOO. lS. 
IE DISCPOlR I06095A OZ. '60 
IE DISCPOlR L06C95A 100. '60 
IE OISCPOlR LD6095A '00. '60 
IE DISCPOlR lD6095A 300. '60 
IE DISCPOlR L06095A 61. '70 
IE DISCPOLR LD6095A 100. '70 
IE DISCPOlR L06095A '00 . '70 
IE 0 I SCPOLR LD6095A 300. 27. 
IE 0 I SCPOlR tD6095A OZ. ,ao 
IE DISCPOlR LD6095A 100. , .. 
IE OISCPOlR LD6Q95A ZOO. ,ao 
IE OISCPOI.R LD6095A 300 . ,ao 
IE DISCPOU lO6095A 65 . m 
"RE OI SCPOlR LD6095A 100. m 
RE DISCPOlR LD6095A '00 . m 
IE DISCPOLR lO6095A 300 . m 
IE DISCPOlR LD6095A 70. 300 
IE DISCPOlR LD6095A 100. 300 
IE OISCPOlR LD6095A ZOO . 30. 
IE DISCPOlR lD6095A 300 . 300 
IE DISCPOlR lD6095A ao . 31. 
IE DISCPOlR lD6095A 100. 31. 
RE DI SCPOlR lD6095A '00. 31. 
IE DISCPOlR LD6095A 30 • . 31. 
IE DISCPOlR lD6095A 95 . 32. 
IE DISCPOLR lD6095A 100. 32. 
IE DI SCPOlR lD6095A '00. 32. 
RE DISCPOU lD6095A 300 . 320 
lE DISCPOlR L06095A 12:2: . 330 

.. DISCPOlR lD6095A '00. 33. 
DISCPOU L06095A 300 . 33. 

E DISCPOlR lO6095A 178. 340 
IE OI SCPOlR LD6095A ZOO . 340 
IE 0 I SCPOlR LD609SA lOO. 34' IE DISCPOlR lD6095A 313 . 350 
RE DISCPOlR LD6Q95A 308 . 360 
ItE fiNISHED 
•• 
HE STARTING 
ME IHPUTFIL C:\KET\TPA87D."£T 
HE ANEHHGHT 6.100 METERS 
ME SURFOAl A 12842 1987 ''''''A ME UAIRDATA 12542 1987 RUSKIN 
ME "" NOCATS 1.54 3.09 S.14 3.Z3 10.80 
ME FINISHED 

" CU STARTING 
IlJ REeTABlE ALLAV'E FIRST 
au fiNISHED 

................................... 

... SETUP Ffnl,hes $ucc:eslfutty ... 
••••••••••••••••••••••••••••••••••• 

• •• ISCSTl 

"MOOELOPTs: 
ca" 

VERSION 99155 .u ... 1987 OSPREY E.C. Z ClS/cot8IHEO CYCLE_COOliNG TIlR 3/08/00 
••• ItATutAL GAS, PMl0. BASEO ON 60X LOAD 95 DEG.F 

RURAL FLAT DFAUlT 

••• I«XlEl SETUP OPTIONS SlfW,RV ••• -----_._ -- ----._ . 

•

... sl~le Terrain Model Is Selected 

odel Is Setup for Calcul ation of Average CONCentration Values. 

-- SCAVENGING/DEPOSITION l OGIC --
"Model Uses NO DRY DEPLETION. DDPl ETE " F 

Pegt: 5 

3/9/00 6:06PM 

.... 03/08 
... 22:00 : 
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"'Hodel Uses NO ~T DEPLETIC* . WDPLETE a F 
**NO ~T SCAVE NGIMG Data Provided: 
**NO GAS DRY DEPOSIT ION Data Provided. 

*Hodet Does NOT Use GRIDDED TERRAIN Data for Deptetion Caleutatlons 

**Model Uses RURAL Dispersion. 

"'Hodel Uses Regula tory DEfAUlT ~tlons: 
1. FlrMlt Plr.ne Rise. 
2. Staek-tlp Downwash. 
3. Buoyaney- Incb:ed Dhperslon. 
4 . Use Cal_ Process ing Routine. 
5. Not Us. Hi ssing Data Protessi ng RoutIne. 
6. Def.ul t ~Ind Prof i l e Exponents. 
7. Defautt Vertleal Pot ential Temperature Gradients. 
8. "Upper BOlrId" Values for Supersquat Buildings. 
9 . No Exponential Deeay f or RURAL Mode 

**Model Assllllts Receptor s on fLAT Terrain. 

"'Hodel A" unes No fLAGPOlE Receptor Heights. 

*·Hode l Clleulates 1 Short Ter. Ave rage(s ) of : 24-MR 
end Cl leutates POlro Averaget 

**Thh R~ Includes : 12 Souree( S) ; 2 Source Group(s): and 1'l.9 Receptor( s ) 

**The Hodel Assumes A Pollutant Type of: GE N 

**Hodel Set To Contlrue RUNning After the Setup Testing. 

**OUtput ~tions Se l ected: 
Hodel OUtputs Tabl es of PERIOD Averages by Reeeptor 
Hodel OUtputs Tables o f Highest Short Tenn Values by Receptor (RECTABlE Keyword) 

"'NOTE : The foltowlng Flags Hay Appear Followi ng CONC Va l ues : c for Cilm Kours 
m for Hissing Hours 
b for Both Callll and Hissing Kours 

• 

"'H llc. Inputs: AneIn. Hgt. ( III) • 6.70; Decay Coef. • 0.000 ; Rot . Angle . 0.0 • Elllhsion units . (GlWtS/SEC) ; EMi ssi on Rate unit faetor • 
OUtput Units a (MICROGRAMS/CUBIC-HETER) 

**Approxl .. te Storage Requirements of Model a 1.3 HB of RAM. 

**Inp.rt Rl.I'\Strelll file: PPlC2:C.187 
-OUtput Pr int file: PHC2:C.087 

*** ISCSTl - VERSION 99155 *** .... 1987 OSPREY E.C. 2 CTS/CCIIBINED CTCLE+COOLtNG T\IR 3/08/00 
.. * IIATURAL GAS, PM1D, BASED ON 60X LOotoD 95 DEG.F 

UMODELOPTI : a,,, RlJAAL fLA' DFAULT 

*** POINT SOURCE DATA .. * 

IMtBU £MISSION RATE BASE STAa: STAa: STAa: STAa 

"""CO PART. (USER IJIIITS) X Y £lEV. "EIGHT , ..... EXIT VEL. OIAMETER 
10 CATS . (HETERS) (HETERS) (METERS) (METERS) (DEG.K) (H/SEC) (HETERS) .. - . - . - - - - -

CD""A 0 0.18100£+01 0.0 0.0 0.0 41.10 366.00 13.00 '.79 
LD6095. 0 0. 18100E+Ol 0.0 36.6 0.0 41.10 366 .00 13.00 '.79 
COOl , 0 D. 12OOOE-Ol 10.7 189. 0 0.0 16. 80 300.00 ' .88 8.54 

COOL' 0 O.12OOOE-Ol 27. 1 189.0 0.0 16.80 300.00 '.88 8 . 54 
COOl' 0 O.12OOOE·Ol 43.6 189.0 0.0 16 .80 300 .00 '.88 8.54 
COOl4 0 0.12000E-Ol 60.0 189.0 0.0 16.80 300.00 '.88 8.54 
COOl' 0 O.12OOOE-Ol 76.5 189.0 0.0 16 .80 300.00 ' .88 8 .54 
COOl6 0 O.12OOOE-Ol 10 .7 203.0 0.0 16.80 300.00 '.88 8.54 
COOl' 0 O.12OOOE-01 27. 1 203.0 0. 0 16.80 300.00 .... 8.54 
COOl8 0 O. 12000E-01 43.6 203 .0 0.0 16.80 300.00 ' .88 8.54 
COOl' 0 0. 12000E-Ol 60 .0 203 .0 0.0 16 .80 300.00 ' .88 8.54 
COOlIO 0 O.12000E-Ol 76. 5 203 . 0 0.0 16 .80 300.00 ' .88 8.54 
.. * ISCSTl - VERSION 99155 .. * **. 1987 OSPREY E. C. 2 CTS/ctlM81NED CTCLE+coot.I NG t~ 3/08/00 

• ** IIATURAL GAS, ,,"'D. BASED 011 (,OX LOAD 9S OEG .F 
·*WJDELOPTs: 

Page: 6 
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NOCHPL 

BUILDING EHISS ION RATE 
EXISTS SCALAR VARY 

BY 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
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","C RURAL fLAT OfAUlT NOCMPL 

awlO ... SClJRCE 101 DEFIMIMG SOURCE GROUPS ••• 

SOJRCE IDa 

COOL COOL T COOL' COOL' COOL' COOL' COOL' COOL7 COOL. COOL' COOL 10 

ALL L06095A , L06095B , COOL T • COOL' . =, • COOL' • COOL' , C00l.6 , COOL7 COOL • • COOL' • COOL 
ISCSTl • VERSION 99155 ••• • •• 1987 OSPREY f .C. 2 CTS/tal8INED CYCLE+toOLING TWR 3/08/00 ... 03/08 

••• NATURAL GAS, PKl0, BASED ON 60% LOAD 95 DEG . F ••• 22:00 : 
··HODELOPTI: ,AGE 
","C .... L fLAT DFAl1L.T NOCHPL 

••• DIRECTION SPECIFIC BUILO ING DIMENSIONS ... 

SOURCE 10: L06095A 
IfY ON B' WAX IfY ON 0' 'AK IfY ON ON '" IfY BH ON '" IfY BH ON ... , IfY BH • 1 24.4, 32.7, 0 , 29.3 , 80.5, 0 , 29 .3, 9i. . 5, 0 , 29.1, 105.6. 0 , 29. 3, 113 .4, 0 • 29.3, 117 

7 29.3, '118.8, 0 • 29. 3, 116.0, 0 • 29.3, 109.7, 0 10 29.1 , 116.0, 0 11 29.1, 118.8, 0 1Z 29.3, 117 
13 29.3, 111.4 , 0 14 24 .4, 33 .2, 0 15 24.4, 34.0, 0 16 24.4, 33. 8, 0 17 24.4, 32 . 7, 0 I. 24.4, 30 I. 24 .4, 32.7, 0 '" 29.3, &1 . 5, 0 " 29.3, 94 .5, 0 " 29.3 , 105 .6, 0 23 29.1, 113.4, 0 " 29.3, 117 

" 29.1, 118.8, 0 ,. 29.3, 116.0, 0 Z1 29 .3, 109 .7, 0 ,. 29 .3, 116.0, 0 Z9 29 .3, 118.8, 0 30 29 .3, 117 
31 29.3, 113.4, 0 " 24.4, 33.2, 0 33 24.4; 34 .0, 0 34 24 .4, 33.8, 0 35 24 .4, 32.7, 0 36 24 .4, 30 

SOURCE 10 : LD6095B 
IfY BH ON '" Ify BH ON '" IfY ON ON 'AK IfY BH ON ... , IfY BH ON '" Ify BH B 

1 24.4 , 3.2.7, 0 , 24.4 , 33.8, 0 , 29 .3, 94 .5, 0 , 29 .3, 105.6 , 0 , 29.3, 113.4, 0 , 29.3, 117 
7 29. ], 118 .8, 0 • 29.3, 116. 0, 0 • 29.1, 109.7, 0 10 29.3, 116.0, 0 11 29.1, 118.8, 0 1Z 29 .3, 117 

13 29.] , 113.4, 0 14 29.], 105.6, 0 15 29.3, 94.5, 0 16 24 .4, 33.8 . 0 17 24.4, 32 .7, 0 " 24.4, 30 

.~ 
24.4, 32.7, 0 " 24.4, 33.8, 0 " 29.3, 94 . 5, 0 " 29.1 , 105.6. 0 23 29.3, 113.4, 0 " 29 .], 117 
29.], 118.8, 0 Z6 29.3, 116 .0, 0 Z1 29.3, 109. 7, 0 ,. 29.3 , 116. 0, 0 Z9 29.3, 1111.8 , 0 30 29.3, 117 
29.3, 11].4 , 0 " 29.3, ~05.6, 0 33 29.3, 9i..5 , 0 34 24.4, 33.8, 0 35 24.4, 32 . 7, 0 36 24.4, 30 

SOJRCE 10: COOl l 
Ify BH ON WAX IfY " ON "" IfY ON ON 'AK IfY ON ON '" IfY " ON "" IN " B 

1 13.1, 85.5, 0 , 13 . 7, 86. 1, 0 , 13.7, 84.1, 0 , 13.7, 79.5, 0 5 1] . 7, 72.5, 0 • 13.7, 63 
7 13.7, 52.2, 0 • 13.7, 39.5, 0 • 13 . 7, 25.6, 0 10 13.7, 39.5, 0 11 13.7, 52 . 2, 0 1Z 13 . 7, 63 

13 1].7, 72.5, 0 14 13.7, 79.5, 0 15 13 .7, 84. 1, 0 16 13 . 7, 86.1, 0 17 13.7, 85.5, 0 I. 13 .7, 8Z 
I. 13. 7, 85 .5, 0 20 13.1, 86.1 , 0 " 13 .7, 84 .1 , 0 " 1] . 7, 79.5, 0 " 13 .7 , 72 .5, 0 " 1].7, 63 · 

" 13.7, 52. 2, 0 Z6 13.1, 39.5 , 0 Z1 11.7, 25 .6, 0 ,. 13 .7, 39 . 5, 0 Z9 13.7, 52 .2, 0 30 13 .1, 63 
31 11.7, 12 . 5, 0 32 29. 3, 105.6, 0 33 29.3 , '94.5 , 0 34 29.3, 80.5, 0 35 29.3, 64. 1, 0 36 24.4, .5 

SOURce 10: COOl2 
IfY IN ON '" Ify 8M ON "" IN . N " "" IfV " ON "" IN " ON 'AK IN IN • 1 24.4, 95 . 4, 0 , 13.7, 86. 1,0 , 13.1, 84 . 1, 0 , 13. 7, 79.5, 0 5 13.1, 72.5, 0 . • 13.1, 63 

7 13.7, 52.2, 0 • 13.7, 39.5, 0 • 13 .7, 25 .6, 0 10 13.7, 39.5, 0 11 13.7, 52.2, 0 1Z 1].7, 63 
13 1] . 7, 72.5, 0 14 13.7, 79.5, 0 15 13.7, 84.1, 0 16 13 .7, 86.1,0 17 1].7, 85.5, 0 18 1].7, ., 
I. 13.7, 85.5, 0 10 13.7, 86. 1, 0 " 13 .1, 810.', 0 " B .7, 79.5, 0 23 11.7, 12.5,0 24 13. 7, 63 

" 1].7, 52 . 2, 0 Z6 13.1, ]9. 5, 0 Z1 13 .1, 25.6, 0 ,. 13 .7, 39.5, 0 Z9 13.7, 52.2, 0 30 13. 7, 63 
31 1].7, 12.5, 0 " 13.7, 79.5 , 0 33 29.3, 94.5, 0 34 29.3, 80.5 , 0 35 29 .3, 64. I , 0 36 24.4, .5 

••• ISC.ST3 • VERSION 99155 • •• • • • 1987 OSPREY E. C. 2 CTS/COMB INED CYCLE+COOLI NG TWR 3/08/00 • •• 0]/08 
• • • NATURAL GAS , PM10, BASED ON 60% LOM> 95 DEG. f ••• 22:00: 

"MOOELOPTI: PAGE 
C,"" ....... L fLAT DFAUI.. T NOCMPL 

••• DIRECTI ON SPEC IFIC BUILDING DIMENSIONS ••• 

• a 10: COOll 
IFV BM B\I WAX IFY BH ON "" IFY ., ON "" IFY BH ON IIA' IF' BH ON 'AK IFY " • 

1 24 .4, 95.4, 0 , 24.4 , 102 .6, 0 , 13 .7, 84. I , 0 , 13 .7, 79.5, 0 5 13.7, n .5, 0 • 13.7, 63 
7 1] .7, 52.2, 0 • 13.7, 39.5, 0 • 13.7, 25.6, 0 10 13 .7, 39.5, 0 11 13.7, 52.2, 0 1Z 13.7, 63 
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\3 13.7, 12 .5,0 14 13.7, 79.5, 0 15 13.7, 84 .1, 0 " 13.1, 86.1 ,0 17 13.1, 85.5, 0 " 13 . 1, " 19 13.1, 85.5, 0 20 13.7, 86.1, 0 21 13.1, 84.1, 0 " 13.1, 79.5, 0 23 13.1, 12.5,0 24 13.7, " " 13.7, 52.2, 0 " 13.1, 39.5, 0 '7 13.1, 25.6, 0 " 13 .1, 39.5, 0 Z9 13.1, 52.2 , 0 3D 13.1, 63 
31 13.7, 12.5, 0 " 13.1, 79.5, 0 " 29.3, ex.5, 0 " 29.3, 80.5, 0 35 29.3, 64 .1 , 0 36 29.3 , ". 

SOJRCf. 10: COOL4 
IFV BK 'V "" IF' BK 'V "'" IF' BK •• "" IF' BK •• \lA, IfV BK B. . .. IF' BK • I 29.3 , 64.', 0 , 24.4, 102 .6 , 0 3 13.1, 84.1, 0 , 13.7, 79.5, 0 , 13.7, 12 .5,0 , 13.7, " 7 13 .7, 52 .2, 0 • 13.7, 39.5 , 0 • 13 .7, 25 .6, 0 10 13.7, 39.5, 0 " 13.7, 52 .2, 0 " 13.7, " \3 13 .7, 12 .5,0 14 13.7, 19.5, 0 15 13.1, 84.1 , 0 " 13.7, 86.1,0 17 13.7, 85.5, 0 I. 13.1, " " 13.7, 85 . 5, 0 ZO 13.7, 86.1,0 21 13.7, 84.1, 0 " 13.1, 79.5, 0 23 13.1, 12.5, 0 24 13.7, 63 

" 13.7, 52 .2, 0 " 13.1, 39.5, 0 '7 13.7, 25 .6, 0 " 13.7, 39.5 , 0 ,. 13.7, 52.2, 0 30 13.7, " 31 13.7, 12 .5 , 0 " 13.7, 7'9. 5, 0 " 13.7, 84.1, 0 " 29.3, 80.5 , 0 35 29.3, 64.1, 0 36 29.3, 45 

SOORCf 10 : COOlS 
IF' BK •• ." IF' BH B. \lA, IF' BK B. \lA, IF' BH •• ." IF' BH B. ." IF' BH B 

I 29.3, 64.1, 0 , 29.3, 80.5, 0 3 24.4, 106.7, 0 , 13 .7, 79 .5, 0 , 13.7, 12.5, 0 , 13.1 , " 7 13.7, 52.2, 0 • 13.7, 39.5, 0 • 13.7, 25 ;6, 0 10 13.7, 39.5, 0 " 13.7, 52.2, 0 " 13 . 7, " 13 13.7, 12.5, 0 14 13 .7, 79.5, 0 15 13.7, 04.1, 0 ,. 13.7, 86. 1, 0 17 13.7, 65 .5, 0 I. 13 . 7, " I. 13.7, 65 .5, 0 ZO 13 .7, 86.1, 0 21 13 .7, 84. 1, 0 " 13.7, 79.5, 0 23 13.7, 12 .5, 0 24 13.7, 63 

" 13.7, 52.2, 0 " 13.7, 39.5, 0 '7 13.7, 25.6, 0 " 13. 7, 39 .5, 0 ,. 13 . 7, 52 .2, 0 30 13.7, " 31 13.7, 12.5, 0 " 13.7, 7'9.5, 0 " 13.7, 04 . " 0 " 13.7, 86.1 , 0 35 29.3, 64.1, 0 36 29.3, " 
SOJRCE 10 : COOl6 
IF' BH BII "" IF' BH B. "" IF' BH B. ." IF' BH •• "" IF' BH B. "" IF ' BH B 

I 13.7, 65 . 5, 0 , 13 .7, 86.1 , 0 3 13.7, 84 .1, 0 , 13 . 1, 79. 5, 0 , 13.7, 12 .5, 0 , 13.7, " 7 13.7, 52.2, 0 • 13.7, 39.5, 0 • 13 . 7, ~.6, 0 10 13 .7, 39.5 , 0 " 13.7, 52 .2 , 0 " 13. 7, " 13 13 . 1, 12.5 , 0 14 13.7, 79.5, 0 15 13 .7, 84.1,0 " 13 .7, 86 . I, 0 17 13 . 7, 85 . 5, 0 I. 13 .7, ., 
I. 13 . 1, 65.5, 0 ZO 13.1, 86.1, 0 21 13 .7, 84.1, 0 " 13.7, 79.5, 0 23 13 .7, 12 .5, 0 24 13.1, " " 13.1, 52.2, 0 " 13.7, 39. 5, 0 '7 13.7, 25 .6, 0 ,. 13.1, 39.5, 0 ,. 13. 7, 52 .2, 0 30 13.1, " 31 13.7, 12 .5,0 " 29.3, 105.6, 0 " 29.3, 94 . 5, 0 " 29.3, 80.5, 0 35 29.3, 64 .1, 0 " 24 . 4, ., 
u .. nCST3 • VERSION 99155 .... U. 1987 OSPREY E. C. 2 CTS/ COMBINED CYClE+coot. ING Hilt 3/ 06/00 • •• 03106. 

..... NATURAL GAS, PMl0, BASEO ON 60X l OAO 95 DEG . f ••• 22:00: 
uWJDElOPT. : PAGE 
COlIC .Wl 'LAI OfAULT 'OCMPt 

..... DIRECTION SPECIfiC BUILDING DIMENSIONS .... 

SOJRCf 10: COOll 
IfV BK •• V" IF' •• .. "" IF' BH .. ." IF' . , .. "" IF' BH .. \lA, IF' BH B 

I 24.4, 95.4, 0 , 13.7, 86. 1, 0 3 13.7, 84.1 , 0 , 13.7, 79.5, 0 5 13.1, 12.5 ,0 , 13.7, " 7 13.7, SZ.Z, 0 • 13.7, 39. 5, I) • 13.7, 25.6, 0 10 13 . 1, 39 .5, 0 " 13.1, 52.2, 0 " 13.7, 63 
\3 13.1, 12.5,0 14 13.7, 79.5, 0 15 13.7, 84. 1, 0 " 13.1, 86 . 1, 0 17 13.1, 85.5, 0 " 13.1, " I. 11. 7, 85.5. 0 zo 13 .7, 86.1, 0 " 13.1, 84. 1,0 Z2 13.1, 79.5, 0 23 13.7, 72.5, 0 " 13 . 7, " " 13.1, 52 .2, 0 " 13.7, 39.5, 0 '7 13. 7, 25.6, 0 " 13 .7, 39.5, 0 ,. 13 .7 , 5Z . 2, 0 30 13 .7, " 31 13.1, 12.5, 0 " 13.7, 79.5, 0 " 29.3, 94 .5, 0 " 29.3, 80. 5, 0 35 29.3, 64.1, 0 36 24.4, .5 

SOJRCE 10: COOL8 
IF' BH B. "'" IF' BH .. "'" IFV BH .. "'" IF' BH .. \lA, IfV BH .. "" IF ' BH B 

I 24.4, 95.4, 0 , lJ . l, M. ', 0 3 13.7, 84. I, 0 , 13 .7, 79. 5, 0 5 13 . 7, 12.5, 0 , 13 . 7, " 7 13.7, 52.Z, 0 • 13.7, 39. 5, 0 • 13.1, 25.6, 0 10 13.1, 39.5, 0 " 13.7, SZ.Z, 0 " 13 .7, " \3 13.7, 12.5 , 0 " 13.7, 19 .5, 0 15 13.1, 84.', 0 " 13.7, M.', 0 17 13.7, 65.5, 0 " 13.1, " I. 13 .1, 85.5 , 0 zo 13.7, 86.1, 0 " 13.7, 84.1 , 0 " 13.7, 79.5, 0 " 13.1, 12.5 , 0 " 13.1, 63 

" 13.1, 52.2, 0 " 13 .1, 39.5, 0 '7 13.7, 25.6, 0 ,. 13.7, 39.5, 0 ,. 13.7, 5Z.2, 0 30 13.7, " 31 13.1, 12.5, 0 " lJ.1, 79.5, 0 " 13 .7, 84 . 1, 0 34 29.3, 80.5, 0 35 29.3, 64.1,0 36 29.], 45 

SOJRCE 10: COOl9 
IfV BH B. "'" IF' BH •• ." IF' BH .. ... IF' BH B. ." IF' BH .. . .. IF' BH • I 29.3, 64. 1, 0 , 24.4, 102.6, 0 3 13.1, 84.1, 0 , 13.1, 19.5, 0 5 13 . 1, 12.5, 0 , 13.1, • 7 1].7, 5Z.2, 0 • 13. 7, 39.5, 0 • 13.7, 25.6, 0 10 1].7, 39.5, 0 " 13 . 1, 52.2, 0 " 13.1, 
\3 13.7, 12.5,0 14 1].1, 79.5, 0 15 13 . 7, 84 . 1. 0 " 13.7, 86.1, 0 17 13 . 7, 85.5, 0 ,. 13.7, 
19 13.7, as.s , 0 zo 1].1, 86.1, 0 " 13.7, 64 .1, 0 " 13.7. 79. 5, 0 Z3 13.7, 12. 5,0 24 13 . 7, " " 13.7, 52. 2, 0 " 13.7, 39.5, 0 '7 13.7, 25 .6, 0 ,. 13.7, 39.5 , 0 ,. 13.7, 5Z. 2, 0 30 13 . 1, 63 
31 13 . 7, 12.5,0 " 13.7, 79. 5, 0 " 13 . 1, 84. I, 0 " 29.3 , 60 .5, 0 35 29.], 64 . 1, 0 36 29. 3, " 

Page: • 



3/9/00 6:06PM 

>OURCE 10: 000110 

.~ 
8H .W II.\J( '" 8H .W II.\J( IFV 8H .W II.\J( IFV " .W II.\J( IfV 8H .W II.\J( IfV 8H • 29.3, 64.1,0 2 19.], 80 .5, 0 3 13.7, 84.1, 0 4 13.7, 79.5, a 5 13 .7, n.5, a • 13.7, 63 

13.7, 52.2, a • 13.7, 39 .5. 0 • 13.7, 25.6, 0 ,. 13.7, 39.5, a " 13 .7. 52.2, 0 12 13 . 7, .3 

" 1].7, n.5,O 14 13.7, 79.5, 0 15 13.7, 84.1, a ,. 13.7, 86.1, 0 17 13.7, 85.5, 0 ,. 13.7, B2 ,. 13.7, 85.5, a 20 13.7, 116.1,0 21 13.7, 84.1, a 22 13.7, 79.5, a 23 1].7, n.5,o 24 13.7, 63 25 13.7, 52.2, a 2. 1].7, 39.5, 0 27 13.7, 25.6, a 26 13.7, 39.5, a 29 13.7, 52.2, a " 13.7, 63 

" 13 .7, n.5, a 32 13.7, 79 .5, 0 " 13 .7, 84.1, 0 34 13.7, 86.1, a " 29.3, 64.1. a 36 29.3, " 
••• ISCST3 • VERSION 99155 ••• • • • 1987 OSPREY E.e. 2 CTS/COMBINEo CYCLEtOOOlING TWR 3/08/00 ••• OlIOS 

22:00: "'MOOELOPTs: 
••• NATURAL GAS, PMl0, BASED ON &OX LOAD 95 DEG.f 

COlIC RUAAL nAT DFAlIlT 

••• GRIODEO RECEPTOR NET~k SUMMARY··· 

••• NETWORk 10: POl ; NETWORk TYPE: GRIDPOlR .... 

••• ORIGIN FOR POlAR NET~K ••• 
X'ORIG • 0.00 ; Y'ORIG • 0.00 (METERS) 

••• DISTANCE RANGES OF NE~k ••• 
(litTeRS) 

400. 0, 500. 0, 700.0, 1000.0 , 1500 .0, 2000.0. 2500.0, 3000.0, 4000.0, 
7000.0, 10000.0, 12000.0, 15000.0, 20000.0 , 25000.0, 30000.0, 

••• DIRECTION RADIALS Of NETWORK ••• 
(DEGReES) 

to.O, 20.0, 30.0, 40 .0, 50.0, 60.0, 70.0, 80.0 . 90.0, 
110.0, 120.0, 130.0, 140.0, 150.0, 160.0, 170.0, 180.0 . 190.0, 

••• 210 .0, 220.0, 230.0, 240.0, 250 .0, 260.0, 270.0, 280.0, 290.0, 
310.0, 320.0, 330.0, 340.0 , ]50.0, 360.0, 

ISCST] - VERSION 99155 ••• '" 1987 OSPREY E.C. 2 CTS/COMBINEO CYClE+OOOlING TWR 3/08/00 

··MOOELOPh : 
••• NATURAL CAS, PMl0, BASED OM &OX LOAD 95 DEG.F 

COlIC RURAL 'LAT OFAULT 

••• DISCRETE POlAR RECEPTORS ... 
ORIGIN: (OIST, Olt, ZELEV, ZFLAG) 
SRCIO: (KETERS,OEG,METERS,METERS) 

L06095A : ( 313.0, 10.0, 0.0, 0.0); L06095A : ( 328.0, 20.0, 
L06095A ( 280.0, 30.0, 0.0, 0.0); ...... A ( 300 .0, _ 30.0, 
L06095A ( 218.0, .40.0, 0.0, 0.0); ...... A ( 300.0, 40.0, 
lO6095A ( 183.0, 50.0, 0.0, 0 .0); ...... A ( ZOO .O, 50.0, 
lO6095A ( 300.0, 50.0, 0.0, 0.0) ; """'A ( 162 .0, 60.0, 
LO""A ( 200.0, 60.0, 0.0, 0.0); ...... A ( 300. 0, 60 .0, 
L0609SA ( 149.0, 70.0, 0.0, 0.0); ...... A ( ZOO.D, 70.0, 
lD6095A ( 300.0, 70.0, 0.0, 0.0); ...... A ( 142. 0, eo.O, 
LD6095A : ( 200.0, eo.O, 0.0, 0.0); lO6095A ( 300.0, 80.0, 
L06095A ; ( 140.0, 90 .0, 0.0, 0.0); L06095A ( ZOO.O, 90.0, 
lO6095A ( 300.0, 90.0, 0.0, 0.0); L06095A ( 142 .0, 100.0, 
Lo609SA : ( 200.0, 100 . 0, 0.0, 0 .0); """'A ( 300.0, 100.0, 
L06095A ( 149.0, 110.0, 0.0, 0.0); L06095A ( 200.0, 110.0, 
LD609SA : ( 300. 0, 110.0, 0.0, 0.0); lO6095A ( 152.0, 120.0, 
L06095A ( 200.0, 120.0, 0.0, 0.0); L06095A ( 300.0, 120 .0, 
L06095A ( 119.0, 130.0, 0.0, 0.0); L0609SA ( 200.0, 130.0, 
LD6095A ( 300.0, 130.0, 0.0, 0.0); lO6095A ( 99.0, 140.0, 
LD6095A ( 100.0, 140.0, 0.0, 0.0); L06095A ( ZOO .O, 140.0, 
lO609SA ( 300.0, 140.0, 0.0, 0.0); LD609SA ( sa.o, 150.0, 
lO6095A ( 100.0, 150.0, 0.0, 0.0); L06095A ( ZOO.O, 150.0, 
L06095A ( 300.0, 150.0, 0.0, 0.0); lO6095A ( 81.0, 160 .0, 
lO6095A ( 100.0, 160.0, 0.0, 0 .0); lO6095A ( 200.0, 160.0, 

• LD6095A : ( 300.0, 160.0, 0.0, 0.0); LD6095A ( 77.0, 170 .0, 
LD609SA : ( 100.0, 170.0, 0.0, 0.0); LD6095A : ( 200 .0, 170 .0, 
L06095A : ( 300.0, 170.0, 0. 0, 0.0); lO6095A ( 76 .0, 180.0, 
lO6095A ( 100 .0, 180.0, 0.0, 0.0): lO6095A ( 200.0, 180 .0, 
lO6095A ( 300 .0, 180.0, 0.0, 0.0); lO6095A ( 77.0, 190.0, 
LD6095A ( 100 .0, 190.0, 0.0, 0.0): lO6095A ( 200 .0, 190 .0, 

POlle: 9 

••• 
PAGE 

NOCHPL 

5000.0, 

100.0, 
200 .0, 
300.0, 

••• 03/08 
••• 22 :00: 

PAGE 
""""L 

0.0, 0.0); 
0.0, 0 .0); 
0.0, 0.0); 
0.0, 0.0); 
0.0, 0.0); 
0 . 0, 0 .0); 
0.0, 0.0); 
0.0, 0.0); 
0.0, 0.0); 
0 . 0, 0 .0): 
0.0, 0.0); 
0.0, 0.0); 
0.0, 0.0): 
0.0, 0 .0): 
0.0, 0.0); 
0.0, 0 .0); 
0.0, 0.0); 
0.0, 0.0); 
0.0, 0.0); 
0.0, 0.0); 
0.0, 0.0): 
0.0, 0 .0); 
0.0, 0.0); 
0.0, 0.0); 
0.0, 0 .0); 
0.0, 0.0); 
0.0, 0.0); 
0.0, 0.0); 
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LD609SA , ( 300.0, 190.0, 0.0, 0.0); lO6095A ( 81.0, 200.0, U>6095A ( 100.0, 200.0, 0.0, 0.0): L0609SA ( 200.0, 200.0, lO6095A : ( 300 .0, ZOO .O, 0 .0, 0.0); U>6095A ( 88.0, 210.0, U>6095A , ( 100.0, 210 .0, 0.0, 0.0): lO6095A ( 200.0, 210 .0 , L06095A : ( 300.0, 210 .0, 0.0, 0.0); U>6095A ( 95.0, 220 .0, tD6095A ( 100.0, 220.0, 0.0, 0.0); lO6095A ( 200 .0, 220.0, L06095A : ( 300 .0, 220.0, 0.0, 0.0): tD6095A ( 80.0, 230 .0, L06095A : ( 100.0, 230.0, 0. 0, 0.0); lO6095A ( 200.0, 230.0, L06095A : ( 300.0, 230.0, 0.0, 0.0); L06095A ( 70.0, 240 .0, t06095A I ( 100.0, 240.0, 0.0, 0.0); ",6095A ( ZOO.O, 240.0, L06095A : ( 300.0, 240.0, 0.0, 0.0) ; L06095A : ( 65.0, 250.0, tD6095A : ( 100.0, 250.0 , 0.0, 0.0); L06095A : ( 200.0, 2'50.0, L06095A : ( 300.0, 250. 0, 0.0, 0.0); L06095A : ( 62.0, 260.0, L06095A ( 100.0, 260.0, 0 .0, 0.0); L06Q9SA ( 200 .0, 260.0, t06095A : ( 300.0, 260.0, 0.0, 0.0); t06095A : ( 61.0, 270.0, l06095A : ( 100.0, 270.0, 0.0, 0 .0); t06095A : ( 200.0, 270.0, lO6095A : ( 300.0, 270.0, 0.0, 0 .0); t06Q9SA : ( 62.0, 280.0 , ••• ISCST3 - VERSION 99155 ••• .- 1987 OSPREY E.C. 2 CTS/CC»IBINEO CYCtE+COOlING tlJlt 3/03/00 

"MOOELOPt . : 
... NATURAL GAS, PMl0, BASED ON 60X tOM 95 OEG.F 

CONC OJRAL FLAT OFAUlT 

... OISC1I.ETE POLAR RECEPTORS ... 
OIlIGIN: (OIST, OIR, 2ELEV, 2fLAG) 
SRCIO: (HETERS,OEG,HETERS,METERS) 

L06095A : ( 100.0, 280 .0, 0.0, 0 .0); L06095A , ( 200.0, 28(1 .0, LD6095A : ( 300 .0, 28(1 .0, 0.0 , 0.0); L06095A : ( 65.0, 290 .0, LD6095A : ( 100.0, 290.0, 0.0, 0.0): L06095A : ( ZOO.O, 190 .0, lO6095A ( 300 .0, 190.0, 0.0, 0.0); L06095A : ( 70.0, 300.0, LD6095A : ( 100 .0, lOD .O, 0.0, 0.0); l06095A : ( 200.0, 300.0, Ul6Q9SA : ( 300.0, 300.0, 0.0, 0.0): L06095A : ( 80.0, 310.0, LD6095A : ( 100.0, 310.0, 0.0, 0 .0); L06095A ( ZOO.O, 310.0, LD6D95A : ( 300.0, 310.0, 0.0, 0.0): L06095A : ( 95.0, 320.0. L06095A : ( 100.0, 320.0, 0.0, 0.0); LQ6095A : ( 200.0 , 320.0, L06095A : ( 300.0, 320.0, 0.0, 0.0); LD6095A : ( 122 .0, 330 .0, LD6095A : ( 200 .0, 330 .0, 0.0, 0.0) ; LD6095A : ( 300.0, 330.0, L06095A : ( 178.0, 340.0, 0.0, 0.0); l06095A : ( 200.0, 340.0, UI6095A : ( 300 .0, 340 .0 , 0.0, 0.0): L06Q9SA : ( 313.0, 350.0, Ul6095A: ( 308.0, 360.0, 0 .0, 0 .0); ••• ISCST3 - VERSION 99155 ... ••• 1987 OSPREY E.C. 2 CtS/COMBINEO CYClE+COOLING TWR 3/08/00 

-MOOELOPTI: 
CONC 

... ISCST] -

... NATURAL GAS, PMla, BASEO ON 601C LOAD 95 OEG. F 

.URAL FLAT OFAUlT 

• SOJRCE-RECEPTOil a»48INATIONS FOR WICN CALClILATIOIIS MAY NOT BE PERFORMED • 
LESS THAN 1.0 METER OIl 3·ZL8 IN DISTANCE, OR WITHIN OPEN PIT SClJRCE 

SClJIICE - - RECEPTOR LOCATION - - DISTANCE 
10 Xl (METERS) Yl (tETERS) (MEtERS) - - - - -

lO6095, -27.7 -76.1 81.00 
lO6095A -61 . ] -51.4 80.00 
lO6095A -60.6 -35. 0 70.00 
L06095A -61.1 -22.2 65.00 
L06095A -61.1 -10.8 62.00 
L06095A -61.0 0 .• 61.00 
lO6095A -61.1 10 •• 62.00 
lO6095A -61.1 22.' 65.00 
L06095A -60.6 35.0 70.00 
L06095A '61 .3 51.4 80.00 
L060958 -61.1 -22.2 84.81 
L060958 -61.1 -10 .8 n.28 
L0609S. -61.0 0 .• 71.14 
U>6095. -61.1 10.8 66.]0 
U>6095. -61.1 22.2 62.75 
LD6095a -60.6 35.0 60.64 
lO6095. -86.6 50.0 87.63 
tD6095B -61 .3 51.J, 63.05 
u>6095. ·76.6 64 .3 81.45 
LD6095B -61. 1 n.' 70.98 
U>6095' -64.] 76.6 15.71 VERS ION 99155 ... ••• 1987 OSPREY E. C. 2 CTS/CC»IBINED CYCLE+COOLING TWI! 3/08/00 

... NATURAL GAS, Plt10, BASED ON 60" Le».o 95 DEG.f 

P.IIge: 10 

0.0, 
0.0, 
0.0, 
0.0 , 
0.0, 
0.0 , 
0.0, 
0.0, 
0.0, 
0.0, 
0.0, 
0.0, 
0.0, 
0.0, 
0.0, 
0.0, 
0.0, 

••• 
••• 

0 .0, 
0.0, 
0.0, 
0.0, 
0.0, 
0.0, 
0 .0, 
0.0, 
0.0, 
0 .0, 
0.0, 
0.0, 
0.0, 

••• 
••• 

••• 
••• 

3/9/00 6:06PM 

0.0): 
0.0); 
0.0); 
0.0); 
0.0); 
0.0); 
0.0); 
0.0); 
0.0): 
0.0); 
0.0); 
0.0): 
0 .0); 
0.0); 
0 .0); 
0.0); 
0 .0); 

Olto • 
22:00 : 
PAGE 

NOCHPL 

0.0); 
0.0); 
0.0); 
0 .0); 
0 .0); 
0.0); 
0 .0); 
0.0); 
0.0); 
0.0); 
0 .0); 
0.0); 
0.0); 

03/08 
22:00: 
PAGE 

"""'L 

0]/08 
22:00: 
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• 

• 
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"MOOELOPh: 

"'"C 

• 1 1 1 1 
111111 
111111 
',1'11 
"',11 
111111 

1 , 
, , 1 , , , , , , , , , 

111111111 
,1111,'" 

RURAL FLAT DFAULT 

1 , , , , , , , 

• .. METEOROlOGICAL DAYS SELECTED FOR PI!OC£SSINC ••• 
(1.YES; O:NO) 

1 1 1 1 1 1 , , I 1 1 1 , , , 1 1 1 , 1 
I 1 1 1 1 , , , , , , , 1 1 1 , , 1 1 1 1 1 1 
1 1 1 1 1 , , , 1 , 1 1 1 1 1 1 1 , , , I 1 1 1 1 , 1 1 1 1 , , , , , , , 1 tIl 1 , , , 1 1 1 1 1 
1111111 , , , , , 1 1 I 1 I , , , , I 1 I 1 

" ,fl ', , , , , , , 1 , I 1 I 1 1 1 1 1 1 1 I I I 
1111111 , , , , , , 1 1 1 1 1 , 1 1 1 1 1 1 1 1 1 
" 1 111 

1 , , , , , , , , , , , , , 1 , , , , , , 

3/9/00 6:06PM 

PAGe 
HOOIPL 

1 1 1 1 
1 1 I , 
1 1 1 , 
tIl 1 
1 1 1 1 
1 1 1 I 
1 1 1 1 

NOTE: METEOIIOlOGICAL DATA ACTUALLY PROCESSED " ILL ALSO DEPEtro ON VllAT IS INCLOOEO IN TilE DATA FILE. 

• 
••• 

STABILITY 
CATEGORY , 

• 
C 
D , 
F 

STABILITY 
CATEGORY , 

• 
C 
D , 
F 

••• UPPER BOUND OF fiRST THROOCH FIFTH VINO SPEED CATEGORIES ••• 
(METERS/SEC) 

, 
.70000E-Ol 
.70000E·01 
.100ooE+00 
• 15OOOE+00 
.350ooe+00 
. 55000E+00 

, 
.OOOOOE+OO 
.00000£+00 
.00000E+00 
.00000E+00 
.2ooooE·01 
.35OOOE-Ol 

1.54, 3.09, 5. 14, 8.2.3, 10 .80, 

••• VIND PROFILE EXPONENTS ••• 

"INO SPEED CATEGORY , 
.7ooooE·01 
.70000E-Ol 
. I OOOOE+oo 
.15000£+00 
.350ooE+00 
.55OOOE+00 

3 
.70oooE· OI 
.70000E·Ol 
. l ooo0E+00 
• 1500oe+00 
.35000£+00 
.55000£+00 

4 
.7OOOOE·Ol 
.7OOOOE·Ol 
.10000E+00 
.15OOOE+00 
.35OO0E+00 
.55OO0E+00 

• •• VERTICAL POTENTIAL TEMPERATURE GRADIENTS ... 
(DEGREES KELVIN PER NETER) 

\l IND SPEED CATEGORY , 3 , 
.00000E+00 . OOOOOE+OO .DDDOOE'" 
.00000E+00 .oooooe+OO .OODOOE'" 
.00000E+00 .00000£+00 . 00000£+00 

.DDDOOE'" . oooooe+OO .oooooe+OO 
.2OOOOE-Ol .20000E·01 .2OOOOE·01 
.35000E-Ol .35000E·01 .35000E·Ol 

5 
.70000E· OI 
.700ooE-Ol 
.1ooooE+00 
• 15oooe+00 
.35OO0e+00 
.55000E+00 

5 
.00000E+00 
.OOOOOE+OO 
. OOOOOE+OO 
.00000E+OO 
.20000E·Ol 
.~5000E-D l 

ISCST3 - VERSiCle 99155 • .•• ... 1987 OSPREY E.C. 2 eTS/COMBINED CYCLE+COOL.ING TW. 3/08/00 
••• MATVIIAL GAS, PMl0, BASED 011 60% LOAD 95 OEG.F 

"HIXIElOPTs: 

"'"C ItlIItAL FLAT DFAULT 

... THE FIRST 24 IiCl.IRS OF METEOROlOGICAL DATA ... 

FILE: C: \HET\TPA87D.MET 
FORHAT: (412,2F9 .4, F6. I , 12,2F7.', f9.4, flO . I, f8.4,14, 17.2) 
SlIlUACE STATION NO.: 12842 UPPER AIR STATION NO.: 

NAME: TAMPA IW'IE: 
YEAR: 1987 YEAR: 

flO'll SPEED TEMP STAB MI XING HEIGHT (M) USTAR M·O LENGTH 
YR MM OY HR VECTOR (M/S) (IC) CLASS RURAL URBAN (M/S) (M) 

lZ842 
RUSKIN 

1987 

Z·O IPCOOE PRATE 
(M) ("""MR) 

6 
.7ooooE-Ol 
.7oo00E-Ol 
.10000£+00 
.15OOOE+00 
.35OO0e+00 
,55000E+00 

6 
.00000E+00 
.OOOOOE+OO 
.oooooe+oo 
.00000£+00 
.20000E-Ol 
.35000E-Ol 

••• 
••• 

HOOIPL 

Ol/D' 
2Z:oo: ... 
PACE 

- . -. - -- - - - ~ -- . . 
87 01 01 01 341.0 6 . 17 Z93.7 , 598.7 598.7 D.DODO 0.0 D.DODD D D. DD ti D1 D1 DZ 

358.0 4 .12 Z93.' 5 651.8 1306.0 D.DODO 0.0 D.DODO 0 D.DD 
01 01 03 34.D 6.17 293.2 , 704.8 71>4.' D.DODD D.D D.DODD 0 D.DD 
01 01 04 n.D 6.69 291 . 5 , 757.8 757.8 D.DODO D.D D.DODD D D.DD 
01 01 05 83.D 7.20 m .• , 810.8 810.8 D.DODO D.D D.DODD D D.DD 

87 01 01 06 102.0 7 . 20 m.4 4 863.' 863.' D.DODO D.D D.DODD D D.DD 
87 01 01 07 1OS.0 6.69 289.3 , 916.9 916.9 D.DODD 0.0 D.ODDD D D.OO 
87 01 01 08 113. 0 7.n 288.7 , ..... 969.9 0.0000 D.D D.DODD 0 D.OO 

Pelle: 11 
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87 01 01 09 107. 0 6.17 2M.2 , 1022.9 1022.9 0._ 0.0 0.0000 0 0.00 
87 01 01 10 121.0 6.17 288.2 , 1075.9 1075.9 0.0000 0.0 0.0000 0 0.00 
87010111 114 . 0 6.69 287.6 , 1128 . 9 1128.9 0.0000 0.0 0._ 0 0.00 
7010112 116.0 6.17 287.0 4 1182 . 0 1182.0 0.0000 0.0 0.0000 0 0.00 

J7 01 01 13 133.0 7.20 287.6 4 1235. 0 12.35 . 0 0.0000 0.0 0.0000 0 0.00 
87 01 01 14 119.0 7.n 287.6 4 12ee.0 1288.0 0.0000 0.0 0. 0000 0 0.00 
87010115 132 . 0 7.20 283 .2 4 12ee.0 1288.0 0._ 0.0 0._ 0 0.00 
87010116 134.0 7.n 289.3 4 12ee.0 1288.0 0. _ 0.0 0.0000 0 0.00 
87010117 141.0 7.20 288 . 2 4 1288.0 1288.0 0.0000 0.0 0.0000 0 0.00 
87010118 137.0 5.14 287.6 5 1286.4 12.38.1 0.0000 0.0 0.0000 0 0 . 00 
87010119 144.0 3.60 286.5 5 1281.2 1078.6 0.0000 0.0 0.0000 0 0.00 
87 01 01 20 117.0 2.06 285.4 • 1276.0 919.0 0.0000 0.0 D._ 0 0.00 
87 01 01 21 110.0 1.54 284.8 7 1270.9 759.5 0._ 0.0 0.0000 0 0.00 
87 01 01 22 112.0 0.00 283.7 7 1265.7 600 .0 0.0000 0.0 0.0000 0 0.00 
87 01 01 23 120.0 2 .57 283.7 • 1260.5 440.5 0.0000 0.0 0 . 0000 0 0.00 
87 01 01 24 130 . 0 1.54 282.6 7 1255 . 4 281.0 0.0000 0.0 0 . 0000 0 0.00 

..... NOTES: STABILITY CLASS l EA, 2EB, 3: C, 4EO, 5=E AND 6- f • 
fLOW VECTOR IS DIRECTION TOWARD ~ICH WINO IS BLOWING • 

... ISCST3 • VERSION 99155 ...... ..... 1987 OSPREY E.C. 2 CTS/CCl48]NeD CYClE+COOlING TWA 3/08/00 
...... NATURAL GAS, PM10, BASED ON 60X LOAD 95 OEC .r 

uMOOeLCf'Ts : 

CON' "' .... l Fl"" OfAULT 

..... THE SUMMARY Of MAXIMUK PER IOD ( 8760 HRS) RESUlTS ..... 

... CONC OF GfN IN (MICROGRAMS/CUBIC·METER) 

OR..., ID AVERAGE ctlIIC ._-_ ..... 

COO< 1ST HIGHEST VALUE IS 
lNO HIGHEST VALUE IS 
3RO HIGHEST VALUE IS 
4TH HIGHEST VALUE IS 
5TH HIGHEST VALUE IS 
6TH HIGHEST VALUE IS 
ml HIGHEST VALUE IS 
8TH HIGHEST VAlUE IS 
9TH HIGHEST VALUE IS 

10TH HIGHEST VALUE IS 

All 1ST HIGHEST VALUE IS 
2ND HIGHEST VAlUE IS 
3RO HIGHEST VAlUE IS 
4TH HIGHEST VALUE IS 
5TH HIGHEST VALUE IS 
6TH NIGHEST VAlUE IS 
7TH IIIGIlEST VAlUE IS 
8TH HIGIIEST VALUE IS 
9TH HIGIIEST VAlUE IS 

10TII HIGHEST VALUE IS 

..... RECEPTOR TYP£S: Cit .. GIUOCAAT 
GP a GRIOPOlA: 
DC a OISCCART 
DP _ DISCPOLR 
BD a BOOMDARY 

0 . 08600 AT 
0.on14 AT 
0 . 05428 AT 
0.05D6 AT ( 
0.04Z54 AT ( 
0.04134 AT ( 
0.04129 AT ( 
0.03858 AT ( 
0.03618 AT ( 
0.03378 AT ( 

0 .10377 AT ( 
0.096J1 AT ( 
0.07792 AT ( 
0.07396 AT ( 
0.07250 AT ( 
0 . 07044 AT ( 
0 .0692.3 AT ( 
O.069OZ AT ( 
0 . 06892 AT ( 
0.06882 AT ( 

RECEPTOR (XR, YR, ZELEV, ZfLAG) 

54.35, 308 . 24, 0.00, 
0 . 00, 308 .00, 0 . 00, 
0.00, 400.00, 0.00 , 

69.46, 393 .92, 0.00, 
-54.35, 306.24, 0.00, 

0.00, 500.00, 0.00, 
112.18, 308.22, 0.00, 
-69.46, 393.92, 0.00, 
86.82, 492.40, 0.00, 

-86.82, 492.40, 0.00, 

54.35, 308.24, 0.00, 
0.00, 108.00, 0.00, 

2000.00, 0.00, 0.00, 
1500.00, 0.00, 0.00, 
2500.00, 0.00, 0 . 00, 

'ZS98 . 08, '1500 . 00, 0.00, 
-3464.10, '2000.00, 0.00, 
'2819.08, · 1026.06, 0 . 00, 
-2165.06, · '250.00, 0.00, 
1969.62, 347.30, 0.00, 

OF TYPE 

0.00) DP 
0.00) DP 
0.00) GP 
0.00) GP 
0.00) DP 
0.00) GP 
0 . 00) DP 
0 . 00) GP 
0 . 00) GP 
0 .00) GP 

0.00) DP 
0.00) OP 
0.00) GP 
0.00) GP 
0 .00) GP 
0.00) GP 
0.00) GP 
0.00) GP 
0.(0) GP 
0.00) GP 

••• ISCST3 • VERSION 99155 ..... • .... 1987 OSPREY E.C. 2 CTS/COMBI~EO CYCLE.cootIIlG TWA 3/08/00 
.... NATURAL GAS , PMl0, 'ASED ON 60X LOAD 95 DEG.F 

"'MOOELOPlI: 

CON' RURAL fLAT OFAULT 

..... THE SUMMARY OF HIGHEST 24-HR RESULTS .... 

... COMC OF GEM IN (MICROGRAMS/CU8IC'METER) 

3/9/00 6:06PM 

• 

••• 03/08 
••• 22:00: 

•• 
NET\A)RI( 
GR ID·ID 

NA 
NA 

POl 
POL 

NA 
POl 

NA 
POl 
POl 

""-

'" NA 
POl 

""-
POl 
POl 
POl 
POl 
POl 
POl 

•• 

PACE 
NOCHPl 

• 

..... 03/08 
...... 22:00: 

PAGE 
NOCMPl 

CIIWP 10 AVERAGE CONC 
DATE 

(YYJOIXIHH) RECEPTOR (XR, YR, ZELEV, ZfLAC) 
NETUOR • 

OF TYPE GRID'I 

Page: 12 
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COOl 

ALl 

•• 
MIGM 1ST HIGH VALUE IS 

MI GH 1ST HIGH VALUE IS 

RECEPTOR TYPES: GC • GRIOCAAT 
GP • GRIOPOlR 
DC • DISC CART 
OP • OISCPOlR 
SO • 8OJNOARf 

2.31081c ON 87011924 : AT ( 

2.84694c ON 87011924: AT 

54.35 , 

54.35, 

308 .24 , 

308 . 24, 

0.00, 

0.00, 

..... ISCSTl VERSION 99155 ...... .. .... 1987 OSPRET LC. 2 CTS/ COKB IH EO CTCLE1"COOLJHG TWR 3/08/00 
.... NATURAL GAS, PHIO, BASED ON 6DX LOAD 95 OEG.f 

U MOOElOPTs : 
"'"C RURAL fLAT 

..... "essille Sl..I!I!Iary : ISCST3 Mode l Execution u" 

••• •••••• Summary of Totl l Mess'lIe •• ~ ... ---, 
A Totll of 
A Total of 
A Total of 

A Total of 

........ 

D Flta l Error MessllieCs) 
o ~Irnlng Mell'lIe(l ) 

531 Informational Heslllle(s) 

531 C.lm Houri Identi f ied 

FATAL ERROR "ESSAGfS ............ 
... . NONE ••• 

• •• ".... WAR NING MESSAGES •••••••• 
.... NONE .... 

..................................... 
••• ISCST3 Fini shes Success fully··· ....................................... 

• 

DfAllLT 

PSlle: 13 

3/9/00 6:06PM 

0.00) DP 

0.00) OP 

••• 
••• 

HOO4Pl 

NA 

NA 

03/0S 
22 :00: 
PAGE 



c:\DOIRProlects\c.lpine\euburnd. l e~llng\cl.ss2\PMDBC2.SUM 

Isa13 OUTPUT FILE NltI8Et 1 :PKlBC2t . Cle1 
ISC$T300TPUl FILE "'-"BEl 2 ;PKlBC2t.088 
'SCST3 OUTPUT fiLE IM4BER 3 :PKlBC2C.089 
SCST3 OUTPUT FILE MUHBER 4 :PMDBC2C.09O 

I SCST3 OUTPUT FILE NLtIBER 5 :PI4>BC2C.091 

ISCB083 RELEASE 98056 

Fi rst title for lest output file Is: 1987 OSPREY E.C. 2 CTS/COMSINEO CYCLE + COOLING T\IA 3/8/00 
Second title for list output file Is: IlAT1JII.AL GAS, PHl0, BASED OH 100% LOAD 95 DEG. F- /V DUCT FIRING 

AVERAG ING TIME 

SOJRCf GROJP 10: COOl. 

""'" '98, 

" .. 
' 989 , ... ,,., 

KI GK 21o'Hour 
1987 

" .. 198' , ... ,,., 
sruRCE GRWP 10 : ALL ,-, 

198' 

'''' "" , ... ,,., 
KIGK 21o-Kour 

1981 

" .. 1989 , ... ,,., 

CONe 
(ug/aJ) 

0.08600 
D.1508Z 
D.20nlo 
0.13461 
0.09750 

2.31081 
2.99178 
3.391066 
2.916110 
2.291S5 

0.091710 
0.16606 
0.22653 
0 .152n 
0. 12286 

2.53003 
3.73816 
3.85074 
3 .75299 
3.29366 

OIR (de9 ) 
or X ( . ) 

10. 
10 . 
10 . 
10. 
10. 

10. 
10. 
10. 
10. 
10. 

10. 
10. 
10 . 
10. 
10. 

10. 
10. 
10. 
10. 
10. 

AL ' receptor cOIIpJtatfons repor t ed with r espect 
'''0 0.00 0.00 
DISCRETE 0.00 0.00 

DIST (.) PER I OO ENDING 
or T (. ) (YTMMDOMM) 

313 . 871231210 
313. 88123124 
313 . 891231210 
313 . 901231210 
313. 91 1231210 

313. 810119210 
313. 88112n4 
313 • ...... 24 
313. 900210210 
313 . 91030824 

313 . 81123124 
3 13. 88123124 
313 . 891231 24 
313 . 901231210 
313. 911231 24 

313 . 87011924 
313. 88,,2n4 
313 . 89060924 
31 3 . 90021024 
313 . 91030824 

to I user- speci f ied origin 

Page: 1 
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co STARliNG 
CO TITLEONE 1967 OSPREY E.C. 2 CTS/OOHBINEO CYCLE + COOLING T~ 3/6/00 
-.0 TlTLEllIO NATURAL GAS , PM10, BASED ON 100x LOAD 95 DEB.F· f'J DUCT FiRING 

•

*DELOPT DFAUL T CONC RURAL NOCMPL 
~VERTlIn: PERIOO 24 
POLLUTIO GEM ' 

CO DCAYCOEF .000000 
CO RUNORNOT RUN 
CO FINISHED 

SO STARTING 

•• Source Location Cards: 
.. SRCJD SRCTYP XS YS 
•• MODELING ORIGIN NRSG NO.1 STACK LOCAT ION 
•• LOCATION IS USED FOR POLAR DISCRETE RECEPTORS. 
•• HRSG STACK NUMBER CODE 
••........................ 
•• A - HRSG NO.1 
•• B - HRSG NO.2 
•• Source location Cards: 
•• SRCIO SRCTYP XS YS ZS 
•• UTM (m) (m) (m) 
•• 
SO LOCATION Bspo95A POINT '.00 ••• ••• SO LOCATION BSP095B POI NY 0.00 '6.6 ••• •• 
SO LOCATION COOl' POINT .10.70 169.0 ••• SO LOCATION COOl' POINT 27.10 189.0 ••• SO LOCATION COOL' POINT 4l .6O 169.0 ••• SO LOCATION COOl' POINT 60.00 169.0 ••• SO LOCATION COOl' POINT 76.50 189.0 ••• SO LOCATION COOl' POINT 10.70 203.0 ••• SO LOCATION COOL7 POINT 27.10 203 .0 ••• SO LOCATION COOlS POINT 43.60 203.0 ••• SO LOCATION COOl' POINT 60.00 20l.0 ••• ;0 LOCATION COOlIO POINT 76.50 203.0 ••• 

~souree Parameter Cards : 
POINT: SRCID OS HS TS 

•• (g/s) (m) (K) 

•• 
SO SRCPAAAM SSP095A 2.830 41.1 366.' 
SO SRCPAAAM BSl>il95B 2.830 41.1 366.' •• 
SO SRCPARAM COOL' 0.012 16. 8 300.0 
SO SRCPARAM COOl' 0.012 16.8 lOO.O 
SO SRCPARAM COOl3 0.012 16.8 loo.O 
SO Sli:CPAIWI COOL' 0.012 16.8 300.' 
SO SRCPAIWI coot' 0.012 16.8 300.' 
SO SRCPARAM COOl' 0.012 16.8 300.0 
SO SlCPARAH COOl7 0.012 16.8 300.0 
SO SRCPARAM COOLS 0.012 16.6 lOO.O 
SO SRCPARAM COOl' 0.012 16.8 300.0 
SO SRCPAIWI COOlIO 0.012 16.8 300.0 
•• 
•• 
so 8UILOHGT BSP032A'BSP095A 24.38 29.26 29.26 
SO BUILOHGT SSPOl2A-BSP095A 29.26 29.l6 29.26 
SO BUILOHGT SSP032A-SSP095A 29.26 24.38 24.38 
SO BUILDHGT SSP032A'SSP095A l4.38 29.26 29.26 
SO BUILDHGT BSP032A·BSP095A 29.26 29.26 29.26 
SO SUILDHGT SSPOl2A' SSP095A 29.26 24.l8 24.38 
SO BUJLOVID BSPOl2A'BSP095A 32.66 80.49 94.46 
SO BUILOVID BSP032A'BSP095A 111'.75 116.00 109.73 
SO BUllOVlO SSPOl2A'BSP09SA 113.44 33.15 34.0l 
SO BUILOWID BSPOl2A'S5P09SA 32.66 80.49 94 .46 
SO BUILDVID SSPOl2A'SSP09SA 118.75 116.00 109.73 
SO BUILOVID BSP032A-SSP095A 113.44 33.15 34.02 
•• II BUILDHGl BsP032S'SSP09SB 24.38 24.l8 29.26 

BUILOHGT SSPD32S'SSP09S8 29.l6 29.26 19.26 
BUILDHGT SSP032S'SSP09SS 29.26 29.26 29.26 

SO BUILOHGT BSP012B'SSP09SS 24.38 24.l8 29.26 
SO SUI LOHGT SSPOllS-SSP095s 29.26 29.26 29.26 
SO BUILOHGT SSPOl2S'SSP095s 29.26 29.26 29.26 

zs 

VS OS 
<rn/s ) (m) 

18.3 '.79 
18.3 '.79 .... 8.54 .... 6.54 .... 8.54 .... 8.54 .... 8.54 .... 8.54 ' 
9 : 88 8.54 .... 8.54 .... 8.54 .... 8 .54 

29.26 29'.26 29.26 
29.26 29.26 29.26 
l4.36 24.38 24.38 
29.26 29.26 29.26 
29.26 29.26 29.26 
24.38 24.38 24.38 

105 . 56 113.44 117.89 
116.00 118.75 117.69 
33.65 l2.66 lO.48 

105.56 11l.44 117.89 
116.00 118.75 117.89 
33.85 32.66 30.48 

29.26 29.26 29.26 
29. 26 29.26 29.l6 
24.38 24.36 24.38 
29.26 29.26 29.26 
29.26 19.26 29.l6 
24.38 24.38 24.38 

Page: 1 
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SO BUILD"ID SSPDl2S-SSPD95S 32.66 l3.85 94.46 105.56 113.44 117.89 
SO BUILO"ID BSPD32B·IISPD958 118.75 116 . 00 109.13 116.00 118.75 117.89 
SO BUILD"ID SSPDl2S-SSPD95S 113 .44 105.56 94.46 n.85 l2 .66 30.48 
'4 BUILDWID BSP032S-IISPD95S 32 . 66 33.85 94_46 105.56 113.44 117.89 
~ BUILDWID SSPD32S-8SPD958 118.75 116.00 109.13 116.00 118 .75 117.89 • SO BUILOWID IISPD32B'8SPD958 113.44 105.56 94.46 33 .85 32.66 30.48 •• 
SO aulLDHGT COOlI 13.72 13.72 13 . 72 13.72 13.72 13.72 
SO BUILDHGT COOl1 13.72 13.72 13 .72 13.72 13.72 13.72 
SO BUILDHGT C00l1 13.72 13.72 13 . 72 13.72 13.72 13.72 
SO BUI LOIIGT COOl1 13.72 1l.72 13 .72 13.72 13.72 13.72 
SO BUILOHGT COOl1 13 . 72 13 .72 13.72 13.72 13.72 13.72 
SO BUILDHGT COOL1 1l.n 29.26 29.26 29.26 29.26 24 . 38 
SO BUILD"ID COOL1 85.49 86.09 84.07 79.50 72.51 63.32 
SO BUILOwlO COOL' 52.21 39.50 25.60 39.50 52.21 6l.32 
SO BU ILOWIO COOl1 72.51 79.50 84.07 86.09 85.49 ".30 SO BU ILOWIO COOl' 85.49 86.09 84 .07 79.50 72.51 63.32 
SO BUILDWIO COOl' 52.21 39.50 25.60 39.50 52.21 63.32 
SO 8UILD"10 COOl1 72.51 105.56 94.46 80.49 64." 85.34 

SO 8UILDHGT COOl2 24.l8 13.72 13.72 13 . 72 13.72 13.72 
$0 IIUILOHGT COOl2 13.72 13.72 13.72 13.72 13.n 1l.7Z 
SO BUtLDHGT COOl2 13.72 13.72 13.72 13.72 13.72 13.n 
SO BUtLOHG' COOl2 13.72 13 . 72 13.72 13.72 13.72 13.72 
SO BUILOIIGT COOL2 13.72 13.72 13.72 13.72 13.72 13.72 
SO BUILDHGT COOL2 13.12 13 . 72 29.26 29.26 29.26 24.33 
SO BUILDWtO C00l2 95.43 86.09 84 . 07 79.50 72.51 63 . 32 
SO IlUILOWID COOl2 52.21 39.50 25.60 39.50 52.21 63.32 
SO BUILD"ID COOl.2 72.51 79.50 84.07 86.09 85.49 82.30 
SO BUILOWIO COOl2 85.49 86.09 84 . 07 79.50 72.51 63 . 32 
SO BUILo"ID C00l.2 52.21 39.50 25 .60 39.50 52.21 63.32 
SO BUILoWIO COOl2 72.51 79.50 94.46 80.49 64.08 85.34 

SO 8UlloHGT C00l3 24.38 24.38 13.72 13.72 13.72 13.72 
SO BUILDIIGT COOl3 13 . 72 13.72 13.72 13.72 13.72 13.72 
;0 BUILDHGT emu 13.72 13.72 13.72 13.72 13.72 13.72 • SO SUILDHGT COOll 13.72 13.72 13 . 72 13.72 13.72 13.72 

SO BUILoHGT C00l3 13.n 13.72 1l.72 13.72 Il.72 13.72 
SO BUILOHGT COOl3 13.72 13.72 ' 29 .26 29.26 29.26 29.26 so BUILoWIO COOl3 95.4l 102.61 84 .07 79 . 50 72.51 63 . 32 
so BUILDWIO COOl3 52.21 39.50 25.60 39.50 52.21 63.32 so BUILDWlo COOI..3 12.51 79.50 84.07 86.09 85.49 82.30 
SO BUILDWID COOl3 85 . 49 86.09 84.07 79 . 50 72 . 51 63 . 32 
SO BUILDWID COOl3 52.21 39.50 25.60 39.50 52. 21 63.32 
SO BUILOWID COOl] 12.51 79.50 94.46 80.49 64.08 45.72 

SO BUIlOHGT COOl4 29.26 24.38 13.72 13. 72 13.72 13.72 
so BUILDHGT COOL4 13.72 13 .72 13.12 13.n 13.72 13.12 
so BUILDHGT COOl4 13.72 13.72 13.12 13.72 13 .12 13 .12 
so BUILDIIGT COOl4 13.72 13.72 13.72 13.12 13.72 13.72 
SO IUILOHGT COOl4 13.72 13.72 13.72 13.72 13.72 13.12 
so WILOHGT COOl4 13.72 13.72 13.72 29." 29." 29.26 
so BUILDWIO COOl4 64.08 102 .61 84 . 07 79.50 12.51 6.3.32 
so IUILOWIO COOl4 52.21 39.50 25.60 39.50 52.21 6.3.32 
so BUfLOWID eoou 12.51 79.50 84.07 86.09 8S.49 ".30 so BUILDWID COOl4 85.49 86.09 810.07 79.50 12.51 63.32 
so BUILOWIO COOl4 52.21 39.50 25.60 39.50 52.21 63 . 32 so BUILDWID COOl4 12.51 79.50 84.07 80.49 64.0& 45.72 

so BUILOHGT COOlS 29.26 29.26 24.38 13.12 13.72 13.12 
SO WllDHGT COOl5 13.12 13.72 13.72 13.12 1l.72 13.72 
SO WILDHGT COOlS 13.72 13.12 13.72 13.72 13.12 13.12 
so BUILDHGT COOLS 1l.72 13 . 12 1l.72 13.72 13.12 13.72 
SO lUI LOHGT COOLS 13.72 13 . 72 1l.72 13.12 13.72 13.12 
so BUILDHGT COOlS 13.72 13 .72 13.72 13.72 29 . 26 29.26 so BUILOWID COOlS 64." 80.49 106.68 79. 50 12. 51 63.32 so BUllOWID COOlS 52.21 39.50 Z5.60 39.50 52.21 63.32 
;0 BUILDWIO COOlS 72.51 79.50 84.07 86.09 as.49 82.30 • so BlJILDIIIO COOl5 as.49 86.09 84.07 79.50 72.51 63 . 32 
so BUILOWIO COOlS 52.21 30. '>0 25.60 39.50 52.21 63.32 so BUflDWID COOlS 12.51 79.50 84.07 86.09 64.08 45.12 

Pege: 2 
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SO BU ILDHGT COOl.6 13.n 13.n 13.12 13.12 13 . n n.n 
SO BUILDNGt COOl6 n.n 13 .12 13.72 n.n !3.n n.n 
SO BUILDNGT COOl.6 13.n 13 .72 !3.n n . 12 13.12 n .n 4E""" COOl6 

13.12 13.12 13.12 13.72 13 . n 13.12 
I LOIIGT coot.6 13.n 13.12 13.12 n .n 13.12 13.12 

BUILDKGT COOl6 n .n 29.26 29 . 26 29.26 29.26 24.3& 
BUILOWID CCOl6 85 .49 86.09 84.01 19 .50 n .S l 63.32 

SO BUllDWIO coot.6 S2.21 39. 50 2S.6O 39 . S0 S2 . 21 63.32 
SO BUllDWIO COOt.6 n . Sl 19.50 84.01 86 .09 85.49 82.30 
SO BUllDWIO coot.6 85.49 86.09 84.01 7'9.50 n . 51 63.32 
SO BUl l DWID coot.6 S2 . 21 39.50 ".60 39 . S0 52.21 63 . 32 
SO BUllDWlO coot.6 12.51 105.56 94.46 80.49 64 . 08 85.34 

• SO BUllOHGT CCOl1 24.3& 13.12 13.12 13 .12 13.12 13.12 
SO BUllOHGT C00I.1 n.n 13.12 n .12 13.72 n.72 13.12 
SO BUllOHGT coot.1 13.72 13.12 13 .72 13.72 13.12 13.72 
SO BUILOHGT COOl1 13 . 72 13 . 72 13.72 13 . 72 13.72 13 . 72 
SO BUI LOHGT COOl1 13 . 72 13.12 13.72 13.72 13.72 13 . 72 
SO BUllOHGT COOl1 13 .72 13.12 29.26 29.26 29.26 24.38 
SO BUILOWID C00l1 95.43 86. 09 84.01 . 79.50 72 . 51 63.32 
SO BUILOWID COOl 7 S2.21 39 . S0 2S.6O 39.S0 52.21 63.32 
SO BUllDWID COOl1 72.S1 79.50 84.07 86. 09 8S.49 112 . 30 
SO BU ILOWIO COOl1 85 . 49 86.09 84 . 07 19.50 72 . S1 63 . 32 
SO BUI LDW ID COOl7 52. 21 39.50 25.60 39.50 52. 21 63.32 
SO BUILOWIO COOl7 72.51 19.50 94.46 80. 49 64.08 8S . 34 

SO BUILDIIGT COOL8 24.38 13.72 13.12 13 .72 13 .12 13.12 
SO BUllDHGT COOL8 13.72 13.72 13.72 13.72 13 . 12 13 .72 
SO BUILDNGT COOl8 13 .12 13.72 13 .72 13.72 13.72 13 . 72 
SO BUILDIIGT COOL8 13.72 13. 72 13 . 72 13.12 13.72 13.12 
SO 80ILDNGT COOl8 13.72 13 .72 13 . 72 13.72 13.72 13.72 
SO 80IlDNGT COOL8 13.72 13.72 13.12 29.26 29.26 29. 26 
SO 8OIlOVIO COOL8 95.43 86.09 84.07 19. 50 12.51 63 . 32 
SO 8OIlOWID COOLS 52.21 39.50 25.60 39.50 52.21 63.32 
SO 801 LOWIO COOl8 72.51 19.50 84.01 66. 09 85.49 S2.30 

. 8OILDWIO COOlS 85.49 86.09 84.01 19.50 12.51 63 .32 
BUllOIIID COOL8 52 .21 39.50 25.60 39. 50 52.21 63.32 
BUllDVlO COOl8 72.51 19.50 84.01 80. 49 64.08 45.72 

SO BUILDIIGT COOL9 29.26 24 .38 13 .12 13 .72 13.12 13 .72 
SO BU IlOHGT COOL 9 13.12 13.72 13.12 13.12 13 .72 n.72 
SO 8OIlOHGT COOl9 13.12 13 .72 13 .12 13.12 13.72 13.72 
SO BUltDNGT COOI.9 13.n 13.72 13.72 13.12 13.12 13 .72 
SO BUILONGT COOt.9 13.72 13.n 13.72 13.72 n .n 13.12 
SO BUILDHGT COOl.9 13.72 13 . 72 13 .12 29.26 29. 26 29.26 
SO BUILOWID COOl9 64.08 102.61 84 .01 19.50 n.51 63.32 
SO BUILOVIO COOL9 52.21 39. 50 25.60 39. 50 52 .21 63.32 
SO BUILOWID COOL9 n .51 19.50 84 .01 86.09 85.49 82 . 30 
SO BUllDVlD COCIl9 85.49 86.09 84.01 19.50 72 . 51 63.32 
SO BUILDWID COOL9 52.21 39.50 25 .60 39.50 52.21 63.32 
SO BUILOWIO COOl9 72.51 19. 50 84.01 80.49 64.08 45.72 

SO BUILOHGT COOll0 29.26 29.26 13 .72 13 .12 13.72 13.72 
SO BUILOHGT COOlIO 13.72 13.12 13.12 13 .72 13.n 13 .72 
SO BUllOHGT COOlIO 13 .72 n.n 13.12 13.12 13.n n.n 
SO BUllDHGT COOlIO n.72 13 .12 13.72 13.12 13 .72 n.n 
SO BUILOHGT COOll0 13 .n 13 . 72 13.12 13 . 72 13 .72 n.n 
SO BUllOHGT COOlIO 13.72 13.12 13 .12 13.72 29.26 29.26 
SO BUllOVIO COOLl0 64 . 08 80 . 49 84 . 01 19.50 72.51 63.32 
SO BUILOVIO C00I..10 52.21 39.50 25 . 60 39.50 52 . 21 63.32 
SO BUllDWIO COOI.l0 72.5 1 19. 50 84 .01 86.09 85.49 S2. 30 
SO 8OIlot.110 COOI.l0 85.49 86.09 84.01 19.50 12.51 63.32 
SO BUILDVIO COOll0 52.21 39.50 25 . 60 39.50 52 . 21 63.32 
SO BUllOVIO COOLIO 72.51 19.50 •• 84 .01 86.09 64.08 45.72 

SO EM1 SUNIT .100000E+01 (GRAMS/SEC) (MICROGRAMS/CUBIC' METER) 
SO SRCGROUP COOl COOl. ,. COOll 0 

• SRCGR~ All 

FINISHED 

RE STARTING 
RE GRI OPOtR POL STA 
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RE GRIDPOU POl ORIG 
RE GRIOPOlR POL OIST 
RE GRIOPOlR POL OIST 
E GRIDPOU POL COIR 

.IE GRIDPOlR POL END 
RE DISCPOLR BSP095A 
RE 0 I SCPOLR BSP095A 
RE DISCPOLR BSP095A 
RE DISCPOlR BSP095A 
RE OISCPOlR BSPD95A 
RE D1SCPClR BSPD95A 
RE DISCPOlR BSPD95A 
RE DISCPOlR BSPD95A 
RE DISCPOlR BSPD95A 
RE OISCPOlR BSP095A 
RE DISCPOLR BSP095A 
RE 0 I SCPOLR BSPD95A 
RE DISCPOLR BSPD95A 
RE DISCPOlR BSP095A 
RE DISCPOlR BSPD95A 
RE DISCPOLR BSPD95A 
RE DISCPOlR BSPD95A 
RE DISCPOlR BSPD95A 
RE DISCPOlR BSPD95A 
ItE DISCPOlIt BSPD95A 
ItE OISCPOLIt 8SPC95A 
RE DISCPOLIt 8SPD95A 
ItE DISCPOLR BSPD9SA 
ItE DISCPOLIt BSPD9SA 
RE DISCPOlIt BSPD95A 
RE DISCPOlR BSPD95A 
RE DISCPOLIt BSP095A 
RE DISCPOLR BSPD95A 
RE DISCPOLR BSPD95A 
RE D1SCPOLIt BSPD9SA 
RE DISCPOlR BSP095A 
~E DISCPOlR BSPD95A 
.E 0 I SCPOU BSP095A 
~E D1SCPOLR BSP095A 
RE 0 I SCPOLR BSP095A 
~E OlSCPOLR BSP095A 
RE DISCPOlII: BSP09SA 
ItE DISCPOlR BSP095A 
II:E DISCPOlR BSP095A 
RE DISCPOLR BSPD9SA 
RE DISCPOLIt BSPD95A 
RE DISCPOLR BSPD95A 
RE-DISCPOLR BSP095A 
RE OISCPOLR 8SP095A 
RE DISCPOlR 8SP09SA 
RE DISCPOt.R 8SP095A 
RE DiSCPOt.R 8SP095A 
RE DlSCPOlR BSPD95A 
RE DJSCPOlR BSPD95A 
RE DISCPOlR BSP095A 
RE DISCPOlR BSP095A 
RE DJSCPOLR BSP095A 
RE DISCPOt.R BSPD95A 
RE DISCPOLR BSPD95A 
RE DISCPOlR BSPD95A 
RE DISCPOLR BSPD95A 
RE DISCPOlR BSPD95A 
RE DISCPOlR BSPD9SA 
RE DISCPOLR BSPD95A 
RE DISCPOLR BSPD95A 
RE DISCPOlR BSPD95A 
RE DISCPOLR BSP095A 
RE DISCPOLR BSP095A 
RE DISCPOLR BSP095A 
RE OISCPOLR BSPD95A 
1E DISCPOLR BSPD95A 
(E DISCPOLR BSPD95A 

RE DISCPOLR BSP095A 
RE DISCPOLR BSPD95A 
RE DISCPOlR BSP09SA 
RE DISCPOlR BSP095A 
RE DISCPOlR BSPD95A 

0.0 0.0 
400 500 700 1000 1500 2000 2500 3000 4000 5000 
7000 10000 12000 15000 20000 25DOO 30000 
36 10.00 10.00 

313. 10 
328. 20 
280. 30 
300. 30 
218. 40 
300. 40 
183. 50 
200. 50 
300. 50 
162. 60 
200. 60 
300. 60 
149. 70 
200. 70 
300. 70 
142. 80 
200. 80 
300 . 80 
140. 90 
200. 90 
300. 90 
142. 100 
200. 100 
300. 100 
149. 110 
200. 110 
300. 110 
152. 120 
200. 121) 
300. 120 
119. 130 
ZOO. 130 
300. 130 
99. 140 

100. 140 
200. 140 
300. 140 
88. 150 

100. 150 
200. 150 
300. 150 
81. 160 

100. 160 
200 . 160 
300. 160 
n. 170 

100. 170 
200. 170 
300. 170 
76. 180 

100. 180 
ZOO. 180 
300. 180 
n. 190 

100. 190 
200. 190 
300. 190 
81. 200 

100. 200 
200. 200 
300. 200 
88. 210 

100. 210 
ZOO. 210 
300. 210 
95. 220 

100. 220 
200. 220 
300. 220 
80. 230 

100. 230 
ZOO. 230 
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RE DISCPOLR BSPD95A lOO. 23' 
RE 01 SCPOlR BSPD95A 70. 2" 
RE OISCPOlR BSPD95A 100. 2" 
\E DISCPOLI BSPD95A 200. 2" 

"ISCPOlI BSPD95A '00. 2" 
I SCPOlR BSP095A 65. 250 

OISCPOlI BSPD95A 100. 250 
RE OISCPOlR BSP095A 200. 250 
RE OISCPOlR BSP095A "'. 250 
IE DISCPOlR BSPD95A 62. 260 
IE D I SCPOLR BSPD95A 100. 260 
RE DISCPOlR BSPD95A 200. 260 
RE OISCPOLR BSP095A '00. 260 
RE DISCPOLR BSPD95A 61. 270 
RE DISCPOLR BSP095A 100. 270 
RE 01 SCPOlR BSP095A 200. 270 
RE DISCPOlR 8SF'095A '00. 270 
IE OISCPOlR BSP095A 62. 25' 
IE DISCPOlR BSP095A 100. 25' 
RE OISCPOlR BSP095A 200. 280 
RE OISCPOLR 8SP095A "'. 280 
RE OISCPOLR BSP095A 65. 29' 
RE OISCPOLR BSP095A 100. 290 
RE OISCPOlR 8SP095A 200. 290 
RE DISCPOlR BSP095A '00. 290 
RE DISCPOlR BSP095A 70. '00 
RE OISCPOlR BSP095A 100. '" RE DISCPOLR 8SP095A 200. '00 
RE DISCPOlR 8SP095A '00. 'DO 
RE DISCPOlR 8SP095A 80. '" RE OISCPOLR BSP095A 100. 31' 
RE 0 I SCPOlI 8SP095A 200. 31' 
RE DISCPOLR BSP095A 30'. 31' 
IE OISCPOl.R 8SP095A 95. 32' 
IE DISCPOLR 8SP095A 100. 32' 
RE OISCPQLR 8SP095A 200. 32' 
RE DISCPOtR 8SPQ95A '00. 32' 

.. 01 SCPO" OS""A 122. 33' 
OISCPOlR 8SP095A 200. '" DISCPOLR 8SPQ95A '00. '" E OISCPOLR 8SP095A 178. '" IE OISCPOlR BSP095A 200. '" RE DISCPOLR BSP095A '00 . '" RE OISCPOLR ISP095A lll. 35' 

RE OISCPOlR ISP095A 308. 360 
RE FINISIIEO 
H 

HE STARTING 
HE INPVTFIL C:\ltET\TPA81t1 .MET 
ME AIIEMHGHT 6.100 METERS 
ME SUltFDATA 12842 1987 TAMPA 
ME UAIRDATA 12842 1987 RUSKIN 
ME "IIC)CATS 1.54 '.09 5.14 0.23 10.80 
ME fiNISHED 
H 

CU STARTING 
CU RECTABlE AlLAVE fiRST 
CU flNISHEO 

••••••••••••••••••••••••••••••••••• 
••• SETUP Fini shes Successfully ••• 
.............................. * •••• 

••• IstSTl • VERSI'" 99155 ... • •• 1987 OSPREY E.C. 2 ClS/ta48INED CYCLE + COOliNG T\IR l/8/ 00 _. Oll 08 
••• MAl1JRAl GAS, PMl0, IASEO at l00x lOM> 95 DEG . F· '" DUCT fiR ING 

··HOOElCf'Ts: 
CONe RURAL FLAT OFAUlT 

••• 17:43: 
PAGE 

'''''''' 
••• HOOEl SETUP Cf'TlONS SlJlMAIY ••• . . . . . . . . . . . . . . - . -

~SIDple Terr~ln Model Is Selected 

~l Is Set~ For Calculation of Averelle cotICentretlon Velues • 

•• SCAVENGING/OEPOSITION LOGIC --
··Model Uses NO DRY DEPLETION. OOPLETE. f 
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--Model Uses NO \.lET DEPLETION. \'()PLETE. f 
**NO WET SCAVENGING Data Provided • 
• *NO GAS DRY DEPOSITION Oltl Provided. 
uModeI Doe, NOT Use GRIDDED TERRAIN Dau for Depletion CIlculations 

··Model U,e. RURAL Dlsper. lon. 

··Model Uses Resulatory DEFAULT Options : 
1. FII'IIII Plune RlIe. 
Z. Steck-tip Downwa,h. 
1. 8uayency·lncb:ed Dispersion. 
4. Use CII .. Processing Routine. 
5. Not Use Mi ssing Data Processing Routine. 
6. DefllUlt \/Ird Prof He bponents. 
7. Default Vertical Potentlll Temperature Gradients. 
8. ''lIpper Boo.nd" Values for ~rsquat Buildi ngs. 
9. No Exponmtlel Decay for RURAL Mode 

"'Model Anune. Reeeptors on fLAT Terrain. 

··Model As sumes No FLAGPOLE Receptor Heights. 

·*Model Calcutates 1 Short Ten. AverageC.) of: Z4-HR 
and Calcul.tes PERIOD Averages 

"'Th l. R~ Inc ludes: lZ Source(s); Z Source Cr~s ); and 729 Receptor( . ) 

··The Model ASSUReS A Pollutant Type of : GEM 

**Hodel Set To Conti rue RUNning After the Setup Testing. 

··OUtput Options Selected: 
Hodel Output. Table. of PERIOD Averages by Receptor 
Model Outputs r l bles of Highest Short Tera Value, by Receptor (RECTABlE Keyword) 

"NOTE: The foltowlng Fl flgs MflY Appear Following CONC Vflloos: c for Cfllm Hours 
m f or Mi lSi ng Hour. 
b for Both Cal. and Mi .s ing Hour, 

UMisc . II"fIUU: AneII. Hgt . (II) .. 6.70 ; Decey Coef ... 0.000 ; Rot. Angle. 0.0 
E.Is,lon units c (GRAMS/SEC) ; Emission Rate Unit Factor '" 
Output units ,,(MICROGRAMS/CUBIC'METER) 

··Approxl.ate Stor age Requirement' of Model . 1.3 MB of 1Wt. 

**I!"fIUt R~tre ... Ffle: PIIlBCZC.181 
··OUtput Pr int File: f>tIlBCZC.087 

*** ISCST3 - VERSION 99155 ••• • .. 1987 OSPREY E.C. 2 CTS/COMBINED CYCLE + COOliNG T\IIt 3/8/00 
.... NATURAL GAS, PM10, BASED ON 100% LOAD 95 DEC.F· 1\1 DUCT FIRING 

-MOOELOPTt : 
w<C RURAL FLAT DFAULT 

••• POINT SOURCE DATA .-

1/9/00 6:08PM 

• 

• 0.10000e.07 

.... 03/08 
••• 17:41: 

PAGE 
IIOCIOPl 

SOJRCE 
ID 

tflIIBCR EMISSION RATE 
PART. (USER UNITS) 
CATS. 

x Y 
UIETERS} (KETERS) 

BASE 
ELEV. 

("ETERS) 

STACX 
HEIGHT 

("ETERS) 

STACiC STACK STACK 
TEMP . EXIT VEL. DIAMETER 
(DEG.K) (M/SEC) (METERS) 

BUilDING EMISSION RATE 
EXISTS SCALAR VARY 

BY 

BSP095A • 0.283OOE+Ol ••• ••• ••• 41. 10 366.00 18 .10 5.79 YES 
BSPD95B • 0.28300E+Ol ••• , ... ••• 41.10 366.00 18.30 5. 79 YES 
COOlI • 0 . 120aoe·01 10.7 189.0 ••• 16.80 300.00 9.88 8. 54 YES 

COOl' • 0.12000E-Ol 27.1 189.0 ••• 16.80 300.00 9.88 8.54 YES 

COOl' • O. 12OOOE-Ol 41.6 189.0 ••• 16.80 300.00 9.88 8.54 YES 
COOl' • 0.12OOOE·01 60.' 189 .0 ••• 16.80 300.00 9.88 8.54 YES 
COOlS • 0.12OOOE·01 76 .5 189.0 ••• 16.80 300.00 9." ' .54 YES 
axx.6 • 0.12000E·Ol 10.7 203 .0 ••• 16.80 300.00 9." 8.54 YES 
axx.7 • 0.12OOOE-01 27. 1 ,.3.0 ••• 16.80 300.00 9.88 8.54 YES 
COOl8 • 0.12000£'01 41.6 203.0 ••• 16.80 100.00 9.88 8.54 YES • COOl9 • 0.12oooE·01 60.' 201 .0 ••• 16.80 100. 00 9.88 8.54 YES 
axx.1O • 0.12000E · 01 76.5 203 .0 ••• 16.80 100.00 9.88 '.54 YES 
••• ISCSt] - VERSION 99155 ••• ••• 1987 OSP$lEY E.C. 2 CTS/roH8INED CYC LE + COOliNG TWIt 1/8/00 ••• 01/08 

••• NATUtAL GAS, PMl0, lASED ON 1COX LOAD 95 DEC . F- rw OUCT FIRING ••• 17:43: 
"'MOOELOPTs: PACE 
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IX"" RURAL fLAT OFoWLT NOCIIPl 

.001> 10 

.... SOURCE IDs DEFINING SOURCE GROUPS *** 

SOURCE IDs 

COOl COOll COOt> COOl3 COOl4 COOl' COO" COOl7 COOl8 COOl. COOlIO 

ALL BSP095A , BSPD95B , COOll • COOl' • c001.3 • COOl4 , COOLS , CooL6 • COOl7 • COOl8 • COOl. • COOl ••• ISCST3 VERSION 99155 .. * *** 1987 OSPREY E.C. 2 CTS/COMBINED CYCLE + COOLING TWR 3/8/00 ... 03/08 
*** NATURAL GAS, PH10, BASED ON lPOX LOAD 95 DEG.F· f\l DUCT FIRING ••• 17:43: 

**MOOElDPTs: PAGE 
IXlNC 'URAL FLAT DFAULT NQCMPL 

*** DIRECTION SPECIFIC BUILDING DIMENSIONS *** 

SCUICE lD; BSF'D95A 
IF' BK " '" IF' BK BV VA' IF' BH BV VAC IF' BK BV VAC '" BK BV 'AC IFV BK , 

I 24.4, 32.7, 0 , 29.3, 80.5, 0 3 29.3, 94.5, 0 4 29.3, 105.6, 0 , 29.3, 113.4, 0 , 29.3, 117 
7 29.3, 118.8, 0 8 29.3, 116.0, 0 • 29.3, 109.7, 0 10 29.3, 116.0, 0 11 29.3, 118.8, 0 1Z 29.3, 117 

13 29.3, 113.4, 0 14 24.4, 33.2, 0 " 24.4, 34.0, 0 " 24.4, 33.8, 0 17 24.4, 32.7, 0 1. 24.4, 30 
I. 24.4, 32.7, 0 20 29.3, BO.s, 0 Z1 29.3, 94.5, 0 ZZ 29.3, 105.6, 0 Z3 29.3, 113.4, 0 Z4 29.3, 117 
Z5 29.3, 118.8, 0 " 29.3, 116.0, 0 '7 29.3, 109.7, 0 Z6 29.3, 116.0, 0 Z9 29.3, 118.8, 0 30 29.3, 117 
31 29.3, 113.4, 0 3Z 24.4, 33.2, 0 33 24.4, 34.0, 0 34 24.4, 33.8, 0 35 24.4, 32 . 7, 0 " 24.4, 30 

SOORCE 10 : 8SP095B 
IF' BK BV VA< IF' BK BV 'AC IF' BK BV .AC IF' BK BV 'AC IF' BK BV .AC IF' BK , 

I 24.4, 32.7, 0 , 24.4, 33.8, 0 3 29.3, 94.5, 0 4 29.3, 105.6, 0 , 29.3, 113.4, 0 , 29.3, 117 
7 29.3, 118.8, 0 • 29.3, "6.0, 0 • 29.3, 109.7, 0 10 29.3, 116.0, 0 11 29.3, 118.8, 0 1Z 29.3, 117 

13 29.3, 113.4, 0 14 29.3, 105.6, 0 " 29.3, 94.5, 0 " 24.4, 33.8, 0 17 24.4, 32.7, 0 16 24.4, 30 

.~ 24.4, 32.7, 0 20 24.4, 33.8, 0 Z1 29.3, 94.5, 0 ZZ 29.3, 105.6, 0 23 29.3, "3.4, 0 Z4 29.3, 117 
29.3, 118.8, 0 " 29.3, 116.0, 0 2T 29.3, 109.7, 0 Z6 29.3, 116.0, 0 ,. 29.3, 118.8, 0 30 29.3, 117 

31 29.3, 113.4, 0 3Z 29.3, 105 . 6, 0 33 29.3, 94.5, 0 34 24 .4, 33 .8, 0 35 24.4, 32.7, 0 " 24.4, 30 

SOURCE 10: COOLI 
IF' BK BV VA' IFV BK B\I 'AC IF' BK BV 'AC IF' BK BV .AC IF' BH BV 'AC IF' BH , 

1 13.7, 85.5, 0 , 13.7, 86. I, 0 3 13.7, 84.1, 0 4 13.7, 79.5, 0 , 13.7, 72.5, 0 • 13.7, 63 
7 13.7, 52.2, 0 • 13.7, 39.5, 0 • 13.7, 25.6, 0 10 13.7, 39.5, 0 . 11 13.7, 52.2, 0 1Z 13.7, 63 

13 13.7, 12.5,0 14 13.7, 79.5, 0 " 13.7, 84.1, 0 " 13.7, 86.1, 0 17 13.7, 85.5, 0 16 13.7, 6Z 
I. 13.7, 85.5, 0 20 13.7, 86.1,0 Z1 13.7, 84.1, 0 ZZ 13.7, 79.5, 0 23 13.7, 12.5,0 Z4 13.7, 63 
Z5 13.7, 52.2, 0 Z6 13.7, 39.5, 0 2T 13.7, 25.6, 0 Z6 13.7, 39.5, 0 Z9 13.7, 52.2, 0 30 13.7, 63 
31 13.7, 12.5, 0 3Z 29 .• 3, 105.6, 0 33 29.3, 94.5, 0 34 29.3, BO.5, 0 35 29.3, 64.1, 0 " 24.4, " 

SOURCE 10: COOl2 

'" BH BV "" IFV BK BV VA< IFV BH BV "" IF' BH BV 'AC IF' BK BV VA< IF' BK , 
1 24.4, 95.4, 0 , 13.7, 86.1, 0 3 13.7, 84. I, 0 • 13.7, 79.5, 0 , 13.7, 12.5,0 , 13.7, 63 
7 13.7, 52.2, 0 • 13.7, 39.5, 0 • 13.7, 25.6, 0 10 13.7, 39.5, 0 11 13.7, 52.2, 0 1Z 13.7, 63 

13 13.7, 12.5,0 14 13.7, 79.5, 0 " 13.7, 84.1, 0 " 13.7, 86.1, 0 17 13.7, as.5, 0 16 13.7, 6Z 
I. 13.7, 85.5, 0 20 13.7, 86.1, 0 Z1 13.7, 84.1, 0 " 13.7, 79.5, 0 Z3 13.7, 12.5, 0 Z4 13 . 7, 63 
Z5 13.7, 52.2, 0 " 13.7, 39.5, 0 2T 13.7, 25.6, 0 Z6 13.7, 39.5-, 0 Z9 13.7, 52.2, 0 30 13. 7, 63 
31 13.7, 12.5,0 3Z 13.7, 79.5, 0 33 29.3, 94.5, 0 34 29.3, SO.5, 0 35 29.3, 64.1, 0 " 24.4, " 
••• ISCST3 - VERSION 99155 *** * .. * 1987 OSPREY E.C. 2 CTS/COMBINED CYCLE + COOLING ,TWR 3/8/00 • •• 03/08 

*** NATURAL GAS, PM10, BA$fO OM 1POX LOAD 95 OEG.F- f\l DUCT FIRING ••• 17:43 : 
**MOOELOPTs: PAGE 
IXlNC 'URAL FLAT OFAULT 'OCIIPL 

** .. DIRECTION SPEC IFIC BUILDING DIMENSIONS .. ** 

~CE 10: COOl3 
IF' BK BV VA< IF' BK BV VA< IF' BK BV VA< IF' BK BV '" IF' BK BV VA< IF' BK , 

I 24.4, 95.4. 0 , 24.4, 102 .6, 0 3 13.7, 84.1, 0 4 13.7, 79.5, 0 5 13.7, 12.5, 0 , 13.7, 63 
7 13.7, 52.2, 0 • 13.7, 39.5, 0 • 13.7, 25.6, 0 10 13.7, 39. 5, 0 11 13.7, 52.2, 0 12 13.7, 63 
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1l 13.7, n.5 , 0 ,. 13.7, 79. 5, 0 15 13 .7, 804.1, 0 1. 13.7, M.l, 0 17 13.7, 85.5 , 0 " 13.7, " " 13.7, 85.5, 0 20 13.7, M . l, 0 21 13.7, 84.1, 0 " 13.7, 79.5, 0 23 13.7, n.5, 0 24 13.7, 6J " 13.7, 52 . 2, 0 ,. 13.7, 39.5, 0 Z7 13.7, 25 .6, 0 ,. 13.7, 39.5, 0 " 13.7, 52.2, 0 30 13.7, ., 
" 13.7, n.5, 0 " 13.7, 79 .5, 0 " 29.3, 94. 5, 0 " 29.3, 80 . 5, 0 " 29.3, 64 . 1, 0 ,. 29.3, ". SOORCE 10: COOl.4 
If' " BY YA.< If' " BY "'" If' " BY YA' I" " BY YA.< If' " BY "'" If' " B I 29.3, 64.1, 0 , 24.4, 102 .6, 0 , 13.7, 84.1 , 0 • 13.7, 79.5, 0 5 13 .7, n.5,o • 13.7, ., 

7 13. 7, 52.2, 0 • 13.7, 39.5, 0 • 13.7, 25.6, 0 10 13.7, 39.5, 0 11 13.7, 52.2, 0 " 13.7, 63 " 13 .7, n.5,O ,. 13.7, 79.5, 0 15 13 . 7, 84.1 , 0 1. 13.7, M.l, 0 17 13.7, 85.5, 0 1. 13.7, " 1. 13.7, 85 . 5, 0 20 13.7, M . l, 0 21 13.7, M. t, 0 " 13.7, 79.5, 0 23 13 .7, n.5, 0 24 13.7, 63 " 13.7, 52.2, 0 ,. 
13 . 7, 39.5, 0 Z7 13.7, 25.6, 0 ,. 13.7, 39.5, 0 ,. 13.7, 52.2 , 0 30 13.7, 6J " 13.7, n .5, 0 " 13.7, 79.5, 0 " 13.7, M.l, 0 " 29.3, 80.5, 0 " 29.3, 64.1, 0 ,. 29.3, " 

SOORCE 10: COOlS 
If' " BY YAK If' " BY YA' IFV " BY YA' If' BH BY IIA' If' BH BY YA' If V " B 1 29.3, 64.1 , 0 , 29.3, 80.5, 0 , 24.4, 106.7, 0 • 13.7, 79.5, 0 5 13 .7, n.5, 0 • 13.7, ., 7 13.7, 52.2, 0 • 13.7, 39.5 , 0 • 13.7, 25.6, 0 10 13.7, 39.5, 0 11 13 .7, 52.2, 0 " 13 .7, ., 
" 13.7, n.5, 0 " 13.7, 79.5, 0 15 13.7, 84.1, 0 I . 13 . 7, M.l, 0 17 13.7, 85.5, 0 1. 13.7, ., 1. 13.7, 85.5, 0 20 13.7, M.l, 0 21 13.7, M.l, 0 " 13 .7, 79.5, 0 " 13.7, n.5, 0 24 13.7, 63 

" 13.7, 52.2, 0 ,. 13.7, 39.5, 0 Z7 13.7, 25.6, 0 ,. 13.7, 39.5, 0 ,. 13.7, 52 .2, 0 30 13.7, ., 
" 13.7, n.5, 0 " 13.7, 79.5, 0 " 13.7, M.l, 0 " 13.7, 56. 1, 0 " 29.3, 64.1, 0 ,. 29.3, " , 

SCURCE 10: COOl6 
If V " BY YA' If V " BY YA' If V BH BY YA' If V " BY YAK If V " BY YA, If V " B 1 13.7, 85.5, 0 , 13 .7, 86.1, 0 , 13.7, M. t, 0 • 13.7, 79.5, 0 5 13.7, n .5, 0 • 13.7, .3 7 13. 7, 52.2, 0 • 13.7, 39 .5, 0 • 13.7 , 25.6, 0 10 13.7, 39.5, 0 11 13 .7, 52.2, 0 " 13.7, ., 
" 13. 7, n.5, 0 " 13.7, 79 .5, 0 15 13 . 7, M. l, 0 1. 13.7, M.l , 0 17 13.7, 85 .5, 0 1. 13.7, 82 1. 13 .7, 85.5, 0 " 13.7, M.l, 0 21 13.7, M.1, 0 " 13.7, 79.5, 0 23 13.7, n.5, 0 24 13.7, 63 " 13.7, 52.2, 0 ,. 

13.7, 39.5, 0 Z7 13.7, 25.6, 0 ,. 13. 7, 39.5, 0 ,. 13.7, 52.2, 0 30 13.7, 6J " 13.7, n.5, 0 " 29 .3, 105.6, 0 3J 29.3, 94.5, 0 " 29.3, 80. 5, 0 35 29 .3, 64. 1, 0 ,. 24 .4, .5 

••• ISCST3 • VERSION 99155 * •• ••• 1987 OSPREY E.C. 2 CTS/COHBINEO CYCLE + COOliNG T~ 3/8/00 ••• 03/~ 
••• NATURAL GAS, Plll0, BASED ON 1DOX LOAD 95 DEG.F- I'J DUCT FIRING • •• 17:43: **HCXlELOPTs: 

PAGE CiIIIC RURAL fLAT OfAULT NOO4PL 

••• DIRECTION SPECIFIC BUILOING DIMENSIONS *** 

$WRCE 10: COOl7 
I" ., eY "'" If' " BY YA' If V " BY IIA' If V " BY YA' If' " BY YA' If V ., B 1 24 .4, 95 .4, 0 , 13 . 7, 86. 1, 0 , 13.7, 64 .1 , 0 , 13.7, 79. 5, 0 5 13.7, n.5 , O • 13. 7, 63 7 13 .7, 52.2, 0 • 13.7, 39.5, 0 • 13.7, 25.6, 0 10 13.7, 39 .5, 0 11 13.7, 52.2, 0 " 13.7, " " 13.7, n.5, 0 ,. 13. 7, 79.5, 0 15 13.7, 84.1 , D 1. 13.7, 86 .1,0 17 13.7, 85.5 , 0 1. 13.7, 82 1. 13.7, 85.5, 0 20 13.7, 86.1 , 0 21 13.7, M . l, 0 " 13.7, 79. 5, 0 " 13 .7, n.5,O 24 13.7, " " 13.7, 52.2, 0 ,. 13.7, 39.5, 0 Z7 13.7, 25.6, 0 ,. 13.7, 39. 5, 0 ,. 13 .7, 52.2, 0 30 13.7, " " 13.7, n.5,O " 13.7, 79. 5, 0 33 29. 3, 94.5, 0 " 29.3, 80 .5, 0 " 29.3, 64.1, 0 ,. 24.4, .5 

SOURCE '0: COOL8 
If' " BY YAK If V ., .Y YAK IF' " BY YA' IFV ., BY YAK If V " BY YA' IFV " B 1 24.4, 95.4, 0 , 13.7, 86.1,0 3 13.7, 84.1, 0 • 13.7, 79.5, 0 5 13.7, n.5, 0 • 13.7, 6J 7 13.7. 52.2, 0 • 13.7, 39.5, 0 • 13.7, 25.6, 0 10 13.7, 39.5, 0 11 13.7, 52 . 2, 0 " 13.7, 63 " 13.7, n.5, 0 " 13.7, 79.5, 0 15 13.7, 84.1, 0 1. 13 .7, 86. 1, 0 17 13.7, 85.5, 0 1. 13. 7, 82 1. 13.7, 85.5 , 0 20 13.7, 86.1, 0 21 13.7, 84.1, 0 " 13.7, 79.5 , 0 " 13.7, n.5, 0 24 13.7, .3 " 13.7, 52.2, 0 ,. 13. 7, 39.5 , 0 Z7 13.7, 25.6, 0 ,. 13.7, 39.5, 0 ,. 13 .7, 52.2, 0 30 13.7, 6J " 13.7, n.5, 0 " 13.7, 79.5, 0 33 13.7, 84 . 1, 0 " 29.3, eo.5, 0 35 29 .3, 64.1, 0 ,. 29.3, " 

SOURCE 10: coot.9 
I" " BY YA.< If V " BY YA' IFV " BY IIA' If V " BY YA.< If' " BY "'" If' " B 1 29.3, 64.1, 0 , 24.4 , 102.6, 0 3 ;3.7, 84 . 1, 0 , 13.7, 79.5, 0 5 13.7, n.5, 0 • 13.7, • 7 13.7, 52.2, 0 • 13 . 7, 39.5 , 0 • 13.7, 25.6, 0 10 13.7, 39.5, 0 11 13.7, 52.2, 0 " 13.7, " 11.7, n.5, 0 ,. 13.7, 79.5, 0 15 13.7, 84. 1, 0 1. 11.7, 86. I, 0 17 11 .7, 85. 5, 0 1. 11 .7, 1. 13.7, 85.5, 0 20 13.7, 86.1, 0 21 13.7, 84.1 , 0 " 13 .7, 79.5, 0 23 13 .7, n.5 , 0 24 13.7, 6J " 13 .7, 52.2, 0 ,. 13.7, 39.5 , 0 Z7 13.7, 25.6, 0 ,. 13.7, 39.5, 0 ,. 13.7, 52.2, 0 30 13.7, 6J " 13.7, n.5, 0 " 13 . 7, 79.5, 0 " 13.7, 84.1, 0 " 29.3, 80.5, 0 35 29.3, 64.1, 0 ,. 29.3, " Page: 8 
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~RCE 10: COOL10 . r 8H 8W WAK IFV 8H 8W OAK IfV 8H 8W IIA' IFV BH 8W OAK IFV 8H 8W IIA' IFV 8H 8 
29.3, 64.1 , 0 2 29.3, 50.5, 0 3 13 . 7, 84.1, 0 4 13.7, 79.5 , 0 5 13 .7, n.5,0 , 13.7, " 13.7, 52.2, 0 8 13.7, 39 .5, 0 , 13.7, 25 .6, 0 10 13 . 7, 39.5 , 0 " 13.7, 52.2, 0 12 13.7, " 13 13 . 7, n.5, 0 14 13.7, 79.5, 0 " 13.7, 84.1, 0 " 13.7, 86 . 1, 0 17 13 .7, 65.5, 0 18 13.7, 82 

" 13.7, 65 .5, 0 20 13.7, 86 . 1, 0 21 13 . 7, 84. t , 0 22 13.7, 79.5, 0 23 13.7, n.5 , 0 24 13.7, " 25 13 . 7, 52.2, 0 26 13.7, 39.5, 0 27 13.7, 25.6, 0 " 13. 7, 39.5, 0 " 13.7, 52. 2, 0 30 13.7, " 31 13.7, n.5,O 32 13.7, 79.5 , 0 n 13. 7, 84.1 , 0 34 13.7, 86.1, 0 35 29.3 , 64.1,0 " 29.3, 45 

• • • ISCST3 • VERSION 99155 ••• • •• 1987 OSPREY E.C. 1 CTS/COMBINED CYCLE + COOl iNG lWl 3/6/00 
... NATURAL GAS, PM1D, lASED ON 10m: LOAD 95 OEG. F· JW DUCT FIRING 

••• 
••• 

03/08 
17:43: 

"HOOELOPTs: 
OOIIC RURAL FLAT DfAUlT 

• • • GRIDDED RECEPTOR NETWORK SUHKARY ••• 

••• NETWORK 10; POl : NETWORK TYPE: GIIIDPOlR ••• 

••• ORIGIN fDR POlAR NETWORK ••• 
X·OR IG . 0.00 ; Y·QUG • '.00 (METERS) 

... DISTANCE RAtlGES OF NET\IOItK ... 
(METERS) 

400.0, 500.0, 700.0, 1000.0, 1500.0, 2000.0, 2500.0, 3000 .0, 4000.0, 
7000.0, 10000.0, 12000.0, 15000.0, 20000.0, 25000. 0, 30000.0, 

••• DIRECTION RADIALS OF NETWORK ••• 
(DEGREES) 

10.Q, 20.0, 30.0, 1,0.0 , 50.0, 60.0, 70.0, 80.0, 90.0, 
110.0, 120.0, 130 .0, 11,0 .0 , 150.0, 160.0, 170.0, 180.0, 190 .0 , 
210.0, 220.0, 230.0, 240 .0, 250 .0, 260.0, 270.0, 280 .0, 290.0, ••• 310.0, 320.0, 330.0, 340.0, 350 .0, 360.0, 

ISCSTl • VERS ION 99155 ... • •• 1981 OSPREY E.C. 2 CTS/COMBINED CYCLE + COOliNG TWR 3/6/00 
••• NATURAL CAS, PI'I'O, BASEO ON 100x LOAD 95 DEG.F· IV DUCT fiRING 

·*MOOELOPTs: 
OOIIC RUAAL fLAT DfAUl.T 

••• OISCRETE POUJt RECEPTORS ... 
ORIGIN: (DIST, DIR, ZELEV, ZfLAG) 
SRCID: (I'IfTERS,DEG,KETERS,KETERS) 

aSP095A ( 313.0, 10. 0, 0.0, 0.0); sm95A: ( 326.0, 20.0, 
BSP095A ( 260 .0, 30.0, 0.0, 0.0); BSPD95A : ( 300.0, 30 .0, 
BSPD95A ( . 216.0, 40.0, 0.0, 0.0); 8m95A: ( 300.0, 40 .0, 
aSP09SA ( 163.0, 50. 0, 0.0, 0. 0); Bm95A : ( ZOO.O, 50.0, 
ISP095A ( 300.0, 50.0, 0.0, 0.0); sSP095A : ( 162.0, 60.0, 

""'" ( 200.0, 60.0, 0 .0, 0.0); aSP095A : ( 300.0, 60.0, 
.SP095A : ( 149.0 , 70.0 , 0.0, 0.0); BSP095A ( ZOO.O, 70.0, 
.SP095A : ( 300 .0, 70 .0, 0.0, 0.0); 8s>095A ( 142.0, 80.0, 
.SP095A : ( 200.0, 80 . 0, 0.0, 0.0); 8s>095A ( 300.0, 80.0, 
ISP095A : ( 140.0, 90.0, 0.0, 0.0); 8S>095A ( ZOO.O, 90 .0, 
ISP095A : ( 300.0, 90.0, 0.0, 0.0); 8S1'095A ( 142.0, 100 . 0, 
BSP095A : ( ZOO.O, 100.0, 0.0, 0 .0); BSP095A : ( 300 .0, 100.0, 
BSP095A ( 149.0, "0.0, 0.0, 0 .0); BSP095A : ( 200 .0, 110. 0, 
asP095A ( 300.0, 110.0, 0 .0, 0.0); aSP095A ( 152.0, 120.0, 
BSP095A ( 200.0, 120.0 , 0.0, 0.0); BSP095A ( 300.0, ll0.0, 
aSP095A ( 119 .0, 130.0 , 0.0, 0.0); BSP095A ( 200.0, 130 .0, 
aSP095A ( 300.0, 130.0, 0 .0 , 0.0): BSPD95A ( 99.0, 140.0, 
aSP095A ( 100.0, 140 . 0, 0.0, 0.0); BSP095A ( 200.0, 140.0, 
ISP095A ( 300.0, 140.0, 0.0, 0.0); BSP095A ( sa.O, 150. 0, 
8S>095A ( 100.0, 150.0, 0.0, 0.0): BSPD95A : ( 200.0, 150.0, 
ISI'095A ( 300.0, 150.0, 0.0, 0.0); BSP095A : ( 61.0, 160.0, 
.S>095A ( 100.0, 160.0, 0.0, 0.0); aSP095A ( 200.0, 160 .0, 

. 1SP095A: ( 300.0, 160.0, 0.0 , 0.0>; BSP095A : ( 77. 0, 170 .0, 
BSP095A : ( 100.0, 170.0, 0.0, 0.0); BSP095A : ( 200.0, 170.0, 
BSP095A : ( 300.0, 170 .0, 0.0, 0.0): BSPD95A : ( 16.0, 180.0, 
aSP095A ( 100.0, 150.0, 0.0, 0 .0) : BSPD9'5A ( 200.0, 180.0, 
ISP095A ( 300 .0, 180 .0, 0.0, 0 .0): BSP095A ( 77.0, 190 .0, 
BSP095A ( 100.0, 190.0, 0.0, 0.0); BSP095A ( 200.0, 190 .0, 

Plllile: 9 

PAGE 
NOCHPL 

5000.0, 

100.0, 
200.0, 
300.0, 

••• 03/08 
••• 17:43: 

PAGE 
HOCMPL 

0.0, 0.0); 
0. 0, 0. 0); 
0.0, 0 .0); 
0.0, 0.0); 
0.0, 0.0); 
0.0, 0.0); 
0.0, 0.0); 
0.0, 0.0); 
0.0, 0.0); 
0.0, 0.0); 
0.0, 0.0); 
0.0, 0.0); 
0.0, 0.0); 
0. 0, 0.0); 
0.0, 0.0>; 
0 .0, 0.0) ; 
0.0, 0.0); 
0.0 , 0.0); 
0.0, 0.0): 
0.0, 0.0) ; 
0.0, 0.0): 
0.0, 0.0); 
0.0, 0.0); 
0.0, 0.0); 
0.0 , 0.0); 
0 .0, 0. 0): 
0.0, 0.0); 
0.0, 0.0); 
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8SP095A : ( 300.0, 190.0, 0.0, 0.0); BSP095A : ( 81 .0, 200.0, BSP095A : ( 100.0, 200.0, 0.0, 0.0): BSP095A : ( 200 . 0, 200.0, BSP095A ( 300.0, 200.0, 0.0, 0.0): BSPD95A ( 88.0, 210.0, BSPD95A ( 100.0, 210.0, 0.0, 0.0): 8SPD95A : ( 200.0, 210.0, BSP095A : ( 300.0, 210.0, 0.0, 0.0): BSPD95A : ( 95.0, 220.0, 8SP095A : ( 100.0, 220.0, 0.0, 0.0): ISPD95A : ( 200.0, 220.0, BSP095A : ( 300.0, 220.0, 0.0, 0 .0); ISPD95A : ( 80 . 0, 230.0, 8SPD95A : ( 100.0, 230.0, 0.0, 0.0); BSP095A : ( ZOO.O, 230.0, 8SPD95A : ( 300.0, 230.0, 0 . 0, 0.0); BSP095A : ( 70.0, 240.0, 
8SPD95A : ( 100.0, 240.0, 0.0, 0.0,: BSP095A : ( 200.0, 240 . 0, 
BSP095A : ( 300.0, 240.0, 0.0, 0.0); BSP095A : ( 65.0, 250.0, BSP095A : ( 100.0, 250.0, 0.0, 0.0): 8SP095A : ( 2tlO. O, 250.0, 
8SP095A ( 300.0, 250.0, 0 .0, 0.0): BSP095A ( 62.0, 260.0, 
8SP095A ( 100.0, 260.0, 0.0, O.O); BSP095A ( 200.0, 260.0, 
8SP095A : ( 300.0, 260.0, 0.0, 0.0): 8SP095A : ( 61.0, 270.0 , 
ISP095A : ( 100.0, 270.0, 0.0, O.O); SSP095A : ( 200.0, 270.0, BSP095A : ( 300.0, 270.0, 0.0, 0.0) : 8SP095A : ( 62.0, 280.0, ••• ISCSTl • VERSION 99155 ... ••• 1987 OSPREY E.C. 2 CTS/COMBINED CYCLE + COOLING T~ 3/8/00 

··MCOELOPTs: 
••• NATURAL GAS, PMl0, BASED ON 100X LOAD 95 DEG.F· /W DUCT FIRING 

""" RURAL FLAT DFAULT 

••• DISCRETE POlAR RECEPTORS ••• 
ORIGIN: (DIST, OIR, ZELEY, ZfLAG) 
SRCID: (KETERS,DEG,METERS,ME1ERS) 

BSP095A ( 100.0, 280.0, 0.0 , 0.0); BSPD95A ( 200.0, 280.0, BSPD95A ( 300.0, 280.0, 0.0, 0.0); BSPD95A : ( 65.0, 290.0, BSP095A ( 100.0, 290.0, 0.0, 0.0); BSP095A : ( 200.0, 290.0, BSP095A ( 300 . 0, 290.0, 0.0, 0.0); BSP095A : ( 70.0, 300.0, BSP095A ( 100.0, 300.0, 0.0, 0.0); BSPD95A : ( 200.0, 300.0, BSP09SA ( 300 .0, 300.0, 0.0, 0.0); BSP095A : ( 80.0, 310.0, BSP09SA : ( 100.0, 310.0, 0.0, 0.0); BSPD95A : ( 200.0, 310 . 0, BSP09SA : ( 300.0, 310. 0, 0.0, 0.0); BSPD9SA : ( 9S.0, 320.0, BSP095A ( 100.0, 3Z0.0, 0.0, 0 . 0); BSPD95A : ( 200.0, 320 . 0, BSPD9SA ( 300.0, 320.0, 0.0, 0 .0); BSPD95A ( 122.0, 330.0, BSPD95A ( 200.0, 330.0, 0.0, 0.0); BSPD9SA ( 300 .0 , 330.0, BSPD9SA ( 178.0, 340.0, 0.0, 0 .0); BSP095A ( 200.0, 340 . 0, BSP095A ( 300.0, 340.0, 0.0, 0.0); BSPD95A ( 313.0, 350.0, BSPD95A ( 308.0, 360.0, 0.0, 0.0); 
••• IscsTl • VERSION 99155 ... '" 1987 OSPREY E.C. 2 CTS/COMBINED CYCLE + COOLING TVR 3/8/00 

"ItOOELOPTs: 
CONC 

••• KATURAL GAS, PMl0, BASED ott l00x LOAD 95 DEG.f· rw OUCT fiRING 

RURA' FLAT DfAUlT 

• SOORCE-RECEPTOR COHBINATIONS fOR WIIICK CALaJLATJONS MAY NOT BE PERfORKED • 
LESS TKAN 1.0 METER OR 3·ZLB 1M DISTANCE, OR WITKIN OPEN PIT SOURCE 

SOURCE •• RECEPTOR lOCATIott •• DISTAHCE 
10 Xi (METERS) YR (METERS) (METERS) ..... 

ISP095A -27.7 ·76.1 8UlO 
ISP095A ·61.3 ·51.4 80.00 
ISP095A '60.6 ·35.0 10.00 
ISP095A '61.1 ·22.2 65.00 
ISP09SA ·61.1 '10.8 62.00 
ISP095A -61.0 0.0 61.00 
ISP095A -61.1 10.8 62.00 
ISP095A ·61.1 22.2 65.00 
ISP09SA '60.6 35 .0 10.00 
ISP095A -61.3 51.4 80.00 
ISP0951 '61.1 -2Z.2 84 . 81 
BSP0958 -61.1 '10 .8 n.28 
8SP0958 ·61.0 0.0 71 . 14 
8SP0958 ·61.1 10.8 66 . 30 
ISP095B -61.1 22.2 62." 
8SP095B -60.6 35.0 60.64 
8SP0958 ·86.6 50.0 87.63 
BSP0951 '61.3 51.4 63.05 
ISP095B ·76.6 64.' 81.45 'SP095. ·61.1 n.' 70 .98 
ISP0958 '64.3 76.6 75.71 ••• ISCST3 • VeRSION 99155 ... ••• 1987 OSPREY E.C. 2 CTS/COMIIWED CYCLE + COOliNG TWR 3/8/00 

... NATURAL GAS, PMl0, lASED ON lCOX LOAD 95 DEG.f- I'J DUCT FIRlMG 

Poge: 10 

0.0, 
0.0, 
0.0, 
0.0, 
0.0, 
0.0, 
0.0, 
0.0, 
0.0, 
0.0, 
0.0, 
0.0, 
0.0, 
0.0, 
0.0, 
0.0, 
0.0, 

••• 
••• 

0 . 0, 
0 . 0, 
0.0, 
0 . 0, 
0.0, 
0,0, 
0 . 0, 
0.0, 
0.0, 
0 . 0, 
0.0, 
0 . 0, 
0.0, 

••• 
••• 

3/9/00 6:08PM 

0.0); 
0.0): 
0.0); 
0.0); 
0.0); 
0.0); 
0.0); 
0.0,: 
O.O}; 
0.0); 
0.0): 
0 . 0); 
0.0); 
0.0): 
0.0): 
0.0): 
0.0); 

03/08 
17:43: 
PAGE 

'''''''' 

0.0); 
0.0); 
0 .0); 
0.0); 
0.0>; 
0.0); 
0.0); 
0 .0); 
0 .0); 
0.0); 
0.0); 
0.0); 
0.0); 

03/08 
17:43: 
PAc< 

">CMPL 

• 

• 

• • •• 03/08 
••• 17:43: 
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**MOOElOPTs: PAGE 
COlI' RlJRAL fLA> OFAULT HOCHP L 

• *** METEOROLOGICAL DAYS SELECl ED FOR PROCESSING *** 
(1 "'YES ; O:NO) 

, , , , , , 1 1 1 1 , , , , , , , , , , 1 1 1 1 , 1 1 I I , , , , , , , , , , , , I I I 1 , , , , , , 1 , , , , 1 1 1 1 , 1 1 1 I , , , , , , , , , , , , 1 1 1 1 , , , , , , 1 , , , , 1 I 1 1 , , , , , , , , , , , , , , , , , 1 1 1 1 , , , , , , , , , , , , , , 1 , , , , , , , , 1 1 1 I , , , , , , , , , , , , , I I 1 , , , , , , , , , 1 , , ,. ,. 1 1 1 , , , , , , , , , , , , , , , , , , , , , 1 1 I 1 , , , , I 1 1 1 1 , , , , , , 1 1 1 1 , , , , , I 1 1 1 , , , , , , , 
111111 1 1 1 1 11 ,",1111 1 , , , , , , 1 1 1 , , , , , 1 1 1 1 , , , , , , , 
11 11 1 1 1 I I I 1 1 I I I 1 

NOT E; METEOROlOGICAL D~TA ACTUALLY PRoceSSED ~ I L L A(SO DEPEND OM ~KAT IS I NCL~ED IN THE DATA FI LE. 

• 

STABILI TY 
CATEGORY 

A 

• , , 
e 
F 

STABil ITY 
CATEGORY 

A 

• , , 
E 
F 

••• UPPER BOUND OF FIRST THROUGH fiFTH VIND SPEED CATEGOR IES •• * 
(METERS/SEC) 

, 
.70000E- 01 
.700ooE· 0' 
. 100ooE+00 
.15000E+00 
.35000e+oo 
.550ooE+00 

, 
.00000E+OO 
.00000£+00 
.00000E.+00 
.00000£+00 
.20000E- Ol 
.35000E-O l 

1. 510, 3.09, 5.14, 8.23 , 10.80, 

*** VIND PROf·llE EXPONENTS *** 

~J ND SPEEO CATEGORY , 
.70000E· 01 
.70000£·01 
. 10oo0E+00 
. 15OO0E+00 
.350ooE+00 
.55OO0E+00 

, 
. 70000E·Ot 
.70000E·01 
. 10000£+00 
.15000£+00 
.35OO0E+00 
.55000E+00 

4 
. 70000E-01 
.700ooE-O l 
.1 0000£+00 
.150ooE+00 
.35000E+00 
.550ooE+00 

*** VERTICAL POTENTIAL TEMPERATURE GRAD IENTS *** 
(DEGREES KELVI N PER ME TER) 

ViNe SPEED CATEGORY , , 4 
.00000E+00 .OOOOOe+OO . OOOOOE+OO 
. 00000E+00 . OOOOOE+OO . 00000E+00 
_OOOOOE+oo .00000E+00 .00000E+00 
. 00000E+00 . 00000E+00 .OOOGOE.+OO 
. 2OOooE-Ol .20000E- Ol .20CJ00t;:·01 
.35OO0E-Ol .35000E- Ol .35000£-01 

5 
. 70000E·01 
.70oo0E · Ol 
. IOO00E+00 
. 15OO0E+00 
. 35OO0E+00 
.55OO0E+00 

5 
.00000E+00 
.00000E+00 
.00000HOO 
.00000E+00 
.2ooooE-Ol 
. ~5000E-Ol 

••• ISCSTl - VERSION 991SS *!'* ••• 1987 OSPREY £ .C. 2 CTS/CC»tIlINED CYCLE + COOL ING TWR 1/8/00 
*- NATURAL GAS, PMl0, BASED ON 100X l OAD 95 OEG.F - J\l OUCT fi RING 

**HODElOPTs: 
COlI' RURAL fLAT DFAU LT 

*** TilE FIRST 24 IIOURS OF METEOROlOGICAL DATA *** 

FILE : C:\MET\TPA870 . HET 
FORMAT: (4 12,2F9_4, F6.1, 12, 2F7 . I , f9.4, ftO .l , fa.4, i4, f7.2) 
SURfACE STATIOH MO . : 12842 UPPER AIR STATI ON NO.: 

NAME: TAMPA NAME: 
YEAR: 1987 YEAR: 

f lC)J SPEED TEMP STAB HIXING KEIGHT (H) USTAR H'O LEJIGTH 
YR HN OY HR VECTOR (MIS) (K) CLASS RURAL URBAN (MIS) eH) 

87 01 Ot 01 341. 0 6.17 m.7 4 598.7 598.7 0.0000 0.0 
87 01 01 02 358.0 4 .1 2 m.' 5 651.8 1306.0 0.0000 0.0 

_ 0101 03 34.0 6. 17 m.' 4 704.' 704.8 '. 0000 0.0 
01 01 04 73.0 6.69 291.5 , 757.8 757.8 0 .0000 0.0 
0\ 01 05 83.0 7.20 "'"' 4 810. 8 810.8 0 .0000 ,., 

870101 06 102.0 7.20 "'"' 4 863.' 863.' 0 .0000 0.0 
87 01 01 07 105.0 6.69 289.3 4 916 .9 916.9 0.0000 '.0 
87 01 01 08 113.0 7.n 288. 7 4 969.9 969.9 0.0000 ,., 

Page: " 

12842 
RUSK IN 

1987 

ZOO IPcooe PRATE 
( H) (mr'l/HR) 

0 .0000 0 0.00 
0 . 0000 0 0 .00 
0.0000 , 0.00 
0.0000 , 0.00 
0.0000 0 0.00 
0 .0000 0 0. 00 
0 .0000 0 0.00 
0.0000 0 0.00 

6 
.70000E·01 
.70000E-Ol 
.10oo0E+00 
. 15OO0E+00 
.35000e+00 
.55000E.00 

6 
. OOOOOf+OO 
. OOOOOC+OO 
. 00000E+00 
.OQOOOC+OO 
.2ooooE-Ol 
. 35000E-Ol 

. .. 03/08 
*** 17:43: ,. 

PACE 
HOO4Pl 



c:\DOIRProject, \celplne\euburndale\modeling\cllssZ\pndbcZex . 087 

87 01 01 09 107 . 0 6.17 ZM.Z , 10ZZ . 9 10Zl.9 0.0000 0.0 0.0000 0 0.00 
87 01 01 10 lZI . 0 6.17 ZM.Z , 1075 .9 1075.9 0.0000 0.0 0.0000 0 0 . 00 
87010111 114 .0 6.69 287.6 , 1128.9 1128.9 0.0000 0.0 0.0000 0 0.00 
~7 01 01 12 116.0 6.17 287.0 , 1182.0 llal.O 0.0000 0.0 0.0000 0 0.00 
J7 01 01 13 133.0 7.20 Z87.6 , 1235.0 1235 . 0 0.0000 0.0 0.0000 0 0.00 
87 01 01 14 119.0 7.n 287.6 , lZM. O 12M.O 0.0000 0.0 0.0000 0 0.00 
87010115 132.0 7.20 288.2 , 1288.0 1288. 0 0.0000 0.0 0.0000 0 0.00 
87010116 134.0 7.n Z89.3 , 1288 .0 1288.0 0.0000 0.0 0.0000 0 0.00 
87 01 01 17 141.0 7 . Z0 2M.2 , 1288 .0 lZM.O 0.0000 0.0 0.0000 0 0. 00 
87 01 01 18 137.0 5.14 287.6 5 1286.4 1238.1 0.0000 0.0 0.0000 0 0.00 
87010119 144 . 0 '.60 286.5 5 lZ81 .Z 1078.6 0.0000 0.0 0.0000 0 0.00 
87 01 01 20 117.0 2.06 285.4 6 1276.0 919.0 0.0000 0.0 0.0000 0 0.00 
87010121 110.0 1.54 284.8 7 lZ70 .9 759.5 0.0000 0.0 0 . 0000 0 0.00 
87 01 01 22 112.0 0.00 ill .7 7 1265.7 600.0 0 . 0000 0.0 0.0000 0 0.00 
87 01 01 23 120 . 0 2.57 283.7 6 1260 . 5 440.5 0.0000 0.0 0.0000 0 0.00 
87010124 130.0 1.54 Z82.6 7 1255.4 Z81.0 0.0000 0.0 0.0000 0 0.00 

• u NOTES: STABILITY CLASS l"A, 2"B, 3::-t, 4cO, 5:E AND 6;F • 
FLOW VECTOR IS OIRECTION TOWARO WHICH WINO IS BL~ING. 

... ISCST3 • VERS ION 99155 • •• ••• 1987 OSPREY E.C. 2 CTS/COMBINED CYCLE + COOlINC TWR 3/8/00 
• u IIATUlUl GAS, PMl0, BAUD ON l00x LOAD 95 DEG.r - I V DUCT tilliNG 

u ItOOELOPTs: 

CO" "'RAL fLAT DFAUlT 

••• THE SUMMARY OF MAX IMUM PERIOO ( 8760 HRS) 

•• CONC OF GEII III UIICROGRAMS/ CUBIC-MftER) 

GRCIJP 10 AVERAGE CONC - - . . - . - - -

COOl 1ST HIGHEST VALUE IS 
2ND HIGHEST VALUE IS 
3RD HIGHEST VALUE IS 
4T11 HICHEST VALUE IS 
5TH HICHEST VALUE IS 
6TH HIGHEST VALUE IS 
71H HIGHEST VALUE IS 
8TH HIGHEST VALUE IS 
9TN HIGHEST VALUE IS 

10TH NIGHEST VALUE IS 

ALL 1ST HICHEST VALue IS 
2ND HIGHEST VALUE IS 
310 HIGHEST VALUE IS 
4TH HIGHEST VALUE IS 
5TH HICHEST VALUE IS 
6TH HIGHEST VALUE IS 
7111 HIGHEST VALUE IS 
8TI NIGHEST VALUE IS 
9TI HIGHEST VAlUE IS 

10TH HIGHEST VALUE IS 

••• RECEPTOR TYPES: GC. GIUOCART 
GP • GRIOPOlR 
DC • OISCCART 
OP • DISCPOlR 
so • BClIMOAAY 

0 . 08600 AT 
0 . on14 AT 
0.05428 At < 
0.05236 AT ( 
0 . 04254 AT ( 
0.04134 AT ( 
0.04129 AT ( 
0.03858 AT ( 
0.03618 AT ( 
0.03378 AT ( 

0.09174 AT ( 
0.08311 AT ( 
0.07594 AT ( 
0 . 07521 AT ( 
0.07151 AT ( 
0.06866 AT ( 
0.06700 AT ( 
0.06303 AT ( 
0.06281 AT ( 
0 . 06210 AT ( 

RECEPTOR (XR, YR, lELEV, HLAC) 

54.35, 308 . 24, 0.00, 
0 . 00, 308.00, 0.00, 
0 . 00, 400.00, 0.00, 

69.46, 393.92, 0.00, 
'54.35, 308.24, 0.00, 

0.00, 500 . 00, 0.00, 
112.18, 308.22, 0.00, 
-69.46, 393. 92, 0 . 00, 
86.82, 492.40, 0.00, 

-86.82, 49Z.40, 0.00, 

54.35, 308.24, 0.00, 
0.00, 308.00, 0.00, 

2500.00, 0.00, 0.00, 
2000.00, 0.00, 0.00, 
3000.00, 0 .00, 0.00, 
1969.62, 347.30, 0.00, 
2462.02, 434 .12, 0.00, 

-3464. 10, -2000.00 , 0.00, 
1500.00, 0.00, 0.00, 
2954.42 , 520.94, 0.00, 

RESULTS ••• 

OF TYPE 
. - - - -

0.00) OP 
0.00) OP 
0.00) OJ> 
0 . 00) GP 
0.00) OP 
0.00) " 0.00) OP 
O.OO) OJ> 
0.00) GP 
0.00) " 
0.00) OP 
0.00) OP 
0 .00 ) OJ> 
0.00) OJ> 
0.00) GP 
0 . 00) OJ> 
0.00) GP 
0.00) OJ> 
0.00) GP 
0 . (0) GP 

••• ISCST} - VERSION 99155 ••• • •• 1987 OSPREY E.C . 2 CTS/COMBINED CYCLE. COOliNG TWR 3/8/00 

uItOOELOPTI: 
••• NATURAL GAS, PM10, BASED ON 100X L~ 95 OEG .f· ~ DUCT FIRING 

CONe RURAL fLAT OFAUlT 

••• THE SUMMARY OF HIGHEST 24-HR RESULTS ••• 

•• CONC OF GEN III <MICROGRAMS/CUBIC-HETER) 

3/9/00 6:08PM 

• 

••• 03/08 
••• 17:43: 

PACE 
IIOCI1J>L 

.. 
NeT\.IORK 
GR IO-ID 

" " POL 
POL 

" POL 

" POL 
POI. 
POL 

" '" POL 
POL 
POL 
POI. 
POI. 
POL 
POl 
POL 

•• 

- - - . . 

• 

... 03/08 
••• 17:43: 
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NE1WOR. 
GROOP 10 AVERAGE CONC 

DAn: 
(TYHIIlDHH) RECEP10R (XR, YR, ZElEV, ZFlAG) Of TYPE GRID- I 

PIge: 1Z 



, 
c:\DDIRprojeets\calpine\auburndate~ling\class2\pmdbc2ex.~7 

COOl MICH 1ST HIGH VALUE IS 

ALL HIGH 1ST HIGH VALUE IS 

~ RECEPTOR TYPES: ac : GIUOCAAT 
GP : GRIDPOLR 
DC " DISCCART 
OP • DlSCPOlR 
SO " BOONOARY 

2.31081c ON 87011924: AT ( 

2.53003c ON 87011924: AT ( 

54.35, 

54.35, 

308.24, 

308.24, 

0.00, 

0.00, 

.... Iscsn VERSION 99155 ._. .*. 1987 OSPREY E. t. 2 CTS/COHBINED CYCLE .. COOliNG TWR 3/B/00 
... NATURAL GAS, PMl0, BASED' ON l00x LOAD 95 DEG. F- fIJ DUCT FIRING 

"'*MODELOPTs: 
00"' RURAL FLAT 

._. Message Summary : ISeST3 Model Execution *.* 

••• -----. Summary of Total Messages - • •• _ ••• 

II Tota l of 
A Total of 
" Total of 

o Fatal Error Message(s) 
o ~arning Message(s) 

531 Infonnational Message(s) 

II Tota l of 531 Cal~ Hours Identified 

• 

• 

."'*** ... FATAL ERROR KESSAGES ........ 
... NONE ••• 

• *.*.... WARNING MESSAGES **-***** 
••• NONE *** 

••• *** ••• *** •••• **** ••••••••••••• *** 
_.- ISCST3 "ffni$he$ Successfully··· 
•••••••••••••••••••••••••••••••••••• 

DfAUlT 

Page: 13 

3/9/00 6 :06PM 

0.00} OP 

0 .00) OP 

• •• 
••• 

WOCMPL 

" 

03/08 
17:43: 
PAGE 



e:\DD)RProj~tl\ellpine\luburndale~ling\e IISll\fselt\0SPC1C.SUH 3/9/00 6:01PM 

ISCST3 OUTPUT fiLE NUMBEl 1 :OSPC1C.087 
)SC8083 RELEASE 98056 

ISCST3 OUTPUT FILE IUIBER 2 :OSPC1C .088 
ISCSTl OOTPUT FILE IMIBER 3 :OSPC1C. 089 
)SCST3 OOTPUT fiLE IM4BER 4 :OSPClc. 09O • iSCST3 OOTPUT FILE NUMBER 5 :OSPC1C .091 
First title f or l is t output fil e II: 1987 OSPREY ENERGY CENTER 2 CTS/COMBINED CYCLE'CLASS I 3/8/00 Second title for l ist output file Is: NATURAL GAS, GENERIC EMISSION RATES! 3 LOADS X 3 TEMP: PA & DB 

AVERAGING TilE Yill C<lII' OI R (det) O)ST (III) PERIOO ENDING 
(ug/IIl) or X (II) or yell) (nMMDDHII) . .......... -•.... .... . -........... . ..................... -. .. ................. . 

SOURCE GIKlJP )0: BASE32 ....... , 
1987 0.00717 340300. 31 65700 . 87123124 
1988 0.00853 340300. 316noo. 88123124 
1989 0.00872 343700 . 3178300. 89123124 
' 990 0.00732 340300 . 3165700. 90123124 
'99' 0. 0097' 3'0300. 3169800. 9112312' IIIGII 24' lIour 
1987 O.lsm 343700. 3170300. 87022n4 
1988 0.20355 340300. 3165700. 88071224 
1989 0.1 3446 340300 . 3167700. 89042024 
'990 0.10619 341100. 3183400. 90031524 
'99' 0. 13138 340300. 3169800. 91091824 

HIGII a ' Hour 
'987 0 . 426116 343700 . 3178300. 87022708 
1988 0 . 43307 341100. 3183400. 88123108 
1989 0 . 40338 340300. 3167700. 89042008 
' 990 0.35807 340300. 3167700. 90091106 
'99' 0.38546 340300 . 3169800. 91080306 

HI GH 3 ' Hour 
1967 0 .66784 342400. 3160600. 87022706 
1988 0.74353 340300. 3169800. 88102706 
1969 0.81413 340300 . 3165700. 89012 103 
' 990 0.7161 5 340300. 3167700. 900911 03 
'99' 0.70954 340300 . 3169800. 91061403 • HIGH I ' Nour 
1987 1.32436 340300. 3165700. 87081701 
19 .. 1 .30697 343700 . 3178JOO. 88082 103 
1989 1.33719 340]00. 3165700. 89072101 
'990 1.29069 340300 . 3167700. 90081922 
'99' 1. 32833 340300. 3165700. 91061903 $OORCE GROUP 10: BASE59 ....... , 
'987 0.00736 340300 . 3165700 . 8712312' 
'988 ....... 340300. 3167700 . 88123124 
'989 ....... 343700. 3178300. 89123124 
'990 0.00744 340300. 3165700. 90123124 
'99' 0.00997 340300. 3169800. 91123124 HIGH 24 'Hour 
1987 0.16260 343700. 3178300. 8702272' 
'988 0.2OM4 340300. 3165700. 88071224 
'989 0. 13873 340300. 3167700 . 8904202' '990 0.10868 341100. 3183400. 90031524 
'99' 0.13503 340300. 3169800 . 91091824 HIGH 8 -Hour 
' 987 0.44008 343700. 3 178300 . 87022708 , ... 0 . 44833 34 1100. 3183400 . 88123106 
'989 0.41618 340300. 3167700. 89042008 
'990 0 .36647 340300. 3167700. 90091106 
'99' 0.39971 340300. 3169800. 91080308 NIGH 3'Hour 
1987 0.71 065 342400. 3180600. 87022706 
' 988 0.76421 340300. 3169800. 88102706 
'989 0.83434 340300. 3165700. 89072103 
'990 0. 73693 340300 . 316nDO. 90091103 
' 991 0. 73013 340300. 3169800. 91061403 HIGH I'Hour 
'987 1. 35758 340300 . 3165700. 87081701 • ' 988 1. 33364 343700. 31ruOO. 88082103 
1989 1.37Ola 340300. 3165700. 89072101 '990 1.32255 340300. 3167700. 90081922 
'99' 1. 36154 340300. 3165700. 91061903 SOURCE GROUP 10: BASE95 

Page: 1 



c:\DOIRProJeets \catpfne\ .ubunndate\modetfng\ctassl\l scst \ OSPC1C.SUK 3/9/00 6 :01PM 

""'" '98' 0.00765 340300. 3165700. 871231Z4 
'988 0 ...... 340300. 3167700. 88123124 
1989 0.00924 343700. 317a3oo. 89123124 

• GII 24 -Hour 

1990 0.00762 340300 • 3165700. 90123124 
1991 0.01036 340300. 3169800. 91123124 

1967 0.1710~ 343700. 31moo. 6TOzzn4 " .. 0.ZI689 340300. 3165700 . 88071ZZ4 
1989 0.14899 340300. 316noO . 89G4Z0Z4 
1990 0.11298 341100. 3183400. 900315Z4 
1991 0.14135 340300. 3169800. 91091824 

HIGH 8- Hour 
1987 0.46297 343700 . 3178lOO . 870Z2708 
"88 0.47596 341100. 3183400 . 88123108 
1989 0.44696 340300. 3167700. 89042008 
1990 0.lM35 340300. 316noo. 90091108 
199' 0.4Z451 340300. 3169800. 91080308 

HIGH 3-lIour 
1987 0.75019 342400 . 3180600. 87022706 
"88 0.81662 340300 • 3169800. 88102706 • 98. 0.89889 340300. 3165700. 69072103 
1990 0.m70 340300 • 3167700. 90091103 
• 99. 0.76556 340300. 3169800. 91061403 

HHIK I-Hour 
1967 1.46475 340300. 3165700. 67061701 
.988 1.43970 343700 • 3178lOO. 88082103 
• 989 1.47640 340300. 3165700. 89072101 
'990 1.42737 "zooo. 3174000. 90020201 
1991 1.46835 340300 . 3165700 . 91061903 

SOURCE GROUP 10: L07532 

""'" '98' 0.00767 340300. 3165700 . 67123124 
•• 88 0.00906 340300. 316noO . 68123124 
1989 0 .00926 343700. 3178300 • 8912J124 
• 990 0.00764 340300. 3165700. 90123124 
• 991 0.01037 340300 • 3169800. 91123124 

HIGH 24 - Hour • '98' 0. 17163 343700. 3178lOO • 87022724 
'988 0.21746 340300. 3165700. 88071224 
1989 0.14971 340300. 3167700 • 89042024 
• 990 0.11328 341100. 3183400. 90031524 
1991 0.14179 340300. 3169800. 91091624 

HIGH 8-1I0Ut' 

'98' 0.46454 343700. 3178lOO. 87022708 
'988 0.47786 341100. 3183400. 8812J108 
'98. 0.44913 340300. 316noo. 8904,.08 
1990 0.38757 340300. 3167700. 90091108 
'99' 0.4Z621 l403oo. 3169800. 910803~ 

HJGH 3-Hour 
1987 0.75289 342400. 3180600. 87022706 
,.88 0.62029 340300. 3169800. 88102706 
.98. 0.90378 340300. 3165700. 89012103 
1990 0.77514 340300. 3167700 • 90091103 
• 991 0.76797 340300. 3169800 . 91061403 

HIGH I - Hour 
198' 1.47277 340300. 3165700. 87081701 
1988 1.44735 343700. 31moo. 88082.03 
1989 1.48444 340300. 3165700 • 89012101 
• 990 1.43516 342000. 3174000 • 90020201 
• 991 1.47638 340300. 3165700. 91061903 

SOURCE GROUP 10: L07559 ........ , 
1987 0.00774 340300. 3165700 • 871Z3124 
• 988 0.00921 340300. 3167700. 8812J124 
• 989 0.00943 343700 • 3178300. 89123124 
1990 0.00779 340300. 3165700. 90123124 
1991 0.01051 340300. 3169800. 9112J124 

HIGH 24-lIour 
'98' 0.17514 343700. 3178.lOO. 87022724 
1988 O.ZZ096 340300. 3165700. 88071Z24 
198. 0.15413 340300. 3167700. 89042024 

_ IGH 

1990 0.11506 341100. 3183400. 90031524 
• 991 0.14441 340300. 3169800 • 91091824 

8-Hour 
198' 0.47405 343700. 3178300. 87022708 
.988 0.48942 341100. 3183400. 88123103 

Palle: 2 



e:\DOIRProject$\e,(plne\auburndale~ l lng\el'$s l\isest\OSPC1C . SUM 3/9/00 6:01PM 

"89 0.46Z39 340300. 3167700. 89042008 
1990 0.39494 340300. 3167700. 90091108 
1991 0.43655 340300 . 3169600. 91080308 KICK 3-Hour 
1987 0.76930 342400. 3150600. 87022706 • 1983 0.54267 340300. 3169800. 83102706 
1989 0.933n 340300. 3165700 . 89Onl03 
1990 0. 78988 340300. 3167700. 90091103 
1991 0.78257 340300. 3169800. 91061403 

HICH I - Hour 
1987 1.52190 340300. 3165700. 81081701 
"88 1.494 16 343700. 3178300 . 88082103 
1989 1.53362 340300. 3165700. 89Onl0l 
1990 1.48.286 342000. 3174000 . 90020201 
1991 1.52552 340300. 3165700 . 91061903 

SOJRCE CRI1P 10: lD7595 ........ , 
1987 0.00184 340300. 3165700 . 871Z3124 "88 0.00938 340300. 3167700. 831Z3124 
1989 0.00980 343700. 3178300 . 89123124 
1990 0.00791 340300. 3165700. 90123124 
1991 0.01068 340300. 3169800 . 91123124 

HICK 24'Hour 
1987 0.17993 343700. 3178300. 87022n4 
"88 0.22570 340300. 3165700. 68071224 
1969 0. 16021 340300. 316noO. 89042024 
1990 0.11749 341100. 3183400. 90031524 
1991 O. \4798 340300. 3169800. 910918.24 

HIGK 8·Hour 
1987 0.48701 343700. 3178300. 87022706 
"88 0.50525 34 1100. 3183400. 661Z3106 
1969 0.46063 340300. 316noo. 69042008 
1990 0.40494 340300. 316noo. 90091 108 
1991 0.45066 340300. 3169800. 91080306 

HIGH 3'lIout" 
1987 0.79167 342400. 3180600. 67022706 "88 0.87345 340300. 3169800. 88102706 
"89 0.91512 340300. 3165700. 690nl03 
1990 0.80987 340300. 316noo . 90091103 • 1991 0.80239 340300. 3169800. 91061403 

HIGH I'Hour 
1987 1.58982 340300. 3165700. 67081701 "88 1.55881 343700. 3178300. 88082103 
1969 · 1.60160 340300. 3165700. 890nl 01 
1990 1.54879 342000. 3174000. 90020201 
1991 1.59346 340300. 3165700. 91061903 

SOURCE CROUP 10: l06032 ........ , 
1967 0. 00836 340300. 3165700. 67123124 "88 0.00968 340300. 316noD. 66123124 
1969 0.01013 343700. 3178300. 69123124 
1990 0.00815 340300. 3165700. 90123124 
1991 0.01096 340300. 3169800. 91123124 HIGH 24'Hour 
1967 0.18196 343700. 3178300. 67022n4 , ... 0.23409 340300. 3165100. 88071224 
1989 0.17057 340300. 3167700 . 69042024 
1990 0.12157 3411 00 . 3183400 . 90031524 
1991 0.15397 340300 . 3169800. 910918.24 HICH 8'Hour 
1987 0.5osn 343700. 3178300. 87022708 
"88 0.53199 341100 . 3183400. 681Z3108 
1989 0.51170 340300. 3167700. 89042008 
1990 0.42161 340300. 3167700. 90091108 
1991 0.47441 340300. 3169800 . 91080308 KIGK 3'KOUf' 
1987 0.82921 342400. 3180600. 67022706 
1088 0.92580 340300. 3169800 . 88102706 
"89 1.04597 340300 . 3165700. 690nl03 
1990 0.84322 340300. 316noo. 90091103 
1991 0.83542 340300. 3169800. 91061403 HIGH "Hour 
1987 1.70615 340300. 3165700 . 67081701 • "88 1.67149 340300. 3165700 . ...,,'" 1989 1.71798 340300. 3165700. 690nl01 
1990 I .Uln 34ZOOO. 3174000 . 90020201 
199 , 1. 7098IJ 340300. 3165700. 91061903 

Page: 3 



, 
C:\OOIRPrOjeet8\CIlplne\luburndale\model lng\ctISS1\18c, t\OSPC1C!SUH 3/9/00 6:01PM 

SCUl:CE GIIWP 10: lO60S9 ........ , 
1987 0.00&41 340300. 3165700. 87123124 , ... 0 .00977 340300 • 3167700. 88123124 • 1989 0.01024 30700. 3178300 . 891231Z4 

"'0 0.00821 340300. 3165100. 90123124 ,,,, 0.01106 340300. 3169800 . 9 112312:4 
HIGK 24' Hour 

'''7 0.19050 343700. 3178300. 87022:n4 " .. O.Z3674 340300. 3165700. 8807122:4 
1989 0.17387 340300 . 3167700. 69042024 ,'" 0.12286 341100. 3183400. 90031524 ,,,, 0.15586 340300. 3169800 . 91091824 

HIGH a- Hour 

'''7 0.51564 343700 . 3178300. 87022708 " .. 0 .54047 341100. 318)400. 881Z3 108 
1989 0.52162 340300 . 3167700. 8904200& ,'" 0.42634 340300. 3167700. 90091108 ,,,, 0.48193 340300. 3169800. 91080308 

HIGH J-Hour 
1987 0.84106 342400. 3180600. 81022706 " .. 0.94250 31.0300 . 3169800. 88102706 
1989 , ...... 340300. 3165700. 890nl0J ,'" 0.85369 340300 . 3167700. 90091103 ,,,, 0.84580 340300 . 3169800. 91061403 

HIGH "Hour 
1987 1.74346 340300. 3165700. 87081701 " .. 1. 70878 340300 . 3165700 . 88032604 

"" ·'.75528 340300. 3165700. 89072101 ,'" t .69794 342000. 3174000. 90020201 ,,,, 1.74711 340300 . 3165700 . 91061903 
SOURCE GROUP 10: lO6095 
,~, 

1987 0.00850 340300 . 3165700 . a7l23124 , ... 0.00991 340300. 316noo. &123124 ,'" 0.01050 343700. 3178300. 89123124 ,'" 0.00829 340300 . 3165700. 90123124 

e GH 24'Hour 

,,,, 0 . 0112$ 340300. 3169800. 91123124 

1987 0.19437 343700. 3178300. 87022724 , ... 0 . 24075 340300. 3165700 . 8807122:4 ,,,, 0.17894 340300. 3161700. 89042024 ,'" 0.12482 341100. 318.3400. 900J1524 ,,,, 0 . 15874 340300. 3169800 . 91091814 
HI GH 8-Hour 

'''7 0.52611 343700. 3178300. 87022708 " .. 0.55342 341100. 318.3400. 88123108 
1989 0 . 53683 340300. 3161700. ""-,'" 0.43479 340300. ]161700. 90091108 ,,,, 0.49339 

HIGH 3 ' Hour 
340300. 3169800. 91080308 

1987 ·-0.85910 342400. 3180600. 870Z2706 " .. 0 ...... 340300. 3169800. 88102706 

'''' 1.10358 340300 . 3165700. 89072103 ,'" 0.86957 340300. 3161700. 90091103 ,,,, 0.86154 340300 . 3169800. 91061403 
HIGH I ·Hour ,,.7 1.80079 340300 . 3165700. 87081701 

'9M 1.76614 340300. 3165700. 08032604 ,,., 1.81Z60 340300. 3165700. 89072101 ,'" 1.75362 342000. 3174000. 90020201 ,,,, 1.80444 340300. 3165700. 9106190] 
SWIICE GROOP 10: OSP09S ....... , 

1987 0.00736 340300. 3165700. 87123124 ,,.. 0 . ..... 340300 . 3167700. &123124 
1989 0.00888 343700 . 317a300. 89123124 ,'" 0.00744 340300. 3165700. 90123124 

'''I 0.00997 
HIGH 24-Hour 

340300 . 3169800 . 91123124 

1987 0.16260 343700. 3178300. 87022724 • , ... 0.20844 340300 • 3165700 . 88071224 

"" 0.13873 340300. 316noO. 89042024 ,'" 0. 10868 341100. 3183400. 90031524 
I'"~ 0.13503 340300. 3169800. 91091824 

HIGH 8-Hour 

'''7 0.44008 343700. 3178300. 87022708 
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I." 0.44833 341100. 3183400. 881Z3108 
198. 0.41618 34"". 3167700. ....""" 1990 0.36M7 340300. 3167700. 90091108 
1991 0.39971 340300. 3169800. 91080308 • IIIGH 3'Hour 
1987 0.71065 342400. 3180600. 87022706 I." 0.76421 340300. 3169800. 88102706 
198. 0.1S3434 340300 . 3165700. 890n103 
1990 0.73693 340100. 3167700. 90091103 
199' 0.73013 340300. 3169800 . 91061403 

HIGH 1'Hour 
1987 1.15758 34"., . 3165700. 87081101 

'''' 1.33364 343700. 3178300. """03 
1989 1.37'038 340300. 3165700. 090n101 
1990 1.1Zl55 340100. 316noo. 900819ZZ 
1991 1.361 54 340100. 1165700. 91061903 

All receptor coqlUtatlons reported with respect to a user-specified origin 
GIl" 0.00 0.00 
DISCRETE 0.00 0.00 

• 

• 
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, 
' :\DOIRProjeets\ealplne\.uburndate~lfng\ellssl\lscst\PMC 1C.SUH 

ISCST3 OJTPUT FilE NIltBER 1 :PMC1C.087 
tSCSr] WTPUT FJLE ItUM8ER 2 :PMC1C.088 

•

3 WTPUT FILE IIlMBEIt 3 :PMC1C.089 
OJlPUT filE IIlMBER " :PMC1C. 09O 

3 OUTPUT FilE NUK8ER 5 :PHC1C.091 

ISC80BJ RELEASE 98056 

First tltt. for t.st output file I.: 1987 OSPREY ENERGY CENTER 2 CTS/COMBINED CYCLE-CLASS 1 JIBIOO 
Second title for las t output file Is : NATURAL GAS, PM CTs , COOliNG TOWER 32 DEC.F BASE L~ 

AVERAGING TIME YEAR 

SOORCf GROOP 10: COO<. .,....,., 
1987 
'988 
1989 
1990 
1991 

HIGH 24'Hour 
1987 
1988 
198. 
1990 
1991 

SOORCE GROUP 10: '" .,....,., 
198' 
1988 
198. 
'990 
199' 

IIIGII Z4'Hour 
1987 
1988 • 1989 
1990 
199' 

COlIC 
(ugh,l) 

0.00018 
0 .00023 
0 .00025 
0 .00018 
0,00026 

0.00469 
0 .00616 
0.00519 
0 .00360 
0 .00462 

0. 00422 
0.00502 
0.00515 
0 .00429 
0.00574 

0.09333 
0.1Z055 
0 .08060 
0 .06294 
0 .077'92 

011 (Iieg) 
or X (a) 

340300. 
340300. 
343700. 
340300 . 
340300. 

343700. 
340300. 
340300 . 
340700. 
340300. 

340300 . 
340300. 
343700. 
340300. 
340300. 

343700. 
340300 . 
340300. 
341100 . 
340300. <I, r eceptor coap.rtat Ions repor ted wi th respect 

"" 0 .00 0.00 
DISCRETE 0.00 0 .00 

• 

OIST (a) PERIOD ENDING 
or Y (II) (YYMKIDHII, 

3165700. 87123124 
3167700 . 88123 124 
3178300. 89123124 
3165700. 90123124 
3169800 . 91123124 

3178300. 87022n4 
316S7tlO. 880712:24 
3169800 . 89091424 
3111900. 900a0324 
3169800. 91080324 

3165700. 87123124 
3161700. 8818124 
3178300 . 8918124 
3165100. 90123124 
3169800. 91 123124 

3178300. 87022n4 
3165700. 88011224 
316noo . 89042024 
3183400. 90031 524 
3169800. 91091824 

to a user- specified origin 
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c: \00 I RPro J ecn \ca I pi ne\ai.burndal e\lflOdel lng\c I ass 1 \ I scs t\pmc: l ex. 067 

co STARTI NG 
CO TI TLEONE 1987 OSPREY ENERGY CENTER 2 CTS/COKB I NEO CYCLE-CLASS I 3/8/00 
to TI TLETWO NATURAL GAS, PM CTs & COOLI NG TOYER 32 OEG.f BASE LOAD 
o MOOElOPT OFAULT cotIC RlIRAL NOCMPL 

CO AVERTIME PERIOO 24 
CO POllUTl D GEN 
CO oU.YCOEF .000000 
CO RUNOfINOT RUN 
CO fiNI SHED 

so STARTI NG 

** Source location Cards: .. IIRSG STACK NUMBER CODE .. .. -._._ ............. -... 
•• , - IIRSG NO. 1 .. B - HRSG NO. 2 
•• Source l ocation Cards : .. SRC IO SRCTYP " YS " .. UTH (0) (0) (0) 

SO lOCATIOH BASE32A POINT 421000. 3103200 . 0.0 
SO LOCATION BASE32B PO I NT 421000. 3103200. 0.0 .. 
SO LOCATI ON COOlT POINT 421000. 3103200. 0.0 
SO lOCATlOH C00l2 POINT 421000. 3103200 . 0.0 
SO lOCATION COOl' POINT 42 1000. 3103200. 0.0 
SO LOCATION COOl' POINT 421000. 3103200. 0.0 
SO LOCATION CCCl5 poUlT ', 421000. 3103200. 0 .0 
SO LOCATION CCCl6 POI NT . . 421000. 3103200. 0 . 0 
SO LOCATlON CCCl7 POINT 421000. 3103200. 0.0 
SO LOCATION COOl' POINT 421000. 3103200 . 0.0 
SO LOCAl ION COOl' POINT 421000. 3103200. 0.0 
SO LOCATION COOL 10 POINT 42 1000. 3103200 . 0.0 .. 
** Source Parameter Cards: 
.. POINT: SRC IO OS HS TS VS OS 

(g/s) (0) (K> (mls) (m) 
;0 SRtPARAM BASE32A 2.810 41. 1 366 .0 19.2 5.79 
SO SRCPARAM BASE32B 2 . 810 41 .1 366 .0 19.2 5.79 .. 
SO SRCPARAM COOL 1 0.012 16.8 300.0 , ... 8.54 
SO SRCPARAM """ 0. 012 16.8 300.0 9." 8.54 
SO SRCPARAM CCCl' 0.012 16.8 300.0 9.88 8.54 
SO SRCPARAM COOl' 0.012 16.8 300.0 ' . 88 8.54 
SO SRCPARAII COOLS 0.012 16.8 300.0 , ... 8.54 
SO SRCPARAM COOl6 0.012 16.8 300.0 , ... 8.54 
SO SRCPARAM COOl7 0.012 16.8 300.0 , ... 8.54 
SO SRCPARAM coot' 0.012 16.8 300.0 , ... 8.54 
SO SRCPARAM coot' 0. 012 16.8 300.0 , ... 8.54 
SO SRCPARAM COOl" 0.01 2 16.8 300.0 9." 8.54 
•• .. 
SO BU ILDIIGT 9ASE32A'BASE95A 24.38 29.26 29. 26 29.26 29.26 29.26 
SO BUl l DHGT BASE32A-SASE95A 29.26 29.26 29.26 29.26 29 .26 29.26 
SO 8UI LDHGT BASE32A'BASE95A 29.26 24.38 24.38 24.38 24.38 24.38 
SO BUI LDHGT BASE32A·BASE.95A 24.38 29. 26 29. 26 29. 26 29.26 29.26 
SO BUILDHGT BASE32A' BASE95A 29.26 29.26 29.26 29.26 29.26 29.26 
SO BUILDIIGT BASE32A-8ASE95A 29.26 24.38 24.38 24.38 24.38 24 .38 
SO IUILDWIO BASE32A- BASE95A 32.66 80.49 94.46 1OS . S6 113.44 ' 17.89 
SO SUILDVlo BASE32A-BASE95A 118.75 116_00 109.73 116.00 118 .75 117.89 
SO BUllOWI O BASE32A' BASE95A 113.44 33 . 15 34.02 33.85 32.66 30.48 
SO BUILDWI O BASE32A-IIASE.95A 32.66 80.49 94.46 105.56 113.44 11 7.89 
SO BUILOWID BASE32A-BASE95A 118. 75 116. 00 109.73 116.00 118.75 111.89 
SO BU llOWID BASE32A'BASE95A 113.44 33. I S 34 .02 33.85 32 .66 30 .48 .. 
SO BUllONGT BASE32B-BASE95B 24.38 24.38 29 .26 29.26 29 .26 29.26 
SO BUl lONGT BASE32B-BASE95B 29.26 29.26 29.26 29. 26 29 .26 29.26 
SO BUl l OIIGT IIASE32B-BASE95B 29.26 29.26 29.26 24.38 24 .38 24.38 
$0 BUllDIIGT IIASE32s'BASE95B 24.38 24.38 29.26 29.26 29. 26 29.26 
SO BUILOHGT BASE3211-BASE95B 29.26 29.26 29.26 29. 26 29.26 29 .26 
;0 BUILOHGT BASE3211-BASE9S8 29.26 29.26 29.26 24.38 24.38 24.38 
SO BUllDWID BASE32B-BASE95S 32.66 33.85 94.46 105 .S6 113.44 117.89 
SO BUl l DWID BASE328-BASE95B 118.75 1'6.00 109. 73 '16.00 118.75 117.89 
SO BUILOWIO BASE3211-BASE95B l B.44 1OS. 56 94.46 33.85 32.66 30 .48 
SO BU I LD~ID SASE328-SASE95B 32 .66 33.85 94.46 105.56 113 .44 117.89 
SO BUltD~ID BASE32B-SASE958 118.15 116.00 109 .73 116.00 118.75 117.89 
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C:\DOIRProjectl\cetploe\eubunndale\modellng\clesll\llclt\pmClex.087 3/10/00 6:24AM 

SO BUllDVIO BASE328-BASE958 113.44 105.56 
•• 94.46 33.8S 32.66 30.43 

SO BUllONGT COOl I 13.72 13.72 13.n 13.72 13.72 13.72 
SO BUILONGT COOl1 13.72 13.72 !3.n- 13.72 13.72 13.72 

.llONGT COOL 1 13.72 13.72 13.72 13.72 13.72 13.72 
IlOHGT COOll 13.72 13.72 13 .72 .. 13.72 13.72 13.72 

8UILOHGT COOll 13.72 13.72 13 .72 13.72 13 .72 13.72 
SO BUILDHGT COOl l 13.72 29.26 29.26 29.26 29.26 24.38 
SO BUllDVIO COOll 85 . 49 ..... 84.07 79.50 72.51 63.32 
SO BUILO~ID COOl! 52.21 39.50 2>.60 39.50 52 .21 63.32 
SO 6UIlOWIO COOll 72.51 79.50 84.07 ..... 85 . 49 62.30 
SO BUllOWID COOl' 85.49 ..... 84.07 79.50 72.51 63.32. 
SO BUllDWIO COOl' 52.21 39.50 25 . 60 39.50 52.Z1 63.32 
SO 8UllOVID COOl ! 72.51 105.56 94.46 80.49 64.08 85.34 

SO BUllOHGT COOLZ 24.38 13.72 13 .72 13.72 13.72 13.72 
SO BUllDHGT COOl2 13.72 13 .72 13.72 13.72 13.72 13.72 
SO BUllDHGT COOl2 13 . 72 13.72 13.72 13.72 13.72 13.72 
SO 8IJllDHGT coot.2 13.72 13.72 13.72 13.72 13.72 13.72 
SO BUllDHGT COOl2 13.72 13.72 13.72 13.72 13.72 13.72 
SO BUTlDHIIT COOLZ B.n 13.72 29.26 29.26 29.26 24.38 
SO 6UILD~10 COOL2 95.43 ..... 84.07 79.50 72.51 63 .32 
SO BUILOW10' COOLZ 52.2.1 39.50 25.60 39.50 52.21 63 .32 
SO BUllDWlD COOlZ 72.51 79.50 84.07 ..... 85.49 82.30 
SO BUILOWIO COOLZ 85.49 ..... 84.07 7'9.50 72 .51 63.32 
SO BUILOWID COOl2 52.2.1 39.50 25.60 39.50 52.21 63.32. 
SO BUIlOWIO COOl2. 72.51 79.50 94.46 80.49 64.08 85.34 

SO BUILOMGT COOl3 24.38 24.38 13.72 13.72 13.72 13.72 
SO BUILOHGT COOl3 13 .72 13 . 72 13.72 13.72 n.72 n.72 
SO BUILOHGT COOl3 13.72 13.72 13 .72 13.72 "13.72 13.72 
SO BUILDHGT COOl3 13.72 13.72 13.72 13.72 13 .n 13.72 
SO BUllOHGT COOL3 13.72 n.n 11.72 13 .72 13.72 13.72 
SO BUILOHGT COOl3 13.72 13.72 29. 26 29.26 29.26 29.26 
SO BUILDWID COOl3 95.43 102.61 84.07 79.50 72 . 51 63.32 
SO BUILOWIO COOl3 52.21 39.50 25.60 39.50 52 . 21 63 .3Z 

• BUIlWIO COOl3 72.51 79.50 84.07 ..... 85.49 82..30 
BUIlOWID COOl3 85.49 ..... 84.07 7'9.50 72.51 63.32 
BUIlOWIO COOl3 52.21 39.50 25.60 39.50 52.21 63.32 

SO BUIlOWIO COOL3 72.51 79.50 94.46 80.49 64.08 45.72 

SO BUIlOHGT tOqI.4 29.26 24.38 13. 72 13.72 13.72 13.72 
SO BUILOHGT COOl4 13 .72 11.72 n.n 13.72 13.72 13.72 
SO 8tJILOHGT COOl4 13.72 13.72 13.n 13 . 72 13 .72 13.72 
SO BUIlOHGf COOl4 13.72 13.72 13. 72 13.72 13 .72 13 .72 
SO BUllOHGT COOl4 13.72 11.72 13. 72 13.72 13.72 13.72 
SO BUILDHGT COOl4 13.72 13.72 13.n 29.2.6 29.26 29.26 
SO BUILOWIO COOl4 64.08 102.61 84.07 79.50 72.51 63.32 
SO BUILOWID COOl4 SZ.21-. 39.50 25.60 39.50 52.21 63.3Z 
SO BUIlOWID COOl4 n.51 "79.50 34.07 ..... 85.49 OZ.30 
SO IUllDWlD COOL4 85.49 ..... 84.07 79.50 72.51 63.32 
SO BUILOW1D COOl4 52.21 39.50 25 .60 39. 50 52.21 63.32 
SO BUllOWID COOl4 72.51 79.50 84.07 80.49 64.08 4s.n 

SO 801LDHGT .COOl5 29.26 29.26 24.38 13.72 13.72 13.72 
SO 8UILDHGT COOlS 13.72 13 .72 13.72 13.72 13.72 13 .72 
SO BtJILONGT COOlS 13.72 13 . 72 13.72 13.72 13.72 13.72 
SO BUILOHGf COOlS 13.72 13.72 13.72 13.72 13.72 13 .n 
SO BUILOHGT COOlS 13.72 13 . 72 13.72 11.72 13.72 13.72 
SO 8tJILDNGT COOlS 13.72 13 .12 13.72 13.72 29 . 26 29.26 
SO BUILDWID COOlS 64.08 80.49 106.6& 79.50 12.51 63.32 
SO BUllOlilD COOlS 52.21 39.50 2>.60 39.50 52.21 63.32 
SO 8tJllOWIO COOlS 72.51 79.50 84.07 ..... 85.49 82.30 
SO BUILOIiID COOLS 85.49 ..... 84.07 " 79.50 72.51 63.32 
SO BUILOIiID COOLS 52.21 39.50 25.60 39.50 52.21 63.32 
SO BUILDliIO COOLS n.51 79.50 84.07 ..... 64.08 45.72 

til BU ILDHGT coot.6 13.72 13.72 13.72 13.72 13.72 13.72 
BU ILOHGT COOI.6 13.72 13.72 13.72 13.72 13.72 13.72 
BUILDHGT COOl6 13.72 13.72 13.72 13.72 13.72 13 . 72 

SO BUILDHGT COOl6 13.72 13.72 13 .72 13.72 13.72 13 . 72 
SO BU1LDHGT COOl6 13.72 13.72 13.72 13.72 13.72 " 13.72 
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SO SUI LOHGT COOL6 13. 12 29.26 29.26 29. 26 29.26 24.38 
SO BUILOWIO COOL6 85.49 86 .09 84 .07 79.50 12.51 63 .32 
SO BUILOWIO COOL6 52.21 39.50 ".60 39.50 52 . 21 63.32 
0;() BUILDWID COOL6 12.5 1 79 .50 84 .07 86.09 85.49 82 .30 
.0 BUILOWIO COOL6 85.49 86 .09 84 .07 1'9. 50 12.51 63.32 • SO BUILOWIO COOI.6 52.21 39.50 " .60 ~ 39.50 52.21 63 .32 

SO BUILOWIO COOL6 n.51 105.56 94.46 80.49 64 . 08 85.34 

SO 8UILOHGT COOl.7 24.38 13.72 13.72 13.72 13.72 13.72 
SO SUILOHGT COOL7 13.12 13.72 13.12 13.12 13 .12 13.12 
SO BUILOHGT COOl.7 13 .12 13.72 13.72 13.72 13 .72 13.72 
SO BUILOHGT COOL7 B .n 13.72 13 .12 13.72 13.12 13.12 
SO BUILOHGT COOI.7 13.72 13.12 13.12 13.12 13.12 13.12 
SO BUllOHGT COOI.7 B.n 13.12 29.26 29.26 29 .26 24 . 38 
SO BUll0WIO COOl7 95 .43 86 .09 84.07 79. 50 12 .51 63 . 32 
SO BUILOWIO COOl7 52 .21 39.50 25.60 39.50 52 . 21 63.32 
SO BU ILOW1D COOl7 72.51 1'9.50 84.07 86.09 85.49 82.30 
SO BU ILOW IO COOI.7 85 .49 86.09 84.07 79.50 72.51 63.32 
SO BUIlDWIO COOl7 52 . 21 39 .50 ".60 39.50 52.21 63 . 32 
SO BU llOWIO COOl7 12 .51 79 .50 94.46 80.49 64.08 85 .34 

SO 8U ILOHGT COOlS 24 .38 13.72 13.72 13.72 13 .72 13.72 
SO BU ILOHGT COOl8 13 .12 13 .12 B.72 13.12 B .n 13 . 72 
SO BU ILOHGT COOl8 B .72 13 .72 13.72 13.72 13 .72 13.72 
SO BU ILOHGT COOl8 13.72 13.72 13.72 13.72 13.72 13.72 
SO BUILOHGT COOl8 13 .12 13 .12 B.72 13.12 13.72 13.72 
SO BUILOHGT COOl8 13.12' 13 . n B.n 29.26 29 .26 29.26 
SO BUILOWIO COOL8 95 .43 86.09 84 .07 79.50 72.5 1 63.32 
SO BU ILOWIO COOLS 52.21 39 .50 25.60 39.50 52 . 21 63 . 32 
SO BUILOWIO COOL8 72.51 79 .50 84 .07 86.09 85 .49 82.30 
SO BU ILDW IO COOlS 85.49 86.09 84.07 79.50 72. 51 63 .32 
SO BUILOWIO COOlS 52.21 39.50 25.60 39.50 52.21 63.32 
SO BUI LOWIO COOl8 n . 51 79.50 84.07 80 .49 64.08 45.n 

'iO BUIUlHGT COOL9 29.26 24.38 13.n B . n 13.72 B.n • m IlUILOHGT COOl9 13.12 B.n 13.n 13 .12 13.12 13.n 
SO BUllOHGT COOL9 13.72 13.12 13 .72 13.72 13 .72 13 . 72 
SO BUILOHGT COOL9 13.72 13.12 13.72 13.72 13 .72 13 . 72 
SO BUllOHGT COOL9 13 .72 13 .72 13.12 13 .72 13.72 13 . n 
SO BUILOHGT COOl9 13.12 13.72 13 . 72 29.26 29.26 29.26 
SO 8UllDWlO COOl9 64.08 102.61 84.07 79 .50 12.51 63 .32 
SO 8UILOWIO COOL9 52.21 39 .50 ".60 39 .50 52 .21 63 .32 SO 8UILOWIO COOL.9 12.51 79.50 84.07 86.09 85.49 82.30 
SO BUI LOWIO COOL9 85 .49 86 . 09 84.07 79 .50 72.51 63.32 
SO 8UI LDW IO COOl9 58. 10 37. 24 15 .24 37.24 58.10 77.2 
SO BUI LOW IO COOl9 12 .51 19 .50 84.07 80.49 64.08 45 . 12 

SO BUILOHGT COOL 10 29 .26- 29 .26 13 .72 13.12 13. 72 13.12 
SO BU ILDHGT COOlIO 13.72 13.n 13 .72 13.12 13.72 13.12 
SO BUILOHGT COOll0 13.12 13.12 13.12 13 .n 13.12 13.n 
SO BUIlOHGT COOlIO 13.12 13.12 n.n 13.12 13.72 13 .12 
SO BUILOHGT COOl I0 13. 72 13 .12 13 .72 13.12 13.72 13.12 
SO BUILOHGT COOlIO 13.72 13.72 13.12 13.72 29. 26 29. 26 
SO 8UILOWID COOL 10 ".DO 80.49 84.07 79.50 12.51 63 .32 
SO IUILDW IO COOlIO 52.21 39.50 " .60 39.50 52.21 63.32 
SO BUILDWIO COOLIO n .S! 79.50 84.07 86.09 85.49 82. 30 
SO BUILOWIO COOL l0 85 .49 86.09 84 .07 79.50 n.Sl 63.32 
SO IUllDWID COOUO 52.21 39.50 25.60 39.50 52.21 63.32 
SO BUILDWID COOlI0 72.51 79.50 84.07 86. 09 64.08 45.12 •• 
SO EMISUN IT .100000E+07 (GRAMS/SEC) (M I CROGRAMS/CU9 1 C'METER) 
SO SRCGRCJJP COOl COOll' COOll0 
SO SRCClOOP ALL 
•• 
SO FHU SHEO 

RE SU.RTlNG 
U DISCCART 340300 3165700 • RE DISCCART 340300 316nDO 
RE OISCCART 340300 ]169800 
RE OI SCCART 340700 3171900 
RE OISCCART 342000 3174000 
RE OISCCART 343000 3176200 

Pagl!: 3 
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ItE DISCCART 343700 3178300 
ItE DISCCART 34Z400 3180600 
ItE DISCCART 3411003183400 
Jl:E DISCtART 339000 31a3400 

_ ISCCART 336500 3183400 
ISCCART 334000 3183400 
ISCCART 331500 3183400 

RI! 'IMISHED 
•• 
ME STARTING 
ME INPUlFll c:\MET\TPAB70.MET 
ME AHEMHGHT 6.700 METERS 
ME StJRFDATA lZ84Z 1987 
ME UAIROATA 12842 1987 

TAMPA 
RUSKIN 

ME WINDCATS 1.54 3.09 5.14 8.23 
ME f i NI SHED 
•• 
Cl.I STARTING 
Cl.I RECTABLE AltAVE FIRST 
Cl.I FINISHED 

••••••••••••••• * •••••••••••••••••• * 
••• SETUP Finishes Successfully .* • 
••••••• * •••••••• ****** •• ******** •• * 

10.80 

_.* ISCST3 • VERSION 99155 *** **. 1987 OSPREY ENERGY CENTER 2 CTS/C0H8INEO CYClE'ClASS 1 3/8/00 
*-* NATURAL GAS, PM CTs & COOLING T~R 32 OEG.F BASE LOAD 

**MCllELOPTs : 
CONe RURAL FLAT DFAUlT 

••• HOOEl SETUP OPTiOHS SUMMARY 

**Sift1)le Terrain Model Is Selected 

-·Model Is Setup for Calculation of Average CONCentration Values. 

•• SCAVENGING/DEPOSITION lOGIC .. 
_ odel Uses NO DRY DEPLEtiON. DDPLETE ~ F 

odel Uses NO ~T DEPLETION. ~PlETE = F 
NO Y£T SCAVENGING Data Provided. 

·.NO GAS DRY DEPOSITION Data Provided. 
··Model Does NOT Use GRIDDED TERRAIN Data for Depletion Calculations 

**Kodel Uses RURAL Dispers ion. 

··Model Uses Regulatory DEFAULT Options: 
1. Final Plune Rise. 
Z. Stack·tlp oownwash. 
3. Buoyancy·jncb:;ed Dispersion. 
4. Use Calms Processing Routine. 
5. Hot Use "i8s~ng Data Processing Routine. 
6. Default WIneS Proffle Exponents . . 
7. Default Vertical Potential T~rature Gradients. 
8. -upper Bound- Values for Supersqust Buildings. 
9. No Exponenthl Decay for RURAL Mode 

"Model AssUlle"S Receptors on FLAT Terrain. 

*"Model Assunes No fLAGPOlE Receptor Heights. 

·*Model Calculates 1 short TeNt Average(s) of: 24-HR 
and Calculates PERIOD Averages 

••• 

·*Thls Run Includes: 12 Source(s); 2 Source Groupes); and I 13 Receptor(s) 

**The Model Assumes A Pollutant Type of: GEN 

"Hodel Set To continue RUNning After the Setup Tes ting. 

**OUtput 

"NOTE: 

Options Selected: 
Hodel OUtputs Tables of PERIOO Averages by Receptor 
Model OUtputs Tables 0' Nighest Short Tena Values by Receptor (RECTABlE Keyword) 

The Following flais Hay Appear Following CONe Values: c for Cal~ Hours 
m for Hissing Hours 
b for 80th Ca llll and Hissirog 
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e:\DOIRProJeets\ealplne\aubunndale\mOdellng\elass1\lsest\pme1ex.087 3/10/00 6:24AM 

AneII. Hilt. (III) • 6.70 ; Oeeay Cod. 0.000 Rot. Angle" 0 . 0 "Mise. Inputs: 
~1 .. lon unit, • (GRAMS/SEC) Eais.lon Rate unit hetor " 0.10000E"07 
OUtput units • ( MICROGRAMS/CUB IC' METER) 

"'AppI'"oxlmate Storelle Requi r ements of Model " 1.2 HB of RAM . 

·· 'nput Rl,nStrU .. File: PMC1C.187 
"OUtput Print File: I'MC1C . 087 

••• ISCST) VERS I ON 99155 ••• • .. 1987 OSPREY ENERGY CENTER 2 CTS/COH81NED CYCLE'ClASS I 3/8/00 
••• NATURAL GAS , PM CTs l COOliNG TOW£R 32 DEG . F BASE LOAD 

·*MCOELOPT$: 
CONC RURAL fLAT OfAULT 

••• POINT SOURCE DATA ••• 

••• 
••• 

''''''L 

03/De 
23:38: 
PAGE 

• 

SOO1lCE 
ID 

NUNBER EMISSION RATE 
PART. (USER UNITS) 
CATS. 

BASE 
)( Y £lEV. 

(METERS) (METERS) (METERS) 

STACIC 
HEIGHT 

(METERS) 

STACK 
TEMP. 
(DEG . K) 

STACIC 
EXIT VEL. 

(M/SEC) 

STACK 
DIAMETER 
(METERS) 

BUILDING EMISS ION RATE 
EX ISTS SCAtAR VARY 

BY 

BASE32A 0 0 .281ooE"01 421000.0 3103200.0 0.0 41.10 366.00 19.20 5.79 rES 
BASE328 0 0.281ooE·Ol 421000.0 3103200.0 0.0 41.10 366.00 19.20 5 .79 rES 
COOL! 0 0 .12OOOE-Ol 421000.0 3103200.0 0.0 16.80 300.00 '.00 8 . 54 rES 
=, 0 0.12000E-Ol 421000.0 3103200.0 0 . 0 16.80 300.00 '.M 8.54 rES 
=, 0 0.12000E·01 421000.0 3103200.0 0.0 16.M 300.00 ' .M 8.54 '" COOL' 0 0.12000E~0' 421000.0 3103200.0 0.0 16.80 300 . 00 ' .M 8.54 rES 
=5 0 0.12OO0E-Ol 421000.0 3103200.0 0.0 16.M 300 .00 '.00 8.54 '" COOL' 0 0.12oooE-Ol 421000.0 3103200.0 0.0 16.80 300.00 ' .M 8.54 '" COOL7 0 0.12oooE-Ol 421000 . 0 3103200.0 0.0 16.M 300. 00 , ... 8.54 '" COOLS 0 0 .1 2OOOE-Ol 421000 . 0 31 03200.0 0.0 16.80 300.00 , ... 8.54 '" COOL' 0 0.12OOOe-Ol 421000.0 3103200.0 0.0 16.80 300.00 ' .M 8.54 '" COOL 10 0 0.12OOOE-Ol 421000.0 31 03200.0 0.0 16.M 300.00 '.M B.54 '" ... ISCSTJ • VERS ION 99155 ••• ••• 1987 OSPREY ENERGY CENTER 2 CTS/OOM8INED CYCLE'ClASS I 3/8/00 

••• IlATURAl GAS , PM CTs .. COOLINC TOoIER 32 DEC . f BASE LOAD 
' ·MOOELOPTs : 

COlIC RURAL fLAT OfAULT 

••• SOURCE IDS DEFINING SOURCE CROUPS ••• 

GROUP 10 SOURCE IDs 

eccL = , COOL' COOL' COOL< COOL5 COOL' COOL7 COOL8 COOL' = 10 

••• 
••• 

'OCI1PL 

0"'0 

"''''' • PA" 

ALL BASE32A , 8ASE328 , COOL 1 • COOL' • COOL' • COOL' • COOL5 • COOL. • COOL7 • COOL' • =, • COOl. 
••• ISCST3 • VERSION 99155 ••• ••• 1987 OSPREY ENERCY CENTER 2 CTS/COMBINED CYCLE-CLASS 1 3/B/00 • •• 03/08 

... NATURAL GAS, PM CTa .. COOLING TOWER 32 OEC . f BASE LOAD ••• 23 :38: 
·*MCOELOPTI : PA" 
,,"C RURAL FLAT OfAIJLT 'OCMPL 

••• DIRECTION SPECIFIC BUILDINC DIMENSIONS ••• 

SOURCE 10: 8ASE32A 
IFV 8H BV WAI( IFV 8H BV IIAX IFV 8H ... IIAX IFV 8H BV IIAX IFV 8H BV IIAX IFV 8H • 1 24 . 4, 32.7, 0 , 29.3, BO.5, 0 , 29.3, 94.5 , 0 4 29. 3, 105.6, 0 5 29.3, 113.4, 0 • 29.3, 117 

7 29.3, 118.8, 0 0 29.3, 116.0, 0 , 29.3, 109. 7, 0 10 29.3, 11 6.0, 0 11 29.3, l1B.B, 0 12 29.3, 117 
13 29.3, 113 . 4, 0 14 24 .4, 33 . 2, 0 15 24.4, 34.0, 0 " 24 . 4, n.8, 0 17 24.4, 32 .7, 0 18 24.4, 30 

" 24.4, 32.7, 0 20 29.3, 80.5, 0 21 29.3 , 94.5, 0 22 29.3, 105 . 6, 0 " 29.3, 113.4, 0 " 29.3 , 117 

" 29.3, 11B.8, 0 " 29.3, 116.0, 0 " 29. 3, 109.7, 0 28 29.3, 116.0, 0 29 29 . 3, 118 . 8, 0 30 29.3, 117 
31 29.3, 113.4 , 0 32 24.4, 33.2, 0 n 24.4 , 34 . 0 , 0 34 24.4, n . 8 , 0 35 24 . 4, 32.7, O ' 36 24.4, 30 

~RCE 10: BASE328 •• IFV " •• WAI( IFV " •• ..., IFV " B. .""' IFV " B. ... , IFV '" B. IIAX IFV " 1 24.4, 32.7, 0 , 24.4 , 33 . 8, 0 , 29 . 3, 94 . 5 , 0 4 29.3, 105.6, 0 5 29.3, 113.4, 0 • 29 . 3, 117 
7 29.3, 118.8, 0 • 29.3, 116 . 0, 0 , 29. 3 , 109.7, 0 10 29.3, 116.0, 0 11 29.3, 118.8, 0 12 29 . 3, 11 7 

13 29. 3 , 113 .4, 0 14 29.3, 105 . 6, 0 15 29.3, 94 .5 , 0 " 24 .4 , 33.8 , 0 17 24.4, 32 .7, 0 18 24.4, 30 

Page: , 



c:\DOIRProJeets\calplne\auburndaLe\modellng\class1\iscst\pmC1ex.081 3110/00 6:Z4AH 

" Z4.4, 3Z.7, 0 " Z4.4, 33.8, 0 21 19.3 , 94 .5, 0 22 Z9.3 , 105.6, 0 23 29 .3, 113.4, 0 24 29.3, 117 
Z5 29.3, 118.8, 0 Z6 29.3, 116.0, 0 27 29.3, 109 .7, 0 ,. Z9.3, 116. 0, 0 ,. Z9.3, 118.8, 0 30 Z9.3, 117 
31 29.3 , 113.4, 0 " Z9.3, 105.6, 0 " Z9.3 , 94.5 , 0 34 Z4.4, 33.8, 0 35 Z4 .4, 3Z.7, 0 ,. Z4.4 , 30 

e CE 10: COOll 
IFV " B. VA' IFV " B. VA' IFV " B. VA' IFV " B. .AK IFV " ,. VA' IFV BH B , 13.7, 85.5, 0 , 13.7, 86 . 1 , 0 , 13.7, 84.1, 0 , 13 . 7, 1'9 .5, 0 , 13 .7, n.5,0 • 13.1, ., 

7 13.7, 5Z.Z, 0 , 13.7, 39. 5, 0 , 13.1, Z5.6, 0 ,. 13.7, 39.5 , 0 11 13 . 7, 5Z.Z, 0 " 13.7, 63 

" 13.7, n.5,O 14 13.7, 79.5, 0 15 13 .7, 84.1, 0 16 13.7, 86.1, 0 17 13.1, 85.5, 0 18 13 .7, " " 13.7, 85.5, 0 " 13.7, 86.1 , 0 21 13 . 7, 84. 1, 0 " 13.7, 79.5, 0 " 13 . 1 , n.5, 0 24 13 .7, " Z5 13.7, 5Z .Z, 0 Z6 13.1, 39.5, 0 27 13.7, Z5.6, 0 ,. 13.7, 39.5, 0 ,. 13.7, 5Z .Z, 0 30 13 .7, " 31 13.7, n .5,O " Z9.3, 105 .6, 0 " 29.3, 94 .5, 0 " 29.3, SO.5, 0 35 Z9 .3, 64 . 1, 0 36 24.4, ., 
SOUtCE 10: coolZ 

IFV " ,. VA' IFV OK " .AK IFV OK B. .AX IFV OK B. .AK IFV " B. .AK IFV " B , Z4.4, 95.4 , 0 , 13.1, 86. 1, 0 , 13.7, 84.1, 0 , 13 .7, 79.5, 0 , 13.7, n.s, 0 • 13.1, " 7 13.7, 52.2, 0 • 13.7, . 39.5, 0 9 13.7, 25.6, 0 ,. 13 .7, 39.5, 0 11 13.7, 52.2, 0 " 13 .7 , " " 13.7, n.5,O " 13.7, 79 .5, 0 15 13.7, 84.1, 0 16 13 .7, 86.1, 0 17 13 .7, 85 .5, 0 ,. 13 . 7, ., 
" 13 . 7, 85.5, 0 " 13.7, 86.1, 0 21 13.7, 84 . 1, 0 22 13.7, 79.5, 0 23 13 .7, 72.5, 0 24 13.7, " Z5 13.7, 52 .2, 0 Z6 13 .7, 39.5, 0 27 13.7, 25.6, 0 ,. 13.7, 39.5 , 0 Z9 13.7, 52.2, 0 30 13.7, " 31 13.7, n .5,O " 13 . 7, 79.5, 0 " Z9.3, 94.5, 0 " Z9.3, SO.5, 0 35 29.3, 64.1, 0 ,. 24.4, ., 
••• ISCST3 - VERSION 99155 *** **. 1987 OSPREY ENERGY CENTER 2 CTS/COM81NEO CYCLE'CLASS I 3/8/00 ••• 03108 

u . NA TURAL GAS , PM Cis & COOLING HM. 32 DEG.F BASE LOAD ' " 23:18: 
uMOOELOPTs: PAGE 
CONC iiURAl FLAT DFAULT N<""', 

••• DIRECTION SPECifiC 8UILDING DIMENSIONS ••• 

SOURCE 10: CooL3 
IFV OK B. . AK IFV OK B. \.lAIC IFV OK B. .AK IFV " B. .AK IFV OK B. .AK IFV OK B , 24.4, 95.4, 0 , 24 . 4, 102 . 6, 0 , 13.7, 84.1, 0 4 13.7, 79.5, 0 , 13.7, n.5,O • 13.7, " .. 13.7, 52.2, 0 • 13.7, 39 .5, 0 , 13.7, 25 .6, 0 10 13.7 , 39.5, 0 11 13.7, 52.2, 0 1Z 13.7, " 13.7, n.5, 0 14 13.7, 79.5, 0 15 13.7, 84.1, 0 16 13.7, 86 . t, 0 17 13.7, 85.5, 0 ,. 13.7, ., 

13.7, 85.5, 0 " 13.7, 86.1, 0 21 13.7, 84.1, 0 22 13.7, 79.5, 0 " 13.7, 72 .5, 0 Z4 13.7, " Z5 13. 7, 52.2, 0 Z6 13.7, 39.5 , 0 27 13.7, 25.6, 0 ,. 13.7, 39.5 , 0 Z9 13 .7, 52 .2, 0 30 13 .7 , " " 13.7, n.5,o " 13.7, 79.5, 0 " Z9.3 , 94.5, 0 34 29 .3, 80.5, 0 35 29.3, 64.1, 0 ,. 29 .3, " 
SOORCE ID: COOl4 

IFV " BY .AX IFV " BY "" IFV BH BY .AK IFV " B. "" IFV " B. .AK IFV BH B , 29.3, 64. 1 , 0 , 24.4, 102.6, 0 , 13.7. 84.1 . 0 , 13 .7. 79. 5. 0 , 13.7, n.5, O • 13.7, 63 
7 13.7, 52.Z, 0 8 13.7, 39. 5, 0 , 13.7, 25.6, 0 10 13.7, 39.5, 0 11 13.7, 52.2 , 0 1Z 13.7, 63 

" 13.7, n.s, 0 14 13.7, 79.5 , 0 15 13 . 7, 84.1,0 16 13 .7, 86. 1, 0 17 13.7, 85.5, 0 I. 13.7, 8Z 

" 13.7, 85.5, 0 20 ._13.7, 86.1,0 21 13.7, 84. 1, 0 22 13.7, 1'9.5, 0 t3 13 .7, n.5, 0 24 13.7, 63 
Z5 13.7, 52.2, 0 Z6 13.7, 39.5, 0 27 13.7, 25.6, 0 ,. 13.7, 39.5, 0 ,. 13.7, 52 .2, 0 30 13 .7, 63 .' 
31 13.7, n.5, 0 " 13.7, 79.5, 0 " 13 .7, 84. 1, 0 34 29.3, 80.5, 0 35 29.3, 64.1, 0 ,. 29.3, " 

S«IItCE 10: COOlS 
IFV OK BY VAX IFV BH " .AK IFV BH 8V VAX . IFV BH B. VAX IFV OK BY VAX IFV BH B , 29.3 , 64. 1,0 , 19.3 , 80.5 , 0 3 24.4, 106. 7 , 0 , 13.7, 79. 5, 0 , 13.7, n.5, 0 • 13.7, 63 

7 13 .7, 52.2, 0 • 13.7, 39.5 , 0 , 13.7, 25.6, 0 10 13.7, 39.5, 0 11 13.1, 52.2, 0 1Z 13.7, 63 
13 13.7, n .5,0 14 13.7, 79 .5, 0 15 13.7, 84 .1 , 0 16 13.7, 86. 1, 0 17 13.7, 85.5, 0 ,. 13.7, " " 13.7, 85.5, 0 " 13.7, 86.1,0 21 13.7, 84 . 1, 0 22 13.7, 79. 5, 0 Z3 13.7, n.5,O 24 13.7, 63 
Z5 13 .7, 52.2, 0 Z6 13 .7, 39.5, 0 '7 13 .7, 25.6, 0 Z8 13.7, 39.5, 0 ,. 13.7, 52.Z , 0 30 13 .7, 63 
31 13.7, n.5, D " 13.7, 79.5, 0 " 13.7, 84.1, 0 34 13.7, 86.1, 0 35 29.3, 64. 1, 0 36 29.3, " 

SOORCE ID: COOl6 
IFV " '" .'" IFV " B. VAX IFV '" •• .AK I<V OK B. "" IFV " OW .AK '" OK B , 13.7, 85. 5, 0 , 13.7, 86.1,0 3 13 .7, 84.1, 0 4 13.7, 79. 5, 0 , 13.7, n.5,O • 13.7, 63 

7 13.7, 52.2, 0 • 13.7, 39.5, 0 , 13 .7, 25.6, 0 10 13.7, 39.5 , 0 11 13.7, 52.2, 0 " 13.7, 63 

.,~ 13.1, n.5 , 0 " 13.7, 79 . 5, 0 15 13.7, 84 . 1, 0 ,. 13 .7, 86.1, 0 17 13.7, 85.5, 0 1. 13.7, 8Z 
13.7, 85.5 , 0 zo 13.7, 86.1, O. Z1 13.7, 84.1, 0 2Z 13 .7, 79 .5, 0 Z3 13. 7, n.5, 0 " 13.7, 63 
13.7, 52.2, 0 Z6 13.7, 39.5, 0 Z7 13. 7, 25.6 , 0 ,. 13 .7, 39.5, 0 ,. 13.7, 52.2, 0 30 13.7, 63 

31 n.7, n.5,O 3Z Z9.3, 105.6, 0 33 29 .3, 94.5, 0 34 29.3, 80.5, 0 35 29 .3, 64. 1, 0 36 24 .4, ., 
Page: 6 
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*** ISCSTl - VERSION 99155 *** *** 1987 OSPREY ENERGY CENTER 2 CTS/COMBINED CYCLE' CLASS I 3/S/00 ••• 03/08 
*** NATURAL GAS , PM CT$ & COOliNG TOI./ER 32 DEG.F BASE L~ ••• 23:38: 

·*MOOELOPl$: PAGE • ONe RURAL FLAT DFAULT NOCMPL 

*** DIRECTION SPECIFIC BUILDING DIMENSIONS *** 

SClJRCE 10: COOL7 
IFV '" BII ." IFV '" ,. '" IFV '" ,. .'" IFV '" BII ." IFV '" ,. ." IFV '" , 

I 24.4, 95.4 , 0 2 13.7, 86.1, 0 3 13.7, 84.1, 0 4 13.7, 79.5, 0 5 13.7, n.s, 0 , 13.7, 63 
7 13.7, 52.2, 0 , 13.7, 39.5, 0 • 13.7, 25 .6, 0 10 13 .7, 39.5, 0 " 13.7, 52.2, 0 12 13.7, 63 

13 13.7, n.5,O " 13.7, 79 .5, 0 15 13.7, 84 .1 , 0 " 13.7, 86.1 , 0 17 13.7, 85.5, 0 18 13.7, 82 

" 13.7, 85.5, 0 20 13.7, 86. 1, 0 21 13.7, 84.1, 0 22 13.7, 79.5, 0 23 13.7, n.5,O 24 13 .7, 63 
25 13 .7, 52.2, 0 26 13.7, 39.5, 0 27 13 .7, 25.6, 0 28 13 .7, 39.5, 0 " 13.7, 52.2, 0 30 13.7, 63 
31 13.7, n.5,O 32 13.7, 79.5, 0 33 29.3, 94.5, 0 34 29.3 , 80 .5, 0 35 29.3, 64.1 , 0 36 24.4, 85 

SOORCE 10: COOl8 
IFV '" ,. '" IFV '" BII '" IFV '" ,. ." IFV '" BII '" IFV '" ,. ." IFV " 

, 
I 24.4, 95 .4 , 0 2 13.7, 86. 1, 0 3 13.7, 84 . 1, 0 4 13.7, 79.5, 0 5 13.7, n .s, 0 , 13 .7, 63 
7 13.7, 52 .Z, 0 , 13.7, 39 .5, 0 • 13.7, 25 .6, 0 10 13.7, 39.5, 0 " 13.7, 52 .2, 0 12 13.7, 63 

13 13.7, n.5 , O " 13.7, 79.5, 0 15 13.7, 84.1, 0 " 13.7, 86.1, 0 17 13 .7, 85.5, 0 18 13.7, 82 

" 13.7, 85.5, 0 20 13.7, 86.1, 0 21 13.7, 84.1, 0 22 13.7, 79.5, 0 23 13.7, 72.5 , 0 24 13 .7, 63 
25 13.7, 52. 2, 0 26 13.7, 39.5, 0 27 13.7, 25.6, 0 28 13.7, 39.5 , 0 " 13.7, 52.Z, 0 30 13.7, 63 
31 13.7, n.) , 0 " . .13.7, 79.5, 0 33 13.7, 84.1, 0 34 29.3, 80. 5, 0 35 29.3, 64.1 , 0 36 29.3, 45 

sruRCE 10: COOL9 
IFV '" ,. ." IFV '" ,. ." IFV '" ,. '" IFV '" ,. '" IFV '" ,. ." IFV " 

, 
I 29.3, 64.1 , 0 2 24.4, 102 .6, 0 3 13. 7, 84.1, 0 4 13.7, 79.5, 0 5 13.7, n .s, 0 , 13 . 7, 63 
7 13.7, 52 .2, 0 , 13.7, 39.5, 0 • 13.7, 25.6, 0 10 13.7, 39.5, 0 11 13 . 7, 5Z.Z, 0 12 13.7, 63 

13 13.7, n.5,O " 13.7, 79.5, 0 15 13.7, 84 .1 , 0 " 13.7, 86. 1, 0 17 13.7, 85.5, 0 18 13.7, 82 

" 13.7, 85 . 5, 0 20 13.7, 86.1, 0 21 13.7, 84.1, 0 22 13 .7, 79.5, 0 23 13.7, n.s, 0 24 13.7, 63 
25 13.7, 58.1,0 26 13 .7, 37 .2, 0 27 13.7, ls .Z , 0 2B 13.7, 31.2 , 0 " 13 .1, 58. t, 0 30 13.7, r;. 31 13 .1, n.s , 0 32 13.7, 79 .5, 0 33 13.7, 84.1 , 0 34 29 .3, 80 .5 , 0 35 29.3, 6J. .l ,O 36 29.3 , 

SOURCE 10: COOLIO 
IFV '" ,. ." IFV '" ,. .'" IFV '" ,. UA!( IFV '" ,. ." IFV '" ,. ." IFV '" , 

I 29.3, 64. 1, 0 2 29.3, 80.5, 0 3 13.7, 84 . 1, 0 4 13.7, 79.5, 0 5 13.7, n .5, 0 , 13.7, 63 
7 13.7, 52.2, 0 , 13.7, 39.5, 0 • 13.7, 25.6, 0 10 13.1, 39.5, 0 " 13. 7, 52 . 2, 0 12 13.7, 63 

13 13.7, n.5,O " 13 .7, 79.5, 0 15 13 .7, 84.1, 0 " 13.7, 86 .1, 0 17 13.7, 85.5 , 0 18 13.7, 82 
19 13.7, 85.5, 0 20 13.7, 86. 1, 0 21 13.7, 84.1, 0 22 13.7, 79.5, 0 23 13.7, n.5 , 0 24 13 . 1, 63 
25 13 .7, 5Z.2, 0 26 13.7, 39.5, 0 27 13.7, 25.6, 0 2B 13.7, 39.5, 0 " 13.7, 52.2, 0 30 13.1, 63 
31 13.7, n.s, 0 32 13.7, 79.5, 0 33 13. 7, 84. 1, 0 34 13.7, 86. I, 0 35 29.3, 6J. .l,O 36 29.3, 45 

*** ISCST3 • VERSION 99155 *** *** 1987 OSPREY ENERGY CENTER 2 CTS/COMBINEO CYCLE'CLASS I 3/8/00 ••• 03/08 
*** NATURAL GAS, PM CTs & COOLING TOWER 3Z DEG.F BASE LOAD ••• 23:38: 

-I'IOOELOPls: PAGE 
CONe RURAL FLAT DFAULT 'OCMPl 

*** DISCRETE CARTESIAN RECEPTORS *** 
(X-COORD , Y-OOORO, ZELEV, 2FLAG) 

(METERS) 

( 340300. 0, 3165700. 0, 0.0, 0.0): ( 340300.0, 3161700. 0, 0.0, 0.0): 
( 340300.0, 3169800.0, 0.0, 0.0): ( 340700.0, 3171900.0, 0.0, 0.0); 
( 342000.0, 3174000.0, 0. 0, 0.0); ( 343000.0, 3176200 .0, 0.0, 0.0); 
( 343700.0, 3178300.0 , 0.0, 0 .0); ( 342400 .0, 3180600.0, 0.0, 0 .0); 
( 341100 .0, 3183400.0, 0.0, 0.0); ( 339000.0, 3183400.0, 0. 0, 0 .0); 
( 336500. 0, 3183400.0, 0.0, 0.0); ( 334000.0, 3183400. 0, 0.0, 0.0): 
( 331500.0, 3183400.0, 0 .0, 0.0>: 

*** ISCST3 - VERSION 99155 *** ••• 1987 OSPREY ENERGY CENTER 2 CTS/COMBINED CYCLE-CLASS I 3/8/00 ••• 03/08 
*** NATURAL GAS, PM CT$ , COOliNG TOWER 32 DEG.F BASE LOAD ••• 23:38: 

'*MOOELOPTs : PAGE • CONe RURAL FLAT OFAULT """'l 
*** METEOROlOGICAL DAYS SELECTED FOR PROCESSING *** 

(1=YES; O=HO) 

Page: 7 
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1 
1 
1 

• 1 
1 
1 
1 
1 

• 
- .. ISCSTl 

**MODELOPTs: 

'0'" 

filE: 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 tIl 1 1111'1 1 1 1 1 1 1 1 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 11 " '1~ 1 1 1 1 1111111," 1 1 1 1 1 1 1 1 1 lIt 1 1 1 1 

1 1 1 1 1 1 1 I 1 1 1 11111 1 1 1 111111, ' " 1 1 1 1 1 1 1 1 , 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 111111 

NOTE: METEOROLOGICAL DATA ACTUALLY PROCESSED Vill ALSO DEPEND ON ~T IS INCL UDED IN THE DATA FilE • 

..... Uf>PU BOON!> OF HUT THROJOK fifTH 1oI1ND SPEED CATEGOItIES .... 
(METERS/SEC) 

STABILITY 
CATEGORY 

• • C 
D 
E 
F 

1 
.70000E-Ol 
.70000E-Ol 
.1OOOOE+00 

,~ .15000e .. OO 
.35000E+00 

···.550001:+00 

1.54 , 3.09, 5.14, 8.23, 10.80, 

*** VIND PROFi lE EXPONENTS ••• 

VIND SPEED CATEGORY , 
.70000£-01 
.7tloooe-Ol 
.10000E+00 
.IS000E+OO 
.35000E+00 
.55000E+00 

3 
.70000E-Ol 
.70oooE-Ol 
.IOOOOE+OO 
.15OO0e+00 
.35OOOE+00 
.55OOOE+00 

, 
.70oooE-O l 
.7oo00E-Ol 
.100ooE+00 
.15000E+00 
.35000E+00 
.55000E+OO 

**. VERTICAL POTENTIAL TEKPERATlIRE GRADIENTS -** 
(DECREES KELVIN PER METER) 

STABiliTY WINO SPEED CATEGORY 

, 
.7000O'f-Ol 
.70oooe-Ol 
.10000E+OO 
. 15OO0e.00 
.35OOOE+00 
.55OOOE+00 

CATEGORY 1 2 3 4 5 
A . 00000E+00 .00000E+00 . OOOOOE+OO .000000eOO .00000E+00 
B .00000E+00 .OOOOOE+oo .OOOOOE+OO .OOOOOE_OO .OOOOOE+OO 
C .00000E+00 .OOOOOE+OO .00000E+00 .00000E+00 .oooooe+oo 
D . OOOOOE+OO . 00000E+00 . OOOOOE-oo .OOOOOE+OO .OOOOOE+OO 
E .20000E·01 .20000E·01 .20000E·01 . 20000E'OI .20000E'01 
F .35000e·Ol . 35000E·01 .35000E·01 .35OOOE·01 .35OOOE·01 

• VERSION 99155 .*. * •• 1987 OSPREY ENERGY CENTER 2 CTS/C0M8INED CYCLE·CLASS I 3/8/00 *.- NATURAL GAS, PM CTs & COOLING TOWER 32 DEC.F BASE LOAD 

RURAL rLAT DfAULT 

••• TilE FIRST 24 HOURS OF MeTEOROLOGICAL DATA _ •• 

C:\HET\TPAa7D.MEY 

6 
. 70000e·01 
. 7oo00e·01 
.10000£+00 
.15000E+00 
.35OO0E+00 
.55OOOE+00 

6 
.OOOOOE+OO 
.OOOOOE+OD 
.00000E+00 
.OOOOOE+OO 
.20000E'01 
.35OO0e·01 

.** 03/08 
..... 23:38: 

PAGE 
IIOCHPL 

FORMAT: (412 ,2F9.4 , f6 . 1, 12,2F7 .1 , f9.4, flO . " f8.4, 14, f7 .2) 
SURFACE STATION NO. : 12842 UPPER AIR STATION NO.: 12842 

1W4E: TAMPA N.utE: RUSKIN 
YEAR: "., YEAR: 1987 

FLOW SPEED IE" SYAB MIKING HEICHT (M) US'AR M'O LENGTH z·o IPCOOE PRATE 
Yit MIl DY HI VECTOR (M/S) ,<) CLASS 'URAL .... AN ntiS) (M) (M) ',,"-,IIR) ............... 
87 01 01 01 34 1. 0 6.17 293.7 , 598.7 598.7 O.DODO D.D D.OOOO 0 O.DO 
87 01 01 02 358.0 4.12 293.2 , 651.8 1306.0 D.OOOO O.D D.DODO D O.DO 
87 01 01 03 34.D 6 .17 m.' , 704.8 704.8 D.OOOO D.D MDOD D D.DO 
87 01 01 04 73 .D 6.69 291.5 , 757.8 757.8 D.OOOO D.D O.DODO D D.DO 
87 01 01 05 a3.D 7.20 ,.'"' , 810.8 810.8 D.DODO D.D D.OOOO D D.DO 
87 01 01 06 102.0 7 . 20 ,.'"' , "'.8 "' .. D._ D.D D.DOOO D D.DO 
87 01 01 07 105.0 6.69 289. 3 , 916.9 916.9 D.OOOO 0.0 D._ D D.DO 
87 01 01 08 113 . 0 7.72 2M.7 , 969.9 969.9 0.0000 O.D D.DDOO D D.DO 
'57 01 01 09 107.0 6.17 2M.' , 1022.9 1022.9 O.DDOO 0.0 D.DDOO D D.DO 

.,010110 121 . 0 6.17 2M.' , 1075.9 1075.9 D.DDOO O.D O.DODO D D.DO 
01 01 11 114.0 6 .69 287. 6 , 1128. 9 1128.9 D.OOOO D.D D.DODO D D.OO 

(01 01 12 116.0 6.17 287.0 , 1182.0 1182.0 0.0000 D.D 0 . 0000 D D.DO 
87 01 01 13 133.0 7.20 287.6 , 1235.0 1235.0 D.DOOO D.D 0 .0000 D D.DO 
87 01 01 14 119 .0 7.72 287. 6 , 1288.0 1288 .0 O.DODO D.D 0.0000 0 D.DO 

Page: 8 
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87 01 01 15 13l.0 7.l0 l88.l 4 Il88.0 12:88.0 0.0000 0.0 0.0000 0 0.00 
87 01 01 16 134 .0 7.n l89 .3 4 Il88.0 I l88.0 0.0000 0.0 0.0000 0 0.00 
87 01 01 17 141.0 7.20 l88.l 4 Il88.0 12:88.0 0.0000 0.0 0.0000 0 0.00 
'7 01 01 18 137.0 5.14 l87 .6 5 1l86 .4 12:38.1 0.0000 0.0 0.0000 0 0.00 
.7010119 144.0 3.60 286.5 5 1281.l 1078.6 0.0000 0.0 0 .0000 0 0.00 
87 01 01 lO 117.0 2.06 l85.4 • Il76·.9 919 .0 0.0000 0.0 0.0000 0 0.00 
87 01 01 II 110.0 1.54 284.8 7 1l70.9 759.5 0.0000 0.0 0.0000 0 0.00 
87 01 01 l2 " 2.0 0 .00 283 .7 7 1265. 7 600.0 0.0000 0.0 0.0000 0 0 .00 
87 01 01 23 ll0.0 2 .57 283.7 • 1260 .5 440.5 0.0000 0.0 0.0000 0 0.00 
87 01 01 24 130.0 1.54 282.6 7 1l55 .10 281.0 0.0000 0.0 0 .0000 0 0.00 

... NOTES: STABILITY CLASS ' '''A, 2*8, 3zC, 4~, 5=E AMO 63f. 
FLCN VECTOR IS DIRECtlOM tOolARO WIIICH WIND IS BlOWING • 

••• Iscs t3 • VERSION 99'55 ••• • •• 1987 OSPREY ENERGY CENTER 2 CTS/OOMBINED CYCLE-CLASS I 3/8/00 
... ItATUltAL GAS , PM CTs & COOlIWG TeNeR 3l OEG_F BASE LOAD 

"'MOOElOPts: 
",,"C RURAL FLAT OFAUlt 

*** t HE SLMKARY OF KAlCIIU1 PERICO ( 8760 HRS) RESUltS ••• 

** CONC OF GEM IN (MICROGRAMS/aJ8IC-METER) 

CRCUO 10 AVERAGE CONC . . . . . - . - -

COOl 1St HIGHESt VALUE IS 
2ND HIGHESt VALUE IS 
3RO HIGHESt VALUE IS 
4tH HIGHEST VALUE IS 
5tH HIGHEST VALUE IS 
6TH HIGHESt VALUE IS 
7TH HIGHESt VALUE IS 
8TH HIGHESt VALUE IS 
9TH HIGHEST VALUE IS 

10TH HIGHESt VALUE IS 

All 1ST HIGHESt VALUE IS 
lMO HIGHESt VALUE IS 
310 HIGHESt VALUE IS 
4tH HIGHESt VALUE IS 
5TH HIGHESt VALUE IS 
6T" HIGHEST VALUE IS 
7TH HIGHEST VALUE IS 
8tH HIGHEST VALUE IS 
9TH HIGHEST VALUE IS 

10TH HIGHEST VALUE IS 

*** RECEPTOR TYPES: GC. GRIOCART 
caP. GRIOPOU 
DC • OISCCART 
OP • OISCPOLR 
Btl • 8OJHOARY 

0 .00018 At ( 
0.00017 At ( 
0.00016 AT ( 
0.00014 At ( 
0.00014 At ( 
0.00014 At ( 
0.0001l AT ( 
O.oooll AT ( 
0.00013 AT ( 
O. OOOtz At ( 

0.0042l At 
0.00404 At ( 
0. 00375 AT 
0.00360 At ( 
0 .00355 At ( 
0.00350 AT ( 
0.00349 AT ( 
0.00337 AT ( 
0.003l7 AT ( 
0.00325 AT ( 

RECEPTOR (XR, YR, ZELEV, ZFlAG) 
- - - .. -

340300.00, 3165700.00, 0.00, 
340300.00, 316nDO.00, 0.00, 
340300 .00, 3169800.00, 0.00, 
342000.00, 3174000.00, 0.00, 
340700.00 , 3171900.00, 0.00, 
343000.00, 31762:00 .00, 0 .00, 
343700.00, 3"'1l300.00, 0.00, 
334000.00, 3183400.00, 0.00, 
342400 .00 , 3180600.00, 0.00, 
336500 .00, 3183400.00, 0.00, 

340300.00, 3165700.00, 0. 00, 
340300 .00, 316nDO.OO, 0.00, 
340300.00 , 3169800.00, 0.00, 
343000.00, 31762:00.00, 0 .00, 
342000.00, 3174000.00, 0.00, 
340700.00, 3171900.00, 0.00, 
343100.00, 3178300.00, 0.00, 
34l400 .00, 3180600.00, 0.00, 
336500 .00, 3183400.00, 0.00, 
339000.00, 3183400.00, 0.00, 

Of TYPE 

0.00) DC 
0. 00) DC 
0 .00) DC 
0.00) DC 
0.00) DC 
0.00) DC 
0.00) DC 
0 .00) DC 
0.00) DC 
0.00) DC 

O. OO} DC 
0.00) DC 
0.00) DC 
0.00) DC 
0.00) DC 
0 .00) DC 
0 .00) DC 
0.00) DC 
0.00) DC 
0.00) DC 

••• ISCSTl • VERSION 99155 *** *** 1987 OSPREY EMERGT (fIlTER 2 tTS/taWIMEO CYClE'CLASS I 3/8/00 
*- NATURAL GAS, PM tTl .. COOliNG TeNeR 3l OEG.F BASE LOAD 

**MCOElOPTs : 
COliC RURAL fLAT OfAUlT 

*** THE SUMMART OF HIGHEST l4-HR RESUlTS .** 

** CONC OF GEM 1M (MICROGRAMS/CUBIC-METER) 

DATE 

•• 

3/10/00 6:l4AK 

••• 
••• 

NOCHPL 

03/08 
23:18: 

"" 

METIoIORK 
G11.10·10 

" HA 
HA 

" HA 
HA 
HA 
HA 
HA 
HA 

HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 

" 

•• 

. ... -

**" 03108 
*** 23:38: 

PA" 
HOCMPL 

NETWOR 

• 

• 

OR"" 10 AVERAGE CONC (TYMKlOHH) RECEPTOR (XR, YR . ZElEV, UtAG) Of lTPE GRID - I -- . ... _-- .. . . . . . . . . . . . . . . . . - .. 
XlIII. HIGH 1ST HIGH VALUE IS 0.0046ge ()ij 87tl2ln4: AT ( 343700.00, 3178300.00, 0.00, 0.(0) 0< 

HA . 
ALL HIGH 1ST HIGK VALUE IS 0.09333c: ON 87tl22n4: AT ( 343700. 00, 3178300.00, 0.00, 0 .00) DC MA 

.. * RECEPTOR lTPES: GC .. GRIOCART 
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GP .. GRIOPOlR 
DC • DISCCART 
DP .. DISCPOLR 

*** ISCST3 

&ROPTS: 

""" 

SO " BOUHDARY 
VERSION 99155 *** *** 1987 OSPREY ENERGY tENTER 2 CTS/COMBINED CYCLE-CLASS I 3/8/00 

*** NATURAL GAS, PM eTs " COOliNG TOJER 32 DEG.F BASE l(WI 

RURAL FLAT 

*** Message Summary: ISCST3 Model Execution *** 

.-_ ••••• - Summary of Total Messages ---.----

A Total of 
A Total of 
A Total of 

A Total of 

o Fatal Error Message(s) 
o Warning Message(s) 

531 Informational Message(s) 

531 Calli! Hours Identified 

******** FATAL ERROR MESSAGES ******** 
*** NONE *** 

******** WARNING MESSAGES ******** 
*** NONE *** 

************************************ 
*** Iscsn finishes Succes'Sfutly *** 
*******.* ••••••••• * ••••••••••••••••• 

• 

• 

DfAUlT 

Page: 10 
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••• 
••• 

03/08 
23:38: 
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c ;\DOIRProJectl\calp;ne\aubunndale~llng\cla$I'\lscst\PMDBC1C.SUM 

ISCST3 WTPUT Fi l E NlIIBER 1 :I'tI)BC1C.087 
ISCSTl OUTPUT FilE II!.MBER 2: ;I'tI)BC1C.088 
l$CsT3 WTPUl filE NUlBER 3 :OOBC1C.089 
stsn WTPUT FilE N\JoI8ER " ;PKlBC1C.09O 

ISCSTl WTPUT FILE tM4BER 5 : PKlBC1C.091 .. 

ISC80il RELEASE 98056 

First title for lsst output file Is: 1987 OSPREY ENERGY CE NTER 2: CTS/CCHBINED CYCLE-CLASS I 3/8/00 
Second tit l e for last output file Is; NATURAL GAS, PH10, BASED ON 100l LOAD 95 OEG;F- /'II DUCT FIRING 

AVERAG IIiG TIME YEAR 

SOJRCE GRClIP 10 : COOl ....... , 
' .. 7 ,,'" , ... , ... , .. , 

HI GH 2:4-lIour 
1987 ,.'" 
1989 , ... , .. , 

SOJRCE GR(l)P 10 : '" ....... , 
1987 ,.'" 
1989 , ... , .. , 

HIGH 21t - Hour 
1987 , ... 
1989 ,.., , .. , 

AU r eceptor computations 
GI" 0.00 
DISCAETE 0.00 

CONe 
(ug/Jlll) 

0 .00018 
0.0002:3 
0.0002:5 
0.00018 
0 . 0002:6 

0.00469 
0.00616 
0_00519 
0 . 00360 
0.00462 

0,~35 
0.00514 
0 .00527 
0.00439 
0.00590 

O.096n 
0 . 12414 
0.08355 
0.06478 
0.08051 

DIR <deg) 
or X (. ) 

340300 . 
340300. 
343700. 
340300 . 
340300. 

343700. 
340300_ 
340300. 
340700. 
340300. 

340300. 
340300 . 
343700 . 
340300. 
340300. 

343700 . 
340300 . 
340300. 
341100. 
340300. 

DIST (.) PERIOD ENOIIiG 
or Y (.) (YYHMDDHH) 

3165700. 8712312:4 
3167700. 8812:312:4 
317aloo. 891Z312:4 
3165700 . 9012:312:4 
3169800. 9112:312:4 

3178300. 8702:2:n4 
3165700_ 880712:2:4 
3169800. 89091424 
3171900 . 90080324 
3169800 . 91080J24 

3165700. 871Z3124 
316noD. 881Z31i!4 
3178300 . 891Z3124 
3165700. 90123124 
3169800 . 911Z3124 

3178300. 87022n4 
3165700 . 88071224 
316noo. 89042t124 
3183400. 90031524 
3169800. 91091824 

reported with respect to a user-specified origin 
0. 00 
0. 00 

Page: 1 
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c:\OOIRProjects\Cllplne\auburndale\mOdellng\cllss1\lscst\ospclex 087 3/10/00 6:23AM 

CO STARTING 
CO TITLEONE 1987 OSPREY ENERGY CENTER 2 CTS/OOHBINED CYCLE-CLASS 1 3/8/00 

• TITLETW IIATURAl GAS, GENERIC EMISSION RATEs, 3 LOADS X 3 TEMP; PA 'DB 
ItOOElOPT DfAUt. T CONC RURAL NOCMPL 
AVERTIME PUIOO 24 8 3 1 ._ 

CO POlLUTID GEM 
CO DCAYCOEf .000000 
CO ItUNORHOT RUN 
CO flMISHEo 

SO STAltTlNG 

.* Source Location Cards: 
•• SltC ID SltCTYP XS YS ZS 
* •• * HRSG STACK IIttISEIt COOE ...... -._._-_ ... . _--_._._-
•• , . HRSG NO.1 
•• B • HRSG NO. 2 
• * Source Location Cards: 
•• SlttlO SltCTYP XS YS ZS 
•• UTK (0) (m) (0) 

so LOCATION BASEl2A POUT 421000. 3103200. 0.0 
SO LOCATION BASE32B POINT 421000. 3103200. 0.0 
•• 
SO LOCATION BASES9A POINT 421000. 3103200. 0.0 
SO LOCATION BASE59B POINT 421000. 3103200. 0.0 
•• 
SO LOCATION BASE95A POINT 421000. 3103200. 0.0 
SO LOCATION BASE95B POINT 421000. 3103200. 0.0 
•• 
SO LOCATION Lo753<'A POINT 421000. 3103200. 0.0 
SO LOCATION LD7532B POIMT 421000. 3103200. 0.0 
•• 
SO LOCATION LD7559A POINT 42 I 000. 31 032tl0. 0.0 
SO LOCATION Lo7559B POINT 421000. 3103200. 0.0 
•• 

.LOCATION L07595A POINT 421000. 3103200. 0.0 
LOCATION Lo7595B POINT 421000. 3103200. 0.0 

SO LOCATICli Lo603<'A POINT 421000. 3103200. 0.0 
SO LOCATION Lo6032B POINT 421000. 3103200 . 0.0 
•• 
SO LOCATION L06059A POINT 421000. 3103200. 0.0 
SO LOCATION LD60598 POINT 421000. 3103200. 0.0 
•• 
SO LOCATION L06095A POINT 421000. 3103200. 0.0 
SO LOCATION L06095S POINT 421000. 3103200. 0.0 
•• 
SO LOCATIOM BSPD95A POINT 421000 . 3103200. 0.0 
SO LOCATION BSPD958 POINT 421000. 310J200. 0.0 
•• 
•• Source Pllremeter Cards: 
•• POINT: $lCID OS HS TS VS OS 
•• (g/s) (0) (" (-'8) (0) 

SO SRCPARAM BASE3<'A 5.000 41.1 366.0 19.2 5.79 
SO SRCPARAM BASE32S 5.000 41.1 366.0 19.2 5.79 -SO SRCPARAM BASE59A 5.000 41.1 366.0 18.3 5. 79 
SO SRCPAIWI BASE598 5.000 41.1 366.0 18.3 5.79 
•• 
SO SRCPARAM BASE95A 5. 000 41.1 366. 0 16.8 5.79 
SO SRCPARAM BASE95B 5.000 41.1 366.0 16.8 5.79 
•• 
SO SRCPAAAM Lo7512A 5.000 41.1 366.0 16.7 5.79 
SO SRCPARAM L07532B 5.000 41.1 366.0 16.7 5.79 .. 
SO SRCPARAM L07559A 5.000 41.1 366.0 16.1 5.79 
SO SRCPARAM Lo75S9B 5.000 41.1 366.0 16.1 5.79 
•• 
SO SRCPARAM L07595A 5.000 41.1 366.0 15.3 5.79 

• SRCPARAM L07595B 5.000 41. 1 366.0 15.3 5.79 

o SRaoAltAM LD6032A 5.000 41.1 366.0 14.0 5.79 
SO SRCPARAM Lo6032B 5.000 41.1 366.0 14.0 5.79 
•• 
SO SRCPARAM L06059A 5.000 41.1 366.0 13.6 5.79 

Page: 
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$0 SRCPAlAH lD60598 5 .000 

" 
41.1 , .... 13.6 5.79 

SO SRCPAlAH lD6095A 5.000 41.1 366.' 13.0 5.79 
SO SRCPAlAH lD6095B 5.000 41.1 366 .• 13.0 5.79 • .. 
SO SRCPAIUJI BSP09SA 5.000 41.1 " 366.0 18 .3 5.79 
SO S1I:CPARAM SSP09SB 5 . 000 41. 1 366 •• 18.3 5.79 .. .. 
SO BUILOHGT BASElZA·8ASE95A 24 .38 29 . 26 29.26 29 . 26 29 .26 29.26 
SO BUILOHGT BASE3ZA'BASE95A 29.26 29 . 26 29 . 26 29. 26 29.26 29.26 
SO BUILOHGr BASE3ZA'BASE95A 29.26 24.38 24.38 24.38 24 . 38 24.38 
SO BUILDHGT BASElZA'BAU:95A 24 . 38 29 . 26 29 . 26 29. 26 29.26 29.26 
$0 BUILDHGT BASE3ZA'BAU:95A 29.26 29.26 29.26 29.26 29.26 29.26 
SO BUILDHGT BASE32A-BASE95A 29. 26 24.38 24.38 24.38 24 . 38 24 .38 
SO BUIlOWIO BASE32A-BAU:95A 32. 66 80.49 94.46 105.56 113.44 117.89 
SO BUILDWIO BASE32A'BASE9SA 11 8.75 116.00 109.73 116.00 118.75 117.89 
SO BUllDWIO BASE32A- BASE95A 113.44 33.15 34.02 33.85 32 . 66 30.46 
SO BUIlDWIO BASE32A'BASE95A 32.66 60.49 94.46 105.56 113 .44 117.89 
SO BUILOWIO BASE3ZA'BASE95A 118.75 116.00 109.73 116.00 118.75 117.89 
SO BUllOWIO BASE32A'8ASE95A 113 .44 33.15 34.02 33.85 32.66 30.48 .. 
SO 8UILOHGT lO6032A'L0759SA 24.36 29.26 29.26 29.26 29.26 29.26 
SO aulLOHGT lO6032A'107595A 29.26 29.26 29.26 29.26 29.26 29.26 
SO BU ILOHGT lO6032A-L07595A 29.26 24.38 24.38 24.38 24.38 24.36 
SO BUllDKGT lO6032A-lD7595A 24.38 29.26 29.26 29.26 29.26 29.26 
SO BUllDHGT LD603ZA-lD7595A 29.26 29.26 29. 26 29 . 26 29.26 29.26 
SO BUILDHGT LD6032A-lD7595A 29.26 24.38 24.38 24.38 24.38 24.38 
$0 BUltWID to603ZA'L075f5A' 32.66 80.49 94.46 IOS.56 113.44 117.89 
$0 BUIUlWID LD603ZA-LD7595A ... 118.75 116.00 109.73 116. 00 118.75 117.89 
SO BUIlOWID LD6032A- lD7595A 113.44 33.15 34.02 33.85 32.66 30.48 
SO BUIlOWID LD603ZA-lD7595A 32.66 80.49 94.46 105.56 113.44 11 7.89 
SO BUILDWID L0603ZA'107595A 118.75 116 . 00 109.73 116.00 118.75 11 7.89 
SO BUllDWID LD603ZA'L07595A 113.44 33.15 34.02 33 .85 32.66 30.48 .. 
SO BUllOHGT BASE32B'SASE95B 24.38 24.38 29.26 29.26 29.26 29.26 
SO IUllDHGT BASE328'BASE958 29.26 29.26 29.26 29.26 29.26 29.26 
SO BUILDHGT BASE328-BASE958 29 . 26 29 .26 29.26 24.38 24 . 38 24.38 • SO aullDHGT BASE328'BASE958 24 .38 24 . 38 29.26 29 . 26 29 . 26 29.26 
SO aullDHGT BASE328'BASE958 29.26 29 .26 29 .26 29.26 29.26 29 . 26 
SO lUI LOHGT 8ASE328-BAU:95s 29 . 26 29.26 29 . 26 24.38 24 . 38 24.38 
SO BUllOWIO BASE328'SASE958 32.66 33.65 94.46 1OS.56 113.44 117 .89 
SO BUllDWIO BASEl28'BASE958 118.75 116 . 00 109.73 116.00 118.75 117.89 
SO IUllOWIO BASe32B-BASE958 113.44 105.56 94.46 33 .85 32.66 30.48 
SO BUllDWIO BASE32B'BASE958 32 . 66 33.85 94.46 105.56 113 . 44 117.89 
SO BUllOWIO BASE32B'BASE958 118.75 116 . 00 109 . 73 116.00 118.75 117.89 
SO BUllDWIO 8ASE32B-BASE958 113.44 105.56 94.46 33.85 32.66 30 . 48 .. 
10 BUILO"GT LD6Ol2B' 107'595B 24 .38 24 . 38 29.26 29 . 26 29.26 29.26 
SO BUILO"GT l060l2B'L075958 29.26 29.26 29 . 26 29.26 29.26 29.26 
SO BUI LOHGT lD6Ol28'L075958 29 . 26 29 . 26 29.26 24.38 24.38 24.38 
SO 8UILOHGT LD6032B·lD7595a. 24.38 24 . 38 29.26 29.26 29.26 29.26 
SO BUllOHGT l06032B-107595B 29.26 29.26 29.26 29.26 29.26 29.26 
SO SUllDHGT lD6032B' 1075951 29.26 29.26 29.26 24.38 24.38 24.38 
SO 8tJllDWlD lO6032B'L075951 32.66 33.85 94.46 1OS.56 113.44 117.89 
SO BUllOWlD LD60328-l075958 118.75 116.00 109 .73 116. 00 118.75 117.89 
SO BUILDWID UD6032B·lD7595B 113.44 105.56 94.46 33 .85 32.66 30." SO BUILDWIO L06Ol2B· L075958 32.66 33. 05 94.46 1OS .56 113.44 117.89 
SO BUllDWIO lD6032B'L075958 118.75 116.00 109.73 116.00 118.75 117.89 
SO BUllO\IlO 1»6032B-1075951 113.44 105.56 94.46 33.85 32.66 30.48 -SO BUILOKGT BSP03ZA-8SPD95A 24.38 29.26 29.26 29.26 29.26 29.26 
SO BUILOItGT 8SP03ZA'ISP095A 29.26 29.26 29.26 29.26 29.26 29.26 
SO BUIlDKGT 8SP03ZA-BSP095A 29.26 24.38 24.38 24.38 24.38 24.38 
SO BUILDHGl BSP032A'8SP095A 24.38 29.26 29.26 29.26 29.26 29.26 
SO BUllDKGT BSP032A'8SP095A 29.26 29.26 29.26 29.26 29.26 29.26 
SO BUILOKGT ISP03ZA'BSP095A 29.26 24.38 24.38 24.38 24.38 24.38 
SO BUllDWIO BSPD3ZA'8SP095A ]2.66 60 . 49 94.46 IOS.56 113.44 117.89 
SO BUIlDWIO ISf'03ZA-8SP095A 118.75 116.00 109 . 73 116.00 118.75 117.89 
SO BUllO\IlO ISP03ZA'8SPD95A 111 . 44 33.15 34.02 33.85 32.66 30.48 
SO BUIUDWIO BSP032A-8SPD95A 32.66 80.49 94 . 46 105.56 113.44 117.89 
SO IUIlOWID ISP03ZA-8SP095A 118.75 116.00 109.73 116.00 118.75 117.89 • SO SUILDWIO BSP03ZA-ISP095A 113.44 33.15 34.02 33.85 32.66 30.48 .. 
SO BUIUlKGT aSPD328-8SP0958 24.38 24.38 29.26 29.26 29.26 29.26 
SO BUllOKGT BSP032B'8SP0958 29.26 29.26 29.26 29.26 29.26 29.26 
SO BUILOKGT 8SPD32B'8SP0958 29.26 29.26 29.26 24.38 ' 24.38 24.38 
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so BUllOMGT BSP0328- 8SP095B 24.38 
SO SUllO MGT BSP0328· BSP0958 29.26 
SO SUllOMGT BSP032B· BSP0958 29.26 
SO BUllOWIO BSP03ZS·BSP0958 32.66 

e:rlDWIO BSP03ZS-BSP095B 118.75 
IUDWIO BSP032B 'BSP095B 113.4' 

IUIUDWIO BSP032B·BSP0958 32.66 
SO aullO\lIO BSP03Z8· BSP0958 1111.75 
SO BUllDWIO BSP032B-8SP0958 113 .44 -so EM ISUNIT .100000E+07 (GIWIS/SEC) 
SO S1I:CGiUU' .... SE32 BASE32A BASE31B 
SO SRCGROUP .... SE59 BASE59A 8ASE598 
SO SRCCROUP BASE95 BASE9'SA BASE95B 
SO SRCGRWP l07531 lo753ZA lo75328 
SO SRCGRWP l07559 lo7559A l075598 
SO SRCGRWI' L07595 l0159'SA l075958 
SO SRCGllOUP L06OJ2 L06OJ2A l06032B 
SO SRCGlWP L06059 l06059A lO6059B 
SO SRCGRCUP lo6095 lo6095A lO6095B 
SO SRCGROJP BSP095 8SP095A BSP0958 
•• 
so fINISII£D 

RE STARTING 
RE OISCCART 340300 3165700 
RE DISCCART 340300 316noo 
RE DI SCCART 340300 3169800 
RE DISCCART 340700 3171900' 
liE OISCCAltT 342000 3174000 
liE OISCCART 343000 3176200 
liE DISCCART 343700 31711300 
RE OISCCAltT 342400 3180600 
RE OISCCAltT 341100 31113400 
RE OISCCAltT 339000 31113400 
liE OISCCAltT 336500 31113400 
RE OISCCART 334000 31113400 
RE OlstCART 331500 3183400 

•

FINISIIEO 

STARTING 
HE INPUTFll C:\PtET\TPAII7D.MET 
ME AHEMIIGIIT 6.700 METERS 

24.38 
29.26 
29.26 
33.85 

116.00 
'OS.~ 
33.85 

116.00 
105.56 

ME SURFOATA 121142 1987 
ME UAIROATA 121142 1987 

TAMP' 
RIJSKlN 

ME lHNOCATS 1. 54 3.09 
ME FINISHED 
•• 
W STARTING 
OU RECTABLE ALLAYE FIRST 
OU fiNISHED 

5.14 8.23 

................................... 
••• SETUP Finishes Succes.fully ••• 
••••••••••••••••••••••••••••••••••• 

29. 26 29.26 29.26 29 . 26 
29. 26 29.26 29.26 29.26 
29.26 24 .38 24.38 24.38 ..... 105.56- 113.44 117.89 

109.73 116.00 118 .75 1t7.89 ..... 33.85 32.66 30 . 48 
".46 105.56 113.44 117. 89 

109.73 116.00 118.75 117.119 
94.46 33.85 32 .66 30.411 

(MICROGRAMS/CUBIC-METER) 

10.80 

••• IstST3 VERSION 99155 ••• • •• 1987 OSPREY ENERGY CENTER 2 CTS/COMBINED CYCLE-CLASS I 3/8/00 
••• NATURAL GAS, GENERIC EMISSION RATES, 3 LOADS X 3 TeHP; PA & DB 

*"*MCI)ElOPTc: 

CON' RURAL fLAT OfAUlT 

MOOEL SETUP OPTIONS SlHWtY 

"sl~le Terrain Model Is Selected 

··Model Is Set..., for Calculation of Awrage CONCentntlon V.lues • 

•• SCAVENGING/DEPOSIT ION lOGIC --
··Model Uses NO DRY OEPLETION_ OOPLETE a F 
·*Model Uses /K) IlET DEPlETION. 1I)PlETE . f 

GAS ORT DEPOSITION Olt. Provided. ~
"NO WET SCAVENGING on. Provi ded. 

Model Does NOT Use GRIDDEO TERRAIN Oat. for Depletion Calculations 

. "Model Uses RURAL Dbperslon. 
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-*Model Uses Regulatory OEfAULT Options: 
1. final Pt..- Rise. 
2. Stlek-tlp Downwesh. 

3/10/00 6:23AM 

3. Buoyenc:y-Incb:ed Dispersion. 
4. Use Catm5 Processlnt Routine. 
5. Not Use Missing Data Proce.slng Routine . 
6. Default Wind Profile E~t •• • 7. Default Vertlel! Potent II I T~rature Gradlentl. 
a. "Upper BOIwnd" Values for Supersquat Buildings. 
9. No Exponential DeclY for RURAL Mode 

--Model Assumes Reeeptor' on FLAT Terrai n. 

--Model Assu.es No FLAGPOLE Receptor Heights. 

--Model Calculates 4 Short TeMi Average(l) of: 24-"R B'HR 3'HR l'HR 
end Calculatel PERIOD Averages 

··Thl . Run Inc:lude. : 20 Source(s); 10 Souree Group(s); and 13 Receptor(s) 

·-The Hodel Assumes A Pollutant Type of: GE N 

··Hndel Set To continue RONning Aftar tha Setup Te~ting. 

··Output Options Selected: 
Model Outputs Tabl es of PUIOO AverlgM by Receptor 
Model Outputs Tables of Highest Short TeMi Value. by R«eptor (RECTABlE Keyword) 

"'MOTE: The Following Fl ags May Appear Following CONC Va lues : c for Calli Kours 
~ for Mi ssing Hours 
b for Both Calm and Mi ssing Kours 

UMl sc. IfllUU: Anem. Hgt. (m) " 6.70; D«ay Coef. " 0.000 Rot. Angle : 0.0 
E",I"lon Units" (GRAMS/SEC) ; EII;l5lon Rate unit Factor " 0. looooE+07 
Output Units "(MICROCRAMS/OJ8IC·ItETER) 

··Approxillate Storage Requirements of Model = 1.2148 of RAM. 

··Input Runstre .. File: OSPC1C.IB7 
··Output Print File: OSPC1C.087 

••• ISCST3 - VERSION 99155 ••• • •• 1987 OSPREY ENERGY CENTER 2 CTS/COMBINED CYCLE·CLASS I 3/6/00 
••• NATURAL GAS, GENERIC EMISSION RATES, 3 tOADS X 3 TEMP; PI. & DB 

••• 
••• 

03/0 . 
23:36 

UMOOELOPT!>: 

'ON' 

saM" 
ID 

BASD2A 
1ASE32B 
.... SE59A 
BASES9B 
BASE95A 
BASE95B 
lD7532A 
LD7532a 
LD7559A 
W75598 
LD1595A 
LD1595B 
LD6032A 
LD60328 
LD6059A 
LD60598 
lO6095. 
lO6095B , ...... 
8SP0958 
••• Iscsn 

PAGE 
RURAL FLAT DFAUtT NootPL 

NUMBER EMISSION RATE 
PART. (USU UMJTS) 
CATS. 

0 O. 50000E+Ol 
0 O.50000E+Ol 
0 O.SOOOOE+Ol 
0 0.50000E+Ol 
0 0.50000E+01 
0 O.50000E+Ol 
0 D.50000E+Ol 
0 O.50000E+Ol 
0 D.50000E+Ol 
0 O.SOOODe+Ol 
0 O.50000E+Ol 
0 O.50000E+Ol 
0 0.5OOOOE+01 
0 0.5ooooE+Ol 
0 O.5ooODe+Ol 
0 0.5OOOOE+01 
0 O.50000E+Ol 
0 D.50000E+Ol 
0 O.50000E+Ol 
0 O.50000E+Ol 

- VERSIC»! 99155 ••• 

_ •• POINT SOURCE DATA ••• 

BASE 
X Y HEV. 

(METERS) (METERS) (METERS) 

421000.0 3103200.0 0.0 
421000.0 3103200.0 0.0 
421000.0 3103200.0 0.0 
421000.0 3103200.0 0.0 
421000.0 3103200.0 0.0 
421000.0 3103200.0 0.0 
421000.0 3103200.0 0.0 
421000.0 3103200.0 0.0 
421000.0 3103200.0 0.0 
421000.0 3103200.0 0.0 
421000.0 3103200.0 0.0 
421000.0 3103200.0 0.0 
421000.0 3103200.0 0.0 
421000.0 3103200.0 0.0 
421000.0 31032:00.0 0.0 
421000.0 3103200.0 0.0 
421000.0 3103200.0 0.0 
421000.0 3103200.0 0.0 
421000.0 3103200.0 0.0 
421000.0 3103200.0 0.0 

STACK 
IIEIGHT 

(METERS) 

41.10 
41.10 
41.10 
41.10 
41.10 
41.10 
4,.10 
41.10 
41.10 
41.10 
41.10 
41.10 
41.10 
41 . 10 
41.10 
41.10 
41.10 
41.10 
41.10 
".10 

STACK STACK STACK 
TEMP. EXIT VEL. DIAMfTER 
(DEG.K) (M/SEC) (METERS) 

366.00 19.20 5.79 
366.00 19.20 5.79 
366.00 lB.30 5.79 
366.00 16.30 5.79 
366.00 16.&1 5.79 
366.00 16.80 5.79 
366.00 16.70 5.79 
366.00 16.70 5.79 
366.00 16.10 5.79 
366.00 16.10 5.79 
366.00 15.l{) 5.79 
366 .00 15.30 5.79 
366.00 14.00 5.79 
366.00 14.00 5.79 
366.00 13.60 5.79 
366.00 13 . 60 5.79 
366.00 13.00 5.79 
366.00 13.00 5.79 
366.00 lB .30 5.79 
366.00 16.30 5.79 

WILOING EMISSION RATE 
EXISTS SCALAR VARY 

BY 

YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 

• •• 1987 OSPREY ENERGY CENTER 2 tTS/COMBINED CYCLE-CLASS I 3/B/00 ••• 0310 
••• NATURAL GAS. GENERIC EMISSION RATES, 3 LOADS X 3 TEMP; PI. & DB ••• 23:36 
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-MIXIElOPTs: 
CONC ItURAL FLAT OFAUlT 

• . *~* SOURce IDs OEF UII NG SCK.IRCE GAClJPS .... 

SWRCE IDs 

BASE32 BASEl2A BASEl28 

BASE59 BASE59A BASE598 

BASE9S BASE95A BASE958 

L075]2 lo7532A L07S]28 

L07559 L07559A L07S598 

lO7595 l07595A • lD7595B 

. -:. 
lD6032 lD60lZA • LD603Z~ ..• 

U)6059 lD6059A L060598 

LD6095 Lo6095A lo60958 

3/10/00 6:23AM 

PAG' 
""""L 

. P095 BSP095A. BSP0958 • 
• * Iscsn • VERSION 99155 ••• ••• 1987 OSPREY ENERGY CENTER 2 CTS/COMBINED CYCLE-CLASS I 3/ 8/00 

••• NATURAL GAS , GENERIC EMISSION RATES, :5 LOADS X :5 TEMP; PA & 08 
••• 

••• 
03!D 

23 :36 
PAGE **MOOElOPII: 

CONC RURAL FLAT OfAULT 'OCIIPL 

• •• DIRECTION SPECifiC BUI LDING DIMENSIONS ••• 

SOURCE 10: B"SEllA 
IFY " OW VAK IFY " 'V VAK IFY " 'V VAK IFY " 'V VAK IFY " ' V VAl( IFY " 1 24.4, 32.7. 0 2 29.3 , 60.5 , 0 3 29.3, 94.5, 0 4 29.3, 105.6, 0 5 29.3, 113 .4 , 0 6 29.3, 11 , 29.3, 118.8, 0 • 29. 3, 116.0, 0 • 29.3 , 109.7, 0 10 29.3, 116. 0, 0 11 29.3, 118.8, 0 12 29.3, 11 
13 29.3, 113.4, 0 14 ._24.4 , D.2, 0 15 24.4, 34.0 , 0 16 24.4, 33.8, 0 "' 24.4, 32.7, 0 18 24.4, 3 
I. 24.4, 32.7, 0 20 29.3, 80.5, 0 21 29.3, 94.5, 0 " 29.3 , 105.6, 0 23 29.3, 113.4 , 0 24 29.3, 

11 _ 

" 29.3, 118 .8, 0 26 29 .3, 116 .0 , 0 27 29.3, 109.7, 0 28 29.3 , 116.0, 0 29 29.3, 118.8, 0 30 29 .3, 11 
31 29.3 , " 3 .4, 0 32 24 .4, 33 .2, 0 33 24.4, 34.0, 0 34 24.4, 33.8, 0 35 24.4, 32.7, 0 36 24.4, 3 

SCURCf 10: BA$£328 
lFV " IV "" IFY " IV "" lFV " BY VAl( IFY " BY VAl( IFY " ' V VAl( IFY " 1 24 .4 , 32.7, 0 2 24.4, n .8, 0 3 29.3, 94.5, 0 4 29.3, 105.6, 0 5 29.3, 113 .4, 0 6 29.3, 11 , 29 .3, 118.8 , 0 • 29.3, 116.0, 0 • 29.3, 109. 7, 0 10 29.3, 116.0, 0 11 29. 3, 118.8, 0 12 29.3, 11 
13 29.3, 113. 4, 0 " 29.3, 105.6, 0 15 29.3, 94 . 5, 0 16 24.4 , 33.8, 0 17 24.4, 32.7, 0 " 

24 .4, 3 
I. 24 .4, 32.7, 0 20 24.4, n.8, 0 21 29. 3, 94.5 , 0 " 29. 3, 105.6, 0 23 29. 3, 113 .4, 0 24 29.3, 11 
25 29 .3, 118 .8, 0 26 29.3, 116.0, 0 27 29. 3, 109. 7 , 0 28 29.3, 116.0, 0 29 29.3, 118.8, 0 30 29.3, 11 
31 29.3, 113 .4, 0 32 29.3, 105.6, 0 33 29.3, 94 . 5, 0 34 24.4, 33 .8, 0 35 24.4, 32.7, 0 36 24 .4, 3 

SCUtCE 10 : BASE59A 
IFY " 'V "" IFY 8H BV "" IFY " BY VA< IFY " 'V VAK lFV " BV VAl( IFY 8H 

.,~ 
24.4 , 32. 7, 0 2 29.3, 80.5, 0 3 29.3, 94.5 , 0 4 29.3, 105.6, 0 5 29.3, 113.4, 0 6 29.3 , 11 
29 .3, 118.8, 0 • 29.3, 116.0, 0 • 29.3, 109.7, 0 10 29.3, 116.0, 0 11 29 .3, 118.8, 0 " 29.3, 11 
29 .3, 113.4, 0 " 24.4, 33 . 2, 0 15 24.4, 14.0, 0 16 24 .4, 33.8, 0 17 24.', 32 .7. 0 18 24.4 . 3 

I. 24.4 , 32 .7, 0 20 29.3 , 80.5 , 0 21 29.3, 94.5, 0 " 29.3, 105.6, 0 23 29.3, 113.4, 0 24 29.3, 11 
25 29.3, 118.8, 0 26 29.3, 116.0, 0 27 29.3, '09 .7, 0 28 29.] , 116.0, 0 29 29.3, 118.8, 0 30 29. ] , 11 
31 29.3, "3.4, 0 32 24.4, 33.Z , 0 33 24.4, 34 . 0, 0 34 24 .4, 33.8, 0 35 24.4, 32.7, 0 36 24 . 4, 3 

Page: 5 



e:\D01RProjectl\eatpine\auburndala~llng\et'111\lsest\ospele~.087 3/10/00 6:23AM 

SOURCf 10: 8ASE598 
IFV III III IIAl 

1 24.4, 32.7, 0 
7 29.3, 118.8, 0 

13 29.3, 113.4 , 0 
19 24.4, 32.7, 0 
25 29.3, 118.8, 0 
31 29 .3, 113.4, 0 

IF' , 
• 14 

BH 
24.4, 
29.3, 
29.3, 
24.4, 
29.3 , 
29.3, 

III \IAJ: I FV 
33.8, 0 3 

116.0. 0 9 

BH 
29.3, 
29.3. 
29.3. 
29.3, 
29.3, 
29.3, 

III WAI( 
94.5, 0 

109.7, 0 
94.5, 0 
94.5, 0 

109.7,0 
94.5, 0 

lrv 
4 

10 ,. 8H 
29.3, 
29.3, 
24.4, 
29.3, 
29.3, 
24.4 . 

BY IIAJ( 

105.6, 0 
116.0, 0 
33.8, 0 

10'5.6, 0 
116.0, 0 
33.8, 0 

IF' 
5 

11 
17 

BH 
29.3, 
29.3, 
24.4, 
29.3, 
29.3, 
24.4, 

III IIAI( 
113.4, 0 
118.8, 0 
32.7, 0 

113.4, 0 
118.8, 0 
32.7, 0 

IF' • 
" 18 

8M 
29.3, 
29.3, 
24.4, 
29.3, 
29.3, 
24.4, 

". " , 
'" ,. 
" 

105 .6. 0 15 
33.8, 0 21 

116.0, 0 27 
105 .6, 0 33 

" " 34 
" ,. 
" 

••• I$CST3 - VERSION 99155 ••• • •• 1987 OSPREY ENERGY CENTER 2 CTS/C0M8INEO CYCLE-CLASS I 3/8/00 
... NATURAL GAS, GENERIC EMISSION RATES, 3 LOADS )( 3 TEItI'; PA & Oil 

"I«I)ElOPTS: 

" 30 
36 

••• 
••• 

" " , 
03/0 

23:36 
PAGE 

Cl'It RURAL fLAT OfAULT NOOIPL 

SOURCE 10: IASE95A 
lFV 1111 III WAK 

1 24.4 , 32.7,' 0 
7 29.3, 118.8, 0 

13 29.3, 113.4, 0 
19 24.4, 32.7, 0 
25 29.3, 118.8, 0 
31 29 .3, 113.4, 0 

SOJRCE 10 : IASE95B 
IFY BM BW WAI( 

If V IN 
2 29.3, 
8 29 .3, 

14 24.4, 
20 ,29.3, 
26 29.3, 
32 ':' 24.4, 

IF' , 
• 14 

••• DIRECTION SPECIFI C BUILDING DIMENSIONS ••• 

all IIAI( 
&0.5 , 0 

116.0, 0 
33 .2, 0 
80.5, 0 

116.0, 0 
33.2, 0 

IF' , , 
15 

" " " 
lrv , , 

15 

BN 811 WAI( 
29 .3, 94.5, 0 
29.3, 109.7, 0 
24.4, 34.0, 0 
29.3, 94.5, 0 
29.3. 109.7, 0 
24.4, 34.0, 0 

IF' 
4 

10 ,. 
" " " 
IF' 

4 
10 
16 

811 BII WAI( 
29.3, 105.6, 0 
29.3, 116.0, 0 
24.4, 33.8, 0 
29.3, 105 .6, 0 
29.3, 116.0, 0 
24.4, 33.8, 0 

IF' 
5 

11 
'7 
" ,. 
" 

811 811 WAK 
29.3, 113.4, 0 
29.3, 118.8, 0 
24 .4, 32.7, 0 
29.3, 113.4 , 0 
29.3, 118.8, 0 
24.4 , 32.7 , 0 

IF' • 
" ,. 
" 30 
36 

IF' 
6 

" ,. 

8M 
29.3, 11 
29.3, 11 
24.4, 3 
29.3 , " 
29 .], 11 
24.4, 3 

" " , 
" 

1 24 .4, 32.7, 0 
7 29.3, 118.8, 0 

13 29.3, 113.4, 0 
19 24.4, 32.7, 0 
ZS 29.3, 118.8, 0 
31 29.3, 113.4 , 0 

" ,. 
" 

BH 
24.4, 
29.3, 
29 .3, 
24.4, 
29.3, 
29.3, 

all IIA1( 
33.8, 0 

116.0, 0 
105.6, 0 
33.8, 0 

116.0, 0 
105.6, 0 

" " " 

BH 
29.3, 
29.3, 
29.3, 
29.3, 
29.3, 
29.3, 

811 IIAI( 
94.5, 0 

109 .7, 0 
94.5, 0 
94.5, 0 

109. 7, 0 
94 . 5, 0 

" ,. 
34 

BH 
29.3, 
29.3. 
24.4, 
29.3. 
29.3, 
24.4, 

BY 1/Al( 

105.6, 0 
116.0. 0 
33.8, 0 

105.6, 0 
116.0, 0 
33.8, 0 

IF' 
5 

11 
17 
23 ,. 
" 

BH 
29.3, 
29.3, 
24.4, 
29. 3. 
29.3, 
24.4, 

III WAI( 
113.4, 0 
118.8, 0 
32.7, 0 

113.4, 0 
118 .8, 0 
32.7, 0 

" 30 
36 

8M 
29.3, 
29.3. 
24.4 , 
29 .3, 
29.3, 
24.4, 1~. 

SOJRCE 10: L07532A 
I FV BII IN \IAJ: 

1 24.4, 32.7, 0 
7 29.3 , 118.8, 0 

13 29.3. 113.4, 0 
19 24.4, 32.7, 0 
25 29.3, 118.8, 0 
31 29.3, 113.4, 0 

SOORCE 10: L07532B 
tFY 8N 8W w.K 

1 24.4, 32. 7, 0 
7 29.], 118.8, 0 

13 29. 3. 113.4, 0 
19 24.4, 32 .7, 0 
25 29.3, 118.8, 0 
31 29.3, 113.4, 0 

lfV , 
• 14 

" ,. 
" 

lfV , 
• 14 

'" ,. 
" 

BH 
29.3, 
29.3, 
24.4, 
29.3, 
29.3, 
24.4 , 

BY IIAJ( 

80 .5, 0 
116 . 0, 0 
33 .2, 0 
80 .5, 0 

116.0, 0 
33.2, 0 

811 811 \lAIC: 
24.4, 33.8, 0 
29.3, 116.0, 0 
29.3, 105.6, 0 
24.4, 33.8, 0 
29. 3, 116.0, 0 
29. 3, 105.6, 0 

lfV , , 
15 

" " " 

lfV , 
• 15 

" " n 

811 8W WAK 
29.3, 94 .5, 0 
29.3, 109.7, 0 
24.4, 34.0, 0 
29.3, 94.5, 0 
29.3, 109.7, 0 
24.4, 34 .0 , 0 

BH 
29.3 , 
29.3, 
29.3, 
29.3, 
29.3, 
29.3, 

BY 1/Al( 

~.5, 0 
109.7, 0 
94 .5, 0 
94 .5, 0 

109.7, 0 
94.5, 0 

IF' 
4 

10 ,. 
" " 34 

IF' • 10 ,. 
" ,. 
34 

811 III """ 
29.3, 10'5.6, 0 
29.3, 116.0, 0 
24.4, 33.8, 0 
29.3, 105.6, 0 
29.3, 11 6.0, 0 
24.4, 33.8, 0 

IN BW \IAK 
29.3, 105.6, 0 
29.], 116.0, 0 
24.4, 33.8, 0 
29.3, 105.6, 0 
29.3, 116.0, 0 
24.4, 33.8, 0 

lfV 
5 

11 
'7 
" 29 

" 
IF' 

5 
11 
17 
23 
29 

" 

BH 
29.3, 
29.3 , 
24.4, 
29.3, 
29.3, 
24.4, 

III IIAI( 
113.4, 0 
118.8, 0 
32.7, 0 

113.4, 0 
"8. 8, 0 
32. 7, 0 

III 811 w"" 
29.3. 113 .4, 0 
29.3, 118.8, 0 
24.4, 32.7, 0 
29.3, 113.4, 0 
29. ], 118.8, 0 
24.4, 32.7, 0 

IF' • 
" 18 

" 30 
36 

IFV • 
" ,. 
" 30 
36 

8M 
29.3, 11 
29.], 11 
24.4, 3 
29.3, 11 
29.3, 11 
24.4, 3 

8M 
29.3, 11 
29.], 11 
24.4, 3 
29.3, 11 
29.3, 11 
24.4, 3 

••• ISCSTl VERSION 99155 ••• • •• 1987 OSPREY ENERGT CENTER 2 CTS/COMBINEO CYCLE-CLASS I 3/8/00 
••• NATURAL GAS, GENERIC EMISSION RATES, 3 LOADS )( 3 TEMP; PA & 08 

••• 03/0 
... 23:36 

··I.aDELOPTs: 
COllC 

SWRCE 10: LD7559A 
I FY III IV \IAK 

1 24.4. 32.7, 0 
7 29.3, "8.8, 0 

13 29.3, 113 .4 , 0 

IF' , 
• 14 

RURAL flAT DFAULT 

U. DIRECTION SPECIFIC BUILDING OIMNSIONS ... 

" 29.3, 
29.3, 
Z4.4, 

8V 11"" 
80.5, 0 

116.0, 0 
33.2, 0 

IF' , , 
15 

" 29.], 
29.] , 
Z4.4, 

IIV !/AI( 
94.5, 0 

109.7 , 0 
34.0. 0 

Page: 6 

IF' , 
10 ,. 

8M 
29.3, 
29.3, 
24 .4, 

III VAl( 
105.6. 0 
116.0, 0 
33.8, 0 

IF' 
5 

" '7 

8M 
29.3, 
29 .3, 
24 .4, 

III lIA1( 
113.4. 0 
118.8, 0 
32.7, 0 

PAGE 
NOCHPL 

IF' • 
" ,. 

" 29.3, 11 
29.3, 11 
24.4, 3 
• 



c:\DOIRProjeets\catplne\auburndate~Ling\cLass1\iscst\osPClex .087 3/10/00 6:23AM 

" l4.4, 3l.7, 0 '" 29.3, SO.5, 0 " 29.3, 94 .5, 0 22 29.3, 105.6, 0 Zl 29.3, 113.4, 0 Z4 29.3, " 25 29.3, 118.8, 0 26 29.3, 116.0, 0 27 29.3, 109.7, 0 28 29.3, 116.0, 0 29 29.3, 118.8, 0 JO 29.3, " 31 29.3, 113.4, 0 32 24.4, 33.2, 0 " 24.4, 34.0, 0 34 24.4, 33.8, 0 35 24.4, 32.7, 0 ,. 24 .4, 3 

aCE 10: lO75598 
IFV " " WAK IFV " 'W WAX IFV " 'W WAK IFV " 'W WAK IFV " 'W WAX IFV " 1 24.4, 32.7, 0 2 24.4, 33.8, 0 3 29.3, 94.5, 0 4 29.3, 105.6, 0 5 29.3, 113.4, 0 6 29.3, " 7 29.3, 118.8, 0 , 29. 3, 116.0, 0 • 29.3, 109.7, 0 10 29.3, 116.0, 0 " 29.3, 118.8, 0 12 29.3, " 13 29.3, 11:5.4, 0 14 29.:5, 105.6, 0 15 29.3, 94.5, 0 16 l4.4, 33.8, 0 17 24.4, 32.7, 0 18 24.4, 3 I. 24.4, 32.7, 0 20 24.4, . 33.8, 0 " 29.3, 94.5, 0 22 29.3, 105.6, 0 23 29.3, 113.4, 0 Z4 29.3, " 25 29.3, 118.8, 0 26 29.3, 116.0, 0 27 29.3, 109.7, 0 28 29.3, 116.0, 0 29 29.3, 118.8, 0 JO 29.3, " 31 29.3, 113.4, 0 32 29.3, 105.6, 0 " 29.3, 94 .5, 0 34 24.4, 33.8, 0 35 24.4, 32.7, 0 ,. 24.4, 3 

SOORCE 10: lD7595A 
IFV " ,W WAX IFV " 'W WAK IFV " 'W WAX IFV " 'W WAX IFV " 'W WAK IFV " 1 24.4, 32.7, D 2 29.3, SO.5, 0 3 29.3, 94.5, 0 4 29.3, 105.6, 0 5 29.3, 113.4, 0 6 29.3, " 7 29.3, 118.8, 0 8 29.3, 116.0, 0 • 29.3, 109.7, 0 10 29.3, 116.0, 0 " 29.3, 118.8, 0 12 29 .3, " 13 29.3, 113.4, 0 14 24.4, 33.2 , 0 15 24.4, 34.0, 0 16 l4.4, 33.8, 0 17 24.4, 3l.7, 0 18 24.4, 3 I. 24.4, 12.7, 0 20 29. 3, 60.5, 0 " 29.3, 94.5, 0 22 29.3, 105 .6, 0 Zl 29.3, 113.4, 0 24 29.3, " " 29.3, 118.8, 0 26 29. 3, 116.0, 0 27 29.3, 109.7, 0 28 29.3, 116.0, 0 29 29.3, 118.8, 0 JO 29.3, " 31 29.3, 113.4, 0 32 24.4, 33.2, 0 " 24.4, 34.0, 0 34 24.4, 33.S, 0 35 24.4, 32.7, 0 36 24.4, 3 

SCORCE 10: lD7595B . ,', 

IFV " 'W WAK IFV " 'W WAI( IFV " 'W WAK IFV " 'W WAK IFV " 'W WAK IFV " 1 24.4, 32.7, 0 2 "24.4, 33.B, 0 3 29.3, 94.5, 0 4 29.3, 105.6, 0 5 29.3, 113.4, 0 6 29.3, " 7 29.3, "8.8, 0 8 29.3, 116.0, 0 • 29.3, 109.7, 0 10 29.3, 116.0, 0 " 29. 3, 118.8, 0 12 29.3 , " 13 29.3, 113.4, 0 14 29.3, 105 .6, 0 15 29.3, 94.5, 0 16 24 . 4, 33.8, 0 17 24.4, 32.7, 0 18 24.4, 3 
I. 24.4, 32.7, 0 20 24.4, 33.8, 0 " 29.3, 94.5, 0 22 29.3, 105.6, 0 23 29 .3, 113.4, 0 24 29.3, " " 29.3, 118.8, 0 2. 29.3, 116.0, 0 27 29.', 109.7, 0 28 29.3, 116.0, 0 29 29.3, 118.8, 0 JO 29.3, " 31 29.', 1".4, 0 " 29.3. '05.6, 0 33 29.3, 94.5, 0 34 24.4, 33.8, 0 35 24.4. 32.7. 0 36 24.4, 3 

.... ISCST' VERSION 99155 .... ••• 1987 OSPREY ENERGY CENTER 2 CTS/OOHSINEO CYClE ' CLASS I 3/8/00 ••• 0310 
••• MATURAl GAS, GENERIC EMISSION RATES, 3 LOADS K 3 TEMP; PA & DB ••• 23:16 

MOOElOPTs: PAGE 

"'"' RURAL flAT OFAUlT NOCMPl 

••• DIRECTION SPECIFIC BUILDING DIMENSIONS ••• 

SWRCE 10: lD6032A 
IFV " 'W WA' IFV " 'W WAK IFV " 'W WAK IFV " " WAX IFV " 'W WAK IFV " 1 24.4, 32.7, 0 2 29.3, SO.5, 0 3 29.3, 94.5, 0 , 29. 3, 105.6, 0 5 29.', 1".4, 0 6 29.', 11 

7 29.3, "8.8, 0 8 29.', 116 .0, 0 • 29.', 109.7, 0 10 29.', 116. 0, 0 11 29.', 118.8, 0 12 29.3, 11 
13 29.3, "3.4, 0 14 24.4, 33.2, 0 15 24.4, 34.0, 0 16 24.4, ".8, 0 17 24.4, 32.7, 0 18 24.4, 3 I. 24.4, 32.7, 0 20_ .29.3, 80.5, 0 " 29.3, 94 . 5, 0 22 29.', 105.6, 0 -Zl 29.3, 113.4, 0 24 29.3, 11 
25 29.', 118.8, 0 26 29.3, 116.0, 0 27 29.3, 109.7, 0 28 29.3, 116.0, 0 29 29.3, 118.8, 0 JO 29.3, 11 , 
31 29.3, 113.4 , 0 32 24 .4, 3'.2, 0 " 24.4, 34.0, 0 34 24.4, ".8, 0 35 24.4, '2.7, 0 ,. 24.4, 3 

SOORCE 10: lD60328 
IFV " 8W WA' .IFV " 'W WAX IFV " 8W WAK . If V " 'W WAK IFV " 8W WAK IFV " 1 24.4, 32.7, 0 2 24.4, 33.8, 0 3 29.3, 94.5, 0 , 29.3, 105.6, 0 5 29.3, 113.4, 0 6 29.3, " 7 29.3, 118.8, 0 8 29.3, 116.0, 0 • 29.3, 109.7, 0 10 29.3, 116.0, 0 11 29.3, 118.8, 0 12 29.3, 11 

13 29.3, "3.4, 0 14 29.3, 105.6, 0 " 29.3, 94.5, 0 16 24.4, 33.8, 0 17 24.4 , 32 . 7, 0 IS 24.4, 3 
I. 24.4, 32.7, 0 20 24.4, 33.8, 0 " 29. ], 94. 5, 0 22 29.3, 105.6, 0 Zl 29.3, 113.4, 0 24 29.3, 11 
25 29.3, "8.8, 0 26 29.3, 116.0, 0 27 29.3, 109.7, 0 28 29.3, 116.0, 0 29 29.3, 118.8, 0 30 29.3, 11 
31 29.3, 113.4, 0 32 29.3, 105.6, 0 " 29 .3, 94.5, 0 34 24.4, 33.8, 0 35 24.4, 32.7, 0 36 24.4, 3 

SOORCE 10: lD6059A 
IFV " 8W WAK IFV " 'W .. , IFV " BW WAK If V " 'W WAK If V " 'W WAK If V " , 24.4, 32.7,0 2 29.3, 80.5, 0 3 29.3, 94.5, 0 4 29.3, 105.6, 0 5 29.3, 113.4, 0 6 29.3, 11 

7 29.3, 118 .8, 0 8 29.3, 116.0, 0 • 29.3, 109.7, 0 10 29.], 116.0, 0 11 29.3, 118.8, 0 12 29.3, 11 ." 29.3, 113.4, 0 14 24.4, 33.2, 0 15 24.4, 34.0, 0 16 24.4 , 33.8, 0 17 24.4, 32 .7, 0 18 24.4, 3 
I. 24.4 , 32.7, 0 20 29.3, BO.5, 0 21 29.3, 94.5, 0 22 29.3, 105.6, 0 23 29.3, 113.4, 0 24 29.3, 11 
25 29.3, 118.8, 0 26 29.3, 116.0, 0 27 29.3, 109.7, 0 28 29 .3, 116.0, 0 29 29.3, 118.8, 0 30 29.3, 11 
31 29. 3, 113.4, 0 32 24.4, 33.2, 0 33 24.4, 34.0, 0 34 24.4, 33.8, 0 35 24.4, 32.7, 0 ,. 24.4, 3 

Page: 7 
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SOURCE 10: L06059a 
IFV 8H " ... IFV 8H " ." IFV 8H B. ." IFV 8H B. "" IFV 8H B. ." IFV 8H 

I 24 .4, 32 .7, 0 2 24.4, 33.8, 0 , 29.3, 94.5, 0 4 29.3, 105.6, 0 5 29.3, 113.4, 0 • 29.3, \I • 7 29.3, 118.8, 0 • 29 .3. 116. 0, 0 • 29.3. 109.1. 0 I. 29.3. 116.0, 0 \I 29.3. 118. 8. 0 12 29.3, \I 

" 29.3, 113 .4, 0 14 29.3. 1OS.6, 0 15 29.3. 94.5, 0 
" 

24 .4, 33.8, 0 11 24.4, 32.7. 0 ,. 24 .4, , ,. 24.4, 3Z.7, 0 2. 24.4, 33.8, 0 21 29.3, 94.5 , 0 22 29.3, lOS.6, 0 23 29.3, 113.4, 0 24 29.3, \I 
25 29.3, 118.8, 0 2. 29.3, 116.0, 0 2T 29.3, 109 .7, 0 2B 29.3, 116.0, 0 29 29.3. 118.8, 0 ,. 29.3, \I 
31 29.3, 113.4, 0 32 29.3, 105 .6, 0 " 29.3. 94 . 5, 0 34 24.4, 33.8, 0 35 24.4 . 32 .7, 0 36 24 .4, , 
• • • ISCSTl • VERS ION 99155 • • • ••• 1987 OSPREY ENERGY CENTER 2 CTSICOMBINEO CYCLE· CLASS I 3/8/00 ••• 0310 

... NATURAL GAS . GENERIC EMISSION RATES, 3 LOADS X 3 TEMP; PA , DB ••• Zl :36 
·~HOOELOPTs : PAGE 
COO" RURAL 'LAT OfAULT NOCMPL 

... DIRECTION SPECifiC BUILDING DIMENS IONS ... 

SOURCE 10 : L06095A 
IFV " " V" lTV 8H " "" IFV " B. .'" IFV 8H B. . .. IFV " B. ." IFV " I 24.4. 32.1, 0 2 29.3, 80.5, 0 , 29.3, 94.5, 0 4 29.3, 105.6, 0 5 29.3, 113.4, 0 • 29.3, \I 

1 29.3, 118.8. 0 • 29.1, 116.0, 0 • 29.3 , 109.1, 0 10 29.3, 116 .0, 0 \I 29 .3, 118.8, 0 12 29.3, \I 

" 29.3, 113 .4, D 14 24.4, 11.Z, 0 15 24.4, 34.0. 0 
" 

24.4, 33.8, 0 11 24 .4, 32.7, 0 18 24.4, 3 
I. 24.4, 32.7, 0 20 29.3. 80 .5, 0 21 29.3. 94.5, 0 22 29.3. 105 .6, 0 23 29.3. 113.4. 0 24 29.3, \I 
25 29.3. 118.8. 0 26 29.3, 116.0, 0 2T 29.3, 109. 7, 0 2B 29.1, 116.0, 0 29 29.3. 118 .8, 0 30 29.1, \I 
31 29.3. 113 .4. 0 " 24.4, .. n .2, 0 33 2'.4, 34.0, 0 34 24 .4, 33 .8, 0 35 24.4, 32.7, 0 ,. 24 .4, , 

SOURCE 10 : L0609Sa 
IFV " " "" IFV 8H B. "" lTV " " V" '" " " "" lTV " B. .". lTV 8H 

1 24.4 , 32.7, 0 2 Z4.4, 33.8, 0 , 29.3, 94.5, 0 4 29.3. 105 .6, 0 5 29.3, 113.4, 0 • 29.3, \I 
7 29.3, 118 .8, 0 • 29.3, 116.0, 0 • 29.3. 109.7. 0 10 29.3, " 6.0, 0 \I 29.3, "a.8, 0 12 29.3. \I 

" 29.3, lll.4.0 14 29.3, 105.6, 0 15 Z9.3, 94.5, 0 1. 24 .4, 33 .8, 0 11 24.4, 32 . 7, 0 18 24.4, , 
1. 24.4, 32.7, 0 20 24.4 . 33.8, 0 21 29.3, 94.5, 0 22 29.3, 105.6, 0 23 29.3, "3.4, 0 " 29 .3, \I 
25 29.3, 118.8. 0 2. 29.3, 116 .0, 0 2T 29.3, 109.7, 0 28 29.3, 116.0 , 0 29 29.3, 118.8 , 0 30 29.3, \I 
31 29 .3 . lll.4.0 32 29.3, 105.6, 0 " 29.3, 94.5, 0 34 24.4, 33.8, 0 35 24.4, 32 .7, 0 36 24.4, 3 • SOORCf 10: aSPD95A 

lTV " B. ." lTV " BY YAK '" " B. "" '" " B. V" lTV " B. "" lTV " 1 24.4, 32.7, 0 2 29.3, 80. 5, 0 , 29.3, 94 . 5, D 4 29 .3, 105 .6. 0 5 29.3, 113.4, 0 • 29.3, \I 
1 29.3, 118.8, 0 • 29.3, 116.0, 0 • 29.3, 109.7, 0 10 29 .3, 116.0, 0 \I 29 .3. 118.8, 0 12 29 .3, 11 

" 29.3, 113.4, 0 14 24.4. 33 .2, 0 15 24.4, 34.0, 0 16 24.4. 33.8, 0 11 24.4, 32.7, 0 ,. 24.4, 3 ,. 24 .4, 32.7, 0 20 29.3, 80.5, 0 21 29 .3, 94.5, 0 22 29.3, lOS.6, 0 23 29.3, 113 .4, 0 " 29.3, 11 

" 29.3, 118.8, 0 26 29.3, 116.0, 0 27 29.3, 109.7, 0 2B 29.3, 116.0, 0 29 29.3, 118.8, 0 30 29. 3, 11 
31 29.3, 113.4, 0 32 24.4 , 33 . 2, 0 " 24.4, 34.0, 0 34 24.4, 33. 8, 0 35 24 .4, 32.7, 0 36 24.4, , 

SOJRCf: 10: aSP0958 
l TV 8H BY ." lTV 8H BI/ V" lTV " B. YAK If V 8H BI/ "'" If V 8H BI/ "'" If V 8H 

1 24.4, 32 . 7, 0 2 24 .4, n .8, 0 , 29.3, 94.5, 0 4 29.3, 105.6, 0 5 29.3, 113.4, 0 • 29.3, \I 
1 29. 3, 118. 8, 0 • 29.3, 116.0. 0 • 29.3, 109.7, 0 10 29.3, 116.0, 0 \I 29.3, 118.8, 0 12 29.3. 11 

" 29.3, 113. 4, 0 14 29.3 , l OS.6, 0 15 29.3 , 94.5, 0 ,. 24.4, n.8, 0 11 24.4 , 32.7, 0 ,. 24.4. , 
1. 24 .4, 32 .7, 0 20 24 .4, 33.8, 0 21 29.3, 910.5, 0 22 29.3 , 1OS.6, 0 23 29 .3, 113. 4, 0 " 29.3, 11 
25 29.3 . " 8.8, 0 26 29 .3, 11 6.0, 0 27 29.3, 109.7, 0 2B 29.3, 116.0 , 0 29 29.3, l1 a .8, 0 30 29.3 , 11 
31 29.3, 113.4 , 0 32 29.3, 105.6, 0 " 29.3, 94.5, 0 34 24.4, 33 .8, 0 35 24.4, 32 .7, 0 36 24 .4, , 
... ISCSTJ • VERSION 99155 .... ... 1987 OSPREY EMERGl CEIiTER 2 ClS/CQoI8INEO CYClE-CLASS I 318/00 ... 0310 

••• MATURAL GAS, GENERIC EMISSION RATES, 3 LOADS X 3 TEMP; PA , 08 ... Zl:36 
"IOlELOPTs : 'AC' alIIC RURAL 'LAT OFAUlT JJOO4I'L 

. .. DI SCRETE CARTES IAN RECEPTORS ••• 
(X·COORD, Y'OQORO, ZE LEV, lfLAG) 

(METERS) • ( 340300.0, 3165700 .0, 0.0, 0.0); e 340300.0, 3167700.0, 0.0, 0.0) ; 
( 340300.0, 3169800 .0, 0.0, 0.0); ( 340700.0, 3171900.0. 0 .0 , 0.0) ; 
( 342000.0 . 3174000.0, 0 .0, 0 .0); ( 343000.0, 3176lOO.0, 0.0 , 0 .0): 
( 343700.0, 3178300.0, 0 .0, 0.0); ( 342400. 0 , 3180600.0, 0.0 , 0.0): 

Page: 8 



C:\DDIRProJeclS\Calpfne\auburndale\modellng\classl\ISCSl\Ospc'ex.087 ! 3110/00 6:23AM 

( 341100.0, 3183400.0, 0.0, O.O): 
( 336500.0, 3183400.0, 0.0, 0.0); 

( 339000.0, 3183400.0, 
( 334000.0, 3183400. 0, 

0.0, 
0.0, 

0.0); 
0.0); 

( 331500.0, 3183400.0, 0.0, O.O); 
.••• ISCST3 • VERSION 99155 ••• • •• 1987 OSPREY ENERGY CENTER l CTS/COMBINED CYCLE-CLASS 3/8/00 

• 

• •• NATURAL CAS, GeNERIC EMISSION RAnis, 3 LOADS X 3 TEMP; PA & DB 

C 
ELOPTs: 

RURAL FLAT OFAULT 

••• METEOROlOGICAL DAYS SELECTED FOR PROCESSING ••• 
(1:YES; O:MO) 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ,,",,,,,, 1 1 , , 1 1 1 1 1 
1 1 1 1 , 1 1 1 1 1 1 1 1 1 1 1 , 1 ,,""",, 1 I 1 1 1 1 1 , 1 
1 1111111 1 1 1 1 1 1 1 , , 1 1 1111111111 1 1 1 1 1 I 1 1 1 1 
1 1111111 1 1 1 1 1 1 1 1 1 1 1 1111111111 1 1 1 1 1 1 1 1 1 1 
1 1111111 1 1 1 1 1 1 1 1 1 1 1 1 1111",,1, 1 1 1 1 1 1 1 1 1 1 
1 1111111 1 1 1 1 1 1 1 1 1 1 1 1 1111111111 1 1 1 1 I 1 1 1 1 1 
1 111 1111 1 1 1 1 1 1 1 1 

••• 
••• 

I 1 , 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 1 1 
1 1 I 1 

MOCHPL 

1 1 1 
1 1 1 
1 1 1 
1 1 1 

1 1 1 1 
1 1 1 1 
I I 1 1 

03/0 
Zl:36 
PAGE 

NOTE: METEOROlOGICAL DATA ACTUALLY PROCESSED WILL ALSO DEpeND ON ~T IS INCLUDED IN TKE DATA FILE • 

• 
STABILITY 
CATEGORY 

A 
8 
C 
D 
E 
F 

••• UPPER BOUND OF FIRST THROUGH FIFTH WIND SPEED CATEGORIES ••• 
(METERS/SEC) 

1 
.7tl000E·01 
.70000E-Ol 
.1000OC+00 
. 15000E+00 
.35OO0E+00 
.55000E+00 

1.54, 3.09, 5.14, 8.23, 10.80, 

••• WINO PROFILE EXPONENTS ••• 

WINO SPEED CATEGORY , 
.70oo0E-Ol 
.7ooo0E-Ol 
.10ooOE+00 
.1 5000E+00 
.350ooE+00 
.55OOOE+00 

3 
.7ooooE-Ol 
.7ooooE-Ol 
.10000E+00 
.15OO0E+00 
.35OOOE+00 
.55OO0E+00 

4 
.70oooE-Ol 
.70000E·Ol 
.looooE+OO 
• 15OOOE+00 
.35000E+00 
.55OO0E+00 

••• VERTICAL POTENTIAL TEMPERATURE GRADIENTS ••• 
(DEGREES KELVIN PER METER) 

5 
.7tlooOE·OI 
.70ooOE·01 
.10000E+00 
• 15(l()O£+OO 
.35000E+00 
.55OO0E+00 

STABILI TY WINO SPEED CATEGORY 
CATEGORY 1 2 3 4 5 

A .OOOOOE+OO .OOOOOE+OO .00000E+00 .OOOOOE+OO .OOOOOE+OO 
B .00000E+00 .00000E+00 .00000E+OO .00000E+00 ;OOOOOE+OO 
C ~OOOOOE+OO .00000E+00 .OOOOOE+OO .OOOOOE+OO . OOOOOE+OO 
o .OOOOOE+OO .OOOOOE+OO .OOOOOE+OO .• 00000£+00 .00000E+00 
E .lOOOOE-Ol .lOOOOE-Ol .lOOOOE-Ol .20000E-Ol .ii!OOooE-Ol 
f .35OO0E-Ol .35OOOE-Ol .35000E-Ol .35000E-01 .35000E-Ol 

... ISCSTl - VERSION 99155 ••• ... 1987 OSPREY ENERGY CENTER 2 CrS/COMBINED CYCLE-CLASS I 3/8/00 
••• NATURAL CAS, GENERIC· EMISSION RATES, 3 LOADS X 3 TEMP; PA & DB 

·*MOOELOPTs: 
aJ1IC RURAL fLAT OfAlJU 

••• THE FIRST ii!4 HOURS OF METEOROLOGICAL DATA ••• 

fiLE: C:\HET\TPA87D.MEl 
FORMAT: (412,lF9.4, F6. 1,ll,ii!F7.', 19 .4 , ftO. 1, 18.4,14, 17.2) 
SURFACE STATION NO.: 1l84ii! UPPER AIR STATION NO.: 

"'" YR MN OY KR VECTOR 

.-O~ ~'-0~ -~'~O-
87 0' 01 02 358.0 
87 01 01 03 34.0 

NAME: TAMPA NAME: 
YEAR: 1987 YEAR: 

SPEEO TEMP STAB MIXING HEIGKT (H) USTAR H-O LENGTH 
(M/S) (K) CLASS RURAL URBA)I (M/S) (M) 

6.17 293.7 
4.lii! m.ii! 
6.17 293.2 

4 
5 
4 

598.7 
651.8 
704.8 

598.7 
1306.0 
704.8 

0.0000 
D.oooo 
0.0000 

Page; 9 

0.0 
D.D 
0.0 

lii!84ii! 
RUSKIN 

1987 

ZOO IPCOOE PRATE 
(M) (Im\IHR) 

0.0000 0 0.00 
0.0000 0 0.00 
0.0000 0 0.00 

• .70oo0E·01 
.7oo0oe·Ol 
.10000E.00 
• 15000E+00 
.35OO0E+00 
.55OOOE+00 

• .OOOOOE+OO 
.OOOOOE+OO 
.OOOOOE+OO 
. OOOOOE+OO 
.20oo0E-01 
.35000E-Ol 

••• 
••• 

03/0 
23:36 
PACE 

NOCMPL 



e: \DO I RPro J ec;ts\el t pi ne\l\bJrndal e\alode II ro;\e Iiss I \ 1 SCI t \ospel ex. 087 3/10/00 6:23AM 

87 01 01 04 73 .0 6.69 291.5 4 757. 8 757.8 0.0000 0.0 0.0000 0 0.00 
87 01 01 05 83 .0 7.2:0 2:90.9 4 810. 8 810.8 0.0000 0.0 0.0000 0 0. 00 
87 01 01 06 102: . 0 7.2:0 290.' , "' .. 86'" 0.0000 0.0 0. 0000 0 0.00 
87 0.1 01 07 105.0 6.69 2:89 .3 , 916.9 916.9 0.0000 0.0 0. 0000 0 0.00 
J7 01 01 G8 113 .0 7.n 2:88.7 , 969.9 969.9 0.0000 0.0 0.0000 0 0.00 • 87 01 01 09 107.0 6 .1 7 2:88. 2: , 102:2,, 9 102:2:.9 0 . 0000 0.0 0.0000 0 0.00 
87 01 01 10 12:1.0 6.17 2:88.2: 4 1075.9 1075.9 0.0000 0.0 0.0000 0 0.00 
87 01 01 11 114 . 0 6.69 2:87.6 4 112:8.9 112:8 .9 0.0000 0.0 0.0000 0 0.00 
87010112: 116.0 6.17 2:87.0 4 11!Z.0 1182:.0 0.0000 0.0 0.0000 0 0.00 
87 01 01 13 133.0 7.2:0 2:87.6 4 1235.0 1235 .0 0.0000 0.0 0.0000 0 0.00 
87010114 119.0 7.n 2:87.6 4 12:88.0 12:88 . 0 0.0000 0.0 0.0000 0 0.00 
87010,,5 132:.0 7.20 m.' , 12:88.0 12:88.0 0. 0000 0.0 0.0000 0 0. 00 
87 01 01 16 134.0 7.n 2:89.3 4 12:88. 0 12:88.0 0.0000 0.0 0.0000 0 0.00 
87010"7 141.0 7 . 2:0 2:88.2: 4 12:88.0 12:88.0 0.0000 0.0 0.0000 0 0 . 00 
8701 0118 137 .0 5.14 2:87.6 5 12:86 . 4 12:38.1 0 . 0000 0.0 0.0000 0 0.00 
87010119 144.0 '.60 2:86.5 5 12:81.2: 1078. 6 0._ 0.0 0.0000 0 0.00 
87 01 01 ZO 117.0 '.06 2:85.4 6 12:76.0 919.0 0.0000 0.0 0.0000 0 0.00 
87 01 01 2:1 110.0 1. 54 2:84.8 7 12:70. 9 759.5 0.0000 0.0 0.0000 0 0.00 
8701012:2: 112:.0 0.00 2:83.7 7 12:65.7 600.0 0.0000 0.0 0._ 0 0.00 
87 01 01 Zl 12:0.0 2:.57 2:83.7 6 12:60.5 440.5 0.0000 0.0 0.0000 0 0.00 
8701012:4 130.0 1.54 2:82: .6 7 12:55.4 2:81.0 0.0000 0.0 0.0000 0 0.00 

... NOTES: STABILITY CLASS ' _A , 2::8, 3-C, 4~0. 5=E AND 6.F • 
fLOW VECTOR IS DIRECTI ON T~D ~ICH ~IND IS BLOWING . 

.... ISCSll - VERSION 99155 .... ..... 1987 OSPREY ENERGT CENTER 2: CTS/OOMB INED CYCLE- CLASS I 3/B/00 ••• 03/0 
..... NATURAL GAS , GENERIC EHI SSION RATES, 3 L~S K 3 TEHP; PA , 08 ••• 23:36 

"HOOELOPT,: PAGE 
CONe ~!JRAL FLAT DFAULT IIOOII'l 

••• THE SUHHARY OF MAX IHUH PERlOO ( B760 MRS) RESULTS .... 

•• CONC Of GEN IN (MICROGRAMS/WBIC-HETER) •• 
HEl\olOl!IC 

GRWP 10 AVERA~ CONe RECEPTOR (XR, YR, ZELEV, ZflAG) OF TYPE GRID-ID • ..... - ... --- --_ . .. - - - - -
BASElZ 1ST HIGHEST VALUE IS 0 . 00717 AT ( 340300 . 00, 3165700.00, 0.00, 0.00) oc NA 

ZHD HIGHEST VALUE IS 0.00687 AT ( 340300.00, 3161700.00, 0.00, 0.00) oc NA 
3RD HIGHEST VALUE IS 0.00640 AT ( 340300 . 00, 3169800.00, 0.00, 0.00) oc NA 

BASE59 1ST HIGHEST VALUE IS 0.00736 AT ( 340300.00 , 3165700 . 00, 0.00, 0.00) oc NA 
2:ND HIGHEST VALUE IS 0.00703 AT ( 340300.00, 3167700.00, 0.00, 0.00) oc NA 
3RD HIGHEST VALUE IS 0.00652 At ( 340300 . 00, 3169800.00, 0 . 00, 0.00) oc NA 

BASE95 1ST HIGHEST VALUf IS 0 . 00765 AI ( 340300.00, 3165700.00, 0.00, O.DO) oc NA 
2ND HIGHEST VALUE IS O.D0732: AT ( 340300.00, 316nOD.OO, 0.00, 0.00) oc NA 
3RD HIGHEST VALUE IS 0.0061'9 AT ( 340300 . 00, 3169800.00, 0.00, 0.00) oc NA 

L07532 1ST HIGHEST VALUE IS 0.00767 AT ( 340300.00, 3165700.00, 0.00, 0.00) oc NA 
2MD HIGHEST VALUE IS 0.00733 AT ( 340300.00, 3167700.00, 0 . 00, 0.00) oc .. 
lRD HIGHEST VALue IS 0.00680 AT ( )40300.00, 3169800.00, 0.00, 0.00) oc NA 

LD7559 1ST HIGHEST VALUE ($ 0.00774 AT ( 340300.00, 3165700.00, 0.00, 0 . 00) DC " 2:ND HIGHEST VALUE IS 0.00740 AT ( 340300.00, 3167700.00, 0.00, 0.00) oc " 3RO HIGHEST VALUE IS 0.00687 AT ( 340300.00, 3169800.00, 0.00, 0.00) DC NA 

LD7595 1ST HIGHEST VALUE ($ 0.007&4 AT ( 340300.00, 3165700.00, 0.00, 0.00) oc NA 
2110 HIGHEST VAlUE ($ 0.00749 AT ( 340300 . 00, 3161700.00, 0.00, 0.00) DC MA 
3RO HIGHEST VALUE IS 0.00695 AT ( 340300.00, 3169BOO.00. 0.00, 0.00) DC NA 

LD603Z 1ST HIGHEST VALUE IS 0 . 00836 AT ( 340300 . 00, ]165700 . 00, 0.00, 0.00) oc " 2ND HIGHEST VALUE ($ 0.001'97 AT ( 340300.00, 316noo .OO, 0.00, 0.00) DC " 3RD HIGHEST VALUE ($ 0.00736 AT ( 340300.00, 3169800 .00, 0.00, 0.00) oc NA 

lO605, 1ST HIGHEST VALUE ($ 0.00841 AT ( 340300.00, 3165700.00, 0.00, 0.00) DC NA 
2:NO HIGHEST VALUE IS 0 . 00802 AT ( 340300.00, 316T700.00, 0.00, 0.00) oc " lRO HI CHEST VALUE IS 0.00741 AT ( 340300.00, 3169800.00, 0.00, 0 . 00) oc " 

L06095 1ST HIGHEST VALUE ($ 0 . 00850 AT ( 340300.00, 3165700.00, 0.00, 0 .00) DC " • 2:ND HIGHEST VALUE ($ 0.00809 AT ( 340300 . 00, 3167700.00, 0.00, 0.00) oc " 3RO HIGHEST VALUE IS 0.00747 AT ( 340300.00, 3169800.00, 0.00, 0.00) DC NA 

"P095 lS1 HIGHEST VALUE ($ 0.00736 AT 340300.00, )165700.00, 0.00, 0.00) DC NA 

Page: 10 



e:\DDIRPrOjeetS\ealplne\auburnaate\modeling\elaSS1\lsest\ospclex.oJ7 , 
2ND HIGHEST VALUE IS 
3RD HIGHEST VALUE IS 

•

••• RECEPTOR TYPES: tc .. GIUOCART 
GP .. GRTOPOlR 
DC .. OTSCCART 
OP .. OISCPOLR 
BD II BOUNDARY 

0.00703 AT ( 340300.00, 316noo.00, 
0.00652 AT ( 340300.00, 3169800.00, 

0.00, 
0.00, 

0.00) DC 
0.00) DC 

••• ISCST3 - VERSION 99155 ••• • •• 1987 OSPREY ENERGY CENTER 2 CTS/COMBINED CYCLE·CLASS I 3/8/00 
••• NATURAL GAS, GENERIC EMISSION RATES, 3 LOADS X 3 TEMP; PA & DB 

**MCOELOPTs: 
CONC RURAL FLAT OFAULT 

••• THE SUMMARY OF HIGHEST 24'HR RESULTS ••• 

•• CONC Of GEN IN (MICROGRAMS/CUBIC'METER) 

NA 
NA 

•• 

tROOP 10 AVERAGE CONC 
DATE 

(YTIM)OHH) RECEPTOR (XR, YR, ZElEV, ZFlAG) 

BASE32 HIGH 1ST HIGH VALUE IS 

BASE59 HIGH 1ST HIGH VALllt: IS 

BASE95 NIGN 1ST NIGH VALUE IS 

l07532 HIGH 1ST HIGN VALUE IS 

lD7559 HIGH 1ST HIGH VALUE IS 

LD7595 HIGH 1ST HIGH VALUE IS 

LD6032 HIGH 1ST HIGH VALUE IS 

106059 HIGH 1ST HIGH VAlUE IS 

~ HJGH 1ST NIGH VALUE IS 

BSP095 HIGH 1ST HIGH VALUE IS 

••• RECEPTOR TYPES: GC. GRIDCART 
GP '" GRIDPOlR 
DC = DISCCART 
DP " OISCPOlR 
BD .. BOJNOARY 

••• ISCST3 VERSION 99155 ••• 

·*HOOElOPTs: 

0.15T7Ze ON 87022724; AT 

O.I6260e ON 87022724: AT 

D.17105e ON 87022724: AT 

343700.00, 3178300.00, 

343700.00, 3178300.00, 

343700.00, 3178300.00, 

0.1716le ON 87022724: AT ( 343700.00, 3178300.00, 

0.17514e ON 87022724: AT ( 343700.00, 3178300.00, 

0.17993e ON 87022724: AT 

0.18796c ON 87022724: AT 

343700.00, 3178300.00, 

343700.00. 3178300.00, 

0.19050e ON 87022724: AT ( 343700.00, 3178300.00, 

0.19437e ON 87022724: AT 

O.I6260e ON 87022724: AT 

343700.00, 3178300.00, 

343700.00, 3178300.00, 

0.00, 

0.00, 

0.00, 

0.00, 

0.00, 

0.00, 

0.00, 

0.00, 

0.00, 

0.00, 

• •• 1987 OSPREY ENERGY CENTER 2 CTS/COMBINED CYCLE-CLASS I 3/8/00 
••• NATURAL GAS, GENERIC t:MISSION RATES, 3 l~S X 3 TEMP; PA & DB 

CONC RURAL FLAT DFAUlT 

••• THE SUMMARY OF NIGHEST 8-HR RESULTS ••• 

•• CONC OF GEM IN (MICROGRAMS/CUBIC-METER) •• 

GRruP 10 AVERAGE CONC 
DATE 

(YYlM>DHII) RECEPTOR (XR, YR, ZElEV, ZFLAG) 

BASf32 HIGN 1ST HIGN VALUE IS 

BASE59 HIGH 1ST HIGH VALUE IS 

BASE95 HIGN 1ST HIGH VALUE IS 

107532 HIGH 1ST HIGH VALUE IS 

L07559 NIGH 1ST HIGH VALUE IS 

.7595 NIGH 1ST HIGH VALUE IS 

L06032 HIGH 1ST NIGH VALUE IS 

0.42686 ON 87022708: AT ( 343700.00, 3178300.00, 

0.44008 ON 87022708: AT ( 343700.00, 3178300.00, 

0.46297 ON 87022708: AT 

0.46454 ON 87022708: AT 

343700.00, 3178300 •. 00, 

343700.00, 3178300.00, 

0.47405 ON 87022708: AT ( 343700.00, 3178300.00, 

0.48701 ON 87022708: AT 

0.5oon ON 87022708: AT 

Page: " 

343700.00, 3178300.00, 

343700.00, 3178300.00, 

0.00, 

0.00, 

0.00, 

0.00, 

0.00, 

0.00, 

0.00, 

3/10/00 6:23AM 

••• 
••• 

03/0 
23:36 
PAGE 

NQCMPL 

NET\IO 
OF TYPE GRID' 

0.00) DC 

O. OO} DC 

0.00 ) DC 

0.00) DC 

0.00) DC 

0.00) DC 

0.00) DC 

0.00) DC 

0.00) DC 

0.00) DC 

••• 
••• 

NOCMPL 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

03/0 
23:36 
PAGE 

"''''' OF TYPE GRID-

0.00) DC 

0.00) DC 

0.00) DC 

0.00) DC 

O.OO} DC 

0.00) DC 

0.00) OC 

NA 

NA 

NA 

NA 

NA 

NA 

NA 



c :\DOIRProj~ts\c.lplne\aubur~te\$Odell ng\cl.ssl \lsc.t\ospelex . 087 

LD60S9 HIGH 1ST IIIGH VALUE IS 

LD609S NIGH 1ST MIGN VALUE IS 

BSP095 HIGN 1ST IIIGH VALUE IS 

.... RECEPTOR TYPES: CC '"' CRIOCART 
GP • GRIDPOlR 
DC • DISCCART 
OP • DISCPOlR 
BD .. 80UHDAlIY 

D.51564 OM 8702:2:708: AT ( 343700.00, 3171!300.00, 

0.52:611 ON 8702:Z708: AT ( 34]100.00, 31711300 .00, 

0.44008 ON 8702:2:708: AT ( 343700.00, 3178300.00, 

0.00, 

0. 00, 

0.00, 

... ISCSTl • VERSI<* 99155 ... • •• 1987 OSPREY EHERGY CEIITER 2: CTS/COIBINED CYClE· CLASS I 3/8/00 
• •• NATURAL GAS, GENERIC EMISSION RATES, 3 LOADS X 3 TEHP; PA & DB 

*l>MCOElOPh:: 
CONC RURAL f LAT OfAULT 

••• THE SUMMARY OF HIGHEST 3'HR RESULTS ••• 

•• CONC OF GEN 1M VII CROCRAMS/CUBIC-HETER) •• 

GROUP 10 AVUAGE <XIIC 
DATE 

(TTMII)[)IIH) RECEPTOR (KR, YR, ZElEV, ZHAG) 

BASE3 2: HIGN 1ST HIGH VALUE IS 

9ASE59 NIGH 1ST HIGN VALUE IS 

BASE95 HIGH 1ST HIGH VALUE IS 

L07532: HIGH 1ST HIGH VALUE IS 

LD7559 HIGH 1ST HIGH VALUE IS 

l07595 HIGH 1st HIGH VALUE IS 

LD6032: HIGH 1ST HIGH VALUE IS 

LD6059 HIGH 1ST HIGH VALUE IS 

LD6095 HIGH 1ST HIGH VALUE IS 

BSP095 HIGH 1ST HIGH VALUE I S 

••• RECEPTOR TYPES : GC" GR IOCART 
GP '" CR IDPOlR 
DC .OI SCCART 
DP '" DI SCPOLR 
lID .. «lUNOARY 

••• ISCSTl • VERSION 99155 ••• 

·*l«DELOPh: 

0.68784 ON 87022706: AT 

0. 71065 ON 157022706: AT 

0. 75019 ON 15702:2:706: AT 

342:400.00, 3 180600 .00, 

342400.00, 3180600 .00, 

342400.00, 311!O600.00, 

0.152:89 ON 87022706: AT ( 3112400.00, 3 180600 .00, 

0.76930 ON 8702:2706: AT ( 342:400.00, 31150600.00, 

0 .79167 ON 87022:706: AT 

0.829Z 1 ON 157022706 : AT 

0. 84106 ON 157022706: AT 

342400.00, 3180600.00, 

342400.00, 3 180600.00, 

342400.00, 3180600.00 , 

0.85910 ON 8702:2706: AT ( 342400.00, 3180600.00, 

0 .71065 ON 87022706: AT ( 342400.00, 3180600.00, 

0. 00, 

0.00, 

0.00, 

0.00, 

0 .00, 

0.00, 

0.00, 

0.00, 

0.00, 

0. 00, 

••• 1987 OSPREY ENERGY CENTER 2: CTS/COIBIMED CYCLE-CLASS I 318/00 
••• IlATVRAL GAS, GENER IC EMI SSION RATES, 3 LOADS X 3 TEMP; PA & DB 

CONC RURAL fLAT DFAULT 

••• THE SUMMARY OF HIGKEST l'HR RESUlTS ••• 

•• CONe OF GEN 1M (MICROGRAMS/CU8IC·M[TER) •• 

CRCJJf> ID AVERAGE COMC 
OATE 

(YT)K)()HH) RECEPTOR (XR, YR, ZElEV, ZfLAG) 

BASE32: , HIGH 1ST HIGN VALUE IS 

BASES9 HIGH 1ST MIGN VALUE IS 

BASE95 MIGH 1ST MIGH VALUE I S 

L0753Z HIGH 1ST MIGH VALUE IS 

L07559 MIGH 1st HIGH VALUE IS 

LD7595 HIGM 1ST HIGH VALUE IS 

1 .32436 ON 87081701: AT 

1. 357515 ON 87081701: AT 

340300.00, 3165700.00, 

340300.00, ]165700.00, 

1.46475 ON 87081701: AT ( 340300.00, 3165700.00, 

1.4nn ON 87081701: AT ( 340300.00, 3165700.00, 

1.52190 ON 157081701: AT 

1.58982 ON 87081701: AT 

Page: 12 

340300. 00, 3165700.00, 

340300.00, ]165700.00, 

0.00, 

0 .00 , 

0.00, 

0.00, 

0 .00, 

0 .00, 

3/10/00 6:2:3AM 

0.00) PC 

0.00) DC 

0.00) DC 

••• 
NOCMPl 

" 
NA 

03/0 
23:36 
PAGE 

MElYO 
Of TYPE GRID ' 

0.00) DC 

0. 00) OC 

0.00) DC 

0.00) DC 

0.00) DC 

0.00) DC 

0.00) DC 

0.00) DC 

0.00) DC 

0 .00) DC 

••• 
••• 

NOCMPl 

NA 

" 
NA 

NA 

NA e 

" 
NA 

NA 

03/0 
23:36 
PAGE 

NElYO 
OF TYPE CRIO-

0.00) DC 

0.00) OC 

0.00) DC 

0.00) DC 

0.00) DC 

0.00) DC 

" 
NA 

" 
NAe 

NA 



, 
C:\DOIRProJeetl\C'IPine\auburndale~lfng\CI'$SI\I SCSt\O,pcteK.oa7 

lO60lZ KIGK 1ST IIIGII VALIA: " 1.70615 011 87081101: AT ( 340300.00, 

LD6O'l' HIGH 1ST HIGK VALUE IS 1.74346 ON 87081701: AT ( 34OlOO.oo, • HIGH 1ST HIGH VALUE " l. 80Q!9 ON 87081701 : AT 340300.00, 

8SP09'5 HIGH 1ST HIIiH VALUE " 1.35~8 ON 87081701: AT ( 340300.00, 

... RECEPTOR TYPES: CC • (iRIOtART 
GP • GIIDPOlR 
DC • OISCCART 
OP • DISCPOlR 
a.o • BOUNDAJlY 

3165700 ,00, 0.00, 

3165700 .00, 0.00, 

3165700 .00 , 0,00, 

3165700.00, 0.00, 

••• ISCSTl VERSION 99155 ••• • •• 1987 OSPREY EIIERGY CENTER 2 CTS/~BI NEO CYCLE-CLASS I 3/8/00 
••• NATURAL GAS, CENERIC EM ISSION RATES, 3 LOADS K 3 TEMP; PA , DB 

UHODElOPTs: 
COliC RutAt FLAT 

• •• Messige Summary : IStST] Hodel EKecutlon ••• 

•••••••• • $lmIliIry of Totll MessDgts •••• _- - • 

... Tota l of 0 Fata, Error Mes'lge(s) 
A Tota t of 0 Warning Mes'lge{. ) 
A Tont of 531 tnfo .... tt_1 """ge(s) 

... Toul of 531 CI III . .IIours Identified 

• ••••••• FATAL ERROR ME SSAGES •••••••• 
••• ItONE ••• 

•••••••• ~ARNING MESSAGES •••••••• 
. ... NONE .... • ........................................ . 

• 

... ISCST3 finishes Successfully·" .................................... 

OFAULT 

Plve: 13 

3/10/00 6:23AM 

0.00) DC NA 

0.00) DC NA 

0.00) DC NA 

0.00) DC NA 

••• 
••• 

NOCMPl 

03/0 
23:36 
'AC' 



et\DOIRProJeet.\ellpine\auburndale~ling\ellssl \ l se.t\pmdbcl ex.087 

co StAlTING 
CO TITLEON E 1987 OSPREY ENERGY CENTER 2 CTS/COMBINED CYCLE'CLASS I 3/8/00 
r:o TIlLEM NATURAL GAS. PMl0. BASED ON 100l LOAD 95 DEG.F· IV OUCT FIR ING 
o MOOELOPT DFALlt.T CONC RURAL NOCMPl 

JO AVERTIHE PERIOD 24 
CO POLl UTID GE N 
CO DCAYCOEF .000000 
CO RUNORIfOT RUN 
CO fiNISHED 

so STARTING 

•• Source l ocltlon Car ds: 
•• HRSG STACK tMtBER talE .. ............... . . ... ... . 
•• A • KRSG NO.1 
•• B • KRSG NO.2 
.. Source locat ion Cards: 
•• SRCIO SRCTYP XS YS ZS 
•• U1M (0) ,.) ,.) 
SO LOCATI ON BSPD95A POI NT 421000. 3103200 . 0 .0 
SO LOCATION BSP095B PO INT 421000. 31 03200. 0.0 
•• 
SO LOCATION COOll POINT 421000. 3103200 . 0.0 
so lOCAT ION COOl2 POINT 421000. 31 03200 . 0 .0 
SO LOCATION COOl' POINT 421000. 3103200. 0.0 
SO LOCATI ON COOl' POINT 421000. 3103200. 0.0 
SO LOCATION COOLS POINT ','421000. 3103200 . 0.0 
SO LOCAT ION COOl' POINT ,~2 1000. 3103200. 0.0 
SO LOCATION COOl7 POINT 421000. 3103200. 0.0 
SO LOCATlDN COOlB POINT 42 1000. 3103200. 0 . 0 
SO LOCATION COOl' POI NT 421000. 3103200. 0.0 
SO LOCATI ON COOlIO POINT 421000 . 31 03200 . 0.0 
•• 
.. Souree Pa rameter Cards: 
.. POINT: SRCID " " TS VS OS 
•• (g/s) ( 0) 'K) <W. ) (0) 

o SRCPARAM BSP095A 2.830 41 . 1 366.0 18.3 5.79 
SO SRCPAlWI BSP0958 2.830 41 . 1 366.0 18.3 5. 79 
•• 
SO SRCPAR,," COOll 0 .012 16.6 300.0 '.88 6.54 
SO SRCPAfWI COOl2 0.012 16 .6 300 .0 '.88 6 .54 
SO SRCPARAM COOl' 0.012 16.6 300.0 ' .88 6.54 
SO SRCPAfWI COOl' 0.012 16.8 300.0 ' .88 8.54 
SO SRCPARAM COOl5 0 .012 16.6 300 .0 , ... '.54 
SO SRCPAlWI COOl' 0 .012 16. 8 300.0 .... 8.54 
SO stCPARAM COOl7 0.012 16.8 300.0 .... 8 .54 
SO SltCPAlW! cooo.' O.OlZ 16.8 300.0 .... ' .54 
SO SRCPARAH -, 0. 012 16.8 300.0 '.88 8 .54 
SO SRCPARAM COOlIO 0 .012 16.6 300.0 '.88 8.54 
•• -SO BUllOKGT BSP032A-8SP095A 24 .34 29.26 29.26 29.26 29.26 29 .26 
SO lUI t DNGT 8SP032A-BSP09SA 29.26 29. 26 29.26 29.26 29.26 29.26 
SO 8IJIlDKGT BSP01ZA'BSPtl95A 29.26 24 .3& 24.38 24.34 24.38 24.38 
SO BUllDKGT BSP01ZA'BSPtl95A 24.38 29.26 29 .26 29.26 29.26 29.26 
SO BUI l DKGT BSPOl2A·SSPD95A 29.26 29.26 2.9.26 29.26 29.26 29.26 
SO BUllOKGT BSPOl2A·BSP095A 29.26 24.36 24 .38 24 .38 24 .38 24.38 
SO BUILDVID BSP032A·BSPQ95A 32.66 80.49 94 . 46 1OS .56 113 . 44 117.89 
SO IUlLDV ID 8SP032A-8SP09SA 118.75 116. 00 109.13 116.00 118.75 11 7.89 
SO BUlUOVID BSP032A'8SP09SA 113 .44 33.15 34.02 33.85 32 .66 30." 
SO BUl UOVI D BSPOllA'BSP095A 32.66 80.49 94.46 105 . 56 113 .44 117.89 
SO BUILDWID BSPDl2A'BSP095A 118.75 116.00 109.73 '16 .00 118. 75 117.89 
SO BUILOWI O BSPDl2A-BSP095A 111 . 44 31. 15 34.02 3l .85 32 .66 lO.48 
•• 
SO BUttONGT BSP032B-BSPD95B 24.38 24.38 29 .26 29.26 29.26 29. 26 
SO BUtlDNGT BSP032B- BSP095B 29.26 29.26 29. 26 29.26 29. 26 29 .26 
SO BUltDHGT BSPOl2B' BSP095B 29.26 29.26 29.26 Z4.38 24.38 24.38 
SO BUILOKGT BSPOl2B' BsP095B 24.38 24 .38 29. 26 29.26 29.26 29.26 
SO BUI LOKGT BSPD32B' BSP095B 29.Z6 29.26 29.26 29. 26 29.26 29.26 
o BUI LO NGT BSPD32B-BSP095B 29.26 29.26 29. 26 24.l8 24 .38 24.38 
.0 8U ILOWI0 BSP012B-BSP095B 32.66 33.85 94.46 105.56 113 . 44 11 7.89 
SO BUt t OWIO BSP03ZB'BSP095B 118.75 116.00 109.13 116.00 118.75 11 7.89 
SO BUILOWID BSP032B'BSP095B 113.44 lOS .56 94 .46 33.85 32.66 30." 
SO BUllOW IO BSPOlZB-BSP095B 32.66 33.85 94.46 l OS .56 113.44 117 .89 
to BUtlOVID 8S1'0328-8S1'0958 118.75 " 6.00 109.13 " 6.00 "118 . 75 111.89-
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SO BUILD" ID BSP012S· SSP095a 111.44 105.56 94.46 lJ.6S 32.66 10.48 
" 
SO BU ILDHGT COOl 1 13.n 13.72 13. 72 13.72 13 .72 13.72 
SO BUILDilGT COOl I 13.12 13.12 13.72 13.72 13.72 13.72 

. 1l0ilGT COOl I 13 .12 13 .72 13.72 13.72 13.72 13.72 
ILOilGT COOll 13.12 13.72 13.72 13.72 13.72 13 .72 
ILOHGT COOll 13.72 13.72 13.n ~ 13.72 13.72 13.72 

SO 8UIUlHGT COOll 13.72 29.26 29.26 29.26 29.26 24.38 
SO 8UILD\lIO COOLI 115.49 86.09 84.07 79.50 72 . 51 63.32 
SO 8UILD~IO COOLI 52.21 39.50 " .60 39.50 52.21 63.32 
SO BUILOlllD COOLI 72.51 79.50 84 .07 86.09 85.49 82.30 
SO BUILOIiIO COOL! 85.49 86.09 84.07 79.50 72.5 1 63.32 
SO BUILDIiIO COOL! 52.21 39.50 25.60 39.50 52 . 21 63.32 
SO BUILDIIID COOll 72 .5 1 105 .56 94.46 80.49 " .GO 85.34 

SO BUllDHGt COOl2 24 .38 13.72 13 .72 13.72 13.72 13 . 72 
SO BUILDHGT COOL2 13.72 13.n 13.72 13.72 13.72 13.72 
SO BUILOHGT COOl2 13.72 13.72 13.72 13 . 72 13.72 13.72 
SO BU IL OHGT COOI.2 13.72 13.n 13.72 13. 72 13.72 13.72 
SO BUILOHGT COOl2 13.72 13.72 13.72 13. 72 13,72 13.72 
SO BUILOHGT COOL2 13.72 13 . 72 29.26 29.26 29 . 26 24.16 
SO 8UILDII!O COOl2 95.41 86.09 84.07 79.50 72 . 51 61.12 
SO WILDII IO COOL2 52.21 39.50 25.60 39.50 52 . 21 63.12 
SO BUILDWIO COOl2 72 . 51 79.50 84.07 86.09 85,49 112.30 
SO BUILDWIO COOL2 115.49 86.09 84.07 79.50 72.51 63.32 
$0 BUILDWIO COOL2 52.21 39.50 ".60 19.50 52 . 21 63.12 
$0 WILOllfO COOL2 72.51 79.50 94.46 80.49 " .GO 85.34 

SO BUILOHGT COOL3 24.36 ' " 24.36 11.72 13.72 13 . 72 13.72 
SO BUILOHGT COOL3 13.72 13 .72 11 .72 13.72 13.72 13.72 
SO BUILOHGT COOLl 11 .72 13.72 13 . 72 13.72 11.72 13.72 
SO BUI LO HGT COOLl 13.72 13.72 13 .72 13.72 13.72 11.72 
SO BUILOHGT COOl3 13.72 13 .72 13.72 13.72 13.72 13.72 
SO BUILDKGT COOL3 n.72 13.72 29.26 29.26 29.26 Z9. 26 
SO BUILOli fO COOL3 95 .43 102 .61 64 . 07 79.50 72.51 63 . 32 
SO BUILDIiID COOl3 52.21 39.50 " .60 39.50 52.21 63.32 

eEIlOlilD COOl3 72. 5 1 79.50 84.07 86.09 85 . 49 82.30 
I LOlli D COOll 65 .49 86.09 64.07 79.50 72.51 63 . 32 

BUllOlilD COOL3 52.21 39.50 25 .60 39.50 52.21 63.32 
SO BUILOIiIO COOl3 72 .51 79.50 94.46 80.49 ".08 45.72 

SO BUILD HGT COOl4 29.26 24.38 13.72 13.72 '13.72 13 . 72 
SO BUllOHGT COOl' 13.72 13.72 13. 72 13.72 13.72 13.72 
SO BUILOHGT COOl' 13.72 13.72 13 . 72 13.72 13.72 13. 72 
SO BOILDHGT COOL' n.72 13.72 13.72 13.72 13.72 13.72 
SO 8tJILOHGT COOL4 13.72 13.72 13.72 13. 72 13.72 13.72 
SO BUllOHGT C00l4 13.72 13.72 13.72 29. 26 29.26 29.26 
SO BUILO'oIIO COOl4 ".08 102 .61 64.07 79.50 72.5 1 63.32 
SO BUllOlilO COOl' 5Z . 2\.. 39.50 ".60 39 .50 52 . 21 63.32 
SO BUllOWlO COOL4 12.51 ,79.50 84 . 07 86.09 115 .49 82.30 
SO SUllOWIO COOl4 115.49 86. 09 84.07 79.50 72.51 63.32 
SO 8UILOWID COOL' 52.21 39.50 " .60 39.50 52.21 63.32 
SO IUILOVIO COOL4 72.51 79. 50 84.07 80 . 49 64.08 45.72 

SO IUILDHGT COOlS 29.26 29.26 2'.38 13.72 13 . 72 13.12 
SO BUI LO HGT COOLS 13.72 13 .72 13 .72 13.72 13.72 13.72 
SO BUILOHGT COOLS 13.72 13.72 13.72 13.72 13.12 13.72 
SO IUILOHGT COOLS 13.72 13.72 13. 72 13.72 13 .72 13 . 72 
SO BUILOHGT COOLS 13.72 13.72 13. 72 13. 72 13.72 13 .72 
SO IUILDIIGT COOlS 13.72 13.72 13.72 13. 72 29.26 29.26 
SO BU ILDVIO COOlS 64.08 80.'9 106.68 79.50 72.5 1 63 . 32 
SO IUllOWlO COOlS 52.Z1 39.50 ".60 39.50 52.21 63.32 
SO lUI lOliiO COOL5 72.51 79.50 84.07 86.09 85.49 82.30 
SO BUI LDIiIO COOL5 85.49 86.09 84.07 79.50 n.S l 63.32 
SO BUILDIiID COOL5 52.21 39.50 " .60 39.50 52.21 63 .32 
SO WILDIIID COOLS 72.51 79.50 84.07 86 .09 ".08 45. n 

~llDHGT COOL6 13.72 13.72 13.72 13.72 13.72 13.n 
IlOIIGT COOl6 13.72 13.72 13.72 13.n 13.n 13.n 

IUILDI«iT COOl6 13.n 13 .n 13.72 13.72 13 .n 13. n 
SO BUILDHGT COOl6 13 . n 13 .72 13.72 13.72 13.n 13.n 
SO BUI LO IfGT COOL6 13 .72 13.72 13 . 72 13.72 13.72 '13.72 
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e:\DOIRProJeet,\e. t plne\.uburndlte~et fng\el.ssl\l,cst\pmdbclex.oa7 

RE DISCCAAT 343700 3178300 
RE OISCCART 342:400 3180600 
IE DISCCART 341100 3183400 
IE DISCCART 339000 314}4oo 

•

ISCCART 336500 3183400 
ISCCART 334000 ]1&3400 
ISCCAltT 33 1500 3183400 

RE fllllSlIED 

Me STARTING 
ME INPUfF IL C:\NET\TPA57D.MEl 
ME ANEKHGH' 6.700 METERS 
ME SURFOAU 12842 1987 
ME UAIRDATA 12842 1987 

TAMPA 
RUSKI N 

ME WUIOCATS 1.54 3 . 09 5.14 8.23 
ME fi NI SHED 
•• 
W STARTING 
OJ RECTABLE ALLAVE FIRST 
OU FINI SHED 

••••••••••••••••• *** •••••••••••• ** • 
••• SETUP Fini shes Successfully .* . 
•••••••••••• *** •• ** ••• **.*** ••••••• 

10.80 

• *. ISCST] • VERS ION 99 155 ••• • •• 1987 OSPREY ENERGY CENTER 2 CTS/COMBINED CYCLE-CLASS I l / 8/00 
* .. NATURAL GAS, PMl0, BASED ON 100x LOAD 95 DEG .F - f1J DUCT FIRING 

U MCXlElOPh: 

"'" "RURAL fLAT 

··SI~le Terrain Model II Se lected 

GFAUL T 

••• MOOR SETUP OPT IONS SUMMARY 

*·~I Is Setup for Calculation of Average CONCentration Values • 

• - SCAVENGING/DEPOSITION LOG IC --

E l Uses NO DRY DEPLETI ON. DOPLETE · f 
I Uses NO WET DEPLETION. IoOPlETE . f 

IlET SCAVENGING Dau Provided. 
··NO GAS DRY DEPOSITION Data Provided. 
··Model Does NOT Use GRIODED TERRA IN Data for Depletion C.lculat·lons 

··"'odel Uses RURAL Dispersion. 

··Model Uses Regulatory DEFAULT Options : 
1. Final Phl'lll Rise. 
2. StIck-t ip DOIII'IIIlIsh. 
3. Buoyancy- lnclJced Olsperslon. 
4. Use Calm Procelling Routine. 
5. Not Us. MIIIIDg Oata Processing Routine. 
6. Oafault ~Ind Profile Exponents. 
7. Default Vertical Potenti al Temperature Gradient •• 
8. "Upper BOtn:!" Value. for Supersquat Buildings . 
9. No Exponential Decay for Rl.RV.l Mode 

**Model .... SUlle. Receptor. on fLAT Terrain. 

·*'Model AnUDeS No fLAGPOLE Receptor Heights. 

··Model Calculates 1 Short Ter. Average(s) of: 24-HR 
and Calculates PERIOD Aver~ 

••• 

··Thls Run IncluOe': 12 Source( I ); 2 Sot.W'ce Gr~s); and 13 Receptor( , ) 

··The Model Alsu.es A Pol lutant Type of: GEN 

··"'odel Set To Cont inue RUNning Af ter the Set\4) Testing. 

Optlona Selected: 
"'odel OUtputs Tables of PERIOD Aversges by Receptor 
"'odel OUtputs Tobles of Highest Short Tem Values by Receptor (REClABlE Keyword) 

The Following Fl ogs "'.y Appear following CONC Val ues : c for Cel. Hour • 
• for Mi lling Houri 
b for Both Cal. and Missing 

Pag!!: 4 
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e:\DOIRProjectl\e.'plne\.uburnda'e~tlng\cl.ss l \lsest\pmdbel eX.087 3/10/00 6:2:4AH 

" Misc. Inputs : Anem. MDt. (ra) " 6.70: Decay Coef • • 
Eraisslon units • (GRAMS/SEC) 

0.000 Rot. Anile · 0 . 0 
E.isslon Rate Unit f eetor • 0.10000Et07 

OUtput unit, " (MICROGRAMS/CUBIC-METER) 

··Approxllllllte Storage Requlren:nu of Model ~, 1.2 MB of RAM. • "Input RlXlStrellll File: PIIJBC1C.187 
"OUtput Print File: PM08C1C.087 

* •• ISCST3 • VERSION 99155 .*. • •• 1987 OSPREY ENERGY CENTER 2: CTS/C0H8INED CYCLE'CLASS I 3/8/00 
••• NATURAL GAS, PMl0, BASEO ON 100% LOAD 95 DEG . F· ~ DUCT fiRING 

**MCOELOPls: 

ct'" RIJRAL FLAT GFAULT 

* •• POINT SOURCE DATA .*. 

••• 
••• 

NOCHPL 

03/08 
2:3:39: 

"" 

SOURCE 
10 

N\MBER EMISSION RATE 
PART. (USER UNITS) 
CATS. 

, y 
(METERS) (METERS) 

BA .. 
ELEV. 

(METERS) 

STACK 
HEIGHT 

(METERS) 

STACt:. Su.et:. 
TEMP. UIT VEL. 
(DEG.t:.) (M/SEC) 

STAt( 
DIAMETER 
(METERS) 

BUILDING EMISSION RATE 
EXISTS SCALAR VARY 

BY 

8SP095A 0 O.2:8300E+Ol 42:1000.0 31032:00.0 0.0 41. 10 366.00 18.30 5.79 YES 
BSP0958 0 O. 2:8300E+Ol 42:1000.0 3103200.0 0.0 41.10 366.00 18.30 5.79 YES 
COOll 0 O.I2:000f-Ol 42:1000.0 31032:00.0 0.0 16.80 300 . 00 ' .88 8.54 YES 

COOl' 0 0.12oooE-Ol 421000.0 3103200.0 0.0 16.80 300 . 00 '.88 8.54 YES 

COO" 0 0 . I2:oooE·01 421000.0 3103200.0 0.0 16.80 300.00 '.88 8 . 54 YES 
C00l4 0 0.1ZOooE -Ol 421000 . 0 31032:00 . 0 0.0 16.80 300.00 '.88 8.54 YES 
COOl5 0 O. lZ000E~(jl 421000.0 31032:00.0 0.0 16.80 300.00 '.88 8.54 YES 

COOl' 0 0 .12oo0E-Ol 42:1000 . 0 31032:00.0 0.0 16.80 300.00 '.88 8.54 YES 
COOl1 0 O.I2:oooE·OI 42:1000.0 3103200.0 0.0 16. 80 300.00 ' .88 8 . 54 YES 
COOl8 0 O. lZ000E·OI 42:1000.0 3103200.0 0.0 16.80 300.00 .... •• 54 YES 
COOl' 0 0.12:oo0E-Ol 42:1000.0 31032:00.0 0.0 16.80 300.00 .... 8 . 54 YES 
COOlIO 0 0. I2:oo0E-Ol 42:1000 . 0 31032:00.0 0.0 16.80 300.00 '.88 8.54 YES 
.** ISCSTJ • VERSION 99155 **. • •• 1987 OSPREY ENERGY CENTER 2: CTS/COMBINED CYCLE·CLASS I 3/8/00 ••• 03/03 

• *. NATURAL GAS, PM~O, BASED ON 100% LOAD 95 DEG . F- ~ DUCT fillING ••• 2:3:39 : 
'·MOOELOPTI: "" '"'' ", .. " fLAT DfAULT MC>CHPl 

**. SaJRCE IDs DEFINING SOURCE GROUPS *** 

CItWI' 10 SOURCE IDs 

COOll COOl' COOl' COOl4 COOl5 COOl' COOl1 COOl' COOl' COOlIO 

All BSP095A , BSP095B : COOl I ,COOl2: , COOL3 ,COOL~ ,COOl5 , COOl6 ,COOL7 ,COOl8 , coot. 9 ,COOl .- ••• 03/08 I$CST) • VERSION 99155 .** .*. 1987 OSPREY ENERGY CENTER 2: CTS/t:CMBINED CYCLE ' CLASS I 3/8/00 
.... MATURAL CAS, PMl0, BASED ON lOOl LOI\D 95 DEG.F· ~ DUCT FIRING _. D:39: 

·*MOOELOPTS: 
COlIC RURAL FLAT DFAULT 

U. DIRECTION SPECIFIC BUILDING DIMENSIONS ••• 

SOJItCE ID: BSP095A 
IFV " B\I "'" IFV " B\I "'" I .. 8M B\I "'" IFV 8M OW "'" 1 2:4.4, 32.7, 0 , 2:9.3, 80.5 , D , 29.3, 94.5, 0 4 29.3, 105.6, 0 

1 29.3, 118.8, D 8 2:9.3, 116.0, 0 • 29.3, 109.7, 0 10 29.3, 116.0, 0 
13 29.3, 113.4, 0 14 2:4.4, 33.2:, 0 15 2:4.4, 34.0, 0 16 24.4, 33.8, 0 
1. 2:4.4, 32:.7, 0 ZO 29.3, 80.5, 0 " 29.3. 94. 5 , 0 " 29.3, 105.6, 0 

" 29.3, 118.8, 0 " 29.3 , 116.0, 0 Z1 29 .3. 109 . 7, 0 " 29.3, 116.0, 0 

" 29.3 , 113.4, 0 " 2:4.4. 33.2:, 0 33 2:4 . 4, 34.0, 0 34 24.4, 33.8, 0 

IFV 8M BW IIAIt 
5 29.3, 113 . 4 , 0 

11 29.3, 118 .8, 0 
11 2:4.4, 32:.7, 0 

" 29.3, 113.4, 0 
Z9 29.3. 118.8, 0 
35 2:4 . 4, 32: . 7. 0 

PAGE 
NOCHPL 

IFV " B , 29 .3, 111 

" 29 .3, 111 
18 24 . 4, 30 
Z4 29.3, 117 
30 29.3, 117 
36 24 . 4, 30 

• 

.ooRtE 10: 8SP095B 
B • IFV 8M BW WAK IF' 8M BW WAK '" 8M B\I IIAIt IFV " OW WAK IF' 8M BW WAK IF' 8M 

1 2:4.4, 32.7, 0 , 2:4.4, 33.8, 0 , 29.3, 94.5, 0 4 29.3 , 105.6, 0 5 29.3, 113 . 4, 0 , 29.3, 111 
1 29.3, 118.8, 0 • 29.3, 116.0, 0 • 29.3, 109.7, 0 10 29.3, 116. 0, 0 11 2:9.3, 118 .8, 0 " 29.3, 111 

13 29.3, 113 .4 , 0 14 29.3, 105.6. 0 15 29.3. 94.5, ·0 16 2:4.4, 33.8, 0 11 2:4.4. 32.7, 0 18 2:4.4. 30 

Page: 5 
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1. 24.4, 32.7, 0 " 24.4, 33 .8, 0 21 29.1, 94.5, 0 " 19.3, 105.6, 0 23 19.3, 113.4, 0 " 29.3, 117 

" 29.3, 118.8, 0 " 19.3, 116.0, 0 27 29.3, 109.7 , 0 ,. 19.3, 116.0, 0 ,. 29 .3, 118 .8, 0 30 29.3, 117 

" 29.3, 113.4, 0 32 19.3, 105.6, 0 " 29.3, 94.5, 0 34 24.4, 33 .8, 0 " 24.4, 32.7, 0 36 24 .4; 30 

ea 10: COOlI 
l fV .. IV '" IFV iK ,V VAJ( "" .. 'V VAK IFV BH 'V '" IFV BH ,V VAK IFV BH , 

1 13.7, 85.5 , 0 2 13 .7, 86. I , 0 3 13.7, &4.1, 0 4 13.7, 79. 5, 0 5 13.7, n.5,O • 13.7, 63 7 13.7, 52.2, 0 • 13.7, 39.5, 0 • 13.7, 25 .6, 0 10 13.7, 39.5, 0 11 13.7, 52.2 , 0 12 13.7, 63 13 13.7, n.5 , 0 14 13.7, 79.5, 0 15 13.7, &4. 1, 0 I. 13.7, 86. 1, 0 17 13.7, 85.5, 0 " 13.7, " 1. 13.7, 85.5, 0 " 13.7, 86. 1, D 21 13.7, M .l, D " 13.7, 79.5, 0 " 13 .7, n.5,O " 13.7, 63 

" 13.7, 52.2, D ,. 
13.7, 39.5, D 27 13.7, 25 .6, D ,. 13 .7, 39.5, 0 ,. 13.7, 52.2, D 30 13 .7, .3 

" 13.7, n.5, D 32 19.3 , 105.6, 0 " 29.3, 94 .5, 0 " 29.3, &0.5, 0 " 19.3, 64.1, 0 3. 24.4, 85 

SOOftCE 10: COOl2 
IFV BH ,V VAK IFV BK ,V V" IFV BK IV '" IFV BK 'V VAK IFV BK 'V VAK IFV BK , 

1 24 .4, 95 .4, 0 , 13.7, 86.1 , 0 3 13.7, 84 .1 , 0 4 13 .7, 79.5, 0 5 13.7, n .5,O • 13.7, .3 
7 13.7, 52.2, 0 • 13 . 7, 39.5, D • 13 .7, 25 .6, 0 1. 13.7, 39.5, 0 11 13.7, 52.2, 0 12 13.7, .3 

13 13.7, 12 .5,0 14 13.7, 79.5, 0 15 13.7, M. l, 0 I. 13 . 7, 86.1, 0 17 13.7, 85.5, 0 18 13.7, " " 13 .7, 85.5, 0 " 13.7, 86. 1, 0 21 13 .7, 84. 1, 0 " 13 .7, 79.5, 0 " 13.7, 72.5, 0 " 13 .7, .3 25 13.7, 52 . 2, 0 2. 13.7, 39 .5, 0 27 13 .7, 25.6, 0 28 13.7, 39.5 , 0 ,. 13 . 7, 52 . 2, 0 30 13.7, .3 

" 13.7, n.5,O 32 13.7, 79 .5, 0 33 19.3, 94.5, 0 34 29 .3, 80. 5, 0 " 19.3, 64 . 1. 0 36 24.4, " 
••• ISCSll • VERSION 99155 ... ••• 1987 OSPREY ENERGY CENTER 2. CTS/ COMaINEO CYCLE -CLASS I 3/ 8/ 00 • •• 03108 

.... NATURAL GAS, PMl0, lASED OM 100% LOAD 95 OEG. F- IW DUCT fiR ING ••• 23:39: 
"'HCIlELOPTs: PAc< 

'"'' RI.iRAL FLAT OFAUlT HOCHPL 

... DIRECTION SPEC IFIC BUILDING DIMENSIONS ••• 

SOOftCf 10: COOl3 
IfV BK 'V VAK IFV BH 'V '" IFV iK IV VA' IFV BH IV VAK IFV iK 'V VAK IFV BH • 1 24.4, 95.4, 0 2 24.4, 102 .6, 0 3 13.7, 84 . I, 0 • 13.7, 79.5, 0 5 13. 7, 12.5,0 • 1l.7, 63 .. 13.7, 52. 2, 0 • 13.7, 39.5, 0 • 13.7, 25 .6, 0 10 13.7, 39.5, 0 11 13.7, 52.2, 0 12 13.7, 63 13.7, n .5, 0 14 13.7, 79.5, 0 15 13.7, 84.1, 0 I. 13.7, 86.1, 0 17 13 . 7, 85.5, 0 I. 11.7, " 13.7, 85 . 5, 0 " 1l.7, 86.1, 0 21 13.7, 84 . 1, 0 22 13.7, 79.5 , 0 " 13.7, 12.5,0 " 13.7, .3 

" 13.7, 52.2, 0 ,. 13.7, 39.5, 0 27 13.7, 25 .6, 0 28 13 .7, 39.5 , 0 ,. 13.7, 52.2, 0 30 13.7, 63 

" 13.7, n.5, 0 32 13.7, 79.5, 0 " 19.3, 94 .5, 0 34 29.3, 80.5, 0 " 19.3, 64.1, 0 36 29 .3, " 
SOOftCE 10: COOl4 

IFV iK IV VAK IfV BH IV '" IFV BH 'V VAJ( IFV BH 'V VAK IFV BK IV VAK IFV BH • 1 19.3, 64.1, 0 2 24.4, 102.6, 0 3 13 .7, M. t, 0 4 13 .7, 79.5 , 0 5 13.7, n .5,O • 13.7, 63 
7 13.7, 52.2, 0 • 13.7, 39.5, 0 • 13.7, 25 .6, 0 10 13.7, 39.5 , 0 11 13.7, 52.2, 0 12 13.7, 63 

13 13.7, 12.5, D 14 13.7, 79.5, 0 15 13.7, &4 .1, 0 I. 13.7, 86. 1, 0 17 13.7, 85.5, 0 18 13 .7, 82 1. 13 .7, 85.5, 0 20 .J3.7, 86.1, 0 21 13.7, 84.1, 0 22 13.7, 79.5 , 0 " 13 . 7, 12.5,0 24 13 .7, 63 
25 13.7, 52.2, 0 2. 13.1, 39.5, 0 " 13.7, 25.6, 0 28 13 .1 , 39.5 , 0 ,. 13.7, 52.2, 0 30 13.7, 63 

" 13.7, 12.5 , 0 32 13. 7, 79.5, 0 " 13.1, 84.1, 0 34 29.3 , 80.5 , 0 35 29.1, 64.1 , 0 36 29.3, 45 

SOURCE 10; COOlS 
IfV BH IV VAK IFV BH IV "'" lfV BH 'V "'" IfV BH 'V "'" IFV BH 'V "'" IfV iK , 

1 29.3, 64.1, 0 2 29. 3, 80.5, 0 3 24.4, 106 .7, 0 • 13.7, 79.5 , 0 5 13.7, 12.5,0 , 13.1, 63 7 13.7, 52.2, 0 • 13.1, 39.5, 0 • 13.7, 25 .6, 0 10 13.1, 39.5, 0 11 13.7, 52 .2 , 0 12 13 .1, 63 
13 13.7, n.5,O 14 13.7, 79.5, 0 15 13.7, 84.1, 0 " 13.1, 86.1 , 0 17 13.7, 85.5, 0 " 13.7, 82 1. 13.7, 85.5, 0 20 13.7, 86.1, 0 21 13.7, 84.1 , 0 22 13.7, 79.5, 0 2l 13.7, 12.5 , 0 " 13.7, 63 
25 13.7, 52.2, 0 " 13.7, 39. 5, 0 27 13.7, 25.6, 0 28 13. 7, 39.5, 0 ,. 13.7, 52.2, 0 30 13.7, 63 

" 13.7, n .5 ,O 32 13.7, 1'9.5, 0 " 13.7, 84.1, 0 34 13 .7, 86.1, 0 35 19.3, 64.1 , 0 36 29.3, 45 

SOURCE 10: COOl6 ... BH 'V VAK IFV iK 'V VAK IFV BH 'V VAK IFV BH 'V VAK IFV BH 'V VAK IFV iK , 
1 13.7, 85.5, 0 , 13.7, 86.1, 0 3 13.7, 84 . 1, 0 • 13.7, 79.5 , 0 5 13.7, 12.5, 0 , 13.7, 63 
7 13.1, 52 .2, 0 8 13.7, 39. 5, 0 • 13.7, 25.6, a 10 13.7, 39.5, 0 11 13. 7, 52 . 2, 0 12 13.7, 63 • 13.1, n.5, 0 14 13.7, 1'9.5, 0 15 13.7, 84.1, 0 " 13.1, 86.1 , D 17 13 .7, 85.5, 0 18 13.7, 82 

13.7, 85.5, 0 20 13.7, 86.1, 0 " 13.7, 84.1, 0 22 13 .7, 7'9.5, D 23 13.7., n.5 , O " 13.7, 63 
13.7, 52. 2, 0 " 13.7, 39.5 , 0 27 13.7, 25.6, 0 ,. 13 .7, 39.5 , 0 ,. 13. 7, 52.2, 0 30 13.7, 63 

" 13.7, n.5, 0 32 29.3, 105.6, 0 " 29.3 , 94.5, 0 " 29.3, &0.5, 0 35 29. ] , 64.1, 0 36 24.4, " 
Page : 6 



e:\DDIRProject,\ellplne\lubu~le\mOdellng\e l .ssl\l sest\pmdbe l ex.oe7 3/ 10/00 6:24AM 

*** ISCST3 - VERSION 99155 *** *** 1987 OSPREY ENERGY CENTER 2 CTS/COMBINED CYCLE -CLASS I 3/ 8/00 ••• 03/08 
*** NATURAL GAS, PNl 0, BASED ON looX LOAO 95 OEG . F· /W OUCT FIR ING ••• 23 : 39: 

**MCOELOPTs : PAGE 
)NC 'I.OAL FLAT OFAULT NOCMPL • *** 'DIRECTION SPECIf i C BUILDING DIIENSIONS *** 

SOORCE 10: COOL7 
IFV BN BV VAK IFV BN IN NAK IFV BN IN '" IFV BN IN '" IFV BN IN NAK IFV BN B 

1 24 .4, 95 . 4, 0 , 13. 7, 86.1, 0 , 13.7, 84. 1, 0 4 13 .7, 79.5 , 0 5 13.7, n.5, 0 6 13 .7, 63 
7 13.7 , 52.2, 0 • 13.7, 39.5, 0 • 13.7, 25 .6, 0 I. 13.7, 39.5, 0 11 13 .7, 52.2, 0 1Z 13 . 7, 63 

" 13. 7, n.5, 0 14 13.7, 79. 5, 0 15 13.7, 84.1, 0 16 13 . 7, 86.1, 0 17 13.7, 85.5, 0 " 13.7, " 1. 13.7, 85.5, 0 zo 13.7, 86.1, 0 Z1 13 .7, 84.1, 0 Z> 13 . 7, 79.5, 0 Z3 13 .7, n.5, 0 Z4 13.7, 63 
Z5 13 .7, 52.2, 0 Z6 13.7, 39. 5, 0 Z7 13.7, 25.6, 0 " 13.7, 39.5, 0 Z9 13 . 7, 52.2, 0 ,. 13 .7, 63 
31 13.7, n.s , 0 3Z 13.7, 79.5, 0 " 29 .3, 94 .5, 0 34 29.3, 80.5 , 0 " 29 .3, 64.1, 0 36 24.4, " 

SOURCE 10: COOl8 
IFV BN aN ,,' IFV " " '" IFV " IN "" IFV " IN "" IFV " IN '" IFV " B 

1 24.4 , 95.4, 0 , 13.7, 86. 1, 0 , 13.7, 84.1, 0 4 13.7, 79.5, 0 5 13.7, n . 5, 0 6 13 . 7, 63 
7 13.7, 52.2, 0 • 13.7, 39. 5, 0 • 13.7, 25.6, 0 I. 13 .7, 39 .5, 0 11 13.7, 52 .2, 0 1Z 13 .7, 63 

" 13.7, n.5, 0 14 13 .7, 79.5, 0 15 13.7, 84.1 , 0 1. 13 .7, 86. 1, 0 17 13.7, 85.5, 0 " 13.7, " 1. 13.7, 85.5, 0 ,. 13.7, 86. " 0 Z1 13 .7 , 84.1, 0 Z> 13.7, 79.5, 0 Z3 13.7, n.s,o Z4 13.7, 63 
zs 13.7, 52 .2, 0 Z6 1.3 .7, 39.5, 0 Z7 13.7, 25.6, 0 " 13.7, 39.5 , 0 Z9 13 .7 , 52.2, 0 30 13 .7, 63 
31 13 .7 , 12 .5,0 3Z 13.7, 79 .5, 0 " 13 . 7, 84.1, 0 34 29.3, 80 .5, 0 " 29.3, 64 . 1, 0 36 29.3, " ~:' 

SOURCE 10 : COOL9 
IFV BN aN ", IFV " aN '" IFV " IN "" IFV BN IN '" IFV BN B' NO' IFV BN • 1 29 .3 , 64.1, 0 , 24.4, 102.6, 0 , 13. 7, 84.1, 0 , 13.7 , 79 .5, 0 5 13.7, 12 .5, 0 • 13.7, 63 

7 13.7, 52.2 , 0 • 13.7, 39.5, 0 • 13.7 , 25.6, 0 I. 13.7, 39.5, 0 11 13.7, 52.2, 0 1Z 13. 7, 63 

" 13.7, n . 5, 0 14 13 .7, 79.5 , 0 15 13.7, 54.1, 0 16 13.7, 86.1, 0 17 13 .7, 85.5 , 0 " 13 .7, " 1. 13. 7, 85.5, 0 zo 13.7, 86.1 , 0 Z1 13 .7, 84. 1, 0 '2 13.7, 79. 5, 0 Z3 13 . 7, 12.5, 0 Z4 13.1, 63 
25 13.7, 58.1, 0 Z6 13.7, 37.2, 0 Z7 13.7, 15 .2 , 0 ,. 13 .7, 37.2, 0 Z9 13. 7, 58 . 1, 0 30 13 .7, n 
31 13 .7, 72.5, 0 3Z 13 .7, 79.5, 0 " 13.7, 54 .1 , 0 34 29.3, 80.5 , 0 " 29.3 , 64. I, 0 36 29.3, 

45 • . 

SOORCf 10 : COOLl0 
IFV " IN VA' IFV " IN NAK IFV " IN '" IFV " B' ." IFV BN aN NAK IFV BN • 1 29.3, 64 . 1, 0 2 29 .3, 80.5, 0 , 13 . 7, 84.1, 0 4 13.7, 7'9. 5, 0 5 13.7, 72.5, 0 6 13.7, 63 

7 13.7, 52 .2, 0 • 13.7, 39.5, 0 • 13.7, 25.6, 0 I. 13.1, 39.5, 0 11 13 . 7, 52 .2, 0 1Z 13 . 7, 63 

" 13.7, 12.5,0 14 13 .7, 79 .5, 0 15 13.7, 84.1, 0 16 13.7, 86.1,0 17 13.7, es .5, 0 " 13.7, " 1. 13 .7, 85.5, 0 zo 13.7, 86.1, 0 Z1 13. 7, 84.1,0 22 13.7, 79.5, 0 2J 13.7, 12.5,0 Z4 13.7, 63 

" 13. 7 . 52.2, 0 Z6 13.7. 39.5. 0 Z7 13.7. 25 .6, 0 ,. 13.7, 39.5 , 0 Z9 13.7, 52 . 2, 0 30 13.1, " 31 13.1, 12.5, 0 3Z 13.7, 79.5, 0 " 13 . 7, 84.1, 0 34 13.7, 86.1, 0 " 29.3, 64. 1, 0 36 29.3, " 
••• ISCSTl - VUSION 99155 - *! *** 1987 OSPREY ENERGY CENTER 2 CTS/COMBINEO CYCLE- CLASS I 3/8/00 ••• 03/08 

*** NATut\L GAS, PMl0, BASED ON 100X LOAD 95 DEG . F· IV DUCT FIRING ••• 23:39 : 
**MOOELOPTs : PAGE 
COlIC RURAL fLAT OFAULT NOCMPL 

*** DISCRETE CARTesiAN RECEPTORS u* 
(IC'COQRD, Y'COORD, ZE LEV, ZFLAG) 

(HETERS) 

( 340]00.0, 3165700 . 0, 0.0, 0.0); ( 34OJOO.O, 3167700.0, 0.0, 0.0) ; 
( 340J00.O, 3169800. 0, 0 .0, 0 .0): ( 340700. 0, 3171900.0, 0.0, 0.0) ; 
( 342000.0, 3174000 .0, 0.0, 0.0); ( 343000.0, 3176200.0 , 0.0, 0.0); 
( 343700.0, 3118300.0 , 0.0, O.O); ( 342400. 0, 3180600.0, 0.0, 0.0); 
( 341100.0, 318.3400.0, 0.0, 0.0) ; ( 339000.0, 3183400.0, 0 .0, 0.0) ; 
( 336500. 0, 3183400.0, 0 .0, 0.0) ; ( 334000.0, 3183400.0, 0.0, 0 .0) ; 
( 331 500.0, 3183400.0, 0 .0, 0. 0); 

*** ISCST3 • VERSION 99155 *** *** 1987 OSPREY ENERGY CENTER 2 CTS/COHBINEO CYCLE'CLASS I 3/8/00 ••• 03/08 
**- NATURAL GAS, PMl0, BASED ON 100X lOAD 95 OEG. F- JW DUCT FIRING ••• 23 :39 : 

' ·I1OOELOPTs : PAGE 
"C 'I.OAL FLAT DFAUlT NOCMPL • *** METEOROlOG ICAL DAYS SELECTED FOR PROCESSING *** 

(1 · YES; D=NO) 

PlIge: 7 



C:~IRProJeets\c.lpine\~le\Modellng\cl'S$I\lscst\pmdbelex.08T 3/10/00 6:24AM 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

• 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1111"111 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 111',11 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 1 

NOTE : METEOROlOGICAL DATA ACTUALLY PROCESSED WILL ALSO DEPEND ON ~T IS INCLUDED IN THE DATA FILE. 

STABILITY 
CATEGORY 

A , 
C 
D 
E 
F 

. '. 

... UPPER 8OJN[) OF FI RST THROUGN FIFTH WIND SPEED CATEGORIES ... 
(MUUS/SEC) 

1 
. 7OOOOE '01 
.7OOOOE-Ol 
. 10000E+OO 
. I S000E+oo 
. 3SoooE+00 

"". SSoooE+oo 

1.54, 3.09, 5 . 14, 8 . 23, 10. 60, 

••• WI NO PROFILE EXPONENTS ••• 

WIND SPEED CATEGORY , 
.7OOOOE·0 1 
.7OOOOE·01 
.10000E+OO 
• 15000E+00 
.35000£+00 
.SSOOOE+DO 

, 
.7OOOOE -Ol 
.70000E-Ol 
. 10000E+OO 
.15OOOE+00 
. 35000E+00 
.55OOOE+00 

, 
.70000E-Ol 
.70000E-Ol 
. 1ooooE+00 
.15000E+00 
.35000E+00 
. 55000E+OO 

••• VERTICAL POTENTIAL TEMPERATURE GRADIENTS ••• 
(OEGREES KELVIN PER METER) 

, 
.7OOOOE· 01 
.7OOOOE-Ol 
.10000E+OO 
• 15000E+OO 
.35000Etoo 
.55000E+00 

STABILITY WI ND SPEED CATEGORY 

• 

CATEGORY 1 2 3 4 5 
A .00000E+00 . 00000E+00 .00000E.00 .00000E+OO . 00000f+OO 
B .00000E+00 .OOOOOE+OO .oooooe.oo .OOOOOE+OO .OOOOOE+OO 
C .00000E+00 .OOOOOE+OO .OOOOOE+OO .OOOOOE+OO .OOOOOE+OO 
o .OOOOOE+OO .0000000+OO .00000E+OO .OOOOOE+OO .OOOOOE+OO 
E .ZOOOOE·OI .2OOOOE·OI .20000E·01 .2ooooE·Ol .20000E·01 
f .35000e·01 .35000E-Ol .35OOOE·01 .35000E-Ol .35000E-Ol 

••• ISCST3 - VERSION 99155 • •• • •• 1987 OSPREY ENERGY CENTER 2 CIS/COMBINED CYCLE' CLASS I 3/8/00 
••• NATURAL GAS , ,,"10, BASEtl ON 100% LOAD 95 DEG.F· ,.., DUCT FI RING 

"!GlELOPIs : 

""IC RURAL flAT OFAUlT 

••• THE fiRST 24 HOURS Of METEOROlOGICAL DATA ••• 

FILE : C:\MET\TPA87D.MET" 
FORMAT : (412,2F9.4 , F6.1,12.2F7. 1.f9. 4.110 . 1,f8.4,14,f7.2) 
SUIIFAa: STATION MD.: 12842 UPPER AIR STATION NO.: 

NAME : TAIII'A IIAHE: 
TEAR: 1987 lEAl: 

12842 
RUSKIN 

1981 

fLOW SPEED TEMP STAB MIXING HEIGIIT (M) USTAit M~O LElfGTH ZoO I PCOOE PRATE 
lit .... OY IIR VECTOR: (M/S) (I() CLASS RURAL URBAN (M/S) (M) (M) ( mlIIR) 

87 01 01 01 341.0 6.17 293.7 , 598.7 598.7 D._ 0.0 0.0000 0 0.00 
87 01 01 02 358.0 4.12 293.2 , 651.8 1306.0 0._ 0.0 0.0000 0 0.00 
87 01 01 03 34.0 6.17 293.2 , 104.' 104.' 0._ 0.0 0 . 0000 0 0.00 
87 01 01 04 13.0 6.69 291.5 , 757.8 757.8 0._ 0.0 0.0000 0 0.00 
87 01 01 05 83.0 1.'" m .• , 810.8 810 .8 0.0000 0.0 0.0000 0 0.00 
87010106 102.0 1.'" m.4 , W .• W." 0.0000 0.0 0.0000 0 0.00 
87 01 01 07 105.0 .... .... , , 916.9 916.9 0._ 0.0 0 . 0000 0 0.00 
87 01 01 08 113.0 1.n 288.7 , 969.9 969.9 0._ 0.0 0.0000 0 0. 00 
a7 01 01 09 107.0 6.17 .... , 4 1022.9 1022.9 0._ 0.0 0.0000 0 0.00 er 0110 

121.0 6.17 288.2 , 1075.9 1075 .9 0.0000 0.0 0.0000 0 0.00 
, 01 11 114.0 6.69 287.6 , 1128.9 1128. 9 0.0000 0.0 0.0000 0 0.00 

01 01 12 116.0 6.17 207.0 4 11&2.0 118l.0 0.0000 0.0 0._ 0 0.00 
87 01 01 13 133. 0 1.'" 287.6 , 1235.0 1235.0 0._ 0.0 0.0000 0 0.00 
87 01 01 14 119.0 1.n 287.6 , 1288.0 1288.0 0.0000 0.0 0 .0000 0 0.00 

P.ge: • 

• . 7ooooE· 01 
.70000E·Ol 
.1OOOOE+00 
• 15OOOE+00 
.35000E+OO 
.55000E+OO 

• • DOoooe. OO 
.OOOOOE+OO 
.OOOOOE+OO 
. OOOOOE+OO 
.2OOOOE-Ol 
. 35000E-01 

••• 03/08 
... 23:39: 

PAGE 
NOO1l'L 



87010115 132:.0 7.20 288.2 4 12M.0 12M.O 0.0000 0.0 0."" 0 0.00 
87010',6 134.0 '.n 289.3 4 12M.0 12:88.0 0.0000 0.0 0.0000 0 0.00 
87 01 01 17 1101 .0 7.20 288.2 4 12:M.0 1Z88.0 0.0000 0.0 0.0000 0 0.00 
87 01 01 18 137.!) 5.11, 287.6 5 1286.1, 12:38.1 0.0000 0.0 0.0000 0 0.00 
11010119 1I1~.O 3.60 ZII6.5 5 1Zll1.Z 1078.6 0.0000 0.0 0. 0000 0 0.00 
J7 01 01 ZO "7.0 2.06 Z85.4 , 1276.0 919.0 0.0000 0. 0 0.0000 0 0.00 
87 0101Z1 110.0 1.51, 2Slo.1I , 1270:9 759.5 0.0000 0.0 0.0000 0 0 .00 
87010122 112.0 0.00 283.7 , 1265.7 600.0 0.0000 0.0 0.0000 0 0.00 
87 01 01 21 120.0 2.57 283.7 , 1260.5 1,1,0.5 0 .0000 0.0 0.0000 0 0.00 
87010121, 130 .0 1.51, 282.6 , 1255.4 281.0 0.0000 0. 0 0.0000 0 0.00 

.... NOTES: STABILITY CLASS 1.", 2:B, 3 .. C, 4:C, 511:E AJro ~F. 
FLOW VECTOR IS DIRECT I ON TOWARD WHICH VINO IS BL~ING • 

.... ISCSTl • VEII:SION 99155 ..... .. .. 1987 OSPREY ENERGY CENTER 2 CTS/ta1BINEO CYCLE -CLASS I 3/8/00 
..... NATURAL GAS , PM10, BASED ON 100X lOAD 9'5 DEG.F- /W DUCT fiRING 

"'MOOELOPTI: 
toNe ItURAL FLAT OFAULT 

..... THE SUHHARY OF MAXIMUM PERIOD ( 8760 HII:S) ReSULTS .... 

... COMC OF GEM IN (MICROGRAMS/CUBIC-METER) 

""'" 10 AVERAGE COMC II:ECEPTOR (XR , YR, ZELEV, ZFLAG) OF TYPE 
. . . _. _---

COOl. 1ST HIGHEST VALUE IS 
2:NO HIGHEST VALUE IS· 
311:0 HIGHEST VALUE IS 
4TH HIGHEST VALUE IS 
5TH HIGHEST VALUE IS 
6TH HIGHEST VALUE IS 
7TH HIGHEST VALUE I S 
8TH HIGHEST VALUE IS 
9TH HIGHEST VALUE IS 

10TH HIGHEST VALUE IS 

ALL 1ST HIGHEST VALUE IS 
2ND HIGHEST VALUE IS 
3RO HIGHEST VALUE IS 
4TH HI GHEST VALUE IS 
5TH HIGHEST VALUE IS 
6TH HIGHEST VALUE I S 
7TH HIGHEST VALUE I S 
8TK HIGHEST VALUE IS 
9TH HIGHEST VALUE IS 

10TH HIGHEST VALUE I S 

••• RECEPTOR TYPES: GC . GRIOCART 
GP • GRIOPOl.R 
DC • OISCCART 
OP • OISCPOI.R 
BO • BOUNDARY 

0.00018 AT ( 
0.00017 AT ( 

0.00016 AT ( 
0.00014 AT ( 
0.00014 AT ( 
0.00014 AT ( 
0.00013 AT ( 
0.00013 AT ( 
0. 00013 AT ( 
0.00012 AT ( 

0.00435 AT 
0.00415 A' ( 
0.00385 AT ( 
0.00366 AT ( 
0 .00]62 AT ( 
0.00358 AT ( 
0.00355 AT ( 
0.00342 AT ( 
0.00333 AT ( 
0.003l1 AT ( 

. . . . . . 
340300.00, 3165700.00, 0.00, 0.00) oc 
340300.00, 3167700.00, 0.00, 0.00) oc 
340300.00, 3169800.00, 0.00, 0.(0) oc 
342000.00, 3174000.00, 0.00, 0 . (0) oc 
340700.00, 3171900.00, 0.00, 0.00) oc 
343000 .00, 317621)0.00 , 0.00, 0.00) oc 
343700.00, 3118300.00, 0.00 , 0 .00) oc 
334000.00, 3183400.00, 0 .00, 0.00) oc 
342400.00, 318060(1 .00, 0.00, 0.00) oc 
336500.00, 3183400 . 00, 0.00, 0.00) oc 

340300.00, 3165700 .00, 0 .00, 0.00) oc 
340300.00, 3167700.00, 0 .00, 0 .00) oc 
340300.00, 3169800.00, 0.00, 0.00) oc 
343000.00, 3176200.00, 0.00, 0.00) DC 
34ZOOO.OO, 3174000.00, 0.00, 0.00) oc 
340700 .00, 3171900.00, 0.00, 0 .00) oe 
343700.00, 3178300.00, 0.00, 0.00) oc 
34Z4OO.OO, 3180600.00, 0.00, 0.00) oc 
336500.00, 318.3400.00 , 0.00, 0.00) DC 
339000 .00, 3183400.00, 0.00, 0.00) DC 

_ .. I SCST3 - VERSION 99155 .... ... .. 1987 OSPREY ENERGY CENTER 2 CTS/COIBIMEO CYCLE'CLASS I 3/8/ao 

UMOOElOPTs: 
.... NATURAL GAS, PM10, BASEO QIrI 100% LOA!) 95 DEG.F- IV DUCT FIRIHG 

COlIC RURAL FLAT OFAl1L T 

..... THE SUMMARY OF HIGHEST Z4-HR RESULTS ...... 

•• CONe OF GEM 1M (MICROGRAMS/CUBIC-METER) 

DATE 

3/10/00 6:2:4AM 

• 
... 

.. 
NOCI4PL 

03/08 
23:39: 
PAGE 

NETWORK 
GRID'IO 

- - - - . 

" " " NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

...... OJ/OS 
••• 23:39: 

'AGE 

•• 
NETIoOII 

• 

OR .... 10 AVERAGE CONC (YlMll)()HH) REC£PTOR (Xl, YR, ZELEV, ZFLAG) OF TYPE GR IO-I .. . ..... . .... - ._ --- --

""- HIGH 1ST KI GH VALUE IS 0.0046ge ON 870Z2724: AT 343700.00, 3178300.00, 0.00, 0. 00) OC NA • ALL HIGH 1ST HIGH VALLIE IS O.096ne ON 8702Z724: AT ( 343700.00, 3178300.00, 0.00, 0.00) oe NA 

.... RECEPTOR TYPES: GC . GR IOCART 

Poge : 9 



C:\OOIRProjects\calplne\auburndele\modeltng\ctassl\lscst\pmdbcl~x.087 

GJ> a GRIOPOU 
DC a DlstCAlT 
DP a 01 SCPOlR 
81) ,. BOU/DARY 

••• IScsT3 • VERSION 99155 ••• 

., ElOPTs: 

• .. 1987 OSPREY ENERGY CENTER 2 CTS/COMBINED CYClE·CLASS I 3/8/00 
••• NATURAL GAS, PM1D, lASED ON 100% LOAD 95 DEG.f· /'ol DUCT FIRING 

~ RURAL flAT 

... Message Slm'IIIry : ISCST3 Model Execution ••• 

••••• ••• • SUlmary of Total Messages ••.••••• 

" Total of 
A Toul of 
A Toul of 

A Total of 

o Fatal Error Message(l ) 
o Warning MesslgeCI) 

531 Informational Message(s) 

531 Cal_ Mours Identified 

••••••• • FATAL ERROR MESSAGES •••••••• 
••• NONE ••• 

•••••••• WARNING MESSAGES •••••••• 
••• NONE ••• 

. .~ 

•••••••••••••••••••••••••••••••••••• 
••• ISCST3 Fini sh .. Successfully··· 
•••••••••••••••••••••••••••••••••••• 

• 

• 

OFAlILT 

3/10/00 6:24AM 

••• 
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CAlPUFF Vers ion: 5.0 level: 990228 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

• 
Od; tlllle: '1:33:10 

Date: 03/ 09/00 

Ihn TItle: 
REFINED SIGNIFICANT IMPACT ANALYSIS, CAlPUfF , CALPHIE OSPREY 
RECEPTORS AT CHASSAKOJITZICA INA, PROJECT ONLY 
FDEP CKASSAHQWITZICA CAlHET DOMAIN ~I'H PRECIPITATION 

INPUT GROOP: 1 .- General run eontrol parameters .... ........ _ .. 

• 

• 

Option to run all periods found 
In the met. flle( s ) (HETRUN) Default: 0 I HETRUN o 

HETRUN ,, 0 ~un period explleltly defined below 
HETRUN .. 1 Run all periods In _to fil e t s ) 

Starting date : 
(used only If 

HETRUN • 0) 

Year (lBYR) 
Month (lBHO) 

Day (laDY) 
HouI:' (lIIIR) 

l ength of run (hours) "URlG) 

No default 
No default 
No default 
No defaul t 

No defeult 

IBYR . 90 I 
IBHO " 1 I 
IBDY . 6 I 
IIHR " 0 I 

IRlG . 8616 

Number of ehemleal s peeles (NSPEC) 
Default: 5 I NSPEC · 6 

Number of eheal eal spetl es 
to be tIIIitted (NSf) Defaul t: 3 I liSE "" J 

flag t o s top run .fter 
SETUP phas e (lTEST) Oefault: 2 I !TEST " 2 
(Used to allow checking 
of the ~l inputs, files , ete.) 

!TEST - 1 STOPS progrlll afte r SETUP phase 
!TEST - 2 - Contlrues with exe<:ution of progr8111 

after SETUP 

Restart configurat i on: 

Control Hag (HRESTART) Default: 0 

o .. Do not read or write a restart file 
1 - Read a rtUart file at the beglmlng of 

the run 
2 - ~rlte a restart file during run 
3 • Read. res tart file It beglml ng of run 

end write a restart file c1Jrlng run 

H~r of periods In Restart 
outp"t eyel. (NItESPO) Default: 0 

o .. file w-rltten only It lISt period 
>0 .. File updated every NRESPO periods 

Meteorological Olltll fOrMat (MElfH) 
Oef aul t: 1 

METFH • 1 - CAlHET binary file (CAUET.MET) 
METFM · 2 ISC ASCII file (ISeMEl . MET) 

HRESTART" 0 

I NltESPD _. 0 

HElFM " 1 

HElFH .. 1 AUSPlUME ASCII file (Pl MHET.HET) 
HElF" .. 4 CrO" plus tOWlr file (PROFllE.OAT) and 

surface parameters file (SURFACE.DAT) 

Averaglr"ll! TI_ (lnlnutes) (AVl:T) 
Default: 60. 0 

PG s lgBIII ' y Is adjusted by the eqJItlon 
(AVET/iAJ .0)UO.2 

I AVl:l ., 60. I 

Page: 1 
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IENDI 

INPUT GROUP: Z _. Technici l options 

Vertica l dhtrlbutlon used In the 
nel r fiel d ( HGAUSS) 

o .. U'\lfor., 
1 .. Gaussian 

Terr l in adjust~t method 

Default: 1 

'MCTAOJ) Defaul t: 3 
o .. no adjust.ent 
, .. ISC-type of terrain ad justment 
2 " ,I"",le, tALPUFf-type of terrain 

adjustlllent 
3 .. partial plUIIC pat h adjustment 

Subgrld ·sclle complex terrain 
f tlg ,HCTSG) Default: 0 

o • not IIIOdel ed 
1 " IIIOde I ed 

Near·fleld puffs rIOdeled IS 
elongated 0 (KSlUG) 

O · ~ 
1 .. yes (slug model used) 

Transi tionlll plune ri se model ed ? 

Default: 0 

(HTRANS) Default: 
o • roo (i.e., final ri se only) 
1" yes (i.e., transltlonlll r ise corrp..lted) 

Stick tip downwesh? (MTlP) Defau lt: 
0 .. no (i.e., no , t KIt tip dooonwlsh) 
1 " yes (l.e., use stack tip downwash) 

Yertlul wind shear IDOdeled above 

I MGAUSS .. 

I MCTAOJ " 3 

I MeTSG " 0 

I MSlUG .. 0 

I IH RANS .. 

I MTiP .. 

Stlcle top? (MSHEAR) Default : 0 I "SHEAR " 1 
o ~ no (I.e., vertical wind shear not model ed) 
1 .. yes (I.e., vertiCIL wind shear modeled) 

Puff splitting allowed? ( "SPLIT) 
0" no ( i.e., puf h not ' pllt) 

Default: 0 

, .. yes (I.e., puffs Ire apllt) 

Chml Cit JlleChanl $a U.g (HCHEM) Default : 1 
D .. chmicil traN f'on.tlon not """', .. 

.. transforatfon rates COllpJted 
internally (MESOPUFF II scheme) 

2 .. user-specified transfoNMtlon 
rites used 

3 .. trensforatton r i t es c:Gq:lUt.ed 
l.ntemal ty (RIYAD/ARM3 scheR> 

Wet reMOVal modeled 7 (HIlEr) 
O . ~ 

Default: 1 

, .. yes 

Dry deposition modeled? eMORY) Default: 1 
o • ~ , .,.. 
(dry deposition lllethod .pec lfled 
for eac:h .pecl" in I~t GrOt4' 3) 

Method used to C:o.pJte dl spertlon 
coefficients (KiISP) Default: 3 

I MSPLIT " 0 I 

I MCNEM • 

I !nItT " , 

I MDRY .. 

I IIIISP" 4 

1 .. di spersion coefflc:lentl cCCfPJted frOll! lllellsured va lues 
of turbul ence, .1 .... v, sl .... !of 

2 .. dl.per. lon ca.fflc:l.,.,u fr_ Internally colculotecl 

Page: 2 
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• 

• 

• 

sl~ v, ,181M W Ul1ns .ttraneteorolovlc:at var·hblu 
(U-, 11*, L, etc.) 

3 " PG dispersion coefficients (or RURAL ar.as (coap,Ited uslOi 
the ISCST ""'ltl·l~t approxlftltion) aod MP c:oeffh;lenu In 
urben .reas 

4 ... *Dt •• 3 except PG coefficients computed using 
the MeSOPUFF 11 eq'IS. 0 , 

S • CTDM .1 ... , used for stable end neutnl conditions. 
For ...... table conditions, .\gtIIIIS .re coap,Ited IS In 
KJISP .. 3, described above . HOTSp· 5 ISSUDeS that 
lIleasured value •• re rtad 

S!gme-v/st,..-thete, .igAa- w ~.surement' used? (MTURBVV) 
(Used only If K)ISP • 1 or 5) Default: 3 I MlURBY'II . 0 I 

1 • use IIQIna-v or .IIJIIIII-theta lleasurements 
fr~ PROFllE .OAT to compute sllJlllll-Y 
(valid for MElFM .. I. 2, 3, 4) 

2 • use sllJlllll -w ne.sur~nt. 
'rom PROFILE.DAT to compute sigMI-z 
(valid for MElFIII .. '. 2, 3, 4) 

3 .. use both _ ';rna-(v/thets) and .lgn'III-w 
from PROFILE.DAT to compute .igma-y and sigma-z 
(valid for METFM • I, 2, 3, 4) 

4 • use sigma- theta measurement. 
fraa PLHHET.OAT to c~te slgma-y 
(valid only If METFM .. 3) 

Back'~ _thed used to cDqlUte dispersion 
when .1Ie-.ured turbuhence clata are 
miISIOSI (tll l sp2) ... Default: 3 I ~ I SP2" (, 
(used only If KHSP ,. 1 or 5) 

2,. dl.per.lon coefHcients frOlJl internally calculated 
.i~ v, sl~ W using micrometeoroiogical var iable. 
(u*', ~. L, etc.) 

3" PCO d lsperalon coeff icients for RURAL Ireas (coq::uted usln; 
the ISCST ruttl' s~t approxillation) BOd MP coefficients In 
urban Irets 

(, " s _ IS 3 except PCO coefficients carp..lted usin; 
the HESOPUFF II e<J"IS. 

PCO slgma·y.t adj. for roughness? 
(MRCUGN) 

O· ~ 
1 • yes 

Partial plUMe penetration of 
elevlted Inveralon? 
(MPARTL) 

o · ~ 
, ,. yea 

Dehutt: 0 I MROUGH . 0 I 

Default : 1 I MPARTL " , 

Strength of tmperature Inversion Default: 0 I MTlNV" 0 I 
provided In PROFILE.OA-F ·extended records? 
(MTlNY) 

o .. no (CDq:lUted frOlJl f1elsured/default gradients) 
, .. yea 

PDF used for dlaperslon ...-dar convective conditions? 
Oefault: 0 I MPOF. " 0 1 

OIPOF) 
o • ~ 
1 " yes 

St.b-COrld TIBL IIIOCkIle used for shore line? 

(MSGTlBl) 
O · ~ 
1 .. yes 

Test options specified to see if 
they conforll to regoulatory 
values? (MEG) 

o .. NO check.s Ire WIde 

Default: 0 

Default: 1 

I MSGTIBl .. 0 I 

MltEG" 0 

1 ,. Technical options D.l$t conform to USEP", values 
MeUM 1 
AVET 60. (s) 

Plge: 3 

3/10/00 6:59AM 
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1 
3 
1 
1 

,GAUSS 
MCTADJ 
"TRANS 
"TIP 
HeliE" 

1M' 
IC>" 
MIlISP 

1 (If modeling SOx, MOx) 
1 

IENDI 

""JO' MPARTl 
SYTOEP 
MIIFTSI 

1 
3 
o 
1 
550. (ra) 
o 

INPUT CROUP: 3a, 3b •• Species tl s t 

S"qrCJt4) (3a) 

The following species .re IIOdeltd: 

CSPEC • 
esPEC • 
CSl"EC • 
CSPEC • 
CSPEC " 
CSPEC .. 

SPECIES 
IIAME 

(li.it: 12 
Characters 
In length) 

IENDI 

SOl • 
so< • 
HOX • 

'MOl • 
,OJ • 

PM10 ; 

Siobgroup (3b) 

SOl I 
SO< I ,ax I 

IINOl I 
N03 I 

PMl0 , 

MOOELED 
(O:NO, ' ''YES) 

I, 
I, 
I, 
I, 
I, 
I, 

IENOI 
IENOI 
'EMDI 
IENOI 
IENDI 
IENOI 

EMITTED 
(D;NO, l ;YES) 

I, 
0, 
I, 
0, 
0, 
I, 

O'Y 
DEPOSITED 
(O=NO, 

':COMPUTEO 'CAS 
2cCOMPUTEO 'PARTIClE 
3:US£R'SPECI flED) 

I, 
2, 
I, 
I, 
2, 
2, 

The following ~ are used for Speeles-CrtqB In which result. 
for ceruln specl ... ar. cOllbIMd Cedded} prior to output. The 
CctUP _ will be used •• the ' pecl ... n.e in outp.lt fti H . 
U •• thh future to .odel . pec:lflc p!lrtlcl.-.h.e dl.trlbutloras 
by treating eld! _Iu-range a. a .eparate species. 
Order _t be eons latent with 3(a) aboYe. 

INPUT CItD.IP: 4 _. Grid control parametera 

METEOROlOGICAL grid: 

No. X grid cell. (NX) 
No. T Irld cell. (itT) 

No. verti cal layer. (NZ) 

Grid spacing (DClt IOKM) 

No default 
No default 
No default 

No default 

NX '" 25 
NT " Z& 
Itl '" 9 

OGRIOKM • 10. 

Page: 4 

OUTPUT GROUP 
HUHBER 

(O=NOtIE, 
l .. ht CCRUP, 
2=2nd eCRUP, 
3= etc.) 

o 
o 
o 
o 
o 
o 
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units: kM 

• I ZFACE 

Cell face heights 
(ZFACE(nz+1» 

sO., ZO., 50., 100., 200., 

No defeults 
Units: JJI 
500 •• 1000. , 1500 •• 2500.,3500. I 

Reference Coordinates 
of SOUTHWEST corner of 

grid cell(l, 1): 

X coordinate (XatIGICM) 
Y coordlMte (YORIGICM) 

UTM lone (IUTMZM) 

Reference coordinates of CEMTER 
of the domain (used in the 

calculation of solar elevation 
angles) 

Lat!tude (deg.) (XUT) 
Longitude <de9.) (XlONG) 

TIIIII! ZOM (XTl) 
(PST~8, MST-7, CST=6, ESTeS) 

No default 
No defeult 

Units: kill 

No dehult 

No defDlJlt 
No OOI81.1lt 
No default 

XORIGKM '" 250;000 
YORIGICM E 2990.00 

I IUTKZN . 17 

XUT = 28.25 
XLOHG = 82.25 
XTZ '" 5.0 I 

Computational grid: 

• 
The coq:otatlonal irld is identical to or a slbset of the MET. grid. 
The lower left (LL) conner of the computational grid i s at grid point 
(IBCOMP, J8COMP) of the KET. grid. The upper right (UR) corner o f the 
computational grid Is at grid point (IECOMP, JEOOHP) of the MET . grid. 
The grid spacing of the computational irld Is the same as the MET. grid. 

X Index of lL corner (IBCOMP) No default I IBCOHP" , 
(1 <_ IBCOMP <. NX) 

y index of Ll corner (JBCOMP) No default I JBCOMP ", . 1 
(1 <:II JBCOMP <a NY) 

X Index of UR conner (lECC»IP) No default I IEOOHP " . 25 
(1 <s IECCMP <", NX) 

y index of tJR corner (JECOMP) Mo default I JEta1P • 28 I 
{1 <= JECOMP <- NT} 

SAMPLING GRID (GRIDOED RECEPTORS): 

• 

The lower left (LL) «Inner of the sllq)lln; grid Is at grid .polnt 
(lSSAMP, JBSAMP) of the MET. irld. The ~r right (UR) corner of the 
s~lfng grid I. at grid point (IE&AMP, JESAMP) of the MET. irld. 
The ..,.,lIng grid lUSt be Identical to or • sl.bset of the computational 
grid. It lIBy be a nested grid Inside the computationaL grid. 
The grid spacing of the s8llllpling grid 18 DGRJDICM/MESItON. 

Logical flag Indicat ing If grldded 
receptors are used (lSAHP) Default: T 
(T-yes, F;oo) 

x index of lL corner (iBSAMP) 
(ISCOMP <5 IBSAMP <_ IECOMP) 

r Index of Lt corner (JBSAKP) 
(JBCQlP <z JBSA*' <_ JEta1P) 

X Index of UR corner (iESAMP) 
(IBCOMP <~ IESAMP <_ IECOMP) 

Y Index of \JR corner (JESAMP) 
(JBCOMP <_ JESAMP <_ JECQMP) 

No default 

No default 

No defllul t 

Ho default 

I tSAMP"F I 

. I IBSAMP - 0 

I JBSAMP" 0 

I IESAKP" 0 

I .JESAMP o 

Pase: 5 

3/10/00 6:59AM 
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IEWDI 

Nes ting factor of the sampling 
IIrld (MESIIDM) 
(MESHDN is an Integer ). 1) 

Defeult: 

INPUT GROOP: 5 Output Options 

• 
filE DEFAUlT VALUE 

Concentra tions (ICON) 1 
Dry FlUltes (lORY) 1 
Wet flUltes (I~T) 1 
Relative Hunldlty (lVIS) 1 
(relative hUMidity file Is 

required for visibility 
enaiysis) 

Use data cDIIpI"eulon option In output flle? 
(lCOMPRS) De fault: T 

• 
o • Do not create file, · ' • create file 

LINE PRINTER OOTPUl OPTIONS: 

Print concentrl'ltlons (ICPRT) 
Print dry fl~es ( IOPRT) 
Print wet fl~es (lIWRT) 

Default: 0 
Default: 0 
Default: 0 

(0 • Do not print, 1 • Print) 

Concentration pr int Interval 
(ICFRO) in hours 
Dry flux print intervel 
(IDFRO) In hours 
Vet flux print interval 
(IVfRO) in hours 

Default: 

Default: 

Default: 

Units fOf' 
(lPRTU) 

l ine Printer OUtput 

1 • 
2 • 
3 • 
4 • 
5 • 

(" 
Concentration 

III""'] ""..., 
UII/"-3 
ng/"-] 

Odour Unitt 

Default: 
(" 

Deposition 
1I/"-2/s 

rrv/"'*Us 
t.JQ/'-Ua 
ng/"-Us 

Messages trecklng progress of Default: 
run written to the screen '7 
(lMESG) •• Q;no, l-ves 

I MESHON . 1 

VALUE TillS RUM 

ICON . 1 
lORY . 0 
IVET 0 
IVIS • o 

• 

I lctlHPRS • f I 

ICPltT. 0 
IDPRT. 0 
IVPRT. 0 

ICfRQ = 24 

IDFRQ • 

IWFRQ • 

I IPRTU . ] 

IUESG - l 

SPECIES (or GROOI' for cORlblned speeles) LIST fOR (lJTPUT OPTIONS 

3/10/00 6:59AM 

•••••••• CONCENTRATIONS ••••••••• .-----.- ••• DRY FLUXES - •• -.-.- •• - •••• - •••• ~T FLUXES •••••••••• 
SPECI ES 
/GRCtJP 

SO> • 
S04 • 
NOl( • 

IINO] ,. 
N03 • 

PMl0 " 

PRINTED 1 

0, 
0, 
0, 
0, 
0, 
0, 

SAVED ON DISK? PRINTED 1 

I, 0, 
I, 0, 
I, 0, 
I, 0, 
I, 0, 
I, 0, 

OPTIONS FOR PRINTING "DEBUG" QlJAXTITIES (ftJCh output) 

log ica l for debusI output 

Pelle: 6 

SAVED ON DISK 1 PRINTED 1 SAVED ON DISK 1 

0, 0, 0 
0, D, 0 
0, 0, 0 
0, 0, 0 
0, 0, 0 
0, 0, 0 

• 

• 

• 
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(LDE8UC) 

• 
IENDI 

Huaber of puff. to trIck 
(HPFDEB) 

MI t. period to surt output 
(HH1) 

Met. period to end output 
(HHZ ) 

Default: f I LDEBOG .. f I 

Default: NPFDEB .. 

Default: HM1 " 1 

Ddault: 10 I HH2 .. 1D I 

INPUT GROUP: 6., 6b, , 6c •• Subgrld sc.le complex terrain Inputs 

Stbgroup (6a) 

Humber of terrain fe l turel (NHILL) 

Number of specl.1 complex terrain 
receptor s (NClREC) 

Terr.ln .nd CTSG Receptor datI for 
eTSG hills Input In. eTDM format 7 
("IIILL) 
1 .. 1111 1 and Receptor dau cre.ted 

by eTDM pr-oeessors I read frOll 
HILL.OAT and HILLRCl.OAl fi les 

Z .. Hill data created by OPlHILL I 
Input below In Subgr~ (6b); 
Receptor dau In SubgrOl4l (6c) 

Default: D I KHILL .. 0 

Default: 0 I HClREe .. 0 

No Default I MHILL '" 0 

• f actor to cOfl"lert horh.onta l d imens ions Default: 1.0 
to ~ters ("H ILL- 1) 

XHILLZM .. 1. I 

F.ctor to cOfl"lert vertical dimensions 
to ~ter. <"HI LL- 1) 

Default: 1.0 I ZHILL~ " 1. 

J END 

x·orlgln of elOM system relative to No Default 
CALPUFf coordinate systelll, In !CHaneters (MHILL"" 

Y-orleln of eTOM .ysttlll relative to No Default 
CAlPUFF coordinate system, In KitaDeters ("HILl:1) 

s..bsIroup (6b) 

HILL fnfotlletlon 

MILL 
NO. 

SUbgroup (6c) 

" " 0 ) 

, .. 
" "0) 

THETAH ZCRID 
(des.) (.) 

cau>LEX TERRAIM RECEPTOfI INFORMATION 

• 
XReT 
"0) 

"fReT 
("') 

RELIEF 
(0) 

ZRel 
(0) 

XCTOMKM .. O.OEOO 

I YeTDMICK .. O.OEOO I 

"",,, 
(0) 

"" 

Page: 7 

EXPO 2 
(0) 

SCALE 1 
( 0 ) 

SCALE Z 
(0) 'H"" (0) 

3/10/00 6:59,," 
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Description of Complex Terrain Variabl es: 

•• 

XC, YC • Coordinates of center of hill 
THETAH • orientation of major axis of hill (clockwise fron 

North) 
ZGRID • Nelght of the 0 of the grid above mean sea 

l evel 
REL IEF = Height of the crest of the hill above the grid e l evation 
EXPO 1 ,. IIUi· shape exponent for t he major axis 
EXPO Z • Hill· shape exponent for the mejor axis 
SCALE 1 • Horizontal length sca l e along the _Jor axis 
SCAtE Z ., Hor h onta l length scal e along the .Inor allis 
AKA)( ,. Haxf_ allowed axis length for the mjor axis 
BHAX ,. Haxlrrun a l lowed axis length for the IllaJor axis 

XRCT, YRCT • Coordinates of the complex terrain receptors 
ZRCT • Height of the ground (liSt ) at the complex ter r ain 

Receptor 
XHH " Hill number associated with each compl ex terrain receptor 

(NOTE: MUST BE ENTERED AS A REAL NUMBER) 

NOTE: DATA for each hill and CTSG receptor are treated as a separate 
input subgroup and therefore ~t end with an Input group terminator. 

INPUT GROOP: 7 Chemica l:, par amete rs for dry deposition of gases 

IENOI 

SPECIES 

"" 
soz " 
NOX " 

HNOl " 

DIFFUS IVITT 
(ernuZ/s) 

... ........ 

0_ 1509, 
0.1656, 
0.16Z8, 

ALPIlA STAR 

. . ........ 

1000., 
1., 
1., 

REACTIVITY IIESOPHYlt RESISTNlCE 
(s/cm) . ... ...... .................... 

8., 0 .. 
8., ' .. 18., 0 .. 

INPUT GROUP: 8 -- Size parameters f or dry deposition of particles 

For SINCLE SPECI ES, t he mean and standard ~Iatl~ are U$ed to 
cClllpJte a deposition vel ocity for NINT (see group 9) size- ranges, 
ard these are then averaged to obtain a mean deposi ti on veloc i ty. 

IENDI 

For GRIlJPED SP£CIES,""the size di stri buti on should be explicitly 
specified (by the 'speclel' in the SlrOl.4l), and the Itandard deviation 
for eech should be entered aiD . The !nOde I wHl t hen use the 
deposition vel ocity f or the stated mean dlaneter. 

SPECIES 

""" 
S04 ,., . 

PH10 • 

GEOMETRiC MASS MEAN 
DIAMETER 
(.lerona) 

0.48, 
0.48, 
0.48, 

GEOMETRIC STANDARD 
DEVIATION 
(.'crons) 

2, 
2. 
2. 

lNP\JT GROOP : 9 -- Hlscellaneous dry deposition par ameters 

Reference cuticle resistance 
(RMR) 
Reference ground res i stance 
(RGR) 

(s/Clft) 
Dehul t : 30 

(s/em) 
Dehul t: 10 

ROJTR " 30. 

RGR " 10. 

Page: 8 
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HENRY'S tA~ COEFFICIENT 
(dimensionless) 

. ......... --- ----- -_ .. -
0.04 
3,' 

0 .00000006 

• 
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Reference pollutant reactivity 
(REACTR) Default: 8 I REA-cn "' 8. I 

e 

leNDI 

NllJiber of particle-s he Intervals used to 
evsluate effective part i cle deposItion velocity 
(NINT) Default: 9 

Vegetation s ute In U'llrr l llated areas 
(lV!:G) Default: 1 

IVECOtt1 for active and U'lS t ressed vegeutlon 
IV!:G- Z fo r .ctlva and stres sed velletatlon 
IV!:G- 3 for IMctlve vegetation 

NINT s 9 

IV!:G '" 

._ .-----_ ._-- --_._-------_._--- -_ ._-_._._----_._-------------_._._---_ .. ---- ---

INPUT GROUP: 10 .- Vet Deposition Par_ters 

ScavffllllOSI Coefficient - - Units: (sec)·*(-1) 

IENOI 

Pollutant 

SOl • 
so< • 

"'03 • 
NO! • 

""10 • 

liqJld Preclp. 

3.0E-05, 
1.0E-04, 
6~0E-05, 
1.0£-04, 
1.0£-04 , 

Frozen Precip. 

O.OEOO I 
3.0£-05 I 
0.0£00 I 

3.0E-05 I 
3.0e-05 I 

elNPUT G.ROUP: 11 -- CheMi stry Par_ters 

OZOOI data Input option (MOZ) Default: 

IENDI 

(Used only If MtllEM • , or 3) 
o • use a COMtllflt backgroud ozone value 
1 • reid hourly ozone concentrations from 

the OZONE.DAT data file 

Backllround ozone concentration 
(B0:03) In ppb Default: 80. 
(Used only If MtllEM • , or 3 and 

MOZ • 0 or (MOl • "-.nd all hourly 
OJ data 1II!,,105I) . 

Backllroud .aIOnla concentration 
(BCKMK3) In ppb Default: 10. 

Nfghttl_ SOl losl rate (RNITE1) 
In percent/hour Default: 0.2 

Nlllhtt!..., NOli: los. rate (RNITE2) 
In percent/hour Defeult: 2.0 

Nighttlllll IlMOl fonnetlon rate 
In percent/hOUl" 

(RNITEJ) 
Default: Z.O 

I BCIC03 • 80. I 

I BCKMK3 • 10 I 

RNITE1 s 0.2 

RNITEZ • 2_ 

I RNITEJ • 2. I 

elNPUT GROOP: 12 . - Ki s c. Ol sperslon and Computational Parameters 

Horizontal s ize of puff (M) beyond which 
time· dependent dllpers lon ecfJatlons (Heftter) 

Page: 9 
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are used to determine slgIIIB'Y and 
Slgme'l (SYTDEP) Default: 550. I snOEP " 5.5E02 I 

Switch for using Hefher eq.JItion for ligma 1 
as above (0 " Hot use Heffter; 1 • use Heffter 
(MHfTSl) , Default: 0 

Stability ela" used to determine pll.lDt 
growth rates for puffs above the boo.ndary 

I MHFTSI. 0 

layer (JSUP) Default : 5 JSlJp . 5 

Ve r tical dlapers lon constant for stabl e 
conditions (kl In E(J"I . 2.7-3) (CONK1) Default : 0.01 I CONICI .0.01 I 

Verticil di spers ion CDn$tant for neutrall 
~table conditions (U In E<Jl. 2.7, 4) 
(COlfa) Default: 0 . 1 I CONIC2 '" 0.1 I 

factor for detel'llllning Transltlon·polnt from 
Schulllllln·Sci re to Hlber'Snyder Sui (ding DOWI'IIIash 
sch~ (SS used for Hs < Hb + TaD • Ht) 
(TBD) Oefault: 0 .5 

TBO < 0 •• > always use Hlber ' Snyder 
T80 • 1.5 •• > always use Schulman' Scire 
TaD . 0.5 .,,> ISC Transitlon·polnt 

Range of land use categorln for which 
urban di spers ion Is assumed 
(IU1!81 , JUR82) Default: 10 

19 

I TBO .. 0.5 I 

IUR81 " 10 
IUR82 . 19 

Site characterization parameters f or single· poi nt Me t data files • •. •••• •• 
(needed for METfM " 2,3,4) 

land use cltegory for IIIOdell ng domain 
(ILAHDU IN) De fault : 20 

Roughness 
(lO IN) 

lenoth (nl) for modeling domain 
Default : 0.25 

leaf Irea index for modeling domai n 
(XUIIN) Default: 3 .0 

I ILAHOUIN " 20 I 

I lOIN " 0.25 I 

XUIIN • 3. 

Elevation above s ea level ( ra) 
(ElEVIN) Default : 0 . 0 I HEYIN • O. I 

l atitude (detr~s) for met location 
(XLATlM) Defoult : ·999. I XLIITIN • , 999. 

longitude (degrees) for met location 
(KLONIN) Dafault: -999. I XlONI N • -999. 

Spedal ized Infonaetlon for fnterpr-etfng slngle·polnt Met data f iles ••• • • 

AnemoIIeter height (III) (Used only If METFM .. 2,3> 
(ANEHHl) Default: 10. 

Fon. of l i t eral t ur bulence data In PROFllE .DAT file 
(Used only If ME lFM • 4 or MTlJR8W • 1 or :J) 
(lSIGMAV) Dehul t: 1 

O . r ead sl~·theta 
1 • read slgma·v 

Choice of .fxlng heights (Used only If METFM • 4) 
(IMI)(CTDM) Default: 0 

o • read PRED ICTED ralxlng heights 
1 • read OBSERVED .Ixlng heights 

l'IaxlllUll lenoth of a slUi' (met. grid ..... fts) 
(XMXlEN) Default: 1.0 

Maxl~ trlvel distance of • puff/s tug (in 
grid ..... Ils ) Wring one slIq)llng st~ 
(XSAMlEN) Default: 1. 0 

Kaxl_ NlI!ber of slugs/puffs r e lell;e fr_ 
one source during one time s tep 

I ANEMMT • 6 .7 I 

I ISIGHAV. 2 I 

I IMI)(ClOM . 0 I 

I XMXLEN • 1. I 

I XSAMlU .. 1. I 

Pelle: 10 
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• 

• 

• 

(MXNE~) 

Haltl_ Nl5ber of slIIIpling steps for 
one puff/slug during one time step 

Default: 99 

(KXSAH) Default: 99 

Nl.Dber of Iterations used when conpJtlng 
the transport wind for a s8q)ling step 
that Includes gradual rise (for CALMET 
and PROFILE winds) 
(NCCJJNT) Dehul t: 2 

Minl~ sigma y for a new puff/slug (~) 
(SY"IN) 

Mlnlnun sigma 1 for a new puff/slug (m) 
(S2MIN) 

Default minimum turbulence velocities 
sigma-v and sigma-w for each 
stability class (~s) 

Dehul t: 1.0 

Default: 1.0 

I MXNEV.. 99 

I M)(SAM; 99 

I HeWNT It 2 

I SYMIN .. 1. 

I SlMlN s 1. 

(SVMIN(6) and $'-'IIN(6» Defaul t SVMIN 
Defaul t S\o'MIN 

.50, .50, .50, .50, .50, .50 

.20, .12, .,08, .06, ,OJ, .016 

Stability Class ABCOEF 

SVMIH a 0.500, 0.500, 0.500, 0.500, 0.500, 0.5001 
S\o'MIN .. 0.200, O,1Z0, 0.080, 0.060, 0.030, 0.0161 

Divergence criterion for dw/dz across puff 
used to Initiate adjustll'ltnt for horizontal 
convergence (l/s) 
Partial adjustment starts at CDIY(1), and 
ful t adjustment Is reached at CDIVCZ) 
(COIVCZ» Default: 0.0,0.0 I C01Y "0., O. I 

Mlnllll.lll wind speed (l1li10) allowed for 
non-caL. conditions. Also used as ~;nimum 
speed returned wilen using power-law 
extrapoLation toward surface 
(\lSCALM) Defaul t: 0.5 \lSCALM • 0.5 I 

Maxi~ Mixing height (m) 
OOIAXll) 

MinhlUII mblng height (III) 
(XHINZI) 

Default wind speed cLasses 
5 upper bounds (IRIs) are entered; 
the 6th class has no upper If~lt 
(\lSCAl(5» .- Default 

Default: 3000. lOIAXZI" 3000. 

Defaul t: 50. I XHINZI • 50. I 

151: RURAL 1.54,3.09,5.14, 8.23, 10,8 (10.8+) 

Vlnd Speed CLass z , , 5 

I VSCAT • 1.54, 3.09, 5.14, 8.23, 10.80 I 

Default wind speed profile power-law 
exponents for stabilities 1-6 
(PLXO(6» Default 

ISC RURAL 
1St URBAN 

Stability Class 

151: RURAL va,lues 
.07, .07, .1p, .15, .35, .55 
.15, .15, .20, .25, .30, .30 

A • o , 

• 

f 

I PL)(O • 0.07, 0.07, 0.10, 0.15, 0.35, 0.55 

Default potential t~rature gradient 
for stable classes E, F (degK/III) 
(PTGOCZ» Defaul t: 0.020, 0.035 

I PTGO ,,0.020, 0.035 

Default plume path coefficients for 
each stabU fty class (used when opt Ion 
for partial plume height terrain adjustment 
is selected -- MCTADJ:3) 
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(PPC(6» Stability Class: II II 
Default PPC: .50, . 50, 

C D 
.50, .50, 

E 
.35, 

, 
.35 

PPC K 0.50, 0 .50, 0.50, 0.50, 0.35, 0.35 

slug·to·puff transition c:rlterlon 
equal to Ilgme'y/length of Ilug 
(SLZPf) 

fac:tor 

Default: 10. I SL2PF • 10. I 

Puff·spllttlng c:ontrol varlablel ................ ....... . 

IElltli 

Nl.Ifber of puft. that result evary tl_ a puff 
Is spilt • nspllt~2 means that I puff splits 
into 2 
(IISPllT) Default: 3 

TiIne(s ) of a day when spli t puft. are eligible to 
be spi lt onee again; this II typlc:ally set onee 
per day, aroo.m slnSet befora noc:turnal shear devel ops. 
24 values: 0 II .. Idnight (00:00) and 23 Is 11 PM (23 :00) 
O=do not re· spllt I=ellglble for re·spllt 

I NSPLIT a 3 

.(lRESPlIT(24» Default: Kour 17 .. I 
I IRESPlIT" 0,0,0,0,0 ,0 ,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0 

Split II allowed only If las t hour' s mixing 
height (M) exc:eeds a Mlnl~ vslue 
(ZISPLIn Oefault: 100. 

Spilt is allowed onLy If ratio of las t hour's 
mfxlng ht to the rnaxlnun mi xing ht experlenc:ed 
by the puff Is less than a IIIIIxhlun value (this 
postpone. a spi lt !.XItl l a noc: turnal layer develops) 
(ROlDHIIlC) Oefault: 0.25 

Integration c:ontrol var i ables •• • •••••• • • •• ••••• •• •• • • 

FraetlOOllI c:ooyergenc:e c:rlterlon for runer;c:al SLUG 
s~llng Integration 

I ZISPllT .. 100 . I 

I ROlDMAX .. 0. 25 I 

(EPSSlUG) Default: 1.0e·04 I EPSSlLIG" 1.0E · 04 I 

Frac:t iona l c:onvergenc:e c:rlterlon for numerical AREA 
sourc:e Integration 
(EPSAREA) Default : 1.0.·06 I EPSAREA .. 1.0E·06 I 

IIIPUT GROOPS: 13a, 1lb. 13c:, Ild •• Point sourc. per_ter. 

SlbsIroup (13.) 

MlJIber of ' point sourc:es wi th 
per_ter. provided below (MPT!) No def.ult NPT1-31 

Unit. used for point sourn 
e1IIl .. lons below (lPTU) Oefaul t: 1 IPTU • 

1 - g/s 
2 .. kg/hr 
3 .. tb/hr 
4 .. tonstyr 
5 .. Odour lk'Iit .... -3/ . (vol. fhOi of odour c:CIq)Olrd) 
6 - Odour tnlt - .... 3/lliln 

Number of .ourc:a-spec le. 
c:omblnatlona with var iable 
~ls.lons scaling fac:torl 
provided below I n Old) (NSPTI) Default: 0 

IIlIItIer of point sourc:es with 
variable f:IIllllon par_ter. 
Jlf"ovlded In external file (IIP12) 110 default 

IISPT! 0 I 

WPTZ _ OI 

PBge: 12 

3/10/00 6:59AM 

• 

• 

• 



A:\CALPUfF . LST 

. NOI 

(If NPT2 > 0, these point 
source emissions afe read from 
the file: PTEMARB.OAT) 

Subgroup <13b) 

POINT SOURCE: CONSTANT DATA 

Soorce X UTM Y UTN 
No • . Coordinate Coordinate 

''''' 'km' 

• 

Steck 
Height ,m, 

b , 
Bue Stack Exit Exit Bl dg. 

Elevation Diamete~ Vel. ,,,,,. Dwash ,m, 'm' (IlI/S) (deg. K) 

--_._----- --------_. --._---- _._-- _ .. __ .. . _ .... _._.- .. -
1 SRCNAN • BSPll95A I 
1 , . 421.0000, 3103.2000, 41. 10, 0.00 , 5.79, 18.30, , SRCNAN ,. BSP095B I 
1 , . 421.0000, 3103.2000, 41.10, 0.00, 5.79:, 18.30, 
3 SRCNAN .. COOLT~ I 
3 , . 421.0000, 3103.2000, 16.80 , 0.00, 8.54, 9.88, 

.. ... -_ . 

• 

• 
Data for each soor~e_· are t r eated as a separate il"'4lUt slbgroup 
and therefore !lUSt etid with an il"'4lUt grOLp teminator. 

b 
D. " No bui lding downwash modeled, 1 ... downwash mdeled 
NOTE: IJUS t be entered as II REAL ruri:ler (I.e., with decl_l point) 

, 
An emission rate m.JSt be entered for every pollutant m::deled. 
Enter emission rate of zero for secondary pol lutants that are 
IIIOdeled, but not emitted. units are specified by IPTU 
(e.g. 1 for B/s). 

sthgroup 03c) 

Source 
No. 

IENDI 

• 

BUilDING DIMENSION DATA FOR SOORCES SUBJECT TO OCMNASN 

• 
Effective bulld;ng width and height (In llleter,) every 10 degrees 

SRCIWt .. BSPll95A 
HEIGHT" 24.38, 29.26, 29.26, 29.26, 29_26, 29.26, 

29.26, ~ •. 26, 29.26, 29.26 , 29.26. 29.26, 
29.26, 24.38, 24 .38, 24 .38, 24.38, 24.38, 
24.38, 29.26, 29.26, 29. 26, 29.26, 29. 26. 
29.26, 29.26, 29.26, 29.26 . 29.26, 29.26, 
29.26, 24.38, 24.38, 24.38, 24.38, 24 .38 I 

WIDTH" 32.66, 80.49, 94.46, lOS.SiI, 113.44, 11'1.89, 
118.75, 116.00, 109.73, 116.00 , 118.75. 117.89, . 
113.44 , 33.15 , 34.02, 33 .85, 32.66, 30 .48, · 
32.66, 80.49, 94.46, 105.56, 113.44, 11 7.89, 

118.75, 116.00, 109.73, 116 .00, 118.75, 11 7.89, 
113.44, 33 .15, 34.02, 33.85, 32.66, 30.48 I 

2 SRCNAM = BSPll95B 
2 NElG"' .. 24.38, 29.26, 29.26, 29.26, 29.26, 29.26, 

29.26, 29.26, 29.26, 29.26, 29.26, 29.26, 
29.26, 24.38, 24 .38, 24.38, 24.38, 24 .38, 
24.38, 29.26, 29.26, 29 .26, 29.26, 29. 26, 
29.26, 29.26, 29.26, 29.26, 29.26, 29.26, 
29.26, 2.4.38. 24.38, 24.38, 24.38, 24.38 I 

2 I WIOTII" 32.66, 80.49, 94 .46, 105.56, 113.44, 11 7.89. 
118.75, 116.00, 109.73, 116.00, 11 8.75, 11 7.89, 
113.44, 33. 15, 34.02, 33.85, 32.66, 30.48, 
32.66, 80.49, 94.46 , 1OS.56, 113.44, 11 7.89, 

118.75, 11 6.00, 109.73, 116 .00, 118.75 , 117.89" 
"3.44 , 33.15, 34.02, 33.85, 32.66, 30 .48 I 

Pege: 13 

366.0, 1.0, 

366. 0, 1.0, 

300.0, 1.0 , 

3/10/00 6:59AM 

Emission 
Rates 

1.49, 0.0, 3.96, 0.0, 0.0, ,." 
1.49, 0.0, 3.96, 0.0, 0.0, 2.83 

0 .0, 0.0, 0.0, 0.0, 0 .0 , 0.12 
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tENDt 

tENDt 

• 

) SRCNAH " COOLT~ 
3 KEIGKT " 29.26, 29.26 , 24.38, 13.72 , 13.72, 13.n, 

13.12, 13.72, 13.12, 13.72, 13.12, 13.12, 
13.12, 13.12, 13 .12, 13.12, 13.12, 13.12, 
13.n, 13 .12, 13.12 , 13.n , 13.12, 13.n, 
13.n, 13 .n, 13 .12, 13.n , 13.72, 13.72, 
13.12, 13.12, 13.12, 13.12, 29 . Z6, 29.26,1 

3 I \/IDTH " 64.08, 80.49, 106 .68, 79.50, n.51, 63 .32, 
52.21, 39.50, 25.60, 39.50, 52.Z1, 63.3Z, 
12.51, 79.50, 84.07, 86.09, 85.49, 82.30, 
85.49, 86.09, 84.07, '/"9 .50, 12.51, 63.3Z, 
5Z.21, 39 .50, 25 .60, 39 .50, 52 .21, 63.32, 
71.51, 79.50, 84 .07 , 86.09, 64.08, 45.n,1 

Eacll paIr of wIdth and heIght values Is t r eated as a separate input 
subgroup and therefore mus t end with an input group t ermInator. 

Subgroup (13d) 

• 
polin S!)JItCE:. VAR IABLE EMISSIONS DATA 

Use thl •• tbgrco..p to describe teq:.ora l variations in the mission 
r.te!J given in 13b. FactorS mtered ftlltiply the ntes In 1lb. 
Skip sourees here that have eonstant eIIissions . For .ore elabonte 
varl.tlon In louree parlNeters, use PTEKARB.DAT and NPT2 > O. 

IVASty deteMilnes the type of variation, and is sour.ee·spKHic: : 
OVARY) Default: 0 

o " Constant 
, ,, DlurN I e~le (24 seal i ng faetors: hours 1-24) 
2" Monthly eyele (12 sealing factors: .,.,ths ' · 12) 
3 " Hour" Sea5011 (' grot.pS of 24 hourly sc:alll"lSl heton, 

where first group is DEC'JAtI'fE8) 
, " Speed & Stab. (6 grot.pS of 6 suling facton, wIlere 

first group is Stability Class A, 
and the speed elasses have upper 
boo.n:ls (lIIfs) defined In Gr~ 12 

5 " Temperature (12 sc:a l lng factors , where temperature 
elasses have upper boo.n:ls (C) Clf: 
0, 5, 10, 15, 20, 25 , 30, 35, 40, 
45, 50, 50+) 

• Data for eaeh spKies are treated as a separate Input subgroup 
and therefore nust end wltll an II'l'Ul group temiNtor. 

INPUT GROUPS: 14a, t4b, 14e, 14d -- Area source parameters 

$t.bgroup (14a) 

NUltler of polygOll area sourees with 
par_ten specif ied below (NAltl) 

unl ts used for area source 
eDllsslons below (lAW) 

1 " g/lQu2!s 
2 " kg/ ... · Z/hr 
:5 " 'b/ll""2/hr 

No default 

Default: 1 

NARt . 0 

IARU • 
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• 
4 .. tons/rI'·Uyr 
5 .. Odour unit • MIs (vol. flWV' ... ·Z of odour C~) 
6'"' Odour unit· 111/_11'1 

Number of source' species 
conblnatlons with variable 
emissions scaling hctors 
pl'"ovlded below In (14d) (NSAR1) Default: 0 

Number of buoyant polygon area sources 
with variable Location and emi ss ion 
par_ters (HARZ) No defBuU 
(If NARZ > 0, ALL par_ter datI for 
these sources are reed fr~ the file: BAEKARB.DAT) 

NSARI. 0 I 

MARZ. 0 

IEIIOI 

Slbgroup (14b) 

• 
AREA SOURCE: CONSTANT DAtA 

b 
Source Effect . Base Inltta! Emission 

••• Height Etevetlon Sigma l. RItes 
(.) (.) (.) ... .... . ......... 

• 
Dau for uch source are treated as a separate If'1)Ut slbgroup 
and therefore must end with an Input group ter~inator. 

b 
An emiss ion rate must be entered for every pollutant modeled. 
Enter emission rate of lcro for secoodary pollutants that ' are 
modeled, but not emitted. Units are specified by IARU 

• ..... ~~~:~.:_:~r g/m··Z/s ). 

Slbgroup (14c) 

COClRDINATES (UtK'u) FOR EACH VERTEX(4) Of EACH POl:TGON 

Source 

••• 
• 

Ordered list of If followed by Iht of Y, grOl4)ed bY, source 

• 
DatI for each source Ire trelted as a separate If'1)Ut .lbgroup 
and thereforl _t end with an Input grtM4l tef'llfnlltor. 

Slbgroup (14d) 

• 

• 
AREA SOURCE: VARIABLE EHISSIONS DATA 

Use thi s s~rOl.p to describe t~ral variations In the mission 
rates given In 14b. Factors entered ""'Itlply the rst ts In 14b. 
Skip sources here thet have constant emissions. For ~re e l aborate 
varlltlon in source par_ter. , use BAEMARB.DAT and NARZ > O. 

IVART deter.ines the type of Vlrlatlon, and I •• ource·speclflc: 
OVARY) Default: 0 

o a Constant 
1 " Olurnel cycle (Z4 sClling factors: hours 1-Z4) 
Z " IConthty cycle (12 sClllng factors: .onthS I-IZ) 
3 " Hour' Season (4 gr~ of 24 hourly .Cl llng factors, 

where first group I. DEC' JAN- FEB) 
4 .. Speed, Stab. (6 groups of 6 ,cl llng hc~ors , ,whe re 
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, . 

• 

first group is Stability Clas, A, 
and the speed dasses have upper 
bounds (m/s) defined in Group 12 

Temperature (l2 sealing factors, where temperature 
classes have upper bounds (C) of: 
0, 5, 10, 15, ZO, 25, 30, 35 , 40, 
45, 50, 50+) 

Data for eath species are treated as a separate Input subgroup 
and therefore must end with an input group terminator. 

INPUT GROOPS: 15a, 15b, 15c -. Line source par_ters 

Slhgrcx.p (15a) 

Hurber of buoyant line sources 
with variable locat.lon and ""I"ion 
parameter. (NLNZ) 

(If NLN2 > 0, ALL parameter data fo r 

No defaul t NLN2 "' 0 

these sources are read from the fi Ie: LN EMARB.OAT) 

Number of buoyant line sources (NLINES) No clefatllt I NLiNES . 0 I 

Units used for line source 
1111 ss I OI'IS be low (I LIfU) Default: 1 IL NU • 

1 • 
2 • , . , . , . , . 

,I. 
kg/hr 
Ib/hr 

tons/yr 
Odour Unit 
Odour Unit 

• 1Il*-3/. (vol. 
* m**3/lIIl n 

flux of odour coqXKrld) 

Number of source-species 
combinations with variable 
lIIiulons seIling factors 
provided below In (15c) (NSLH1) Oefault: 0 I HSlHl z 0 I 

Maxi .... rurber of segments used to IIIOdeI 
each line (MXNSEG) Oefault: 7 I MXNSEG. 7 I 

The following variables are required only If NLINES > O. They are 
used in the buoyant line SOUI"CI plUM rise calculations. 

IENOI 

Humber of d istances at which oefeult: 6 I HlRISE . 6 
tr_itlOMI rise Is c~ed 

Average line source length (Xl) No def.ult I Xl. O. I 
(In meters) 

Average hel"ht of line source height (HBl) No default I HBl .. O. I 
(In meterS) 

Average building width (IISL) No default I IIBL .. D. I 
(in meters) 

Averlge line source width (~l) No default I WHL • O. I 
(In meters) 

Averaga separation between buildings (OXL) HO default I DXl . O. I 
(In meters) 

Aversge buoyancy parameter (fPRINEl) Ho default I fPRIMEl • O. I 
(In " *41$"·3) 
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SlbslrOl.4' (1Sb) 

• BUOTAtiT LINE SOORCE: CONSTANT DATA 

Source 
'0. 

,,,. X 
toon:Il nate 

,,,. Y 
CoordlNte 

End. X '''''. Y Release Base 
Coordinate Coordinate Height Elevation (t., (t., ''''' 'm' ,., ,., ........ .. . ...... . .. _ ........ . ---...... ....... .. 

• DIU fOf' tlch source ere treated as a separate Input sltlogroup 
and therefore rust end with an Input group tel'lllinator. 

• An tIIIlsslon rate rust be entered for every pollutant IIOdeled. 
Enter ~Isslon rate of 1ero for secondary pollutants that are 
IIlDdeled, but not emitted. Units are specified by IlNTU 
(e . g. 1 for g/I). 

Slb!;Jroup (15c) 

• 

• 
BUOYANT LINE SOURCE: VARIABLE EMISSIONS DATA 

Usa thl. subgroup to describe temporal variations in the ~i ,. lon 
rat •• gl~ In 15b. f&etor' entered multiply the rates In 15b. 
Skip source. here that have constant emissions. 

IVARY deter.lnes the type: of variation, lind Is source-specific: 
OVAJlY) Defaul t: 0 

o • COI'\Steot 
, • Diurnal cycle (24 scalirli factors: hours '-24) 
2 • Month ly cycle (12 scaling" factors: IIIOnths 1 -~ 2) 
3 • Hour & Season (4 gr~ of 24 hourly sCI I iog, factors. 

where first 9r"", is DEC-JAM-FEB) 
4 • Speed & Stab. (6 ar~ of 6 sCl l lng factors. where 

first aroup Is StabI l ity Class A. 
Ird the speed classes hive I"f)per 
bou'ids (III/s) defined In GrOt.p 12 

5 • Tenperlture (12 scaling facto .... where teG'4'flrature 
classes have I"f)per bounds (e) of: 
O. 5, 10, 15, iO, 25, 30, 35 , 40, 
45, 50, 5~) 

• Oltl for each species Ire treated as a separate Input subgrOup 
end therefore _t end with an f,.,ut grCJl.4) terwlnator. 

INPUT GROJPS: 161, 16b, 16e -- Vol..- source par_ters 

SlbsIroup (161) 

• 
M\.IIber of volune sources wfth 
par_ters provIded In 16b,c (MVL1) 

Volt, used for vollmfl source 
emlufons below In 16b 

, • a/s 
2 • kg/hr 
3 • tb/hr 

(lVlU) 

No default NVU j- 0 

Default : 1 IVLU ' -
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3/10/00 6:59AM 

• 
E. l n lon 

Rates 
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4 " tons/yr 
5 .. Odour unit • m*·3/s (vol. flux of odour cOllpOl..fld) 
6" Odour unit· 1II"3/lIIln 

Number of source-species 
combinations with variable 
emissions scaling factors 
provided bel ow in (16c) (NSVL1) 

Grld:ied volune source data 
used ? (lGRDVl) 

O. ~ 
1 • yes (grldded volume source 

emissions read from the fi le: 
VOlEM.OAT) 

Default: 0 NSVl1,. 0 I 

No default I IGRDVL " 0 

The following parameters apply to the data In the 
gridded volune source emissions file (VOLEM.DAT) 

IENDI 

Effective height of emissions 
(VEFF"T) in meters 

Initial sigma y (VSIGYI) In 
meters 

Inhiel sigma t (VSIGZI) in 
meters 

Subgroup (16b) 

VOlUME SOORCE: COHSTANT DATA 

No default I VEFFHT" O. I 

No default I VSIGYI '" O. I 

No defaul t I VS IGZI" 0_ I 

• 

b 
X UTK Y UT' Effect _ Base Initial Initial Elllission 

Coordinate Coordinate Height Elevation Sigma y SI~ z Rates 
(Iun) Ckm) Cm) Cm) Cm) Cm) 

---------- ---------- ---_._ .. . _ ...... _._._---

• 
Oata for each source are t r eated as a separate Input subgroup 
and ther efore nust end with en Input group terG'llnator. 

, 
An emission rate must be entered for every pollutant InOdeled. 
Enter eIIIissfon rate of t e r o f or SI!Cond.ry pollutants that are 
ItIOdeted, but not eII' tt~. Units are specified by IVlU 
(e.g. 1 for II/S)_ 

• 
VOlUME SOURCE: VARIABLE EMISSIONS DATA 

Use th is subgroup to describe teaporal variations in the emission 
r ates given In 16b. Factors entered multiply the r stes In 16b. 
Skip sources here that have constant ~Isslons_ for more elaborste 
var iat i on In source parameters, use VOLEM . DAT anc:I IGRDVl " , _ 

IVAlIY aetennlnes the type of var i ation, anc:I Is s ource-specific: 
(lVARY) Default: 0 

o ,. Const ant 
1 " Olurnal cycle (24 scaling factors: hours 1-24) 
2" Month ly cycle (12 sealing fact or s : IIIOI'Iths 1· 12) 
3 " Hour & Sesson (4 IiIroups of 24 hour ly scaling factors, 

where f irst IIroup Is DEC· JAM-fEB) 
4 " speed & Stab. (6 groups of 6 sealing factors, where 

fi r st group Is Stability Clasa A, 
and the speed c l ssses have upper 
boulds (111/5) defined in Group 12 

Page: 18 
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I 

5 • TeqJer ature (12 ,eal i nsl factor' , wtoue t~r.ture 
elasses have upper bounds eel of : 
0, 5, 10, 15, 20, 25, lO, 35, 40, 
45, 50, 50+) 

• • Data for each species are treat ed as • separate Input subgrouP 
and therefore mu$t ~ wfth an Input group ten.inator. 

INPUT GRCU'S; 17. & 17b •• Noo-grldded (discr ete) r l"Ceptor Inforeatlon 

subgroup (17.) 

Numer of non-grldded r eceptor . ( HREe) No default 

IEND I 

Subgroup (17b) 

• 
NON-GRIDOED (DI SCRETE) RECEPTOR DATA 

X UJM Y UfM C",,'" 
Receptor Coordinate Coordinate Elevation , .. Ckm) Ckm) Co) 
. -_----- ------ .- .. ---_._ ... - . ..... ... , , • 340.300, 3165 .700. 0.0001 • , , • 340.300, 3167.700, 0. 0001 

J , 340.300, 3169.800, 0.0001 
4 , . 340 .700, 3171.900. 0.0001 
5 , . 342 .000, 3174.000, 0 .0001 

• , . 343.000, 3176.200, 0.000 1 
7 , . 343.700, 3178.300, 0. 0001 

• , . 342.400, 3180.600. O.OOCII • , . 341,100, 3183.400, 0.0001 
10 , . 339.000, 3183.400, 0.0001 

" , . 336.500, 3183 .400, 0.0001 

" X 3~ .OOO, 3183. 400. 0.0001 
1l , . 331 . 500, 3183 . 400, 0.0001 

INPUT FILES 

Default N_ IkII t No. f i le Male and Pith 

IENOI 
IENDI 
IENOI 
IENOI 
I£HOI 
IENDI 
IENOI 
IENOI 
IENDI 
IENDI 
IENOI 
I ENDI 
IENOI 

CAlPUF f .1 NP 
CAUET .DAT 

, 
7 

cllpuff .l f'4I 
c :\C:Ilmet\c:hass\C:llmet .dat 

ClJTPUT fiLES 

Def .... lt Name 

CAlPUFF.lST 
CONC.DAT 

Unit No. 

, 
8 

file Name and Path 

Cllpuff.l st 
ci lpuff.con 

. atl reid fre. header records of MET output fHe 

CALMET for Chl$$ahowittkl Cllss I Arel 

NREC . 13 

25 )! 28 x 10, 10 kill Illeteorol oglC:11 vrld •• wind' met mdel 
Met. stltlons used: 6 surface, 3 upper I lr, 14 prec:lp, 1 lei 

Plge: 19; 
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CAlHET version: 5.0 level: 990228 

IBYR 
IBHO " 
IBDY • 
IBHII " 
IBIl " 
IRLG " 
IRTYPE 
lCALGIIO" T 

"'" NYM 
NZH " 
XGRIOH ;: 
XORIGM • 
YORIGM • 
IUTKlNM " 
IWFCOO 
NSSTA " 
NUSTA " 
NPSTA " 
NMTA s 
NLU s 

IWAT1 s 

XLATOM .. 
XlONOM 
llCONFH" F 
COtlECM " 
XLAT1M " 
XLAT2M " 
RlATOH '" 
RlONOM ,. 
lFACEM 

XSSTA " 
307515. 

YSSTA " 
68358.9 

><lIS" 
YUSTA • 
XPSTA .. 

159811. 
126483. 

YPSTA " 
109118. 
145086. 

90 , 
• o 
5 

.. 16 , 
25 
28 

9 
10000.0 
250000. 

0.Z99000E.Ol 
17 , 
• 3 

14 , , 
55 

21.0110 
83.5200 

0.115568 
30.0000 
60.0000 
40.0000 
74.0000 
0.000, 20.000, 50.000, 

99202.0 
163652. 

104208. 
·49623.0 

99202.0 
104283. 
1080Z9. 

113594. 
89036.0 

159545. 
203256. 
82214. I 

245138. 

238052. 

337866. 
-38575.9 
245138. 

159255. 
99168.0 

238089. 
240295. 
104246. 

Surface roughness lengths (~) 

Multiply all values by 10·· -3 

'" , '7 , , ,. , , 
25' , 
24' , 
23, , 
'21 , 
21' , 
20' , 
19' , 
18, , 

• , 
• 
• 
• 
1 
• 
• 
• , 
• , 
• , 
• 

, 
• , 
• 
• 
• 
• 
• 
• 
• 
• 

• 

, 
• , 
• 
• 
• 
• 
• 
• , 
• 
• , 
• 
• 

30' • 3" • 
7 
• 
7 
• , 
• 
• 
• , 
• , 
• , 
• 

• 

30' • 
30' • 

7 
• 
7 
• 
• 
• 
• , 
• , 
• , 
• 
• 

933 
• 3.' • 
7 
• 
7 
• 
• 
• , 
• , 
• , 
• , 
• 
• 

3/10/00 6:59AM 

100.000, 200.000, 500.000, 1000.000, 1500. 000, 2500.000, 3500.000, 

218951. 

156884. 

-140000. 
306000. 
220180. 

218990. 
107593. 

219660. 
156884. 
8111.98 

127395. 

294122. 

92631.0 
116986. 
216756. 

221652. 
64394.0 
6086.91 ,. 

401 401 436 436 355 355 355 354 354 355 355 355 811 
.+ ••• +++ ••••• 

574 514 660 660 467 467 467 305 305 501 501 501 355 
• • + + • • • • • • • • • 

851 851 660 660 401 401 401 319 319 660 660 SOl 355 
• • • • • • • • • • • • • 

851 851 660 660 401 407 401 319 319 660 660 660 89 
• • • • • • • • • • • • • 
2 2 660 660 461 461 467 319 319 204 204 204 Sal 
• • • • • • • • • • • • • 
2 2 660 660 467 461 467 319 379 204 204 204 501 
• • • • • • • • • • • • • m m m m m ~ ~ ,n ,n m ~ 
.+.+.++++.++. 

1 193 193 555 555 555 461 461 117 171 111 204 
• + + + + • + + + + + + + 

260 260 536 536 536 501 501 102 102 102 204 
.. .. + + + + • • .. .. + • • 

260 260 536 536 536 501 501 102 102 102 204 
• + • • + + + .. + .. • .. + 

'00 '00 ~ ~ ~ _ _ ,~ 1~ ,~ U 
• + • .. + .. • + • • • .. + 
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'71 
I • 

161 
I • 

• 5: ... 
, I 

I • 

'31 
I • 

121 
I • 

111 
I • 

10 I 1 
I • 

• I 
I • 

• I 
I • 

7 I 

, 
, 
4 

, 
2 

• , 
• 
• 
• 
• 
• 
• 

• , 
• , 
• 
• 
• 
• , 
• 
• 
• 
• 
• 
• , 
• 
• 
• 
• 
• 

• 
• 
I 
• 
• 
• , 
• , 
• 
• 
• , 
• 
• , 
• 
• 
• 
• 
• , 
• 

• 
• , 
• 

• 
• 
• 
• 
• 
• 
I 
• 
• 
• 
• , 
• 
• 
• , 
• 

• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• , 
• 
• 
• 

• 
• 
• 

• 
• 
• 

16 
• 

'6 
• 
2 
• 
2 
• 
• 
• 
I 
• , 
• 
• 
• 
• 

• 
• , 
• 
• 
• 
• 

'6 
• 

'6 
• 
2 
• 
2 
• , 
• 
• , 
• 
• 
• 
• , 
• 

• 
• , 
• , 
• 
• , 
• 

'6 
• 

'6 
• 
2 
• 
2 
• 
• , 
• 
• 
• 
• 
• 
• 

'00 
• 

'7' • 
• 

609 
• 
• 

m 
• 
" • 
" • 
11 
• 

11 
• 
6 
• , 
• 
~ 
• 

24 
• 
2 
• 
• 
• 

I 
00 
• 

1174 
I • 
117! 
609 , . 
:275 

• 
I" . . 

11 
• 

11 
; . 
I 6 

'" • 
30' 

• 
'" • 
'" • 
467 

• 
467 

• 
", 

• 
'51 

• 
• 7 
• .7 
• 

14' 

'" • 
30' 

• 
30' 

30' 
• 

467 
• 

467 
• 

", 

• 
", 

• .7 
• 

.7 
• 

14' 

'" • 
30' 
• ,as 
• 

30' 
• 

467 
• 

467 
• 

15' 
• 

", 

• 
• 7 
• 

• 7 
• 

14' 

'" • .,6 
• .,6 
• 

30' 
• 

'08 
• 

30. 
• "6 • ,,. 
• 

'" • 
'" • 
'" 

'" • "6 • "6 • 
'" • 
30. 

• , .. 
• ,,. 
• 

436 
• 

'" • 
'" • 
'03 

' 09 
• 

209 
• 

209 

167 
• 

24 
• 

24 
• 

30. 
• 

'08 
• 

14 • 
• 

14. 
• ". 

'09 
• 

209 
• 

209 
• 

167 
• 
~ 

• 
24 
• 

30. 
• 

30. 
• " . • 

14 • 
• ". 

3/ 10100 6:59AM 

109 45 45 
• • • 

209 105 105 
• • • 

209 105 105 
• • 

167 536 536 
• • • 

24 204 204 
• • • 

24 204 204 
• • • 

l08 263 288 
• • • 

308 288 2M 
• • • 

149 149 149 
• • • 

149 149 149 
• • • 

149 149 149 
• + + + ... ... + + + + ... 
6 141 141 141 103 103 149 149 149 149 149 
+ ... ... + ... + + + ... + ... 
~ ~ m 'M m m ,~ ,~ m m M 

+ ... + + ... + + + ... + + 
~ ~ ~ 'M ,~ m ,. ,. m M ,~ 

+ + + + + + + + + + ... 
2 101 101 101 103 103 149 149 149 149 149 
... ... ... + + + + + + + ... 

• 
• 

M M M U U ,~ m ,. M ,~ 

• 
44 
• 

• 
44 
• 

• 
44 
• 

• 
76 
• 

+ + + ... + ... 
76 149 149 149 149 149 
+ + ++++ 

... _------_ . .. _------- ----------- .. _------------------.!_- --- ---.. _----_._. _------ ... . _------- ._ ._--------_.-- ._-------
2 , 4 , 

Surface roughness lengths (III) 

. uttlP1Y ell va l ues by 10 +. · 3 

28 I 1000 1000 1000 6 6 
,+++++ 

27 I 436 436 436 71 71 
1+++++ 

26 I 436 436 436 71 71 
1+++++ 

25 I 708 708 roa SOl 501 
1+ + + + + 

24 J 282 282 282 871 871 
1+++++ 

Z3 J 282 282 282 1171 1171 
1+++++ 

22 380 3!10 380 436 436 

21 

20 ,. 
IS 

'7 
16 

15 

14 

e" 
12 

" 

• • • • • 
380 380 380 436 436 

+ + + + + 
46!1 46!1 46!1 124 124 

+ + + + + 
46!1 4611 468 124 124 

+ + + + + 
251 251 251 29S 29S 

+ + + + + 
251 251 251 29S 295 

+ + + + + 
186 186 186 214 214 

+ + + + + 
186 186 186 214 214 

+ + + + + 
126 126 126 1n In 

+ + + + + 
82 82 lIZ 112 112 

+ + + + + 
82 82 82 11 2 112 

+ + + + + 
n n n 111 111 
• • • • • 

6 7 • • " 11 12 " " 15 16 '7 IS ,. 20 

zo 
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10 I n 7Z 7Z 81 81 
1 + + + + + 

9 1 263 263 263 147 147 
1+++++ 

8 1 263 263 263 147 147 
1+++++ 

7 1 226 226 226 147 147 
1+++++ 

6 1 226 226 226 147 147 
1++ + + + 

5 1 50 50 50 147 147 
1+++++ 

4 1 50 50 50 147 147 
1+++++ 

3 I 87 87 87 147 147 
J+++++ 

2 I 87 87 87 147 147 
1+++++ 
18989898989 
1+++++ 

" " Z4 " 
land use categories 

Multiply all values by 10 ** -2 

• 

IUNDO 

28 1 5500 5500 5500 4300 4300 4300 4200 4200 4200 4200 4200 4200 4200 4300 4300 4200 4200 4200 4200 4200 
1+ + + + + + + + + + + + + + + + + + + + 

27 1 5500 5500 5500 4300 4300 4300 4200 4200 4200 4200 4200 4200 4200 4200 4200 4200 4200 4200 4200 4Z00 
,+ + + + + + + + + + + + + + + + + + + + 

26 ,5500 5500 5500 5500 5500 5500 4300 4JOO 4200 4200 4Z00 4200 4200 2000 2000 4200 4200 4200 4Z00 4200 
1 + + + + + + + + + + + + + + + + + + + + 

25 1 5500 5500 5500 5500 5500 5500 4300 4300 4200 4Z00 4200 4200 4200 2000 2000 4200 4200 4200 4200 4200 
1+ + + + + + + + + + + + + + + + + + + + 

24 1 5500 5500 5500 5500 5500 5500 5500 5500 4200 4200 4200 4200 4200 2000 2000 4200 4200 4200 4200 4200 
1+ + + + + + + + + + + + + + + + + + + + 

23 I 5500 5500 5500 5500 5500 5500 5500 5500 4Z00 4Z00 4200 4200 4200 2000 2000 4200 4200 4200 4200' 4200 
1+ + + + + + + + + + + + + + + + + + + + 

22 1 5500 5500 5500 5500 5500 5500 5500 5500 4200 4200 4200 4200 4200 2000 2000 2000 2000 2000 2000 200e 
1+ + + + + + + + + + + + + + + + + + + 

21 1 5500 5500 5500 5500 5500 5500 5500 5500 4200 4200 4200 4200 4200 2000 ZOOO 2000 2000 2000 2000 2000 
1+ + + + + +. + + + + + + +. + + + + + 

20 I 5500 5500 5500 5500 5500 5500 5500 5500 4300 4300 4200 4200 4200 4300 4300 2000 2000 2000 2000 2000 
I. + + + + +. + +. + +. + + + + + + + 

19 I 5500 5500 5500 5500 5500 5500 5500 5500 4300 4300 4200 4200 4200 4300 4300 2000 2000 2000 2000 2000 
1+ + ••• +. + •• + +. +. + + ••• 

18 I 5500 5500 5500 5500 5500 5500 5500 5500 4Z00 4200 4200 4200 4200 2000 2000 2000 2000 2000 2000 2000 
1+ +. +. +. + + +. + + + + ••• + + 

17 I 5500 5500 5500 5500 5500 5500 5500 5500 4200 4200 4200 4200 4200 2000 2000 2000 2000 2000 2000 2000 
1+. + + + +. +. + + + + + +. + + + + 

16 I 5500 5500 5500 5500 5500 5500 5500 5500 4300 4300 2000 2000 2000 4300·4300 4300 4300 4300 4300 4300 
I + + + . " + • + • + + + + + + + + + • + + ; 

IS I 5500 5500 5500 5500 5500 5500 5500 5500 4300 4300 2000 2000 2000 4300 4300 4300 4300 4300 4300 4300 
'+."1:.+++++++.++++.+++ 

14 '5500 5500 5500 5500 5500 5500 5500 5500 4300 4300 2000 2000 2000 2000 2000 ZOOO ZOOO 2000 4300 4300 
,+ •• +++.+.+.+++.+++.+ 

13 I 5500 5500 5500 5500 5500 5500 5500 5500 2000 2000 4300 4300 4300 2000 2000 2000 2000 2000 2000 2000 
"I + + + + • + + + + + " + + • + + + + + + + 

12 1 5500 5500 5500 5500 5500 5500 5500 5500 2000 2000 4300 4300 4300 ZOOO 2000 2000 2000 2000 2000 2000 
1+ + + + + + +. + + + +. + + +. + + + 

11 I 5500 5500 5500 5500 5500 5500 5500 5500 1000 1000 4300 4300 4300 4Z00 4Z00 4300 4300 4300 2000 2000 
1+. + + +. + + + + + .. + + + + + + + + 

10 I 5500 5500 5500 5500 5500 5500 5500 5500 1000 1000 4300 4300 4300 4200 4200 4300 4300 4300 2000 2000 
1+ + + + + + + + + + + +. + + + + + + + 

9 I 5500 5500 '5500 5500 5500 5500 5500 5500 5500 5500 2000 2000 2000 2000 2000 2000 2000 2000 2000 2000 
1+ + +. + + .. + + + + + + + + + +. + + 

8 I 5500 5500 5500 5500 5500 5500 5500 5500 5500 5500 ZOOO 2000 2000 2000 2000 2000 2000 2000 2000 2000 
1+ + + + + + + + + + + +. + + + + + + + 

7 I 5500 5500 5500 5500 5500 5500 5500 5500 5500 5500 3000 3000 3000 2000 ZOOO ZOOO ZOOO ZOOO 2000 ZOOO 
1+. + + + + + + + + + +. + + + + +. + 

6 1 5500 5500 5500 5500 5500 5500 5500 5500 5500 5500 3000 3000 3000 2000 2000 2000 2000 2000 2000 2000 
1 + + + + + + + + + + + + + + + + + + + •• 

5 I 5500 5500 5500 5500 5500 5500 5500 5500 2000 2000 2000 ZOOO 2000 2000 2000 2000 2000 2000 2000 20 
1+ + +. + + + + + •• + + + + +. + + 

4 I 5500 5500 5500 5500 5500 5500 5500 5500 2000 2000 2000 2000 2000 2000 ZOOO 2000 2000 2000 ZOOO 2000 
1+ + + + + + + + + + + +. + + + + + + + 
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3 I 5500 5500 5500 5500 5500 5500 5500 5500 5500 5500 2000 2000 2000 2000 2000 2000 ~ 2000 2000 2000 
I + + + + + + + + + + 1 + + + + + + + + + + 

2 I 5500 5500 5500 5500 5500 5500 5500 5500 5500 5500 . 3000 3000 3000 3000 3000 2000 ~ 2000 2000 2000 

.' :. '~~··~~t ·~~t·'~t· ~~t ·~~i·· '~~ .. '~i-. '~i· .~'j ~.~4 .. ~~ .. 3~ .. '~ .. :j .. :~ .. :~ .. 2~~ .. 2j .. :j 
land use categori es 

Multiply III values by 10·* ·2 

28 I 4200 4200 4200 5500 5500 
1+++++ 

27 1 4200 4200 4200 4200 4200 
1+++++ 

26 1 4200 4200 4200 4200 4200 
1+++++ 

25 1 4200 4200 4200 4200 4200 
1+++++ 

24 I 4200 4200 4200 4200 4200 
1+++++ 

Z3 I 4200 4200 4200 4200 4200 
1+++++ 

22 1 4300 4300 4300 4300 4300 
1+++++ 

21 1 4300 4300 4300 4300 4300 
1+++++ 

20 1 4300 4300 4300 4200 4200 
1+++++ 

19 1 4300 4300 4300 4200 4200 
1+++++ 

18 I 4300 4300 4300 4200 4200 
1+++++ 

17 1 4300 4300 4300 4200 4200 
1+++++ 

16 I 4300 4300 4300 4300 4300 

•

1 +++++ 
5 I 4300 4300 4300 4300 4300 
1+++++ 

14 1 4300 4300 4300 2000 2000 
1+++++ 

13 1 lOGO 3000 3000 3000 3000 
1+++++ 

12 1 3000 3000 3000 lOOO lOGO 
1+++++ 

11 I 3000 3000 3000 3000 3000 
1+++++ 

10 I 3000 3000 3000 3000 3000 
1+++++ 

9 1 4200 4200 4200 2000 2000 
J+++++ 

II J 4200 4200 4200 2000 2000 
1+++++ 

7 I 2000 2000 2000 2000 2000 
1+++++ 

6 I 2000 2000 2000 2000 2000 
1+++++ 

5 I 2000 2000 2000 2000 2000 
1+++++ 

4 I 2000 2000 2000 2000 2000 
1+++++ 

3 1 2000 2000 2000 2000 2000 
1+++++ 

2 1 2000 2000 2000 2000 2000 
1+++++ 
I 3000 3000 3000 3000 )000 
1+++++ 

" 22 23 24 " 
.Terrlln heights (~) 

Multiply all values by 10'" -2 

'" o o o o o 

I ~ANOU 

LEV 

o o o o o 300 730 910 560 1000 1000 1530 1850 
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1 
271 

1 
261 

1 
251 

1 
241 

1 
231 

1 
221 

1 
211 

1 
201 

1 
I. 1 

1 
181 

1 
171 

1 
161 

1 
15 

14 

1J 

12 

11 

10 

• 
81 

1 
71 

1 
61 

1 
5 1 

1 
4 1 

1 
3 1 

1 
2 1 

1 
1 
1 

• 
o 
• o 
• 
o 
• 
o 
• 
o 
• o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• o 
• 
o 
• 
o 
• 
o 
• o 
• 
o 
• 
o 
• o 
• 
o 
• o 
• 

• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• o 
• 
o 
• o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• o 
• 
o 
• o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• o 
• 
o 
• o 
• 
2 

Terrain heights (III) 

• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• o 
• 
o 
• 
o 
• o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• o 
• 
o 
• 
o 
• o 
• o 
• o 
• o 
• 
3 

• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• o 
• 
o 
• o 
• o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 

• 
o 
• o 
• 
o 
• o 
• 
o 
• 
o 
• o 
• 
o 
• o 
• o 
• 
o 
• o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 

• • 
o 0 
• • 
o 0 

• • 
o 0 
• • 
o 0 
• • o 0 
• • 
o 0 
• • o 0 
• • 
o 20 ." . 

150 200 
• • 
4 5 

MUltiply all values by 10·· -2 

28 1 1920 2590 1020 1000 1000 
1+++++ 

27 I 2300 3950 1210 1000 1000 
1+++++ 

26 I 2940 2560 1050 1000 1000 
1+++++ 

25 I 2880 1930 1000 1000 1000 
1+++++ 

24 1 2950 1530 1240 1000 1040 
1+++++ 

23 1 3290 1710 1740 1000 1360 
1+++++ 

22 1 2890 1510 2230 1220 1400 
1+++++ 

21 I 2020 1950 2340 1270 1940 

• 
o 
• o 
• o 
• o 
• 
o 
• o 
• o 
• 
o 
• o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• o 
• 
o 
• 
o 
• 
o 
• o 
• 
o 
• 
o 
• 
o 
• 

10 
• o 
• 

30 
• 

240 
• 

450 
• 
6 

• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• o 
• 
o 
• 
o 
• 

50 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 

• 
o 
• 
o 
• 
o 
• o 
• o 
• 
o 
• 
o 
• 

50 
• 

430 
• 

760 
• 

520 
• 

90 
• 

10 
• 
o 

• 
o • 

o 
• • 
o 40 
• • 
o 160 
• • 

10 570 

3/10/00 6:59AM 

++++++++++ 
a 150 1000 1000 1000 970 1120 1620 1990 2000 
• 

560 
• 

820 
+ + + + + 

790 1000 1390 1390 1380 
• • • 

1990 2030 2020 
+++++++++~ 

~ 102~ 135~ 1'~ 19~ 198~ 155~ 181~ 215~ 255;W 

550 1350 1910 1860 1990 2050 1590 1810 1950 2590 
+ + + + + + + + + + + + 

50 160 390 990 2240 2650 2850 2710 2nD 2290 2040 2960 
+ + + + + + + + + + + + 
o 60 900 900 2480 346Q 3920 3700 3050 2840 l790 3160 
++++++++++++ 
o 0 110 820 lO8O 2810 3640 3980 3680 3380 4030 3340 
• 

650 
• 

10 
• 

• 
o 
• 
o 
• 

+ + + + + + + + + + 
o 640 2450 3200 3660 3990 4100 4270 4080 4020 
+ + + + + + + + + + 
o 330 1480 2390 2890 4190 3840 3950 4110 3930 
• • • • • • • • • • 

210 50 680 670 1620 2770 3430 4490 3130 3960 4000 3330 
• • • • + + + + + + + + 

400 810 1010 1050 1310 2420 3420 4430 3no 4060 4090 2980 
+ + + + + + + + + + + + 

700 1060 1480 1300 1480 1790 2730 4100 4090 4020 4150 2700 
++++++++++++ 

710 1040 1870 2000 2670 2480 2130 2970 3740 4000 4140 2620 
+ + + + + + + + + + + + 

500 1070 1940 2140 3510 2740 2060 2270 3540 3930 3960 2290 
+ + + + + + + + + + + + + 
o 120 990 1910 2810 4240 2290 2000 2330 3590 3660 3860 l540 
+ + + + + + + + + + + + + 
o 0 630 l010 3450 3070 2100 2060 2280 3810 3790 3570 3430 
+++++++++++++ 
o 0 200 2490 2910 2120 1840 2320 2230 3410 3690 2180 2820 
+ + + + + + + + + + + + + 
o 0 100 1870 2690 1510 1370 2240 2640 3200 2540 2040 2450 
• 
o 
• 
o 
• 
o 

• 
o 
• 
o 
• 

10 

+ + + + + + + + + + 
o 1670 2550 1120 1030 1440 2320 2150 2060 2680 
• • • • + + + + + + 

80 2040 1960 1000 1250 1700 2400 2290 2080 2420 
+ + + + + + + + + + 

690 2980 1370 ',00 1750 2120 2160 2140 2110 2050 

• 
2770 

220. 

1820 
+ + + + + + + + + + + + + + 
o 0 160 1080 1830 1230 1870 2200 2130 1990 1890 2540 2390 1360 
• • o 

++++++++++++ 
o 60 1320 2480 2120 2210 2410 2360 1380 2110 3520 1620 700 
++++++++++++++ 

30 0 420 1580 2220 1810 2680 2070 1850 1560 2050 3120 960 10 
++++++++++++++ 

800 920 930 2080 1940 2080 3600 2810 1900 2020 2030 1590 380 290 
++++++++++++ 

990 1000 1080 2040 1980 2340 3690 2070 ·'840 1670 3090 1510 
• • 

580 lIDO 
+ + + + + + • + + • + + + +-

910 1490 1300 2270 2000 2040 2630 1690 lno 1680 1750 460 980 670 
• • • • • • • • • • • • • • 
7 8 • 10 11 12 1J 14 15 16 17 18 " 20 

HEV 

• 
Page: 24 
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1+++++ 
20 1 2130 2210 1630 1390 2000 

1 + + + + + 
19 I 2580 1480 1020 1590 1940 

•

': + + + + + 
1760 1140 1370 2000 1930 

+ + + + + 
17 1 1610 1080 1560 2000 1850 
1+++++ 

16 I 1770 1260 1230 1910 1940 
I + + + + + 

15 I 1820 1180 1160 1610 1980 
1++ + + + 

14 I 2070 1990 1780 2000 1970 
I + + + + + 

13 I 2600 2010 2000 1890 lno 
I + + + + + 

12 I 3040 2850 1990 1440 1450 
I + + + + + 

"' , 
10' , . , , 
" , 
7 , , 
" , 
5 , , , , , 
3 , , , , 

.,~ 

3020 2320 1380 1280 630 
• • 

1990 1740 
• • 

1050 1310 

• • 
690 800 

• • 
610 360 

• zo, 
• 

17' 
+ + + + + 

1120 670 1100 1040 840 
• • + + + 

1080 730 1600 1050 1000 
• • • • • 

390 650 1320 1000 600 
+ • + + + 

580 1010 1050 1000 590 
+ + + + + 

920 1000 1000 860 350 
• + + + + 

770 330 750 910 20 
• + + + + 

130 860 1000 610 0 
+ + + + + 

240 1000 940 120 0 
• • • • • 

" " " " 
leaf erea Index 

Multiply e ll ve lues by 10.. -3 

3/10{00 6:59AM 

xu! 

.. , , o 400 
• • o 400 

~~~ ___ ~~~'m'm'~~~~~~~ 

'" , 
26' , 
'" , 
'" , 
'" , 
" 
" 
ZO ,. 
18 

17 

" 

• • , , 
• • , , 
• • , , 
• • , , 
• • , , 
• • , , 
• , 
• , 
• , 
• , 
• , 
• , 
• , 

• , 
• , 
• , 
• , 
• , 
• , 
• , 

+ + • • • + • + ! + + • + • • + + + + 
400 5350 5350 5350 5400 5400 6450 6450 5450 5450 5450 4800 4800 6300 6300 6300 5950 5950 

+ + + + + + + . 1 + + + + • + + •• + 

"~'~~ ____ ~-------~~ ++.+.++ . •••••• +.+ •• 

'_~I~ ____ '.~-------~~ +++++ ••• + •• ++++.++ 
o 0 0 0 100 100 6450 6450 5450 5450 5450 4200 4200 5000 5000 5ODO 6300 6300 
• , 
• , 
• , 
• , 
• , 
• , 
• , 
• , 
• , 
• , 

• , 
• , 
• , 
• , 
• , 
• , 
• , 
• , 
• , 
• , 

• , 
• , 
• , 
• , 
• , 
• , 
• , 
• , 
• , 
• , 

++++. , ++++.+ •• +. 
o 100 100 6450 6450 ~450 5450 5450 4200 4100 5000 5000 5000 6300 6300 
++++++ •• +++++++ 
o 0 0 3850 3850 ~76O 4760 4760 471)0 4700 3300 3300 3300 ll60 3360 
++++.+.+++++.+. 
o 0 0 3850 3850 b 60 4760 4760 4700 4700 3300 3300 3300 3360 3360 
• , 
• , 
• , 
• , 
• , 
• , 
• , 

• , 
• , 
• , 
• , 
• , 
• , 
• , 

• • • • o 4850 4850 ~510 
+ • + 1 + 
o 4850 4850 S510 

• I • 
o 4100 4100 5310 
• • 

• ,1531', o 4100 4100 
• • 
• • • , . 
o 4240 4240 !4320 
• • • • o 4480 4240 ~320 
• • • • o 4480 4480 

1
4060 

Page: 

'1 

+++ ••• +++ 
5510 5510 5650 5650 3000 3000 3000 3700 3700 

• + + + + + • + + 
5510 5510 5650 5650 3000 3000 3000 3700 3700 
+++ ••• +++ 

5310 5310 4650 4650 2860 2860 2860 2550 2:550 
+ + • + + + • + • 

5310 5310 4650 4650 2860 2860 2860 2550 2550 
• + + + + + + • + 

4320 4320 5260 5260 4200 4200 4200 3500 3500 
+ + • + + • + + + 

4320 4320 5260 5260 4200 4200 4200 3500 3500 
• + + + + + + + + 

4060 4060 4060 4060 3030 3030 3030 5850 5850 
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I 
III 

I 
12 I 

I 
III 

I 
101 

I 
• I 

I .. 
I 

7 I 
I 

6 I 
I 

5 I 
I 

4 I 
I 

3 I 
I 

" I 
I I 

I 

• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• o 
• 
o 
• 

• 
o 
• 
o 
• 
o 
• o 
• 
o 
• o 
• o 
• o 
• 
o 
• 
o 
• o 
• 
o 
• 
o 
• 
2 

• o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
3 

• o 
• 
o 
• 
o 
• 
o 
• o 
• 
o 
• 
o 
• o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
4 

• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
5 

Lnf ar~a lodell; 

~It lply all .... aluel by 10 "" ·3 

28 7000 7000 7000 1750 1750 
+ + + + + 

27 S900 5900 5900 3750 3750 
• • • • • 

26 5900 5900 5900 3750 3750 
+ + + + + 

25 6650 6650 6650 4940 4940 
• • • • • 

24 41110 4810 4810 6600 6600 
+ + + + + 

23 4810 4810 4810 6600 6600 
+ + + + + 

22 1 5160 5160 5160 5900 5900 
1+++++ 

21 I 5160 5160 5160 5900 5900 
1 +++++ 

20 I 5760 5760 5760 4150 4150 
1 +++++ 

19 1 5760 5760 5760 4150 ' 4150 
1 +++++ 

18 1 3930 3930 3930 4550 4550 
1+++++ 

17 1 3930 19JO 39J0 4550 4550 
1+++++ 

16 1 4100 4300 4300 4050 4050 
1+++++ 

15 1 4300 4300 4300 4050 4050 
1++ +++ 

14 1 3910 3910 3910 3950 3950 
, + + + + + 

13 1 2480 2480 2480 2400 2400 
1+++++ 

12 1 2480 2480 2480 2400 2400 
1+++++ 

11 I 2650 2650 2650 2550 2550 
1 +++++ 

10 I 2650 2650 2650 2550 2550 
1++ +++ 

9 1 4650 4650 4650 2550 2550 
I + + + + + 

8 I 4650 46~0 4650 2550 2550 
1 • • + + + 

7 1 3680 3680 3680 2550 2550 

• o 
• 
o 
• 
" • 
80 
• 

20 
• 

20 
• 
o 
• o 
• 
o 
• 
o 
• o 
• 
o 
• 
o 
• 
6 

• 
o 
• 
o 
• 
" • 
" • 
20 
• 

20 
• o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
o 
• 
7 

3/10/00 6:59AM 

+ + + + + + + + + + + + + 
o IDO 3330 4090 4090 4090 3910 3910 1710 1710 171 0 4010 . 4010 
+ + + + + + + + + + + + + 
o 3330 3330 4090 4090 4090 3910 3910 1710 1710 1710 4010 4010 
• 
" • 
" • 
20 
• 

20 
• o 

• 
100 

• 
100 

• 
711 
• 

711 
• 

860 

+++++++ + + + 
100 2990 2990 2990 5250 5250 4900 4900 4900 4360 

+ + + + + + + + • + 
100 2990 2990 Z990 5250 5250 4900 4900 4900 4360 

+ + + + + + + + + + + 
70 3060 3060 3060 2920 2920 2600 2600 2600 2600 2600 
++++++ +++ ++ 

70 3060 3060 3060 2920 2920 2600 2~ 2600 2600 2600 
• • 

860 2850 
++++++++ 

2850 2850 2920 2920 2600 2600 2600 2600 
• 

2600 
+++++++++++++ 
o 860 860 2850 2850 2850 2920 2920 2600 2600 2600 2600 2600 
• • • • • • • • • • • • • o 1680 1680 3310 3310 3310 2920 2920 2600 2600 2600 2600 2600 
• • • + + + + + + + + + + 
o 1680 1680 3110 3310 3310 2920 2920 2600 2600 2600 2600 2600 
• 
o 
• 
o 
• 
o 
• 
• 

• 
20 
• o 
• o 
• 

• 

+ + + + + + + + + + + 
20 2090 2090 2090 2920 2920 2600 2600 2600 2600 2600 
+ + + + + + + + + + + 
o 1370 1370 1370 2010 2010 2600 2600 2600 2600 2600 
+ + + + + + + + + + + 
a 1370 1370 1370 2010 2010 2600 2600 2600 2600 2600 
• • • • • • • • • • • 

10 II Il 14 15 16 17 " " 20 

XLAI 
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, . . . . . 
6 I 3680 3680 3680 2550 2550 , . . . . . 
5 I 2450 2450 2450 2550 2550 • ': . . . . . 

2450 2450 2450 2550 2550 
• • • • • 

3 I 2100 2100 2100 2550 2550 , . . . . . 
2 I 2100 2100 21 00 2550 2550 , . . . . . 

I lTiro 1T1ro l Tiro lTiro lno 
I • • • • • 

21 22 2J " 
Nearest surface s tati on no. to each arid point 

Hut tlpty a ll values by 10 ·· ·3 

3/10{00 6:59AM 

28 ,4000 4000 4000 4000 4000 4000 4000 4000 4000 400Q 4000 4000 4000 4000 4000 4000 4000 4000 4000 2000 , . .... . ............... . 
27 I 4000 4000 4000 4000 4000 4000 4000 4000 4000 400</ 4000 4000 4000 4000 4000 4000 4000 4000 4000 2000 , .......... . ....... . . 
26 I 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 2000 2000 , ................... . 
25 ' 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 2000 2000 I. ···· · .... ········· . 24 I 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 2000 2000 2000 1········· 1 ·········· 2l I 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 2000 2000 2000 , ....... .. ... ... .... . 
22 " 1000 4000 4000 4000 4000 4000 4000 4000 4000 400

1
0 4000 4000 4000 4000 4000 4000 3000 3000. 2000 2000 • 

••••• •••• •• •• •• • • 
21 I 1000 1000 1000 1000 1000 1000 1000 4000 4000 4000,' 4000 4000 4000 4000 3000 3000 3000 3000 3000 3000 , .................. . 
20 I 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 3000 3000 3000 3000 3000 3000 3000 I.······ .. ·· ... ····.· 

•

" , 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 3000 3000 3000 3000 3000 3000 
• • • • • • • • • • • • • • • • • • • • 

18 I 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 3000 3000 3000 3000 3000 JOOO I.· ........... ······· 
17 ,'000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 3000 3000 3000 3000 3000 3000 I.·· ........ ··· ..... · 
16 I 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 3000 3000 3000 3000 JOOO 

I •••••••••••••• •••••• 
IS I 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 3000 3000 3000 JOOO 3000 I.· ........... · .. · .. . 
" I 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 3000 3000 3000 3000 

"~ II •••• • •••• '000;' •••••••••• 
1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 3000 3000 ltlOO 3000 

1 ••••••••• + ••••• • •• •• 
12 I 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 3000 3000 3000 

I ••••••••• • ••••••• ••• 
11 I 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 3000 JOOO 3000 

I ••••••••• ~ •••••••••• 
10 I 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 JOOO 3000 3000 

I ••••••••• 1 ••••••••••• 
9 1 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 JOOO JOOO 

I ••••••••• I •••• • •••••• 
8 I 1000 1000 1000 1000 1000 1000 1000 1000 1000 Hxio 1000 1000 1000 1000 1000 1000 1000 1000 3000 3000 

1 ••••••••• 1 • ••• ••••••• 
7 I 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 3000 

1 ••••••••• 1 ••••••••••• 
6 I 1000 1000 1000 1000 1000 1000 1000 1000 1000 l a<lo 1000 1000 1000 1000 1000 1000 1000 1000 1000 3000 
1·· ••••••• 1 ••••• •••••• 

5 I 1000 1000 1000 1000 1000 1000 1000 1000 1000 1060 1000 1000 1000 1000 1000 1000 1000 6000 6000 6000 
I ••••••••• ' ••••••••••• 

4 : '~ l00~ '~ '~ '~ '~ '~ '~ '~ 1~ '~ '~ '~ '~ '~ ~ ~ ~ ~ ~ 
3 I 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 6000 6000 6000 6000 6000 6000 6000 ,······ ··· 1··········· 

.2 : '~ l 00~ '~ '~ '~ '~ '~ '~ '~ '~ ~ ~ ~ ~ ~ ~ 600~ ~ ~ ~ 
1 I 1000 1000 1000 1000 1000 1000 1000 1000 6000 6000 6000 6000 6000 6000 6000 6000 6000 6000 6000 6000 

I • • • • • • • • • I. • • • • • • • • • • ................................ ..... .... ................ j ..... ..... .. ............................... ................. . 
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, 3 4 , 6 7 

Nearest surface station no . to each grid point 

Multiply a ll va l ues by 10 " ·3 

28 I 2000 2000 2000 2000 2000 
I + + + .. .. 

27 I 2000 2000 2000 2000 2000 
1+++++ 

U. I 2000 2000 2000 2000 2000 
I + .. + + + 

25 2000 2000 2000 2000 2000 
.. + + + + 

24 2000 2000 Zt'IOO 2000 2000 
.. + + .. + 

2J ZOOO 2000 2000 2000 2000 
.. + + + • 

22 2000 2000 2000 2000 2000 
• • 

3000 2000 
.. 

'000 • • 
2000 2000 

+ + + .. + 
20 3000 3000 3000 3000 2000 

+ + + + + 
19 3000 3000 3000 3000 3000 
It+.+. 

18 I 3000 3000 3000 3000 3000 
I • • + + + 

17 1 3000 3000 3000 3000 3000 
1"+.+. 

16 I 3000 3000 3000 3000 3000 
1++ +++ 

15 I 3000 3000 3000 3000 3000 
I + + .. + + 

14 I 3000 3000 3000 3000 3000 
I • • + + • 

13 I 3000 lOOO 3000 3000 3000 
1+.+++ 

1 Z 1 lOOO 3000 3000 3000 3000 
1+++++ 

11 I 3000 3000 3000 3000 3000 
1+++.+ 

10 I 3000 3000 3000 3000 3000 
1++ + ++ 

9 I 3000 3000 3000 3000 5000 
1++ + + + 

8 J 3000 3000 3000 5000 5000 
1 +++++ 

7 I 3000 3000 5000 5000 5000 
1+++++ 

6 I 3000 5000 5000 5000 5000 
1 +++++ 

5 J 6000 5000 5000 5000 - 5000 
J++++. 

4 I 6000 5000 5000 5000 5000 
J • • • • • 

3 1 6000 6000 5000 5000 5000 
1++++ + 

2 I 6000 6000 6000 5000 5000 
1+++++ 
I 6000 6000 6000 6000 5000 
1++.++ 
............. . .............. -
" " 23 " " 

LAST OAT/IIOJR PROCESSEtl: 

• 9 10 

NEARS 

Year: 90 Month: 12 Oay: 30 Julian day: 364 Hour: 2J 

End of run " Clock ti me : 11:40:00 
Date: 03/09/00 

Elapsed Clock Time : 

CPU Time: 

410.0 ( seconds) 

410.0 (seconds) 

Page: 28 
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.....•......•....... _-_ ................... _ .... _ .............. _ ... -........... _-... _ ......•.....•..••............•..•....... 
CALPOST Version 5.0 I level 990:228 •• ** •••••••••••••••••••••••• _ •••••• _ •••••••• _--_ •••••••• -•••••••• _-••••• _ •••••••• _-_ •••••••••••••••••••••••••••••••••••••••• -, 

INPUT GROOP: 1 -- General fUl control parameters 

I 
Option to run all periods fOU'ld 
In the met. flle( s) (METRUN) Defaul t: 0 'METRUN" ! 0 I 

METRUN a 0 Run period explicitly defined below 
KETRUH· . 1 Run all periods in CALPUfF dats tHe(s) 

Starting date: 
(used onl y if 

METRUN • 0) 

Year 
Month 
D.y 
Hoo, 

OSYIn 
OSMO) 
(ISOY) 
( I SHR) 

MurDer of hOtJrs to process (NHRS) 

No default 
No defaul t 
No defeul t 
No defaul t 

No dehult 

ISYR 
ISHO 
ISDY 
ISHR 

NHRS 

• 
• 
• 
• 

• 
Species to process (ASPEC) No default 
(ASPEC " VISIB for visibility processing ) 

ASPEC " 

Proc:ess every hour of data?(NREP) -- Default: I NREP • 
(1 .. every hour processed, 
l = every lnd hour proc:essed, 
5 = every 5th hour processed, etc.) 

~~~~~~~~~-~-~~~~~~-~~~~~~~ 

," 
" :6 • 
~" 
~Ol 

h 

layer/deposition code (HAYER) Default: , I ILAYER .. ' 
", for CALPUff concentrations, 
•• ,. for dry deposition fluxes, 
"l' for wet deposition fluxes. 

ScallO!l factors of the fOrlll: 
K(new) • K(otd) * A + B 

(NOT eppUed If It. • B " 0 .0) 

Defaults: 
A" 0.0 
B " 0.0 

Add Hourly Backirouod Concentrations? 

A" o.o i 
B .. 0,0 1 

(lBACIC) •• Default: F I LBACK" f I 

Receptor Info~tlon 

Grl<kled receptors proc:essed? (LG)·· Default: f 
Dflcrete receptors processed? (LD)·· Default: F 
CTSG Campte~ terrain receptors processed? 

(LCT) •• Default: F 

LG .. F 
LD .. T 

LCT .. F 

·-Select r arogc of DISCRETE receptors (only used when LD = T): 

Select ALL DISCRETE receptors by setting NDRECP flag to A'; 
CO 

, 
! 

I , , 

Select SPECIFIC DISCRETE receptors by entering a flog (0,1) fo rl each 
o .. discrete receptor not processed I 

• 
, .. discrete receptor processed 

using repeated value notation to select blocks of receptors: 
23*', 15*0, 12"'1 

Flq for ell receptors efter the lest one assigned is set to 0 i 
(NDRECP) -- Default: ., 

I NORECP .. -, 

, 
'-Select range of CRIDOED receptors (onty used when LG = T): i 

I 
Page: 1 
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X Index of LL comer (lBGIUD) Default : -, I IBCR ID _ -, 
(-, OR 1 <= IBCRID <_ NX) 

y Index of l L comer (JBGlt ID) Default: -, I JBCRID _ -, 
(-lOR' <_ JBGRID <_ NY) 

X index of UR corner (IEGRID) Dehult: -, IEGRID - -, 
(., OR 1 <= IEGRID <_ NX) 

y index of UR corner (JEGRID) -- Dehult: -I I JECR ID - .\ 
(-, OR 1 u JEGR ID <. NY) 

Note : Entire grid is processed It IBGRID-JBGRIDzIEGRIO-JECRID· -1 

IENDI 

INPUT GROUP: 2 - - Visibility P.r~ter. (ASPEC = VISIB) 

Maximum relative h~ldity (X) used In particl e growth curve 
(RHHAX) -- DefDul t: 98 I RHMA)( • 0.0 

Modeled spec ies to be Intluded In c~tlns the light extlnttlon 
Intlude SULFATE? ( LVSOlo) Default: T I lVS04 • T 
Intlude NITRATE? (LVN03) Default: T I lWO] _ T 
Intlude ORGANIC CAlI8ON? (lVOC) Default: T I LVOC • T 
Intlude COARS£ PARTICLES? (LVPMC) DefDul t: T I lVPMC T 
Int lude FINE PARTICLES? (lVPMF) Default: T I lVPMF • T 

And, when ranking for TOP- N, TOP-50, and Excei!!dance table., 
Inc:lude BACKCRWND? (lWIt) -- Default: T I lVBK "' T 

species name used for partlculatl!!l In MODEL . OAT file 
COARSE (SPECPMC) 
fiNE (SPECPMF) 

Oefault: PHC I SPECPHC • PMC 
Default : PMF I SPECPMF "' PMF 

E/ltlnc:tion Efficienty (1/Hm per ug!mU 3) 

MODELED partltulate species : 
PH COARSE (EEPMC) DefDult : 0.6 EEPMC "' 0.6 I 
PH fiNE (EEPMF) Default: 1.0 EEPMf . ' . 0 I 

BACKGROUND particulate specie.: 
PH COAASE (EE~BK) Default: 0.6 EEPMCn . 0.6 I 

Other species: 
AMMON IUM SULFATE (EESOlo) Default: 3.0 I EES04 • 3.0 
AMMON IUH NITRATE (EENOl) Default: 3.0 I EE»o3 • 3. 0 
ORGANIC CARBON (EEOC) Default : 4.0 , EEOC • 4 .0 I 
SOIL (EESOIL) -' Default: 1.0 , EESOlL • 1 .0 I 
ELEMENTAL CAlIBON (EEEC) _. Default: '0. , EEEC • 10.0 I 

Background Extlnttl on Comput~tlon 

Method used for backgtOU'ld light extinction 
(IfVISBI() _. Default: 2 I IfVISBI(. 2 

1 . S\.wty .Ingle light extinction .-Id hygroscopic frac t ion 
- UIACIM (1993) RM adJushllmt applied to hygroscopic bKkgroe.rd 

and modeted sul fite and nitrate 
2. COIrpJte eKtlnction frOll speelated PM IIM!lsurl!llll!!nU (A) 

- PATH RH edjustllJeOt applied to observed and modeled sulfate 
III'lCI n ltrata 

- RH factor Is capped at RHKAX 
3 " CoapJte extinc t ion frM speclated PM lI'IeasuremenU (8) 

PATH RM adjustllll!!flt applied to obser ved and lIIOda l ed s ui fete 
and nitrate 

- Receptor-hour e~cluded If RH>RHMAX 
- Receptor-day e~cluded If fewer than 6 valid rec~tor-hour. 

4. Read hourty tr __ hsometer backllr<Mld extinction Inea$ure.ents 
PATM RH acljustllJeOt applied to .odeled sulfate and nitrate 
Hour excluded If aeasur~t Invalid (_I.slng, Interference, 
or large RH) 
Receptor'hour excluded If RH>RHMAX 
Rec~tOf"-dily excluJed I f fewer th.-. 6 valid receptor-hour. 

5 ~ Reed hourly nephelometer background extinction ~asurernents 
- Rayleigh extinction value (BEXTRAY) edded to ~"urement 

Plge: 2 
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• 

• 

PATII 1111 adjustment appLied to IIII)Qe led sulhote and riltrate 
Kour excluded if lneesurement invalid (missing, inte'rference. 
or large RK) , 
Receptor-hour tltcluded If RH>RHHAX 
Receptor-dey excluded If fewer than 6 valid recept6r -hours 

I 
Additional inputs used for MVISBto: '" 1: 

light extinction (11Mm) 
(BUTIIK) •• No default I BEXT8K .. 0.0 

Percentage of particles affected by relative hUIIldlty , 
(RHFRAC) -- No default I RKFRAC. q.O I 

Additional Inputs used fol" MVISBK .. 2,3 : 

B&ekground elltinction coefficients are e~ted from monthly 
CONCEN TRATIONS of fIIImOnhn sulflltt (8I(s04), arrmooiUll nitrate (BI>N03), 
coarse partlculetes (BKPMe), organic carbon (SKOC), soil (BKSOIL), and 
elemental carbon (nEt). Month 1 is Jaruary. ' 
(ug/mUl) 

(BKS04) -- No default 

(BKIIOl) -- No default 

(BI(PMC) -- liD default 

(SKOC) • - No defDut t 

(8KSOll) .- No default 

{SKEt} -- No default 

BKS04 ~ 0. 0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0 I 

DKN03 .. 0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0 I 

I BKPMC = 0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0 I 

I DKOC ; 0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0 I 

BKSOIL= 0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0 I 

I BKEC = 0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0 I 

Additional Inputs used for MVISBK = 2,3,5: 
••••••••••••••••.•••.•••••••••••••• • •• •••• I 

(DEXTRAl) •• Default: 10.0 I DEXTRAl. 0.0 

IEIIOI 

Exti nction ~ to Rayleigh scattering Is added (1/MIn) I 

INPUT GRWP: 3 •• Processing options 

Averaging tl_ and TOP 50 T~ble control 

User' specified averaging time 
(NAVG) 

Top 50 table for l·hr everages 
(L1TSO) 

Top 50 table f or 3·hr averages 
(L3T50) 

Top 50 t able for 24·hr averages 
(L24150) 

Top 50 table for NAVG·hr averages 
(LNT50) 

Default: 0 

Default: T 

Default: T 

Default: T 

Default: F 
Top 50 table for length of run averages 

(LRT50) •• Default : T 

NAVG " I 0 

L1T50 .. IF 

L3TSO .. ! F 

L24T50 ,, :T , , 
LNTSO . : F 

UT50 .i F 

TOP 'n' Table control 

• 
Ntnber of 'Top' values at each receptor 

(NTOP) .. Default: 4 I NTOP" 2 
(NTOP lUSt be < .. 4) I 

Specific ranks of 'Top' values reported (NTOP values rrust be ,entered) 
(ITOP(4) array) •• DefaUlt: I ITOP '" I' ,2 I 

',2,3,4 I 
Page: 3 
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Top ", table f., l-hr average. 
(L1TOPIi) •• Default: T l1TOPH s f 

Top ", table f., ]·hr .vertges 
(llTOPH) Default : f 13TOPH • T 

Top ", table f., i!4-hr avenges 
(lZ4TOPH) Default: f lZ4TOPH s T 

Top ", table f., HAVC·hr aver.ge. 
(LHTOPH) Default: F lNTOPN " f 

Top ", table for l ength of r\rl averages 
(lRAVG) •• Default: F lRAVG • T 

OUtput Unl ts 

Unit. f or All OUtput f., (lPRTU) •• Default: I IPII.1O .. } 

Concentration 
1 • g/ .... ] 
Z • mg/","3 
3 • ug/I11"3 
4 • 09/","3 
5 • Odour Un! ts 

f., 
Deposition 
g/rrI"Us 
~/m"Us 
ug/m" Us 
ng/m**Us 

Visibility : extinction expre$ll/:d In l /Mega'lIIeters (IPRTU is Ignor ed) 

Threshold Exceedance control 
-- Default: -1. 0 

Counts wIll be tabulated for e3th average that 
exceeds a specified non· negatlve thres.hold (output \rIlts). 

Threshold f or l · hr averages. (THRESH') 
Threshold for }·hr averages (THRESH}) 
Threshold for Z4-hr .ver.ges (THRESHZ4 ) 
Threshold for HAVG·hr .ver.ges (THRESKH) 

THRESH1 
THRESHl 

THRESHZ4 
THRESHH 

• '1.0 
• '1.0 

-1.0 
• ' 1.0 

Sel ected Day (Echo) OUtput Control 
•••••••••••••••••••••••••••••••••• •• Default: F 

fXltput " hr averages for selected dBys (lECHn 
OUtput ! ·hr aver.gn for selected days (lECK3) 
fXltput Z4-hr averages for sel ected dBys. (lECHZ4) 
OUtput HAVG·hr .verages for selected days (lECH H) 
fXltput selected InfoMlllltlon f or debugging (lOEBUG) 

D.ys se l ected f or output IECKO(366)-- Default: 366'0 
IECHO • 366'0 I 

(366 values MUl t be entered) 

Plot OUtput Options 

lECHI .. f t 
lECH} .. f I 
lECH24 • F t 
LECHH • F I 
LOE8UG " F I 

Plot fHes can be created for selected Top· n. Exceedance end Echo 
tables .elected above. Two fOl'Mt. for these flies are available. 
DATA end GRID. In the DATA formet. results .t all receptorl Ire 
lhted slong with the receptor l ocat ion tII.y.val '.v.12 .... ]. 
In the GRID fonnat. re.ult •• t only grldded receptors are wr itten, 
using I cOllpllct reprnentltlon. The grldded val ues are witten In 
rows Ix varies), .tartlng with the .ost southern row of the grid. 
The GRID f onnat I. given the .GRO ext ension. and Includes hel!lders 
c~tlbt, with the SUR FER(R) plotting software. 

A pl otting and analysl. fll, I. ,1' 0 cre.ted for the dally pesk 
vlslblt Ity .~ry output, In DATA fonnat only. 

Generlte Plot-file Output (lPLT)" Default: f I lPlT • f I 

Write Top·n files In GR ID fONllllt? 
(lTGRD) .. Default: f I LTGRO • F I 

Write Exceedanee file. In GR ID format? 
(lXGRO) Default : F l XCRtl • F 

Write echo files In G~ID fo~t? 
(LEGRO) .. Default: F lEGRO F 

Page: 4 
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IENOI 

CAlPOST Control Ft Ie Input SUI1I'IIII")' •• •••••.....••••••••••• •• 

_ Replace run data with data in Puff file l -Y : 
RI$I start ing date .• year: 

month: 
day: 

Jul ian d.y: 
hour endlng(O'Z3): 

o 
90 , , , 
o 

Run length (hours): "" Species : so, 
Every hour of dilta ~oce$ljed .- Nlte.P -

Concentration l scating factors 
layer of processed data: 

(>0 · concentrations, -1 • dry f1Wltl, -2 " wet flWles ) 
Mol tip! Icatlve sc.1 log fflttor: O.oooOE+oo 

Additive scaling factor: O.ooooE+oo 
Hourly backgrotn:l concentratlona used? : F 

Receptor InfoMft8tlon 
Gridded receptor. ~ocessed?: F 

Olscrete receptors ~ocessed7: T 
CTSG c~tex terrain receptors ~ocessed7: F 

Discrete Receptors Processed 

(AU Discrete Receptors are Used) 

Visibility Processing is NOT Selected 

•

vera91n; tillie' TOP 50 t . ble control 
User·specifled averaging tl.- (NAVG hours): 

Top 50 t abl e for l -hr . ver.ges : 
Top 50 table for l·hr aver.ges: 
lop 50 table for 24-hr aver. ges : 

Top 50 tible for MAVO·hr averages: 
lop 50 table for length of run averages: 

Top -0" table control 

o 
F 
F , 
F 
F 

NUll'ber of "top'" vatues at eac:h receptor; 2-
Specific ranks of "top" valuel reported: 1 2 

Top -0" table for l 'hr aVerages: F 
Top .".. table for l-hr averages : T 
Top "0" table for 24'hr lverages: T 

Top - n- table for MAW·hr lverl!JeS: F 
Top "n" table for length of run lveragH: T 

IkIlu re<p.lllsted for output: (USl/"-l) 

Threshold Exceedance control 
Exceedenees of • specified v.lue wilt be cotnted for --

OUtput opt I ons 
Plot 11 les created: F 

OUtput l-hr Iverlgel for Selected days: F 
Output l-hr .ver'g" for selected days: F 
Output 24-hr .wrages for selected days: F 
Output MAW·hr .ver~es fOJ' s elect ed days: F 
Output selected Inf_tlon fOJ' debugging: F 

- Days selected for outpJt tables 
OOOOOOOOOO OOOOOOOOOO 0000000000 OOOOOOOOOO 
OOOOOOOOOO OOOOOOOOOO OOOOOOOOOO 0000000000 

oooooooooo 
0000000000 

! 
I 0000000000 
0000000000 
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oooooooooo OOOOOOOOOO OOOOOOOOOO OOOOOOOOOO OOOOOOOOOO 0000000000 OOOOOOOOOO OOOOOOOOOO OOOOOOOOOO OOOOOOOOOO 
OOOOOOOOOO OOOOOOOOOO OOOOOOOOOO 0000000000 0000000000 OOOOOOOOOO 00000o 

10ENTlFlCATION OF PROCESSED I400El FILE --------- - • CALPUFF 5.0 990228 

REFINED SICNlflCAIIT IMPACT AJlALYSIS, CALPUFF , CALPINE OSPREY 
RECfPToaS AT CIIASSAIIOWITZICA NIIA, PROJECT ONLY 
fOEP CHAS$AHOWITZXA CALMET DOHAIN WITII PRECIPITATION 

chtalleel 
SOl 

species rIlDtS for eac:h layer In 1IIOde1: 
1 

S04 

"" HMOl 
NOl 
"'10 

1 
1 
1 
1 
1 

.............. NOTICE ••••••••••••••• 
NflRECP array reset -to full r ange: all 11 

INPUT FILES 

Default Name 

CALPOST .IIIP 
MOOEL.OAT 

unit No. 

5 
4 

ruTPUT fiLES 

Default 11_ unit 110. 

CALPOST .LST 7 

Fil e lllRe and Path 

ealpost.lnp 
ealpuff.coo 

File N~ and Path 

eelpost.llt 

3/9/00 

................................................................................................... ....................... ... 
CALPOST Ver.loo 5.0 LeveL 9902.28 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

• 
8616·HCMI. AVERAGE coNCE.NTRATION AT EACH RECEPTOR FOR THE PERtOO EtlDJHC YEAR: 90 DAY: 364 H(MHO-23): e' 

DISCRETE RECEPTORS: so> 

RECEPTOR COOROIIlATES (0) CONCEICTRATION RECEPTOR COOROINATES (0) CONCENTRATION 

1 340 .300 3165 . 700 1.3456E -OJ 7 343.700 3178 .300 1.0436E·03 , 340.300 3167.700 1.Z947E -03 • 342.400 3180.600 1.oo13E-03 , 34'-'00 3169.800 1.24Q9E-03 • 341.100 3183.400 9 .5538E-04 
4 340 .700 3171.900 1_1857E-03 10 339 .000 3183.400 9.5106E-04 
5 342.000 3174.000 1. 1310E-03 11 336.500 3183.400 9.4996E:-04 

• 343 . 000 3176.200 1.0823E-03 " 334.000 3183.400 9.5235E·04 

" 331.500 3183.400 9 .5879£ -04 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CALPOST Versloo 5.0 Leve l 990228 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

so> • TOP-50 l4-1IOU1t AV1!1tA1>f CONCEJlTRATION VAlueS (ug/MU 3) 

YEAR DAY HOUR(0·23) RECEPTOR TYPE CONCENTRAT I ON COORD INATES (kin) 

Page : 6 
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90 '56 2l ( 0, 2) 0 2 .3764E-02 340.300 3167.700 
90 '56 2l ( 0, " 0 2.313OE-02 340.100 3169.800 
90 '" 2l ( 0, " 0 2.2996E·02 340.100 1165 .700 • 90 45 2l ( 0, " 0 Z.2111E·OZ 340.100 3 165.700 
90 '56 2l ( 0, 4) 0 2. 1678E-02 340.700 3 171.900 
90 45 2l ( 0, 2) 0 2.0698E-OZ 340.300 3 167.700 
90 '56 2l ( 0, " D l.84m- 02 · 342.000 3174.000 
90 " 2l ( 0, " D 1.!331E-02 I 340.100 3169.800 
90 ,ao 2l ( D, " D I .B07lE-OZ I 340.300 3165.700 
90 117 2l ( 0, " D 1.686OE-OZ I 340 .300 3 165.700 
90 ,ao 2l ( D, 2) D 1.6616E-OZ 340.300 3167.700 
90 '56 2l ( 0, 1l) D 1.S626E- OZ i 131.500 3 1113.400 
90 " 2l ( 0, 4) D 1.5607E·OZ I 340 700 3171.900 
90 "0 2l ( 0, " D 1.51Z6E·OZ • 340:300 3169.800 
90 117 2l ( 0, 2) D 1.4941;E- OZ ' 140 .100 3 167.700 
90 '56 2l ( 0, 6) D 1.4925E-02 · 341 .000 3176.200 
90 ,,. 2l ( 0, " D 1. 4011E-02 ' 342.000 3174.000 
90 '" 2l ( D, 2) . D 1.396OE-02 340.300 1167.700 
90 20' 2l ( D, " D 1.J876E-02 340_300 3165.700 
90 20' 2l ( 0, " D 1.3871E- 02 140.100 3169.800 
90 356 2l ( 0, (2) D 1.3850E-02 134 .000 ]1113.400 
90 '" 2l ( 0, " D 1.1849£-02 ]40 .100 1165.700 
90 ,,. 2l ( 0, 6) D 1.1768E-02 ]4].000 1176.ZOO 
90 ,,. 2l ( D, 4) D 1.1760£-02 140. 700 1171.900 
90 202 2l ( 0, 4) D 1.1744E- 02 340.700 3171 .900 
90 .. " ( 0, " D 1.1743E · 02 342.000 ]174.000 
90 88 2l ( 0, 4) D 1. 17l2E-02 340.700 1171.900 
90 218 " ( 0, 7) D 1.37l2E-02 341.700 1178.300 
90 20' 2l ( 0, " 

, 1.3669£·02 342 .000 1174.000 
90 .. 2l ( 0, " D 1.1528E-02 340 .300 1169.800 
90 "0 2l ( 0, " D 1.1526E·OZ 342.400 1180.600 
90 218 2l ( 0, 6) D 1.3434E-02 343 .000 ]176.200 
90 ,ao " ( 0, 4) D 1.1328E-02 140 .700 1171.900 
90 '" " ( 0, 6) D 1.1307E-02 341.000 1176.200 
90 ,,. 2l ( 0, " D 1.]Z89E-02 340 .100 ]169.800 
90 '" 2l ( 0, ') D 1.3267E-02 141 . 100 3183.400 
90 '" 2l ( 0, '" D 1.3249£-02 339 .000 31".400 • 90 " 2l ( 0, 6) D 1.]2l6E-02 343 .000 1176.Z00 
90 ,,. 

" ( 0, 7) D 1. 1170£-02 34].700 1178.]00 
90 88 2l ( 0, 2) D 1.117OE-OZ 340.300 3167.700 
90 218 2l ( 0, (1) , 1.3100E- 02 136.500 31".400 90 117 2l ( 0, " D 1.2891E-02 340 .300 3169.800 
90 '()2 2l ( 0, 7) D 1. 277OE-02 341 .700 3In.300 
90 147 2l ( 0, " D 1. 2739£-OZ 140.300 3165.700 90 226 2l ( D, 7) D 1.2729£-OZ 343.700 l1n.3oo 
90 '" 2l ( 0, " 

, 1.Z706E-02 342.000 3174.000 
90 218 2l ( 0, (2) , I.Z650E-02 334.000 31113.400 90 ,,. 2l ( 0, 2) D 1.Z640E-02 340.300 3167.700 
90 124 2l ( 0, " 

, 1.262lC-02 340.300 3165_700 
90 " 2l ( 0, " 

, 1.Z615E-02 340.300 316S.700 

................. . . ....... ................ ........ ..................... I .......... ......... ................................. ..... ..... 

CALPOST Yer-,ion 5.10 Level 9902za . .............................................. ................................. ....... ............................ ......... ... . 
I , 

S02 

Z RAl/KfO 3-HCUt AVERAGE COtICfNTRATlON YALUES AT EACH DISCRETE RECEPTOR (YEAR,DAY,ENDING HOUR) (ug/ m'"·3) 
RECEPTOIt COORDINATES (km) , .... , ,2 RANK , ]40.300 31 65.700 6.5047E·02 (90, M, 8) 6.2344E-02 (90, 45, 8) , 340 .300 1167.700 6.9102£-02 (90, 88, 8) 5.6484E -OZ (90, 45, 8) 3 340. 300 3169.800 7. 1483(-02 (90, M, 8) 5.2796E-02 (90, 136, 8) 4 .140.700 3171 .900 7_1851E-02 (90, as, 8) 5.4603E -OZ (90, 136 , 8) 

S 342.000 3174.000 6 .9416£-02 (90, 88, 8) 5.3OO?E·02 (90, 136, 8) 
6 343.000 3176 .200 6 .3803£-02 (90, 88, 8) 4.820~E·02 (90,136, 8) 
7 343. 700 31 n.300 5_6693E-02 (90, 88, 8) 4.2062.E·OZ (90, 136, 8) 0 342.400 3180 .600 5.19OOE-02 (90, as, 8) 4.10m-02 (90,132, 2) • 34 1.100 3183. 400 4_5632£-02 (90, 88, 8) 4.1928E · 02 (90,332, 2) 10 339.000 3183. 400 4_9147E-02 (90, M , 8) 3.~·02 (90,185, 8) • " 336.500 3183.400 5.2440£-02 (90, M, 8) 4.3571E-02 (90,136, 8) 

12 334.000 3183.400 5.5742e-02 (90, 88, 8) 4 .6niE- 02 (90, 136, 8) 

" 311.500 3183.400 5.7114E-02 (90, 88, 8) 5.02a?e-02 (90,136, 8) 

. ........... ...................... .............................. ~ .................................................. ...... .... 
I 
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2 WKED 

so> • 24-HOUR AVERAGE CONCENTRATION VALUES AT EACK DISCRETE RECEPTOR (YEAR,DAY,EHDING IIOJR) (0g/1II*·3) 

RECEPTOR 
1 , , 
4 
5 

• 7 

• , 
10 
11 

" 13 

COORDINATES (01) 
340 . 300 3165.700 
340 .300 3167.100 
340.]00 3169 .800 
340.700 3171 .900 
342.000 3174.000 
343.000 3176.200 
343.700 3178.300 
342.400 3180.600 
341.100 3183.400 
339.000 3183.400 
336.500 3183 .400 
334.000 3183.400 
331.500 3183 . 400 

, ... , 
2.2998E-D2 (90,356,23) 
2.3164E-02 (90,356,23) 
2. 33lOE-02 (90,356,23) 
Z.1618E-OZ (9O,356,23) 
1.8472E-02 (90,356, 23) 
1.4925E-02 (90,356,23) 
1.3132E-02 (90,238,23) 
1.3526E-02 (90,238,23) 
1.3261£-02 (9O,Z38,Z3) 
1.3249E·02 (9O,218,2l) 
' .310DE-02 (90,218,Z3) 
1.3850£-02 (90 ,356,23) 
1. 5626E-02 (90 ,356,23) 

, .A'" 
2.2311E-02 (90, 45,23) 
2.0698E-02 (90, 45 ,23) 
1.6387E-02: (9O, 45,23) 
1.5607E·02 (90, 45,23) 
1.4031E·02 (9O, 1l6,Z3) 
1_3768E-02 (90,136,23) 
1.3170E-02 (90,136,23) 
1.2608E-02 (90,136,23) 
1.2249E·02: (90,185,23) 
1.2222E·OZ (90,136,23) 
1.2482E-02 (90,136,23) 
, .2650E-02 (90,238,23) 
1.2502£-02 (90, 88,23) 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CALPOST Version 5.0 Level 990228 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

SlIIMARY SECTION 

so> 

(ug/ .. ·3) 

RECEPTOR COOROINATES (~) TYPE PEAl< (YEAR,DAY,ENDING KOUR) fOR RANI( fOR AVERAGE PERIOD 

4 340.700 3171.900 OISCRETE 7.1851E-02 (90, 88, 8) .... , 1 , ...... 
1 340.300 3165.700 DISCRETE 6.2344E-02 (90, 45, 8) ... , , , ...... 
, 340 . 300 3167. 700 DISCRETE 2.3764E-02 (90 , 356,23) ... , 1 24-HOUR 
1 340.300 3165.700 DISCRETE 2 . 2311E-02 (90, 45,23) .. ,. , 24-HOUR 

340.300 3165.700 DISCRETE 1.3456E-OJ ... , 8616-11WR 

Pege: 8 

• 

• 
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CALPOST venfon 5. b Level 990228 ........................................ .. ................................................................................... 
! 

" '-"I Title: I CALPINE OSPIUY CLASS I SHllflCANT IMPACT AHAlYSIS, NOK Z/ 6/00 
RECEPTORS AT CHASSAIIOWITZKA NWA, ANNUAL AVERAGING TIMES, CALPOST 
2 SEHPLE'CYCLE NATURAL GAS FI RED CTI AT BASE LQAO, l2 DEGREE'S + COOliNG TOoER 

! 

INPUT GROJP: 1 •• General run eontr ol peremeters 

OptSon to run aU per iods fOU'ld 
In the _to flle(s) (MHRUN) Default: 0 METRUN ,t 0 

HETR...,. .. 0 Run period explieitly defined below 
METIWN '" 1 Run all periods In CAlPUFF data fHe( s ) 

Starti ng date: 
(used only if 

ItETRUN .. 0) 

Year (l5YR) 
Month (lSMO) 
DIY (ISOY) 
Hour (lSHR) 

Hurber of hours to process (HIIRS) 

NQ ~hult 
NQ default 
No dehul t 
No default 

No dehul t 

Species to process (ASPEC) Ho default 
(ASPEC z VI SEB for visibility processing) 

Process every hour of data?(NREP) • • Default: 
(1 • every hour proceued, 
2 _ every 2nd hour processed, 
5 • every 5th hour processed, ete.) 

ISYR 
ISHO 
"In 
ISIIII 

HilliS 

ASPEC 

E HREP 

, , .. , 1 , 
• • , 0 

, .. 16 

• NO" , 

Concentration and sealing faetors • ................................ 
layer/deposit ion eode ( ILAYEIt) Default: 1 

'1' for CAlPUFF eoncentratl ons , 
"1' f or dry deposi t ion fl Ulles, 
"Z ' for wet depolltlon fluxes . 

Seeling h etors of the fo,..: •• Oefaultl : 
X(new) • X(old) • A + 8 

(NOT applied If A • 8 _ 0.0) 

Add Hourly 8ac:kuround Concentrations? 

A • 0 .0 
B .. 0.0 

(LBACK) •• Default: F 

ILAYU ,_ 

A " 010 
B " 0 ;0 

LBACK t F I 

Receptor Information 

Grldded r ecepton prOCH'ed'1 
Dlserete receptors prOCHSed'1 
CTSG Complex terrlln r eceptors 

(lG) • • Default: F 
(LD) •• Dofault: F 

processed7 
(LCT) •• Defaul t: F 

La 
LD 

leT 

, 

• l 
• j 

I 
• F 

··Select r ange of DISCRETE r eceptorl (only used when to .. T): 

• 

Select AtL DISCRETE receptors by settln; HDRECP fle; to '1; .. , 
Select SPECIFIC DISCRETE r eceptors by entering e filU (0,1) f or elch 

o • dllerete receptor not processed ! 
1 • dlserete receptor processed . 

uslno rtope.ted .... lUl not l tlon to .elect bloch of receptors : ! 23-' ,5·0 12·1 ' 
Flag fo; It I ; eceptors .fter t he lilt one . sslgned I, set to b" 

(NDRECP) •• Default: ., 
I HDRECP" ·1 

··SeLect reoge of GRIOOED receptors (ooty used when LG • T): 
, 
i 

Plge:l 1 
I 
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X index of LL corner (IBGRID) 
(- l OR 1 <s IBGRID <a NX) 

Y index of lL corner (JBGRID) 
(-1 OR 1 <= JBGRID <~ NY) 

X Index of OR corner (IEGRID) 
(- , OR 1 (" IEGltID <= NX) 

Dehul t: -1 

Dehul t: - 1 

Defaul t: -1 

Y index of UR corner (JEGRIO) -- Defaul t: -I 
(-, OR 1 <a JEGRIO <s NY) 

I IBGRID " -1 

I JBGR ID " -1 

I IEGRID -1 

I JEGRID s - 1 

Note: Entire grid Is processed If IBGRIO.JBGRID~IEGRID=JEGRIO=-1 

IENOI 

INPUT GROUP: 2 -- Visibility Parameters (ASPEC a VISIB) 

Maximum r elative humidity (X) used i n particle growth curve 
(RHHA'() - - Dehult: 98 I RHHAX = 0 .0 

Modeled species to be included in cOllpJting the light extinction 
Include SULFATE? (lVS04) Default: T I l VS04 = T 
Include NITRATE? (lYNO]) Default: T I LVN03 = T 
Include OIIGANIC CARBON? (lVOC) Default : T I LVOC "T 
Include COARSE PARTICLES? (LVPHC) Default: T I LVl'MC "T 
Include FINE PARTICLES? (LVPMf) Defaul t: T I lVPMF "T 

And, when ranking for TOP-N, TOP-50, and Exceedance tables, 
Include BACKGROUND? (LVBK) -- Default: T ! LVSK "T 

Species name used for 
COARSE 
fiNE 

particulates 
(SPECPMC) 
(SPECPMF) 

in MODEL-OA' fHe 
Default: PMC I SPECPMC 
Default: PMF I SPECPMF " 

eM, 
eM, 

Extinctioo efficiency (1!Mm per ug/m**3) 

MODELED particulate spec i es : 
eM COARSE (EEPMC) DefauU: 0.' eEPHC • 0_6 ! 
PM fiNE (EEPMF) Default: 1.0 EEPHF • 1.0 I 

BACKGRCMlO particulate species: 
eM COARSE (EEPMCBK) Oef&IJlt: 0.' EEPMCBK " 0.6 ! 

Other species: 
AMMONIUM SULFATE (EES04) Def&IJlt: 3.0 I EES04 ~ 3_0 
AMMONIUM NITRATE (EENOl) Dafault: 3_0 I EEN03 " 3.0 
ORGANIC CARBON (EEOC) Oehult: 4.0 I EEOC • 4.0 
SOIL (EESOll)-- Default: 1.0 I EESOIL 1.0 
ELEMENTAL CARBON (EEEC) Default: 10_ I EEEC • 10.0 I 

Beckground Extinction COIIpJtatlon 

Method used for backgrOlnd light extinction 

1 • 

2 · 

3 • 

, . 

, . 

(INISBK) -- Default: 2 I MVISBK II 2 I 

SloWly lingle light extinction end hy;roscoplc fraction 
- UlA"" (1993) RH adjustment epplied to hy;roscoplc backgra..n:l 

and ~Ied sulfate and nitrate 
COIIpJte extinction from speclated PM l!Ieasurements (A) 
- PATH RH adjustment applied to obs,erved ana .-.odeled sulfate 

and nitrate 
- 1111 factor fs capped fit RHIWt 
Compute extinction from speclated PM measurements (8) 

PATH RH adjustlllerlt applied to observed end modeled sulfate 
and nitrate 
Receptor-hour excluded If RH>RIlHAX 
Receptor-day excluded I f fewer than 6 velld receptor-houri 

Read hourly tr8O$lllisaOllleter backgrOlnd extlnctloo lM:asuremenh 
PATH RH adjustment applied to ~Ied sulfate and nitrate 
Hour excluded If measurement Invalid (missing, interference, 
or large RH) 
Receptor-hour excluded If IIH>RHMAX 
Receptcw-day excluded If fewer than 6 valid receptor-hours 

Read hourly nephelometer background extinction measurements 
- Rayleigh extinction value (BEXTRAY) edOed to measurement 

Page : Z 
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"" " odj~'_' ... "", ,. _ '''' .ulf ... .l .,,, ... 
Hour excluded If .e •• ur~t invalid (.Isslng, Interference, 
Of" (I~e RII) 

• 

• 

Receptor-hour eXclUtied If RH>RHHAX i 
Receptor -day excluded If fewer than 6 valid rec~tor'hours , 

Additional Inputs used f or HVISBIC • 1: 

8ackgrOU"ld light extinction (1/Hm) 
(BEXTBIC) .- No defeut t I BEXTBI( . 0.0 

Percentage of particle, affected by relative humidity 
(RHFRAC) -- No default I RHFIlACI _ 0 . 0 I 

Additional Inputs used for ICVISBIC • Z,3: 

BaekgrCU'ld extinction coefflc:lents arc cOll1'Uted frOll IfIOfIthly 
CONCENTRATIONS of ~f~ sulfate (81C504), emmonl~ nl tr.~e (BKNOl), 
cOlIrse particulates (8k~) . or98Ole carbon (BKOC) . soil (~ICSOIL). and 
elen.entll carbon (SkEe). Month 1 Is JaraJary. 
(09/111*·3) 

(BICS04) No defaul t 

(BICN03) •• No default 

(B(PHC) .• No default 

(B(OC) •• No defaul t 

(BICSOIL> •• No dehult 

(8(EC) •• No dehul t 

81CS04 • 0 .0, 0.0, 0.0, 0. 0, 
0.0, 0.0, 0.0, 0. 0" 
0. 0, 0.0, 0.0, 0. 0 I 

I 81CN03 • 0,0, 0.0, 0.0, 0.0 , 
0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0. 0, 0.0 I . 

I BU'MC • 0.0, 0.0 , 0.0, 0.0 , ' 
0.0, 0.0, 0.0 , 0.0, 
0 .0, 0 .0, 0.0, 0 .0 I . 

I B(OC "0.0, 0.0, 0.0, 0.0, I 
0.0, 0 .0 , 0 .0, 0.0, ' 
0.0, 0.0, 0 .0, 0.0 I : 

BICSOI Ls 0 .0, 0.0, 0.0, 0.0, ' 
0.0, 0 .0, 0.0, 0.0, 
0.0, 0.0 , 0.0, 0.0 I ! 

I BUC .. 0.0, 0.0 , 0.0, 0.0, I 
0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0 .0 I • 

Additional Inputs used for MVISBIC s 2,3,5: 

Extinct ion dJe to Rayleigh s catter ing Is added <1JJta> 
(BEXTRAY) •• Default: 10.0 I BEXTRAY s 0.0 I 

IENO I 
. ................ _-_._ ....... _ ....... _------------------------ .- ... _._--_ .. _ .. . 
INPIJT GJtCU': 3 -- Processing options 

Averaging tllne end TOP 50 Tabl e control 

Defaul t: 0 

DdllUlt: T 

Default: T 

Default: T 

User-lpeclfled averaging tllne 
tNAVG) 

Top 50 table for "hr averlgel 
(L1T50) 

Top 50 tlbl e for 3-hr everlgel 
(llT50) 

Top 50 table for 24 -hr average. 
(L24T50) 

Top 50 table for NAVG-hr Iveratel 
(LNT50) D,efauLt: F 

Top 50 table f or length of run averages 
(lRT5D) -- Default: l 

TOP 'n' Table control 

NUlt)er of 'Top' values It each receptor 
{NlOP} -- DefllJlt: 4 

(NlOP !lUSt be <- 4 ) 

NAVGsOI 

l1T50 .. f 

l 3l59 s F 

l24T50 .. T , 
l M150 .. F 

lR15p - F 

N1OP ;' 2 

• Specific ranks of 'lop' vlluel reported (NTOP values IlUSt be entered) 
(!TOP(4) 'rray} -- Default: 1101> _ , , 2 

',2,3,4 

3/10/00 6:S9AM 
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Top 'n' table fo, l-hr aver ..;es 
(L H OPtt) Default: f lHOI'M • f 

Top 'n' uble for l·hr averages 
(llTOPtt) Default: f llTOPN • f 

Top 'n' Uble f" Z4-hr averages 
(lZ4TOPN) oehul t: f LZ4TOPN • f 

Top ' n' tabl e f or" NAVC'hr aver .ges 
(LNTOPN ) Default: LNT OPH .. f 

Top ' n ' t.ble for l ength of r un aver.ges 
(lRAVG) •• Default: F LRAVG • T 

Output unl t s 

!kilts for All Output (IPRTU) _. Defaul t : I IPRTU • , 
fo, fo, 

Concentration Deposition 
T • ;/ .. ··1 g/""·Z/s 
2 • ~1II"·1 ,../."Z!s , • ugfm··l ug/,...·Zf. 
4 ngfm"l ng/m"Z/s 
5 • Odour Uni ts 

Vi sibility: extinct ion e)(pressed '0 l/)\ega-lfleters (lPRlU Is ignor ed) 

Threshold Exceedance control 
-. Default : -1 .0 

Counts will be tabulated for eech average that 
exceeds a spec ifi ed non·roegatlve threshold (output ..... Its). 

Threshold f or '-hr averages (THRESHI) 
Threshold for l·hr averages (THRESH1) 
Threshold for Z4-hr averages (T HRES HZ4) 
Threshold for NAVG-hr aver.ges (THRESHN) 

THRESH ' .. - 1. 0 
THRES1\3 • ".0 

THRESIIZ4 • · 1. 0 
THRESHN .. -'.0 

Selected Day (Echo) Output Cont r ol 
•••••• •••••• • _ •• _-_. __ •••••••••• -. .- Default: f 

Output \·hr averages for selected days (LECII1) 
Output l ·hr avereges for sel ected days (lECI\3) 
Output Z4 ·hr average, for ,elected deys (lECHZ4) 
Output HAVG-hr aver eges for selected deys ( l ECHM) 
Output s elected ' oforDItlon fOf" debugging (LDESUG) 

Days selected for output IEeHO(366)·· Default: 366·0 
IEeHO • 366-0 I 

(366 values ftJSt be entered) 

Plot Output Options 

lECK! • F 
l ECNl • F 
lECH24 • f 
lECHN • f 
lOEBUG • F 

Plot flies can be created f or selected Top-n. Exceedence ard Echo 
tables s elected above. Two fOnlet . for these files are .v.ilabl e . 
DATA ard GRID. In the DATA fo .... t . r esults e t all recept0f"8 are 
listed along with the receptOf" l oc.tlon [x,y.v.I ' .vaI2 • ••• ). 
In the GRID forM t . r esulta at only gddded receptors ere wr itten, 
using a c~t r epresentation . The grlddecl velues ere written in 
rows ell. var ies), starting wi th the most southern row of t he grid. 
The GRID fOl"Nlt It given the .GRO extension, ard Include. headers 
compatible with the SURfER(R) plotting software. 

A plotting and analysl. file Is al.o c reated f or the dally peak 
visi bility summary output . In DATA format only. 

Generate Plot'FIl, Output (lPlT) Default: F I lPLT • F I 

Yrlte Toprn files In GRID foreet? 
(UGRD) •• Default: F I l TGRD • F I 

Write E)(ceedance f llrs In GRID for~t? 
(lXCRD) Default : F LXGRO • F 

Wr ite Echo filrs i n GR ID for..et? 
(lEGRD) Default: F lEGRO a f 

Page: 4 

lnD/OO 6:59AM 

• 

• 

• 



A:\pos tnox. tst 

I EN!) I 

CALPOST Control file Il'"flUt SlmI\ary ••••••• ••••••••• •••• ••• •• 

• Replace run data with dati In Puff fil e 1:Y: 
Run starting date •• year: 

IIOnth: 
day: 

Julian day: 
hour endlng(O'23): 

Run length (hoors) : 
Species: 

o 
90 , 
• • o 
.. " ,ox 

Every hoor of ciata processed •• NREP • 

Concentration' sClllng factor. 
Layer of process ed dati: 1 

(:>0 = concmtrations. - , • dry fluxes. ·2 = wet fluxe. ) 
Multlpllcltlve SCltlng factor: O.ooooE+oo 

Additive sell I", factor: O,ooooE+OO 
Hourly backgrOUld concentrations used'7: F 

Reeeptor infor_tlon 
Grldded receptors processed?: f 

Discrete receptors processed'7: T 
CTSG Complex terrain receptors process ed'7: F 

Di screte Receptors Processed 

(AI I Discrete Receptors are Used) 

Vis ibility Process ing Is MOT Selected 

Averaging tf~ , TOP 50 table cont rol 

• 

User-specified llveraglng tlllle (NAVG hoors): 0 
Top 50 table for 1·hr averages: F 
Top 50 table for 3-hr averages: F 
Top 50 table for 24·hr lverages: T 

Top 50 table for NAVG·hr averages: F 
Top 50 table for length of run averages: F 

Top "".. table control 
MUlber of "top'" VIIUH It each receptor: 2 
Specific r.v.s of "top" value. reported: Z 

Top "n" table fOr "hr lverages: F 
Top "n" tlble for 3-hr ...... rqes: F 
Top "n" table fOf' 24-hr lverlties: F 

Top "n" table fOf' NAVG·hr lverages: F 
Top "n" table for length of run lverages: T 

Threshold Exceedance control 
Exceedences of I .paclfled value wHI be C(lUlted for _. 

OUtput options 
Plot file . created: F 

OUtput ' - hr Iverages for selected ciays: F 
OUtput 3-hr averages for selected days: f 
OUtput 24-hr averlge. for selected days: f 
OUtput IlAVG-hr Iverlget for selected days: F 
Output selected infof"lllltion for Oebugglng : F 

3/10/00 6:59AM 

• • ya selected for ootput tables 
0000000000 0000000000 0000000000 0000000000 0000000000 OOOOOOOOOO OOOOOOOOOO 0000000000 0000000000 OOOOOOOOOO 
0000000000 OOOOOOOOOO OOOOOOOOOO OOOOOOOOOO OOOOOOOOOO OOOOOOOOOO OOOOOOOOOO OOOOOOOOOO OOOOOOOOOO 0000000000 
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0000000000 OOOOOOOOOO 0000000000 OOOOOOOOOO 0000000000 OOOOOOOOOO 0000000000 OOOOOOOOOO 0000000000 OOOOOOOOOO 
0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 000000 

IDENTifiCATION Of PROCESSED HODEL fiLE 

CAlPlJfF '.0 990228 

REfiNED SIGNIFICANT IMPACT ANALYSIS, CALPUFF, CALPINE OSPREY 
RCC£PTORS AT CIlASSAHOIoIITZKA INA, PROJCCT ONLY 
fDEP CHASSAKOWITlXA CALMET DOMAIN ~IT" PRECIPITATION 

Chemical SO, species namet for each layer In model: , 
S04 
NO>< 
'MOl 
N03 
PMIO 

•••••••••••••• 

, , , , , 

NOTICE ••••••••••••••• 
NDRECP array resn to futl range: atl 1s 

INPUT fiLES 

Dafaul t Name 

CALPOST.INP 
ItODEl.DAT 

001'>1" 

Oefault ,-............ 
CALPOST .LST 

Unit No. 

, , 

fILES 

unit No. . ....... 
7 

File Nome and Path 

catpost.lnp 
calp.lff .con 

file Name and Path . ...•...•.•....... 
calpost.lst 

• 
319100 

• 
............................................................................................................................. 

CAlPOST Versfon 5.0 Le-nl 99Ol28 .......................................................................................................................... ... 

8616·1!OUR AVeRAGE CONCl:NTRAlION AT EACH RECl:PTOR f OR THE PERIOO ElIDING TEAR: 90 DAY: 364 HOOR(O'Zl): ~ 

DISCRETE RECEPTORS: 'OX 
RECEPTOR COORDINATES (0) CONCENTRATION REC£PTOR COORDINATES (m) CONC£NTRATION 

, 340.300 3165 .700 1.4151E·OJ 7 343.100 3178.300 9.3991E·04 , 340.300 3167.700 1.3398E· 03 8 342.400 3180.600 8.8022E·04 
3 340.300 3169.800 , .2555E·03 , 341 . 100 3183.400 8.1726E·04 , 340.700 3171.900 1.1673E·OJ 10 339.000 3183 .400 8 . 0881E·04 , 342.000 3174.000 1.0775E·03 " 336.500 3183.400 8.0465E·04 
6 343 . 000 3176.200 9.9937£·04 12 334 . 000 3183.400 8.0782£,04 

13 331.500 3183.400 8.1603E·04 

............................................................................................................................. 
CAlPOST Version 5 .0 l eval 990228 ............................................................................................................................. 

TOP·50 Z4-1tQUR AVERAGE CONCENTRATlc* VALUES (ug/lll*·3) • YEAR DAY HClJR(O'23) RECEPTOR TYPE CONCENTRATION COORDINATES (kill) 

Page: 6 
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3{10/oo 6 :59AM .. 356 2l ( 0, 2) 0 4.8821E-OZ 340.300 3167.700 .. 356 2l ( 0, " 0 4.a27SE-OZ 340 .300 3165 .700 .. 356 2l ( 0, 3) 0 4.6524E-02 340.300 3169.500 • .. 356 2l ( 0, " 0 4. 1333E-02 340.100 3171.900 .. 45 2l ( 0, " 0 3.6514E·02 340 .300 3165.700 .. 356 2l ( 0, " 0 3.2319f- 02 342 .000 3174.000 

9D 45 " ( 0, 2) 0 3.1825E·02 340.300 3167.700 .. 117 2l ( 0, " 0 3.0221E·02 340 .300 ]165.700 .. 356 23 ( 0, 13) 0 2.6341E-02 ]31.500 3183.400 .. 45 2l ( 0, 3) 0 2.6149£·02 340 .300 ]169.800 .. 117 2l ( 0, 2) 0 2.5854E-02 340.300 ]167.700 .. .. " ( 0, 2) 0 2.4821E-02 340.300 ]167.700 .. .. " ( 0, " 0 2.4593E · 02 340.300 3165.700 .. .. 2l ( 0, 3) 0 2.4574E-02 340.300 3169.600 .. .. 2l ( 0, " 0 2.1895E-02 340.700 ]171.900 .. 180 2l ( 0, " 0 2.3412E-02 340.300 3165.700 .. 356 2l ( 0, 6) 0 2.2931E-02 343.000 ]176.200 .. .. " ( 0, 5) 0 2.26l3E·02 342 .000 ]174.000 

" 180 2l ( 0, 2) 0 2.1679E-02 340 .300 ]167.700 

" 356 " ( 0, 12) 0 2.15691;-02 3]4.000 ]183.400 

" 117 " ( 0, 3) 0 2.1064E-02 340.300 3169.800 

" 124 " ( 0, " 0 2. H154E-02 340.]00 ]165.700 

" .. 2l ( 0, 6) 0 2.D482E-02 343,DOD ]176.200 

" 45 2l ( 0, 4) 0 1.98S0E-02 340.700 ]171 .900 

" 180 2l ( 0, 3) 0 1.969&-02 340.300 ]169.800 

" '" 2l ( 0, 2) 0 1.9Z2&-OZ ]40.300 3167.700 

" 332 " ( 0, " 0 1.9QS4E-02 341.100 3183.400 

" 136 " ( 0, " 0 1.8552E-02 340.300 3165.700 

" 46 " ( 0, 7) 0 1.85Z6E-OZ 343.700 3178.300 

" .. " ( 0, 7) 0 1.81]7E-OZ 343.700 3178.]00 

" 46 " ( 0, 6) 0 1.8100E-02 343.000 ]176.200 

" 136 " ( 0, 2) 0 1.7879[-02 340.300 ]167.700 

" 46 2l ( 0, " 0 l.m5E-02 342.400 ]100.600 

" 180 2l ( 0, 4) 0 1.740sE-02 340.700 3171.900 

" 332 2l ( 0, " 0 I. n12E-02 ]42.400 ]100.600 

" 136 23 ( 0, 3) 0 1.7108E-02 340.300 ]169.800 

" 46 23 ( 0, 5) 0 1.710]E-02 342.000 ]174.000 • " 356 23 ( 0, 11) 0 1.6915E-02 ]36.500 ]183.400 

" '" 23 ( 0, 3) 0 1. 6898E-02 340.300 ]169.800 

" 46 " ( 0, " 0 1.6832(-02 341.100 3183.400 

" " 23 ( 0, " 0 1.6809E- 02 341.100 ]183.400 

" 147 " ( 0, " 0 1.67STE-02 ]40 .300 ]165.700 

" 238 23 ( 0, 6) 0 1.6613E-02 ]43 . 000 3176.200 

" 238 23 ( 0, 7) 0 1.6469£-02 343.700 ]178.300 

" .. 23 ( 0, " 0 1.63&9E-02 342.400 3100.600 

" 2D 23 ( 0, " 0 1.6331E -OZ 342:.400 3100.600 
9D 46 23 ( 0, 10> 0 1.6245E-OZ 339.000 ]183.400 
9D " " ( 0, 13) 0 1.6163£ -02 331.500 3183.400 
9D 238 " ( 0, " 0 1.6100E-02 34Z.000 3174.000 

" 332 23 ( 0, 7) 0 1.6081E-OZ ]43.700 3178.300 

•••••••••••••••••••••••••••••••••• **.** ••••• **** ............... **** ••••••••••••••••••••••• ** •••••••••••••••••••••••••••• * .... 
CALPOST Verlfon 5;.0 Level 990228 •• ** ................................ ** ........ ** ................ ~ .......• * .............................................. * •••• , 

stMMARY ,SECTION 

NOX , , 
(ugJlII":.]) 

, 
RECEPTOR I COORDINATES (m) TYPE PEAK (YEAR,DAY,ENDING HClJA) FOR RANK FOR AVERAGE PUIOD 

340.300 3165.700 DISCRETE 1.4151E-OJ OWl' 1 8616-HOOII: 

• 
I , 
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••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CAlPOST Vera lon 5.0 Level 990ililS 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Rln Title: 
CALPINE OSPRAY CLASS I SINIFICANT IMPACT ANALYSIS, PlilO il/6/00 
RECEPTORS AT CHASSAtlOWI1ZKA llWA, 24- HOOIt AND ANNUAL AVERAGING TIMES, CAlPOST 
2 SIMPlE'CYClE KATURAL GAS FIRED CTs AT BASE LOAD, 32 DEGREES. COOl IIiG TOWER 

IIIPtJT GROOP: 1 -- Genera l rtrI control parameters 

Option to nro att periods found 
In the IIItt. file( a ) (METRUlU Oefeul t: 0 I METAUII " 0 I 

METRUII ~ 0 Rln period expli c itly defined below 
METRUN .. 1 RLfI all periods In CALPUFf data flle( s ) 

Starting date: 
(used only If 

M£TRUN z 0) 

Year 
Month Do, 
H~ 

( ISYR) 
OSMO) 
(ISDn 
(I SHR) 

NUJt)er of houra t o pl'"ocell (NHRS) 

No default 
No default 
No default 
No default 

No default 

ISYR 
' SIlO ,SO, 
IStiR 

IItiRS 

0 90 
0 1 
0 • 
0 0 

0 86" 

Speoc:i es to procell (ASPEC) No default 
(ASPEC " VISI B for vial bility processing) 

ASPEC " ""'0 
Process every hour of da ta?(NREP) •• Default: 

(1 " every hour pl'"ocessecl , 
2 " every 2nd hour processed, 
5 '" every 5th hour processed, etc.) 

Concent ra t ion and seal ing h ctors 

I IIREP 0 1 

l ayer/deposition code (lLAYER) Defeult: 1 ILAYER " 1 
' 1' for CAlPUFF concentrati ons, 
, ." for dry 6epos1tlon ftwtes, 
' -2' for wet deposition flUXH . 

Scal ing factors of the f or.: 
k(new) " k(old) • A • B 

(IIDT applied If A " B " 0.0) 

Defaults : 
A " 0 . 0 
B " 0 .0 

Add Hourly aac:kground Concentrations? 

A " 0 .0 
a " 0 .0 

(LBACK) - - Defaul t; F I LBACK " F I 

Reeeptor InfONllfltlon 

Grldded receptors processed? (LG) -- Default: f 
Dlacrete receptors P-OCHSed? (Lb) -- Default: f 
CTSG ~lex terrain receptors p-ocessed? 

( lCT) •• Default: F 

lG " f 
LO o r 

LCT " f 

--Select range of DISCRETE receptor s (only used when LD • 1): 

Seleet All DISCRETE reeepton by setting NORECP n ag to - 1; 
011 

, , , 

Seleet SPECIFIC DISCRETE receptor. by entering a flag (0,1) for each 
o • di screte recepto~ not processed 
1 " d iscrete receptor processed 

using repeated value notation to l elect blocks of reeeptotl: 
23·1. 15*0, 12*1 

fl ', for ell receptors after the l alt one assigned is s et to 0 
(MDRECP) _. Default: ., 

I IIORECP" -1 

- - Select range of GRJOOED r ecept or s (onlV used when LG .. T) : 

Psge : 1 

, 

• 

• 

• 
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, Index of LL eorner (laGRID) Oefault: -1 I I8GRID -
C·, OR 1 <- 18GRJD <- NX) I 

y Index of LL eorner (JBGRIO) Default: ., 
i 

I JBGRIO • -, 

• (., OR 1 <s J8GRID <_ NY) I , , , Index of OR eorner (IEGRIO) Oefeut t: -1 IEGRID - -) 
(., OR 1 .... IEtRlO .. . NX) 

Y Index of UR eorner (JEGRID) •• Default: ., 
, 

I JEGRID .. -1 
(., OR 1 ... JEGIUD <_ NY) 

Note: Entire grid Is proeHSed If 18GRID" J8GRID"IEGRID"JEGRIO. ·' 

IENDI ..... _ ... -._._ ... . ... . .. _._._._._ ... _._._._ .. -.-._ .... -_ ........ _ ... } ....... _.-
, 

INPUT GROUP: 2 .- Visibility Parameters (ASPEC " VISI8) 

Maximum relative humidity (X) used In particle 
(RIIIWC) •• Oefeul t: 

Modeted 'PKles to be lnell.ded In coqll.lting the Iisht extlnetlon' 
lnelude SULfATE? (LVS04) Default: T I LVS04 " T , I 
lnelude NITRATE? (LVH03) Default: T I lVN03 " T I 
lnelude ORGANIC CARBC*? (lVOC) Default: T I lVOC .. T I 
lnelude COAASE PARTICLES? (lVPMC) Default : T I lVPMC " T ' I 
lnelude FINE PARTIClESl (LVPMF) Defeult: T I LVPMF "T I 

And, whm ranldnv for lCf"N , lOP·SO, end Exce~e tables, , 
• T , lnelude 8ACKGRWND? ( LVBK:) _. Default: T I lVBK: 

SPKies _ used for particulates 
COAASE (SPECPMC) 
FINE (SPECPMF) 

In MODEL.OAT file 
•• Oefault: HlC I SPECPHC .. P,HC I 

Default: PMF I SPECPNF " PMF 1 

ElItinetion Efflclenc:y (1/1Im per ug/lllUl) 

~ .. ~;~;~.~~~~~~::~;;;~::::~:.~-
Default: 0.6 I EEPM<: 

1.0 I EEPMF PM FINE (EEPMF) Oefeult: 
Utr:(lRCUIO particulate speel .. : 

PM COARSE (EE,,",,") Oefault : 0.6 EEPMC8JC: " 0 . 6 I 
Other sPKles: 

NMlIUl.14 SUlFATE (EESD4) 
AHMON IUM NitRAtE (EEM03) 

•• Default: l.O I EES04 .. 3 ~O 

- 3io 
ORGMIC CARBON (EEOC) 
SOIL (EI!SOIU" 
ELEMENtAL CAR80N (EEEC) 

Default: l.O I E£MOl 
Defaul t: 4.0 I EEOC 
DefllUlt : 1.0 I EESOIL 
Default: 10. I EEEC 

- ' ;0 
.. ' )0 I 
- 1~.O I 

8.ckground Extinction Computation 

• 

Method used for bec:kground l ight extfnetlon 

1 • 

, . 
, . 

•• 

5 • 

(1eVIS8") _. Default: 2 I IeVIS8" .. 2 

SlWty single tight extlnetlon lind "YlIroscoplc: fractiOn 
• 1\IAQH (1993) RM adjushlent applied to hYllroscopfc: background 

and SIOCieted sulfate and nitrate 
C~te extlnetlon frOCl SPKlated PM lleasureftlitnU (A) I 
• PATM RM adJustJllf!flt applied to observed and III!XIeled sulfate 

and nl trate : 
• 11. " factor ts c:apped at RHHAX : 
Coq:IUte elltfnet l on frOll spee:lated PM IfIelsuremenu (Il) 

PATM 11." adjustlllmt applied to observed and modeled sulfate 
and nl trate : 

• Receptor·hour exc:luded if RK>RHHAX 
- Receptor·c;t.y excluded If fewer than 6 valfd r eceptor · hours 
Read hourly tr~I'SOlet,r background extlnetlon .. a~urements 

PATM R" adJust.ent applied to .odeled sulfate and nitrate 
Mour exeluded If _asurment Invalid (.I sslng , Interfereoc:e, 
or large 11.") 
Receptor·hour exetuded If RN>RHHAX t 

Re~~~~~:~~rl~~~a~X~I~~::nr~~~~~~s 
• Rayleigh extlnetion value (BEXTAAY) added to lleasur~t 

Page: 2 
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PATK RK adjust.nt applfed to .:deled $ulhte III'Jd nitrate 
Hour excluded If lIleaI$urement Invatld (1I1 $s lng, Interferente, 
or large RII) 
Receptor·hour excluded I f RII~RIIHAX 
Receptor'dey exc luded If fewer than 6 valid recept or · houn 

Additional Irp.rts used fOf' MYISBK '" 1: 

Beekvrc:x.n:l tl&ht extinc;tlon 0 / .... ) 
(BEXTBK) •• Mo default I BEXTBIC • 0.0 

Percentage of particles affected bv relative humidity 
(RHFRAC) •• No dehult I RHfRAC _ 0.0 

Additional ',..,uti used for MYISBK _ 2,3: 

8ltkgrc:x.n:l extinction coeffldeou are COllpJted fNllA monthly 
CONCEIHRATIONS of IIIInIOI'Ilum $ulfate (BKS04) , enmonh .. nitrate (8ICN03), 
cOine partlculete$ (8ICPMC), organic carbon (8ICOC), soil (BKSOll), and 
elemental carbon (8KEC) . Month 1 1$ January. 
(Ug/ .. u3) 

(BICS04) •• No dehul t I 81CS04 '" 0.0, 0.0, 0,0, 0.0 , 
0.0 , 0.0, 0.0, 0.0 , 
0.0, 0.0, 0 .0, 0.0 I 

(8KNOJ) •• No dehul t BICNOJ = 0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0 .0, 
0.0 , 0 .0, 0.0, 0.0 I 

(BICPHC) • • No dehult I BICPMC " 0.0 , 0.0, 0.0, 0.0, 
0.0, 0.0, 0 .0, 0.0, 
0.0, 0.0, 0.0, 0.0 I 

(8ICOC) Ho dehult I OK'" • 0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0 .0, 0.0, 
0.0, 0.0, 0.0, 0.0 I 

(8ICSOll) •• No default 8ICSOIla 0.0, 0.0, 0 .0, 0.0, 
0.0, 0.0, 0 .0, 0. 0, 
0.0, 0.0, 0.0, 0.0 I 

(8ICEC) •• No default I BICEC '" 0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0 .0 I 

Additional Il"'f)Uts used f or MYISBIC '" 01 , 3 , 5: 

Extinction due to Rlylel&h scattering is added (1/~) 
(BEXTRAY) •• Defeult : 10.0 I BEXTRAY - 0.0 

IEHDI 

INPUT GRWP: l •• Processing options 

Averaving t i .. and TOP SO Table control ............................ ..: ........ .. 
Us er'speclfled averaging tllM: 

(MAVG) 
Top 50 table for "hr averages 

(l1T50) 
Top 50 table for l · hr aver~es 

(ll150) 
Top 50 table for 24·hr averages 

(l24TSO) 
Top 50 table for MAVG'hr Iverages 

(UT50) 

Default: 0 

Default: T 

Default: T 

Default: T 

Defaul t: F 
Top SO table for IMSIth of MIl averalles 

(ltT5D) •• Default: T 

TOP 'n' Table control 

Nu;ber of 'Top' values at each receptor 

MAVG-OI 

L1T50-F 

L3T50 • F 

l24150 - T 

LNT50 ,. F 

lRT50 - F 

(NTOP) •• Dehul t: 4 I NTOP. 2 
(MTOP nJSt be <- J,) 

Specific ranks of 'Top' values reported (NTOP values flUSt be entered) 
(!TOP(4) array) .. Default: I lTOP . 1 , 2 

1,2,3,4 
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Top 'n' t able foe ' -hr averaael 
(L 1Ta>N) Defaul t: F lHOPN ~ F 

Top ' n' table foe l-hr averages 
( l lTOPN) Default: LlTOPN • f 

Top ' n' t able foe Z4-hr averegea , • (l24TOPN) Default: F LZ4TOPN • T 
Top 'n' table for NAVG-hr averegel 

(LNTOPN) Default; LNTOPN • f 
Top 'n' table for length of run averages 

( lRAVG) -- Default: f lRAVG • T 

Output Unl tI 

Unl ts for AI I Output 
f oe 

Concentration 
, • a/"*] 
2 " "",/11"-3 
] • USI/ .... l 
4 ., tl9/111**1 
5 ., Odour Uni t s 

(lPRTU ) _. Default: 
foe 

DepositIon 
g/"*2/1 

rtf1JI"*Z!s 
ug/"'*Z!s 
ng/.,.*2/s 

II PRIU - ' l 

Visi bility; eKtlnctlon expressed In l / Mega-meter s (lPRTU Is Ignored) 

Thre$hol d Exceedance contr ol 
-- Default: - 1.0 

counts wil l be tabulated for each average that 
exceeds a specified non-negative thre$hold (output ~ltI)_ 

Threshold for ' -hr averages (THRESH1) 
Thre$hold for ]-hr avereges (THRESH]) 
Threshold for 24-hr aver ages (THRESH24) 
Threshold f or NAVG-hr averages (THRESHN) 

THRESHl ., - 1_0 
IHRESlIl - -'_0 

THRESHZIo • - 1.0 
TIIRESHN • -1.0 

.~~~~-~~:-~~~~~~-~~~~-:~~~~~ -- Default: F 
Output 1-hr averages f or se lected days (LECH1) 
Output l - hr averages for selected days (LECKl ) 
Output 24-hr averages for selected days ( lECHZ4) 
Output NAVG-hr aver ages f or sel ected days (LEtHN) 
Output se l ected InfOl"llllltlon for debugging (LOEBUG) 

'. f 
,. f 
,. F 

LEtH1 
I lECHl 
I lECH24 
I LEtllN 
I LDEBUG 

Days selected for output IECIIO(366) - - DefaUlt: 366·0 
IECHO ., 366*0 I 

(366 value. _t be entered) 

• f 
• F 

Plot Output Options 

• 

Plot f ile. cen be created for lelected Top-n, Exeeedance and Echo 
tebles s elected above. Two for.t s f or these files are available, 
DATA end GRID. In the DATA f onaat , results a t all receptors are 
listed along with the receptor 10Cition [Jr;.y,val1,vaI2, ••• ] . 
In the GRID fonnat , results at only grldded r eceptorl are wi ltten. 
using a cOflllOct representation. The grldded value_ are written In 
rows (x varlel), start ing with the molt louthern row of the igrld_ 
The GRID forlllltt Is alven the .GAD eat_ t oo. and Include. headers 
c~t;ble with the SURFER(R) plotting software . 

A plotting and INIlysls f i l e Is allo created for the dally peak 
visibility IUltJlllry output, In DATA f onaat only_ 

Generate Plot-file CkJtput (LPLT) -- Default: F I LPLT .. f I 

Write Top-n files In GRID fonaat1 
(LTGRD) -- Default: f I LTGRD _ F I 

Write Exceedanc:e f i l es In GRID format1 
(LXGRD) Default: F LXGRO .i F 

Wri te Echo fi l es In GRID f~t1 
(LEGRD) Default: F LE GJII) • F I , 

I 
Page; + 
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CALPOST Control file Input surmary . - •••••• _-_._._.- •• •••••• 

Replace run data with data in Puff file l:Y: 
Run starting date .- year: 

IIIOnth: 
day : 

Julian day: 
hour endlng(O-23): 

Run length (hours): 
Species: 

Every hour of data processed • • NREP • , 

COrIcefltratlon , sca l ing hctors 
Layer of processed data: 

o 
90 

1 • • o .. " PH10 

(>0 *- concentratfons • • , " dry fluxes, -2 : wet fluxes) 
Multiplicative scaling factor: O.OOOOE+OO 

Additive scaling factor: O.ooOOE+OO 
Hour ly backgrOU'ld concentratfons used7: F 

Receptor Information 
Grldded receptor. processed?: 

Discrete receptors processed7: T 
CTSG Comple~ terrain receptors processed7: f 

Discrete Receptors Processed 

(All Ol screte Receptors are Used) 

Visibility Processing Is NOT Selected 

AVeraging time & ToP SO table control 
User -specified averaging tilile (NAVG hours): 

Top SO toble for '-hr averages: 
Top SO table for 3 · hr averages: 
Top 50 table for 24-hr averages: 

Top 50 table for NAVG·hr averages: 
Top 50 table for length of run averages: 

Top -0- table control 

o 
F 
F 
T 
F 
F 

M\.IIt)er of "top" values at each receptor: 2 
Specific ranks of "top" values reported: 2 

" Top "n" toble for ' -hr averages: f 
Top "n- table "for 3-hr averages: F 
Top "n· table for 24·hr averages: T 

Top IOn" table for MAVG·hr ...-ereges: f 
Top "0- table for length of run averages: T 

unit. reqJested for output: (ug/ .. ··3) 

Threshold E~ceedance control 
EXceedances of a apeclfled value will be COU"Ited for .-

OUtput options 
Plot files created: F .... ".,. t-hr avereges I" selected days: .... "" 3-hr averages for selected days: 

""put 24·hr averages for salected days: 
OUtput MAVG·hr averages for s elected days: 
OUtput selected Infonrllltion for debugging: 

Days selected to{" output tables 
0000000000 OOOOOOOOOO 0000000000 
0000000000 OOOOOOOOOO OOOOOOOOOO 

oooooooooo 0000000000 0000000000 OOOOOOOOOO 0000000000 0000000000 0000000000 
0000000000 0000000000 OOOOOOOOOO 0000000000 OOOOOOOOOO OOOOOOOOOO 0000000000 

Page: 5 
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OOOOOOOOOO 
0000000000 

oooooooooo OOOOOOOOOO 
I I I 

OOOOOOOOOO OOOOOOOOOO QOOOOOOOOO OOODOOOOOO 
000000 

3/10/00 6:59AM 

OOOOOOOOOO 0000000000 OOOOOOGOOO 
OOOOOOOOOO OOOOOOOOOO 0000000000 0000000000 '\000000000 

~TlfICATION OF PROCESSEO HODEL FILE • • •• •••••• 

"PUFF 5.0 990228 

REFINED SIGNIFICANT I~ACT ANALYSIS, CALPUFF, CALPINE OSPREY 
RECEPTORS AT CKASSAHOWfTzn INA, PROJECT OJIL Y 
FOEP CHASSAHOWITZKA CALMET DOHAIN WITH PRECIPITATION 

CheRIlcal 
so> 

specie. nomes for eath layer In ~l: , 
"" MOl( 

'1103 
1103 
PM10 

, , , , , 

~~***~~~~..... NOTICE •• *.* •••••• * ••• 
NORECP array reset to full range: all 1s 

INPUT FILES 

Default NIiIIJIe 

CALPOST .INP 
MCOEL.OAT 

CALPOST .LST 

Unit No. 

5 
4 

FILES 

Unit No. 

7 

Fil e NIIII'lO and Path 

ulpost.lrop 
tat puff .con 

File N~ and Path 

calpost.lat 

3/9/00 

~ •••• ~ ••• ** ••••••••••••••• * •• ** ••• *.* •••••••••••• ** ••••••••• ~ ••••••••• *.*** •••••••••••• ***.* •••••••••••• * ••••••••••••••••••• * 
CALPOST Ver.lon 5. 0 

•• *.* •••• ~ ••••••••••••••• ** ................... ** •••••••••••••••••••• _ ................... **** .................. ** •••••••••••••••••• 

8616·l!OUR AVeRAGe CONc(NTRATION AT EACH RECEPTOR fOR TlIEI PERlOO ENOING YEAR: 90 DAY: 364 HOJR(O'23): 

DISCRETE RECEPTORS: PM10 

RECEPTOR COOfU)INATES (Ia) CONCENTRATION RElfPTOR COORDINATES (kill) CONCENTRATION , 340.300 3165.700 3.3532E·03 , 7 343.700 3178.300 2.6881E·03 
2 340.300 3167.700 3 . 2407E·03 • 342.400 3180.600 2.5933E·03 , 340.300 3169.800 3.1230E·03 9 341.100 3183.400 2.4894E·03 
4 340.700 3171.900 3.0019£,03 '0 339 .000 3183.400 2 . 4818£-03 
5 342.000 3174.000 2.881se·03 " 336.500 3183.400 2.4819£·03 
6 343.000 3176.200 2.n43E-03 i 12 334.000 3183.400 2.4907E·03 

" 331.500 31a:s.400 2.5093E-03 

••••••••••••••••••••••••••••••••••••••••••• ** ...................... , •••••••••••••••••••••••• * ••••••••••••••••••••••••••••••• *.*. 
CALPOST Ver.lon 5.0 Level 990228 

••••••••••••••••••••• *.* ••• ** ••••••••• *.* •••••••••••• * •••••••••• ~ ••• * ••••••••••• * ••••••••••••••• * ••• * •••••••• * ••••• * •••••• * •• 
I 

• PM'O 

lOP-50 24-HOOR. AV£RAGC COHCEMTRATION VALUES (ugJnt'·3) 

YEAR DAY "00II(0-23) RECEPTOR TYPE CONCENTRATION I COORDINATES (p) , 
PaSle: 16 
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90 3" " , O. " 0 5.1918E-OZ 340.300 3167 .700 
90 35' " , O. " ° 5 . 1147E-OZ 340.300 3169.000 
90 35' " , O. 1) 0 5. 0Z17E-OZ 340.300 3165 .700 
90 3" " , O. 4) ° 4.786U-02 340.700 3171. 900 
90 45 " , O. 1) ° 4.7033E-02 340.300 3165.700 • 90 45 " , O. " 0 4.3966E- 02 340.300 3167.700 
90 3" " , O. 5) 0 4. 1384E- 02 342.000 3174 .000 
90 180 " , O. 1) 0 4. 0410£-OZ 340 .300 3165 .700 
90 45 " , O. " ° ].9435E-02 340.]00 3169.800 
90 '" " , O. " 0 3. m1E-OZ 340.]00 3167.700 
90 '" " , O. " 0 3.no2E·02 340.]00 3169.800 
90 '" " , O. 4) 0 3.7'507E-OZ 340.700 3171.900 
90 '" " , O. 1) 0 3.7319£·02 340.300 3165.700 
90 "IZ " 

, O. 5) 0 3.nS4£-OZ 342.000 3174 .000 
90 100 " , O. " 0 3.7136E-02 340.300 3167. 700 
90 "" " , O. 6) ° 3.6312£·02 343.000 3176.200 
;0 3,. " , O. 13) ° 3.60761: , 02 331.500 3183.400 
90 117 Z3 , O. 1) , 3 .5483£-02 340.300 3165.700 
90 '" " , O. 7) ° 3.4938E·02 343.700 3178.300 
90 ". " , o. 5) 0 3.43m·02 342.000 3174.000 
90 ". " , o. 4) ° ].4305E-02 340 .700 ]171.900 
90 35' " , o. 6) 0 3 .4237E-02 343 .000 3176.200 
90 ". " , o. " ° 3 .4197E-02 340 .300 ]169.800 
90 ". " , o. 6) ° 3 .4186E-02 343 .000 ]176.200 
90 191 " , o. 1) 0 ].3948E·02 340.300 ]1 65.700 
90 45 " , o. 4) 0 3.3374E - 02 340.700 ]171.900 
90 ". " , o. 7) ° 3 .3782E-OZ 343 .700 3178.300 
90 100 " , o. " ° 3.378OE·02 340.300 ]169. 800 
90 ". " , o. " 0 3 .3554E·02 340.300 ]167.700 
90 ". " , o. 1) 0 3 .3152£ -02 340 .300 3165.700 
90 ". " , O. .) 0 3 .31 00E-02 342 .400 31 80.600 
90 136 " , o. 5) 0 3.2714E-OZ 342.000 3174.000 
90 136 " , o. 6) ° ].Z706E-02 343.000 ]176 . 200 
90 '" " , O. .) 0 3 . 2696£-02 342.400 31 00.600 
90 3" " , o. ", ° 3.2358E-02 334.000 ]183 .400 
90 I.' " , O. 9) 0 3.2297£·02 34 1.1 00 3183.400 
90 I., " , O. .) 0 3 .2067E·02 34Z.4OO 3180.600 
90 105 " , o. 7) ° 3. 185U-OZ 343.700 3178.]00 • 90 136 " , o. 7) 0 3 . 18sn·oz 343 .700 3178.300 
90 ". " , O. 9) 0 3.1749£·02 34 1.1 00 ]183.400 
90 117 " , o. " 0 3.1672E-OZ 340.300 3167.700 
90 136 " , o. 4) 0 3.1S37e-02 340 .700 3171.900 
90 ". " , O. 10) 0 3.1Z67E-OZ 339.000 3183.400 
90 I.' " , O. 10) 0 3 .1 232f-02 339.000 3183 .400 
90 Z38 " , o. 7) 0 3 .1 095E-02 343.700 ]178.]00 
90 136 " , o. ., 

° 3 .086ZE:-02 34Z.4OO ]180.600 
90 ZJ8 " , o. ., 

° 3.076OE·02 342. 400 ]180.600 
90 ". " , O. 11) 0 3 .0546£-02 336 .500 3183.400 
90 ZJ8 " , o. 6) 0 3.0392£-02 343 .000 3176. 200 
90 '" " , O. 10) 0 3.0391E-02 339.000 3183 .400 

........................................................................................ .......... ........................ ... 
CALPOST Version 5.0 Level 990228 ............................................................................................................... _ ......•...... 

"UO 

2 RANKED 24-MIlJR AVERAGE CONCENTRATION VALUES AT £ACH OISCRE TE RECEPTOR (YEAR, DAY,ENOING HOOII) (ug/m"3) 

RECEPTOR COOROINATES (kM) 
1 "''' 

2 RANI( 
1 340.] 00 3165.700 5. 0Z17E -DZ (90,356,23) 4.7033E-02 (90, 45,23) , 340.300 3167.700 5. 1918E-OZ (90,356,23) 4 .3966£,02 (90, 45,23) 
3 340 .300 3169.800 5.11 47E-OZ (9O,356,23) 3.9435E-02 (90, 45,23) , 340.700 3171.900 4.1861E·02 (90,356,23) 3 .7'507E·02 (90,202 , 23) , 342.000 3174.000 4.1384E·02 (90,356,23) 3 .7254e·02 (90, 202,23) , 343 .000 3176.200 3 .6312E· 02 (90,202,23) 3.4237E-OZ (90,356,23) 
7 343 .700 3178.300 3 .493U- 02 (90,202,23) 3 .3782E-02 (9O,Z28, 23) • 342.400 3180.600 3 .3100E-02 (90,228,23) 3.2696£-02 (90,202,23 ) 
9 341.1 00 3183.400 3.2297E- 02 (90,185,23) 3.1749£·02 (90,228,23) 

10 339.000 3183.400 3.1267E·02 (90,228,23) 3 . 1232E·02 (90,185,23) 
11 336.500 3183_400 3.0546E- 02 (90,228,23) 3 .0387E·02 (90,136,23) • 11 334 .000 3183.400 3 . 2358E -OZ (90 ,356,23) 2.999OE·()Z (90, 136, 23) 
13 ]31 .500 3183.400 3.6076E- 02 (90,356,23) 2.9574E · ()2 (90,136,23) 

.......... _._-_ ... _ ..... _ .. __ . __ .. _._._ ...... -........ _ ............. _ .... _._ ............... _._.-._._.-._._ .... _-_._. __ .. _. __ . 
Page : 7 
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CAlPOST Version 5.0 l evel 990228 ...................................................................... , ....................................................................... . 

• 
RECEPTOR 

• 

• 

, 
1 

COOROINATES (km) TYPE 

340.300 3167.700 DISCRETE 
340. 300 3165_700 DISCRETE 

340 .300 3165.700 DISCRETE 

, 
SlMWtY SECTler 

PK10 ,1 

PEAK (YEAR,OAY,ENDING HOUR) FOR RANK 

5.191&-02 (90, 356,23) 
4.703lE-02 (90 , 45,23) 

3 .3532E- 03 

Page: 8 

.... , 1 
RANK 2 

.... , 

FOR AVERAGE PERIOD 

24-HClIR 
24-HOOR 

8616-1IOI./R 
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RI$t Title: 
CALPINE OSPRAY REGIONAL HAZE ANALYSIS, S04 Z/6/OO 
RECEPTORS AT CHASSAHWIlZKA NVA, Z4·HClJR AVERAGING TIME , CALPOST 
Z SIMPLE·CYCLE NATURAL GAS FIRED CTs AT BASE L~, lZ DEGREES. COOLING TOYfR 

INPUT GROUP: 1 •• General ru'I contrQl pur_ter. 

Option to ru'I an periods fOUld 
In the IIItt. flte(s) (HETRUN) Default: 0 I METRUH o I 

METRUN : 0 RI$t period eKpllcltly defined below 
HETRUN : I RlXI aU periods In CALPUFF data fHe(s) 

Starting date: 
(used only if 

METItUN : 0) 

Year (lSYR) 
Month (ISH!) 
Day (ISDY) 
Hour (ISHIt) 

N\.IIiler of hours to prO(;ess (NHRS) 

No default 
No default 
No default 
No def.ult 

No defaul t 

Species to prO(;eu (ASI'£C) No default 
(ASPEC • VISIS for visibility processing) 

Process every hour of data?(NREP) •• Defaul t: 
(I every hour processed, 

Z " every Znd hour processed, 
5 z every 5th hour processed, etc.) 

Concentration and sca ling factors 

Layer/deposition code (lLAYER) Default: I 
'1' for CALPUFF concentrations, 
'·1' for dry deposition fluxes, 
' ·Z ' for wet deposition fluxes. 

Scaling factors of the fom: 
X{new) • X(old) • A + B 

(NOT applied If A • B • 0.0) 

Defaults : 
A • 0.0 
B " 0.0 

Add Hourly BackgrOU'ld Concentrations? 

ISYR 
ISHO 
ISOY 
ISIUt 

IIHRS 

• 90 
I 
6 
o 

8616 

ASPEC " S04 

I IIREP • 1 

I ILAYER " 

A . 0,0 
B . 0.0 

(LBACI() •• Default: F I LBACK . f I 

Receptor Infol'1llllltlon 

Cl"'idded receptOl'"s processed? (LG)·· Defaul t: 
Discrete receptors processed? (LO)·· Default: 
CTSC Complex terrain receptors proc:tlS~ 

(LCn •• Default : 

LG " f 
LO • T 

LCT • 

··Select rBnie of DISCRETE receptors (only used when LO • T): 

Select ALL DISCRETE receptor. by setting NDRECP flag to .,; 
OR 

I 
I 
I 
I 

Select SPECIFIC DISCRETE receptor. by entering a fllg (0,1) for elch 
o • discrete reeeptor not processed 
1 • discrete receptor processed 

usfng repeated vllue notation to select blocks of receptors: 2:3.', 15*0, 12*'I 
Fl.g for aU receptors after the lau one assigned Is set to 0 
(NtlRECP) •• Default: · 1 

I IIOREC:P . • I 

··Select range of GRIOOEO receptors (only used when LG " T): 

Pago: 1 

• 

• 

• 
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)( index of LL corner (l8CIUD) •• Oefault: ., l . fBCRID. -, 

(0' OR 1 <:0 ISCRID <- NX) I 
y index of l L corner (JBCRID) -. Default: - , J8GRIO · -, 

(0' OR 1 (,. JBCRIO <= NY> • X Index of OR eorner (I[CIUD) Default: -1 IE'fRIO • -1 
(-, OR 1 (a IECRIO <; NX) 

y index of UR corner (JEGRIO) - - Default: -, JEGRID • -1 
(- , OR , <- JEGRID <. NY) 

Nott: Entire grid is ~oc;:elSed If lBGRIO-JBGRIOI IEGRIO"JEGRIOa· l 

IEIlDI 

• 

• 

INPUT GROUP: 2 .- Visibility Parameter. (ASPEC ,. VIS IB) 

Maxlmu. ralatlve humidity (X) used In particle growth curve 
(RHIWI:) -- Defwlt: 98 'RHHAX . 0.0 

Modeled speclu to be Il'It l uded in c~t1ng the light extfoc:tion 
Inc:hde SULFATE? (lYS04) Default: T I Lvs04 • T 
Include NITRATE? (lW03) DefMllt: T I lW03 • T 
Include ORGANIC CAR8ON? (LVOC) .- De.fault: T I lVIX • T 
Include COARse PARTICLES? ( l VPHC) Dehult: T I LVPHC • T 
lnelude fiNE PARTICLES? (lVPtlF)" Default: T I lVPMF • T 

And, ""en ranking for TOP'N, TOP'SO, and Exce~roc:e tebles, 
Include BACKGROOND? (lVBK>" Default: T I LYBK • T 

Species neme used for particulates In MODE l .DAT file ,p,el PHe • PHe 
Defeul t: PMC I COARSE (SPECPMC) 

FINE (SPECPMF) Defeul t: PMF I SPErF S PMf 

Extlnc:tlon Effldency (1 /HID per usll . ... 3) 

MOOElED par t lculete spedes: 
PM COARSE (EEPHC) Default: 
PM FINE (EEPI1F) Default: 

0 •• 
1.0 

EEPMC 
EEPMF 

" 0.6 I 
" 1.0 I 

BACKGROUND partlc:ulate species; 
PM COARSE (EEPMCBK) ' - Default: 0.6 EEPMCBK . ' 0.6 I 

Other species: 
AMMON I UM SULFATE (EES04) Default: 3.0 EEs04 .3.0 
AMMON IUM NITRATE (EENOl) Defaul t ; 3.0 E,,'oc~ ·3.0 
ORGANIC CARBON (EEOC) Default: 4 .0 .4.0 
SOil (EESOIL) ·· Default: 1.0 I EESOll • 1.0 I 
ELEMENTAL CARBON (EEEC) _. Default: 10. I EEE'C s 10.0 I 

Background Extinction Computat i on 

Method used fOf' bKkgrOl.nd light extinction 

1 • 

, . 
3 • 

, . 

5 • 

(MVISBIC) -- Defaul t : 2 I MVISBK. 2 I 

S"4lPly .Ingle l lllht extinct i on lind hygroscopic fraction 
• I\lAQM ( 1993) RH adjust1lent applied to hygrot'coplc background 

and .adeled sutfete and nitrate 
C~te extlroc:tfon frOll! spec:flted PM llleasurement. (A) 
- PATH RM adjustMent epplled to observed and .adeled sulfate 

and nit rete 
- RM factor Ie capped .t RKMAX 
CoapJte extinction frOll! spec:lated PM llleasurttnentl (B) 

PATH RM adjustlJlef'lt applied to observed rn::I IIOdeled sulfate 
and nftrate I 
Receptor-hour excluded If RH>RHHAlI ! 
Receptor-<Uoy exduded If fewer t han 6 velld ,receptor-houra 

Read hourly trans.lss ometer beekground extinction .easurenent. 
PATH RH adjustMent .pplled to .odeled sulfate end nltrete 
Hour excl!oded if ... vrement Inv.tld (_ I "lng, Interference, 
or tlrge RN) 
Receptor-hour excluded if RH)RHMAX 

- Receptor-dey Ixc luded If fC\H!r then 6 vll lfd lrKq>tor-houn 
Read hourly nephel ometer background extinction Measurements 
- Rayleigh eKtlnctlon v.IUI! (BEXTRAY) added to lJIe,s urement 

I 
Pege: 2 , 

3110/00 9: 19,," 
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PATH RH adjustment applied to modeled sulfate eod nitrate 
Hour excluded if measur ement invalid (missing , interference, 
Dr larie RH) 
Receptor · hour excluded If RH>RHHAlI 
Receptor·day excluded If fewer then 6 valid receptor-hours 

Additional irp.lts used for MVI5BK .. 1: 

Bockground light extinction ( '~) 
(8EXTSK) .- No default I SEXTSt::: ,. 0 . 0 

Percentage of partic l es aff ected by relative humidity 
(RHFRAC) •• No default I RHFRAC .. 0.0 

Additional inputs used for HVISBK • 2,3: 

Background extinction coefficients are c~ted frOlll IIlOOthty 
CONCENTRAT I~S of ammonium sul fate (8K504), ammonium nitrate (BKN03), 
coarse partiCUl ates (SKPMC), organic carbon (BKOC), soil (SK50IL), and 
elemental carbon (BKEC). Month 1 Is January. 
(lIg/JII**3) 

(8K504) .. No defaul t BKS04 ,. 0.0 , 0.0, 0.0, 0.0, 
0.0, 0.0, 0 .0, 0.0, 
0.0 , 0.0, 0.0 , 0.0 I 

(SKN03) .. No default I BICNOl ,. 0.0, 0.0, 0.0, 0 .0, 
0.0, 0.0, 0. 0, 0.0, 
0.0, 0.0, 0.0, 0.0 ! 

( BKPMC) .. No default BKPMC = 0.0, 0.0, 0.0, 0.0, 
0.0, 0.0 , 0.0, 0.0, 
0. 0, 0 .0, 0 .0, 0.0 I 

(BKOC) .. No default I "DC 0.0, 0.0, 0 .0, 0 . 0, 
0.0, 0.0, 0.0, 0.0, 
0. 0, 0.0, 0.0, 0.0 I 

(BKSOIL) .. No default I BKSOIL= 0.0, 0 .0, 0 .0 , 0.0, 
0.0, 0.0, 0 .0, 0 .0, 
0.0, 0.0, 0.0 , 0.0 I 

(BKEC) . . No defaul t I BKEC . 0.0, 0.0, 0,0 , 0,0 , 
0.0, 0.0 , 0.0, 0.0 , 
0.0, 0.0 , 0.0, 0.0 I 

Additional Inputs used for HVISBK = 2,3,5: 

Extinction due to Rayleigh scattering Is added ( I /Mm) 
(BEXTRAY) .. Oefault: 10 . 0 I SEXTRAl " 0 . 0 

I ENOl 

INPUT GROOP: 1 .. Processing options 

Averaging tI_ and TOP 50 .Tabl e control 

User -specified averaging t ime 
(ItAVG) 

Top 50 tabl e for ' -hr averages 
( l1T50) 

Top SO table for 3-hr aver ages 
( l 3T50) 

Top SO table for 24-hr averages 
( l 24T50) 

Top 50 table for NAVG-hr awerages 
( LNT50) 

Default : 

Defaul t : 

oefaul t : 

Default: 

Oefault: 
Top 50 tabla for l ength of run averages 

( l RT50) .- Default: 

ToP ' n' Table control 

Number of 'Top' values at each receptor 

0 NAVG" 0 

T L 1150 ... 

T LlT50 f 

T l24T50 

LNT50 " f 

LRT50 .. F 

(NTOP) .. Oefault: 4 I NT OP " 2 
(NTOP IIlJSt be (= 4) 

Specific ranks of 'Top' values repor ted (NTOP val ues mJS1: be entered) 
( ITOP(4) ar r ay) _. Oefault: ! !TOP" 1 , 2 I 

1,2,3,4 

Page: 3 

3/10/00 9 : 19AM 
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• 
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Top ,,' table foe '·hr averages 1 , 

(L1TOPM) Default : , 11TOPN • , 
Top ',' table fo, 3-hr e'nrages ! 

(llTOPN) Oefault: , L3TOPN • , 

• Top ' ,' table foe 24·hr averages 
(L24TOPM) Default: , L24TOPN , T 

Top ', ' uble fo, NAVe·hr a'nrage. 
, 
, 

(LNTOPN) Default: lNTOPN • , 
Top ',' table for l ength of rl.Fl averages 

(LRAVG) •• Default: , LRAve • 

Output ~its 

• 

• 

Units for All Output 
foe 

('PRTU) •• Default: I IPRTU. 3 

Concentration 
, " g/ .. ·3 
2 • 1119/ .. · 3 
3 • ug/ .. ·3 
4 1'191 ... ·3 
5 " Odour Unl ts 

foe 
Deposition 
gJ""·Us 

",/"*Us 
ug/"'2/s 
ng/,."Us 

Visibility: extinction expressed i n 1/Mega'meters (lPRlU is I 'gnored) , 

Threshold Exceedanc:e control 
•• Default: · 1.0 

COU\ts will be tabulated fo r each average that 
exceeds a speci fied non·negatlve threshold (output units). 

Threshold for 1-hr averages (THRESHI> 
Threshold for 3·hr averages (THRESHl) 
Threshold for 24 ·hr averages (THRESH24) 
Threshold for NAVe· hr averages (THRESHN) 

THRESH! 
THRESH) 

THRESH24 
THRESHN 

-1.:0 
" -1.0 

·'.;0 
" -1_0 

Selected DIY (Echo) Output Control 
•••••••••••••••••••••••••••••••••• •• OeflUlt: F 

Output '·hr averegu for selected days (LECH1) 
Output 3·hr averege. for selected days (lECK) 
Output 24-hr averages for selected dlIys (LECH24) 
Output MAVG·hr averages for selected days (LECHN) 
CUtput selected InfonMItlon for debugging (LDEBUG) 

Days .elected tOl" output IECHO(366)·· Default: 366·0 
IECHO • 366·0 I 

(366 values IIUIt be entered) 

Plot OUtput Options 

LECHI 
LECHl 
LECH24 
LECHM 
LDEBUG 

· , , , · , , , · , 

Plot fi l es can be created fOl" selected Top-n, Exceedance end Echo 
tables .elected above. Two for.t. for these ffles are IVlflable, 
DATA and GRID. In the DATA for.t, resulta It III receptor. are 
lhted along whh t he receptor location [x, y ,vall.va I2 • ••• '. 
In the GRID fomet. results at only grldded receptors ere written, 
using a compact representation. The grldded values are written in 
rows (x varies), Itartlng with t ha .ast southern row of the [grid. 
The GRID fOMll8t II given the . GR!) extension, end InchJdes headers 
c~tlble with the SURFER(R) plotting softw.re. 

A plotting and e",lysls file Is elso created for the dally ~ak 
visibility Sl.mIIIIIry output, In DATA format only. 

Generate Plot·Flle Output (lPlT)·· Default: F I LPLT i F I 

Write Top-n fllel In GRID fOnMet1 
(lTGRD) •• Default: F I LTGRD • , I 

Write Exceedance fil es In GRID format1 
(LXGRD) Dehult: F LXGRD • , 

Write Echo fHes In GRID fOrlllOt? 
(lEGRD) •• Default: F LEGRD • , , 

I 
Page: ' I 

1 
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IUD I 

CAlPOST Control File I""""t SU'm'IIIry •••• .•••••••••••••••••••• 

Replace run data with dati In Puff file '.Y : 
Run startln; date •• year: 

IIIOnth: 
day: 

Julien dey: 
hour endlng(O·23): 

Run length (hours): 

o 
90 
1 
6 
6 
o 
86" 

Species; S04 

Every hour of data processed - - NREP 

Concentration I scaUng factors 
Layer of processed data: 

(>0 " concentrations, · 1 • dry fhlJ(es, ·2 • wet fluxe,) 
Hut tlpl Icatlve sca l fng factor: O.OOOOE+OO 

Additive scaling factor; O.OOOOE+OO 
Hourly background concentrations used7: F 

Receptor info~tlon 
Grldded receptors processed'?: F 

Discrete receptors processed?: T 
CTSG Complex terrain r eceptor' processed7: f 

Dllcrete Receptors Processed 

(All Discrete Receptor, are Used) 

Visibility Processing i, NOT Selected 

3110/00 9 : 19AM 

• 

Averaging time & TOP 50 table control 
User-specified averaging time (NAVG hour.): 

Top 50 table for '-hr aver ages: : • 
Top 50 table for l-hr averages: 
Top 50 table for 24·hr averages; 

Top 50 table for NAVG-hr averages ; 
Top 50 table for length of run averages: 

Top "n" table control 
Number of "top" val~ ftt each receptor; 
Specific rank' of " top" value, reported: 

Top "n'" ta~le for 1·hr average,: F 
Top "n" table for l-hr averages: F 
Top "n" table for 24·hr averages: T 

Top "n" table for NAV1l·hr averages: F 
Top "n" table for length of ~ averages: F 

Threshold Exceedance control 

F 
T 
F 
F 

, , 

Exceed&nces of I specified value wilt be COUlted for _. 

OUtput options 
Plot If les created: F 

OUtput '-hr averages for selected days: F 
OUtput l-hr average, for aelected days: F 
OUtp.lt 24·hr averages for selected days; F 
OUtp.lt MAVG·hr averlges for selected days: F 
OUtput selected Infonnatlon for detlugglng: f 

Oays selected for output tables 
OOOOOOOOOO 0000000000 0000000000 0000000000 OOOOOOOOOO 
0000000000 0000000000 OOOOOOOOOO 0000000000 0000000000 

Paga: 5 

• oooooooooo 0000000000 0000000000 0000000000 000000000 
0000000000 0000000000 0000000000 0000000000 000000000 
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. IDENTlFlCATlON OF PROCES~O HCOEl FILE . - .- •••••• 

CAlPUFF 5.0 990228 

REFINED SIGNIFICANT IMPACT AKAlYSIS, CAlPUFF, CALPINE OSP REY I 

RECEPTORS AT CKASSAHOWITZKA MWA, PROJECT ONLY 
FOEP CHASSAIKIWITZKA CAlMET D!J4AIN IIITH PRECIPITATION 

chemieal 
S02 
so< 
MOlC 
KIIOl 

"" PM10 

speel es names for eaeh layer In model: , , , , , , 

•••••••••••••• NOTICE ••••••••••••••• 
NORECP array res et to full range: all 1$ 

oooooooooo 
0000000000 

lt9/00 

oooooooooo 
000000 

l / 10/ 00 9 :19AM 

0000000000 0000000000 OOOOOOOOO 

....... .. _--_ ..... .. ... .... .... ................ ..... _._ .... ,_ .... _ ... _ ........ ..................... ... ..... .... ... ...... . 

• 

• 

INPUT filES 

Defaul t Name 

CAlPOST.INP 
ItODEl.OAT 

Unit No. 

, , 

OUTPUT FilES 

Default NIIIIIe Unit No. 

CAlPOST .LST 1 

Flle Name and Path 

ea t pos t .11l) 
ealpuff . eon 

Fila N_ and Path 

ealpost.tn 

............................................................ , ............................................................ . 
CAlPOST Vln lon 5.0 level 990228 ............................................................ t-........................................................... . 

so< 
i 

TOP·50 24·HOUR AVUAGe CONCENTRATION VALUES (1.ISI, .. ·l) , 
YEM DAY ItCUI:(O·23) RECEPTOR TYPE CONCENTRATION , COORDINATES (I,.) 

90 2211 Zl ( " " • l .8588E· 03 342.400 3180.600 
90 "" Zl ( " .) • 3.8561E-03 341.100 3183. 400 
90 "S Zl ( " 

,,, • 3.8097E-pl 339. 000 l183. 4oo 
90 ". Zl ( " 1) • ~:~~~~:~ 343. 700 3178.300 
90 ". Zl ( " ", • 336.500 3183.400 
90 ". Zl ( " .) • 3 . 7194E·P3 343.000 3176.2:00 .. ". Zl ( " 12) • 3 .6484E·p3 334.000 3183 . 400 .. ". Zl ( " " • 3 .6061E· Ol 342.000 l174 . ooo .. 228 Zl ( " ", • 3.548JE· Ol 3l1.500 3183.400 
90 ". Zl ( " " • 3.4733E- 03 340.700 3171.900 
90 228 Zl ( " " • 3.3Z33E· pl 340.300 3169.800 .. 22S Zl ( " 2) • 3 . 1205E·p3 340.loo 3167.700 
90 ". 23 ( " " • 2.9431E·p3 340.l00 3165.700 
90 ", Zl ( " " • ~::;~~:~ 340. 300 3165 . 700 
90 ", Zl ( " 2) • 340 .300 3167.700 .. 351 Zl ( " " • ti~~:g~ 

340.300 3165.700 
90 '" 23 ( " 1) • 343 .700 3178.300 .. ", 23 ( " " 0 340.300 3169.800 .. '" Zl ( " " • 2 .~'03 342.400 3180.600 
90 224 23 ( " .) 0 2.5399E·Ol 343 .000 3176.200 
90 351 23 ( " 2) • 2 .5l48E · Ol 340 .300 3167.700 
90 202 23 ( " ,,, 0 2.5151E'93 331.500 3183. 400 , , 

Page: • 
I 
I 
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90 '" 23 ( '. " • 2.5102E-03 341.100 3183 . 400 
90 (51 23 ( '. 4) • 2. 506.Je· 03 340.700 3171.900 
90 "" 23 ( '. '" • 2.496OE·03 334.000 3183.400 
90 '" 23 ( '. 7) • 2 .489ZE-03 343.700 3178.300 
90 '" 23 ( '. 6) • 2.4a66E-03 343.000 3176.200 • 90 '" 23 ( '. " • 2 .4864E · 03 342.000 3114.000 
90 '" 23 ( '. ( 1) • 2.4110e -03 336.500 3183 .400 
90 351 " ( '. 3) • 2. 4100e-03 340 .300 3169.800 
90 '" 23 ( '. 8) • 2.4665E-03 342 .400 3180.600 
90 '" 23 ( '. 5) • 2.4565E-03 342.000 3174.000 
90 15' 23 ( '. 5) • 2.456OE·03 342.000 3114.000 
90 '" 23 ( '. ( 0) • 2.4536E -03 339.000 318:S-I,oo 
90 '" 23 ( '. (0) • 2.45Zae-03 339.000 3183.400 
90 179 23 ( '. ') • 2.4321E · 03 341.100 3183.400 
90 '" 23 ( '. .) • 2.4291E-03 341.100 3183.400 
90 '" 23 ( '. " • 2.4161E-03 340.100 3171 .900 
90 179 23 ( '. (0) • Z.4048E-03 339. 000 3183.400 
90 351 23 ( '. 4) • 2 .4OZ3E-03 340.100 3111 .900 
90 '" 23 ( '. 4) • 2 .4018E · 03 340.100 3111.900 
90 179 23 ( '. ., • 2.3813E -03 342.400 3180 .600 
90 '" " ( '. 11) • Z.3813e -03 336.500 3183.400 
90 151 " ( '. 6) • Z.3143e-OJ 343.000 3116.200 
90 '" " ( '. 3) • 2 .3669E-03 340.300 3169.800 
90 179 " ( '. 7) • 2 .361Ze-03 343 .100 3118.300 
90 ,., 23 ( '. 1) • 2.3586£·03 340.300 3165.100 
90 '79 23 ( '. 11) • 2.3545e -03 336.500 3183 .400 
90 '" 23 ( '. " • 2.3260e·03 340.300 3167.100 
90 351 23 ( '. " • 2 .3223E-03 342.000 3174 .000 

........................................................................................................................... 
CAlPOST Version 5.0 level 990228 ................ .............. ........................................... ........ ............ ...... .... ................... 

so< 

Z RANKED 24-HOUR AVERAGE CONCENTRATION VALUES AT EACH DI SCReTE RECEPTOR (YEAR,DAY,ENDING HOUR) (ug/m··3) 

RECEPTOR COORDINATES (lui) , RANK 2 RANK • , 340 . 300 3165.700 2.9431E-03 (90 , 228,23) Z.6874E·03 (90,151,23) , 340.300 3167.700 3.1205E-03 (90,228,23) 2 .6351e·03 (90,151,23) 
3 340.300 3169.800 3 . 3233e-03 (90,228 ,23) 2.5702e-03 (90,151,23) , 340_1'00 3171. 900 3.4733e-03 (90,228,23) 2.5063£-03 (90,151,23) 
5 342_000 3174.000 3.6061e-03 (90, 228, 23) 2 .4864e-03 (90, 224,23) , 343 .000 3116.200 3.7194f-03 (90,228,23) 2.5399£-03 (90,224,23) 
7 343 .1'00 3118.300 3.8015E-03 (9O,228,23) 2.5156E-03 (90,224,23) • 342.400 3180.600 3.8588f-03 (90,228,23) 2.5448E-03 (90,224,23) 

• 341.100 3183.400 3.8561E-03 (90,228,23) 2 .5102e·03 (9O,Z24 , 23) 
10 339 .000 3183.400 3.8097E-OJ (90,228, 23 ) 2 .4536£-03 (90,224,23) 
11 336.500 3183 .400 3_7385e -03 (90,228,23) 2.4710£-03 (90,202,23) 

" 334.000 3183.400 3.6484E·03 (90,228, 23) 2.4960£-03 (90,202,23) 
13 331.500 3183. 400 3.5483E-03 (90,228,23) 2.5151£·03 (90,202 , 23) 

................ ............. ..................................... ... .......... ......... . .............................. ... 
CAlPOST Verlfon 5.0 l evel 990228 .................................................. ...... .... ......... ..................................................... 

RECEPTOR 

• , 
COOIUIINATES (m) TYpe 

342 . 400 3180.600 DISCRETE 
340.300 3165 .700 DISCRETE 

SI..MlARy. SeCTION 

so< 

PEAl( (YEAR,OAY,ENO ING HOIJR) FOR RANI( 

3.8588E· 03 (90,228,23 ) 
2.6814E- 03 (90,151,23) 

PlIge : 7 

... , , ... , , 
fOR AVERAGE PERIOO 

24'IIOOR 
24'HWR 

• 



d:\PROJECTS\CAlPINE\ OSPREY\CLASS1\ CAlPUFF\HAlE\poStnol.lst j l/10/00 9:19AM 

....... ****** ••••••••••••••••••• *** ••••••••••••••••••••••••• **** ••• ** •••••• ** ••••• *** ............................ ** •••••• 
CAlPOST Vtrtlon 510 Level 99022:8 

••••••••••••••••••••••••••••••••••••••••••••••• ** •••••••••••• **** •••••••••••••••••••••••••••••••••••••• **** ••• *** ••••••••• 

• 

• 

• 

I 

RI6I Titl e : 
CALPINE OSPRAl REGIONAL !lAZE. ANALYSIS, MOl 2/6/00 
RECEPTORS AT CHASSAIl00I1T4r.A NWA. Z4-11WR. AVERAGING TIME, CAlPOST 
2 .SUIl'U-CYCLE ""TURAl GAS FIRED eTs AT BASE LOAD. 32 DEGREES + COOL ING 1MR 

............... _----------------_._-_ ........ _---- .. _--.---- .-- ~ -- ---. -.----- .--

INPUT GR(u>: 1 •• Gener,l run control parameters 

Option to tl6l aU periods f~ 
I n the _ to fHe(s) (IoIETRUN) 

METRUN • 0 RIrI period eJ(pllcit ty defined below 
HETRUN • 1 RISI e ll periods In CALPUFF dete flle(l) 

Stertlng date: 
( used only If 

HfTRUN .. 0) 

Year 
Month Do, 
H~, 

(I Sn) 
(lSMO) 
(lSOY) 
(ISKR) 

N~r of hours to process (NHRS) 

No default 
No default 
No default 
No defaul t 

No default 

ISYR 
'SIlO 
ISDY 
fS KR 

NHRS 

• 90 
I , 
0 

8616 

Spec i es to pr ocess (ASPEC) No default 
(ASPEC E VISIB f or visibi l ity processing) 

ASPEC ""' 
PrOCHS every hour of deta7( NREP) •• Default: 

(1 .. every hour processed, 
2 .. every 2nd hour processed, 
5 .. every 5th hour pr ocessed, ete .) 

Concentrltlon Ind see ling factors 

Llyer/deposltlon eode (lLAYER) Default: 1 
'1' for CALPUfF eoncentratlons, 
'-1' for dry deposi t ion HUIles, 
'-2 ' fOf' wet deposition fl uxes. 

seIling hetora of the fOrll: 
X(new) .. X( old) .. A • B 

(NOT applied If A .. B .. 0.0) 

Oefaults: 
A " 0.0 
B .. 0.0 

Add Hourly Beek;round Cooeentratlons? 

I NREP • 

fLAYER, '" 

A" 0.0 
B " 0.0 

(LaACK) -- Default : f I LBACIC " f I 

Receptor fnfo rutlon 

Grldded r eceptor. processed? 
Dlseret. r eceptor . processed? 
CTSe CompleJ( t erreln receptor s 

(LG) -- Default : F 
(LD) -- Default: f 

proceued1 
(LCT) - - Oefautt: 

LG .. 'F 
LO ".T 

- -se l ect r enge of DISCRETE r eceptor' (only used when LO .. T): 

Select ALL DISCRETE r eceptora by setting NORED ftlg to - 1; 

" , 

, , , 

Select SPECIFIC OISCRETE receptors by mterlng e Ulg (0,1> f;or each 
o .. di screte rf'Ceptor not processed 
1 .. d iscrete receptor processed 

using r epeeted vl lue notltlon to select blocl:s of r eceptor s : ! 

23*', 15*0, 12*1 ! 
Fllg for I II receptors efter the l ist one ess l gned Is set to D 
(NDRE CP ) -- Oef eul t: - 1 

I NORECP " -1 ,I 

I 
-- Sel ect rlnGe of CRIDDED r eceptors (only used when LG .. T): 

; 

Pege: ~ 

, 
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X index of II corner (IBGRID) 
( - , OR 1 <- IBGRID <_ NX) 

DeflllUlt: -, IBGRID . - , 

y Index of II cOl"ner ( JBGR ID) .- Default: - I I JIIGRID _ -, 
(-, OR 1 <- JBGR ID <. NT) 

, Index of UII corner (lEGRIO) .- Defeult : -1 IEGRID - . , 
(-, OR , <" IEGRID <- NXl 

y Index of UR corner ( JEGR ID) -- Defaul t: -I I JEGIUD .. -, 
(-, OR , <- JEGRID <- NT) 

Note: Ent i re grid Is processed If IBGR ID:JBGRID=IEGRID"JEGR ID"" 

IENDI 

INPUT GROUP: Z -- Visibility Parameters (ASPEe _ VISIB) 

Maxl_ relative hlnldlty (X) used In particle growth curve 
(RKMAX) -- Default : 98 I RHMAX _ 0.0 

Modeled species t o be Included In cOllp..ltlng the li gh t ext incti on 
Include SUlFATE? (LV$04) -- DeflllUlt: T I lV$04 .. T 
Include NITRATE? (LWOl) DeflKllt: T I lWOl .. T 
Include ORGANIC CoU8ON? (lVOC) Default: T I LVOC .. T 
Include COARSE PARTICLES? ( l VPHC) Default: T I l VPHC - T 
Include FINE PARTICLES? (lVPMF) DeflllUlt: T I l VPMF .. T 

And, when ranking fOl" TOP- N, TOP-50, and Exceedanc:e ables, 
Inc lude SACKGROUND? (LVBK) -- Default: T I LVBK - T 

Species n.eme used for particul ates in MODEl.OAT file 
COARSE (SPECPMC) 
FINE (SPECPMF) 

Oefault: PMC I SPECPMe .. PMC 
Oefault: PMF I SPECPMF .. PMF 

Extinct ion Eff ic i ency (1/Mm per ug/~**l) 

MODE LED particulate species: 
PH COARSE (EEPMC ) DeflllUlt: 0.6 EEPMC .. 0.6 
PH FINE (EEPMF) Oef8l.l1t: 1.0 EEPMF .. 1.0 I 

BACKGROUNO particulate species : 
PH COARSE (EEPMC8K) Default: 0 .6 I EEPMCBK .. 0.6 I 

Other species : 
AMMONI~ SUlFATE (EE$04) Default: 1 .0 , "SO< .. 1 .0 
1JfIION1~ NITRATE (EENOl) Default: 1 .0 I EENOl .. 3.0 
ORGANIC CoUBON (EEOC) Default : 4.0 I EEOC .. 4.0 , 
SOIL ( EESOIL)·- DeflllUlt : 1.0 I EESOI L • 1.0 I 
ELEMENTAL CARBON (EEEe) • - DefltlJlt: 10 . I EEEC _ 10.0 I 

8ackgr OU'ld Extinction COIIpJtatlon 

Method used fOl" backgrOU'ld lfght extinct ion 
(MVIS8K) . - DeflllUlt: Ii! I MVISBK " Ii! 

, .. SLWly lingle llgllt extinction and hygr oscopi c frectlon 
• IW"," (1993) RN ad just.ent applied to hygroscopic bac:kSlrOU"ld 

and modeled s ulfate and nitrate 
Z .. COIfPJte extinction f rOlJl speci ated PM lIItasure-r:nU (A) 

- PATM RM ad justment applied to observed and modeled sulfate 
and n i trate 

- RM fact or I . capped a t RMMAX 
1. COq:lUte extinction frOl'll speclated PM measuremenu (8) 

PATH RH adjustment appl led to observed lind mode l ed s ui fat e 
and nitrate 
Receptor-hour exc luded If RH)RHHAX 
Receptor-day excluded If fewer thltl 6 valid r eceptor-hours 

4 .. Read hourly transml.someter background extinction ~asurements 
PATH RH adjustment applied to modeled s ulfate and ni trate 
Hour excluded If measurement Invalid (.I,slnSl . Interference, 
or large RM) 
ReceptOl"-hour excluded If RH) RIIfW( 
Receptor-day excluded If fewer than 6 valid r eceptor'hours 

5 . Read hourly nephelometer backSlrOU'ld extinction measureraents 
- Rayleigh extinction value (BEXTRAT) added to IN!asurement 

PlIge: Ii! 

1/10/00 9:1 9AM 

• 

• 

• 



d:\PROJECTS\CAlPINE\OSPREY\ClASS1\CALPUFf\ HAZE\postn03.t,t I 

• 

• 

• 

I 
PATI! III ecljustlllent opplled to II'IOdeled sulfite and nitrate 
Hour exeluded if ~Isure.ent inval id (.I ssl ng, Interference, 
or t.rie RII) 
RK~tor'hour excluded If RK>RIIIWC 
Ree~tor-day excluded If f~r than 6 valid ree~tor-hours , 

Additional ir1"Jts used for MVISBK . 1: 

Bec:kgrOU'ld light extinction (1 /M111) 
(BEXT81O -. No defaul t I BEXTBK ~ 0 .0 

Percentage of ~rtlctH affeeted by ret.tlft hulldfty . 
(INfRAt) -- No default I IIiFRAt ~ 0,0 

Additional input. used for MYISBK • 2,3 : 

BlIC:kllrOl.M el\tlnctlon coeff icients Ire cOOJIUted frOll! IIIOOthty 
CONCENTRATI ONS of annonlua sulfite (BICS04), annonha nitrate (BKHOJ), 
eoarse part iculates (BKPMC). ora.nlc carbon (lICOC), soli (Bt;SOI L), and 
eletllmt.l carbon (BIeEC). Month 1 II Jaruar-y. 
(\ISI/.··}) 

(81(S04) No defaul t 

(BKN03) •• No default 

(BKPHC) • • No default 

(BKOC) •• No default 

(BKSOIL) •• No default 

(8KEC) .. No default 

BK$04 • 0 .0, 0. 0, 0.0, 0.0, 
0.0, 0. 0, 0.0, 0.0, 
0,0, 0.0, 0.0, 0. 0 I 

I BKMOJ • 0.0, 0.0, 0.0, 0 ,0, 
0.0, 0.0, 0.0, 0. 0, 
0.0, 0.0, 0.0, 0. 0 I 

I BKPKC • 0.0, 0.0, 0. 0, 0. 0, 
0.0, 0.0, 0.0, 0.0, 
0.0, 0.0 , 0.0, 0.0 I 

I BKOC a 0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0, 
0.0, 0. 0, 0.0, 0.0 I 

BKSOll- 0.0, 0.0, 0. 0, 0.0, 
0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0 ! 

! BICEC 0.0, 0.0, 0. 0, 0.0, 
0.0, 0.0, 0.0, 0.0, 
0.0, 0.0 , 0.0, 0.0 I 

Additional IJ1)Uts used for MV1SBK - 2,3,5: 

EKtlnctl on due to Rayleigh scattering Is added (1/MG) 
(BEXTRAY) •• Default: 10.0 I BEXTRAY _ 0.0 I 

IEIIOI 
•..•..••...... . ......•...........•........... . ........... .......•.............. 

INPUT GRCUP: 3 .. processin9 options 

Averaging tille and TOP 50 Tabl e control 

User ·specl f led averaging time 
(NAVG) 

Top 50 table for l·hr averages 
(l1T50) 

Top 50 tabla for 3-hr everaget 
(L3T50) 

Top 50 table for 24'hr averages 
(l24T50) 

Top 50 table for NAVG·hr avera"es 
(LNT50) 

Default : 0 

Default : T 

Default; T 

Default: T 

.. Defaul t: F 
Top 50 tabl e for I~th of r ..... averages 

(LRT50) •• Defaul t: T 

TOP 'n' Table control 

Nurber of 'Top' vatues at eec:h reco:-pt:or 

MAVG 1. 0 

l1T50 1. F 

L3T50 o- F 

L24T50 ;. T , 
LNT50 ~ F 

LRT50 :- F 

(NTOP) .. Default : 4 INTOI' _ I 2 
(NTOP rrust be <: 4) 

Specific ranks of 'Top' value. reported (MTOP values JllUS t bot entered) 
(HOP(4) arr.y} .. Default: I !TOP - i 1 ,2 I 

t,2,3,4 

Page: 3! 
I 
I , 

3/10/00 9 :19AK 
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Top ',' t.ble foe "hr average, 
(lHOPM) Defaul t: F llTOPM • F 

Top ", table foe 3-hr .ver.ges 
(l3TOPM) Default: F l3TOPN f 

Top ',' table for 24-hr avereges 
(lZ4TOPM) DefM,llt: F l24TOPN T 

Top ", t.ble for NAVG-hr average, 
(lMTOPM) Default: F lllTOPM " F 

Top 'n' table for length of run averages 
(lRAVG) •• Def.ult: F lRAVG " F 

D.Jtput unl ts 

units for All OUtp.lt (IPRTU) -- Default: I IPRTU " , 
foe foe 

Concentration Deposition 
1 • g' .... 3 g, .... 2/. 
2 • 1Il9I ..... 3 J/9, ..... 2/, , • 1.19' ..... 3 "'9,"·2/s 
4 • ng' .... ·3 ng/.u2/. 
5 • Odour Units 

VI,ibl llty: e~tlnctlon e~e,sed In 1,Nega'meter, (IPRTU Is ignored) 

Threshold E~ceedance control 
.- Default : " . 0 

Counts will be tabulated for each average that 
exceeds e specified non·negatlve threshold (outp.lt units). 

Threshold for "hr average, (THRESH') 
Threshold for 3·hr averages (THRESH3) 
Threshold for 24-hr IIYfrllg" (THR~SH24) 
Threshold for NAYe-hr average, (THR~SHH) 

THRESH' • -1 .0 
THRESH] ,. -'.0 

TIIRESH24 " - 1 .0 
TKRESHH " -1.0 

Selected Day (Echo) D.Jtput Control 
••••••• -.-- •••• ---- ••••• -.-.- ••. -- -- Default: F 

OUtput ' -hr averages for .elected day, (lECH1) 
Output 3-hr averages for selected days ( l ECH3) 
D.Jtput 24-hr avereges for .elected days (lECH24) 
D.Jtput NAVG·hr averages for .elected days (lECHN) 
OUtput se l ected Infonnatfon for df:b.Jgglng (lDE8OG) 

Days selected for output IEtHO(366)-- Default: 366·0 
IECIIO • 366"0 I 

(366 values ..... t be entered) 

Plot output Options 

lEtHl F 
lEtK] '" F 
lECH24 • F 
lECHN "F 
lDE80G F 

Plot files can be created for ,a lected Top-". Exceed.nce end Echo 
tables sel.eted above. Two f_h for these flies are available. 
DATA and GRID. In the DATA foMftlt , result, at all rec~tor' are 
Iflted along wfth the ~~tor location CX.y.val1.v.12 ••• • ) . 
In the GRID fonnat, result' at only grldded rec~tor' are wrltte1't, 
using II COllpllct representation. The gridded value, 8re written In 
rows (x varies). starting with the ~st southern row of the grid. 
The CRID fonnat Is given the .GAD extension. end Irw::ludes hellders 
co.petlble with the SURFER(R) plotting software. 

A plotting Ind analysis fill II Iiso created for the dally pelk 
vlslbl\ Ity I'--ry outpJt. In DATA fOMMlt only. 

Generate Plot'Flle OUtput (LPlT)·· Default: F I lPLT ,. F I 

IJrite Top- n files In GRID fonnat? 
(LTGRD) -- Default: F I LTGRD " F I 

IJrlte Exceedance files In GRID fOMMlt? 
(WCGRD) Default: F lXGRD • F 

IJrlte Echo fil es In GRID f onnat1 
(lEGRD) _. Default: F lEGRD • F 

Page: 4 
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CALPOST Control File IfllUt SUlmDry ••• •••• •••••••••••• •••. •• j , 
Replace nI"I dati with data In Puff file I;Y: o 

Rtn starttng date -. year: 
.... th: 

day, 
Jut Ian day: 

hour endlng(O-23): 

90 

Run (Mllth (hours): 

, 
• • o .. ,. 

Species: NO' 
Every hour of data proceued •• NREP • 

COf'OCmtration , lcaling hctor. 
layer of processed data: 

(>0 • concentrations, -, • dry flUll:ts. -i! • wet Hwtes}1 
Multiplicative ,catlng faetor: 0.0000£+00 . 

Additive sca ling factor: O.ooOOE+OO 
Hourly backgrotrod concentrations used7: f 

Receptor Infonnatlon 
Grldded recepto,.. proeessed7: F 

Discrete receptor. processed7: T 
elSa Complex terrain receptors processed1: f 

Discrete Receptors PrO<:tssed 

(All Discrete Receptors are Used) 

Visibility Processing Is NOT Selected 

AVeraging time' TOP 50 table control 
User-specified aVeraging time (MAVa hours): 

Top 50 table for "hr averages: 
Top 50 table for J·hr averages : 
Top 50 table for 24· hr averages: 

Top 50 table for NAVG·hr averages: 
Top 50 table for length of run averages: 

Top "n" table control 

o 
f 
f , 
f 
f 

NUlber of " top" values at each receptor: 2 
Specific ranks of "top" values reported: 2 

Top lin" table for 1·hr averages: F 
Top "n" table for J'hr averages: F 
Top "n" table for 24·hr averages: T 

Top "n" table for NAVG·hr averages: F 
Top "n" table for length of MIl averages: F 

Units reqye. ted for output: (ug, .... *J) 

Threshold Exceedanee control 
Exceedance. of a specified value vIII be counted for 

D.ltput opt! ons 
Plot files created: F 

Output '·hr averaget for salected days: f 
Output !·hr average. for celected days: F 
Output 24·hr average. for selected days: F 
Output NAVG·hr averages for selected days: F 
Output selected infor.atlon for debugging: F 

Days selected for output table. 
OOOOOOOOOO OOOOOOOOOO OOOOOOOOOO 
OOOOOOOOOO 0000000000 OOOOOOOOOO 

0000000000 
OOOOOOOOOO =:f,= 

I , 

oooooooooo -- 0000000000 
0000000000 

3110/00 9:19AM 

oooooooooo 
0000000000 

000000000 
000000000 
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oooooooooo OOOOOOOOOO 0000000000 OOOOOOOOOO OOOOOOOOOO OOOOOOOOOO 0000000000 OOOOOOOOOO 0000000000 OOOOOOOOO 
OOOOOOOOOO OOOOOOOOOO 0000000000 OOOOOOOOOO OOOOOOOOOO OOOOOOOOOO 00000o 

IDE NTIFICATION OF PROCESSEO MOIlEL FILE ..•• •••••• 

CALPUFF 5.0 990228 

REFINED SICNIFlCAJtT IMPACT ANALYSIS, CALPUFF, CALPINE OSPRET 
RECEPTORS AT CKASSAIIO'JITZKA N'olA, PROJECT ONl T 
fDEP CHASSAHOW ITZXA CALMET DOMAIN ~ITH PRECIPITATION 

Chelllicel 
SOl 

species names for each layer in ~I : 
\ 

S04 \ ,OX \ 
"Dl \ 
N03 \ 
PMI0 \ 

•• *.* ••• *.* ••• NOTICE •• *.* •• * ••• *.*. 
NDRECP errey reset to full range : ,I I h 

INPUT FILES 

Default Name 

CALPOST .INP 
HOOEL.DAT 

unit No. 

5 
4 

OJTPUT F1 LES 

Oehul t Name unit No. 

CALPOST .UT 7 

Fi Ie N_ end Path 

celpon . inp 
ce l puff . con 

Fi I e NIIIOe and Path 

celpost.l st 

3/9/00 
• 

• 
•••• ***.****** ••••••••••••••••••• *.* •• * •• **** •• ** •• * •••••••••••••• *.** •• * ••• ***.* •• ******.**.* ••••••• • • * •• *.*. * • ••• *****.* 

CALPOST Vers ion 5.0 Level 99OZZ8 
.**** •••••• * •••• **.*.* ••• *.*.* •••• *.*.* ••••••••• *.* ••••••• _ •• - • •••••••••••••••••••••••• **_ •••••••••••• _**.** •• * •• ** ••• _ ••• 

' 03 \ 

TOP-50 Z~-1IClJR AVERACE CONCENTRATION VALUES (ug/1II**3) 

TEAR OAT HOUR{O-Z3) RECEPTOR "P< CONCE NTRATI ON COOIij)INATES Otlll) 

90 \85 23 ( 0, 9) D 9_1405E-03 341.100 3183 .400 
90 \8S 23 ( D, \D> 0 9 .0521E-03 339.000 3183 .400 
90 \85 23 ( D, 8) 0 8.8673E-03 34Z.4OO 31 80 .600 .. \8' 23 ( 0, II) D 8.843aE-03 . 336.500 3183.400 .. 333 23 ( D, Il 0 8.6451E-03 340.300 3165.700 .. \85 23 ( 0, 7) 0 8. 6405E-OJ 343_700 3178 .300 
90 \85 23 ( 0, \2) 0 8.5623E-03 334.000 31 83.400 .. 35\ 23 ( 0, Il 0 8.237OE-03 340.300 3165.700 .. \85 23 ( 0, \3) 0 8.2315E-03 331 .500 3183.400 .. \8' 23 ( D, .) 0 8.2197E-03 343.000 3176. 200 .. 333 23 ( D, " 0 8.1839£-03 340.300 3167.700 .. 35\ 23 ( 0, " 0 8.0133E-OJ 340.300 3167 .700 .. 35\ 23 ( 0, 3) 0 7.790IE- OJ 340.300 3169.800 .. \8' 23 ( 0, 5) 0 7.639se -03 342.000 3174.000 .. 35\ 23 ( 0, 4) 0 7.5656£-03 340 .700 3171.900 .. 333 23 ( 0, 3) 0 7.5355E-03 340.300 3169.800 .. 35\ 23 ( 0, 5) 0 7.3182E-03 342.000 3174.000 • .. 35\ 23 ( 0, .) 0 7.077OE · 03 343 .000 3176.200 .. 333 23 ( D, 4) 0 7.0191£- 03 340.700 3171.900 .. \8' 23 ( 0 , 4) 0 6.9n4E-OJ 340.700 3171.900 .. 45 23 ( 0, Il 0 6.8941e -03 340.300 3165.700 .. 35\ 23 ( 0, 7) 0 6.869se -03 343.700 3178.300 

Pege: • 
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90 351 23 ( D. 8) 0 6 .7079E · 03 342.400 3180.600 
90 351 " ( D. 13) 0 6.7075E· 03 I 331.500 3183 .400 
90 351 " ( D. '" 0 6 . 661bE-03 I 334.000 3183.400 
90 351 " ( D. 11 ) , 6.6085E·03 ; 336. 500 3183 .400 • 90 333 " ( D. 5) 0 6.5888E-03 I 342.000 3174.000 
90 45 " ( D. ,2) 0 6.5809E·03 ' 340 .300 3167.700 
90 20' 23 ( D. 5) 0 6.5722E-03 342 .000 3174 .000 
90 20' 23 ( '. 6) , 6.562bE·03 343.000 3176.200 
90 351 23 ( o. (0) 0 6.5576E-03 339.000 3183.400 
90 351 " ( D. 9) 0 6.5065E-03 341 . 100 3183.400 
90 20' " ( D. 4) 0 6 .4746E· 03 340 .700 3171.900 
9D 20' " ( D. 7) 0 6.4743E-03 343.700 3 178.300 
90 .. " ( D. 13) 0 6.436OE·03 331.500 3183.400 
90 20' 23 ( D. 3) 0 6.4240E-03 340 .300 3169.800 
90 185 23 ( D. 3) , 6 .416OE-03 340.300 3169.80C'-
9D 20' " ( D. Z) 0 6.376ZE-03 340.300 3167. 700 
90 356 " ( D. Z) 0 6 . 2885E-03 340.300 3167.700 
90 20' 23 ( D. 1) 0 6 .2739E-03 ' 340.300 3165.700 
90 356 " ( D. 3) 0 6.259OE-03 1 340.300 3169.800 
90 20' 23 ( o. 8) 0 6. 171 5£-03 342.400 3180.600 
90 .. 23 ( O. '" , 6.0210£-03 1 334 . 000 3183 .400 
90 356 " ( D. 1) 0 6.0052E · 03 : 340.300 3 165.700 
90 45 23 ( D. 3) , 5 .9574£-03 ' 340.300 3169.800 
90 .. 23 ( D • 4) 0 5.9309£-031 340.700 3171.900 
90 185 " ( D. Z) , 5.9097E- 03 340.300 3167 .700 
90 sa " ( D. 3) 0 5.9004E-03 : 340.300 3169 .800 
9 0 333 " ( D. 6) 0 5 .8993E·03 , 343.000 3176.200 
90 356 " ( D. 4) 0 5 .8823E-03: 340.700 3171.900 .:. 

• ......................... ~~ ......................... .. ............... ....... ................ .. ................... .. .. ..... 
CAlPOST Versionl5.0 Leve l 990228 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

ND3 

2 RANKED 24'HOUR A~RAGI: CONCENTRATION VALUES AT EACH DISCRETE RECEPT OR (YEAR,DAY, ENDI NG HOUR) (ug fm**3) 

.ECEPT~ COORDINATES (km) 1 RANK 2 RANK 
340.300 3165 . 700 8 .645 1E·03 (9O ,333,23 ) ~:~~~~:~i ~~:i~~ : ii~ 

• 

, 340.300 3167.700 8. 1839[·03 (90,333,23) 
3 340 .300 3169.800 7.7901E -03 (90,351,23) 7.5355E· 03 (90,333,23) , 340.700 3171. 900 7.5656E -03 (90, 351 , 23) 7.0,191£ ' 03 (90 ,333, 23) 
5 342 .000 3174.000 7.6398C-03 (90,185,23) 7 .3.182E -03 (90,35 1,23) 
6 343.000 3176. 200 8. 2197E-03 (90 ,1 85,23) 7.0770E-03 (9O,351,23) 
7 343.700 3178.300 8 .6405E- 03 (90,185,23) 6.~98E-03 (90,351, 23) 
8 342 .400 3180.600 8.8673E-03 (90 , 185 , 23) 6.7.079E·03 (90,351 , 23) 
9 341.1 00 3183.400 9. 1405E-03 (90, 185 , 23) 6.5065E·03 (90 ,351,23) 

10 339.000 3183. 400 9.0527E-03 (90, 185 , 23) 6 .5.576£- 03 (90,351,23) 
11 336.500 3 183 .400 8.8438E-03 (90, 185 , 23) 6 . ~5E-03 (9O,351 , 23) 
1Z 334.000 3183.400 8.5623E-03 (90 , 185 , 23) 6.6:6,16£- 03 (90,351, 23) 
13 331.500 3183.400 8.2315E-03 (90 ,185 , 23) 6 .7075E-03 (90,351,23) 

•••••••• •••••••••••• ••• ••••••• •••••• ••• •••••••••••••••••••••• ~ ••••••••••••••••••••• ••••••••••• •• ••••••• * ••••• • ••••• ••••••• 
CALPOST Version 5.0 level 990228 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

RECEPTOR 

9 
1 

COORDINATES (kill) TYPE 

341.100 3183 .400 DISCRETE 
340.300 3165.700 OISCRETE 

SlHWtY SECTI ON 

N03 

PEAK (YEAR,DAY , EN~'NG flOUR) FOR RANK , 
9 .1 405E -03 (90, 185,23) 
8.2370E-03 (90,35;,23) 

Pa9~ : 7 

RANK 1 
RANK 2 

FOR AVERAGE PERIOO 

24-HOUR 
24'NCXJR 
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e •••••••••••••••••• _ •••••••••••••• e ••• * •••••••••••••••• * •••••••••••••••••••••••••••••••••••••••••••••••••••••••• _ ••••••••• 
CAlPOST Version 5.0 level 9902Za ......... _ ................. _ ............................ _ .......... _ ................... -.......... _ ......••• _ •••......•..• 

R ..... Titte: 
CALPINE OSPRAY CLASS I SINlflCANT IMPACT ANALYSIS, PMIO Z/6/00 
RECEPTORS AT CHASSAHCKJITZKA INA, 24-HOOR AND ANINAl AVERAGING TlHES, CAlPOST 
2 SIMPLE· CYCLE NATURAL GAS FIRED eTs AT BASE lOAD, 32 DEGREES + COOliNG TOW£R 

INPUT GROUP: 1 _. General run cootrol par_ters 

Option to r ..... all periods fOU'ld 
In the met. flle(s) (METRUN) Default: D I METRUN '" 0 I 

METRUN .. 0 R ..... period explicitly defined below 
METRUN .. 1 R ..... all periods in CALPUFF data fite(s) 

Surting date: 
(used only if 

METRtm ~ 0) 

Year (ISYR) 
Month USMC) 
Day (lSDY) 
Hour ( I SHR) 

Nl.6Ilber of hours to··p rocess (NHRS) 

No dehult 
No dehul t 
No dehult 
No dehult 

No default 

ISYR 
ISMO 
ISDY 
ISHR 

NHRS 

• .. 
1 
6 

• 0 

• 8616 

Species to process (ASPEC) No default 
(ASPEC = VIS IB for visibility processing) 

ASPEC " PM10 

Process every hour of data?(NREP) -- Default: 
(1 ,. every hour processed, 
2 .. every 2nd hoor processed, 
5 .. every 5th hoor processed, etc.) 

Concentration and scaling factors 

Layer/deposition code (IUYER) Default: 1 
'1' for CAlPUFF concentrations, 
'·1' for dry deposition fluxes, 
' -2' for wet deposition fluxes. 

Scal h~ faetors of the form: 
X(new) ~ X(old) • A • B 

(NOT applied if A .. B .. O.O) 

Defaults: 
A .. 0 .0 
B .. 0.0 

Add Hourly Background Concentrations? 

I NREP • 

I !LAYER. 1 

A = 0.0 
9" 0 .0 

(lBACK) -- Default: f I l8ACK" F 1 

Receptor Informatfon 

Grldded receptors processed? (lG) -- Default: F 
Discrete r«eptors processed? (lD) -- Default: F 
CTSG e~lex terrain receptors processed? 

(LCT) •• Default : f 

lG .. F 
lD .. T 

Lel F 

--Select range of DISCRETE receptors (only used when lD .. 0: 

Select All DISCRETE receptors by setting NDRECP flag to -1; 
OR 

I 
I 
I 

Select SPECifIC DISCRETE receptors by entering a flag (D,I) for each 
D s di screte receptor not processed 
1 a discrete r eceptor processed 

using repeated value notation to select blocks of receptors: n·" 15·0, U*l 
flag for all r eceptors after the last one assigned is set to 0 
(NDRECP) .- Default: ·1 

I NDRECP" -1 

··Select range of GRIOOED receptors (only used when lG " I): 

Page: 1 

I 

• 

• 

• 
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• 
, Index of LL eorner (lBGIIID) Default: -. IBGR ID .. -. (-, DR 1 <oo IBGRHt u XX) 

Y index of LL eonner (JBGlltD) Default: -. JBGaID ,. -. (-1 DR 1 <oo JBGItID <_ NT) 
, 

X Index of lilt eorner (lEGRID) Default: -. IECRID . -. 
(-, DR 1 <oo IEGaID <_ NX) 

y Index of UR eorner (JECRID) -- Default : ·1 JECRID • -. 
(-1 DR 1 <oo JEGaID ( oo NY) 

Nott: Entlrt grid Is 
I 

process ed If IBGRI01JBGRIDooIECRID-JECRID. ·' 

IENDI 
••••••••••• •••••• ••• •• ••• _- •••••• •••• _ .. -- ---- -- -- -- _ ••••• -__ A,. _ •• _ ••••••••• _._ 

INPUT GROUP: Z .- Visibility Parameters (ASPEC _ VISiS) 

MllxlllUll r e lative 1u,lIIldhy (X) used in partiele growth eurv.e 
(RKIW() _. Default: 98 I RIlKA)( • 0.0 

Modeled Ipedes to be Included in eOll'flUtine the light extinctton 
Include SULFATE? (LVS04) Default: T t LVSOlo' • T 
Include NITItATE? (LWel) Default: T t LVNOl T 
Inc lude ORGAH IC CARBON? (LYDC) -- Default: T I LVDC .. T 
Include CCWl:SE PMJ,ICLES1 (L~C) •• Default: T I LVPMC _ T 
Include FINE PARTIClES1 (LYPMf)'- Default : T I LYPMF .. T , 

And, when rankine for TOP-II , TOP·50, and Exeeedanee tableS. 
Include BACKGROUND1 (LVlK) -- Default: T I LVB': ] '"' T 

Species "'- used for particulates 
COo\R$E (SPfCPHC) 
f iNE (SPfCPMF) 

In NOOEl.DAT fil e I 

Defaul t: PMe I SPECP,MC 
Default: PMF I SPECPMf 

• PI" . "" • ~~~~~~~~-~~~~~~~:.~~~~-~~-~~~:~~ MODELED partleul a t e species: 

• 

PM COARSE (EEPItC) Default: 
PM fiNE (EEPfln Default: 

0_' 
LO 

EEOC 
EEPMf 

.. 0.6 

.. 1.0 
BACKGROOMO partle\llate species: 

PM COARSE (EEPMCBK)'- Default: 0.6 EEPM~81C " 0.6 I 
Other species : I 

.tJI4ONt'-'4 SlILfATE (EES04) Default: 3.0 'EESO!> . 3.0 
AMMONIUM NITRATE (EENCl) DefElUlt: 3.0 I EEN03 ,. 3 . 0 
ORGANIC CARBON (EEOC) Default: 4.0 " EEEE"'$OI" ,. 4.0 
SOI L (EESOIL)·- Default: 1.0 . '.0 
ELEMENTAL CAABON (EEEC) .- Default: 10. I EEE Cl • 10 .0 I 

Baekground Extinction ~~tatlon 

Method used for btK:kground Ilgbt extinction 

• • 
, . 

, . 

5 • 

(KV ISBK) •• Oefault: Z I KVISBK. 2 I 

Sl.JIPly Ill'IIIte Ught extinction erd hY'llroseopfe ;fraetlon 
• IWAQK (1993) RH adJUStllent applied to hygroseopic b6ekgrOllld 

and ~ted sutfate end nitrate , 
C~t. elItinction fro. speefeted PM .easur-nts (A) 
• PATH ItH adJust.ent awUed to observed end mbdeled sulfate 

aneS n itrate 
• RH faetor II eapped at ItIlW( 
C~t. extinction fro. speelated PM llJeesurtmenU (8) 

PATH RH edJustllJent applied to observed and IIOdeled ,ulfate 
and nitrate 
hceptor'hour exeluded If RH>RIIIIAX 
Rec:eptor·dey exeluded If fewer then 6 valid ~ec:eptor'hours 

Read hourly trllnSllllssometer baekgrOUld extinction _asurtlneflts 
- PATH RH adJustllmt applied to ..deled sulfate and nitrite 

Hour excluded if llJeasurement Invalid (~Isslng, Interference, 
or large RH) . 
Re-c:eptor-hour excluded If RII>RIIIWt , 
Re-c:eptor-dDy excluded If fewer than 6 valid receptor· hours 

Read hourly nephelaneter background extfnetlon l.easurements 
• Reylelgh extlnetlon value (BEXTRAY) added to measurement 

Pa9~: Z 

I 

3/10/00 9:19AM 
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PATH RH ~Justment applied to .odeled sulfate and nitrate 
Hour exell.ded if _asure.ent Invalid (.I"lng, interference, 
or large RII) 
Reeeptor-hour exell.ded If RII>11DlAX 
Reeeptor'day exeluded If fewer than 6 valid reeeptor-hours 

Additiona l l'lJUU used for INISS): .. 1: 

8ac:kground light extinc:tlon (1/*1) 
(BEXTBt) • • No default I BEXTBt _ 0. 0 

Pereentage of partleles afleeted by relative h~ldlty 
(RKFRAC) _. NO defeult I RllfRAC .. 0.0 

Additional Inputs used for MY ISBt .. Z,3 : 

8aekground extlnc:tlon eoefflelents are e~ted from monthly 
CONCENTRATIONS of aamonl~ sulfate (81CS04), IlImIOnhn nitrate (8ICII03), 
eoarse partleulates (BICPMC), organie earbon (8ICOC), soli (8ICSOll), and 
elemental earbon (SXEC). Month 1 Is January. 
(ug/m"*3) 

(BICS04) .- No default 

(8I:N03) _. No default 

(BlPMC) NO ~f",ult 

(Blot) NO c1efaul t 

(8ICSOIl) •• No c1efeult 

(8ICEC) •. No default 

81C504 ; 0 . 0 , 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0 .0 I 

I BlMOl z 0 .0 , 0.0, 0.0 , 0 .0, 
0.0, 0. 0, 0.0, 0.0, 
0. 0, 0. 0, 0.0, 0.0 I 

8ICPHt .. 0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0 I 

I 8KOC = 0.0, 0.0 , 0.0, 0 .0, 
0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0 .0, 0.0 I 

BICSOIl- 0.0, 0.0, 0 .0, 0.0, 
0.0, 0 .0, 0.0, 0.0, 
0 .0, 0.0, 0.0 , 0.0 I 

I BleEt = 0 .0, 0 .0, 0.0 , 0.0, 
0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0 I 

Additional Inputs used for MYISBIC .. Z,3,5: 

E.lttl nc:tlon d.Ie t o Rayleigh seatteril'l9 Is added <1 / .... ) 
(8EXTRAY) -- Default: 10.0 I 8EXTRAY .. 0.0 I 

I ENOl 

INPUT GllOUP: 3 •• Proc:esslng options 

Averaging tl~ and TOP '0 Table eontrol 

User-specified averaging tiNe 
(MAYO) 

Top 50 table for l·hr averages 
(l1l50) 

Top 50 tlble for 3-hr avenges 
(l3T50) 

Top 50 table for 24-hr everages 
(l24T50) 

Top 50 table for NAVG ' hr averages 
(lIlT50) 

Default : 0 

Defaul t: T 

Default: T 

Default: T 

oefault: F 
Top 50 table for length of run averages 

(LR150) .- Default: T 

TOP 'n' Table control 

IIU!ber of 'Top' values at eaeh rec.eptor 

NAYO . 0 

l1T50 . F 

L3T50 • F 

L24T50 • T 

LIIT50 • F 

LRT50 • F 

(NTOP) •• Default: 4 I IITOP" 2 
(NTOP III.ISt be <z 4) 

Specifle ranks of ' Top' values reported (NTOP values III.ISt be entered) 
(1T0P(4) array) •• Default: I !TOP " " 2 I 

l , Z,3,4 

Page: 3 
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Top '0' table for "hr averages 
<L1TOf'N) Default : T L1TOPN .; F 

Top '0' table I" 3·hr averalleS 
(L3TIJ>N) Oefault: L3TOPN ". F • Top '0' taMI I" 21i-hr averages 

(L2IiTOPN) . : DefllUlt: F L2IiTOPN rl T 
Top '0' table for NAVC·hr averages 

(LNTOPN) •• Default: F lHTOPN • f 
Top '0' table for leogth of run aVeralleS 

(lRAVG) -- Default: F lllAVG • T 

OUtput units -------_ .... 
Units for All OUtput ClPRTU) -- Default: I IPRTU '" 3 

I" I" ; 
Concentrat i on Deposition 

T • 111"*3 1I/.,*2/s , . 1rG/ ... ·3 119/ .. · 2/s 
3· 1.19/.**3 ug/",**2/s 
4 • ng/m**3 ng/",·*U s 
5 • Odour Units 

Visi bil ity: extinction expressed In l/Mega·meters (lPR1U is ignored) 

Threshold E~ceedanee control 
- - Dafault, -1.0 

Counts will be tabul ated for each averalle that 
exceeds a specifi ed non-negative threShold ( output mit . ). 

Threshold for ' -hr averages (THRESH1) 
Threshold for 3-hr averages ( THRESH3) 
threshold for 21i-hr aver ages ( THRESH24) 
Threshold for NAVG-hr averages (THRESHN) 

THRESHI .. . , .10 
THR ESH] • - 1 :0 

THRESH24 .. -1.0 
THRESHN • -1.0 

• Seleeted Day (Echo) Output Control 

• 

-._. -- •• -_._ •••• • ••• - •• _. _-- • • _... -- Defeult: F 
OUtput l-hr averages for selected days (LEtH1) 
OUtput 3-hr averages for s elected days (lECHJ) 
Output 24-hr averalle. for .e1eet ed days (lECH24 ) 
OUtput NAVC·hr averages for s e l eeted days (lEtHN) 
OUtput se leeted Informeti on for debYggfng (LOEBUG) 

Days seleet ed for output IECIlO(366)· · Default: 366*0 
IECHO • 366·0 I 

(366 values IlUSt be entered) 

Plot Output Options 

lEtH! 
LECH3 
LECH24 
LECHN 
LOE8UG 

;_ F 
' = F 
i '" F I 
• F I 

I . F I , 

Pl ot files can be created for selected Top-n. Exceedanc:e and Echo 
t.bles sel eeted above. Two fol"Slllu for these files are available , 
DATA and GRID . In the DATA fo,..t. resu l t s at . 11 receptors are 
lined . tong with t he receptor location (x.y.v. t 1.vaIZ •• •• }. 
In the GRID fo~t. results .t only IIrldded r ecept or s are ~rl tten. 
using. cotJpect representation. The grldded values are wr i tten in 
rows (x varies). starting with the ~st southern row of the 9rld. 
The GRID f OMllllt Is liven the .GRe extension. end Inc ludes ~eaders 
co.patible with the SURFER(R) plotting software. . 

, 
A plotting .nd ana lysis fi le fa .I so created for the dal l y [peak 
vis ibility SUlRlllry output. In DATA fonut only. 

Generatl Plot· File OUtput (LPlT) Defaul t: F LPLT 1= F 

Write Top- n fil es In GRID fOrrlllt? 
(LTGRD) •• Default: lTGRO i z F I 

Write Exceedance fi les In GR ID fOnlat1 
(LlCGID) Default: F LlCGRD I ", F 

Write Echo f iles In GRID format1 
(lEGRD) DefllUl t: ,"""1" f 

Page : 4 
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d:\PROJECT$\CALPINE\OSPREl\CLA$S1\CALPUFf\KAlE\POSt~'0.I,t 

IEIfOI 

CALPOST Control File Il'4IUt SUl'lMry ••• ••••••• •••••• •••••••• • 

lIeplace n ... date with date In Puff fUe 1=Y: 
II ..... Itartlng date •• year: 

month: 
<by, 

Julian day: 
hour endlng{O'23): 

o 
90 , 

6 
6 
o 

R ..... length (hours): "" Species: PM10 

Every hour of da t a proceSled •• NREP " 

Concentration & scaling factorl 
Layer of processed Oata: 

(>O '" conc:entratlonl, · 1 " dry fluxes, ·2 '"' wet fluxes) 
Multipli cative scaling factor: O.oooOE+OO 

Additive luling factor: O.OooOE +OO 
~ourly bac~grouod concentrations used1: f 

lIeceptor InforNtion 
Grldded r eceptor. processed?: F 

Discrete r eceptors processed?: T 
CTSG t<nplex tet'rliin receptors processed1: F 

Discrete Receptors Processed 

(All Di screte Receptors are Used) 

Vi s ibility Processing ;s NOT Selected 

Averaging time & TOP 50 table cont rol 
User' s pecified averaging time (NAVG hours): 

Top 50 table for "hr everages: 
Top 50 table for 3 ' hr aver ages: 
Top 50 table for ~4'hr averages: 

Top 50 table for NAVG· hr averages: 
Top 50 table for length of r ..... averages: 

Top lin" table control 

o 
F 
F 
T 
F , 

Nt6I1ber of "top" values at each receptor: 2 
Specific ran~s of "top" value. reported: 2 

Top "n" tabla for 1' l'or averages: F 
Top "n" table for 3·hr averages: F 
Top "n" table for 24-hr averages: T 

Top -n" table for IIAVG·hr averages: F 
Top "n" table for length of MJI'I averages: T 

Threshold Exceedanc:e control 
Exceedanc:es of a .peclfled value wll \ be COU'Ited for •• 

Plot flies created: F 
'-hr average. for s elected days: F 
3-hr sverages for s elected days: f 

24'nr everages for selected days: f 

Output options 

.... ,... 
Output 
OUtput 
","puT Ou.,... NAVe'nr everages for .elected days: F 

selected Infonnetlon f or debugging: F 

Days nleeted for output tables 

3110/00 9:19AM 

• 

• 

• 0000000000 0000000000 OOOOOOOOOO 0000000000 00000Q9000 0000000000 OOOOOOOOOO 0000000000 0000000000 000000000 
0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 000000000 
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0000000000 OOOOOOOOOO 0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 000000000 
0000000000 0000000000 0000000000 0000000000 0000000000 opoOOOOOOO 000000 

eOENTlflCATlON Of PROCESSEO HODEL FILE ••••• • ---. 

CALPOFF S. 0 990228 

~EfINED SIGNifiCANT IMPACT ANALYSI S. CAlPUFf. CALPINE OSPREY 
RECEPTORS AT CKASSAN~11ZKA NYA. PROJECT ONLY 
FOEP CKASSAHO\lITZKA CALMET oacAlN VITII PRECIPITATION 

Chm ieat 
SOl 
S04 
J«))( 

'1<03 
' 03 
PM10 

speei es names f or eaeh (ayer i n model: 
1 
1 
1 
1 
1 
1 

•••••••••••••• IWTlCE • •••••••••••••• 
NORECP array reset to full r ange: all l s 

1'3/ 9/00 

...... _._ ... -----_ .... - : ; .. ----------------_ ........... _ .. -----_."_._---_ .. _-_ ............. _-_ ._. __ ... _ .. _. -._ .. -.... ---.-

• 

• 

INPUT FILES 

Oefoul t Name 

CALPOST .INP 
HODEL-OAT 

unit No. 

5 , 
f i le Name and Path 

eatpost.inp 
ealpuff . eon 

_ •. -.• _._ ••• ---------. _-_ ••• _ .••• • -. -.---. --. _ •••• _._ •• _ .•.••••• +-. __ •.• --_._-- --- -----_. _-- -----_ ._-_ ._----_._-._._. __ .-
OUTPUT fiLES 

Defaut t Name Unit No. Fit e Name and Path 

CALPOST.LST 7 ealpost.l s t 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• , 
CALPOST Version 5.!, l evel 990228 .......................................................................................................................... 

1S616-IIOUR AVERAGE "CONCENTRATION AT EACH RECEPTOR FOR Tile! PERIOO ENDING YEAR: 90 OAY: 364 KOUR(O-Z3 · 

DISCRETE RECEPTORS: PH10 
I 

REcePTOR COClIWINATES (kill) CONCENTRATlat REcePTOR COORDINATES (kilt) CONCEMTRATIat 

1 340.300 3165.700 3_3532£-03 7 343.700 3178.300 2.6881E·03 
2 340 .300 3167.700 3.240TE·03 • 342.400 3180.600 2.5933E-03 
3 340.300 3169.800 3.1Z3OE·03 9 341.100 3183.400 2.4894E-03 , 340.700 3171.900 3.oo19E-03 10 339.000 3183.400 2.4818E-03 
5 342.000 3174.000 2.8818E-03 11 336.500 3183.400 2.4819£·03 
6 343_000 3176.200 2. n43E-0l 12 334.000 3183.400 2.4901£- 03 

; 13 331 . 500 3183.400 2. 5093E -03 

................................................................ ~ ••••.•....••••••........•.•.•.•.•..•..................... 
CALPOST Version 5 JO Level 990228 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ ••••••••••••••••••••••••••• * ••••••••••••••••••••••••••••• 

PM10 
, 

Top· 50 24-HOUR AVERAGE CONCENTRATION VALUES ~ ug/m··3) 

YEAR DAY HOUR(0-23) RECEPTOR TYPE CONCENTRATION ! COORDINATES (~) 

Page: 6 



d: \PROJECTS\CAlP I NE\OSPREY\CLASS 1 \CAlPUF F\HAZE\pos tp!ll O.l s t 3/'0/00 9:19AM 

90 '" 23 ( 0, 2) 0 5 . 1918E-02 340.300 3'67. 700 
90 356 23 ( 0, l) 0 5.1'47'£'02 340.300 3'69. 800 
90 356 2J ( 0, 1) 0 5.02:17'£'02 340.300 3'65 . 700 
90 356 2J ( 0, 4) 0 4 .786'£-02 340 .100 3'7'.900 • 90 45 2J ( 0, ,,1) 0 4,7033£-02 340.300 3'65.700 
90 45 2J ( 0, 2) 0 4 .3966E-OZ 340.300 3'67 .700 
90 356 2J ( 0, " 0 4 . 1384£-OZ 342: .000 3174.000 
90 180 23 ( 0, 1) 0 4.0410£-02 340.300 3'65 .700 
90 " 23 ( 0, l) 0 3 .9435£'02: 340 . ]00 3169. 800 
90 ,.z 2J ( 0, 2) 0 3.m'E-02: 340.300 3167 .700 
90 20Z 23 ( 0, l) 0 3.n02:E·02 340.300 3169.800 
90 ,.z ZJ ( 0, 4) 0 3.7507E-02: 340.700 3171.900 
90 "Z ZJ ( 0, 1) 0 3.7319£-02: 340.300 3165.700 
90 "Z ZJ ( 0, " 0 3.n54E-02: 342:.000 3174 .000 
90 180 ZJ ( 0, 2) 0 3.7136E-02: 340.300 3167.700 
90 "Z ZJ ( 0, " 0 3.6312:E-02: 343.000 3176.ZOO 
90 356 ZJ ( 0, 13) 0 3 .6076E-OZ 331,500 3183.400 
90 117 23 ( 0, 1) 0 3.5483E·02 340.300 3165.700 
90 "Z ZJ ( 0, 7) 0 3.4938E-OZ 343.700 3178,300 
90 ". ZJ ( 0, " 0 3.0m-oz 34Z.000 3174.000 
90 '" 2J ( 0, 4) 0 3.4305£'02: 340.700 3171.900 
90 356 23 ( 0, " 0 3,4Z37E'02 343.000 3176.Z00 
90 ". 2J ( 0, l) 0 3.4197£-02 340.300 3169.800 
90 ". 23 ( 0, " 0 3 .41UE-02 343.000 3176.2:00 
90 191 23 ( 0, " 0 3.3948E·OZ 340.300 3165.700 
90 45 2J ( 0, 4) 0 3 .3874E-OZ 340.700 3171.900 
90 ". 2J ( 0, 7) 0 3 .378ZE-02 343.700 3178.300 
90 180' .' 2J ( 0, l) 0 3 .3760E·02 340.300 3169.800 
90 ". . . Z3 ( 0, 2) 0 3 .3554e-02 340.300 3167.700 
90 '" 23 ( 0, " 0 3.315ZE·OZ 340.300 3165 .700 
90 '" 2J ( 0, " 0 1,],ooe·02 342.400 3'80.600 
90 136 ZJ ( 0, " 0 3.2714E-02 342 .000 3'74 .000 
90 136 ZJ ( 0, " 0 3 .Z706E-02 343 .000 3176.200 
90 Z" 2J ( 0, 8) 0 3.2696£'02 34Z . 4OO 3180. 600 
90 ". Z3 ( 0, 12) 0 3.Z358£-02 334.000 3183,400 
90 18' ZJ ( 0, " 0 3.2297£'02: 341,100 3183 .400 
90 18' ZJ ( 0, " 0 3 .2067£-02 342.400 3'80 .600 • 90 18' ZJ ( 0, 7) 0 3 . 185aE-02 343.700 3178.300 
90 136 23 ( 0, 7) 0 3 . 1857£-02 343.700 3178.300 
90 Z" ZJ , 0, " 0 3. 1749£'02 341. ,00 3'83.400 
90 117 Z3 ( 0, 2) 0 3,16nE-02 340.300 3167.700 
90 136 23 ( 0, 4) 0 3.1537£-02 340.700 3171.900 
90 ". Z3 , 0, 10) 0 3. '267£-02 339.000 3'83 .400 90 18' ZJ , 0, 10) 0 3 . 1Z32E- 02 339 .000 3183.400 
90 Z38 Z3 ( 0, 7) 0 3.'095£-02 343 .700 317l1.300 
90 136 ZJ ( 0, " 0 3 .0862£-02 342.400 3'80.600 
90 '" ZJ , 0, " 0 3 .076OE-02 342.400 3'80 .600 
90 '" Z3 ( 0, 11) 0 3 .OS46E-02 336. 500 3183.400 
90 ZJ8 Z3 ( 0, " 0 3 .0392£-02 343.000 3176.200 
90 "Z 23 ( 0, 10) 0 3 .0391£-02 339.000 3183.400 

. .......... ...... ................................ ...... ...... . ..................... . ............................... ....... 
CAl POST Version 5. 0 level 99022:lI ............................................ ................................................ .............................. 

PM10 

2: RANnO 2:4-1tOUR AVERAGE CONCENTRATION VALUES AT EAtN DISCRET£ Il£CEPTOR (YEAR,DAY,ENDING HOUR) (Ui/,.,. ·3) 
RECEPTOR COORDINATES (bt) 1 RAN' Z RAN' 1 340.300 3165.700 5 .02:17E·02 (9O, 3S6,23) 4.7033E-Ol (90, 45,23) Z 340.300 3167.700 5 . 1918£-02 (9O, 356,Z3) 4.]966E·02: (90, 45,23) 

3 340.300 3169.800 5 . "47E- 02 (90, 356,23) 3 . 9435E·Ol (90, 45,23) , 340.700 3171.900 4.7861£-02 (90,356,23) 3.7507E-02 (9O,2tI2:,23) , 342.000 ]'74 .000 4 . 1384£-02 (90,3S6,23) 3.7254£-02: (9O,2tI2,23) • 343. 000 3176.200 3.61llE -Ol (9O,lOl,23) 3. 4237E -Ol (90,356,23) 
7 343.700 3178.300 3.49]U-02 (90,2tI2:,23) 3. 378lE · OZ (9O,Z2e,Z3) , 342.400 3180.600 3,3100£-02 (9O,llll,23) 3.Z696E-OZ (90,2:02,23) • 34 1.1 00 3183.400 3 .2297£·Ol (90,185,23) 3. 1749£ -02 (9O,22l1,23) 

10 339. 000 3183.400 3 . 1267£-02: (90,Z2l1,Z3) 3_ 123ZE-OZ (90, 185,23) • 11 336.500 3183.400 3 .0546E · OZ (9O,Z28,l3) 3.0387E·02: (90, 136,2:3) 
1Z 334.000 3183.400 3 . l358E-OZ (90,356,l3) 2.999OE -OZ (90,I36,l3) 
13 331.500 3183.400 3 .6076£-02 (90,356,l3) 2. 9574E-02 (90,I36,Z3) 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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• 

• 

• 

RECEPTOR 

2 
1 

COOROINATES (kill) TYPE 

340.300 3167.700 DISCRETE 
340.300 3165.700 DISCRETE 

340.300 3165.700 DISCRETE 

Sl.1IHARY SECTION 

"''' 
(ug/rn**3) 

PEAK (YEAR,DAY,ENOING rouR) 

5.1918E-02 (90,356,23) ; 
4.7033E-02 (90, 45,23) 

3.3532E-03 

Page: ~ 

FOR RANK 

RAlIK 1 
RANK 2 

RANK 

FOR AVERAGE PUIOO 

24-HOOR 
24-HOOR 

8616'HOIJR 

3/10/00 9:19AM 
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**************************.**********************************************************************************.*.***-*.*.*.*.-
CALPOST version 5.0 level 990228 

**********.*************.****.************.***.*******.****** •• *.*************************************.****.********* •• ****** 

R1II Title: 
CALP1WE OSPRAY REGIONAL I\AZE AMAlYSIS, S04 'l!6/00 
RECEPTORS AT CHASSAHCtoIITZKA. INA, 24'HClJR AVERAGING TIME, CALPOST 
2 SIMPLE-CYCLE NATURAL GAS flREO CTs AT BASE LOAD, 32 DEGREES + COOLING TOWER 

INPUT CROUP: 1 •• General 1'111 control paremeters 

Option to 1'111 all periods feud 
in the met. file(s) (HETRUN) Default: 0 I METRUN" 0 

METRUN "0 R1II period explicitly defined below 
METRUN ., R1II all periods in CALPUFF data file(s) 

90 Surting date: 
(used only If 

METRUN • O) 

Year 
Nonth 
D.y 
,~, 

(ISYR) 
(ISHe) 
(ISDn 
(lSHR) 

NO defaul t 
No default 
No default 
No defau\ t 

)SYR 
ISH<> 
ISDY 
ISHR 

• 7 
4 

N~r of hours to proeess (NHRS) NO default 

Species to process (ASPEC) No default 
(ASPEC = VISIB for visibi lity processing) 

Process every hour of data1(NREP) •• Default: 1 
(1 ., every hour processed, 
2 " every 2td hour processed, 
5 • I!very 5th hour processed, etc.) 

Concentration and sca ling hctors 

layer/deposition code (IUYER) 
'1' for CALPUFF concentrations, 
,-" for dry deposition fluxes, 
"2' for wet deposition f\uxes. 

Scaling factors of thl! form: 
X(new) " X(old) • A + 8 

(NOT applied if A" B" 0.0) 

Dehult: , 

Dehul ts: 
A .. 0.0 
B '" 0.0 

~ Hourly Background Concentrations? 

• D 

NIIRS " 24 

I ASPEC = S04 

I NREP C , 

I JLAYER .. 

A" 0.0 
8 " 0.0 

(LaACK) •• Default: F I LBACIC" F I 

Receptor information 

Grldded receptors processed'? (lG) -- Default: F lG" F 
Discrete receptors processed'? (LD)" Default : F lD" T 
ClSG Complex terrain receptors processed? 

(lCT) -- Default: F I LCT " F 

"Select range of DISCRETE receptors (only used when LD " T): 

Select ALL DISCRETE receptors by setting MORECP fl ag to ·1; 

" 

I 
I 
I 
I 

Sel ect SPECI FlC DISCRETE receptors by entering a flag (0,1) for each 
o .. dherete receptor not processed 
1 " discrete receptor processed 

using repeated value notation to select blocks of receptors: 
23-1, 15-0, 12*1 

Flag for al l recept ora after the last one assigned 15 set to 0 
(HORECP) -- Default: -, 

I NORECP" ., 

--Select range of GRIDOEO r eceptor s (only used when LG • T): 

Page: 1 
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I x Index of II corner (lBCRID) Default: ., I IBCRID - .,' 
(-, OR , <- IBCRID <" NX) , 

T Index of II corner (JIGlIO) Default: ., I JICRID -
, 
.~ • (-, OR 1 <_ JIGRtD <- NY) 

X Index of UR corner (lEGRID) Default: ., , IEGRID " -.' 
(., OR , <_ IECRID <a HX) 

T index of UR corner (JEGIUD) -- Default: ., I JEGRTD " ." 
(., OR , <- JEGRID <_ NY) 

Note: Entire grid Is Pf'ocessed ff IBGRID;JBGRID"'IEGlID"'JEGltlO"-1 

IENDI ... _._ ................. -_._ .. _._._ .. -_ .. _ ........ .. .... _ .. _ ..... -_. , .... ...... -
INPUT GROUP: 2 •• Visibility Parameterl (ASPEC = VIStB) 

Maxl~ relative humidity (X) used In particle growth curve 
(RHMAX) •• Default: 98 I RHMAX 

, , _ 0.0 

Modeled species to be 
Inctude SULFATE? 
Include NITRATE? 

lneluded In cOft1lUtlng the light elltlnctlon 
(lVS04) •• Default: T I LVS04 " TI 
(lVN03) Default: T I LVND3 " T· 

Include ORGANIC CAA8ON? 
Include CQAASE PARTICLES? 
Include fiNE PARTICLES? 

(LVOC) De fault: T I LVOC _ T 
(LVPMC) Dehult: T I LVPMC "Ti 
(LVPMf) Default: T I LVPMF • T, 

And, when rwlng for HlP'H, TOP- 50, and Exceedance tables, 
Include BAaCROONO? (LverC)" Default: T r LVBK • 11 

Species ~ used for perticulates 
COARSE (SPEcPMC) 
fUE (SPECPMF) 

In MODEL.DAT flte 
Default: PMC I SPECPMC 
De faul t: PMF I SPfCPMf 

, 
• PMC 

" ,PMF 

~~~~~~.~~~~~~~~.~~~~.~~.~~~:~~ 
....., MODELED pertlculate lpecles: 

PM COARSE (EEPMC) •• Defaul t: 0.6 I EEPMC _ 0.6 
PH fiNE (EEPMF) Default: 1.0 I EEPMf • ~.O 

BAaCROUND particulate species : 
PM COAASE (EEPtlCBK) Oefault: 0 .6 EEPMCBK . 10 . 6 I 

Other species : 
AMMONIUM SULfATE (EES04) Default: 3.0 J EES04 
AMMONIUM NITRATE (EEMOl) Default: 3.0 I EENO] 
ORGAH IC CAABON (EEOC) Default: 4.0 I EEOC 
SOIL (EESOIL)" Default: 1.0 I EESOIL 
ELEKENTAL CARBON (EEEC) •• Default: 10. I EEEC 

- 3.0 
" j.O 
" 4.0 

: ~' O~OII 
BackgrOlrld Extinction CCC'fIVta.tlon 

• 

Method used for backgrOlrld light extinction 
OIVISBIe) •• Default: 2 I MVISBK • ' 2 

, . 
, . 
, . 

, . 

5 • 

SUpply lingle light extinction and hygroscopic fr.etlon 
• l\1AC1f1 (1993) RM adjust.ent applied to hygroscopic- backgrCM.nf 

and ~led sulfate and nitrate 
Coq)Ute extinction fr~ s peclated PM llleasure.enta (A) 
• PATM RM adjustlllent applied to observed and .:deled! sulfate 

and nitrate 
• RM factor I, capPed It RHMAX 
COIIpJte extlnetlon fre. speclated PM llleasure.entl (I) 
• PAlM RM adjustllet'lt applied to observed and IIIOdeledl s ulflte 

and nitrate 
Receptor · hour excluded If RII>RHMAX 

Re~~;~~:~!!rf~~;~~6e;::~t~~~~:~~~t. 
PATM RM adJustllet'lt applied to IIIOdeled sulfite and nitrate 
llour excluded If _Isur..."t Invalid (.ISllng, Interference, 
or large litH) , 
Reeeptor ' hour excluded If RH~RHMAX . 

;e~=~~;~:~=r 1~!::~m;X~I~~:~r::~~s 
• Raylel;h extinction value (lEXTRAY) added to measuh:lllent 

i 
Page: 2 i 
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A:\PSS04 185.LST 

PATK RH adjustment applied to modeled suLfate lind nitrate 
Hour excluded if measurement Invalid (1IIlsslng, Interference, 
or large RH) 
Receptor·hour excluded if RH>RIlMAX 
Receptor'day excluded If fewer than 6 vaLid receptor-hours 

AdditionaL inputs used for MVISBK .. 1: 

BackgrOl.ni tight extinction (1/MnI) 
(SEXTBK) •• No default I BEXTBK" 0.0 I 

Percentage of particles affected by reletlve humidity 
(RIIFRAC) •• No default I RHFRAC .. 0.0 I 

Additional Inputs used for NVISBK " 2,3: 

Background extinction coefficients are computed from IIIOOthty 
CONCENTRATIONS of ~Ium sulfate (BK$04) , ammonium nitrate (BKN03), 
coarse particulates (BKPHC), organic carbon (SKOC), soil (BKSOll), and 
e l emental ca rbon (SKEC). Nonth 1 Is January. 
(ug/III .... 3) 

(BKS04) • • No default 

(BKN03) .• No default 

(BKPMC) No default 
,;. 

(BKOC) No defaul t 

(BKSOi L) •• No default 

(SKEC) .• No default 

I BKS04 " 0.0, 0.0, 0.0, 0.0, 
0 .0 , 0.0 , 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0 I 

I BKN03 .. 0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0 I 

BKPMC " 0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0 .0, 0.0 I 

I BKOC .. 0.0, 0.0, 0.0 , 0.0, 
0.0, 0.0, 0.0 , 0.0, 
0.0, 0.0, 0.0, 0.0 I 

BKSOIL= 0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0, 
0.0, 0 .0, 0. 0 , 0.0 I 

1 BKEC s 0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0, 
0.0, 0.0 , 0.0, 0.0 I 

Additional inputs used for NViSBK " 2,3,5: 

Extinction clJe to Rayleigh scattering Is added C1!Hm) 
(BEXTRAY) •• Default: 10.0 , BEXTRAY " 0.0 I 

IENOI 
..••••••.. • •••••.........••••.......••••..... •••••..............•••••.......... 

INPUT GRCJJP: 3 •• Processing options 

A-nraging time and TOP 50 ·lable control 

User·specifled averaging tllIII 
(MAVG) 

Top 50 table for 1·kr averages 
(L1T50) 

Top 50 table for 3·hr a-nrages 
(LlT50) 

Top 50 table for 24·hr averages 
(L24T50) 

Top 50 t able for NAVG·hr averages 
(LNT50) 

DefauLt: 0 

Default: T 

Default; T 

Default: T 

Default: F 
Top 50 table for length of run a-nrages 

(lRT50) .0 DefaUlt: T 

ToP 'n' Table control 

Nurtler of 'Top' va l ues at each receptor 

KAVG=OI 

L1TSO · F 

l3TSO .. F 

L24T50 .. T 

LNT50 .. F 

lRt50 _ F 

(NlOP) •• Default: 4 I NTOP" 2 
(NlOP rrost be <_ 4) 

Specific ranks of 'lop' values reported CIITOP values III.ISt be entered) 
(!ToP(4) array) •• Default: I ITOP = , ,2 I 

',2,3,4 

Page: 3 

3/10/00 7:00AM 

• 

• 

• 



A:\pSS04185.LST 

Top ", t.bl. I" ' ·hr 

Top ", table I " l·hr 

.... er.lles 
(LITOI'M) DefllUlt: 

ever'lIes 
(LlTOPM) Dehult: 

F 

F 

I 
L1TOPM I. f 

• 

Top 

Top 

'n' t.bt. for 24- hr .... e r .lles 
(L24TOI'H) 

'n' t.ble for MAVG·hr .Yerelles 
D~feott: F 

LlTOPII .' F 

L24TOPM I. T 

(LHTOPH) Dd .... lt:' LHTOPH ' . , 
Top 'n' t.ble for length of run .... er.ges 

(LRAVG) -- Default: F LRAVG • , 

OUtput Unit s 

units for AU Output 
I" 

Concentration 
1 • 11/."3 
Z • mg/"*3 
3 • ug/r*3 
4 • ng/ /II**3 
5 • Odour Uni ts 

(lPRTU) _. DefllUlt: 

I" 
Oeposl tlon 

II/IO**Z/S 
mg/"r*Z/s 
ug!Jft**Z/s 
09!rr."'lIs 

IPRTU . ' 3 

Vhi bllity : ex t inction eXpressed In l/Hegll-meters (IPRTU is ,,,nored) 

Threshold Exceed8nce control 
-. OefllUlt: - 1.0 . .;. 

Count s wi ll be tabulllt~ . for ellch average that 
exc«ds. spec ified non-ne-getlve threshold (output units) . 

Threshold for ' -hr .... eralles (THRESH1) 
Threshold for l -hr a ... eralles (THRESKJ) 
Threshold for 24·hr .... eralles (THRESH24) 
Threshold f or MAVG·hr .verages (tMRESHH) 

tHRESH' " -' . 0 
THRESHl • · 1'. 0 

THRESH24 .. . , 1.0 
THRESHM " -,t.O 

.~~~.~~~-~~~~~~-~~~~ -~~~~~~ _. Dehult: F 
Output ' -hr .... eralles f or sel K ted days (LECH1) 
Output 3-hr . ... eralles for selected days (LECH3) 
Output Z4- hr . ... e r.lles fo r selKted days (LECH24r 
Output NAVG-hr averages f or s elKted days (LECHM) 
Output se l K ted Infonnatlon for Oetlugging (LDEBUG) 

I LEeK 1 .. F 
I LEeKJ ,. F 
I LE CH24 • F 
ILECIIN ' · F 
I LDEBUG .. F 

DlIYs sel K ted f or output IECHO(366)·· Dehult: 366'0 
IECHO • 366*0 I 

(366 YlIIlues lUSt be entered) 

Pl ot Ckltput OptIons 

• 

Plot ffles ClIn be created for selKted Top-n, Exceedaoc:e .rid Echo 
tabl es s.lected .bove. Two foneats for these f i les .re .... ~Ilable , 
DATA erd GRID_ In the DATA fOl'lUt, results .t .ll rKeptorls .r. 
lht ed .1001II with the receptor loc.t ion lx. y .... 1It1.v.12 •••• ]·. 
In the GRID fora.t. results at onl y IIrldded rKeptors .r. written. 
using. COIlpIICt represent.tlon. The grldded .... lues .r. wrl.tten in 
rows (x YlIIries ). st.rtlng with the.cst southern row of the llrid. 
The GRID f_t Is Illven the .GRD extension, and Includes ~eaders 
cOGpItlbl. with the SURFER(R) plotting software. 

A plotting and _'ysls file h .1 110 created for the dally !pe.t. 
... Isl bility IIUllllllry output. In DATA fOlWlt only. 

Generate Plot-File OUtput (LPLT) Default: f LPLt ,- f 

Write Top·n files In GRIO fOlWln 
(lTGRD) - - Defeolt: F LTGRD '· F I 

Write Excel!dance flt es In GRID for~t1 
(LXGaD) Defeol t : F LXGRD I· f 

Write Echo fltes in GRID forman , 
(LEGRD) Dehul t: F lEGaO I. F 

, 
PlIge: , ' 

l/10/00 7;ooAM 
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lENDI 

CAlPOST Control Fil e I l"flUt SUTmar-y • •••• •••••••• __ ••• • ••• _--

rl.rl data with data in Puff f He ls,\,,: 
Run start ing date • • year: 

month: 
day: 

Julian day: 
hour endlng(O'23): 

Run l ength (hours ): 
Spe:c:les: 

Every hour of data processed - - NREP • 

Concent ration' scaling factors 
Layer of processed data: 

o 
90 
1 , 

' 85 
o 

S04 
24 

(>O .. concent r ltioos , - 1 z dry fluxes, -2 = wet fluxes) 
Multiplicative sca ling factor: O. OOooE+OO 

Additive scaling factor: O. OOOOE+OO 
Hourly bactgrou-od cOflCentratlol\S USed?: f 

Receptor Infonnatlon 
Gridded r eceptors processed?: f 

Discrete r eceptors proccs, ed?: T 
CTSG C~leK ter r ain -receptors processed?: F 

Discrete Receptors Processed 

(All Discrete Receptor s are Used) 

Visibility Processing is NOT Selected 

Averaging time' TOP 50 table control 
User- specified averaging t ime ( NAVG hours): 

Top 50 table f or '-hr averages: 
Top 50 table for 3-hr averages: 
Top 50 table for 24-hr averages : 

Top 50 tabl e for KAVe-hr averages: 
Top 50 t able for length of run averages: 

Top ~n" t ab le contr ol 
Nl6Iber of "top" values at each r«eptor: 
Specific ranlts of "top" values reported: 

Top "n" table f or ' -hr avenges: F 
Top "n" table for 3-hr averages : F 
Top IOn" table for 24-hr averages: T 

Top "n- table for NAVG· hr averages: F 
Top "n- table f or length of run averages: F 

Units requested for output: (ug/"-!) 

Threshold bceedance control 

o , , 
T , , 

2 
2 

EKCeedances of a specified value will be CtVIted for --

rutput opt I ons 

Output 
Output 
Output 
Output 
OUtput 

Plot fil es created: F 
'-hr averages for sel«ted days: F 
! · hr averages for selected days : f 

24-hr averages for selected days: F 
NAVC· hr averages fo r salected days: F 
nlected Informat ion fo r debugging: F 

Days se l ected fOf' output tables 

3/10/00 1:00AM 

0000000000 OOOOOOOOOO 0000000000 0000000000 OOOOOOOOOO 0000000000 OOOOOOOOOO OOOOOOOOOO 0000000000 OOOOOOOOOO 
OOOOOOOOOO 0000000000 0000000000 0000000000 OOOOOOOOOO 0000000000 0000000000 OOOOOOOOOO 0000000000 0000000000 
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oooooooooo 
0000000000 

0000000000 
0000000000 

0000000000 
0000000000 

0000000000 000000(;000 
0000000000 0000000000 

eTlFICATIOM OF PROCESSED MOOEL FILE • • • • • ::-_. 

CAl PUFF 5.0 99OZZ8 

RE FINED SIGlUFI CANT IMPACT ANALYS IS, CALPUFf , CALPINE OSPREY 
RECEPTORS AT CIIASSAIIQI ITZKA NWA. PROJECT ONLY 
fDEP CKASSAHOWI TZKA CALMET DnMAI N WITH PRECIPITATI ON 

Chenllc:e l SO, spec I es names 
1 

for each layer In model : 

S04 
NOX 
,,0> 
NOJ 
PMlO 

************** 

1 
1 
1 
1 
1 

NOTI CE ************** .. 
NDRECP erray reset t o fu( I range: al l 1$ 

I NPUT FILES 

Defaul t Name 

CAl POST .I IIP 
MOOEL.OAT 

Unit No . 

5 
4 

W TPUT fiLES 

11 8IIIe Un; t No. 

CAtPOOT .LST 7 

File Name and Pllth 

calpost.irp 
calpuff . con 

Fi le Name and Path 

calpost . lst 

LlOoooO 
Qooooooooo 

3/9/00 

3/ 10/00 7;ooAM 

0000000000 0000000000 0000000000 OOOOOOOOOO 
000000 

** •••••• • **.*** .... *** .... **.** • • **.** •••• ** ••• ** •••• *** . .... ** • • **.: ............... ********** . . .. ******** •• ******fI •••••• ** ••••• _ ... " 
CALPOST Versfon 5.:0 Level 990228 ••••••• * ••••••••••••••••••••••••••••••••••• * •••••••••••• * ••••••••.•••• ••••••••• *. * •••••••• * •••••••••••••••• * •••• ••• ••• • ".*." •• 

'04 

TOP-50 24;J1OO11. AVl: RAGE CONCENTRATION VALUES (ug/II"I* · 3) 

YEAR DAY HOUR(0-Z3 ) RECEPTOR TYPE CONCENTRATI ON COORD I NATES (bR) 

90 185 ZJ ( 0, 9) 0 1.7088E-03 341.1 00 3183_400 
90 185 ZJ ( " 10) • 1.6575E-03 339. 000 3183.400 
90 185 ZJ ( " 8) • 1.6334£-03 342.400 3180.600 
90 185 ZJ ( " 11) • 1. 5840E -03 . 336.500 3183 .400 
90 185 ZJ ( " 7) 0 1.5723E-03 343 .700 3178.300 
90 185 ZJ ( " 1Z) 0 1.5045E-03 334.000 3183 . 400 
90 185 ZJ ( 0, " 0 1.4511E·03 343. 000 3176 .200 
90 185 Z3 ( 0, 13) 0 , .42m-03 331.500 3183 .400 
90 185 ZJ ( " 5) 0 1.3058E-03 342.000 31 74.000 
90 18' ZJ ( " 4) • 1.1579E-O] 340. 700 3171.900 
90 185 ZJ ( " l) • 1.0462E · 03 340 .300 3169.800 
90 185 Zl ( " Z> • 9 . 5086E-04 340 .300 3167.700 
90 185 Zl ( " 1) • 8.62361:-04 340.300 3165.700 

• • 0 ( " 0) O.OOOOE+OO 0.000 0 .000 

• • • ( " 0) O.OOOOE+OO 0.000 0 .000 

• 0 • ( 0, 0) O.OOOOE+OO 0.000 0 .000 
0 0 0 ( " 0) O.OOOOE+OO 0.000 0.000 • 0 0 0 ( " 0) O.OOOOE+OO ' , 000 0.000 
0 0 0 ( " 0) O.ooOOE+OO 0 .000 0.000 
0 0 0 ( " 0) O.OOOOE+OO 0.000 0.000 
0 • 0 ( " 0) O.OOOOE+OO 0.000 0 .000 

• • 0 ( " 0) O.OOOOE+OO· 0 . 000 0.000 

Page: : 6 
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0 0 0 ( 0, 0) 0. 0000E+00 0,000 0,000 
0 0 0 ( 0, 0) 0.0000E+00 0,000 0.000 
0 0 0 ( 0, 0) 0.0000E+00 0.000 0.000 
0 0 0 ( 0, 0) O.oooOE+OO 0.000 0.000 
0 0 0 ( 0, 0) O.OOOOE+OO 0 .000 0.000 
0 0 0 ( 0, 0) •. O.OOOOE+OO 0.000 0.000 
0 0 0 ( 0, 0) O.OOOOE+OO 0.000 0.000 
0 0 0 ( 0, 0) O.ooooE+OO 0 .000 0.000 
0 0 0 ( 0, 0) 0.0000E+00 0.000 0.000 
0 0 0 < 0, 0) O.OOOOE+OO 0.000 0.000 
0 0 0 ( 0, 0) O.OOOOE+OO 0.000 0. 000 
0 0 0 ( 0, 0) O.OoooE+oo 0.000 0.000 
0 0 0 ( 0, 0) 0.0000E+00 0.000 0.000 
0 0 0 ( 0, 0) 0.0000E+00 0.00<> 0,000 
0 0 0 ( 0, 0) 0.0000E+00 0.000 0.000 
0 0 0 ( 0, 0) O.OOOOE+OO 0.000 0.000 
0 0 0 ( 0, 0) O.OoooE+oo 0.000 0.000 
0 0 0 ( 0, 0) o .OOOOE.+OO 0,000 0.000 
0 0 0 ( 0, 0) O.OOOOE+OO 0.000 0.000 
0 0 0 ( 0, 0) O.ooooE+OO 0 .000 0.000 
0 0 0 ( 0, 0) 0.0000E+00 0.000 0.000 
0 0 0 ( 0, 0) O,OooOE+OO 0.000 0.000 
0 0 0 ( 0, 0) O.ooOOE+OO 0.000 0.000 
0 0 0 ( 0, 0) O.ooooE+OO 0.000 0.000 
0 0 0 ( 0, 0) O.ooooE+OO 0.000 0.000 
0 0 0 ( 0, 0) O.ooooE+oo 0.000 0.000 
0 0 0 ( 0, 0) O.OOOOE+OO 0.000 0.000 
0 0 0 ( 0, 0) O.ooooE+oo 0.000 0.000 

............................................................................................................................. 
CALPOST Vers ion 5. 0 Level 99022& 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

$04 

2 RANKED 24-KDUR AveRAGE CONCENTRATION VALUES AT EACK DISCRETE RECEPTOR (YEAR,DAY,END ING HOUR) (ug/mU 3) 

.ECEPTOR COORDINATES (bII) 1 RANK 2 RANK 
1 340.300 3165.700 &.6236E'04 (90, 185,23) O.ooooE+oo ( 0, 0, D) , 340.300 3167.700 9 .5086E-04 (90,185,23) O.ooooE+oo ( 0, 0, 0) , 340.300 3169.800 1.0462£-03 (90,185,23) O.ooooE+OO ( 0 , 0, 0) , 340.700 3171.900 1.157'ge·0l (90,185,23) D.OOOOE+OO ( 0, 0, 0) 
5 342.000 3174.000 1.3058E· 03 (90,185,23) D.ooooE+OO ( 0, 0, 0) 
6 343.000 3176.200 1. 4511E-D3 (90,185,23) D.ooooE+oo ( 0, 0, 0) 
7 343.700 3178.300 1.5723E· D3 (90,185,23) O. OOOOE+oo ( 0, 0, 0) 

• l42.400 3180.600 1.6134E·03 (90,185,23) O.OOODE+OO ( 0, 0, D) 

• 341 . 100 3183.400 1.7OII8C·03 (90,185,23) 0.0000E+00 ( 0, 0, D) 
10 339.000 3183.400 1.6575E-01 (90,185,23) O.OOOOE+oo ( O. 0, 0) 
11 136.500 1183.400 1.5840E·01 (90,185,23) O.ooooE+OO ( 0, 0, 0) 

" 334.000 1183.400 1.5045E·D1 (90,185,23) O.ooOOE+oo ( 0, 0, 0) 
13 111.500 1183.400 1.4229E· 0l (90,185,23) O.ooooE+oo ( 0, 0, 0) 

............................................................................................................................. 
CAlPOST Ver.lon 5.0 level 99Oll8 ............................................................................................................................. 

RECfPTOR 

• o 

COORDINATes (km) TYPE 

341. 100 1183.400 DISCRETE 
0 .000 0.000 DISCRETE 

SlIt4ARY SECTION 

(ug/m··1) 

PEAr: (YEAR,DAY,ENDING HOOR) FOR RANK 

1.7G88E-D1 (90,185,23) 
0.0000£+00 (0, 0, 0) 

Page: 7 
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-**------_ ........ __ ....... _ .............. _._ .. __ ._._.-..... _ ........ _-* ............... __ ..... _ ........ _ .. _--._._ ... -..... _ .. 
CALPOST Version 5.0 I Level 990228 -_._ ... ----_ ..... _--_ ................. _. __ ..... _-_._---_ ...... _-_ ... _-_ .... ---._-**----_._ .. _ ... _ .. _.-... _.-._._._---_ ... -.. . 

• R ..... Title: 
CALPINE OSPRAY REGIONAL KAZE ANALYSIS, S04 2(6/00 
RECEPTORS AT CKASSA~I TZKA NYA, 24'HOUR AVERAGING TIME, CALPOST 
2 SIMPLE·CYClE NATURAL CAS fiRED CTs AT BASE LOAD, 32 DEGREES + COOliNG TOWER 

..... _.----_._ ... _ ... . --.. ------ ... ......... _ ..... _-_.-----.-.-.-. ~ ....... -.. ---
INpUT GROUP: 1 -- GeneraL r ..... control parameters 

Option to run all periods found 
in the ~t . file(s) (HETRUN) Defaul t: 0 I M£TRUN.. 0 

HETRUN ,, 0 R ..... period explicitLy defined beLow 
HETRUN ,,1 Run aLI periods in CALPUFF data fil~(s) 

Starting dat~: 
(used only if 

HETRUM .. D) 

Year 
Month D., 
Hour " 

(ISYR) 
(ISMO) 
(lson 
(lSKR) 

N~r of hours t o proeess (NHRS) 

No default 
No defauLt 
No default 
No default 

No defaul t 

species to procH"s (ASPEC) No defauLt 
(ASPEC " VISIB for visibiLity processing) 

Process every hour of data?(NREP) •• DefauLt: 
(1 .. every hour processed, 
2 " ev~ry 2nd hQUr processed, 
5 " every 5th hQUr processed, etc.) 

~~~~~~~~-~~-~~~~~~.~~~~~~ 
layer/deposition code (ILAYER) 

'1' for CAlPUFF concentrations , 
' - 1' for dry deposition fluxes, 
' ,2' for wet deposition fluxes. 

Scal ing factors of the form: 
X(nev) s X(old) • A • 8 

(NOT applied If A " B = 0.0) 

Oefaul t: 1 

Oefaul ts: 
A .. 0.0 
8 .. 0.0 

Add Hourly 8ackground Concentrations? 

ISYR • 90 

'SlID • .12 

'SD' ~2 ISHR • 

NHRS • " 
ASPEC II S04 

NREP • \ 

IILAYER" : 

A " 0.0 ' 
B" 0.0 , 

(LeACI:::) -- Default: F I LBAD:: = ' F 

Receptor infonnatlon 

arldded receptors processed? 
Discrete receptors processed? 
eTSG compLex terrain receptors 

(La) .- Default: F 
(LD) -. Default: F 

processed? 
(LCT) -- Default: F 

LG .. F , I 
LD .. T I' 
LCT ,. F : I 

"Select range of DISCRETE receptors (only used when LD s T): 

Select ALL DISCRETE receptors by setting NDRECP flag to - 1; 
OR 

, , , 

Select SPECifiC DISCRETE receptors by entering a flag (0,1> for :each 
o .. di screte receptor not processed 
1 .. discrete receptor ","ocessed 

using repeated value notation to select blocks of receptors: 23-', 15-0, 12:*1 
flag for all receptors after the last one assigned ;s set to D 

•

(NDRECP) •• Default: -1 
, NDRECP" - , 

--Select renge of GRIDDED receptors (only used when LG • T): 

Page: ,i 
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X index of LL corner (IBGaID) 
(., OR 1 <- IBGaID <- NX) 

Default: -, I !DGlID _ -, 

T Index of LL corner (JBGlID) 
(·1 OR 1 <- JBGRID <~ NT) 

Defaul t: -, I JBGRID " -1 

x Index of UR cOml!r (JEGSlIO) 
(., OR , <_ IEGRIO <z NX) 

oefault: . , I IEGRID " ., 

T index of UR corner (JEGRID) •• Default: ., 
(,1 OR 1 <" JEGRID <- NT) 

I JEGRID " - 1 

Note: Entire grid is processed if IBGRIO _JBGRID"IEGRIO_JEGRID,," 

IENDI 

INPUT GROUP: 2 .- Visibility Par~tera (ASPEC D VISIB) 

Maxinun relative hUllldity (X) used In particle growth curve 
(RKMAX) . - Default: 98 I RHMAX ,,0 .0 

Modeled species to be ineluded in c~ting the light extlnetion 
lnelude SULFATE? (lVSOlo) Defaul t: T I l VSOlo _ T 
lnelude NITRAtE? (lVN03) .' Default: T I l VN03 T 
lnelude ORCA)lIC CARBON1 (LVOC) • • Default: T I lVOC "T 
lnelude COARSE PARTICLES? (lVPMC) Default: T 'LVPMC T 
Include fiNE PARTlC~ES1 ( lVPMF) _. Default: T I lVPMF " T 

And, when ranking for TOP' H, Top· 50, and Exceedance tables, 
Include BACICGROONO? (LVB)() _. Default: T I IVBIC " T 

Species name used for 
COARSE 
FINE 

particulates 
(SPfCPHC) 
(SPfCPHF) 

In MODEl.DAT f ile 
Oe#aul t: PMC I 
Default: PMF I 

SPfCPHC " PHe 
SPECPMF " PJIIF 

Extlnetlon Efficiency (11Hm per ug/m·-3) 

MODELED particulate speci es: 
PH COARSE (EEI'MC) De#aul t: ••• ffPHC " 0 .6 I 
P. FINE (EEPMF) Default: 1.' fEI'MF ,. 1.() I 

BAClCGROJNO particulate species: 
PM COAASE (EEI'MCBIC) Default: 0.6 I fEPMCB)( " 0.6 I 

Other spee l es : 
AHHONIU4 SlIlfATf (EESOlo) Default: 3.' EE$04 " 3.() 
AItMONIU4 NITRATE (fEMOl) Default: 3.' EE'" - 3.() 
ORGANIC CARBON (EfOC) Default: ••• EEOC 

_ 4.() 

SO" (EESOIL)-- Default: 1.' EESOll • I.. 
ELEMENTAL CARBON (fEEC) Default : 10. fEEC " 10.0 I 

Background Extinction C~~tlon 

Method used for beckgrCU'd l ight extlnetlon 
(MVIS8IC) _. Default: 2 I MVISBIC" 2 

1 " Supply single light extinction III"Id hygroscopic fraction 
- lWACIM (1993) RH adJustlll!l"lt applied to hygroscopic background 

and ~Ied sulfate and nitrate 
2 . COIfPUte extlnetlon frc. spechted PM flleesurtments (A) 

- PATII RII IIIdJustlllent applied to observed end lIIOdeled sulfate 
and nitrate 

• RII factor Is capped a t RHMAX 
3. Carpute extlnetlon fro. spec: lated PM l8tasutenlents (8) 

PATH RII adjust."t eppUed to observed and IIIOdeled sulfate 
and nl tratl! 

- Receptor-hour excluded If RII>RHMAX 
• Receptor-day excluded If fewer than 6 valid receptor-hours 

4. Read hourly transmluometer backgrOlrd extinction measurements 
PAtll RII IIIdJustment applied to modeled sulfate and nitrate 
llour excluded If lII!asurenlent Invalid (",ISling, interference, 
or large RH) 
Receptor-hour excluded If RH:>RHMAX 
Receptor -day excluded If fewer than 6 valid receptor'hours 

5· Read hourly nephelometer background exti nction lIII!asurements 
• Ray l eigh extinction value (BEXfRAT) edded to oneosl,Irement 

Page: 2 
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• 

• 

PATH RH adjustment applied to ~Led sulfate and nitrate 
Hour excluded if llleasuremeot invalid (missing, interference, 
or Large RH) I 
Receptor·hour excluded if RII>RHHAX 
Receptor'day excluded if fewer than 6 valid recep~or'hours 

Additional Inputs used for MVISBK • 1: ~ 
, 

Background li ght extinction (1/Mm) 
(SEXTBI:;) •• No default I BUTBK " 10.0 

Percentage of particLes Iffected by relative humidity 
(RHFRAC) •• No default I RHFRAC . '0.0 

Additional Inputs used for MVISBK .. 2,3: 

Background extinction coefficlents are cOllpJted from monthly_ 
CONCENTRATIONS of ..mIOI"IIUR sulfate (811:$04), HJ\lOI1fID nltrate l(BKN03), 
coarse particulates (BKPMC), organic carbon (BKOC), soil (8KSOIL), and 
elementll clrbon (SKEC). Month 1 Is January. 
(ug!"'·3) 

(BKS04) No defaul t 

(8KN03) •• No defaul t 

(BKPMC) No defaul t 
. ,.: 

(BKOC) No default ' · 

(BKSOll) •• No default 

(BKEC) •• No default 

I BKS04 • 0.0, 0.0, 0 .0, 0.0, 
0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0 I 

BKN03 : 0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0, 
0. 0, 0.0, 0 .0, 0.0 I 

I BKPMC • 0.0, 0.0, 0 .0, 0.0, 
0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0 I 

I BKOC : 0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0 I 

I BKSOllz 0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0 .0, 0 .0, 
0.0, 0.0, 0.0, 0.0 I 

I BKEC : 0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0 I 

Additional inputs used for HVISBK '" 2,3,5: 

Extinction due to Rayleigh scattering Is added (1/10) _ 
(SElCTRAY) •• Default: 10.0 I BElCTRAYi = 0.0 I 

IENOI ..................... ....... .... ....................... .......... , ............. . 

INPUT GROOP: l .. Processing options 

Averaging time and TOP 50 .Iable control ........................................ 
User' specified averaging time 

(NAVG) Default: 0 
Top 50 table for 1·hr averages 

(L 1150) Default: T 
Top 50 teble for 3·hr lverlges 

(L3T50) Default : T 
lop 50 teble for 24·hr averages 

(L24T50) Default: T 
Top 50 table tor MAVG·hr averages 

(UT50) Default: , 
Top 50 table for length ot run averages 

(U150) .. Default: T 

lOP 'n' TIIble control 

N\.Ifber of 'Top' va lues It each receptor 

NAVG ': 0 

L1T50 ~ F 

L3T50 ;- F 

L24T50 ,,; T 

LNT50 ,,; F 

LRT50 .: F 

(HTOP) .. Default: 4 I NTOP " :2 
(NTOP IlU$t be <= 4) • Specific rinks of 'Top' values r~ted (HTOP values JllUSt be lentered) 

(ITOP(4) array) .. Default: I ITOP '" " 2 I 
1,2,3,4 

Page: ~ 
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Top ", table for "hr average. 
(l1TOPN) Default: 

Top ", table for ]·hr IIveraget 
(l]TOPM) Default: 

Top ", table for Z4·hr averltie. 
(LZ4 TOPM) Default: 

Top ", table for MAVG·hr averages 
(LMTOPN) •• Default: 

Top 'n' table for length of run averages 

OUtput units 

units for AI\ OUtput 

'M 
Conc:entration 

1 " g'''*] 
Z .. mg/.--3 
] a ug/II**] 
4 " ng/II**] 
5 " Odour uni ts 

(lRAVG) _. Default: 

(IPRTU) .- Default: 

'0< 
Deposition 
g/"*Z!s 

rQ/II**Z!s 
l:/II/rIluZ!, 
ng/flluZ!S 

f l1TOPM " F 

f L3TOPN " f 

f LZ4TOPM " T 

f UTOPM ,. F 

f LRAVG " F 

I IPRTU" ] 

Visibility: extlnetlon expressed In ' {Mega-meters (iPRTU Is Ignored) 

Threshold Exceedance control 
•• Default: " .0 - .". 

COIM'Its will be tabulated for nch average that 
exceeds a specified non-negative threshold (output ""ltI). 

Threshold for ' -hr averages (THRESH1) 
Threshold f or 3' hr averages (TKRESKl) 
Threshold for Z4-hr averages (TKRESKZ4) 
Threshold for NAVG·hr average. (THRESHM) 

THRESHl • -' .0 
THRESHl . '1.0 

THRESHZ4 • -1.0 
THRESHN • ".0 

Selected Day (Echo) OUtput Control 
._ •• _ •••••••••••••••• • ••••••••• __ • •• Default: F 

OUtput ! - hr averages for selected days (LECH1) 
OUtput l ' hr averagu for selected days (LECHl) 
OUtput Z4·hr averages for sel e<:ted days (LECHZ4) 
OUtput ICAVG-hr averages for selected days (L[CKN) 
OUtput $elected infotaltion for debugging (LOEBUG) 

Days sele<:ted for output IECHO{l66)" Default: 366"0 
JECHO • 366*0 I 

(366 values III.ISt be entered) 

Plot OUtput Options 

LECH! • 
lECHl 
LE CHZ4 • 
LECIIN 
LOEBUG 

f 
f 
f 
f 
f 

Plot files can be created for selected Top-n. Exceedance .nd Echo 
tables selected above. Two fOrMati for these fil es are available. 
DATA and eRID. In the DATA fon.at, results at all receptors are 
listed along with the receptor locatlen tx.y.v.I1.Qt2 •••• }. 
In the GRID fo~t, results at only grldded receptors are written. 
usll'lSl a corrpact representation. The grldded values are written In 
rows (x Varies), starting with the most southern row of the grid. 
The GRID fOrNt Is given the .GRD ext_len, and lneh.des headers 
compatlb'e with the SURFER(R) plotting software. 

A plotting and analysis file I •• 'so cre.ted for the dally pe.k 
visibility s~ry output, in DATA fonftBt only. 

Generate Plot'Fite OUtput (LPLl)' - Default: F I LPll .. F I 

Write Top·n ft les In GRID fONMt? 
(LTGRD) -. De fault: F I lTGRD .. F I 

, 
Write Exc~e fites in GRID format? 

(llCGIlD) Defaul t: F LlCGRD • F 
Write Echo filet In GRID fonnet? 

(LEGRO) Default: F LEeRD • F 

p.ge: 4 
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IEMDI 

CAlPOST Control File Input SUTfIIary -------------------------

• 
Replace rUl data with date In Puff flle .. l",Y; 0 

RU"l sterting due -- yeer: 90 
month: 12 

day: 22 
Julien day: 356 

hour endlng(0-23): 0 
RU"l length (hours); 24 

Species: sot. 

Every hour of data processed -. MREP : 

Concentration & scel109 factors 
layer of processed date: 

(>0 = concentrations, -, ~ dry fl~es, ·2 K wet fluxes) 
Kultiplicatfve scaling factor: O.OOooE+oo 

Additive scaling factor: 0.0000£+00 
Hourly background concentrations used7: f 

Receptor informat 1 on 
Gridded receptors processed7: F 

Discrete receptors processed7: T 
CISG CClq)lex terretn ' receptors processed7: F 

Di screte Receptors Processed 

(Alt Discrete Receptors efe Used) 

Visibility Processing Is NOT Selected 

•

eraVing time & TOP 50 table control 
User-specified averaging time (MAVG hours): 0 

Top 50 table for l-hr averages: F 
Top 50 table for 3-hr averages: F 
Top 50 table for 24-hr averages: T 

Top 50 table for NAVG-hr averages: F 
Top 50 t able for length of rU"l averages: F 

Top "n" table control 
Muaber of "top" values at each receptor: 2 
Specific ranb of "top" vllllues reported: 2 

Top "n" tabLe for l-hr averages: F 
Top "nn table 'for 3-hr averages: F 
Top "0- table for 24-hr averages: T 

Top "n" table for NAVG-hr averages: F 
Top "n" table for length of run averages: F 

units r~ted for output: (ug/ .... 3) 

Threshold Exceedance control 
Exceedances of a specified value will be COU"lted for --

Output options 

• 
""pot 
""pot 
Qu,pot 
Output 
Output 

Plot files created: F 
'-hr averages for selected days: F 
3-hr averages for selected days: F 

24-hr averages for selected days: F 
NAVG-hr averages for selected days: F 
selected information for debugging: F 

Oays selected for output tables 
0000000000 0000000000 0000000000 
0000000000 0000000000 0000000000 

~ooooo 
0000000000 

0000000000 
0000000000 

Page: 
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0000000000 0000000000 0000000000 0000000000 OOOOOOOOOO 0000000000 0000000000 0000000000 0000000000 0000000000 
0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 000000 

.0ENTlFICATION OF PROCESSED MOOEL FILE •••••• ••• -

CAlPUFf 5.0 99022. 

REfiNED SIGNIfiCANT IMPACT AIlALYSIS:, CALPUFF, CALPINE OSPREY 
RECEPTORS AT CKASSAHOWITZKA NWA f PROJECT ONLY 
FOEP CHASSA~ITZKA CALMET DOMAIN WITH PRECIPITAT ION 

Chemical 
SOl 
so< 
NO)( 

HNQl 
,OJ 
PHIO 

speeles nemes for each layer in model: , , , , , , 

•••••••••••••• NOTICE 
MORECP array reset to futl range: . 11 1s 

3/9/00 

.............. -... .... -- ........................ _ ...... --_ ........ ................ -. --... --. -- -- ..... ----.. -- --- ............ -
INPUT FILES 

Default Name 

CALPOST.INP 
MIXlEl.DAT 

unit No. 

5 
4 

OJTPUT FILES 

Default Name Unit No. 

CALPOST.LST 7 

fi Ie Name and Path 

ca lpost . lnp 
ulpuff .coo 

File Name and Path 

calpost.lst 

............................................................................................................................. 
CALPOST Version 5.0 Level 990228 ............................................................................................................................. 

S04 

Top· 50 24.-JIOJR AVERAGE. CONCENTRATION VALUES (ug/"-*3) 

YEA. OAY 1IClIR(0-23) RECEPTOR TYPE CONCENTRATION COORDINATES (0) 

90 356 .., ( 0, .) 0 7.5495E·04 341.100 3183 .400 
90 356 .., ( 0, '3) 0 7.5305E- 04 n1.500 3183 .400 
90 356 .., ( 0, 10) 0 7 .5111e·04 339.000 3183.400 
90 356 .., ( 0, 12) 0 7.4852E-04 334 .000 3183.400 
90 356 .., ( 0, .) 0 7.4834E-04 342.400 3180 .600 
90 356 .., ( 0, ", 0 7.4807E·04 336.500 3183.400 
90 356 .., ( 0, 7) 0 7.4615E·04 343.700 3178.300 
90 356 .., ( 0, 6) 0 7.4261E·04 343.000 3176.200 
90 356 .., ( 0, " 0 7.37'07E·04 342 .000 3174.000 
90 356 .., ( 0, 4) 0 7. 1546E' 04 340.700 3171.900 
90 356 .., ( 0, 3) 0 6.7943E·04 340.300 3169.800 
90 356 .., ( 0, " 0 6.287OE·04 340 .300 3167.700 
90 356 .., ( 0, 1) 0 5 .63541;-04 340.300 3165,700 
0 0 0 ( 0, 0) O.OOOOE.OO 0.000 0.000 
0 0 0 ( 0, 0) O.OOOOE+OO 0.000 0.000 
0 0 0 ( 0, 0) O.ooooE+OO 0.000 0.000 
0 0 0 ( 0, 0) O.OOODEtOO 0.000 0. 000 
0 0 0 ( 0, 0) O.ooooe+oo 0.000 0. 000 
0 0 0 ( 0, 0) O.OOOOE+OO 0.000 0.000 
0 0 0 ( 0, 0) O.OOOOE+OO 0.000 0.000 
0 0 0 ( 0, 0) O.OOOOEtOO 0.000 0. 000 
0 0 0 ( 0, 0) O.OOOOEtOO· 0.000 0. 000 

Page: 6 

• 

• 

• 



A:\pss04356. ln 3/10/00 7:00AM 

0 0 0 ( 0, 0) O.OOOOE+oo 0.000 0.000 
0 0 0 ( 0 , 0) O.OOOOE+OO 0 . 000 0 . 000 
0 0 0 ( 0, 0) O.ooooE+OO 0.000 0.000 
0 0 0 ( 0, 0) O.OOOOE+oo 0.000 0.000 

• 0 0 0 ( 0, 0) O.OOOOE+OO 0.000 0 .000 
0 0 0 ( 0, 0) O. OOOOE+OO 0.000 0.000 
0 0 0 ( 0, 0) . O.OOOOE+OO 0.000 0.000 
0 0 0 ( 0, 0) O.OOOOE+OO 0.000 0.000 
0 0 0 ( 0, 0) O.OOOOE+OO 0.000 0 . 000 
0 0 0 ( 0, 0) O.OOOOE+oo 0.000 0.000 
0 0 0 ( 0, 0) O.OOOOE+OO 0 .000 0.000 
0 0 0 ( 0, 0) O.OOOOE+OO 0.000 0. 000 
0 0 0 ( 0, 0) O.OOOOE.OO 0.000 0.000 
0 0 0 ( 0, 0) O. OOOOE+OO 0. 000 0 .000 
0 0 0 ( 0, 0) O. OOOOE+OO 0 .000 0.000 
0 0 0 ( 0 , 0) O.OOOOE+OO 0. 000 0.000 
0 0 0 ( 0 , 0) O.ooooE+oo 0.000 0.000 
0 0 0 ( 0, 0) O. OOOOE+OO 0.000 0 .000 
0 0 0 ( 0, 0) O.OOOOE+OO 0.000 0 .000 
0 0 0 ( 0, 0) O.OOOOE+OO 0.000 0.000 
0 0 0 ( 0, 0) O.ooooE+OO 0.000 0 .000 
0 0 0 ( 0, 0) O.OOOOE+OO 0.000 0.000 
0 0 0 ( 0, 0) O.OOOOE+OO 0.000 0.000 
0 0 0 ( 0, 0) O.OOOOE+OO 0.000 0 .000 
0 0 0 ( 0, 0) O.oooOE+OO 0 .000 0 .000 
0 0 0 ( 0 , 0) O.OOOOE+OO 0.000 0.000 
0 0 0 ( 0, 0) O.ooooE+OO 0.000 0.000 
0 0 0 ( 0, 0) O.ooooE+OO 0. 000 0.000 

••••••••••••••••••••••••• * ••••••••••••••••••••••••••••••••••••• * • ••• •••••••• • • • ••• •••••••••••••••••••••••••••••••••••• • ** •••• 
CALPOST Version 5.01 Level 990228 

...................................................... ············t········································· ................. 

S04 

2 RAHI::ED 24 ' IIWR AVERAGE CONCENTRATION VALUES AT EACH DIS~ETE RECEPTOR ('tEAR,DAY,EMDING ""'R) Cug/III**3) 

e EPTr 
COORDINATES (kill) 1 RAN' ~ RANI:: 
340.300 3165 .700 5.6354E-04 (90,356,23) O.OOOOE:"oo C 0, 0, O} 
340.300 3167.700 6.2870E-04 (90,356,23) O.OOOO~.OO ( 0, 0, 0) , 340. 300 3169.800 6.7943E-04 (90,356,23) O.OOOOE:+OO ( 0, 0, 0) 

4 340.700 3171.900 7 . 1546E·Q4 (90,356, 23) O.OOOoe;+OO ( 0, 0, 0) , 34Z.000 3174.000 7,3707E-Q4 (90,356,23) O.OO()()f~OO ( 0, 0, 0) 
6 343.000 3176.200 7.4261E-04 (90 ,356.23) O.OOOOE+OO ( 0, 0, 0) 
7 343.700 3178.300 7.4615E- 04 (90,356,23) O. OOOOE,+OO ( 0, 0, 0) 

• 342.400 3180 .600 7.4834E-04 (90,356, 23) O.ooooE,+OO ( 0, 0, O) 
9 34 1.100 3183.400 7.5495E·04 (90,356,23) O.ooooE,+OO ( 0, 0, 0) 

10 339 .000 31 83.400 7.511 1E -04 (90,356, 23) O.ooooE+OO ( 0, 0, 0) 
11 336.500 3183.400 7, 4807E-04 (90, 356,23 ) O.OOOO(~ ( 0, 0, 0) 

" 334 .000 3183.400 7.4852E-04 (90,356, 23) O.ooooE.+OO ( 0, 0, 0) 
13 33' .500 3 '83 .~00 7 .5305[- 04 (90,356, 23) O. OOOOE+OO ( 0, 0, 0) , 

.. ................. ....... .... ......... ..... ......................... .... ...... ..... ............... ........................... 
CAl POSl Version 5 .0 Level 990228 .... ............................... ..............................•... ............................... . ..................•..... 

REctPTOR 

• 
9 
o 

COORDINATES (~) TYPE 

341.100 3183 .400 DISCRETE 
0.000 0.000 DISCRETE 

SlMIARY ~CT I ON 

PEAt <YEAl,DA't,ENOUIGj llOUR) 

7. 5495E-04 (90,356,23) 
O.ooooe+oo (0, 0, O~ 

Page: r 

fOR RANt:: 

RANI:: 1 
RAN' , 

fOR AVERAGE PERICO 

24-11WR 
24-HWR 



A:\psnolZZ8.lst 3110/00 6:59AM 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CALPOST Version 5.0 Level 99OZZ8 ................................ .............................................................. ............................... 

RWl TiUe: 
CALPINE OSPRAY REGIONAL HAZE ANALYSIS, N03 Z/6/00 
RE CEPTORS AT CKASSAHOUITZKA NWA , Z4'HOUR AVERAGING TIKE, CALPOST 
2 SIMPLE-CYCLE NATURAL GAS FIRED CTs AT 8ASE LOAD, 32 DEGREES + COOLING TOWER 

I NPUT GROUP: 1 General r Ln contro l par_tel's 

Option to r un all periods fomd 
in the met . flle(s) (KETRUN) Default: 0 I KETRUN 

HETRUN ,,0 Run period explic itly defined below 
METitlJN ,,1 Run all periods in CALPUFf data flle(s) 

Starti ng date: 
(used only if 
KETRON .. 0) 

Year 
Konth 0., 
HM 

(l SYR) 
(lstIO) 
(ISDn 
(lSHR) 

Number of hours to precess (NHRS) 

No defaul t 
No default 
No defaut t 
No defaul t 

No defaul t 

ISYR 
' SMa 
'SDY 
ISHR 

NHRS 

o 

• 90 

• 16 
0 

• " 
Species to process (ASPEC) No defaul t 
(ASPEC " VISIB for visibi l ity processing) 

ASPEC = N03 

Process every hour of data?(NREP) •• Default: 
(1 " every hour processed, 
2 " every 2nd hour processed, 
5 " every 5th hour processed, etc.) 

Cooceotratlon and scalfrog factors 

Layer/deposition code (ILAYER) 
'1' for CALPUFF coocentr lltlOl'lS , 
' ,1' for dry depoSition fl uxes, 
"Z' f or wet deposition fluxes. 

SCllirog factors of the form: 
X(new) .. X(old) • A + 8 

( NOT a pplied if A " B .. 0.0) 

Defaul t: 1 

Defaults : 
A" 0.0 
8 " 0.0 

Add Hourly Bac kground Coocentratlons? 

I NR EP • 

I ILAYER " 

A" 0 .0 
8 '" 0.0 

( LBACIC) •• Defaul t: F I lBACIC.. F I 

Receptor Info~tl on 

Grldded r eceptor. processed? (LG)" Def ault: F 
Discrete r eceptors processed? (LO)" Default: F 
CTSG Compl ex terrain receptor. processed? 

( LCT) •• Default: F 

lG .. F 
LO .. T 

lCT ,. F 

"Select range of DISCRETE receptors ( only used when LO • T): 

Sel ect All DI SCRETE receptor. by setti ng NORECP flag to '1; 
OR 

, , , 

Select SPECI FIC DISCRETE recepto rs by entering a flag (0,1) for each 
o .. d i screte r eceptor not processed 
1 • d iscrete r eceptor processed 

usi ng r epeated value notation to se l ect b locks of rt'(;eptors: 
23·1, 15·0, 12*, 

Fl ag for all recept or . after the l ast one assigned ;s set to 0 
(NDRECP) .. Default: ., 

, NORECP " ·1 

'-Sel t'(;t range of GR IOO ED receptors (only used wnen LG " 1): 

P&ge: 1 

, 

• 

• 

• 
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e 
X fr-dex of II corner (I BGlt ID) -- Def ault : - , 

( - , OR 1 c _ IBGAID c- NX) 

y Index of II corner (JBGR ID) Default: -1 
(- , 011 , c. JBGRID <- MY) 

, Index of UR corner ( IEGRID) Default: -1 
( . , 011 , c_ IEGR ID c_ MX) 

T Ir-dex of UR comer (JEGR ID ) -- Default: -1 
(-, 011 1 c. JEGRID <_ Ny) 

I IBGlt ID ,. ':1 
I , 

I JBGRID - . , 

, 
I IEGRID ,. -1 

I JEGRID _ ; 1 

Note: Entire grid is proc:essed if IBGRID-JBGRID-I EGRID_JEGRID __ ' 

IENDI 

INPUT GROUP: Z •• Vi s ibility Parameters (ASPEC = VISIB) 

Maximum r e l ative humidity (X) used In particle growth curve 
(RHMAX) .- Defaul t: 98 I RHHAX • 0 .0 

Modeled s peci es to be Inc l uded In coq:KJting the light ex t inction 
Include SULFATE? (lVS04) Defaul t: T I LVS04 .. T 
Include NIT RATE? (lVN03) Default: T I LVN03 .. T 
Include ORGANIC CARBON? (lVOC) Default: T I l VOC - T 
Inch.de (:(WISE PAR TI CLES? (lVPMC) Defaul t: T I lVPMC .. T 
Include FINE PARTICLES? ( l VPMF) Default: T I LVPMF .. TI 

And, when rankin; for TCJI'H, TOP-50, and Exceedanc:e tables, 
Include BACKGROUND? (LVBK) -- Defaul t: T I LVBI( ,. T 

Sp«les ,-- used for poIIrticutates 
COARSE (SPECPMC ) 
FINE (SPECPMF) 

in MODE l .OAT file 
Default: PMC I SPECPMC _ ~C 
Default : PMf I SPECPMF ,. PMF , 

Extinction Efflch:ocy ( 1/ .... per ug/III"3) e--- -------------. ---. --- -- ------------
MODELED particulate sp«les: 

PM COARSE (EEPMC) -- Defaul t: ••• EEPMC ,. 0 .6 
PM FINE (EEPMF) Default: I.' EE PMF _ ' .0 

BACI(GROUNO poII r tlculate species: 
PM COARSE (EE,,"CBI() Default: ••• EEPMCBK - 0.6 I 

Other species : 
AMMON IUM SULFATE (EES04) Default: 3.0 I EES04 ·3.0 
A)tI()HIUM NITRATE (EEN03) De fault: 3.0 I EEN03 • 3.0 
ORGAN IC CARBON (E EOC) Default: 4.0 I EEOC - 4 .0 I 
SOIL (EESO l l)-- Defaul t: 1.0 I EESOll • 1.0 I 
ELEMENTAL CARBON (EEEC) Defau lt: 10. I EEEC 10.0 I 

Bac:kground Ext I nct I 00 COII1lYtit I OIl _.- ---- -- -- -._--- ---- --- -- --.'_.--

e 

Method U$ed for boc:kground tight extfnctloo 
(MVISBI() •• Default : Z I MVISBI(. Z 

, . ~Iy single li ght extinction IIOd hygroscopi c (rectloo 
- I""QM (1993) RH .-:tjusUleot applied to hygroscopic· beckgrOU'"ld 

and .odeled sulfate and nitrate 
Z,. COIIIpUte ext inction frOM speclated PM mea$ur ellleflts (A) 

• PATH RH adjustllll!nt applied to observed and IIOdeled lsulfate 
and oltrate 

• RII factor is capped a t RKMAX 
1. CClllp.lte extlnctloo frOM speclated PM raeasureMl!Ou (8) 

PAl M RH adjustJlent applied to observed and IIIOdeled;sulfate 
and nitrate 
Receptor-hour excluded If RH>RKHAX 

- Receptor-day excluded If fewe r than 6 ... alld receptor-hours 
4,. Read hour ly tranSll\ssOllll!ter background ext inc t ion ~~$ur l!lll!nts 

PATH RH adjustment appli ed to modeled sulfate and nitrate 
Hour excluded If raeasuroment invalid (.Isslng, Interference, 
or l a r ge RH) 
Receptor-hour exc luded i f RH>RKHAX 
Receptor -day excluded If fewer than 6 valid receptor-hour s 

S ,. Read hourly nephelometer background e~tlnctloo measurement. 
- Rayleigh extlnc tloo va lue (BEX1RAT) added to raeasurement 

Page: Z i 
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PATH RII I!Idjustllltrlt applied to modeled sulfate aM nitrate 
Mour excluded i f ~a$urement Invalid (ml •• lng, interference , 
or l arge RM) 
Receptor'hour excluded If RII>RHMAX 
Receptor'day excluded If fewer than 6 valid rece-ptor-hours 

Addltlonel lroput. used for ICY ISBK .. 1: ~ 

BacltgrOUld light extinc:tion <1/MaI) 
(BUlBK) _. No default I BEXTBK = 0.0 

Percentage of particles affected by relative htJ'llidity 
(RHFRAC) •• No default I RIIFRAC ~ 0.0 

Additional lroputs used for MVISBK .. 2,3: 

Baekgrc .... w;f'extlnctton coefficients are co.p.rted from IIIQrlthly 
COIIC£HTRATIONS of amnonha s ulfate (BK504), errm:;:.nll.lll nitrate (BKN03), 
coar se particulates (BKPKC), Of"lIanlc carbon (BKOC), so li (BKSOll), and 
elemental carbon (BKEC). Konth 1 II January_ 
(ug/ ... ·3) 

(81C504) No default 

(BICN03) -- No defaul t 

(BICPMt) No defaul t 

(BKOC) No defaul t "'-

(8KSOll) •• No default 

(8KEC) .. No defaul t 

I BKS04 .. 0 .0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0 I 

I IIKN03 0.0, 0.0, 0.0, 0.0, 
0 .0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0 I 

IIKPMC .. 0.0, 0.0, 0.0, 0.0, 
0.0, 0 .0, 0.0, 0 .0, 
0.0, 0.0, 0.0, 0 .0 I 

I BKOC • 0.0 , 0.0, 0.0, 0.0, 
0.0, 0 .0, 0 .0, 0.0, 
0.0, 0.0, 0.0, 0.0 I 

8KSOIl. 0.0, 0.0, 0.0, 0.0, 
0 . 0, 0. 0, 0.0, 0 .0, 
0.0, 0. 0 , 0.0, 0.0 I 

I BKEC 0.0, 0.0, 0.0, 0.0, 
0 .0, 0.0, 0.0, 0 .0, 
0 . 0, 0.0, 0.0, 0.0 I 

Addi t ional lroput l used for MVI SB IC • 2,l,5: 

Extlnc:tlon cb!. to RIIylelllh scattering Is added (1/MIn) 
(BEKTRAT) .. Default: 10 .0 I BEXTRAY "0.0 

IENDI 

INPUT GRCIJP: 3 _. Processing options 

Averaging t l.e and TOP 50 table cQfltrol 

User'lpectfled averaging tl. 
(NAVG) 

Top 50 table for 1·hr averliel 
(ln50) 

Top 50 table for 3·hr averateS 
(l3T50) 

Top 50 tabl e for 24·hr averages 
(l 24T50) 

Top 50 table for NAVG-hr averoges 
(lHI50) 

Oefault: a 

Default: 

Oefault: T 

Default: 

Default: 
Top 50 t able for length of run averages 

(LII1SO) -- Default: 

TOP 'n' Table control 

NLllber of 'Top' values at each receptor 

HAW .. 0 

l 1150 f 

L3T50 

L24T50 

lNT50 

LU50 

(NTOP) .. Dehul t: 4 I NTOP '" 2 
(NTOP IJI.ISt be <= 4) 

Specific ranb of 'lop' values reported unOP values _t be entered) 
(ITOP(4) arny) -. Oehul t : I !lOP" 1, 2 I 

1,2,3,4 

Pege: 3 
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Top ',' tlble ." 1-hr .ver'ges 
(L 1TOPN) DeflNlt : f L HOPN . ' f 

Top ", table .. , l·hr .vereges 
(LlTOPN) Def .... lt: f 13TOPN . ' f 

• Top ',' teble for Z4-hr .verlges 
(lZ4TOPN) DefllUlt: F L24TOPN . i T 

Top ',' table for NAVG-hr evereges , , 
(LNlOPN) -- DeflUtt: F LNTOPN .; f 

Top ", tlble for length of r\I"I .verages , 
(LRAVG) -- DefllUlt: F lRAVG • F 

CAltput unlu 

units for All ().Itput .. , 
Concentr.tion 

1 • g/ ... · 3 
2 .. l1l5I/11""3 
3 .. ug/I1"*3 
" • ng/m"'·3 
5 • Odour UIllu 

(IPRTU) . - Default: .. , 
Deposi tion 

9/1I••Z/ s 
PWiiJ/m"·Z/s 
ug/rrf'''Z/s 
ng/Jff'·Z!s 

I lPRTU ' 1 

Visibility: extinction eXPf'essed in 1/Hegl-l!Ieters (lPRTU is igoored) 

Threshold Exceedance control 
.- Default: -1.0 

Counts will be tabul.ted for each average that 
excee-ds • speclfle-d oor/-negnlve threshold (output mits) . 

Threshold for 
Threshold for 
Thru.hold for 
Thruhold for 

1-hr . ver.ges (THRESH1) 
l-hr Iverlges (THRESHl) 

24-hr Ivereges (THRESHZ4) 
NAVG-hr averages (THRESHN) 

THRESH1 
THRESHl 

THRESHZ4 
THRESHN 

'" ·1.0 
.. -'.0 
.. -1.0 
.. -'.0 

.~~~~-~~~-~~~~~~ -~~~~.:~~~~~ -- Defeult: f 
OUtput l ·hr .verlge. for selected days (LEtH1) 
().Itput 3·hr average. for selected days (LECK) 
().Itput Z4-hr Iverages for selected days (LEtHZ4) 
OUtput NAVC-hr Iver.ges for .dected days (LECIIN) 
().Itpul nlecte-d InforNtioo for debugglog (lOE8UG) 

DlYs selected for output IEtHO(l66)-- Default: 366*0 
IECHO • 366*0 I 

(366 v.lue. !lUSt be entered) 

LECH1 T f 
LECIl3 • F 
LEtH24 .. f 
LECHN .. F 
LDEBUG • F 

Plot OUtput Optloos 

• 

Plot fll ea ClIO be cre.ted for selected Top· n. Exceedaoce Indj Echo 
tlbles selected above. Two foneat. for these f iles Ire Iv.l t lble. 
DATA and GRID. In the DATA fOnlet . result. It III receptor, l lre 
lined Itoog with the receptor leeetfon [)I.y ..... ll.v.12 •• _. )., 
In thl GRID fOrNt . results It only grlltiecl receptor. Ire Wf",luen. 
uslog I COllpflct represeotetloo. The grldded vllue. Ire wrlt~en In 
rows (x verles). stlrtlng with the most southero row of the grid. 
The GRID f or ... t II glveo thl .GItD Ixtensloo. en:! Includes he_ra 
cOllpltlbl. with the SURFEIt(R) plotting software. ' 

A plotting and IOIlysls file is .1.0 crelted for t he dally pelk 
visibility SUl'lDllry output. In DATA fOnwlt ooly. 

Generate Plot -Fi le OUtput (LPlT) -- Default: F 

Write Top· n files io GR ID for .. t? 
(LTCRO) -- Dd .... lt: f 

'lrite Exceedance fUn io GRID fonnat? 
(LXGRD) Default: F 

\ldte Echo flies '0 GR ID fortlllt? 
( LEGiO) Defeul t: F 

ILPLT . F 

I LTGRD . , F 

LXGRD .. f 

LEGRD J F 

I 
Page: ~ 
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IEIWI 

CALPOST Control File Input SlJ\1NIry ••••••••••••••••••• •••••• 

R~lace rtrl dati with dati in Puff fHe l - Y: 
RtrI stlrting date • • year: 

IIOflth: 
day: 

Jull.n day: 
hour endlng(0- 2l): 

RtrI length (hours): 
Species: 

Every hour of dati processed • • NREP " 

Concentrltion & sClling flctors 
Layer of processed dati: 

o 
90 

• ,. 
2'" o 

,OJ 
24 

(>0 _ concentrltlons, ., • dry fluxes, '2 ,. wet fllDl!S) 

Multiplica tive scaling factor: O.OOOOE+OO 
Additive IIcaling flctor: O.OOOOE+OO 

Hourly ~k~r~ cOO'>c ,;",u-lIll""", used1: r 

Receptor Information 
Crldded receptors proce511ed7: F 

Dillcrete receptors proce. Iled7: T 
CTse Con.,lek terraU'Lreceptorll procellled7: F 

Discrete Receptors Processed 

(All Discrete Receptors are Used) 

Visibility Processinsl is NOT Se lected 

Averaging time & TOP 50 table control 
User·specifled averaging tilll!! (NAVe hours ): 

Top 50 table for l-hr averages: 
Top 50 table for l·hr averages: 
Top 50 table for 24-hr averages: 

Top 50 table for NAVG-hr averages: 
Top 50 table for length of rtrl averages: 

Top -n- table control 

o , , 
1 , , 

lIurber of -top" values at each receptOf'": Z 
Specific rn. of -top" values reported: Z 

Top -n" tab\!! fOf'" l'hr averages: F 
Top -n" table for l·hr averages: F 
Top -n'" table for Z4-hr avetlt": T 

Top -n'" table for IlAVC·hr lverages: F 
Top -n- table for length of run averlges: F 

units r~ted for output: (ug/'-") 

Threshold Ekceedance control 
EkCeedances of a specified value wil l be COtrlted for .-

Output opt Ions 
Plot files created: F 

Output l'hr averages for selected days: F 
Output )·hr averages for selected days: F 
Output 24-hr Iverages for selected days: F 
Output KAVe- hr averlges fOf' selected days: F 
Output selected Inforaetlon for <ftobusIglng: F 

Days selected for output tables 

l/10/00 6:59AM 
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oooooooooo oooooooooo oooooooooo oooooooooo oooooocooo 
oooooooooo oooooooooo oooooooooo oooooooooo oooooooooo 

.IFICATION OF PROCESSED HCOEL fiLE 

CALPUFF S.O 990228 

REfiNED SIGNIFICANT IMPACT ANALYSIS, CALPUff. CALPINE OSPREY 
RECEPTORS AT CKASSAHOWIT2KA ~A. PROJECT ONLY 
FOEP CHASSAHOUITZKA CAUlET ootAlN WITN PRECIPITATION 

Chmlc:el 
so> 
so< 
NO' 
HN03 
NO> 
P1110 

species names f or eech leyer In ~I : , , , , , , 

•••••••••••••• NOTI CE • •••••••••••••• 
NORECP erray reset to full range: ell 1s 

3110/00 6:59N1 

OOOOOOOOOO OOOOOOOOOO 0000000000 OOOOOOOOOo 
00000o 

...... . _ ... _ ............ , ........................... _ .... -......... ~ .. -.. -............ -..... -........ -................. __ .. . 
INPUT fiLES 

Odllllt Narne 

CALPOST. I NP 
HCOEl.OAT 

CALPOST .LST 

Unit No. 

5 
4 

7 

Fil e Harne &nd Path 

c:elpost.i np 
c:a tpuff .c:on 

c:alpost.lst 

............................................................................................................................. 
CALPOST Veralon 5.0 I Level 990228 .................................................................... ............................. ............................ , 

1103 
, 

TOf"SO 24:JIWR AVERAGe CONCENTRATION VALUES (USI?r*3) 

YEAR DAY HOOR(O'Z3) RECEPTat TYPE CONCENTRATION CooRDINATES (kill) , 
90 "" 21 ( O. 1) 0 4.5310E·03 340.300 3165.700 

" 22lI 21 ( O. 2) D 4.3913E·03 }40.300 3167.700 

" "8 21 ( O. 3) D 4.2728E·03 340.300 3169.800 
90 228 21 ( O. ., D 4.1Z1SE-03 . 340. 700 3171 .900 
90 ,.8 21 ( O. 5) 0 3 .9732f-03 142.000 3174 .000 

" ". 2l ( O. 6, 0 3.8098E-03 343.000 3176.200 
90 228 21 ( O. 7) D 3.6518E- 03 343. 100 3178.300 
90 228 23 ( O. ., D 3 .S132E,03 342. 400 3180.600 

" 228 2l ( O. " D 3.3127E-03 ~1.100 3183 .400 

" 228 2l ( O. ,,, 0 3 .2898E'03 ~39.000 3183.400 

" 228 21 ( O. 11, 0 3.2445E-03 ~36. S00 3183.400 

" 228 23 ( O. 12) D 3.1777E-03 i334.000 3183.400 

" 228 2l ( O. 13) D 3.0926E-03 ~1.SOO 3183.400 
0 0 0 ( O. " O.OOOOE+OO 0.000 0.000 
0 0 0 ( O. " O. OOOOE+OO 0.000 0.000 
0 0 0 ( O. " O.ODOOE+OO 0.'" 0.000 • 0 0 0 ( O. " O.OOOOE+OO 0.000 0.000 
0 0 0 ( O. " O.OOOOE+OO 0.'" 0.'" 
0 0 0 ( O. " O.OOOOE· OO 0.000 0.'" 
0 0 0 ( O. " O.OOOOE+OO 0.000 0. 000 
0 0 0 ( O. " O.OOOOE+OO 0.000 0.000 
0 0 0 ( O. " O. OOOOE· OO I 0.000 0.000 , 

Page: 61 
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0 0 0 ( 0, 0) O.OOOOE+iXl 0.000 O,COO 
0 0 0 ( 0, 0) O. OOOOE+OO 0.000 0.000 
0 0 0 ( 0, 0) O.ooooE+OO 0.000 0.000 
0 0 0 ( 0, 0) O.ooooE+OO 0.000 0 .000 
0 0 0 ( 0, 0) O.OOOOE+oo 0.000 0.000 
0 0 0 ( 0, 0) O.ooooE+oo 0.000 0,000 
0 0 0 ( 0, 0) ' O.OOOOE+OO 0.000 0.000 
0 0 0 ( 0, 0) O.OOOOE+OO 0.000 0.000 
0 0 0 ( 0, " O.ooooE+OO 0.000 0,000 
0 0 0 ( 0, " 0.0000£+00 0,000 0.000 
0 0 0 ( 0, " O.ooooE+OO 0.000 0.000 
0 0 0 ( 0, 0) O. OOOOE+OO 0.000 0.000 
0 0 0 ( 0, " O.OOooE+OO 0.000 0.000 
0 0 0 ( 0, " 0.0000£+00 0.000 0,000 
0 0 0 ( 0, " O.OOOOE+OO 0.000 0.000 
0 0 0 ( 0, 0) 0.0000E+00 0.000 0.000 
0 0 0 ( 0, " O.OOOOE+OO 0.000 0.000 
0 0 0 ( 0, " O.OOOOE+OO 0.000 0.000 
0 0 0 ( 0, 0) O.ooooE+oo 0,000 0.000 
0 0 0 ( 0, " O.ooOOE+oo 0.000 0.000 
0 0 0 ( 0, " O.OoooE+OO 0.000 0.000 
0 0 0 ( 0, " o.ooooe+oo 0.000 0.000 
0 0 0 ( 0, 0) O.OOooE+oo 0.000 0.000 
0 0 0 ( 0, 0) O.OOOOE+OO 0.000 0.000 
0 0 0 ( 0, " O.OOOOE+OO 0.000 0.000 
0 0 0 ( 0, " O.OOOOE+OO 0,000 0.000 
0 0 0 ( 0, 0) 0 .0000E+00 0.000 0.000 
0 0 0 ( 0, " 0.0000E+00 0.000 0.000 

~:, 

••••• *********.*****.***.************************************.********** •••• * ••• **** ••••• ** •• *.* ••••• *.**.****** •• ****.**.**. 
tAlPOST ver510n 5. 0 Level 990228 

•••• +*.*****.+*****.*.******.******.*****+ •••••• * •• ** •••••••• ** •• *.* •••••••••••••••••••••••••••••••••••••• ** •• * •••• * ••••••••• 

,OJ 

, ..... '" 24-1IOOR AVERAGE CONCENTRATION VALUES AT EACH DISCRETE RECEPTOR (YEAR,OAY,ENOING HOUR) (1.19/111* ·3 ) 

.ECEPTOII: COOII:DlilATES (kin) 1 RANI( 2 RANI( , 340.300 3165.700 4.5310£·03 (90,228,23) O. OOooE+OO ( 0, 0, " , 340.300 3167.700 4.3913E·03 (90,228,23) O.OOOOE+oo ( 0, 0, " l 340.300 3169.800 4.2nSE-03 (90,228,23) O.ooooE+OO ( 0, 0, 0) 
4 340.700 3171.900 4.1215E·03 (90,228,23) O.OOOClf:+OO ( 0, 0, 0) 
5 342.000 3174.000 3.9732E·03 (90,228,23) O.OOOOE+OO ( 0, 0, 0) , 343.000 3176.200 3 .8096E-03 (90,228,23) O.ooooE+OO ( 0, 0, 0) 
7 343 .700 3178.300 3.651SE·03 (90,228,23) 0 .0000E+00 ( 0, 0, 0) 
8 342.400 3180.600 3.5132E-03 (90,228,23) O.OOOOE+OO ( 0, 0, 0) 

• 341.100 3183.400 3.3127E·03 (90 .228.23) O.oooOE+OO ( 0, 0, " 10 339.000 3183.400 1 .2698E-03 (90,228,23) O.ooOOE+oo ( 0, 0, 0) 
11 336.500 31213.400 3.2445E-03 (90,228,23) O.OOOOE+OO ( 0, 0, 0) 

" 334.000 3183.400 3.1777E·03 (90,228,23) O.oooOE+OO ( 0, 0, 0) 
1l 331.500 3183.4~ 3.0926E-03 (90,228,23) 0.0000£+00 ( 0, 0, 0) 

..... * •• *.**.******+*+**.*** • • ••••••••••••••••• +*+ ••••••• *.* •••••••••••••••••••••••••••• ** ••• ** ••••• * ••• * •••••• * ••••••• * ••••• 
CAlPOST ver.l on 5 .0 level 990226 

••• *+*.* .. *.**.* •• *.**+ •• * •• * ...... * •••• *.+*+*.****** ••• *.*.*.* ... * ••••••••••••••••••••• * ...... * ••••• *.* •••••••• * ••••••••••• * 

RECEPIOR 

, 
o 

COORDINATES (kin) TYPE 

340.300 3165.700 DISCRETE 
0. 000 0.000 DISCRETE 

SUHlWtY SECTION 

,OJ 

(ug/III*·3) 

PEAl. (TEAR,OAY,ENDING ItOOR) FOR RANI( 

4.5310E-03 (90,226,23) 
O.oooOE+OO (0, 0, 0) 

Page: 7 
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............................................................................................................................. 
CAlPOST Venlon 5.0 : level wazza ............................................................................................................................. 

• lIS! Title: 
CALP INE OSPRAY REGIONAL KAZE ANALYSIS, MOl 2/6/00 
RECEPTORS AT CIlASSAIIOWITZKA N\IA, 24-IIOOR AVERAGING liKE, CALPOS,T 
2 UKPLE-CYClE NATUlV.L GAS fiRED eft AT BASE LOAD, 32 DEGREES +: COOLING TOWER 

Option to ru'I III periods fOU'ld 
In tile lIItt . fll eC.) (MfTRUN) Defaul t: 0 I " ETRUII . 0 

METRIJN 10 0 RIM"I period explicit l y defined below 
METRIM • 1 Rl.n all periods In CALPUFF data fH eC.) 

Starting date: 
(used only If 

ItETrtUN • 0) 

Year 
Month 
'oy 
,~, 

(lSYR) 
(lSMl) 
(ISOY) 
(1 SHit) 

NurOer of hours to prCl!=ess (IIIIRS) 

No default 
No default 
No default 
No defaul t 

110 default 

ISYR 
ISIID 
'SDY 
ISHR 

IIHRS 

• .. 
• i, 
• " • • , 
• " , 

Species to proc~ss (ASPEC) 110 default 
(ASPEC : VISIB for vi s ibility processing) 

ASPEC • N03 

Process every hoor of dllta7(NREP) -- Default: 1 
( 1 • every hoor processed, 
Z .. every Zoo hour processed, 
5 .. every 5th hour processed, etc. ) 

~~~~~~~~-~~-~~~~~~-~~~~~~~ 
l lYer/deposltlon code (ILAYER) De fault: 1 

'1' for CAlPUff conc:t:ntntlons, 
'-1' for dr-y deposition flwr.es , 
'·Z ' for wet deposition flwr.es. 

Seeling facton of the fo,. : Defaults: 
X(new) .. X{old) • A + B A = 0.0 

(NOT ,pplllN:! If A"'. 0 . 0) 11 " 0.0 

I IIREP • 

I ILAYER " , 1 

A . 0.0 
B .. D.D 

Add Hourly BackllrOl.nd Conc:entretlons7 
(lBACK) _. Default: f I LBACK " f 

Receptor Info~tlon 

Grldded receptors processed'? (lG)·· Ddaul t: F 
Dbcrete receptors processed'? (LD) - - Default : f 
CTSG Ca.pt~ terrai n receptors processed'? 

(let) -- Default: F 

lG .. F 
LD . y 

LCT .. F 

··Seleet range of DISCRETE receptors (only used when LD .. T): 

Select ALL DISCRETE receptors by s etting NORECP fla8 to ·1; 

"" 
, , 

, , , 

Select SPECIFIC DISCRETE receptora by entering a fla8 (0 , 1) for leach 
o • discrete receptor not processed 
1 .. di screte receptor processed 

using rtpeated ". I\Ie notation to I.lect bl ocks of r eceptors: 
23*1 15*0 ,Z·, 

Flag fo~ al l ~eceptors after the tas t one assigned II let to 0 
. (NORECP) _. Default: - 1 

I NORECP . -, 

-- Select range of GlllDDED receptors (only used when LG .. T): 

Page: ' 1 
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X Index of II corner (IBGRID) 
(- 1 0ft 1 <- 19GRID <_ NX) 

I IBGRID _ -1 

Y Index of II c:orner (JBGRID) Defi!IUlt:-1 I JBGlttD _ -, 
(., OR 1 <- JBGRID <_ NY) 

x Index of UR c:orner (If GRID) -- Defablt: -I 
( - lOR 1 <. IEIORIO <- NX) 

I IEGRIO _ - , 

Y Index of I.IA c:orner (JECRIO) -- DefauU : - 1 
(., Oft 1 <_ JEGRIO <_ NY) 

I JECRID " -I 

Note: Entire irld I, proce •• ed If IBGR ID"JBGRIO=IECRID=JEGRIO" " 

IEHO I 

INPUT CRWP: 2 . - vhlbH Ity Par_ters (ASPEC " VISIB) 

Maximum relative humidity (X) used In particle growth curve 
(RMHAX) -- Default: 98 I RMHAX ,, 0.0 

Modeled .pecles to be Included In c:~ting the light extinction 
Include SUlfATE1 (lVSOi.) Defi!IUlt : T I LVS04 " T 
Include NITRATE1 (lYN03) Default: T I lYN03 " T 
Include ORGAMIC tARBOtI? (lVOC) Default: T I lVOC " T 
Include COARSE PARTICLES? (LYPMC) DefMllt: T I LVPMC "T 
Include FINE PARTICLES? (LYPMF) DefMltt: T I LYPMF " T 

And, when ranking fOf" TOP" N, TOP'50, and EKc:eedanc:e tables , 
Include BACKGROUND? (lYBK) -- Default: T I lYBK "T 

Specie. name used for 

COAA" 
fiNE 

partl c:ulate. 
(SPECPMC) 
(SPECPMF) 

In MODEL.DAT file 
Default: PH( I SPECPHC " 
Default: PHf I SPECPHf " 

PMC 
PM, 

extinction Efflc:lency (1 /HIII per ug/IA"3) 

MODELED perticutue species: 
PI! COAA" (EEPMC) DefllUlt : 0 •• EEPMC .. 0.6 I 
PI! fiNE (EEPHf) Default: 1.0 EEPI1F " 1.0 I 

SAClCCRClJND partic:ulate species : 
PI! CMRSE (EEPHCBK) Defaul t: 0.6 I EEPMCBK " 0.6 I 

Other .pee:' es: 
AMMONIUM SUlfATE (EESOi.) Default: 3.0 ,,504 " 3.0 
AHttONIUM NITRATE (EEH03) Default: 3.0 I EEN03 " 3.0 
ORGANIC CARBON (EEOC) Default: 4.0 I EEOC " 4.0 I 
SOIL (EE$Oll)-- Default: 1.0 I EESOll " 1.0 I 
ElEMENTAL CAR80N (EEEC) Oefault: 10. I EEEC " 10.0 I 

Bac:kground Extinction CQmP41atlon 

Method used for bac:kgrOl.nS light utlnctlQrl 
(MVIS8K) -- DefMllt: 2 I MVISBK" 2 

1 - sl4lPty lingle light extinction .-d hyvroscoplc: fraction 
• IWACIM (1993) RN edJustllent appl led to hygroscopic bac:t;rOlnd 

and IOdeled s ulfate and nitrate 
2. to.p..lte extinction frca .peelated I'M lleasurment l (A) 

- PATN ItN edJustJlent epptled to observftf and .adelftf sulhte 
.-d n l trata 

• RM fact()l'" I. capped at RIIMX 
3 " COIrplte extlnc:tlon frca specfatftf PH lDeasurellents (8) 

PATM RM ItdJUStlllent applied to observed and modeled . ulhte 
and nitrate 
Receptor-hOlM' exc:luded If RM>RIIIWI: 
Receptor-day excluded If fewer than 6 valid receptor-hour. 

4 " Reed hourly trans.l lso-eter bac:kgrOlnd extinction eea$ur~ts 
PATM RM adjustment applied to modeled sulfate and nitrate 
Mour exc:luded If measurellent Invali d (mi ss ing, Interference, 
or larie RM) 
Receptor'hour exc luded if RM>RIIIWC 
Receptor-day excluded If fewer than 6 valid receptor'hours 

5 " Reed hour ly nephelOllleter bac:kgr<U'ld extinction measurements 
- Rayleigh extlnc:tlon value (BEXTRAY) added to lleasurement 
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PATH RH adjustlllent applied to IIIOCIeled sulfate and ~Itrete 
Hour excluded If lIIe&surealent invalid (raining, Interference, 
or large RH) , 
Receptor-hour excluded if RH>RIIMAX 

- Receptor~d&y excluded If fewer than 6 valid recept~r -hours 

• Additional Il"4'Uts used for MVISBK " t: '. 

• 

Back.ground light elltlnetfon (1/tb) 
(BooBK) -- Ho default I BEXTBK " 0.0 

Percentage of partlctes affected by relative hlnidity , 
(RHFRAC) -- No default I RHfRAC .. 0.0 

Additional inputs used for MVISBK " Z,3: 

Background extinction coefficients are computed frora monthly 
CONCENTRATIONS of enmon;un sulfate (BKS04), enmonlun nitrate (BKN03), 
coarse particulates (BKPMC), organic carbon (BKOC), soil (BKSOll), and 
elemental carbon (BKEC). Month 1 Is Jaruary. 
(ug/mU 3) 

(B'lCS04) Mo default BKS04" 0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0 I 

(B'lCN03) -- No default B'lCN03 a 0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0 I 

(B'lCPMC) No default BKI'MC " 0.0, 0.0, 0.0, 0.0, 
0 .0, 0. 0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0 I 

(BKOC) No default "·· 'BKOC:z 0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0 I 

(8'ICSOIL) -- No default I B'lCSOIL" 0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0, 
0.0 , 0.0, 0.0, 0.0 I 

(B'lCEe) -- No default 'B'lCEC 0.0, 0.0, 0.0 , 0.0, 
0.0, 0.0, 0.0, 0 .0, 
0.0, 0.0, 0.0, 0.0 I 

Additional inputs used for MVISBK .. Z,3,5: 

Extinction due to Rayleigh scattering is added (1/~) 
(BEXTRAY) -- Default: 10.0 I BEXTRAY " 0.0 I 

IENDI 

INPUT CROUP: 3 -- ProeeSllng options 

AVerD\llng tlllle end TOP 50 Lable control 

User-speci fied averaging time 
(NAVG) 

Top 50 table for '-hr averages 
(L1T50) 

Top 50 tllble for 3-hr !lYerages 
(L3T50) 

Top 50 table for Z4-hr averligeS 
(L24T50) 

Top 50 table for HAVG-hr averages 
(LNT5D) 

Defaul t: 0 

De faul t: T 

De fault: T 

Default: T 

Default: F 
Top 50 table for length of run averages 

(LRT50) _. Oef!IUlt: T 

TOP ' n' Table control 

Number of 'Top' vllloes at each receptor 
(NTOP) .. Oefaui t: 4 

(MTa> n'lJSt be <" 4) 

NAVG " i 0 
, 

L1T50 .. t 
L3T50 ", _I F 

L24T50 " .T 

LHT50 " !F 

LRTSO - IF 

, 
INTOP"~ 

• Specific ranks of 'Top' valuu reported (NTOP values !lUSt be mtered) 
(1Ta>(4) array) .. Oefeult: I ITa> '" ,2 

1,2,3,4 
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Top 'n' table for 1-hr averages 
(L1TOPN) DefllUtt: F 

Top 'n' teble for 3- hr average. 
(L1TOPM) Default: F 

Top 'n' tabl e for Z4'hr averlges 
(l24TOPN) DefllUtt: F 

Top 'n' uble for NAVG-hr .verlges 
(LNTOPM) Deflul t: F 

Top 'n' tltble for length of run averages 
(LRAVG) -- Defaultl F 

OUtput Uni ts ... .... -.... 
uni ts for All OUtput ,., 

Concentr.tlon 
1 '" gt .. *3 
2 " 11'1;/ .. ·3 
3 ug/ .... *] 
4 ng/mU] 
5 ,. Odour Uni ts 

(IPRTU) -- Default: ,., 
Depositi on 
i/""*2/' 

II'I;/rIf'*2/s 
ug/r.uZ/1 
ng/m**Z/. 

L1T OPN '" F 

L]TOPM '" F 

LZ4T OPII • T 

LIITOPII • F 

llllVC " F 

I IPRTU" ] 

Visibility : extinct ion expressed In 1!Mega·meters (lPRTU i s ignored) 

Thrnhold Exc«dlnc:e control 
-. Default: '1.0 

Counts will be tabul atecl for e&c:h aver age thlt 
e)!.c:eeds I spec: I fled non;ilegatlve threshold (output '-'1lu). 

Threshold for 1· hr averages ( TMRESH1) 
Threshold for ] · hr averages (TMRESHl) 
Threshold for Z4·hr averagn (THRESK24 ) 
Threshold for NAVG-hr aver ages ( THRESHN) 

Seleeted Day (Echo) OUtput Contro l 

THRESH1 .. 
THRESKl 

IHRESK24 :II' 

TH RESKN .. 

•••••• •. ---- ••. - •••••• --- •••• -- •• - •• Default : F 
LECK1 

· 1.0 
' 1 .0 
'1 . 0 
' 1.0 

Output 1-hr .verages f or selected day. (LECH1 ) 
Output ] · lIr averages for lelected dlYS (LECHl) 
OUtput Z4 -hr averagel for seleeted days (LECK24) 
Output NA¥G-h r avenges for sel eeted days (LECMIO 
Output seleeted Information for debugging (LOEIIlIG) 

lECK] 
LECH24 • 
LECKN • 
LDEIIlIG • 

Days sel eeted f or output IECIIO(366)'- Default: 366*0 
IECHO .. 366*0 I 

(366 vllue. Il'USt be entered) 

Plot OUtput Optlon$ 

, , , , , 

Plot flies Cln be created for seleeted Top-n, Exceedlnc:e end Echo 
titbi ts 'Ilected lbove. Two fOnMlt . for thHI fil es are .v.flable, 
DATA and GRID. In the DATA fon-at, re$Ult •• t III r eceptor' are 
li s ted along with the receptor l oc.tlon (x. y. v.11 , v.12 •••• ] . 
In the GRID fOMlit. result •• t only grldded receptor s are written, 
using. CCllPlct reprHent.tlon. The grldded value •• re written In 
rows (x verle.). starting with t he .ost southern row of the grid. 
The GR ID fo~t Is given the .GRn e~tens lon . and Includes header s 
compati bl e with the SURFER(R) plotting softwar e . 

A plotting and analysl, file I, , 1'0 ere,ted for thl dal ly peak 
vl.lbili t y surmary output . In DATA fOMlit only. 

Gener.t e Plot-File Output (LPLl)" Default: F I lPLT " F I 

IIrhe Top-n fltes In GRID forlllllt? 
(LTGRD) - . Defaul t: F I LTGRO " F I 

Write Exeeedanc:e files In CRID fo~t7 
(LXGRD) Default ; F lXGRD :II' F 

Wr ite Echo files in ClID f Onlllt1 
(LECRD) Default: F LE GRD " F 
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IENDI 

CAlPOST Control File t~t SUlmary ------------.-.----------

• Repllice run deta with data In Puff file l~Y: 
Run starting date •• year: 

IIIOI1th: 
day: 

Jul ian day: 
hour endlng(O-23): 

RIJ'I length (hours): 
Specl es: 

Every hour of data processed •• NREP : 

Concentration & scaLing factors 
layer of processed data: 

o 
90 

" " 356 
o 

'03 
24 

(>0 : concentrations, -, ,. dry HUltes, -2 " wet ftUl(es) 
Multiplicative scaling factor: O.OOOOE+oo 

Additive seeling hctor: O.OOOOE.OO 
Hourly backgrOUlCi concentrations used7: F 

Receptor Information 
Grlddcd re<:eptotll processed1: F 

Olscrete receptors processed1: T 
elSG Corrplex terraln~receptors processed?: F 

Discrete Receptors Processed 

(All Discrete Receptors are Used) 

Visibility Processing ;s Mot Selected 

•

veraglng ti~ & TOP 50 table control 
User· speclfled averaging time (NAVG hours): 

Top 50 table for '-hr averages: 
top 50 table for 3·hr averages: 
Top 50 table for 24-hr averages: 

Top 50 tabl e for NAVG·hr averages: 
top 50 table for length of run averages: 

Top IOn" table control 

o 
F 
F 
T 
F 
F 

NUlCer of "top" values at each receptor: 2 
Specific ranks of "top" values reported: 2 

lop IOn" tab~ for '·hr averages: F 
Top IOn" table for 3-hr averages: f 
Top IOn" table for 24·hr averages: T 

Top "n" t able for NAVG-hr averages: F 
Top "n" tabLe for length of run averages: F 

units requested for output: 

Threshold Exceedance control 
Exceedances of a specified value will be counted for --

OJtput opt I ons 
Plot files created: F 

OJtput '·hr averages for selected days: F 
Output 3-hr averages for selected days: F 
Output 24-hr averages for selected days: F 
Output NAVG-hr averages for sel ected days: F 
Output selected Information for debugging: F 

.ays selected for output tables 
0000000000 0000000000 OOOOOOOOOO 0000000000 
0000000000 0000000000 0000000000 0000000000 

0000000000 
0000000000 
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0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 
0000000000 0000000000 0000000000 0000000000 0000000000 OOOOOOOOOO 000000 

.OENTlf ICATION OF PROCESSED NOOEL FILE 

CALPUfF 5.0 990228 

REF INED SIGNIfiCANT IMPACT ... NALYSIS. CALPUFF. CALPINE OSPREY 
RECEPTOlS ... T CIlASSAHOoIJTZo. IN .... PROJECT ONLY 
fOEP CIlASS ... lIOWlTzo. CAlMET COMA IN WITK PRECIPITATION 

Chelilcal 
S02 
S04 
MOl( 

HN03 
' 03 
PMIO 

species ~s for each l aye r In .ode l: 
I 
I 
I 
I 
I 
I 

•••••••••••••• NOtiCE ••••••••••••••• 

NDRECP ar r ay reset to full range: all 11 

3/9/00 

.-...................... . : . -':, .... .... ... -.... _._ ......... _. _ ....... -- -- -. _ ... _ ....... _. -_ ... . . _. -_ ................ ......... . . 
iNPUT Fi lES 

Default Name 

CAlPOST.INP 
ItOOEL.D ... T 

Uni t Mo. 

5 , 

WTPUT FI LES 

Oflfau lt N_ Unit No . 

CALPOST . l ST 7 

file Narne and P ath 

cfllpos t.lnp 
cfllpuff .con 

file Name and Path 

Cilpos t . l s t 

..... .............................•......................................................•................................... 
CALPOSt Vers ion S . O Level 990228 ............................................................................................................................. 

'03 

TOP'SO 24·)iOOR ... VERAGE CONCENTRATION V ... lUES (ug/III*·3 ) 

YEAR O ... Y HOOR(O'21) RECEPTOR TYPE CONCENtRATION COOIU) IlIA TES (0) .. 356 23 ( 0, 2) 0 6.2M5E · 03 340.300 3167. 700 .. 356 23 ( 0, 3) 0 6.2S9Oe·03 340.300 3169 .800 .. 356 23 ( 0, \) 0 6.0052f:-03 340.300 3165.700 .. 356 23 ( 0, 4) 0 5.MZ3E-03 340.7'00 3171.900 .. 356 23 ( 0, 13) 0 5.1317E·03 331.500 3183.400 .. 356 23 ( 0, " 0 5 . 0381E-03 342.000 3174.000 .. 356 23 ( 0, 12) 0 4.4475E -03 334.000 3183.400 .. 356 23 ( 0, 6) 0 4.10l8E·03 343.000 31 76.200 .. 356 23 ( 0, II) 0 3 .8194E·03 336.500 3183.400 .. 356 23 ( 0, 7) 0 3 . 37'09E-03 343.700 3178. 300 .. 356 23 ( 0, 10) 0 3.2774£'03 339.000 3183.400 .. 356 23 ( 0, " 
, 3.1308['03 342.400 3180.600 

90 356 23 ( 0, 9) , 2.&871E ·03 341. 100 3183 .400 
0 0 0 ( 0, 0) 0.0000f:+00 0 .000 0.000 
0 0 0 ( 0, 0) O.OOOOE +OO 0.000 0.000 
0 0 0 ( 0, 0) O.OOOOE+OO 0,000 0. 000 
0 0 0 ( 0, 0) 0 . 0000[+00 0.000 0.000 
0 0 0 ( 0, 0) O. ooooE+OO 0.000 0.000 
0 0 0 ( 0, 0) O.ooooe:+OO 0.000 0 .000 
0 0 0 ( 0, 0) O.DOOOE+OO 0.000 0,000 
0 0 0 ( 0, 0) O.OOOOE+OO 0.000 0.000 
0 0 0 ( 0, 0) O. OOOOE-OO . 0.000 0.000 
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0 0 0 ( 0, 0) O.OOOOE~O ' 0.000 0.000 
0 0 0 ( 0, 0) O.OOOOE+OO 0.000 0.000 
0 0 0 ( 0, 0) O.OOOOE+OO 0.000 0.000 
0 0 0 ( 0, 0) O.OOOOE+OO 0.000 0.000 
0 0 0 ( 0, 0) O. ooooE+OO 0. 000 0.000 • 0 0 0 ( 0, 0) O.OOOOE+OO 0.000 0.000 
0 0 0 ( 0, 0) " O. OOOOE+OO 0 . 000 0.000 
0 0 0 ( 0, 0) O.OOOOE+OO 0.000 0 .000 
0 0 0 ( 0, 0) O.oooOE+OO 0.000 0.000 
0 0 0 ( 0, 0) O. OOOOE+oo 0.000 0.000 
0 0 0 ( 0, 0) O.OOOOE+OO 0.000 0.000 
0 0 0 ( 0, 0) O.ooOOE+OO 0.000 0.000 
0 0 0 ( 0, 0) O.OOOOE+OO 0.000 0 . 000 
0 0 0 ( 0, 0) O.OOOOE+OO 0.000 0 . 000 
0 0 0 ( 0, 0) O. OOOOE+OO 0.000 0.000 
0 0 0 ( 0, 0) O.OOOOE+OO 0.000 0.000 
0 0 0 ( 0, 0) O.oooOE+OO 0.000 0.000 
0 0 0 ( 0, 0) O.OOooE+OO 0 . 000 0.000 
0 0 0 ( 0, 0) O.OoooE+oo 0 . 000 0.000 
0 0 0 ( 0, 0) 0.0000E+00 0.000 0.000 
0 0 0 ( 0, 0) 0.0000£+00 0.000 0.000 
0 0 0 ( 0, 0) 0.0000E+00 0.000 0.000 
0 0 0 ( 0, 0) O.OOOOE+OO 0.000 0.000 
0 0 0 ( 0, 0) O.OOOOE+OO 0.000 0.000 
0 0 0 ( 0 , 0) O.OOOOE+OO 0 .000 0.000 
0 0 0 ( 0, 0) O.ooooE+OO 0.000 0.000 
0 0 0 ( 0, 0) O.OooOE+OO 0 . 000 0.000 
0 0 0 ( 0, 0) O.OOOOE+oo 0.000 :0.000 

***********.**.*************~*************************·***·*·*·**r*******·*************************************************** 
." CAlPOST Version 5.0 l evel 990228 

******-*****.*******_ •••• **********._.***._*-****-*---**********~*******************.* ••••• -.* •••••• *********.**********.*.*. 

2 RANKED 

.EPTf 

J , 
5 
6 
7 

• , 
10 

" 12 
13 

NOl 

24 ' IIOOR AVERAGE CONCENTRATI ON VALUES AT EACH DISCRETE RECEPTOR (YEAR,DAY,ENDING HellR) (119/111**3) 

COORDINATES (km) 
340.300 3165.100 
340. 300 3161.100 
340.300 3169.800 
340.100 3111. 900 
342.000 3114 . 000 
343.000 3 116.200 
343.700 3118 .300 
342.400 3180.600 
341. 100 318.3.400 
339. 000 3183.400 
336.500 3183 .400 
334.000 3183.400 
331.500 3183. 400 

1 RANI( 
6.0052E·03 (90,3 56, 23) 
6.2885E-03 (90,356,23) 
6.259OE-03 (90,356,23) 
5.8823E-03 (90,356 , 23) 
5.0381E-03 (90,356,23) 
4.1038E-03 (90,356,23) 
3.3109E-03 (90,356,23) 
3.1308E-03 (90,356,23) 
2.8811E- 03 (90,356,23) 
3.2774E -03 (90,356,23) 
3.8194E-03 (90,356,23) 
4.4415£-03 (90 , 356,23) 
5.1311E-03 (90,356,23) 

~ RANK 
O.Oooo,E+OO (0, 0, 0) 
O. ooOo,E+oo (0, 0, 0) 
O.OOOo,E+OO (0, 0, 0) 
O.OOODE+OO (0, 0 , 0) 
O. OooOE+OO (0, 0, 0) 
O.ooooE+oo (0, 0, 0) 
0.0000£+00 ( 0, 0, 0) 
O.oooqe+OO (0, 0, 0) 
O.oooqe+OO (0 , 0, 0) 
0.0000£+00 (0, O. 0) 
O.~E+oo (0 , 0, 0) 
O.OOOOE+OO (0, 0, 0) 
O.oooqe+OO (0, 0, 0 ) 

•••••• ****************.********_ •••• *.*.*******.*** •• ** •• *.* ••• *~* • •• *.***.*****.***************.****.*********************** 
CAlPOST Version 510 level 990228 

...... *.***********************.*.* ••••• *********** •• **.*** ••• *.~.*.** •• ***.*****.*.*.*********************.*******-********* 

REct:PTOR 

• 
, 
o 

COORDINATES (km) TYPE 

340.300 3161.100 DISCRETE 
0. 000 0 .000 DISCRETE 

, 
SUHMARY SE~TlON 

NOl 

(ug/m*~3) 

PEAl( (YEAR ,DAY,ENDING HOUR) FOR RANI( 

6 . 2885E- 03 (9O,356,2~) 
O.OOOOE+DO (D, D, 0) 

! 
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I 

RANI( 1 
RANI( 2 

FOR AVERAGE PERIOO 

24-HOOR 
24- HOUR 
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••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CALPOST Version S. O Level 990228 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Run Title: 
CALPINE OSPRAY CLASS I SIN lfl CAHT IMPACT ANALYSIS, PH10 2/6/00 
RECEPTORS AT CIlASSAHc.lITZKA INA, 24 ' HOOR AND ANNUAL A~RAGING TIMES, CALPOST 
2 SIHPLE-CYCLE NATURAL GAS FIRED CTs AT BASE LOAD, 32 DEGREES + COOliNG TOWER 

INPUT GROOP: 1 - - General run control parameurs 

Opt i Ol'! to run all periods fOlXld 
In the met. flle(s) (HETRUN) Defaul t : 0 I HETRUN It 0 I 

HETRUN " 0 Run period explicit ly defined below 
METRUN ,, 1 Run a ll periods In CALPUFF data file( s ) 

Start ing date: 
(used only If 
METRlIt " 0) 

Year 
Month 
00, 
K~ 

(lSYR) 
OSMO) 
(ISDn 
(iSKR) 

Nl.II'tle:r of hours to pt"ocess (NMRS) 

No defaul t 
No default 
No default 
No default 

No default 

ISYR 
ISHO 
ISOY 
ISHR 

NMRS 

• 90 
• 7 
• , 

0 

Z4 

Species to procei-s (ASPEC) No default 
(ASPEC • VISIS for vi si bility processing) 

ASPEC • PH10 

Process every hour of data?(NREP) -- Default: I NREP • 
( 1 " every hour processed, 
2 "' every Znd hour pt"ocessed, 
5 It every 5th hour processed, etc.) 

Concentration and scali ng factor s 

Layer/deposition code (ILAYE R) Default: 1 I ILAYER " 
' I' for CALPUfF concentrat ions , 
,-" for dry deposition fluxes , 
'-2' for wet deposition fluxes_ 

sealing factors of the fom: 
X(new) " X(old) • A • B 

(NOT applied If A " 8 " 0.0) 

Defaults: 
A" 0.0 
a" 0.0 

Add Hourl y SackgrOU"od Concentrations? 

A " 0.0 
8 " 0 .0 

1 

( LBAClC) -- DefllUlt : f I 18AClC" f I 

Receptor Inform.tlon 

Grldded receptors pt"ocessed? 
Discrete receptors processed? 
CTSG Complex t errain receptors 

(LG) -- Default : F 
(LD) - - Default: f 

pt"ocessed? 
( LCT ) -- Default: f 

LG " F 
LD • T 

LeT . F 

--Select r ange of DISCRETE r ecept ors ( only used wh~ LO " T) : 

Select All OISCRETE r eceptors by setting NORECP flq to -1; .. 

I 
I 
I 

Select SPECI FIC DISCRETE r eceptors by entering a flag (0, 1) for each 
o " discrete receptor not pt"ocessed 
1 • dl , crete r eceptor pt"ocened 

usi ng r epeated val ue notation to sel ect blocks of recept or s: 
23·', 15.0, 12.1 

Flag f o r . 11 receptorl after the l alt one assi gned i s set to 0 
(NORECP) - - Default: - 1 

I HORECP" -1 

--Select r.nge of GRIOOED receptors (only used when LG • T) : 

Page : , 
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X Index of LL corner (IBGRID) Default: -, I IBCRIO .. . , 
( . , OR , <. 18CRID Ca HIC) 

y Index of LL corner (JBCRID) •• Dehult: . , I JBGAID .. . , : 

• ( - 1 OR 1 (a JBGRID c. NY) 

X Index of UR corner (IEGRID) •• Oefeult: ., 
(., OR , <"' IEGRIO <w NIC) 

I IEGRID "' ., 

y Index of UR corner (JEGRID) • • Default: ·1 I JEGRID " ., : 
(., OR 1 <a JEGRID c. NY) 

Note: £"tlre grid Is processed If 18GRID2J8GAID=IEGRID- JEGRIO-' 1 

~~~~~ ........... ... ... ......... ........ .............. ........... ..... 1 ........ . 
INPUT GROUP: 2 .. Vi s ibility Parameters (ASPEC = VISIB) 

Naxlmum rel a tive humidity (X) used i" particle growth curve 
(RHMAX) •. Default: 98 I RIlMAX . 0.0 

Modeled speel u t o be Il'lC:ludcd I" c~tlng the light extil'lC:tlOFl 
Il'IC:lude SULFATE? (LVS04) Default: T I LVS04 • T 
Include NITRATE? (LVNOJ) Default: T I LVNOl • T 
Il'IC:lude ORCWlIC CAllBON? (LVOC) Default : T I LVOC .. T 
Il'IC:lude COARSE PARTICLES? (LVPMC) De faul t: T I LVPMC T 
Include FINE PARTle~ES? (LVPMf) Default: T I LVPKF • T 

And, whe" ranking fOf'" TOP ' N, Top· 50, and Exceedal'lC:e tables, 
lnelude BAtx:GROUND? (LYBIC)" Default: T I LYBIC • T ~ 

Species name used for poIIrticutates 
COARSE (SPECPMC) 
fiNE (SPECPMF) 

in MODEL.OAT file 
Default: PMC I SPECPMC • PM,C 
Defaul t : PMF I SPECPMF PMF 

Exti ne tiOl"l Effici ency <1/Hn1 per ug/"*l) • ------ --- -- --------------- -- -- -- -- ---
MODELED particulate species: O.s PM COARSE (EEPMC) •• Oefaul t: '-6 EEPMC • 

'" fiNE (EEPMF) Defaul t : '-0 EEPMF .. 1.0 
BACII:GROUNO pertleulate species : 

'" COARSE (EEPMCBK) Default: 0.6 I EEPMCBII: " 0 .~6 I 
Other speci es : , 

AMMON I UM SULFATE (EES04 ) Oefault: '_0 """ .. l . O I 
AMMONIUM NITRATE (EEMOl) Oef9Ult: '_0 EENOl .. 3.0 I 
ORGANIC CARBON (EEOC) Default: 4.0 I EEOC • 4.0 I 
SOIL (EESOIL)" Default: 1.0 I EESOIL • l.Q I 
ELEMENTAL CARBON (EEEe) Defaul t : 10. I EEEe 10.'0 I 

BackgrOU'ld Extlnetlon eOftP:lJ:atlon 
........ .. . •.. -•. ............. ~ ... 

• 

Method used for backgrotni light extll'lC:tlOl"l 
(MV IS811:) •• Defaul t : Z I MV ISBII: . Z! 

, . 
2 • 

, . 

•• 

5 • 

~~~s:~;) t~r~j~~!":w~~~~~~~c:;~~~kgrotnt 
and .odeled sulfate and "'trate 

e~te extlnctlor1 fr~ speclated PM ..easuremeota (A) I 
• PATM RH edJu$tllltflt applied to observed and .:deled sulfate 

and " I trate 
• RH factor I, capped at RHKAIC 
ec.p..lte extlnetlOl"l fr~ speelated PM Jleasurtll'letlU (B) 

PAlH RN adJustlllmt applied to observed and IIIOdeted sulfate 
and "Itrate 

• Rec:eptor ' hour excluded If RM>RHMAX , 
• Rec:eptor ' clay excluded If fewer th~ 6 val i d rec:eptOf'" l. hours 
Read hourly tr~ISSaReter beekground extinction ~aSUr~ts 

PATM RM ttdJustllleflt applied to .:deled sulfate and "Itrate 
Hour excluded If ~asurement invalid (.Iss in;, I"terferenee, 
or large RH) : 
Rec:eptor'hour excluded If RH>RItW( i 

• Receptor'day excluded If fewer than 6 valid rec:eptorj hours 
Read hourly nephel~ter background extinct ion measurements 
• Rayleigh extinction va lue (8EXlRAY) added to lIItasuremen

l
' , 

Page: 2 
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PATH RH edjust~t Ipplled to ~led s ulfste Ind nitrite 
Hour eKclucfed If mellsurement Innlld (missing, interference, 
or lUge ItH) 
Receptor·hour excluded If RH>RIlMAX 
Reeeptor'day eJlcluded If fewer than 6 nlld reeeptor'hours 

Additional Irp.lts used for MVISBK • 1: ~ 

BllckgrOU1d light extinction (1/*1) 
(8EXTSIC) •• No deflllJit I BEXTSIC II 0.0 I 

Percentage of pertlcles affected by relet lve hUilldity 
(R~FRAt) • • No deflluit I RHFRAt • 0.0 I 

Additional lfl)Uts used for MVISBIC .. 2,1 : 

SackarOU'ld extinction coefficients ere CoqllJted from IIIOnthly 
CONCENTRATIONS of IImIOnhn sul h te (81C$04), ernnonh ... nitrite (81ClK13), 
coarse pertfculates (BKPMC), organic carbol'\ (8ICOC), soil (8IC$Oll), and 
eleaental cerbon (BKEt). Month 1 Is January. 
Cug/III--3) 

(BICS04) No default 

(8K1103) •• No default 

(8KPMC) 
. .: 

(8ICOC) No defllul t ". " 

(8IC$OIL) •• No deflllli t 

(BKEC) •• No dehul t 

I BICS04 .. 0.0, 0 .0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0, 
0 .0, 0.0, 0. 0, 0.0 I 

I BlCNal • 0.0, 0.0, 0.0, 0.0, 
0. 0, 0.0, 0.0, 0.0, 
0.0, 0 .0, 0.0 , 0.0 I 

I BKPMC .. 0.0, 0.0, 0.0, 0.0, 
0.0, 0. 0, 0.0, 0. 0, 
0.0, 0.0, 0.0, 0.0 I 

I BICOC .. 0 .0, 0.0, 0.0, 0 .0, 
0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0 I 

BK$OIL- 0.0, 0.0, 0.0, 0 .0, 
0.0, 0.0, 0 .0, 0.0, 
0.0, 0.0, 0.0, 0.0 I 

I BICEC • 0.0, 0.0, 0.0, 0 .0 , 
0.0 , 0.0, 0 .0, 0.0, 
0.0, 0.0, 0.0, 0 .0 I 

Additlonel Inputs used for IWISBIC .. 2,3 ,5: 

btinctlon due to Rayleigh scetterlng Is added (1/Mm) 
(DEXTRAY) • • Default: 10.0 I BnTRAT " 0 .0 I 

IENOI 

INPUT CROlP: 3 .. Procenhli options 

Averaging tillle and TOP 50 I~ble control ............................ " .......... . 
User-specified IIverlglng tlllle 

(MAW) 
Top 50 tlbl. for l·hr llverages 

(L1T50) 
Top 50 table for 3-hr I~rlges 

(UT50) 
Top 50 table for 24·hr Iverag,. 

(L24T50) 
Top 50 table for NAVC· hr lverlSles 

(LNT50) 

Oehult: 0 

Def6Ult: T 

Default: T 

Oehult: T 

Defllult: F 
Top 50 table for length of run averages 

(Lltl50) " Default: 1 

lOP 'n' lable control 

Nl.I'Itler of 'lop' veluel at eech reeeptor 

NAVG" 0 

L1T50 . F 

LlT50 " F 

L24T50 " T 

LIIT50 " F 

UT50 " F 

(NlOP) •• Oef6U1 t: 4 I NTOP " 2 
(NTOP n.JSt be <. 4) 

Specific rBtlks of 'Top' velues rrported (NTOP velue. _t be entered) 
(ITOP(4) errey) •• OeflllJ!t: I !TOP .. 1, Z 

1,Z,l,4 

Pege: 3 

3/10/00 7:00AM 
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Top ", table foe 1-hr avera,el 
(L 1TOPM) Default: f L 1TOPM • f 

Top ", tlble foe 3-hr averages 
(LlTOPM) Default: f L3TOPM • f 

" , table foe Top 24-hr averageJ 

• Top 
(L24TOPM) Default: f L24TOPM • T I 

", table for NAVC·hr averagel 
(LNTOPM) Default: f LNTOPN f 'I • 

Top ,,' tlble foe length of run averages 
(UAW) -- Default: f LItAVG T ;, 

OUtput Unlu 

!kilts for All OUtput 
foe 

concentration 
1 • g/I11**3 
2 • mg/mu 3 
3 • UII/M**3 
4 • og/".*·3 
5 • Odour Units 

(lPRTU) -- Dehult: 
fo, 

Deposition 
;/111**2/s 

1t1I!J/"..*2/s 
UII/llu US 
rtg/".**Us 

I IPRTU" 3 

Visibility: extinction expressed In l/Hega'meters (IPRTU Is Ignor~) 

Threshold Exceedanee control 
-- Default: -'.0 

Counts will be tabulited for each ave r age that 
exceeds a specified non·roegatlve thres hold (output units). 

Threshold for '-hr averages (THRESH1) 
Threshold f or l-hr averagel (THRESH3) 
Threshold for 24-hr averages (THRESH24) 
Threshold for NAW·hr averages (THRESHN) 

THRESHI II -1.0 
THRESH3 '" -l.D 

THRESH24 = ' 1.0 
THRESH N " " .0 

.~~~.~~!-~~~~~~.~~~~.~~~~~~ .. Default: 
Output '-hr averag" f or s elected days (LECK" 
Output 3-hr averages for se lected days (LECIi3) 
Output 24'hr averagel for selected deys (LECHZ4) 
Output NAVG-hr average. fo r se lected deys (LECHN) 
Output selected Infonnatlon for debugging (LDEBUG) 

LECHI " f 
LECH) "f 
LECH24 " f 
LECHN f 
LDEBUG "F 

Days selected for output IECHO(366) " Default: 366*0 
IECHO ,,366*0 I 

(366 value. ftlSt be entered) 

Pl ot Output Options 

• 

Plot fHea can be created fOf' selected Top-n , Exceedanca and Echo 
table. selected lIbove. Two formats for these ffles are av.flabl:e. 
DATA and CliO. In the DATA fOlWlt . results at all receptors are 
If l ted along with the receptor location tx.y.v.l1.vaIZ ••• • l. 
In the GRID fOMnlt. rHults at only grldded receptora .re wrhten. 
uslrtg a CCIq)Ict representation_ The grldded value • • re written .In 
rows ex varies), It.rtlng with the most southern raw of the grid. 
The GRID fo,..t Is given the .IORD extension, and Includes header.1 
compatible with the SURFER{R) plotting software. 

A plotting and anatysll file Is also created for the del Iy peak · 
vlslbll lty lunary output, In DATA fOf'llollt only. 

Generate Plot- Fite Output (LPLT) ·· Default: F I LPLT "F 

Write Top· n fltes In GRID fonaat? 
(LTGRO) _. Default: f I lTGRD • F 

Write Exceedance fllea In GRID format? 
(LXGRD) Default: F LXGRD • f 

Write Echo fllea In CRID fot1llllt? 
(LEtRO) Default: F LEGRO • F 

Page: 4 
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IENDI 

CALPOST Control FHe Input Surmary -- ••••••••••••••••••••••• 

r ..... <U.tI with data In Puff fHe ,-Y: 
R ..... stlrtll"lSl <U.te •• year: 

month: 
day: 

Julian day: 
hour eodII"lSlCO-2l): 

R ..... length (hoors): 
species: 

Every hour of <U.tI processed •• HREP " 

ConcMtretlon' scalil"lSl factors 

o 

" 7 
4 

185 
o 

24 
PHIO 

Layer of processed datI: 1 
(:>0 " COl"OCMtrstions, . , " dry fllDles , -2 " wet fllDlu) 

Multiplicative scaling factor: 0_0000£"00 
Additive scaling factor: 0.0000£+00 

Hoorly background cOl'lCMtratlons used?: F 

Receptor Infonnatlon 
Grldded receptors processed?: F 

Discrete receptors processed? : T 
elSe C~lex terra ln . ~eceptors processed? : F 

Discrete Receptors Processed 

(All Discrete Receptors are Used) 

Visibility Processing Is HOT Selected 

Averlglng time & TOP 50 table control 
User-spec ified averaging time CNA\'1; hours): 

Top 50 tlble for '·hr averlges: 
Top 50 tlble for l·hr averages: 
Top 50 tlble for 24-hr lverages: 

Top 50 table f or NAVC· hr averages: 
Top 50 table for length of !VI averages: 

Top "n" table control 
Murber of "top" valws at aKh receptor! 
Specific renks of "top" values reported: 

Top "n" tlble for '-hr averellell: F 
Top IOn" tabl'- for l·hr .verqes: F 
Top -n" table for 24-hr averages: T 

Top "n" table for NAVG-hr Iverllles: F 
Top "n" table for length of !VI averages: T 

units requested for output: (ug, .... ]) 

Threshold Exceedence control 

o 
F 
F 
T 
F 
F 

, , 

Exceedances of a specified value will be CCUlted for --

Output opt I 001 
Plot fi les created: F 

OUtput l-hr Iverages for selected days: F 
Output l · hr Iverages for selected days: F 
Output 24-hr averlges for selected ~ys: f 
Output NAVe·hr averages for selected days: F 
Output selected infoNllltlon for clebugillng: F 

OIYS selected for output tables 

l,10/00 7:ooM 

0000000000 0000000000 OOOOOOOOOO OOOOOOOOOO 0000000000 0000000000 OOOOOOOOOO 0000000000 0000000000 0000000000 
OOOOOOOOOO 0000000000 OOOOOOOOOO OOOOOOOOOO OOOOOOOOOO 0000000000 OOOOOOOOOO OOOOOOOOOO OOOOOOOOOO OOOOOOOOOO 

Page: 5 
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oooooooooo 
IlOOOOOOOOO 

oooooooooo 
oooooooooo 

oooooooooo 
oooooooooo 

A TlF1CATlat OF PROCESSED MODEL FILE .--.-~.----

1If'PlJff 5.0 990228 

REFINED SIGNIFICANT IMPACT ANALYSIS, CALPUFF, CALPINE OSPREY 
RECEPTORS AT CIIASSAH~ITZICA INA, PROJECT ONLY 
FDEP CIIASSAHWITZKA CAlMEr D<JIAIN IIITH PRECIPITATION 

Chenltc.al 
SOl 

lpeclu names for each llyer In iIIOdel: 
1 

S04 
,OJ( 
HNOJ ,., 
PMlO 

1 
1 
1 
1 
1 

•••••••• •• •••• NOTICE • •••••••••••••• 
HOREep .rray reset to full range: ,II , . 

INPUT FILES 

Default hme 

CALPOST. INP 
MOOEl.DAl 

Unit No. 

5 
4 

OJTPUT FILES 

M_ unit No. 

CALPOST.lST 7 

File Name and Path 

celpost. ffl) 
c. tpuff .coo 

Ffle liMe and Path 

calpost .lst 

3/9/00 

0000000000 
000000 

3/10/(10 7:00AM 

0000000000 

. e •••••••••••••••••••••••••••••••••••••••••••••• •••••• • _ ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CALPOST Version 5 ~ O level 990228 ... _ .. .... ........................•. .. ........ .....•............•.. ...................................... .. ......... ..... .... 

Z4-1IOOIl AVERAGE CONCENTRATION AT EACH RECEPTOR FOR TH~ PERI OD ENDING YEAR : 90 DAY; 185 HWR(O-21): 

DISCRETE RECEPTORS: PMlO 

RECEPTOR COORO IIiATES (0) CONCEIITRATIOII 
, 

RECEPTOR COORDIIiATES (kill) CONCEIITRATION 

1 340.300 3165.700 1.84T8E-02 7 343 . 700 3178.300 3 .1858E- OZ , 340.300 3167.700 Z.03Z6E-OZ • 34Z .4OO 3180 .600 3.2067£-OZ 
3 340.300 3169.800 Z.ZZ04E-OZ • 34 1.100 3183.400 3.ZZ97E-02 
4 340.700 3171.900 Z. 439ae -OZ 10 339.000 3153 .400 3.12lZE-OZ 
5 34Z.OOO 3174_000 Z. 7378E -OZ 11 336.500 3183.400 Z.960ZE-OZ 

• 343.000 3176.200 3.oooZE-OZ 1Z 334.000 3183.400 Z. 7807E-OZ 
13 331.500 3183.400 Z. 5944E-OZ , .... _ ........•.•....••................... _ .................... ' ............................................ -.............. . , 

.............................................. ~~! .. ~:~:!~.~;~ ........... ~:~:!.~~~~ ................................... . 

• 
, 
, 

PMl0 I 
I 

TOP-50 Z4-HOOR AVERAGE CONCEIiTRATlON VALUES ;(09/ ... · 3) 

YEAR DAY HCUReO·D) RECEPTOR TYPE CONCENTRATI~ 

Page; 6 
! 

COORDINATES (kill) 
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3/10/00 7:00AM 

90 '85 2l ( 0, ., 0 3 .2297E·02 341.100 3181 .4oo 
90 '85 2l ( 0, " 0 3.2067E·02 342.400 31&0.600 
90 '85 2l ( 0, 71 0 3.1858E·02 343.700 3178.300 
90 '85 2l ( 0, 10) 0 3 . 1232E·0' 339.000 3183.400 • 90 '85 2l ( 0, 6, 0 3.ooo2E·02 343.000 3176.200 
90 '85 2l ( 0, 11) ~ O 2.9602E·02 336.500 3183.400 
90 '85 2l ( 0, 12) 0 2.7807E·02 334.000 3183 .400 
90 '85 2l ( 0, 5) 0 2.7378E·02 342.000 3174.000 
90 '85 " ( 0, '" 0 2 .5944E·02 331 .500 3183.400 
90 '85 2l ( 0, 4> 0 2.4398E·02 340.700 3171.900 
90 '85 2l ( 0, " 0 2.2204E·02 340.300 3169.800 ,. '" 2l ( 0, 2) 0 Z.0l26E-OZ 340.300 1167.700 
90 '85 2l ( 0, 1) 0 1.8478E·02 340.300 3165.700 

0 0 0 ( 0, " O.ooooE-+oo 0.000 0,000 
0 0 0 ( 0, " O.OOooE-+OO 0.000 0.000 
0 0 0 ( 0, " O.ooOOE-+oo 0.000 0 .000 
0 0 0 ( 0, " O.ooooE-+OO 0.000 0.000 
0 0 0 ( 0, " O.OOOOE-+OO 0.000 0.000 
0 0 0 ( 0, " O.ooooE-+OO 0.000 0 .000 
0 0 0 ( 0, " O.OoooE-+oo 0.000 0 .000 
0 0 0 ( 0, " O.OOOOE-+OO 0.000 0.000 
0 0 0 ( 0, " O.oooOE-+OO 0.000 0.000 
0 0 0 ( 0, " O.ooooE-+OO 0.000 0.000 
0 0 0 ( 0, " O.ooooE-+OO 0.000 0 .000 
0 0 0 ( 0, " O.ooooE-+oo 0.000 0 .000 
0 0 0 ( 0, " O.ooooE-+oo 0.000 0.000 
0 0 0 ( 0, " 0.0000£-+00 0.000 0.000 
0 0 •• ( 0, " O.ooooE-+OO 0.000 0.000 
0 0 0 ( 0, " O.OOOOE+OO 0.000 0.000 
0 0 0·· ( 0, " O.ooooE+OO 0.000 0.000 
0 0 0 ( 0, " O.ooooE+oo 0.000 0.000 
0 0 0 ( 0, " O.OoooE+OO 0.000 0 .000 
0 0 0 ( 0, " O.OOooE+oo 0.000 0 .000 
0 0 0 ( 0, " O.ooooE-+oo 0.000 0.000 
0 0 0 ( 0, " O.ooooE+OO 0.000 0 .000 
0 0 0 ( 0, " O.ooooE+OO 0.000 0 .000 
0 0 0 ( 0, " O.ooooE+OO 0.000 0.000 
0 0 0 ( 0, " O.oooOE+OO 0.000 0.000 • 0 0 0 ( 0, " 0.0000[+00 0.000 0.000 
0 0 0 ( 0, " O.ooooE+OO 0.000 0 .000 
0 0 0 ( 0, " 0.0000[+00 0.000 0 .000 
0 0 0 ( 0, " O.ooooE+oo 0.000 0.000 
0 0 0 ( 0, " o.ooooE+oo 0.000 0 .000 
0 0 0 ( 0, " O.OOOOE+OO 0.000 0.000 0 0 0 ( 0, " O.ooooE+OO 0.000 0.000 
0 0 0 ( 0, " o.OOOOE+OO 0 .000 0 .000 
0 0 0 ( 0, " O.OOOOE+OO 0.000 0. 000 0 0 0 ( 0, " O.DOOOe+OO 0.000 0.000 
0 0 0 ( 0, " O. OOOOE+OO 0.000 0.000 
0 0 0 ( 0, " O.ooooE+oo 0.000 0.000 

.......... -.... _-..... __ ._ ••....•.. _ .................... -•............... _ .•.......•.. _ ........ _ ............ _ .. -._ ............ 
CAlPOST Version 5 .0 Level 990228 --•......... _._ ... __ .-•............ -..... _ ............ -... _.-••.................•.... _ ....... _ ............................... 

PMIO 

Z kANn:O Z4· 1IOUR AVERAGE CONa:NTRATlOII VALUES AT EACH DISCRETE RECEPTOR (YEAR,OAY,ENDING HOUR) Cug/_··) 
RECEPTOR COORDINATES (0) 1 RANK 2 RANK , 340 .300 3165.700 1.8478E·02 (90,185,23) O.OOGOe+oo ( 0, 0, 0) 2 340.300 3167. 700 2.0326E·02 (90,185,23) O.ooooe+oo ( 0, 0 , 0) , 340.300 3169.800 2.2204E-02 (90,185,23) O.ooooe+oo ( 0, 0, 0) , 340.700 3171.900 2.4398E -02 (90,185.23) O.ooooE+OO ( 0, 0, 0) 5 342.000 3174 .000 2.7378E-02 (90,185,23) O.OooOUoo ( 0, 0, 0) 6 343.000 3176.200 3.0002f·02 (90,185,23) O.ooooe+OO ( 0, 0, 0) 7 343.700 3178. 300 3.1858E-02 (90,185 , 23) O.ooooE+OO ( 0, 0, 0) • 342.400 3180. 600 3.2067E-02 (90,185,23) O.OOOOE.OO ( 0, 0, 0) • 341.100 3181.4oo 3.229TE- 02 (90,185,23) O.OOOOEtOO ( 0, 0, 0) 10 339.000 3183.400 3.1232E · 02 (90,185,23) O.OOOOE+oo ( 0, 0, 0) • 11 336.500 3183.400 2.9602E·02 (90,185,23) O.ooooe+OO ( 0, 0, 0) 12 334.000 3183.400 2 .7B07E·02 (90,185,23) O.ooooE+OO ( 0, 0, 0) 

" 331.500 3183.400 2.5944E·02 (90,185 , 23) O.ooooe+oo ( 0, 0, 0) 

••••••••••• _ •••••••••••••••••••••••••••••••••••••••••••••••••• ~ •••••••• * ••• * ••••••••••••••••••••••••••••••••••••••••••••••••• 
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CAlPOST Version 5.~ I I level 990228 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

3/10/00 7:00 ..... 

I 

• stM4ARY SECTl9N 

PMIO 

tug/,,·*]) 

; 

RECEPTOR COOII.DINATES (kill) TYPE 
, 

PEAK (YEAR,DAY,ENDING ~) FOR RANK fOR AV£RAGE PERUD 

• 341. 100 3183.400 DISCRetE 3.2Z97E·02 (90, 185,23) RAN' 1 24 ' HOOR 
0 0.000 0.000 DISCRetE O.OOOOE+OO ( 0, 0, 0) RAN' 2 24-HOJR 

• 341.100 3183.400 DISCRETE 3.2Z91E-02 RANK 24'HOJR 

• 

, 

• 
Page: 8 
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............................................................................................................................. 
CALPOST Ver.fon 5.0 Level 990228 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

RIXI Title: 
CALPINE OSPRAY CLASS I SINIFICANT IMPACT ANALYSIS, PH'O 2/6/00 
RECEPTORS AT CIlASSAIt(l'ojITUA NIlA, 24- HCl)I! AI«l ANNUAL AVERAGING TIMES, CALPOST 
Z SIMPLE'CYClE NATURAL GAS FIRED CT. AT BASE L~, 32 DEGREES + COOLING TOWER 

I NPOT GROCIP: , General rlXl control parameters 

Option to rv'I .1I periods fOU"d 
in the _ to ffle( s ) (HETR'-'I) Default: 0 'METRUN " 0 

HET~ • 0 Run period eKptlcitty defined below 
METRUN .. 1 Run all periods In CALPUfF data f1le(.) 

Starting date: 
<used onl y If 

HETRUN .. 0) 

Year 
Month D., 
HM 

(lSYR) 
(lSMO) 
(ISOl) 
(lSHR) 

H\SItler of hour. to ~~ess (HHRS) 

No default 
No default 
No default 
Mo default 

Ho defaul t 

ISYR 
IS'" 
ISDY 
ISHR 

MKRS 

• 90 
• • • ,. 
• D 

• " 
Species to proce~ (ASPEC) Ho default 
(ASPEC • VI S'B for visibi li ty processing) 

ASPEC • PH'O 

Process every hour of data?(NREP) •• Default: I NREP · , (1 " every hour processed, 
2 " every 2nd hoor processed, 
5 .. !Wry 5th hour processed, e tc.) 

Concentration and scaling factors 

Layer/deposition code (ILAYER) De fault: 1 I ILAYER " 1 
", for CALPUfF concentr ations, 
,." for dry deposition flwo,es , 
',2' for wet deposition flwo, tI . 

Scal ing hctora of the fo ... : 
X(~) .. X(old) • A + B 

(HOT applied If A .. B .. 0.0) 

Defaults: 
A. " 0.0 
B " 0.0 

Add Hourly BackgrOln;! Concentrations? 

A .. 0.0 
B " 0.0 

(LBACK) •• Default: F I LBACK" F I 

Receptor Infonnatl on 

Grldded receptOl'" processed? (LG) · · Default: F I LG .. F 
DI . creta receptOl'" processed? (LD)" Default: F I to .. T 
CTSG Ca.p\ex terrl!n receptor' proce •• ed? 

(Ltl) •• Default; F LCT .. F 

"Select range of DISCRETE receptor. (only used when LD " T): 

Select ALL DISCRETE receptor. by setting NDRECP flag to '1; .. 

I 
I 
I 

Se lect SPECIFIC DISCRETE receptor. by entering I flag (0,1> for each 
o '" discrete receptor no t processed 
1 " dl s<:rete receptOl" processed 

usln<;J repeated velue notation to select blocks of receptor. : 
23-1 ,5·0 1Z·' 

FIe'll fo~ all ~eceptors after the l ast one assigned Is .et to 0 
(NORECP) •• Oefaul t: ·1 

J NDRECp. ·1 

"Select range of GRIDDED receptors (only used when lG .. l): 

Page: 1 
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X Inde~ of LL corner ( IBCRID) 
(., OR 1 (. lBGRID ... NX) 

T Index of LL corner (JBGRID) 
(- 1 OR 1 ". JBCRID " .. NY) • X Inde~ of UII: comer (IEGRID) 
(·1 OR 1 ". IEGRID "R NX) 

T inde~ of UII: corner (JEGRID) 
(,1 OR , "a JEGR ID ,,_ NY) 

Dehutt: -, 
. - Default: ., 

Def~tt : -, 
•• Default: -1 

18CRID .. 1, 
I 
, 

I JBGRID .. ~, 

I IEGRID " l , 

I JEGRID .. · 1 

Note: Entire grid I, processed If IBGRID-J8CRID=IEGRID-JEGRID.·' 

IENDI , ............... -......... . -.-.- .- . --.-----.- -...... -.. · · ·-·· ··- ---- r--········· 

INPUT GROOP : 2 •• Vi,lbllity Per_ter, (AS!'1:C ,. VISI8) 

Mexi~ reletlve h~ldity (X) used In particle growth curve 
(RIIMAlI) •• Default: 98 I RHIW( "0.0 

Modeled speeles to be 
Include SUlFATE? 
Include NITRATE? 

Included In C:OIIp.Itlng the light extinction 

Incll.de ORGAlIIC CARBON? 
Include e:o.u:SE PARTICLES? 
Include FINE PARTICLES? . -~ 

(lVS04) •• Defaul t: T lVS04 " T· 
(LVM03) Default: t lVH03 '" TI 
(LVOC) Default: T LVOC" T, 
(lVPHC) Default : T lVPMC" T' 
(lvPMF) Default: T LvPMF r: 

AncI, when renklng for TOf.·N, TOP·50, erod Exceedance tltbles , 
Include BACKGROUND? (lVBK) ·· Defaul t: T I LvtlK .. T! 

Spec:les name used for partlculetes In MODEL.DAT file 
COARSE (SPECPMC)·· Default: PMC I SPECPMC PHC 
FINE (SPECPKf) .- DefllUlt: PMf I SPECPMf " pHf 

Extinction Efflc:lency Cl/lb per ug/III"*3) 

• 

MODELED particulate species : 
PH COARSE (EEPMC) 
PH FINE (EEPMF) 

Default: 
Default: 

0,6 I 
1.0 I 

BACKGROUND partlculete spec:les : 
PM COARSE (EEPMCBK) Default : 0.6 EEPMtll( .. !0.6 I 

Other speelet: 
AHMONILM SULFATE (EES04) Default: 3.0 I EEsot. 
AMMONIUM NITRATE (EEM03) Default: 3 .0 I EENOl 
ORGAtlIC CARBON (EEOC) Defaul t: 4 .0 I EEOC 
SOi l (EESOl l) -- Default: 1.0 I EESOll 
ElEKENTAl CARBON (EEEC) -- Default: 10. 1 EEEC 

_ 3,.0 
,. 3.0 I 
.. 4,,0 I 
a 1.0 I 
_ 1.0. 0 I 

Background E~tlnc~lon Computation 

• 

Method used for background tight e~tlnctlon 
UfVISBK) -- Default: 2 I HVISBK" tZ I 

1 - St.q)ly '1""le light extlnc:tion and hygroscopic fractl,on 
- IWACIH (1993) RII acIJustlMnt applied to hYllr~oplc tiKk9round 

and IIIOdeled sulhtl Ind nhrate . . 
2 .. CotrpJte e~tinctlon frOllll . pecleted PM lllelllurlllltflts (Ai 

• PATH RH adJustrent applied to obaerved end IIIOdeled isutfate 
and nitrate 

• RH fector I, capped at RHMAX 
3 '" COIJIPUte Ixtlnctlon frc. .peehted PM .e1llUl'eMI!1Its (8) 

,. ... TH 1111 adjustllent applied to obaerved and .ode:led ;sulfate 
and nitrate 
Receptor·hour excll.ded If RH>RIOtAX 
Receptor-dey excluded If fewer then 6 valid receptor-hour' 

4 _ Rllad hourly trllnSllllllaaeter bac:kground e~tlnctfon meisurements 
- PATH RII adjus t ment applied to model ed sulfate end ni t rate 

Hour exctl.ded if measurement invalid (MI •• lng, Interference , 
or large 11M) 
Receptor-hour excluded If IIH>RIiHAX I 
Receptor'dey excluded If fewer then 6 valid receptot"-hour ' 

5 a Read hourly nephelometer beekground extinction .elsu~ement. 
• Ray leigh extinction vilUl! (BEXTRAY) added to ~esu~ement 

Pege: 2 I 
I 
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PA.TK RH adjustment applied to modeled l utfate and nitrate 
Hour excluded If llleasurement Invalid ( .. lasing, interference, 
or large RH) 
Receptor-hour excluded if RH>RHMAX 
Receptor 'day exc luded If fewer than 6 valid receptor·houra 

AddltlOOllI Inputs used f01" ICVIS91C .. 1: .. 

8ackgrOU"d light extinc t i on <UHm) 
(SEXTSIC) . - No def ault 'BEXTSIC a 0 .0 I 

Percentage of particles affected by relative h~ldi ty 
(RII FRAC) •• No defaul t I RIIFRAC = 0.0 I 

AddltlOl'\ltI Inputs used for MVISBI( .. 2,3: 

BackgrOU"d extinction coeffl chmts are COllpJted frOll monthly 
COHCEN TRATlONS of arm'IOI'Iiln sul fate (81(S04), arrrnonhn n itrate (BII:II03), 
coarse part lculat~ (BICPMC), organic carbon (BICOC), soil (BICSOll), and 
elenenta l car bon (BKEC). Month 1 I I January. 
(ugJ"*3) 

(81CS(4) • • No default 

(8KNOl) • • No defaul t 

(81CP1tC) No defaul t 

. " 

(8KOC) No defaul t . .. 

(SICSOIL) • • No default 

(SKEC) •• No defaul t 

BICS04 .. 0.0, 0.0, 0 .0, 0.0 , 
0.0, 0.0, 0 .0, 0.0, 
0.0, 0.0, 0.0, 0.0 I 

BICN03 a 0.0, 0.0, 0.0, 0.0, 
0 .0, 0.0, 0 .0, 0.0, 
0 . 0, 0.0, 0; 0, 0 . 0 I 

I BICPMC .. 0.0 , 0.0, 0.0, 0. 0, 
0 .0, 0.0, 0.0 , 0.0, 
0 .0, 0.0 , 0.0, 0 . 0 I 

I BICOC .. 0.0, 0.0, 0.0, 0 .0, 
0.0, 0.0, 0.0, 0 .0, 
0.0 , 0 .0, 0 . 0 , 0.0 I 

BICSOIL- 0.0, 0 .0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0 .0, 
0.0, 0.0, 0.0, 0 .0 I 

I BICEC .. 0.0 , 0.0, 0.0, 0 .0 , 
0.0, 0.0, 0.0, 0.0, 
0.0, 0 .0 , 0 .0, 0.0 I 

AdditiOl'\ltI Inputs used for MV ISBIC .. 2 , 3 , 5: 

btlnctlon dl.Ie to Rayleigh scatter ing II added (UMm) 
(BEXTRAY) • • Default: 10.0 I BEXTRAY .. 0.0 I 

IENDI 

INPUT GRCU> : 3 •• Processing options 

Averaging tl mo and TOP 50 Table control .. . --............. --...... ~ ... . .. . . •. 
User ' speci fied averaging tiMe 

(HAW) 
Top SO table for 1·hr averages 

(l1TSO) 
Top SO table ,,, 3·hr averages 

( UT50) 
Top 50 table ,,, 24·hr averages 

(L24T50) 
Top 50 table for HAV1i-hr averag~ 

Default: 0 

Default: T 

Default: T 

Defau lt: T 

(LNT50) Default: F 
Top 50 table for l ength of rln averages 

(LRT50) - - Default: T 

TOP ' n' Table control 

N~r of 'Top' values It each receptor 

NAVG " 0 

L1T50 '" F 

L3T50 .. F 

l24150 .. T 

LNT50 .. f 

UTSO '" F 

(NTOP) •• Default: 4 'MTOP = 2 
(NTOf' IIJJSt be <- 4) 

Specific r anks of ' Top ' values reported (NTOP val ues IIIJSt be entered) 
("OPC4) array) •• O.f ... \t. I nor. , , 2: I 

' , 2,3,4 

Page : 3 
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lop 'n' table f., "hr aver.," 
(LlTOPN) Default: f 

lop 'n' teble f., 3·hr aver egel 
(UfOl'N) De fault: F 

• l op 'n' teble f. , 24-hr averagel 
(L24TOPN) Defaul t: F 

lop ' n' teble f., NAVG-hr averagel 
(UTOPN) Default: F 

lop 'n' teble for l ength of run avereges 
(LRAVG) -- Default: F 

OJtFlJt unl ts ._-_ .. __ .-_. 
units for All OUtput f., 

Concentration 
1 " g/lll**3 
2 " 1119/111**3 
3 • ug/lll**3 
4 09/111**3 
5 " Odour Unl tI 

(IPRTU) •• Default: f., 
Deposition 

g/ll**2/s 
JlQ/".**Us 
I./9/m" 2!s 
ng/rn" Us 

I IPRTU. 3 ! 

Visibi l i t y: ext i nction expressed In l /Nega-meters (IPRTU Is ignored) 

Threshold Exceedance control 
-- Default: -1.0 

Counts wil l be tabulited f or each average that 
exceeds a 5peeified non,.negative threshold (output units ). 

Threshold for ,-hr evereges (THRESH') 
Threshold for 3·hr avereges ( THRESH3) 
Threshold for 24·hr averages (THRESH24 ) 
Threshold for NAVa·hr averages (THR ESH N) 

THRESHl 
THRESH] • 

THUSH24 • 
THRESHN • 

- , 0 ' I -':0 ; I 
-1.0 I 
- '. 0 I 

• ~~~-~~~-~~~~~~-~~~~-~~~~~~ -- Defaul t: f 
OJtput '-hr averlges for selKted days (LECH1) 
OJtput 3·hr Iwrages fOI"" selKt ed days ( LEC"3) 
OUtput 24-hr awragel for selKted days (LECH24) 
Output KAVC'hr Iverages for selected days (LECK") 
OUtput sel ected Infol"llllltion f or ciebugging (LDEWG) 

DeYI selected for output IECHO(366)" Defeult: 366*0 

LECHl 
LE CH3 
LE CH24 
LECHN 
lDEBUC 

• F 

• f of 
• F 
• F I 

IECHO • 366*0 I 
(366 values nlSt be entered) 

Plot OJtput Options 

• 

Plot file s can be c r eated for selected Top-n, Exceedance and Echo 
tables selected ebove . Two fonnats for these f i l es art available, 
DATA and GRID. In t he DATA for.at , results at a lt r eceptorl are 
l isted along with the r eceptor l ocati on DI, y,val1,vat2, ••• J . 
In the GRID 10.-..t, r esults at only grldded receptors are wrlt:ten, 
using I carpec:t representation. The grldded values are written In 
rOWS ( x veries), starting wfth the IIIOS t IOUthem row of the gr~l d . 
the CJUD fOMlllt I, glvwo the .CD extension, and Inch-del header s 
cCllptlble wfth the SURfER(R) plotting software. ' 

A plotting lind analysis fil e Is also created for the dally pee,k 
vlsl blllty summery output, In OATA f ormat only. 

Generate Plot-file OUtput (LPU) -- Defaul t: f 

Write Top' n files In GRID format? 
(U GRD) -- Default: F 

Write Exceedance fi l es in GRID fonnat? 
(lXGRD) Default: F 

write Echo files In GRID fOMMt7 
(LEGRD) Default : 

I LPLT • 

I LTGRD • 

LXGRO • 

"ORO 

PlIge: 4 

r: I 

" 
, 

F. I 

F I 
I 

I 
I 
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IENOI 

CALPOST Control File Input Sum.ery ••••• ••••••. - • • -.----- ••• 

Replace rur'l data with data In Puff file 1"Y: 
Rur'I nartlng date - - y.ear: 

IIIOflth: 
day: 

Jul ian day: 
hour endlng(O-2l): 

Run length (hours): 
Species: 

Every hOUl' of data processed -- NREP .. , 

Concentration & scaling factors 
Layer of processed data: 

o 
90 
8 ,. 

". 
o 

24 
PM10 

(>0 " concentrations, . , • dry fluxes, ·2 .. wet fluxes) 
Multiplicative scatlng factor : O.OOOOE+OO 

Additive sca l ln; factor: O.OOOOE+oo 
Hour l y backgrOl.nd concentrations used1: f 

Receptor Information 
Cridded r eceptors procened?: F 

Discrete receptors processed?: T 
el SG eompl eK terrain receptors processed1: F . . , 

Discrete Receptors Processed 

(All Discrete Receptors are Used) 

Visibility Pr ocessing Is NOT Selected 

Averaging time' TOP 50 table control 
User -specified aver aging time (NAVe hours): 

Top 50 tabl e f or ' -hr averages: 
Top 50 table for 3· hr averages: 
Top 50 table for 24-hr averages: 

Top 50 table for MAVG-hr averages: 
Top 50 table for length of rur'l averages: 

Top "n" table control 
Nlllber of "top" values at each receptor: 
Specific r lW'\ks of "top" val ue. reported: 

Top "n" table for '-hr averages : F 
Top "n" tabt~ _for 3-hr averages: f 
Top "n" table for 24· hr averages: T 

Top "n" table f or HAVG·hr averages: F 
Top IOn" table for l ength of IU\ aV11rages: T 

units r equested for output : (ug/"*3) 

Threshold Exceed&nce control 

0 
F 
F 
T 
F 
F 

, , 

bceedances of a specified velue will be CQl.rlted for _. 

Output options 
Plot files created: F 

Output "hr aver ages for s,lected days: F 
Output 3·hr averages for selected days: F 
Output 24-hr ,verages for selected days: f 
Output NAVG-hr averages for sel ected days: f 
Output se l ected Information for deb.!gglng: F 

DayS se l ec:tKl for output tablea 

3{10{00 7:00AM 

OOOOOOOOOO OOOOOOOOOO OOOOOOOOOO OOOOOOOOOO 0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 
OOOOOOOOOO OOOOOOOOOO 0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 0000000000 
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I 
0000000000 0000000000 0000000000 0000000000 OOOOOOOOOO 
0000000000 0000000000 0000000000 0000000000 0000000000 = 0000000000 

000000 
0000000000 

3110100 7:~ 

0000000000 OOOOOOOOOO 

..,NTlfICATlON OF PROCESSED IO)EL FI LE • • • ••• ~ • • •• 

..... fF 5.0 990228 

REF I NED SIGNIF I CANT I MPACT AlIALYSIS, CALPUFF , CALPINE OSPREY 
RECEPTORS AT CHAS$AHOWITZkA NUA, PROJECT ONLY 
FDEP CHASSAIIOWITZlCA CALMET ~I N WITH PRECIPITATION 

Che.lcat 
S<>2 

spe<: l u NllneS for each layer In 1IIOde1: 
1 

so< 
'OX 
MHO> 
NO> 
PHIO 

•••••••••••••• 

1 
1 
1 
1 
1 

NOTICE ................. 
NORECP .rr.y r eset to full r .nge: at l , . 

INPUT FILES 

Default N_ 

CAlPOST . INP 
MOOEL.DAT 

Unit No. 

5 , 
File Name and Path 

catpost . lfl) 
calpuff .con 

. ...... ........ ... . .... .... .... ..... ........ .......... ·············1· · ········ · ··· · ············· ··· · · ·······._ . .. ...... ..... . 
OJIPVT FILES 

.~~~-~~ Unit No. F i te NIIIfIe and Pith 

CAlPOST .lST 7 ca lpost.l s t 

.... ................................................................... ~ ..... ........... * .......... . * ••••••• * ••••••••••••••••••••••••• 
CALPOST Vers ion 5.0 i Level 990228 .......... ...................................................................................................................... 

24·1KlJIt AVERAGE iOHCENTRATlON AT EACH RECEPTOR fOR THE PUIOO ENDING YEAlI: 90 DAY: 228 HOUR(O'23): 

DISCRETE RECEPTORS: ""10 , 
RECEPTOR COORDINATES (kill) CONCENTRATION RECEPTOR COORDINATES (lell) CONCENTRATION 

1 340.300 3165.700 3.315U·02 ·t 343 . 700 3178.300 3.3782f·02 , 340.300 3167.700 3.3554E·02 • 342 . 400 3180 . 600 3.3100E · 02 
3 340.300 3169.800 3.4197E·02 ~ 341.100 3183.400 3. 1749E·02 • 340.700 3171 . 900 3.4305E-02 I, 339.000 3183 . 400 3. 1267E·02 
5 342.000 3174.000 3.4177E-02 " 336.500 3183 . 400 3 . 0546E·02 

• 343.000 3116.200 3 .4186E·02 ". 334.000 3183.400 2.9659E-02 
13. 331.500 3183.400 2.8667E-02 , 

•......... . ........................... .........•...... ······ ·······ii········································ . .....•......... 
CAlPOST version 5. 0 ' leVi! I 990228 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• * ••••••• 

• PM10 I 
I 

TOP·50 24 ' lIooR AVERAGE CONCEMlRATlON VALUES (USI .... ·3) 

YEAR DAY 1IOJII(0· 23) RECEPTOR TYPE CONCENTRATlQII r lMATES 

Page: 6 I 
I 
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90 "8 2J ( 0, 5) 0 3.43m·02 342.000 3174 .000 
90 ". " ( 0, 4) 0 3.4305E·OZ 340.700 3171.900 
90 '" " ( 0, " 0 3.4191£-02 340.300 3169.800 
90 ". 2J ( 0, .) 0 3.4186E-02 343.000 3176.Z00 • 90 '28 21 ( 0, 7) 0 3.378ZE·02 343.700 31711 .300 
90 228 21 ( 0, 2) 0 3.3554E·02 340.300 3167.700 
90 ". 21 ( 0, 1) · 0 3.3152E·02 340.300 3165.700 
90 '" 21 ( 0, " 0 3.3100E·OZ 34Z.4OO 31110.600 
90 ". 21 ( 0, .) 0 3.1749£·02 341.100 31113.400 
90 "8 2J ( 0, 10) 0 3.1Z67E-02 339.000 3183.400 
90 "8 23 ( 0, ", 0 3.0546E·OZ 336.500 31113.400 
90 ". 23 ( 0, '" 0 2.9659£-02 334.000 3183.400 
90 '" 2J ( 0, I" 0 Z.II667E-02 331.500 31113.400 

0 0 0 ( 0, 0) 0 .0000£+00 0.000 0.000 
0 0 0 ( 0, 0) O.ooooe+oo 0.000 0.000 
0 0 0 ( 0, 0) O.ooooe+OO 0.000 0 . 000 
0 0 0 ( 0, 0) O.ooooe+OO 0.000 0 .000 
0 0 0 ( 0, 0) O.ooooE+oo 0.000 0 .000 
0 0 0 ( 0, 0) O.ooooE+OO 0.000 0 .000 
0 0 0 ( 0, 0) O.OOOOE+OO 0.000 0.000 
0 0 0 ( 0, 0) O.OOOOE+OO 0.000 0.000 
0 0 0 ( 0, 0) 0.000010+00 0.000 0 . 000 
0 0 0 ( 0, 0) O.OOOOI!+OO 0.000 0 .000 
0 0 0 ( 0, 0) O.OOOOEfOO 0.000 0.000 
0 0 0 ( 0, 0) O.ooooe+OO 0.000 0.000 
0 0 0 ( 0, 0) O.ooooe+OO 0 .000 0.000 
0 0 0 ( 0, 0) O.ooooE+OO 0.000 0.000 
0 0 0 ( 0, 0) 0.000010+00 0 .000 0.000 
0 0 ' 0 ( 0, 0) 0.0000£+00 0 .000 0.000 
0 0 0 ( 0, 0) 0 .0000£+00 0.000 0. 000 
0 0 O· ( 0, 0) 0 .000010+00 0.000 0.000 
0 0 0 ( 0, 0) O.ooooEfOO 0.000 0.000 
0 0 0 ( 0, 0) 0.000{)f:+00 0.000 0.000 
0 0 0 ( 0, 0) 0.0000f:+00 0.000 0.000 
0 0 0 ( 0, 0) O.OOOOEfOO 0.000 0.000 
0 0 0 ( 0, 0) O.ooooe+OO 0.000 0. 000 
0 0 0 ( 0, 0) O.ooooe+OO 0 .000 0.000 
0 0 0 ( 0, 0) O.ooooe+OO 0 .000 0.000 • 0 0 0 ( 0, 0) O.ooooe+OO 0.000 0.000 
0 0 0 ( 0, 0) O.OOOOEfOO 0.000 0.000 
0 0 0 ( 0, 0) 0.000010+00 0 .000 0.000 
0 0 0 ( 0, 0) O.ooooe+OO 0 .000 0.000 
0 0 0 ( 0, 0) O.ooooe+oo 0.000 0.000 
0 0 0 ( 0, 0) 0.0000E+00 0.000 0 . 000 0 0 0 ( 0, 0) O.OOOOE+OO 0.000 0.000 
0 0 0 ( 0, 0) O.ooooe+oo 0.000 0.000 
0 0 0 ( 0, 0) O.ooooe+OO 0.000 0 .000 0 0 0 ( 0, 0) O.OOOOEfOO 0.000 0.000 0 0 0 ( 0, 0) 0.0000£+00 0.000 0. 000 
0 0 0 ( 0, 0) 0.0000£+00 0 .000 0.000 

•••••••••••••••••••••••••••• .! •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CAlPOST Version 5.0 Level 9902211 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

PHIO 
2 RANKED 24-fIOOR AVERAGE CONCENTRATION VALUES AT EACH DISCRETE RECEPTOR (YEAR,OAY,ENn ING HOUR) tug/ .. ··3} 

RECEPTOR COORDINATES (km) 1 RANK "ANK I 340.300 3165.700 3.3152E-02 (90,2211,23) O.OOOOE+OO ( 0, 0, O) , 340.300 3167.700 3.3554E-02 (9O,22I1,23) O.OOOOE+OO ( 0, 0, O) , 340.300 3169.800 3.4197E-02 (90,228, 23) O.OOOOE+OO ( 0, 0, O) 4 340.700 3171.900 3 .4305E-OZ (90,2211,23) O. OOOOEfOO ( 0, 0, 0) 5 342.000 3174.000 3.4377E-02 (90,2211,23) O. OOOOE+OO ( 0, 0, 0) • 343.000 3176.200 3.41116E· 02 (9O,2Z11,D) O.OOOOEfoo ( 0, 0, O) 7 343.700 3178.300 3.37aZE-02 (9O,228,23) 0. 0000E+00 ( 0, 0, 0) • 342.400 31110.600 3.3100E-02 (90,228,23) 0.0000E+00 ( 0, 0, 0) • 341.100 3183.400 3.1749£-02 (9O,ZZ8,23) O.OOOOE+OO ( 0, 0, 0) 10 339.000 31113 .400 3.1267E-02 (9O,228,23) O.ooooE+OO ( 0, 0, 0) 11 336 .500 3183.400 3.0546E-OZ (90,2:211,23) O.ooooE+OO ( 0, 0, O) • 12 334.000 3183 .400 2.9659£-02 (9O,228,D) O.OOOOE+OO ( 0, 0, 0) 

" 331.500 31113.400 2.11661£-02 (QI).22I1.21) O. OOOOE+OO ( 0, 0, 0) 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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CAlPOST Version S.O I level 990228 .......... ....................... .................................. , .....•......................•............................ 

• 
RECEPTOR 

• 

• 

5 
o 

5 

COORDINATES (kill) TYPE 

342.000 
0,'" 

3174.000 DISCRETE 
0.000 DISCRETE 

342.000 3174.000 DISCRETE 
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10.1.6 Coastal Zone Management Certifications 

The Osprey Energy Center is located in Polk Cbunty. Because Polk County is an 
interior county and the applicant is neither a federal agency nor seeking federal 
funding,. the Project is not currently subject to I;eview by Florida for consistency with the 
Florida Coastal Management Program (FCMP).: 
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SEctiON A 

PART 1: 

~: 620343.Il00(1) 
fORM rulE: JOINT ENVKlIit.Etfr ..... 
RESOU'ICE PERMfT APPI..ICATlOH 
(Io<,.TE:~3.1m 

Are any of the activities described in this application proposed 10 occur in, On, or over wetlands or other surtace waters? 
o yes iii no I 

Is this application being filed by or on behalf of a govemmefll entity or drainage district? D .yes 
PART 2: 
A. Type of Environmental Resource Pennit Request~d (check at least one). See Attachment 2 for thresholds and 

descriptions. 

o Noticed General- include information requested in Section B. 
o Standard General (Single Family Dwelling) - InClude information requested in Sections C and D. 
B Standard General (all other Standard General projects) - include information requested in Sections C 

and E. 
o 
o 
o 
o 

o 

Individual (Single Family Dwelling) - indude information requested in Sections C and D. 
Individual (an other Individual projects) - include information requested in Sections C and E. 
Conceptual - include information -reques(ed in Sections C and E. 
Mitigation Bank Permit (construction) - Il)CIude Information requested in Sections C and F. 
(If the proposed mitigation bank involves the construction of a surface water management system 
requiring another permit defined above, check the appropriate box and submit the information 
requested by the applicable section.) 
Mitigation Bank (conceptual) - indude information requested ;n Sections C and F. 

B. Type of activity for which you are applying (check :at \east one) 

It! Construction or operation of a new system, other than a solid waste facility .. including dredging or 
filling In, on Of overwetiands and other s!Jrface waters. 

o Construction, expansion Of modification c?f a solid waste facility. 
o Alteration Of operation of an existing system which was not previously permitted by a WMD Of DEP 
o Modification of a system previously penrilttod by a WMD or DEP. Provide previous permit 

numbcrs: __ 

o Alteration of a system 0 Exten.sIoO of permit duration 0 Abandonment of a system 
o Construction of additional phases of a sYstem 0 Removal of a system 

C. Are you requesting authorization to use Sovereign Submerged lands? 0 yes Iff no 
(See Section G and Attachment 5 for more infonnation before answering this question.) 

o . For activities In, on, or over wetlands or other sUlface waters, chock type of federal dredge and filt pennit 
requested: 

E. 

[J 
o 

Individual 
Nationwide 

o 

'" 
Programmatic General 0 
Not Applicablk 

Are you daimlng to qualify for an exemption? 

Dyes ItI no 
If yes, provide rule number If known. 

Golder: A ssociates 

Genernl 
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• 
, FORM': 62.)<).900(11 

FOIW nnE: X>IHT EN\f1R;()NI.\ENT ..... 
, RESOURCE PERMIT APP\.ICII T!ON 

o.o.TE: Odobe< J. 19% 

PART 3: B. : ENTITY TO RECEIVE PERMIT (IF OHlER TUAN 
A. OWNER(S) OF LAND OWNER) 
Name Name 
Mr. Paul Barnett 

Title and Company 
Oirector 

Til~e and Company 

Calpine Construction Finance Company. L.P, 
Address Ad,dress 
50 West San Fernando Street , 
City. Stale, Zip City, Stale, Zip 
San Jose, CA 95113 

Telephone and Fax Telephone and Fax 
Tel: (617) 723-7200 
Fax (617)723-7635 . 
C, AGENT AUTHORlZEO TO SECURE PERMIT D, 'CONSULTANT (IF DIFFERENT FROM AGENT) 
Name N~me 
Alex Ghafari 

Title and Company Title and Company 
Golder Associates Inc. 

Address Address 
5405 West Cypress Street 
Suite 215 
City, State, Zip Ci~, Slate, lip 
Tampa, Florida 33607 

Telephone and Fax Telephone and Fax • Tel: (813)287-1717 , 
Fax: (813) 287 1716 

PART 4: (Please provide metric equivalent for federally funded projects): , 
. 

A. Name of Project. including phase if applicable: , ,. 
Osprey Energy Center 

8. Is this application for part of a multi-phase project?, 
Dyes "'no 

c. Total app1icant-owned area contiguous to the project? 
19.5acres; __ ha. 

O. Total area served by the system: 19,5 aCfes.; __ '_h'. 

"- Impervious area for which a permit is sought: 5.06 ::1: aCfes; __ h', 

F. Volume of water that the system is capable of impounding: 
Approximately 1,2:1: ac. ft.; __ m' 

I 
G. What is the total area of work in, on, orover weUa~s or other surface waters? 

o aCfes; __ h,. ___ sq. ft.; __ sq. m. , 

H. Total volume of material to be dredged: ~ydf __ m ., 

I, Number of new boat slips proposed: ~A . wet slips; __ dry slips • 
Golder 'Associates 
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ERN)e<;:tion A 
Osprey Energy Cente r 

PART 5: 

Project location (use additional sheets if needed): 
Counly(ies): Polk 

Section(s) 15 
Section(s) 
Section(s) 

Land Grant name, if applicable: 

Township 28 S 
Township 
Township 

Page 3d, 

Range 25 E 

Ra"". 
Range 

Tax Parcel ldentificalion Number: (Legal description is provided in the survey plan) 

Street Address Road or olhef Ioc3tion: Not ostablished 

City. l ip Code, if applicable: Aubumdale, Florida 

PART 6: Describe in general terms the proposed project, sys~em. or activity. 
, 

February. 2000 

Fom...: 62.::1013.900(11 
fORM TiTlE: JOINTElNlRONIAEHTAl 
RESOURCE PERMIT APP\.ICA.TION 
DAlE: ~ 3. 19!15 

The Project is a new power plant facillly to be constructed in Polk County, Florida. The Project Site is an undeveloped 

land totaling an area of 19.5 acres. No weUand or surface water bodies are presenl 

The site development involves the coostruction and operation of a storm water management system to reduco the 

impact to storm water quality and quantity from site developmenl The storm water management system consists of two 

dry detention ponds that detain the storm water runoff of a 25'-year. 24-nour storm event and discharges through control 

structures Into adjacent swales at a p«Hfevelopmcnt discruirge rate that complies with the ERP requirements and the 

FOOT drainage connection pennil 

The storm water management plan presented with this r application will satisfy the wat9r _ quality and quantity 

requirements established outlined by the Florida Department of Environmental Protection (FOEP). South West Florida , 
Water Management District (SWFWMD). and FOOT. 

Gol der ~ssod.ates 
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PART 7: 

B. 

Agency 

-...&... 

--
- -

C. 

, 

FORIU: 62.:1013.900(1) 
FOAM TITlE: JOINT ENVIROtIMENTAt. 
RESOURCE. PERMIT N'l't.ICATION 
DATE: ~3. 1995 

If there have been any pre-application meetings, ii'lcluding on-site meetings, with regulatory staff. please list 
the dale(s), Iocation(s). and names of key staff and iProject representatives. 

A pre-application meeting was held at FDEP ,district office in Tampa on February 22, 2000. The 
representatives attended the meeting were: 

Mr. Randy Cooper - FDEP 
Mr. Keith Laakkonen - FDEP 
Mr. Alex Ghafari - Golder Associates 

Please identify by number any MSSWNVeUand R~sourco/ERP/ACOE Permits pending, issued or denied for 
projects at the location, and any related enforcement actions. 

Date NoJType of Application Action Taken 

, 
-- ~ --

, 
-- -- --
-- -- --

• 

Note: The foJlowing Information is reQ\lirod for Pft!jects proposed to occur in, on or over wetlands that need a 
federal dredge and fill pooM 01"" an authorization 'to use state owned submerged lands. Please provide the 
Mmas, addre...<;..<;a.<; ~nd zip codes of property owners whose property directly adjoiN> the project (excluding 
application) and/Of (for proprietary authorizatioos) is located within a 500 fl radius of the applicant's land. 
Please attach a plan view showing the owner's names and adjoining property linos. Attach additional sheets If 
necessary. 

Please see Attachment A 

I. 2. 

3. o. 

,. 6 .. 

, 
7. S, , 

, 

Golde~Associates 
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PART 8: 

February, 2000 

fORlU: 62-343.900(11 
FORM Tm..E: JOtfr EtNIRON"'ENTAl. 
R£SOUR(;E PEIlMT N'f'UCATlOtt 
DATE.: 0I;:t<Jbet 3. 1995 

A. By signing this application form, I am applying, or I am applying on behalf 01 the applicant. for the pennit and 
any proprietary authorizatio{l.s identified above, according to the supporting data and other inciderltal information 
field with this application. I am familiar with the information cootained In this application and represent that such 
Information Is true, complete and accurate: I unders~nd this is an application and not a permit, and that work 
prior to approval Is a violation. I understand ttm:1 this application and any permit issued or proprietary 
authorization Issued pursuant thereto, does not relieve me of any obligation for obtaining any other required 
federal, state, water management district or local peimit poor to commencement of construction. I agree, or I 
agree on behalf of the applicant. to operate and ma'intain the permitted system unless the permitting agency 
authorizes transfer of tho permit to a responsible opetation entity. I understand that knowingly making any false 
statement or representation in this application Is a violation of Section 373.430, F.S. and 18 U.S.C. Section 
1001 . I 

Richard At ZWOJak, Alee · Golder Associates Inc 
TypedlPrinted Name of Applicant (if 1'10 Agent is used) or Agen:t (if ono Is SO aulhori%ed below) 

Signature of Applicant/Agent 

Director of Environmental Planning 
(Corporate Tide if applicable) 

Dato 

AN AGENT MAY SIGN ABOVE 2tibl IF THE APPUCANT COMPlETES THE FOLLOWING: 

8 . I hereby designate and authorize the agent listed a~vo to act on my behalf, or on behalf of my corporation, as 
the agent in the processing of this application f()( ~e permit and/or propOOtary authorization indicated above; 
and 10 furnish, on request supplemental Infonnation In support of the application. In addition, I authorize the 
above-listed agent to bind me. or my corporation, to perform any requirements which may bo necessary to 
procure the permit or authorization indicated above. i l understand that knowingly making any false statement or 
representation In this application is a violation of Section 373.430, F.S. and 18 U.S.C. Section 1001. 

Paul Bamett 
TypedlPrinted Name of Applicant Signature of Applican

l
, Dato 

DIrector 
(Corporate T1Ue If applicable) 

PIeaH note: ThlIDpI!Clnt'. odglNlslgnatu(f loot. com Is ,..,gulred _boW, 

PERSON AUTHORIZING ACCESS 10 THE PROPERTY MU$T COMPlETE THE FOllOWING: 

A. I either own the property described in this application or I have legal authority to allow access to the property, 
and I consent. after receiving prior I'IOtification, kl any site visit on the property by agents or personnel from the 
Department of EnvIronmental Protection, tho Water Management District and the U.S. Asmy Corps of Engineers 
necessary f()( the review and klspectioo of the propOsed project specified In this appf'lCation. I authorize these 
agents or ~ to enter the property as marly times as may be necessary to make such nMew and 
inspection. Further, I agree to provide entry to tho project site for such agents or personnel to monitor permitted 
work if a permit is granted. ' 

Paul Bametl 
TypedlPrlnted Name of Applicant Signature of Applicant Date 

Pirector 
(Corporate T1Ue if applicable) 

Golder A~ates 
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Page 1 of i March,2000 
Osprey Energy Center 

SECTION C 

FORW: Q-3.4U0D( I J 
FORM TInE: JOINT EHVlRONMENTA4. 
~ I'EA)MT APPUCATlOH 
tMTB CIr;:tobcir 3, 1995 

Envi ronmental Resource Permit Notice of Receipt of Application 

Note: this form does not need to be submitted for noticed general permits. 

This Information is required In addition to that required In other sections of the application. Please 
submit five copies of this notice of receipt of application and all attachments with the other required 
Information. Please submit all Information on 8 1/2" x 11" paper. 

Project Name: 
County: 
Owner: 
Applicant: 
Applicant's Address: 

Osprey Energy Center I 

Polk , 
Calpine Construction Finance Company, L.P . 
Golder Associates Inc. (Authorized Agent) 
5405 West Cypress Stre'al. Suite 215 
Tampa, FL 33607 

1. Indicate the project boundaries on a USGS quadrangle map. Attach a location map showing 
the boundary of the proposed activity. The map should also contain a north arrow and a 
graphic scale; show Section(s), Townshlp(s),land Range{s) ; and must be of sufficient detai l to 
allow a person unfamiliar with the site to find lit. 

2. 

A USGS quadrangle map with project boundary delineation is presented as Figure 2.2 in the SWMP. 

Provide the names of all wetlands, or other surface waters that would be dredged, filled, 
Impounded, diverted, drained, or would receive discharge (either directly or indirectly) , or 
would otherwise be impacted by the proposed activity, and specify If they are In an 
Outstanding Florida Water or Aquatic Preserve: 

No wetland areas nor Outstanding Florida W ater or Aquatic Preserve have been identified at the sile 
or would be impacted by the Project development. 

3. Attach a depiction (plan and section views), .whlch clearly shows the works or other facilities 
proposed to be constructed. Use multiple sheets, if necessary. Use a scale sufficient to show 
the location and type of works. 

A drainage and site plan layout and a section vieW for the proposed plant are presented in Sheet DP-
1 and DP-2 respectively. 

4. Briefly describe the proposed project (such las "construct dock with boat shelter'", "replace 
two existing culverts", "construct surface Iwater management system to serve 150 acre 

5. 

residential development"): i 

The project is a new 527 -MW combined-cyde pQwer plant identified as the Osprey Energy Center 
(OEC). The Project will be located on vacant larid In Polk County. The proposed project involves 
designing and constructing a storm water man.gement system to treat and contain excess stonn 
water generaled due to development of the property. The Project Sile is 19.5 acres that will be 
developed as a combined cyde, natural gas fired, power plant. 

Specify the acreage of wetlands or other surface waters, if any, that are proposed to be filled, 
excavated, or otherwise disturbed or Impacte;d by the proposed activity: 
filled 0 ac.; excavated 0 ac.; other Impacts ac. 

Golder AsL iates 
I 
I , 
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page20f ~ 

I , 

February, 2000 

FORMIf: 62.J4UOO(I) 
FORM TITlE: JOINT EtMRONMEHT ..... 
R1OSOURCE PERMIT APPlICATION 
o.o.TE: 0cI0ber3. 1995 

6. Provide a brief statement describing any proposed mitigation for Impacts to wetlands and 
other surface waters (attach additional sheets ~ f necessary): 

No wetland will be impacted by the project development. 

FOR AGENCY USE ONLY 

Application Name: -==========::::::============ Application Number. 
OffIce where the application can be Inspected: 

Nota to Notice ntcIplent: The Infotmalion In this notioa has been submitted by the applicant, and has not been verified by the agency. 
It may be IncoITecl, Incomplete or may be subject to change. 

Golder AsSociates 
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SECTIONiE 

INFORMATION REQUESTED FOR STANDARD GENERAL,INDIVIDUAL, AND CONCEPTUAL 
ENVIRONMENTAL RESOURCE PERMIT APPLICATIONS N.QI RELATED TO A SINGLE FAMILY 

DWELLING UNIT 

Please provide the information requested below if the proposed project requires either a standard 
general. individual, or conceptual approval environmental resource permit and is .om related to an 
individual, single family dwelling unit. duplex or quadraplex. The information listed below represents the 
level of information that is usually required for a specifib project will vary depending on the nature and 
location of the site and the activity proposed. ConceptJal approvals generally do not require the same 
level of detail as a construction permit. However, providing a greater level of detail will reduce the need to 
submit additional information at a later date. If an ilem dqes not apply to your project, proceed to the next 
item. Please submit all information that is required by the Department on either 8-~ io. x 11-in. paper or 
11-io. x 17-io. paper. Larger drawings may be submitted to supplement but not replace these smalter 

. ' drawings. 

I. SITE INFORMA nON 

A. 

B. 

Provide a map(s) of the project area and vicinity delineating USDA/SCS soil types. 

A portion of the USDA Soil Survey of Polk Courity, Florida, showing the project area and vicinity 
is provided as Figure 2.4 in the Storm Water Management Plan (SWMP). A description of soil 
type and characteristics are also included in this figure. 

Provide recent aerials, legible for photo Intefpretation with a scale of 1" = 400 ft, or more 
detailed, with project boundaries delineated Qn the aerial. 

An aerial photographic map of the site and the surrounding area at a scale-1 ~ = 200' is provided 
as Figure E.1 (Attachment E-l). The site boundaries are delineated on the map. 

C. Identity the seasonal high water or mean high tide elevation and normal pool or mean low 
tide elevation for each on site wetland or surface water, including receiving waters Into 
which runoff will be discharged. Include d~tes, datum, and methods used to determine 
these elevations. 

No wetland areas or water bodies exist at the Project Site. 

D. Identity the wet season high water tables at the locations representative of the entire 
project site. Include dates, datum, and methods used to determine these elevations. 

The soii map of the site vicinity indicates that the site is approximately eO-percent Tavares soil 
and the remaining 2O-percent is Adamsville soil type located in the northern portion of the Site. 
Soil map and characteristics are presented in Figure 2.4. According to the USDA Soil Survey of 
Polk County. the Seasonal High Waler Table ({)HWT) for Tavares soil occurs at approximately 
3.5106.0 feet below land surface (bls) and at 2.0 to 3.5 feet bls for Adamsville. , 

, 
Golder Ass~ciates 



• 

• 

• 

ERP-Section E March, 2000 
Osprey Energy Center 

Multiple piezometers and borings were installedl al the site in order to investigate soil profile and 
characteristics. The water table was observed to be approximately 14 to 15 feet bls and therefore 
the Seasonal High Water Table at this location is in the range of 8 to 10 feet bls . For the purpose 
of this analysis, conservative numbers were u~ed. The existing average ground elevation is 
142.5 al the south portion (Detention Pond #1) location and 145 feet al the north side (Detention 
Pond #2) location. A conservative SHWT is assumed to be at elevation 136.0 feet (6.5 feet bls) 
at Pond #1 and 143.0 feet (2.0 feet bls) at Pond ~2 . 

II. ENVIRONMENTAL CONSIDERATIONS 

A. Provide results of any wildlife surveys that h~ve been conducted on the site, and provide 
any comments pertaining to the project from1the Florida Game and Fresh Water Fish 
Commission and the U.S, Fish and Wildlife S~rvice, 

B. 

Important faunal species. for the purpose of a Site Certification Application·.~'are those animal 
species listed as endangered. threatened. or of special concem by the USFWS. or the Florida 
Fish and Wildlife Conservation Commission '(previously known as the Florida Game and 
Freshwater Fish Commission (FGFWFC). No listed animal species were observed on the 
proposed Osprey Energy Center Site during thelfield survey conducted in October, 1999. Prior to 
this survey, literature and agency surveys were undertaken to determine the species that could 
potentially be present in the habitats found on t.he Project Site or within five miles. No important 
animal species were observed on the Site. nor' are any expected to occur due to the disturbed 
nature of the Site and low ecological value. 

Provide a description of how water quantity, 'quality, hydroperiod, and habitat will be 
maintained In on-site wetlands and other sUrface waters that will be preserved or will 
remain undisturbed. 

No wetlands or surface water bodies exist a t the' Site. 

C, Provide a narrative description of any proposed mitigation plans, including purpose, 
maintenance, monitoring, and constructiol;l sequence and techniques, and estimated 
costs. 

Not applic<l.ble. No impact is anlicipated. 

D. Describe how boundaries of wetlands or other surface waters were detennined. If there 
has ever been a jurisdictional declaratory ~tatement, a fonnal wetland detenninatlon, a 
fonnal detenninatlon, a validated infonnal detennination, or a revalidated jurisdictional 
determination, provide the Identifying numbJr. 

Not applicable. No wetlands exist at the ProjectlSite. 

E. Impact Summary Tables: 

1. 
, 

For all projects, complete Tables 1, 2 and 3 a.s applicable. 

Colder Ass6ciates , 
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Not applicable. 

!I 
Page 3 of 13 

I 
March,2000 

2. For docking facilities or other structures constructed over wetlands or other surface 
waters, provide the information requested jn Table 4. 

Not applicable. 

3. For shoreline stabilization projects, provide the Information requested in Table 5. 

Not applicable. 

III. PLANS 

Provide clear. detailed plans for the system Including specifications, plan {overhead} views, cross 
sections (with the locations of the cross section~ shown on the corresponding plan view), and 
profile (longitudinal) views of the proposed project. The plans must be signed and sealed by an 
appropriate registered professional as required by law. Plans must include a scale and a north 
arrow. These plans should show the following: 

A. Project area boundary and total land area, Including distances and orientation from roads or 
other land marks; 

The project area boundary and orientation relative to existing road is presented in the drainage plan 
Figure OP-1. The project land consists of one parcel totaling 19.5 acres. This figure is based on a 
survey map that depicts adjacent road, benchmat-ks, and existing conditions and features. 

B . . Existing land use and land cover (acreage and percentages), and on-site naturat communities. 
including wetlands and other surface waterS, aquatic communities, and uplands. Use the 
Florida Land Use Cover & Classification System (FLUCCS)(Level 3) for proj~.cts proposed in 
the South Florida Water Management District.1the st. Johns River Water Management District, 
and the Suwannee River Water Management District and use the National Wetlands Inventory 
(NWI) for projects proposed in the Southwest florida Water Management District. Also Identify 
each community with a unique identification number which must be consistent in all exhibits. 

The existing land use and land cover and on-sil~ natural communities, including wetlands and other 
surface waters, have been identified using the Ft!UCCS level 3 are presented as follows: 

Undeveloped land within Urban Areas 191 4.2 21.6% 

Non-producing Citrus Grove 224 15.26 78.4% 

TOTAl 19.5 100% 

"oor Original . 
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I 
: 

C. The existing topography extending at least 1100 feet off the project area, and Including 
adjacent wetlands and other surface waters. All topography shall include the location and a 
description of known benct)marks, referenced Ito NGVD. For systems waterward of the mean 
high water (MHW) or seasonal high water lines, show water depths, referenced to mean low 
water (MLW) in tidal areas or seasonal low water in non-tidal areas, and list the range between 
MHW and MlW. For docking facilities. indicate the distance to, location of. and depths of the 
nearest navigational channel and access routes to the channel. 

A survey plan that depicts the project boundary. t;!:xisting topography, and other features is provided 
in the survey plan as part of the engineering plans set. All elevations are referenced to USCS&G 
Datum 1929 benchmark and is considered very close to the NGVO datum. 

D. If the project is in the known flood plain ofl a stream or other water course, identify the 
following: 1) the flood plain boundary and approximate flooding elevations; and 2) the 100-
year flood elevation and floodplain boundary of any lake, stream or other watercourse located 
on or adjacent to tho site; 

The project site is not in the flood plain of a stream or watercourse. Based on the Flood Insurance 
Rate Map (FIRM). Panel Number 1202610345 B. ! for Polk County, the Site where development is in 
Flood Zone ~C~ outside the 1 DO-year flood plain. I 

E. The boundaries of wetlands and other surface waters within the project area. Distinguish 
those wetlands and other surface waters ithat have been delineated by any binding 
jurisdictional determination; 

Not applicable. 

F. Proposed land use, land cover and natural communities (acreage and percentages), Including 
wetlands and other surface waters, undisturbed uplands, aquatic communities, Impervious 
surfaces, and water management areas. Use the same classification system and community 
Identification number used in III (8) above. 

.:~ . 
The proposed land uses, land cover, and acreag~ are presented as follows: 

Electrical Power Facility (Gas Turbine) 

TOTAl 

G. Proposed impacts to wetlands and o~her surface waters, and any proposed 
connectionsioutfalls to other surface waters o~ wetlands; 

No weiland areas will be impacted as part of thei proposed development. Disdlarge outfaUs for the 
storm water detention ponds will be connected to the adjacent road swales as shown on the 
drainage plan (DP·1). 

H. Proposed buffer zones; 

Golder Associates 
, 
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Wetland buffer is not applicable. The limits of the proposed development are depicted on the plans 
and shows buffer zones from existing road, and property lines. 

I. Pre· and post-development drainage patterns an'd basin boundaries showing the direction of 
nows, including any off·site runoff being ro~ted through or around the system; and 
connections between wetlands and other surface, waters; 

The prlHievelopment drainage patterns and basin' boundaries are presented in Figure 2.1 of the 
SWMP. The Post-development condition is presenl~ in the Drainage Plan (DP-1). A description of 
each condi~ion is also described in details in the SW:MP. 

J. location of all water management areas with details of size, side slopes, and designed water 
depths; 

The water management areas and various details are presented in Ihe drainage and details plans. 
Additional infonnalion pertained to engineering calc~lations are provided in the SWMP. 

, 

K. Location and details of all water control struct~res, control elevations, any seasonal water 
level regulation schedules; and the location and ldescription of benchmarks (minimum of one 
benchmark per structure); 

Refer to drainage plan and details shown in (Sheets DP·1, and DP·2). 

L. Location, dimensions and elevations of all proposed structures, including docks, seawalls, 
utility lines, roads, and buildings; 

The location of proposed structures which include buildings, turbines, tanks, and facility accessories 
are shown on the layout plan (Sheet SP·1). Fin:ish Floor Elevation (FFE) for buildings, turbine 
engines, tanks and accessories will be built above the 100-year elevation. Proposed FFEs are 
shown in the Drainage Plan (DP·1). 

M. Location, s[ze, and design capacity of the Interna'i water management facilities; 

The waler management facility components are shown on the drainage plans and details (Sheets 
DP·1 and DP-2). The sizes of various hydraulic components are shown on the drainage plans and 
design capacity calculations are included in Stann Water Management Plan. 

o 

Stonn water management controls are designed to comply with applicable foderal, state, and local 
regulation. Storm water calculations were performed using the Soil Conservation Service (SCS) 
methods. Peak discharges and runoff volumes were determined using methods approved by the 
SWFWMD and FDOT. I 

Onsite drainage will be accomplished through gravi'ty flow. The general site grading will establish a 
working surface for construction and plant operalion areas, provide positive drainage from buildings 
and structures, and provide adequate soil overage" for underground utilities. The drainage system 
will consist of mild overland slopes, ditches, culverts, and detention ponds. The drainage ditches 

Golder AssoFiates 



• 

• 

• 

ERP·Section E March, 2(X)() 

Osprey Energy Center 

, 
and culverts are designed to carry the 25-year storiTI peak runoff flow without producing a headwater 
elevation above the bottom of the roadway base cqurse. 

N. Rights-of-way and easements for the system. Iinciuding all on-site and off-site areas to be 
reserved for water management purposes, andl rights-of-way and easements for the existing 
drainage system, If any; , , 
Onsile easements are not required for the proposed water management system at the developed 
sile. No existing drainage system ex.ists at the site'. , 

O. Receiving waters or surface water managementisystems into which runoff from the developed 
site will be discharged; 

The runoff from the developed site will be discharged through a control structure into the adjacent 
road swales at a pre-developmenl discharge rate. :Additional infonnation is provided in the SWMP. 

P. location and details of the erosion, sedinient and turbidity control measures to be 
implemented during each phase of construction and all permanent control measures to be 
implemented in post-development conditions; , 

Temporary measures will be used during construction phase to control erosion and sediment 
transport from the site. These measures will i be implemented in accordance with the Best 
Management Practices (BMP) and guidelines of the Surface Water Pollution Prevention Plan 
(SWPPP) prepared for the project. In general, ; silt fence and hay bales will be used to filter 
sediment washed from grading areas where the ground slopes away from the site. Silt fence will be 
installed also to protect existing wetlands and othe:r surface water conveyance. The disturbed areas 
during construction and grading operations will 1)e seeded with vegetation as penn anent control 
measures upon completion of construction. Erosion and Sediment Control Plan and details are 
provided in Sheet EP-1 and EP-2 of the constructi~n plans. 

Q . location, grading, design water levels, and plariting details of all mitigation a~eas; 

Information is provided in the SWMP and enginee~ing plans. 

R. Site grading details, including perimeter site grading; 

The proposed grading elevations are provided in !the Drainage Plan (Sheet DP-1). The proposed 
elevations are intended to be a general guidance lfor the layout of the site drainage and runoff flow 
pattern. More detailed plans will be prepared by the EPe contractor prior to construction. However 
the main concept and layout should remain the sar,ne. 

I 
, 

S. Disposal site for any excavated material. Including temporary and permanent disposal sites; 
I 

The excavated materials from the site that are suitable and meet the project specifications will be 
used as backfill malerial at the site. Construction idebris and unsuitable excavated materials will be 
disposed of at local pennitted landfill facilities in an approved manner and in conformance with 
applicable state and local regulations. 
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T. Dewatering plan details; 

No dewatering is anticipated during project construction. 

U. For marina facilities. locations of any sewage pumpout facilities, fueling facilities, boat repair 
and maintenance facilities, and fish cleaning st~tions; 

Not applicable. 

V. Location and description of any nearby exlstll,l9 offsite features which might be affected by 

~~eo~~:~~:,:~~~~:~r~~::~~dO: ~re:~~:~~;~!:~~~::r:;tormwater management ponds. buildings 

The proposed project was designed to prevent or minimize effsile impacts. 

w. For phased projects, provide a master development plan. 

No additional phases are planned for this project. 

IV. CONSTRUCTION SCHEDULE AND TECHNiqUES 

Provide a construction schedule, and a descriptioh of construction techniques, sequencing and 
equipment. This information should specifically include the following: 

A. Method for Installing any pilings or seawall sla~s; 

No piling installation is proposed on this project at this point pending review of the preliminary 
geotechnical evaluation for soil bearing capacity ,and settlement requirements. Seawall slabs or 
pilings in surface water is not applicable. 

B. Schedule of implementation of temporary 9r permanent erosion and turbidity control 
measures; , 

Prior to beginning any construction or earth disturbing activities. the onsite areas, existing ditches and 
swales, and adjacent open lands will be protecte~d by sediment containment and erosion controls. 
These shall indude silt fences, hay bales, sediment basins, and grassing. The erosion controls will 
be installed at the beginning of the project and ,related environmental protection features will be 
maintained throughout the construction period. The sediment and control plan at the site will be 
implemented as recommended and outlined in the Surface Water Pollution Prevention Plan (SWPPP) 
for construction activities prepared for this project ~s required by the NPDES General Penni!. 

C. For projects that involve dredging or excavatloh In wetlands or other surface waters, describe 
the method of excavation, and the type of mater al to be excavated; 

Not applicable. No wetlands or surface water bodies exist at the Site. 
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D. For proJects that involve fill in wetlands or othe~r surface waters, describe the source and type 
of fill material to be used. For shoreline stabil,ization projects that involve the installation of 
riprap, state how these materials are to be plac~d, (i.e .• individually or with heavy equipment) 
and whether the rocks will be underlain with filt~r cloth; 

Not applicable. 

E. If dewatering is required. detail the dewateri:ng proposal including the methods that are 
proposed to contain the discharge, methods qf Isolating dewatering areas, and indicate the 
period dewatering structures will be In place (~ote: a consumptive use or water use permit 
may by required); 

No dewatering is anticipated during project construction. 

F. Methods for transporting equipment and mate'rlals to and from the work site. H barges are 
required for access, provide the low water depths and draft of the fully loaded barge; 

The equipment and materials will be shipped to the vicinity via railroad and will be transported to the 
site by trucks and trailers that will reach the site vial existing roadways. , 

G. Demolition plan for any existing structures to bp removed ; and 

No buildings or structures exist at the site, and the~efOf'e, demolition is not required. 

H. Identify the schedule and party responsible for completing monitoring, record drawings, and 
as-bullt certifications for the project when com~leted. 

The final construction schedule for this project will be announced based on the project status at a 
later date. The preliminary schedule indicates a cOnstruction start date of April 2091 and a complete 
date of April 2003. The EPC contractor will be responsible for completing the rec;ord drawings and 
as-built certifications for the project when complet~ . 

V. DRAINAGE INFORMATION 

A. Provide pre-development and post-development drainage calculations, signed and sealed by 
an appropriate registered professional, as fOIl~WS: 

Drainage calculations and support documents are presented in the Stonnwater Management Plan 
(SWMP) provided with the ERP permit application! The SWMP document and engineering plans are 
signed and sealed by a registered Professional Engineer. 

I 

1. Runoff characteristics, including area, runoff curve number or runoff coeffiCient, and time 
of concentration for each drainage basin; I 

Refer to the SWMP Sections 4.1 and 4.2. 

Golder ASf ociates 



• 

• 

• 

I 
ERP-Section E 
Osprey Energy Center 

page9°f 13 March,2000 

2. Water table elevations (normal and seasonal high) including aerial extent and magnitude 
of any proposed water table draw down; ! , 

Refer to the SWMP Section 2.4. 

3. Receiving water elevations (nonnal, wet season. design stonn); 
I , 

Refer to the SWMP Section 2.5. 

4. Design storms used including rainfall depth! duration. frequency, and distribution; 

Refer to the SWMP Sections 3.14 and 3.15. 

5. Runoff hydrograph(s) for each drainage bas,in. for all required design storm event(s); 

Refer to the SWMP Sections 4.1 and 4.2. 

6. Stage-storage computations for any area such as a reservoir, close basin, detention area, 
or channel, used in storage routing; : 

Refer to the SWMP Sections 4.1 and 4.2 and relal~ appendices. 

7. Stage-discharge computations for any storage areas at a selected control point, such as 
control structure or natural restriction; , 

Refer to the SWMP Section 4.2. 

8. Flood routings through on-site conveyance iand storage areas; 

Refer to the SWMP. 

9. Water surface profiles in the primary dra(nage system for each required design stann 
event(s); 

Refer to the SWMP. 

10. Runoff peak rates and volumes discharged from the system for each required design 
stonn event{s); 

Refer to the SWMP Section 4.0. 

11. Tail water history and justification (time and: elevation); and 

Refer 10 the SWMP Section 2.5. 

, 
Golder As~ciates , , 



• 

• 

• 

ERP·Section E 
! I I 

Page 10 of13 March,2000 
Osprey Energy Center 

, 

12. Pump specifications and operating curves fJ range of possible operating condilions (If 
used in system). 

The drainage system is a gravity flow system. No purhping mechanism is required . 

I 
B. Provide the results of any percolation tests, w~ere appropriate, and soil borings that are 

representative of the actual site conditions; I 
, 

No percolation test has been performed at the site_ I The percolation rates used in the design and 
analysis were based on the SCS soil data provided for each type of soil. Conservative numbers with 
at least a Factor of Safety of 3 were used in the design. Multiple soil borings and description of soil 
profiles data are provided in Figure 2.5 and 2.6 of the:SWMP. 

C. Provide the acreage, and percentages of the total project, of the following: 

Detailed acreage and percentages of land coverage (or the pre and post development are presented 
in the SWMP Section 4.0 and related appendices. ' 

1. Impervious surfaces, excluding wetlands; 

Refer to the SWMP Appendix C. , 
2. Pervious surfaces (green areas, not including ~etlands); 

Refer to the SWMP Appendix C. 

3. Lakes, canals, f"etentJon areas, other open water areas; and . , 
Refer to the SWMP Appendix C. 

4. Wetlands. 

Refer to the SWMP Appendix C. 

D. Provide an engineering analysis of floodplain' slol"3ge and conveyance (if applicable), 
Including; 

Based on the Flood Insurance Rate Map (FIRM) for Polk County, the portion of the site where 
development Is proposed, is located in Flood Zone c: outside the 100·year flood plain. Therefore, no 
encroachment to the flood plain is antiCipated. ' 

1. Hydraulic calculations for all proposed traver~ing works; 

Not Applicable. 
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2. Backwater water surface profiles showing ups~ream impact of traversing works; 

Not Applicable. 

3. Location and volume of encroachment within ~egulated floodplain(s}; and 

Not Applicable. 

4. Plan for compensating floodplain storage, if necessary, and calculations required for 
determining minimum building and road flood ele~atJon$. 

Not Applicable. 

E. Provide an analysis of the water quality treatment 'system including: 

1. A description of the proposed slonnwater treatment methodology that addresses the type 
of treatment, pollution abatement volumes, and rebovery analysis; and 

Refer to the SWMP Section 4.2.1 and Appendix B. 

2. Construction plans and calculations that adCtress slage-storage and design elevations, 
which demonstrate compliance with the appropri~te water quality treatment criteria. , 

Refer to the SWMP Section 4 .2.1 and engineering plans. 

F. Provide a description of the engineering methodology, assumptions and references for the 
parameters listed above, and a copy of all such computations. engineering plans, and 
specifications used to analyze the system. If a computer program Is used for the analysis, 
provide the nome of the program, a description iOf the program, Input and "output data, two 
diskette copies, If available, and justification for model selection. ..' . 

VI. 

Engineering methodology and support documents a~ calculation are presented in the SWMP along 
with the engineering plans. The Interconnected Cha~nel and Pond Rouling (ICPR version 2.11) and 
MODERET (version 6.0) are the computer models used in the hydrology and hydraulic modeling and 
analysis. A brief description of the models and setup is discussed in the SWMP Section 3.0. Model 
input and output results are also induded in the appendices. 

Operation and Maintenance and Legal Documentation 

Describe the overall maintenance and operation schedule for the proposed system. , 
The project will be operated and maintained b~ the permittee. Regular maintenance will be 
provided for the proposed system. SuffICient *ss to storm water management devices has 
been provided in the design of the system. 1he maintenance program will indude periodic 
inspections of facility eqUipment, syslems, ali:! slormwater management devices to detect 
conditions that may cause breakdowns or fai;lures. Each·' stormwater system and related 
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B. 

c. 

equipment will be inspected for cracks or sttuctural failures, deterioration of the unit, stains, 
stressed or overgrown vegetation, and the n~ fOf deaning the unit. Problems detected during 
routine inspections will be addressed and corrected as soon as possible, but in no case more 
than three months after detection. Grassed areas will be mowed and vegetation in the detention 
pond areas will be controlled, as needed. I 

i 

Identify the entity that will be responsiblel for operating and maintaining the system in 
perpetuity, if different than the permittee, a draft document enumerating the enforceable 
affirmative obligations on the entity to pro'perly operate and maintain the system for its 
expected life, and documentation of the ;entity's financial responsibility for long·term 
maintenance. if the proposed operation an~ maintenance entity is not a property owner's 
association, provide proof of the existence of an entity, or the future acceptance of the 
system by an entity which will operate and maintain the system. If a property owner's 
association is the proposed operation a~d maintenance entity, provide copies of the 
articles of Incorporation for the association and copies of the declaration, restrictive 
covenants, deed restrictions, or other oper~tional documents that assign-responsibility for 
the operation and maintenance of the system. Provide infonnation ensuring the continued 
adequate access to the system for mainteriance purposes. Before transfer of the system 
to the operating entity will be approved, the permittee must document that the transferee 
will be bound by all terms and conditions of the permit. 

The project will be owned and maintained by the permittee. 

Provide copies of all proposed conservatioh easements, storm water management system 
easements, property owner's association documents, and plats for the property containing 
the proposed system. . 

The storm water management system will be IQcaled on the project site and wilt be maintained by 
the permittee. No special easements are required for the system. 

D. Provide indication of how water and waste water service will be supplied. Letters of 
commitment from off·site suppliers must be included. ,- . 

Potable water and wastewater will be suppli~ by the City of Aurbundale via connection to the 
existing utility lines adjacent to the Site property. 

I 
E. Provide a copy of the boundary survey an:d/or legal description and acreage of the total 

land area of contiguous property owned/cor trolled by the applicant. 

A boundary survey and legal description of thelsite is provided with the engineering plans. 

VII. Water Use 

A. Will the surface water system be used for vvater supply, including landscape irrigation, or 
recreation. : 
There is no plan to use the surface water for j~igation purposes or water supply . 
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If a Consumptive Use or Water Use pennit has been Issued for the project, state the permit 
number. ' 

B. 

As of the date of this application, no consumptivel Use or Water permit has been issued for this 
project. ' 

I 
C. If no Consumptive Use or Water Use permit Has been issued for the project, indicate if 

such a permit will be required and when the app,licatjon for a permit will be submitted. 

Authorization for a Consumptive Use Permit will be sought through the Power Plant Siting Act 
process. A copy of the application of the CUP is provided with the SeA document. 

B. Indicate how any existing wells located within the project site will be utilized or 
abandonod. 

No supply wells currently exist at the Site. 

, 
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1.0 INTRODUCfION 

Calpine Construction Finance Company, L.P. (CaIPile) is proposing to own and operate a new 
I 

527·MW combined'1'cie power plant identified as the Osprey Energy Center. The Project will be , 
located on a 19.5 acre Site in the Oty of Auburndale, Florida. The proposed Site is located adjacent 

I 
to an existing electrical power plant and to Tampa' Electric Company's Recker Substation and 

associated 23()..kilovolts (kV) transmission lines. t 

The licensing of power plants in Florida requires com1pliance with federal, state, regional, and local 

laws, regulations, and ordinances. The primary lawi governing the licensing of the Project is the 

Florida Electrical Power Plant Siting Act (FEPPSA). ICertification of the proposed Project begins , 
with the submittal of a Site Certification Applicati0'1 (SCA) to FOEP as set forth in FEPPSA and 

Chapter 62-17, Florida Administrative Code (F.A.C.), Electrical Power Plant Siting. , 

! 
The federal and state permit applications for this Project are an integral part of the SCA. The 

application for an Environmental Resource PenniJ (ERP), encompassing the storm water and 
I 

drainage plans, constitutes one part of the supphrt documentation in the SCA. Therefore, 
, 

information pertaining to the ERP is being provided as a standalone report with the associated , 
support documents. Since the Site is a non-producing dtrus grove with no on·site surface water or 

, 
wetland features, development of this land minimizeS potential environmental impacts that might 

otherwise be associated with the Site development an:d construction. 

1.1 PURPOSE 

The purpose of this document is to present the ~tormwater Management Plan (SWMP) that 

describes the measures proposed to control stormwater runoff at the Project. The proposed 

measures are intended to reduce the impact to water quantity and quality as a result of Site 

development during construction and operation. ilhis plan provides a master plan of the 

stormwater management facility and documen~ the drainage analysis and calculations, 
I 

assumptions, methods, and criteria used in preparing! the plan for the Site development. , 
I 

i 
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1.2 PROJECT DESCRIPTION 

The Project will be located in Polk County approximately 1.5 miles from downtown Auburndale. 

The Project Site is bordered on the east by the exiS~g AuburndaJe Power Plant and Tampa 

Electric Company's Recker Substation. Recker ffigHway (State Road 655) forms the southern 

boundary of the Site, Auburndale's Memorial Park ~emetery forms the western boundary, and 

Derby Avenue (CR 544A) forms the northern bounda~. , , , 
The Site is located in the west one~half of the northwel't one-quarter of the northwest one-quarter 

of Section 15, Township 28 South, Range 25 East. Th~ Osprey Energy Center will be constructed 

on a 19.5-acre Site. The Site is currently a non~pr.Mucing citrus grove, which has not been 

'maintained or harvested for several years. With th1e exception of the dtrus -trees, the Site is 
I 

undeveloped. There are no surface water bodies, we~ands, or Significant wildlife habitats on the 
I 

Site. , 

1.3 DESIGN CRITERIA 

The storm water control measures are designed to CO~PlY with the applicable federal, state, and , 
local regulations. The SWMP drainage anaJysis and calculations were prepared in accordance with 

the foUowing regulatory agendes and regulations: I 

Regulatory Agency 

Southwest Florida Water 

Management District (SWFWMO) 

Florida Department of 

Environmental Protection (FDEP) 

Florida Department of 

Transportation (FOOl) 

City of Aurbundale 

Polk County 

! 
I 

Reigulations 
I Q1.apter 10D-4 and 420 F.A.€ . 

I 
: , , 

Jvironmental Resource Permit (ERP) , 
(U~ing SWFWMO aiteria) 

I 
FOOT Chapter I4-<!6 FAC. 

(Handbook for Drainage Connection Permit) 

i 
SeCtion 82.1-3, 8.4.1-3 

Jod Development Regulations) 

I -Lf'd Development Regulations 

I 
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1.4 PROjECf BENCHMARK 

The benchmark of this Project is based on the USC&GS Datum 1929 and is considered very close to 

the NGVD datum 1929. All elevations in this reJ,ort and plans are referenced to the USC&GS 

d atum. The primary Project benchmark elevation i~ 148.99 feet USC&GS provided by Polk County 
I 

Engineering Deparhnent. I 
I 
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2.0 PRE- AND POST-DEVEL~PMENT CONDITIONS 

2.1 EXISTING CONDITION 

The Project Site consists of 19.5 acres of non-productnr citrus grove. No wetlands are on the Site. 

The land was used for agricultural purposes and is COiSidered undeveloped property. 

The existing Site runoff d rainage pattern is mainly t~ the south except for the northern portion 

(approximately V4 of the total Site) which drains to tHe north. Swales along Recker Highway and 
I 

Derby Avenut:: intercep t the Site runuff and convey! the runoff thro ugh a drainage system to a 

nearby channeled watercourse, lake Lena Run, and lultimately to the Peace River via connected 

creeks and lake systems. Existing Site drainage condi~ons, flow patterns, and baSin boundaries are 

presented in Figure 2.1. FOOT has jurisdiction ovef the Recker Highway drainage system and, 

therefore, a drainage connection permit is reqUired by FOOT to d ischarge storm water runoff to 

their drainage facility. Polk County has jurisdiction o~er the Derby A venue drainage system. 

Based on the USGS map and the topographical surv~y conducted at the Site and adjacent lands, 

no off site inflows are expected from adjacent propeJes. The Site is located on top of a local ridge 
J , 

at land elevation of 14B± feet. A portion of the USGr map for the Project location is presented in 

Figure 22. 

2.2 PROPOSED DEVELOPMENT 

The facility will be developed as indicated in the Site Plan (SP-l). The power generation facility 
! 

will consist of combustion turbines, heat recovery st~am generators, a steam turbine, switchyard., 

maintenance and controVoffice building, water tre4bnent area, various storage tanks for plant 

I 
J 

operations, and a facility access road. 

The proposed stormwater management fadlity wili consist of two sub-basins. The south sub­

basin, identified as 8-101, and the north sub-basin, id~ntified as 8-102. The post-development sub-
I 

basins, drainage patterns and contributing areas will remain the same as the pre-development 
J 

conditions. Perimeter swales, culverts, and land ove~ow will capture the stormwater in each sub-

basin and convey the runoff to a dry- detention por d system. T);le runoff from the contributing 

! 
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southern portion (14.8 acres) of the Site will drail1 south to Detention Pond #1 that discharges 

stonnwater through a control structure into the Htn drainage fadlity along Recker Highway. 

The runoff from the contributing northern portioJ (4.66 acres) of the Site will drain north to 

Detention Pond #2 that discharges storm water tAroUgh a control structure into the county 

drainage swale along Derby Avenue. 

2.3 FLOOD ZONES AND FINISHED FLOOR ELEY ATIONS 

Based on the Flood Insurance Rate Map (FJRM), rJnel Number 1202610345 5, Polk County, the 

Site is located in Flood Zone C outside the l00-year fl~Plain (Figure 2.3). 

! 
Finish Floor Elevation (FFE) for buildings, turbine fdundations, tanks and accessories will be built 

above the lOO-year elevation. Proposed FFEs foJ buildings and turbines a~ shown on the 

drainage plans (DP-I). 

2.4 SOIL DATA 
I 

The soil map of the Site vicinity indicates that the Sit~ is approximately 8O-percent Tavares soil and 

the remaining 2(}.percent is Adamsville soil type located in the northern portion of the Site. Soil , 
map and characteristics are presented in Figure 2.4J According to the USDA Soil Survey of Polk 

I 
County. the Seasonal High Water Table (SHW1') for ifavares soil occurs at approximately 3.5 to 6.0 

I 
feet below land surface (his) and at 2.0 to 3.5 feet bIs for Adamsville soil. . I 

i , 
I 

Multiple piezometers and borings were installed at the Site in order to investigate soil profile and 
I 

characteristics. The water table was observed to bel approximately 14 to 15 teet·bIs. The average 
, 

ground elevation is 142.5 at the Detention Pond #1 location and 145 feet at Detention Pond #2 

location. A conservative SHWf is assumed and set to be at elevation 136.0 feet at Pond #1 and 

143.0 feet at Pond #2. Borings and piezometers 14 tiOns are presented in Figure 2.5. Boring soil 
, 

promes are provided in Figure 2.6. I 

I 
i 

Percolation rates for both types of soils are identifiekt, in the SC:S to have a rate of six to 20 inches 

per hour (incMu') for Tavares soil and a rate oq grater than six inchlhr for Adamsville soil. 

Conservative percolation rates with a Factor of Saf~ty (FS) of three were used in the design and 
i 

analysis in addition to an FS of two used by the infilliration model. ~ 

,-,&t~ 
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2.5 TAIL WATER CONDITION 

, I 
6 i 993-95701003-9501 

The tail water condition at the discharge outfall were!based on the highest elevation of swale top 

of bank that the water can reach prior to overflowl at the road and adjacent properties. The , 
maximum tail water elevation used in the analysis wa~ approximately six inches below the highest 

, 
pOint of the paved road at the specific section location! 

.:- . 
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3.0 METHOD OF ANALYSIS 

This section presen ts the hydrology and hydraulics ~ethodS used in developing the SWW> and 

identifies various elements required for the task. 'I'lie foUowing sub-sections describe each of the 

major elements in developing the parameters r1 Uired for the computer model used. in the 

analysis. 

3.1 HYDROLOGY 

3.1.1 DeveLopment of Runoff Hydrographs 
I . 

The Soil Conservation SeIVice (SCS) Unit Hydrograp'h was used to develop the storm water runoff 

hydrographs for the identified sub-basins. The method. continuously tracks...soil storage and 

infiltration rates and calculates storm water runo ff ~ates throughout a stonn event. It requires a 

rainfall distribution for the stormwater being simJ lated and various parameters describing the 
I 

physical features of the drainage sub-basins. The SCS Uni t hydrograph generates runoff 

hydrographs using p re·selected rainfall distributi6n and shape factors, storm duration, total 
I 

rainfall amounts, basin areas, SCS runoff Curve Nurribers (CN), and Time of Concentration (fOq. 

3.1.2 Runoff Curve Numbers (CN) 

I 
The runoff curve numbers were estimated using the SCS Technical Release Number 55 (TR 55) 

methodology. Soils types and hydrolOgiC sub.groups were determined using the SCS Soil Survey 
. , 

for Polk County. Existing vegetation cover was detimnined from aerial photography, Site survey, 

and field inspection. CN values of each sub-basin f~r pre.and post-<levelopment' are presented in , 
the appendices. 

3.1.3 Time of Concentration , 
I 

Urnes of concentration were computed using the Lag method and TR 55 methodology by 

determining the path of longest travel time within) each of the su~basins. Flow velocities were 

estimated from slopes and land cover and presenttkt for each section of the travel path. TOe of 
I 

each sub-basin for pre-and post-<levelopment are P1 sented in the appendices. 

I 
I 

I 
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3.1.4 Rainfall Depth, Duration, and Freguency 

The rainfall depths used in the drainage analysis w~re obtained from the SWFWMD's Permit 

Information Manual "Management and Storage of Surfkce Watersn
• Since a drainage connection to 

FOOT drainage system is required that is oonsideJed in a watershed with positive outfall, , 
calculations for a post-improved peak rate to the pre-irrproved peak rate for all frequencies (2-year 

thru l()()..year) for the critical duration (I-hour thru lO.days) are provided in conformance with the , 
FOOT criteria. ! 

, 

The rainfall depths and duration used in the analysis J re shown below: 
! 

Storm Return Frequency 

25--year, 24-hour storm 

tOO-year thru 2-year 

Critical Duration 

(I-hour thru 240-hour) 

Rainfall ~pth 

7.25 inches (I) , 

i 
See note 9f 

I 
I 

(1) Figure 3.1: Rainfall Intensity - 25-year, 24-hour slopn. , 

Pennit Requirement 

ERP 

FOOT Connection Permit 

(2) FOOT Intensity-Duration-Frequency (1OF) Zone 8! (FOOT Figwe 5-9) and Precipitation Depth 

Data Figure 5-13 thm 5-17. 
:' . 

3.1.5 Rainfall Distribution 

A 25-year, 24-hour design stonn was used for desigrung the stonnwater management and outlet 

system for the Project. 

throughout the 24-hour 

The Florida Modified III (FLOMO) rainfall distribution was used 

duration as a recommended distribution method for the ERP 
I 

requirements. FOOT Rainfall Distribution Curves wete used for the FOOT connection permit. 

Golder Associates 
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3.2 HYDRAULICS 

3.2.1 Hydrographs Routing 
r 

Percolation through soil is accepted by FOOT DiStriC, I as a means of discharging runoff but is not 

recognized by the SWFWMD/ERP criteria as a positive outfall. The runoff generated during a 

storm event will be conveyed to a dry detention po+ system for treatment and to control offsite 

discharges. ~ 

The Interconnected Channel and Pond Routing ~odel (ICPR version 2.11) and MODERET , 
(version 6.0) were used for the hydrology and hydra'ulics computer modeling and analysis. Both 

models s;n;ulate a synthetic single storm evenJ
r 

continuously tracking rainfall flowrates 

throughout the watershed, changes in surface storage, wa ter levels, and d iSCharge rate as a , 
function of time. 1 

The ICPR model generates storage and discharge !hydrographs, including stage-storage, peak 

stages and peak discharge by hydrodynamically ~uting the previously developed SC:S runoff 

hydrographs through the drainage system. i 

I 
MODRET model calculates the infiltration and overflow d ischarges versus stage elevations during 

r 
a stonn event. MODRET uses the Green &: Ampt iinfiltration method to calculate unsaturated 

infiltration and the MODFLOW model to calculate laturated infiltration. MODFLOW is a three-. . . 

dimensional numerical model developed by the I USGS and has been used .extensively in 

groundwater modeling. , 
! 

The MODERET has the capability of generating rw\off hydrographs and routing the discharges 

via outfall overflow and ground infiltration. Ho~ever. its overflow capability is limited in 

flexibility as compared to the ICPR. Therefore, data related to the proposed outfall discharges 

versus stages relationship were extracted from the IpR and applied to the MODERET to mimic 

the discharge overflow through the outfall structure.! 

I 
I 

I 
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3.2.2 Modeling Setup 

The model setup consists of nodes and reaches that represent and mimic the hydraulics of the 

proposed Site condition. Nodes are used to identify!spedfiC locations along a drainage system for 

which stage elevations are to be computed such as te detention ponds. Boundary conditions are 

also spedfied by assigning stage·time relationship. ~eaches such as piping and ditches are used to 

connect nodes and convey water between them. 

Modeling Connectivity Schematics of the proposed hydraulic is presented in Figure 3.2. This 

figure identifies the sub-basins contributing to eac~ node to simulate the surface water control 
I 

system and show the interconnectivity between n~es and reaches. The input data for the model 

setup pertaining to stage-storage and various Hydraulic link connectivity -components are 

provided in the appendices. I 

, 
I , 

I 

Golder Asl iates 
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4.0 MASTER DRAINAGE ANALYSIS 

A stormwater management system will be implemented at the Site to address the water quality 

and quantity from runoff generated by Site development. The propoSt:d ~tunnwatt!r management 

system w ill address the following main design crite:ri~ : 

1. Treat on-site stonnwater runoff. 

2. Attain the post- to pre-developed peak discharge runoff generated from the Site development. 
I , , 

On-site drainag~ will be accomplished through iravity flow. The general Site grading will 

establish a working surface for construction and pllnt operating areas, provide. positive drainage 

from buildings and structures, and provide adequatJ soH coverage for undergrou~d utilities. 

4.1 PRE·DEVELOPMENT ANALYSIS 
I 

As discussed in the previous section, the majority o f the existing Site topography slopes south 

toward Recker Highway. Based on the topographic survey and the USGS map, there is no 

indication of offsite runoff. Runoff characteristics la nd calculations for the existing condition to 

estimate the pre-existing peak discharge rates for l am sub-basin are presented in Appendix A. 

This appendix includes basin areas and percentage br surface coverage, runoff curve number, time 
I 

of concentration, and drainage calculations to establish the existing peak. runoff discharge rate. 

Based on the pre-development condition, the rukct contributing runoff ~ to the southern 

portion is apprOximately 14.8 acres and generates a! pre-development peak discharge flow rate of 

14.89 cis for the south sub-basin (B-001) and 16.74 cfS for the north sub-basin (N-002) based on a 25-
I 

year, 24-hour stonn event of 7.'lB inches magnitu~e. The input basin summary for the FOOT 

storm frequencies and the output results of runoffhydrographs for the pre-development condition 

are also included in Appendix A. I 
4.2 POST·DEVELOPMENT ANALYSIS I 
The proposed developed areas will be drained by sheet flow to a perimeter ditch and culvert 

system that contains and captures the runoff hom the develOped area. The runoff is then 

conveyed to dry detention ponds that treat the wat~.r to comply with the water quality criteria and 

discharges the runoff at a mte that does not ex~ed the 'pre-existing peak discharge . flow at a 

. [I 
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II 
specific storm frequency. The following describes the water quality and quantity design and the 

proposed measures to comply with these requirements. 
. I 

4.2.1 Water Quality Requirements I 
The high soil permeability and depth to the groundJater table at this Site will provide a viable 

I 

means for retaining the water quality volume to percol~te through the bottom of the pond to meet 

the quality criteria. 

Treatment of on-site runoff will be accomplished via c0 on line treatment system. The runoff from , 
ea.ch sub-basin will be conveyed to dry detention ~onds. The water quality volume will be 

retained and discharged through percolation at the Wttom of the ponds. The required volume to 
I -

be treated to meet the water quality requirements is 112 inch of runoff from the contributing area of 

I each sub-basin. 

The contributing area of south sub·basin B·I0l is 14.80lacres. 

Required treatment volume calculation for sub-basin Bi·101: 

One inch over the contributing area: 

14.80 acres x 1/2 inch x VIZ = 0.62 ac·ft. 

! 

, 
The contributing area of north sub-basin B·102 is 4.66 acres. 

Required treatment volume calculation for sub-basin &-102: 

One inch over the contributing area: 

4.66 acres x 1/2 inch x 1/12 = 0.20 ac·ft. 

i 

, 

. . 

Water quality volume to be treated by Pond #1 requ¥"es approximately 0.9 feet above the bottom 

of the pond. Pond bottom elevation is set at 140.50 ~eet. The water level for the design of water 

quality and weir overflow discharge elevation was se~ at 141.40 feet and Top of Bank is set at 143.0 

feet. . i 

I 
I 
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Wate, quality volume to be created by Pond #2 ,eL i,es app<oximately 0.8 feet above the bottom 

of the pond. Pond bottom elevation is set at 144.sb feet. The water level for the design of water 

quality and weir overflow discharge elevation was set at 145.30 feet and Top of Bank is set at 146.0 
I 

feet. 

The retention volume for the water quality is reqJired to be available within 72 hours. The 

treahuent volume recovered within 36 hours can J counted as part of the storage volume for 

water quantity. Drawdown calculations for both phndS show that the recovered period is less 

than 36 hours. Water quality calculations and the rec~very time using MODERET are presented in 
I 

Appendix B. I 
I 

4.2.2 Water Quantity Requirements 
, 

SWFWMD Chapter 4OD-4 and 400-42 Basis for Review requires a positive outfall from the 

stonnwater detention fadlities if the volume oj runoff generated by rainfall event after 

development is not totally retained. As discussed in the previous section, the drainage of the Site 

is not in a closed basin and a positive drainage outfa ,exiSts for the system. 

, 
i , 

The 25-year, 24-hour rainfall event will be the design criteria for the stormwater management 
I 

facility for the north and south outfalls at the Project: Site. The detention pond system will detain 

the stonnwater runoff during a storm event and wni discharge water through a control structure 
I 

at a rate that does not exceed the pre-development runoff rate of the same storm event. 
i • . 

Post-development basins and runoff characteristics abd calculations for the proposed condition are 

presented in Appendix C. This Appendix includes b~in areas and percentage of surface coverage, 

runoff curve number and drainage calculations. Stas+-storage information for the detention ponds , 
and stage-discharge for various hydraulic componehts are presented in the model input of this 

Appendix. Basin summary that presents the input data and the output results of runoff 
. I 

hydrograph, peak discharge rates and volume discharged for the post-development condition are 

also included in Appendix C. : 

I 
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As discussed in the previous section, a drainagl onnection permit for the FOOT fadlity is 

required for the southern sub-basin only. calcula~ons for the required storm frequency and 

critical storm event for the pre-and post developmeh~ conditions were provided in Appendix D. 
, I 

I 
Based on the model stage-storage calculation, the m;aximum water stage elevations and the peak 

discharge rates for the 2S-year, 24-hour storm and thb FOOT critical events for the lOO-year thru 2-

year storm frequency are within the allowable ra7;l~e. A basin summary table for all the storm 

frequencies, allowable discharges, and peak stage ,elevations is presented below and included in 

Appendix O. The following tables present a Sllm:J] ary of the stormwater management system 

components and design values. 

, , 
Golder As~iates 
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FDOT(2hr) 5.6 12.11 141.85 

• FDOT(4h,) 6.8 14.67(1) / 12.69 (2) 142.D1 (1) / 141.87 (ll 

0) FDOT(8h,) 8.0 15.02 (1)/ 13.11 (2) 142.03 (I) / 141.89 (2) 

24-1u- FDOT (24Iu-) 10.56 9.40 141.75 

72-h, FDOT(72h,) 13.0 72JJ 141.69 

168-hr FOOT (1681u-) 16.0 6.37 141.67 

240-h, FDOT (2401u-) 18.0 8.25 141.73 

FDOT(81u-) 7.36 11.33 141.86 

FOOT (81u-) 6.56 10.68 10.62 141.78 

FOOT (8h,) 5.6 7.60 141.71 

FOOT (81u-) 4.88 5.46 141.66 

FDOT(8h,) 4.4 4.37 141.62 

FDOT(8h,) 3.84 3.05 141.57 

FLOMD 7.0 11.83 ·141.82 

FLOMD 7.0 4.04 145.58 • Notes: (1) No infiltration is used; (2) 

Golder 
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Project TItle: 

Project Location : 

Basin 10: 
Drainage Araa acres): ___ 

Land U •• -Pervious Agrict.rltural 

TOTAl 

COMPOSITE eN VALUE 
-- - - ----- --

B.alln 10: 
DraInage Area acres): 

SurfaceType lII~ Use -PeMoll. Aaricultural 

TOTAL 

COMPOSITE CN VALUE 

Notes: 

• WORKSHEET FOR COMPUTING SCS RUNOFF CURVE NUMBERS 
PRE·DEVELOPMENT CONOmON 

OSPREY ENERGY CENTER 

POLt<: COUNTY. FLORIDA 

6-001 (South Basin) 
14.80 

De.scdPttOfl 

C/bus grove undeveloped land 

- ---------- ----- --

8-002 (North Basin) 
4.66 

Pe,s.CdP.!!.cw 

Citrus QI'OWI. undeveloped land 

SCS-~,Q_II 'f.Y.P.e 
from S.olJ~Su~ey 

Tavares 

S,C.~ $,9.ll ~ 

·fr.om Sol~Sur,v~ 

Adamsville 

eN, 

H):drologlc 5CS CurvG 

Group . Number Value 

A 64 

II 64.00 

eN, 

HydrolClglc , S9S .CulYe 

Group N.umb.er. Value 

C 82 

L 82.0Q 

• Composite CN Value • t ~ x eN. • t ,., 

• 

... 14, X CN, 

(ac-:es) 

Area Covered Y.Acea Weighted eN 

b)',C~ 'I._lue: Value 

14.80 100.00% 947.20 

14.80 1DO~. 947.2. : I 
I Use eN- 64 . ' . I 

... A.x CN, 

(seras) 

At:e.a-Cov,eced ~Ar.ea Weighted eN 
by eN 'VaIUII. Y.alue 

4.66 100.00% 382.12 

4.66 100,-. 382.12 

Use eN- 82 
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Herb3oeous-rnlxluni 0( gnls,s, weedis and 
Iow~ bn.Ish, v.ith b<u$h the...nor 
,""",", 

Oak-aspeo-mou'ltaln brush miJcbn of oak 
br\Ish. 1Is.pe<1. mountain mahogany. bitIor 
brush, maple, 8I>d oIherbMh. 

P~.pi'I)")n. ;.nper. or boU1; .... -. 
Oesefl sIvub-major plants Include 5alIbush, 

greasewood. ~ bIacI<bIus/1, 
bInage. palo Yetde, mesquIIe. eod cactus. 

I 
I 

I, . 
R ... noff eurw numlar$ for ~ .~d HmUirkl nngeland,' 

""" Feil" 
GoOO 

""" ". 
GoOO 

""" ". 
GoOO 

I 
I 

, 
• Aven:Ige n.no« oondition. and I,. .. 0.25. For range i'I h~ regions, use \able 2~2c. 

I 
I Poor. <3O%groundCCIYW(IitIer,Qf8SS,andbntshOY9fStory). ' 

Far. 3010 10% ground tvier. 
Good: >7O'JiO ground_. 

I 

!' 
i 

(21().V'I·TR.65, Soc':ond Ed .• Juoe 1966) , 
I 

A' 

" " " 

B C 0 

60 " 93 

" " 89 

" " 6S 

66 " " .. " " '" " .. 
" " 89 

" n 60 

" " " 
" 60 " " " " 35 " " 
n " .. 
72 " 86 

" " " 

f>1oge 3 of 4 



• 

• 

• 

\ , 
, ,. 
i , , 

Runoff c"",e num1)en; for o4,IMr agricultural lands , 

Pasture, grassland, or raroge-.conlinuou$ 
fof8gefor~,' 

Me!tdow-«Jl1~nuous grass, protected from 
grazing and generany mowed for hay. 

w~ cQrnbnation (ordlard 
ortreelalm)." 

Woods.-

, "ve.age runoII c:ondition, and I, .. 0.25. 

T Poor. <SO'II, ~ eovur or l>eaviy grazed wiCh 00 muIcto. 
Fair: 50 10 75% grou:>d cover and not he.aYiy grazed. 
Good: >75% grou:>d COYef and lightly 01' onty occasiOnaIy gra:.ed. 

• Poor. <5Or. ground COYef. 

Fair. 50 10 75%groood cover. 
Good: :>75%groood_. 

"'" Fair 

GoOO 

p~ 

Fair 

GoOO 

"'" Fo' 
GoOO · 

"'" F •• 
GoOO 

, 
I , 

,. 

,. , 

, , 

CVM! numbets for hydrologic KIll group-

A • C 0 

'" " .. " " " " .. 
" " " eo 

'" " " " .. 67 77 " " " '0 77 
'3D .. 55 " 
" " 82 " " " " 82 

" " " " 
" " 77 83 

" '" " " '3D " " n 

" " 82 " 

• cth Ihown __ computed for _s 'II1tI1 50% woods.nd 50% gran (pastIn) 00'0'eI'. Qther ecmbInatIons of 
c:oncIII:IoM may be computed from Ihe CN'I tor woods ar.:l ~ \. 

• Poor. Foto$t Iller, $mall '"-. .nd brusIl_ ~ by tMr.y gIUklg or ~ burnng. 
F.r. WoocIs .. ~ tu not bI.I:ned, end some klrDst litter 00YIn the 501. 
~ Woods ... proCeded from gramg • .net iUer8nd bN$h IldequatelyCCWltIhe soli. i: 

i' 
i , 

I 
r 
! 

\ 0, 
I' , 

. I' 
(210-Vl.TR.S5, Saoond Ed . .',Jooe 1~) ,. 

\ 
o 

' . 



• 
1. 

2. 

2. 

3. 

•• 

5 . 

• 6. 

-. 

•• 

. 

, , II 
:i 

WORKSHEET FOR COMPUTING TIME OF CONCENTATION (LAG METHOD) 
PRE-OEVELOPMENT CONOmON 

Projoct Title: OSPREY ENr:;:RGY CENTER . . 
Project Locatlon: POLK COUNTY, FLORIDA 

Sub-ba$ln 10: 8.0()1 8.OQ2 

Surface Description qrove Grove 

CNValue 64 82 

Hydraulic Length (~ I 1100 300 

Watercourse Land slope, Y"_ 9.72 

s- J.Q22. -10 5.63 2.20 

CN 

t.- l.. u (5+1) '" (hfS) 0.63 0.11 

(1900 Y) •. S 

Tc"'~ (hI'S) 1.05 0.19 

3 

To (minutes) 63 11 

use TOC (minutes) 6' 10 



.. f 

i, 

I : 
; , 

. OSPREY ENERGY CENTER · 

PRE-DEVELOPMENT INPUT/OUTPUT 

25-YR,24-HR 



Advanced (ntercOMected Charnel' Pond Routing «(CPR Ver l .l l) [11 
. Copyright 1995, Streamline Technologies, Inc. 

~ PRE·DEVELOPMENT CONDITION . 

~ 

~ 

OSPREY ENERGY CE NTER 
POLe COUNTY, fLORIDA 

•••••••••• Basin SU"mIary • SIN·' ••••••••••••••••••••••••••••••••••••••••••••••• 

••• 
Basi n Name: B·DOl B·OOl 
Group NaIIIe: PRE PRE 
Node Name: N·001 W·OO2: 
Nydrograph Type: UK UH 

unit lIydrograph: UII2:56 UII2:56 
Puldrog Factor: 2:56 .00 2:56.00 
Spec Time Inc (~;n): B.OO 1.33 
Coop Time Inc (1IIIn): 8.00 1.33 
hlnfan file: <L"" fU<OO 
Rainfall Amount (in): 7.25 7.25 
Storw Duntlon (hr): 24.00 24.00 
Status: ONSITE ONSITE 
Time of Cone . (1IIn): ".00 10.00 
lag Tirle (hr): 0.00 0.00 
Area (acres): 14.80 4 .66 
Vol of unit Hyd (In): 1.00 1. 00 
Curve N~r: 64.00 82.00 
DCIA (X): 0 .00 0.00 

TllIt KlliJ; (hrs): 12:.67 12:.04 
flow Mu (cts): 12.49 16 .74 
Runoff Volume (In): 3 . 19 5.15 
Runoff Volume (cf): 171472: 87102 

. , 



· OSPREY ENERGY CENTER 

PRE-DEVELOPMENT INPUT/OUTPUT 

FDOT (lOO"YR THRU 2-YR) : 



• 
\ 

• 

• 

Advanced IntercOllne(;ted Channel & Pond Routing 
Copyright 1995, Streamline Technologies, Inc:. 

PRE-DEVELOPMENT - fOOT 2-TR, 8-HR 
OSPREY ENERGY CENtER 
pOll:: COONYY, flORIDA 

... 
Basin N_: 
Gr~ Name: 
Node Name: 
MyelN)!lraph Type: 

Unit Hydrograph: 
Pealdng Factor: 
Spec: Time Inc: (min): 
Corrp Tillie Inc (min): 
Rainfall file: 
Rainfall Amount (In): 
Stonn Duration (hr): 
Status: 
Tim of .Cone: (min):. 
Lag Time (hr): 
Area (acres): 
Vol of Unit Myel (in): 
CUrve Nuroer: 
DCtA (X): 

Tillie Max (hrs): 
Flow Max (cfs): 
Runoff Vot~ (in): 
Runoff Volume (cf): 

8-001 
PRE 

N·OD1 
UH 

UH256 
256.00 

8.00 
8.00 

fOOT -8 
3.84 
8.00 

ONSITE 
60.00 
0.00 
1~.80 
1.00 

64.00 
0.00 

5.20 
3.39 
0.88 

~7~67 

(lCPR Ver 2.11) '" 



• 

• 

• 

Advanced Intucomected Chlrnel , Pond louting (lePt Vet 2.11) l11 
Copyri\lht 1995, Strellllltfne Technologies, Inc. 

PRE~OEVElOPKENT • FOOT 3-Yi. a ' HR 
OSPREY ENERGY CENTER 
POLK COJNlY . flORIDA 

81SIn Name: 
Gr~ Name: 
Node Narne: 
Kydrograph Type: 

Un! t · Hydr09raptl: 
Peakl"i Fac tor: 
Spec Time Inc (1IIIn): 
Camp Time Inc (~In): 
Rainfal l file: 
Ralnf'll Amount (In): 
Sto", Duration (hr): 
Status : 
Time of cone. (lAin): 
llg Thle (hr): 
Area (acres): 
vot of Unit Myd (in): 
Curve Nl.IItJer: 
DCIA. (X): 

lI_ Max (hr.): 
flow Max (ct.): 
Runoff Vol~ (In): 
Runoff Volu.e (cf): 

8-001 
PRE 

H-OOI 
UH 

UHZ56 
256.00 

8 .00 
8.00 

fOOT-8 
4 .40 
8.00 

ONSIlE 
60. 00 
0.00 

14.60 
1.00 

".00 
0.00 

S.07 ,." 
'.ZD 

"nz 



• 

• 

• 

Advanced Intercomected Charnel' Pood Routing (lCPR Ve r z.,11) 
Copyright 1995, Streamline Technologi es, Inc. 

PRE-DEVELOPMENT • fOOT 5-1R, a-Ht 
OSPREY ENERGY teNTER 
POlK COONn. FLORIDA 

... 
easln Name: 
Group Name : 
Nocle Name: 
Hydrograph Type : 

Un! t Hydrogr~: 
Pealdng Factor: 
Spec Tillie Inc (min): 
CQIfP Time Inc (min): 
Rainfall File: 
Rainfall Amount (In): 
Ston. Duration (I\r): 
Status: 
filii!! of Cone. ( .. in): 
Lag TI ... (I\r): 
Area (acres): 
vol of Unit Hyd (In): 
Curve NUl'ber: 
DeJA (X): 

Tillie Max (hrs): 
flow Max (c15): 
Runoff Volume (in): 
R\FIOff VOtU1le (ef): . 

a-001 
PRE 

N' OOl 
UH 

UHZ56 
256.00 

B. OO 
8.00 

fOOT -B 
4.88 
8.00 

ONSIlE 
60 . 00 
0.00 

14.80 
1.00 

64.00 
0 .00 

4.93 
5.81 
1.50 

80"0 

(1) 



Advanced IntercoMected Charnel & Pond Routing (ICPR oVer Z.11) [1] 
. ' Copyright 1995, Streaml ine T~hl'\Ologies, loc. 

~ PRE'OEVELOPMENT - FOOT 10-YR, 8'HR 

~ 

~ 

OSPREY ENERG~ CENTER 
POLK COUNTY, FLORIDA 

••••••• ~*. Basin Summary' SIN-1 ******.*.** •• *~**.***.*.**.**.* •••••••• *.*.* ••• 

••• 
Bnln Mame: 
GrOl.fj Name: 
Node Name: 
Hydrograph Type: 

Unit Hydrograph: 
Peaking Factor: 
Spec Time Inc (min): 
COITp Time Inc (lIIin): 
fl:alnfall fUe: 
Rainfall Amc::ult (in): 
StOJ'lll D'uration (hr): 
Status: 
Tillie of COrle. (min): 
Lag Time (hr): 
Area (acres): 
Vol of Unit Hyd (in): 
Curve Nt.rrber: 
DCI" "(l): 

Tillie Max (hrs): 
Flow Max (ch): 
Runoff Volume (in): 
Runoff Volume (cf): 

B-DOl 
PRE 

M-OOl 
UK 

UHZ56 
Z56.00 

8.00 
8.00 

FooT·8 
5.60 
8.00 

ONSITE 
60.00 
0.00 

14.80 
1.00 

64.00 
0.00 

4.67 
7.78 
1.98 

1064114 



. , 
Adva~ed Inter~ome<:ted Charnel' Pond Routing (ICPR Vet 12.11) (11 
Copyr.(ght 1995, Streamline Technologi es, Inc. 

• PRE-OEVl:lOPKENT - FDOT ZS-YR , 8-HR 
OSPREY ENERGY CEMTER . 

• 

• 

POlK COONTY. FlCJ!l:I.OA 

********** Basin Summary - SIN-' ***.**************** •• ***.*** ••••••• *********** 

------------. :.-------- ----- -. ----- ------ ------ -- -----. _---- _._ --.--------------... 
Basin Name: 
GrOl4' Name: 
Node Name: :. 
Hydrograph Type: 

Unit Hydrograph: 
Peaking factor: 
Spec Tillie Inc (min): 
Cocrp Time Inc (min): 
Reinfall file: 
Rainfall Amooot (in): 
Stonn Duration (lit): 
StatO$': 

. Time of Cone. (min): 
Lag Tillie (ht): 
Area (aeres) : 
Vol of unit Hy<! (in): 
Curve Nl.Al'ber: 

. DCIA .(X): 

Tlme "Max. (hn): 
flow Max Cds): 
Runoff Volune (in): 
Runoff Volume (efl: 

8· 001 
PRE 

N-OOl 
UH 

UH256 
256.00 

8 .00 
'.00 

FOOT-S 
6.56 
8.00 

ONSITE 
60 . 00 
0.00 

Vi.aD 
1.00 

64,00 
0.00 

4.53 
10.68 
2.67 

143438 



Advanced Intercomected Charnel' Pond Routing (lCPR Vcr 2.11) (1J 

• 

Copyright 1995, Streemllne Technologies, Inc. 

PRE·DEVELOPMENT • FOOT SO-YR. 8-HR 

• 

• 

OSPREY ENERGY CENTER 
POlK COUNTY. FLORIDA 

•••••••••• Basin Summary' SIN" ••••••••••••••••••• _----------•• - •••••••••••••• 

••• 
Basin Nome : 
Gr~ Name: 
Node HaIIle: 
Hydrogr.ph Type: 

unl t Hydroiraph: 
Peaking Factor: 
Spec Time Inc (Alin) : 
eoq, Time Inc (min): . 
Rainfa ll FHe: 
Rafnfall Amount <In): 
Stona Duration (hr): 
Status: 
Ti me of ecoc. ( .. In): 
lag Time (hr) : 
Are. ('cre,): 
Vol of unit Hyd (in): 
CUrve N\lli)er: 
Del A oa: 

TI..: Max (hn): 
flow Ma" (c.fI.): 
Runoff Volume (in): 
Runoff volume (ef): 

8-001 
PRE 

X-O~ 

UK 

UHZ56 
256.00 

8.00 
8.00 

FooT-8 
7.36 
8.00 

(JISItE 
60.00 
0.00 

14 . 80 
1.00 

64.00 
0.00 

4.53 
1l.ZS 
3.28 

176039 



• 

• 

• 

Advanced IntercOl'Y1eCted Charne l & Pond Routing (ICplt Ver 2.11) OJ 
Copyright 1m, Streamline Technologies, Inc. 

PRE-DEVELOPMENT' FOOT l OO-YR:, I -III! 
OSPREY ENERGY CENTER 
POLK COUNTY, FLORIDA 

••• 
Basin N~: 
Group Name: 
Node Name: 
Hydrograph Type: 

Unit Hydrograpn: 
Peaking Fac tor: 
Spec .Time Inc (rain): 
ConpTime Inc (lIIin): 
binfatl File: 
Ralnf'll Amount (in): 
Stona Duration (hr): 
Status: 
Ti..e of cone. (III\n): 
lag Tillie (hr): 
Area (acres): 
Vol of unit Kyd (in): 
Curve HUlber: 
OCIA (X): 

Tiee: Max (hn): 
Flow Max (c1&): 
Runoff Volume (in): 
Runoff Volume (ef): 

a -OOI 
PRE 

N-OOI 
UH 

UI\256 
256.00 

8.00 
B.OO 

fOOT -' 
4.60 
1.00 

ONSITE 
60 . 00 

0.00 
14.60 

1.00 
64.00 
0.00 

1.20 
11.1 5 

1.32 
70759 



• 

• 

• 

"""~'" '"""~'", Ch.~1 • Pood 'M;'" (IC" "J,'I) 
(I) 

PRE-DEVELOPMENT • fOOT l00'YR, Z-KR 

COpyri{lht 1995 , StreMlline T«hnotogltS, Inc. \ 

~~E~~~~YF~!~: ............... **.** ••••••••••••••••••••••••••• 
..... u ... Basin S~ry • SI N- ' 

.......................................................... t .................. . ... 
Bas in Name: 

. GrOl4l 1Ia/M: 
Node Mame: 
Hydrograph Type : 

Unit Hydrograpb: 
Peaking Factor : 
Spce Time Inc (mi n) : 
C~ Time Inc ( .. In): 
Rainfall FHe: 
Ralnf'll Amount (in): 
Sto~ Duration (hr): 
Status: 
Time of Cone. (min): 
l ag Ti llie (h,..): 
Arel (acres): 
Vol of unit Hyd (in): 
Curve NU!tJer: 
DCIA (X): 

Ti llie KIX (hrs) : 
Flow Max (d.): 
Runoff Vo lume (in): 
Runoff Volume (ef): 

8-001 

'" N-OO' U, 
UH2:56 

256.00 
8.00 
8 .00 

FDOT-2 

5." 
Z.O<> 

ONSITE 
" .0<> 

0.00 
14 .80 

1.00 
64.00 

0,00 

1.60 
12.37 

1.98 
106484 



e 
Advanced Inttrcomeeted Chamel .. Pond Routing (ICPR Ver 2.11) (1) 
Copyright 1995, Stre~llne l ~hnologles. Inc. 

PRE-DEVELOPMeNT • FOOT 
OSPREY ENERGY CENTER 
POlK COONTY. FLORIDA 

*.******** Sasln Summary - SIN-' **.****** •• ************.****** •••••••• ** •• ** ••• ___ ______________ __ __ _____________________ ~ _____________ _______ L _____________ _ 
••• 
8esln Name: 
Group Hallie: 
NOde Name: 
Hydrograph Type: 

Unl t Hydrograph: 
Peaking Factor: 
Spec- lime Inc (min): 
COIIp lime Inc (lI'Iin) : 
Rainfall File: 
Rainfall Amount (In): 
StOMI Duration" (hr): 
Stltus: 
Tillie of Cone. (lI;n): 
l ag Tillie (hr): 
Area (acres): 
Vol of Unit Kyd (in): 
Curve Nl.I!ber: 
DCIA (X): 

Tf.e Mall; (hrs): 
flow Max (ets): 
Runoff Volume (In): 
Runoff Voluae 'Ccf): 

B-OOI 
PRE 

N-001 
UK 

uIIZ56 
256.00 

8 _00 
. 8.00 
FDOT-4 

6.80 
4.00 

ONSITE 
60 .00 
0.00 

14 .80 
1.00 

64_00 
0_00 

3.20 
-15.42 

2.85 
. 153065 

e -. 

e 



• 

• 

• 

\,' ' ~ 

""~ .. '"""~'''Ch._' 'P"'" .~""' (Ie," ,.,":1,,) 
Copyright 1995, Streamline TKhnologies, Inc. \ 

PRE'DEVEl~ENl - fOOT 100-TR , 8-HR 
OSPREY ENERGY CENTER 
POlK COUNTY, fLORIDA 

(1) 

~ ••••• •••• els ln Summary' SIN- ' •••••••• _-.--•••••••••••••••••••••••••••• •••••• 

. ............................................... ...... : .... L ................. . 
••• 
elSin Name : 
Group Name: 
Node NIIIIIe: 
Hydrogr.ph Type: 

Unit Hydrograph: 
Pe.klng Fletor: 
Spec Time Inc (min): 
Coq> Time Inc (min): 
hinh ll ~ile: 
Rllnhtl AmoU'It (in): 
Stona Durati on (hr ): 
StltUS: 
Time of Cone . (min): 
Lig Tille (hr) : 
Are. (aeres): 
Vol of lIrIlt Hyd (In): 
Curve Nl.I!ber: 
OCIA. (X): 

Ti llie ""I( ( hrs): 
Flow Kliox (ds): 
Runoff Volume (in): 
Runoff Volume (ef): 

8-001 
PRE 

H-001 
UK 

UH256 
256.00 

8.00 
8,00 

FOOT-!! 
8 . 00 
8. 00 

ONSITE 
60.00 
0.00 

14.80 
1.00 

64.00 
0.00 

4.53 
15.38 
3.78 

'03015 

.. 



Advanced IntercOI'II'\e(;ted Channel' Pond Routing 
Copyriiht 1995, St r elll1ll lM Technologies, Inc_ 

• PRE - DEveL~NT - fOOT l ~-YR, 24-KR 
OSPREY ENERGY CENTER 
POlK COJNTY. FLOR IDA 

(l CPR Ver 2 _11 (I] 

, 
! 
'I •••••••••• Basin Summary - SI M- l .............................................. . 
I 

• 

• 

;;;---- ---·-·-·---------------------------- ----------·- ------:1'------------------
aac ln N_. 8 -001 
Group Name: PRE 
Node NIIIIM): N-OOl 
lIydrograph Type: UII 

Uni t lIyqrograph: 
Peaking Fact or : 
Spec Time Inc (min): 
C~ Ti me Inc (min): 
Ralnhlt File: 
Rainfall Amount (in) : 
Stona Durati on (hr): 
Status : 
Tillie o f Cone_ (linin): 
Lag Tilll!: (hr) : 
Area (acres): 
Vol of unit Hyd (In) : 
Cur-ve Nl.IIber: 
OCIA (lC): 

TiMe Max ( hrs ) : 
flow Max (ch): 
Runoff Volume (In): 
Runoff Volume (cf): 

UII256 
256_00 

8 _00 
8 _00 

FDOT- 24 
10_56 
24 . 00 

ONS ITE 

".00 
0.00 

14 _80 
, .00 

64.00 
0 _00 

12.40 
'.22 
5 _91 

317453 

'I 

I 



• 

• 

• 

, 

Advanced Interconnected Channel" pond Routill9 (ICPR Ver Z.ll) 
Copyright 1m, .Streamline Technol ogies, Inc. 

PRE-OEVEL0Pt4EMT - FOOT lOO-YR, n-KR 
OSPREY ENERGY CENTER 
POLK COUNTY, FLORIDA 

,I] 

•••••• _ •• - Basin S~ry - SIM-' * ••••••••••••••••••••••• *~*** ••••••••• * ••• **.* • 

••• 
B8$In !lame: 
Group NIII'l': 
Node lIame: 
lIydrogrlph Type : 

Unit Hydrograp/l: 
Peak.ing Facter : 
Spee Time Inc (min): 
Cemp Tl~ Inc (min): 
R.fnh ll file: 
blnhll AmoIsIt (in): 
Ston. Duration (hr): 
Status: 
Time of Cone . (1IIIn): 
lag Time (hr): 
Area {acres}: 
Vol of Unit Nyd (in): 
Curve Nurber: 
OCIA (X): 

Time Hax (hn): 
"flow Max (ds): 
Runoff Volume (In): 
Runoff Volune (et): 

8-001 
PRE 

N-OOt 
UH 

UK256 
256. 00 

8 .00 
B. OO 

FOOT-n 
13.00 
n.oo 

ONSITE 
60.00 
0.00 

V •• 80 
1.00 

64.00 
0 .00 

60.13 
7.83 .... 

432763 

, 



I 
t 

Advanced IntercOfY'Iected Charvlet & Pond Routing (ICPR Ver :2. 11) (lJ 
Copyright 1995, Streamline TechnoLogies, lne . 

• • PRE-DEVELOPMENT' fOOT loo- YR, 168-HIt 
OSPREY ENERGY CENTER 

• 

• 

POLK COUNTY , FLORIDA 

** •••••••• Bosin Summary - SIK-' ••• **** •••••• **.***.******* •••••••••••••••• ** •• 

••• 
Basin Name: 
Group Mame: 
Node Name: 
Hydrograph Type: , 
Unit Kydrograph: 
Peaking Factor: 
Spec Time Inc (min): 
Coop Tillie Inc (min): 
Rainfall file: 
Rainfall AmolrIt (in): 
StOMl Duration (hr) : 
Stetus: 
Time of cone. (min): 
Lag ti llie (hr): 
Area (acres): 
Vol of Unit lIyd (in): 
Curve NYJ'ber: 
DCIA <X): 

Tillie MaJ( (hrs): 
flow Max Ccfs): 
Runoff Volume (in): 
Itl.nOff Vol une (ef): 

8-001 

PR' 
it-DOl 

UH 

UH256 
256.00 

8.00 
B.OO 

FOOT-1M 
16.00 

166.00 
ONSITE 

60.00 
0.00 

14.&l 
1.00 

64.00 
0.00 

160.00 
6.40 

10.79 
579663 



• 

• 

• 

AdVanced Interconnected Chame l .. Pond Routing 
Copyright 1995, Streamline Technologies. Inc. 

PRE-DEVELOPME NT - FOOT 100-YR. 240-NR 
OSPREY ENERGY CENTER 
POLK COUNTY, FLORIDA 

, 
I 

il'/ 
(lepR; verI Z.ll) (1) 

** •••••••• Basin Summary - SIN- ' •••••••••••••••••••• ** ••••••••••••••••••••••••• 

.•.. _--------------- ------------------ --- ---_._. _- --_ .. _._._--- _._---_ .... _-----
••• 
Bas;n Name: 
Gr~ Name: 
Node Name: 
Hydrograph Type: 

Un; t Hydrognph: 
Peaking Factor: 
Spec Thoo Inc (min): 
c~ Ti me Inc (lnin) : 

. Rainfall File: 
Rainfall ~t (in): 
StOr'll Durat i on (hr): 
Status: 
tillie of Cone. (.Inr: 
leg TIll(! (hr) : 
Area .(acres): 

. Vol of Unit Myd (I n): 
Curve NUlber: 
OCI" oa: 
lilAC Malt (hrs) : 
Flow Max (cis ): 
Runoff Volune (in): 
Runoff Vol~ (ef): 

B-OO I 
PRE 

M-OOI 
UK 

UH256 
256 . 00 

8.00 
8. 00 

FDOT-240 
18.00 

240 . 00 
ONS ITE 
60.00 
0.00 

14.80 
1.00 

64.00 
0.00 

184.00 
B,34 

12.65 
679713 



APPENDIX B 

WATER QUALITY CALCULATIONS 



OSPREY ENERGY CENTER . 

WATER QUALITY CALCULATIONS 

POND #1 (NODE N-101) 
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IMAG EQUALITY 

AS YOU REVIEW THE NEXT FEW PAGES, 

PLEASE NOTE THAT THE ORIGINAL 

DOCUMENT WAS'OF POOR QUALITY. 

, . 
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• 

·1 

MODRET 
SUMMARY OF UNSATURATED & ,SATURATED INPUT PARAMETERS . . 

Pond Bottom Area 

Pond Volume between Bottom & DHWL 

Pond Length to Width Ratio (l/W) 

Elevation of Effective Aquifer Base 

Elevation of Seasonal High Groundwater Table 

ElevatiOn of Starting Water Level 

Elevation of Pond Bottom 

Design High Water Level Elevation 

Avg. Erfective Storage CoeffICient of Soil for Unsaturated Analysis 

Unsaturated Vertical Hydraulic Conductivity 

Factor of Safety 

'Satu~ted Horizontal Hydraulic Conductivity 

Avg. Effective Storage Coeffident of Soil for Saturated Analysis 

Avg. Effective Storage Coeffident of Pond/Exfiltratlon Trench 

. Hydraulic COnb'Ol Features: 

'Groundwater Control Features· YIN 
Dlstanoe to Edge of Pond 
Elevation of Water Level 

Impervious Barrier - YIN 
Elevation of Ba_ Bottom 

Top 

/ 

Bottom left Right 



• 

• 

• 

SUMMARY OF RESULTS 
17'-- --~ ... -----. - .. ~- '. --_ ...• 

i' ,:'. 1:rR~J'!.c;n ~M~~.' :0'1<: )J.c)~ID 'Ii,!,' , 
-------------" 

00.00 - 0.00 136.000 0.000 " . 
0.00000 

0.00 136.000 0.53805 

0.51252 

1.00 141.261 0.48699 0.00 

0.37530 

5.38 141.081 0.33186 0.00 

0.28841 

9.75 140.943 0.26009 0.00 

0.23176 

14.13 140.832 0.21349 0.00 

0.i9522 

18.50 140.738 0.18254 0.00 

0.16986 

22.88 140.657 0.16026 0.00 

0.15067 

27.25 140.585 0.14381 0.00 

0.13694 

31.63 140.519 0.13138 0.00 

0.12582 

33.02 140.500 0.00 

Maximum Water BevatiOn: 141.261 feet @ 1.00 hours 
"'TIffie increment when there Is no runoff 

ReooveIy @ 33.023 hou" 



• 
MODRET 

g 

~ .. 
~ 
t 
c .g 
~ 
iii 

141. 

14ll.S0 
0.00 

J 

• • , 

INFILTRATION: OSPREY ENERGY CENTER 

Time (hrs) 
BII POND #1 Max Water Elevation = 141.26 ft 



• 
MODRET 

...... 
~ 
! 
S 

.... - .• 0;: 
c ... ., 
E 

" ~ 

o 

• • 
INFILTRATION: OSPREY ENERGY CENTER 

, 

Time (hrs) 
Ii!I POND #1 Total Volume Infiltrated = 26,862 ft2 



Ii· , 

OSPREY ENERGY CENTER 

WATER QUALITY CALCULATIONS 

POND #2 (NODE N-I02) 



1,1 i . 
M~DRET 

• SUMMARY OF UNSATURATED I!< SATURATED INPUT PARAMETERS 

Pond Bottom Area 

Pond Volume between Bottom & OHWL 

Pond length to Width Ratio (l/W) 

Elevation of Effective Aquifer Base 

Elevation of Seasonal High Groundwater Table 

Elevation of S~rting Water Level 

Elevation of Pond Bottom 

Design.High Water Level Elevation 

• Avg. Effective Storage Coeffident of Soil for Unsaturated Analysis 

Unsaturated Vertical HydrauliC Conductivity 

• 

, 
Factor of Safety 

Saturated Horizontal Hydraulic Conductivity 

Avg. Effective Storage CoeffICient of 5011 for Saturated Analysis 

Avg. Effedive storage CoeffICient of PondjExfiltratlon Trench 

Hydraulic Conb'ol Features: 

Groundwater Control Features - YIN 
Distance In Edge of Pond 
8evatlon of Water Level 

Impervious Barrier - YIN 
Elevation of BaTTier Bottom 

Top Bottom Left '. RIght 



•• 

• 

• 

I' , I 
MO.Ii)RET 

SUMMARY OF RESULTS 
r "':-' • - - -- - _. - .. . .. - - -

:', '. : .jl®JN! ~1i\11;: 1 ;£lAC:; ,jl,cmD '[PJ, . , 

00.00 - 0,00 143,000 0.000 * 
0,00000 

0,00 143,000 0.49942 

0.44785 

1.00 145.124 0.39627 0.00 

0.17064 

5.38 144.892 0.13534 0.00 

0.10005 . 
9.75 144.757 0.08601 0.00 

0.07198 

14.13 ' 144.659 0.06426 0.00 

0.05654 

18.50 144.582 0.05178 0.00 

0.04702 

22.88 144.519 0.04363 0.00 

0.04024 .. 
24.37 144.500 : 0.03751 0.00 

0.03479 

31.63 144.417 0.03316 0.00 

0.03154 

36.00 144.374 0.00 

. . 
~axfmum Water EkNatJon: 145.124 feet @ 1.00 hol,ll'S 

• TIme inaement when there Is no runoff 
Recovery @ 24.~71 hours 

, , , , 



• 
MODRET 

g 

~ 
j 
OS 
c 
o .. 
j 
w 

1+1.50 

• • 
INFILTRATION: OEC POND #2 

Time (hrs) 
II POND #2 Max Water Elevation = 145.12 ft 



• MODRET 
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! 
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• • 
INFILTRATION: OEC POND #2 

TIme (hrs) 
§ POND #2 Total Volume Infiltrated = 8,857 ttl 



APPENDIX C 

POST-DEVELOPMENT CONDITION 
. 

(25~YEARi 24-HOUR) 



· i 

OSPREY ENERGY CENTER 

POST-DEVELOPMENT CALCULATIONS 



• 
PROJECT TITlE: 
PROJECT LOCATION: 

SURFACE OESCRIPRTlON 

Total project area 
Developed project site area 
Site drainage contributing erea 

Offsite drainage contribuUng eree 

NORTH SUa·BASIN 

Paved road & parkJng 
Pervious/arasl area 
Sub~asln Impervious area 
Sub-baaln leml.lmptcrvlous area 

_ S'!.b~I!ln pervl~~.s area . 
TOTAl SUB-BASIN AREA 

SOUTH SUa·BASIN 

Pa~ road & parldng 

Tanks 
Buildings 
Wale! pumps 'pad 

Cool,er Tower 

S'Nitchyard pad f~nda~ons 
Mise equip. pads. 

Gravel areB 
Gras.sarea 

Sub~asln Impervious area 

Sub-basin semi-lmpervlous area 

Sub-basln pervious llrea 

TOTAL SUB·BASIN AREA 

TOTAL PROJECT AREA CALCULATIONS 

Total impervious area 

Total seml-lmpervlous gravel area 
TotafPervioua area 

PROJECT TOTAL 

• • WOR,KSHEET FOR COMPUTING PROJECT AREAS 

OSPREY ENERGY CENTER 
POLK COUNTY, FLORIDA 

PERCENTAGE 

6.01% 

0.00% 
93.99% 

100.00% 

'31.34% 
17.12"1. 
51,53% 

. 100.00'/0 

25.28% 
13.02% 
61.10% 

100.00'''' 

AREA 
(sq.ft) 

12,198 
190,792 

84,070 
3.920 

82,764 

2.265 
24,150 

2.200 
2,700 

110,400 

332,219 

AREA COMMENTS 

(acres) 

19.45 Total project area 
19.46 
19.46 

0 

4.66 
0.28 
4.38 
0.28 
. 

4.38 
4.66 

14.80 

1.93 
0.09 Four tanks 
1.90 Control room + generator bulldlng 

0.05 
0.55 

0.05 
' 0.06 St0f'3Q8 tank. standby generato. arid switcgear bldgs. 

2.53 al Swllcflyard & tulblnes 

7.63 
4.64 
2.53 
7.63 

14.80 

4.92 
2.53 

12.01 
19.46 

._---

-- ... ~ . .,........ 

---



• 
Projoct Title: 

Project Location: 

Sub-basin 10; 

ur,unill\l'" .-vII,. .... ,"',. • 

Surf.ceType Land Un ..,.. 
Impervious PavementlStrucures 

Semi-Impervious Gravel 

Pervious Grass 

TOTAl 

COMPOSITE eN VAlUE 

Sub·basln 10: 

1.11<1111 .. U 1'\, .... ..... 'v,.; 

SurfaeeType Land Use ..,.. 
Impe~us PavemenUStrucures 

Seml·lmpervious G","" 
Pervious Grass 

TOTA L 

COMPOSITE CN VALVE 

Notes: 
• Compos,ite CN Value • t At x CN. + t At 

• 
WORKSHEET FOR COMPUTING SCS RUNOFF CURVE NUMBERS 

POST ·DEVELOPMENT CONDITION 

OSPREY ENERGY CENTER 

POLK COUNTY, FLORIDA 

8·101 

, ... ov 

Descrlpllon 

Road, Buildings, Tanks, & Structures 

Gravel areasJSwltc}:lyard & turbines) 

Land r r/grass 

13.102 

... uu 

Descr1ption 

Road, Bulldlnos, Tanks, & Structures 

Gravel areas (SWItchyard & turbInes) 

landscapl~9!9rass 

SCS ~ollType 

from Soli Survey 

NA 
NA 
NA 

. 

SCS Soil Type 

fE:Om Soil Survey 

NA 
NA 
NA ' 

CN, 

Hydrologic SCS Curve 

Group "Number Value 

NA 98 

NA 80 

A 68 

. .. 

. 
" II : 79.46 

CN, 

Hydrologic SCS Curve 

Group Number Value 

NA 98 

NA 80 

A 75 

I 76.38 

• 

II, A.xCN, 

(acres) 

ATea Covered "/0 Area Weighted eN 

by eN Value Value 

4.64 31.4% 454.7 

2.53 17.1% 202.4 

7.63 5 1.6% 518.8 

_A· •• 

14.80 100% 11i6.If ' 1 
Use eN'" ·79 

II, A.xCN, 

(acres) 

Area Covered .". Area W.lghted CN 

by CN,Value Value 

0.28 6.0% 27.4 

0.00 0.0% 0.0 

4.38 94.0% 328.5 

I 4.66 I 100.". I 355.9 

II . UseCN= 77 , 



• 

• 

• 

WORKSHEET FOR COMPUT1NG TlME OF CONCE'iTATION (Tel OR TRAVEL TIME (T,) 

POST -DEVELOPMENT C<?NOmON 

Project Title: 
Project l ocation: 

Sub-basln 10: 

Checkooe: 

Check one: 

OSPREY ENERGY CENTER 
POlK COUNTY, FLORIDA 

8·102 

[!] Developed 

D T, through subarea 

Sheet !!ow (Applicable to Te only) SegmeniiD 
1. . Surface description .................. . .................................. . 

2. Manning',; roghness ooeff" n .... . ...... ...... ........ .... .. .............. .... . 
J. Flow length, L {total L~ 300 ttl .............................................. i fI 

4. T~yr24.hrrajnfan. Pl ...... .. ; .............................................. , in 
5. Land slope,s......... ....... .. ... ....... .. .............. ... ....... .. . ft/ft 
6. T, = Q,Q()Z (nLt.l . COmpute Tt _ •. _~_. __ ...... . _ •.• _ hi' 

P1 0.5 $ II.' 

. Shanow concen!ra\e9 flow Segment 10 
7. Surface ~ (paved !X unpaved) ..........................• . •. 

8. Flow length. L ................................. ... ........ ............. ........... I It 
9. Wateroourse slope. s .......................................... ................ Mt 
10. Average velocity." ............................. ....... ..... .. ....... ........... fils 
11 . T, : --'--- ComputeT, ___ . __ ._ .. _ .. __ • hr 

3600 V 

Chanoeillow Segment 10 : 
12. Cross sectionat now area, a .......... .......... ....... ....................... It" 
13.. Wetted perimeter. p.. ...... .. .. ............. ................... .. ............. It 
14. Hydraulic radius. r:a/p.., Compute r •.... _ ..... _ .. _. ___ ; It 
15. Channcls\ope. s ..... , ................. .... ... ... ..... ....... . ............ ..... , fIJft 

AB 
Grass 

0.' 
JOO , 

0.002 

1." 

o 
o 
o 

0.00 

• 

• 

0.00 

0.00 

o 
o 

UseTOC: 

1.94 

O.OOB 

100 minutes 



OSPREY ENERGY CENTER 

POST -DEVELOPMENT INPUT 
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• 

• 

I 
, 

A.dvanced Intercorw'ICi;ted Chame!' Pond Routing (ICPR .Ver 2.1') (1] 
COpyright ' l995, Streamline Technolog ics , Inc . 

POST DEVELOPME NT INPUT 
OSPREY EN ERGY CENTER 
POlK COJ~TY. FLORIDA 

********.* Input Report ................. " •• ***.** .... **** •••••••••••• ****.** ••• *.* 
···-----Cla$$: Node·· --······ · ···-------------·· · ···········--------------- -----

Name: N- l01 Base How(ch): 0 Init Stage(ft ) : 140.5 
G(~: POST l ength(ft) : 0 Warn St.scUt): 0 

COQment: DETENTiON PONtl 

Suge(ft) "reeCac) 
140.5 0.69 
142 .5 0.82 
_. _. _. ··ctass: Node- - _. - - -_. --""- -- -- - .•. • _. - -_ • • _ • • . - _ . • _._. _ • .• . ".' _. - - - - - - - -

Name: if-lOlA . Base Flow(ds): 0 In it St_geCft): 139.75" 
Group : POST LengthCft): 0 Wa r n St 8ge( f t): 0 

Comnent : fOOT DRA1 ~AGE S'olALE 

Time(hrs ) 
O .. 
12 
Z4 . 

. Stage (ft) 
139 .75 
141 
140 

·_·_----CI8S$: Node·------····· · ······································· . .......• 
lIarne: X- l02 Base How(ch): 0 In it St.ge( ft ) : 144.5 

Croup: POST length (ft): 0 ~arn St.ge( ft ): 0 
Conment : 

St.ge(h ). 
144.5 
146 

Volune(.f) 
o 
0.4 

Bott om Area(.c): 0 

· ·· ·····Class: Node················ · ··········· ··············· · ······ · .... ..... . 
lIame: N-l0lA Base Flow(ch): 0 Inlt St.ge( ft): 144.5 

GrCJt4): POST . '. lengt h( ft): 0 \ta r n St.ge( ftl: 0 
C~t: ~ 

Tl rne(hrt;) Stage( f t) 
o 144 
12 145 
24 144.25 
········Class: B.si n················ · ·········· ······················ ••••• •••••• 
B"in: 8'101 NrxSe: N- l01 Stat us: On Site Type: SCS unit lIydr 
GrCJt4): POST 

unit Nyarogr.ph: UNZ56 
R.infall File: FlMOO 

R.lnfall ~t(in) : 7.25 
Area(.e): , 14 .8 
curve . : 79 
OCIA(X): 0 

SOOTH sue'BASII! 

Peak F.ctor : 256 
StOMa Our.tl on(hr5) : 24 

Concentration Tl me(~ln): 
lag TlnHhn): 

110 
o 



• 

• 

• 

"I 

'-<Ivaneed lrotercorroected Charnel & POI'"G Routing 
Copyright 1995, Streamline Technologies, Inc. 

(lCf'R Ver ~.~1) (Zl 

POST DEVELOPMENT INPUT 
OSPREY ENERGY CENTER 
POLK COUNTY, FLORIDA 

•••••••••• Input Report •••••••••••••••••••••••••••••••••••••••••••••••••••••• *. 
···----·CIIs$: Basin-----.------------- ----------------- -------------- ------."." 
Blsfn: 8-102 Node : N- lO;! Status: on Site Type: SCS unit Kydr 
Gr~: POST . 

unIt Kydrograph: UNZS6 
Rainfall Fi Ie: FlHCO. 

Rainfall AmoI.at(in): 7.25 
Area(le): 4.88 

Curve It: n 
OCI"'''): 0 

NORTH SUB-BAS IN 

Peal: Factor: 
Star. Duratfon(hrs): 

Concentration Time(mln): 
lag Tillle(hrs): 

25. 

" 
100 
o 

----····CI155: 8asln·;·---------_· -_ ·--------------··-- ----- _·-- _··_ ·.----------
Basin: 8-001 Node : N-OOl Status: on ~ite Type: SCS unit Kydr 

"GrOf.4): PRE 
Unit Kydrograph: UK256 

Rainfall Fil e: FlHCO 
Rainfall Amount(in): 7.25 

Area(le): 14.8 
Curve , : 64 
OCIA(X): 0 

SOUTH SlJ8-BASI N 

Peat factor: 
Star. Duration(hrs): 

25. 
" 

Concentration Ti llC(lJln): 60 
Lag Til!le(hrs): 0 

··'-----Ctass: 8asln------· -- -··--------·----- ------ ····· ····-·· ·------------ ... 
81S1n: 8 -002 Mode: M·002 StatU$: on Site Type: SCS Unit Kydr 
Gr~: . PRE 

Unit Kydrograph: UH256 
Rainfall Ffle: fLMOD 

Rainfall ~t(ln): 7.25 
Area(ac): 4.66 

CU1""Ve I: 8Z 
OCIA(X): 0 

NORTN SUB-BASIN 

Peal: factor : 
StOMa Durati on(hrs): 

25. 
" 

Concentrat ion Tillle(.!n): ,0 
Lag TII!Ie(hrs): 0 

, , 



~;ioced Jntercomected Chemel & pond Routing 
, W""opyright 1995, Streamline Technologies, loc. 

(iCPRVcrZ.ll) 01 

• 

• 

PO$T DEVH~eNT INPUT 
OSPREY ENERGY CENTER 
POlK COUNTY. FLoRIDA 
-_. __ • __ .- Input Report ••• __ ._. __ ••• _ ••••• __ ......... _-_._ •• _ •••• _ ........... _ • 
• _____ --Class: Drop Stl"UCturc-. _ • __ • _____________________ •••• _.' ••• ____________ _ 

Narne: 00·101 From Node: N-tOl length(ft): 120 
Group: ,POST To Node: N-tOtA COISIt: 1 

OUtlet tntrt spec: Use de Of tw Inlet cntrl spec: Use <tI 
Upstream GCOOICtry: lIor Ellipse Oownstre3lll Geometry: lIo r Ellipse 

UPSTREAM DOWNSTREAM 
Span(in): 30 30 
Risc(in): 19 19 

Invcr t(ft): 139.85 139.75 
Kaming's N: 0.013 0.013 

Top Clip(in): 0 0 
BottOlll ClIp(in): 0 0 

Entrance loss toefl 0.3 
Exit loss Coef: 0.1 

flow: Positive 
Equation: Aver Conveyance 

Upstream FKWA Inlet edge Description: 
Horizontal Ellipse Concrete: Square edge with headwall 29 
Downstream FII\IA Inlet Edge Descriptioo: 
Horhootal EUlpse Concrete: Squar e edge with headwall 29 

* •• Weir 
count: 

Type: 
Flow: 

GCOfOOtry: 

SOUTH DiSCHARGE OUTFAll 
f of 
f 

, for Drgp Structure DO·1D1 ••• 
8ottom Cllp(in): 0 

Top CHp(in): 0 
weir Discharge Coef: 3.2 

orifice Discharge Coef: 0. 6 

lIorll 
Positive 
Reetaogular 

(TABLE] 

Span(in): 37 
Rise(in): 49 

Invert(ft): 141.4 
Cootrol Elev(ft): 141.4 



Ai j I 
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Advanced Inten :omeeted Chamel & Pond Routi ng 
c?pyrlght 1995. Stre_llne Technologies, I nc. 

(ICPR Ver 2. 11) (4) 

• 

• 

POST DEVelOPME NT INPUT 
OSPREY ENERGY CENTER 

. POlK COJNTY. fUlfI:lDA 

•••••••••• Input Report ............. .......................................... . 
·· · · ····cl.ss: Drop Structure··············································· •••• 

Name: OO'IDZ f rom Node: N· l02 Length(ft): 30 
Cr~: .POST To Mode: N·l 0ilA COUlt: 1 

Outlet Cntr l spec: Use de '01' tw Inlet Cntrl Spec: Use' d1 
Upstream Geometry: Hor Ellipse Downstream Geometry: Hor Ellipse 

UPSTREAM DOWNSTREAM 
Span(ln): 18 • 18 

, Rl se(l n ) : l Z lZ 
Invert(ft): 144.35 144.Z 

Hemlng' s N: 0.013 0.013 
Top Clip(ln): . 0 0 

Bottom CUpOn): 0 0 

Flow: Both Entrance loss coef: 0.3 
Exit Loss coef: 0.1 Equation : Aver Conveyance 

Upstre~ f HWA Inlet Edge Description: 
Horl~ont.l Ell ipse Concrete: Square edge with headwall Z9 
Downstre~ FINA Inlet Edge Descript ion: 
Korhont.1 Ellipse Concrete.: Square edge with headwall Z9 

NOR TH DISCHARGE WTFALL 
••• Weir 1 of 1 for Drop Structure 00·102 • •• (TABLE) 

· COU"It: 1 . 80ttOlll CHp(in) : D 
T~: Korlz Top Clip(in): D 
Flow: 80th Weir Discharge' Coef: 3.Z 

CeDaletry: Re<:tanglJ l er Orifice Discharge Coef: 0 .6 

Span(ln): Z4 
Rlse(ln): 36 . 

Invert (ft): 145.3 
Control El ev(ft): 145 .3 



• 
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Advanced Interconnected Charnel & Pond Routing (ICPR Ver 2.11) (5) 
Copyright 1995, Strellllllne Technologi es, Inc . 

POST DEVelOPMENT INPUT 
OSPREY ENERGY CENTER 
POlK COUNTY, FLORIDA 

********** Input Report ******* •••• ** ••••••••••••••••••••••••••••••••• * ••• ** ••• -
: •• • • · · · tl as$: Sirut lti oo- --- - - _A •• • • _. _. - _. _- - -- - - - - - _ • •• -- - _. _ •• • _. --- - -- _. - --

C: \ O$PREY \ SIM-1 
Execut ion: Both 

Header: POST-OEVELOPMENT - FOOT 50-YR, B-HR 
OSPREY ENERGY CENT ER 
POlK COUNn, FLORIDA 

- - - - _. _. - HYDRAULICS - · - - - . _- - -- - - - -- -- - -- - - - -- - - -HI'DROLOGY' . - ••• - --- - - - - - - _. --
Max De lta Z (oft): 1 

Delta Z fact or: 0. 05 Override Def ault s: No 
Time Step Optimizer: 10 

Drop Structure optimizer: 10 
s f. Stlrt Tlllle(hrs): 0 

sl. end Ti~(hrs ); Z4 
Mi n Ca lc Tfn:(sec): 0 
Max Calc Tlme(sec): 15 

To Hour: PI I'I(: ( lIIln): To Hour:. Pl ne(lIIin): 
30 15 30 15 

· ········GROUP SELECTIOHS· · · · ····· · · · ··· · · · · · ········ · ···· · ·· · · · ····· · ....•. . 
+ BASE (OZ/08/ 00] • PRE (02l01l00J + POST {OUGS/OO) 
·OOT (WORUN] 

• 

• 



. OSPREY ENERGY CENTER 

POST-DEVELOPMENT OUTPUT 
(NODE N-lOl & N-I02) 

25-YR; 24-HR 



• 

• 

Advanced· Inter connected Channel & Pond Routing «CPR Ver "2,. 11) 
Copyright '1995, S~reaml ine Technologies, Inc . 

POST-DEVELOPMENT 25-YR, Z4-KR 
OSPREY ENERGY CENTER 
POLK COONTY. fLORIDA 

In 

* ••••• ***.- Node MaJliriun" Coo(li t ions - 511'1- ' ••••••••••••••• •• *** ••• ****.*****.** ...... ** •••••• ***********.* ••••• *.* ..... ******* 

.(limeuni ts - hours ) 
Node 'coup Malt Ti me Mall: Stage Warning Hax Delt a HIli Surface Max Tillie Max Inflow Max Time Hall OUtflow 
N~ No'" Condl-t ions (ft) Stage (ft) St8~e (tt) Area (sf) Inflow . ( cfs ) OUtflow (Cf5) __ ___ • _____ • ___________________ _______ 0 ________________ . ~ ___ ____ ___ ___ ____ __________ ________________ ________ . _. 0 ____ 0 _______ 

N-IOI POST 13.67 141 .82 0.00 0. 0045 33807.34 13.25 . 12.71 13.66 " .83 
N-I OIA POST 12.00 141.00 0 _00 0 .0004 0.00 13.66 1'.63 0.00 0.00 

N· l 02 POST 13 . 57 145. 58 145. 50 .0.0021 16729. 11 13.00 4.25 13 .1 2 4.04 
N·1(i2A POST '12.00 145 .00 0.00 '0.5000 0_00 13.12 4_04 0 .00 0. 00 



..., 
.... 
~ 

NODE N-101 25-YR, 24-HR 

142.0 _ .. ... ... .. .... .. . .. .... ... .. .... .. .. . 

141. 8 . .. . . . . ... ..... : .. ... 

141. 6 ~ . ..... .. ................. . . . . . . . . .. . . ..... . 

141.4 - .. . .. ......... .. .. . .. .. . 

141.2 

QJ __ .. 14L 0 01 .. 

III ..., 
Ul 140.8 

140.6 

140.4 
,. 

140.2 - ........ ........ . . .. . 

-: - ... -

.. ... .. ... . ". 

• r • , • • • • , • • • • • • 

140.0 -+-------i------i------i------.;------, 

0.0 5.0 

-101 

10 . 0 
Time (hrs) 

Stage: 

15.0 20.0 25. 0 

0 .00 



NODE N-102 25-YR, 24-HR 

146.0 . . . .... . . . . . , - . . ...... . ... .. . .. .. : . . , .. , 

145.8 ,- • . .. ..... ..... •• -....... ~. . .... . . .. . . . , . . . . . ~.... . . .••.. .. .•... . 

145.6 ....... .•..... ....... •. .. .. . ........ •••.• ...... ......... .. . .. ....... .. .. . ... ~... ... .. . ... . ....... . 

145.4 .., ..... .. ...... ......:" / .... ... . : .......... . . . 

- 145.2 '-' 
4-l -oj . 145.0 .................... ......... .. .... ...: .. . ...... .... " .. , .... .... .. . . ............... ........ ... . ;t 

. 
'-g- .~ ... --- -.-.-- .... . -.. " .. _ ... . - -_._--_. _ ... _; ... _-._ ... -- ._...,... .. -. - --.. --- ._- .. --, 

Iii 144.81.... ........ ... , ....... •.... .. ... .. .. .. . , . .. .. 

N- 102 

144.6 ...... ......... , .. .. .... .. . .. / ...... . ... . ...... . . "' . .. .. ... -: ........... . ... . ... ...... .•.. . . .. . . .•.. . ........ 

--------------~------
144.4 . . .... .. . . ....... ... . .. . :-.... ... . . . . ... .... • •• •• : . •••••••• • •• •• •••• • ••• • •• ••• • • • • • • t • •• • • • • •••••• • • •• • • 

144.2 J ............. ...... ..................... ... .. .... .. ..... ....... .. .. ...... .. ........ .. .. .. .. .... .. 
144.0 i 

0.0 5.0 10.0 
Time (hrs) 

Warni.ng Stage: 

15.0 20.0 

0.00 

25.0 



Advanced lntertorv'lC!eted Channel," Pond Routing ( ICPR Vtr 2.1;) tl1 
Copyright 1~. StruQ1llne Technologies, loc . 

. • POST-OeVELOPMENT 25- YR •. 24-HR 
OSPREY ENERGY CENTER 

• 

• 

POlK CWNTY. fLORIDA 

.* ••••• *** Node Time Series by Node - SIM-' . ** ••••••••••• ******.**** •••• • • • • •••• • * ••••••• ** •• •••••• ** • •••• 

TI~ 
(hrs) 

Stege 
( f t) 

Surface 
"r.(ae) 

!<· ·· · ···········.lnflow······ · ····· ·· ··> 1 l int Cumulat ive 
Base Q onsite Offsite Bndry Q I li nk Q Outfl ow Vol une In 
(ds) (cis) (ds) (ds) I (ds) (ds) (ac.ft) 

---------._ -- -----._-------. _-- -- -- --- -- ---. _._- ------- -- -_.,_._--------- -------- --------- --- -----------._ --

CUIlIlatlve 
Volune Out 

(ae . ft) 

... Group: POST 
0.000 140.50 
0.253 140.50 
0 .503 140.50 
0,753 140 .50 
, .003 140.50 
1.253 140.50 
1.503 140.50 
' .753 '40.50 
2.003 140.50 
2: . 253 140.50 
2.503 140.50 
2.753 140.50 
3.003 140.50 
3.253 1100.50 ' 
1.503 140.50 
3. 753 140.50 
4.003 140. 50 
4 .253 140.50 
4.503 140.50 
4.753 140. 50 
5.003 140.50 
5.253 140. 50 
5.503 140 .50 
5.753 140.50 
6 .003 140.50 
6.253 140.50 
6 .503 140.50 
6 .753 140.50 
1,.003 140.50 
1.253 140.5 1 
1 .503 140 .51 
7.753 140.51 
8 .003 140.52 
8 .253 140.52 
8.503 140.53 
8.753 140.54 
9.003 140.55 
9.253 140.56 
9 .503 ,140 .58 , 
9. 753 140.60 

10.003 140 .62 
10.253 140.64 
10. 503 140.66 
10 .753 140.69 
11.003 140 .72 
11.253 140 . 76 

Node: N·l01 
0.69 
0.69 
0.69 
0.69 
0 .69 
0. 69 
0.69 
0.69 
0.69 
0.69 
0.69 
0. 69 
0.69 
0 .69 
0.69 
0 .69 
0 .69 
0.69 
0.69 
0 .69 
0.69 
0 .69 
0.69 
0.69 
0 .69 
0.69 
0.69 
0.69 
0.69 
0.69 
0 .69 
0.69 
0 .69 
0.69 
0.69' 
0.69 
0.69 
0.69 
0.70 
0.70 
0.70 
0.70 
0. 70 
0.70 
0. 70 
0. 71 

0.00 
0.00 
0.00 
0.00 
0.00 
0 . 00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 .00 
0 .00 
0.00 
0.00 
0 .00 
0.00 
0.00 
0.00 
0. 00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0. 00 
0.00 

0.00 
0. 00 
0 .00 
0. 00 
0.00 
0 .00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 .00 
0 .00 
0.00 
0.00 
0.00 
0 .00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.01 
0.02 
0.03 
0.04 
0.06 
0.09 
0. 12: 
0. 15 
0. 19 
0.23 
0.'" 
0.33 
0.39 
0 .45 
0.52 
0.60 
0.69 
0.00 
0 .91 
1.06 
1.23 
1.43 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 .00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 .00 
0.00 
0.00 
0.00 
0. 00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0. 00 
0.00 
0. 00 
0.00 
0.00 
0 .00 
0.00 
0;00 
0;00 
0.00 
0.00 
0;00 
0.00 
0.00 
0 .00 
0.00 
0:00 
0.00 
0.00 
0 .00 I 0.00 
0.00 
0.00 I 

0.00 
0'.00 I 
0.00 I 
0.00 I 
0'.00 
0.00 
000 ' 
0:00 I 
0.00 I 
0 .00 I 
0.00 I 0.00 
0.00 
0 .00 I 
0 .00 I 
0 .00 I 

0.00 1 
0.00 I 

0.00 , 

0. 00 
0. 00 
0.00 
0.00 
0. 00 
0. 00 
0.00 
0.00 
0.00 
0. 00 
0. 00 
0. 00 
0. 00 
0. 00 
0. 00 
0.00 
0. 00 
0.00 
0. 00 
0.00 
0.00 
0. 00 
0. 00 
0 .00 
0.00 
0.00 
0.00 
0. 00 
0. 00 
0.00 
0.00 
0. 00 
0.00 
0. 00 
0.00 
0.00 
0.00 
0.00 
0. 00 
0.00 
0.00 
0.00 
0. 00 
0. 00 
0. 00 
0. 00 

0.00 
0.00 
0.00 
0. 00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 .00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0. 00 
0.00 
0.00 
0.00 
0.00 
0.00 
0. 00 
0. 00 
0.00 
0.00 
0 .00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0. 00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0. 00 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0 .0000 
0 .0000 
0.0000 
0.0000 
0.0000 
0 .0000 
0 .0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0 .0000 
0 .0000 
0.0000 
0.0001 
0.0002: 
0.0004 
0.0008 
0.0016 
0.0027 
0 .0043 
0.0065 
0.0093 
0.012.8 
0.0171 
0 . Oll4 
0. 02&1 
0."" 
0."'" 
0 .0547 
0.0664 
0.0798 
0 .0952 
0 . 11 28 
0.1332 
0. 1568 
0.1843 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0. 0000 
0. 0000 
0;0000 
0.0000 
0.0000 
0._ 
0.0000 
0. 0000 
0._ 
0._ 
0. 0000 
0. 0000 
0.0000 0._ 
0.0000 
0.0000 
0.0000 
0.0000 
0. 0000 
0.0000 
0.0000 
0. 0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0. 0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0. 0000 
0. 0000 



II 

• i Advanced Interconnec::ted Charnel' Pond Routing ( ICPR Ver 2.11) (2J 
Copyr.liht 1995, Stre_lloc Techno;>logles, Inc. ~ 

POST -DEVELOPMENT 25-1R , 24-HR 
OSPREY ENERGY CENTER 
POLK CClJNTY. flORIDA 

•••••••••• Node Time Series by Node - SI"-' 
, 

••••••••••••••••• , •••••••••••••••••••••••••••••• ** ••••••••••••• 

I < ··- - ··-·-- ·---· ·Inflow···-·- -· ~ ---- __ ·~ I link Curutative CUlU(atlve Time Stagt' Surface Base 0 onslte Offslte Boory 0 Link Q Outflow Volune In Voll.ITIe Out (tlrs) eft) Ar.(ae) (ds) (ds) (cfs) {cfs? (cfs) (ch) (ac.ft) (ae.ft) --- -- ---._._ ... _------_.-_._ ---._ -_ ... _. _. __ . _._._._--_._------_._--_._ . ... -._---_ .. _---_ .. _--. __ . _-- -_. -.. 
".503 140.81 0.71 0.00 1.73 0 .00 0 .00 0 .00 0.00 0 . 2169 . 0.0000 11.753 140.87 0.71 0.00 2 .42 0.00 , O.Op 0.00 0. 00 0.2596 0.0000 12.003 140.96 o.n 0.00 • 3.69 0.00 0.00 0.00 0. 00 0.3248 0.0000 12.253 141.10 0 .73 0. 00 6.06 0.00 O.Op 0.00 0.00 0.42n 0. 0000 12.503 141.31 0.74 · 0.00 .. ., 0.00 O.Op 0.00 0.00 0.5815 0.0000 12.753 141.57 0.76 0. 00 11.30 0.00 0.00 0.00 3.09 0.7893 0.03 19 13.003 141.73 o.n 0.00 12.52 0.00 0.00 0.00 a.54 1. 0353 0.1520 13.253 141. 79 o.n 0.00 12. TO 0.00 0.00 0.00 11 , 15 1. 2959 0.3553 13,503 141.82 0.78 0.00 12 .30 0.00 0.0,0 0.00 11 . 75 1.554 1 0.s91a 13.753 141.82 0.78 0. 00 11.59 0.00 O.op 0.00 11.80 1.8009 0.8351 14.003 141.81 0 .78 0.00 10.19 0.00 , 0 .00 0.00 11 .52 , 2.0322 1 ~0760 14.253 141.79 0 ·77 0.00 9." 0.00 0.0,0 0.00 10. 99 2.2468 1.3085 14 . 503 141.76 o.n 0 . 00 9.33 0.00 0 .0;0 0.00 10.07 2.4465 1.5261 14.753 141 .75 o.n 0.00 ' .n 0.00 . 0 .00 0.00 9.35 2.6334 1. 7267 15.003 141. 73 o.n 0.00 8 .24 0.00 O.~O 0.00 8.76 2.8091 1.9139 15.253 141.72 o.n 0.00 7.75 0.00 0 .0;0 0.00 . 8.23 2.9743 2.0895 15.503 141.71 o.n 0.00 7.29 0.00 0.00 0.00 7.75 3 . 1297 2. 2546 15 .753 141.69 o.n 0.00 6.87 0.00 0.00 0.00 7.30 3 .2760 2.4101 16.003 141.68 o.n 0.00 6.47 0.00 O.QO 0.00 6." 3.4139 2.5566 16 .253 141.67 o.n 0 . 00 6.08 0.00 0.00 0.00 6.49 3.5435 2.6947 • 16.503 141.66 0 .77 0. 00 5 .74 0.00 0.00 0.00 6 . 12 3.6657 Z.B249 16.753 141.65 0.76 0.00 5 .47 0.00 0.00 0.00 5.79 3.7816 2.9479 17.003 141.64 0.76 0.00 5.25 0.00 0.00 0.00 5.52 3.8924 3.0648 17.253 141.64 0.76 0.00 5 .05 0.00 O.C!O 0.00 5.29 3."" 3.1765 17.503 141.63 0.76 0.00 ' .86 O.op 0.00 0.00 5.08 4.1012 3.Z836 17.753 14 1.6Z 0.76 0.00 ' .68 0.00 ' 0.00 0.00 4.89 4. 1997 3._ 
18.003 141.6Z 0.76 0.00 4.49 0.00 . 0 .00 0.00 4 .70 4.2944 3.4857 18.253 141.61 0.76 0.00 4 .31 0.00 0.00 0.00 4 .5Z 4.3853 3.5810 18.503 141.61 0.76 0.00 4.13 0.00 .0 .00 0.00 ,." 4.4725 3.6726 18.753 141.60 0.76 0.00 3." 0.00 , 0. 00 0.00 4.16 4.5560 3 .7604 19.003 141.60 0. 76 0.00 3.77 0.00 0.00 0 .00 3." 4.6358 3.-19.25] 141 .59 0.76 0.00 3.60 0.00 0.00 0. 00 3.81 4.7120 ].9251 19.50] 141.58 0.76 0.00 3.42 0. 00 0 .00 0 .00 3 ... 4.7845 4 .0020 19. 75] 141.58 0. 76 0.00 3.25 0.00 0 ·90 0.00 3." 4 .8534 4.0754 20.003 141.57 0.76 0.00 3.08 0.00 0.00 0.00 3.29 4.9187. 4.1452 20.25] 141.57 0.76 0.00 2 .91 0. 00 0.00 0.00 3. 1] ' .9806 4.2115 20.50] 141.56 0.76 0.00 2. 75 0.00 0.9(1 0.00 2.96 5.0391 4.2745 20.753 '141 .56 0.76 0.00 2.61 0. 00 0 .00 0. 00 2.B1 5 .0945 4 .334' 21 .003 141 .55 0.76 0.00 2." 0.00 0.00 0.00 2 .67 5.1470 4.3907 Z1.253 11,1 .55 0.76 0.00 . 2 .36 0.00 0.00 0.00. 2.54 5 . 1970 4.4445 Zl.50l 141.54 0.76 0.00 2.24 0.00 0. 00 0 .00 2.41 5 .2445 4.4956 '21.75] 141.54 0 . 76 0.00 2 .13 0.00 0.00 0.00 2. 29 5.2896 4.5442 22.003 14,.5] 0.76 0.00 2.03 0.00 0.00 0.00 2.18 5 .3325 4 .5904 22.253 141 .53 0 . 76 0 .00 1.92 0.00 0.00 0.00 2.08 5.]733 4.6345 22 .50] 141.52 0.76 0.00 1." 0.00 O.po 0.00 1.97 5.4120 4.6763 22.753 141.52 0.76 0.00 l.n · 0.00 0.00 0.00 1.87 5."" 4 .7161 23.003 141.51 0.76 0. 00 1.65 0.00 0.00 0.00 1.'" 5._ 4.75]9 

• 



• Advanc:ed Interc;:oonected Channel & Pond Routing ,(ICPR. Veri t 11) (3]" 
Copyright 1995; Strelllllline Technologies, Inc. . , 

POST-DEVELOPMENT ZS·YR. 24 ' HR ' ! . 
~PREY ENERGY CENTER , ' 
POLl( co..iNTY. FLORIDA 

I , 
.......... Node Time Series ,by Node . SUH ....•...... ~*'.* ....... *.* •••••• ~* ••••••• * ••••••• ** •••••••••••• 

I Co:' - ••• • _ . --- ••• -Inflow-" - -- - •••. • .• --> I link Curutatlve CUllJlative TI~ Stage Surface . Base Q On$itc Offsite Boor)' 0 link: 0 Outflow Volune In VotUile Out (IIrs) (ft) Ar.(ac) (ds) (ets). (ets) ~cfs) (cfG) (ch) (ae.ft) (.~.ft) .... . . -- ..... . -- - ..... -- ..... . ... . .. - - . .... _-- . .... -- - ... " .- ' " - -- ....... - - - .. _.- - -.- .... - - - - . .. . . -- . . ... . . 
23.253 141 .51 . 0.76 0.00 1.60 0.00 , , 0.00 0.00 1.71 5.5 170 4.7899 B.S03 141.51 0.76 ' . 0.00 1.56 0.0<) 0.00 0.00 '.65 5 . 5497 4 .8246 23.753 141.51 0.76 . 0.00 1.51 · 0.00 : ' 0.00 0.00 1.59 5.5813 4.8581 24 .001 141.50 0.76 0.00 1.47 0.00 0.00 0.00 1.55 5.611~ 4.8902 

••• Group: POST Mode: M-101A 
0.000 139.75 0.00 0.00 0.00 0.00 . 0.00 0.00 0.00 0 . 0000 0.0000 0.253 139.78 0.00 0.00 0.00 - 0.00 : 0.00 0 .00 0;00 0.0000 0.0000 0.503 139.80 0.00 0.00 0.00 · 0.00 0.00 0.00 0. 00 0 . 0000 0.0000 , 0.753 . 139.83 0.00 0 .00 0.00 . 0.00 · 0.00 0.00 0.00 0.0000 0.0000 1.003 139.85 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 1.253 139.88 0.00 0.00 0.00 ·0.00 t ~ 0 .00 0.00 0.00 0.0000 0.0000 1.503 139.91 0.00 '0.00 0 .00 0.00 .. 0.00 0.00 0.00 0.0000 0.0000 1.753 139.93 0.00 0.00 0.00 0.00 r 0.00 0.00 0.00 0.0000 0.0000 2.003 '139.96 O.OQ . 0 .00 0.00 0.00 0.00 0.00 0.00 0. 0000 0.0000 . 2.253 139.98 0.00 0 . 00 . 0.00 0.00 ! 0.00 0.00 0.00 0.0000 0.0000 2.503 140.01 · 0.00 . 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0 .0000 2.753 140 . 04 0.00 0.00 0.00 0.00 0.00 0.00 0. 00 ·0.0000 0.0000 3.003 140.06 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0 .0000 0.0000 3.253 140.09 0.00 0. 00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 • 3.503 140 . 11 0.00 0.00 0.00 O~OO 0.00 0.00 0 . 00 0.0000 0.0000 3.753 140.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 . 0000 0 .0000 4.003 140 . 17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 ·0 .0000 
4.253 · 140 .1 9 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0 .0000 0. 0000 4.503 140.22 0.00 0.00 0.00 0.00 0 .00 0·09 0.00 0.0000 0.0000 4.753 140 .25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 . 0000 ·0.0000 
5.003 140.27 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 1).0000 0.0000 5.253 149·30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0. 0000 0.0000 5.503 140.32 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0. 0000 0.0000 5.753 140.35 0.00 0.00 . 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 6.003 140.38 0.00 0.00 0.00 0.00 0.00 0.00 0. 00 0 .0000 0.0000 6.253 140.40 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .0000 0.0000 6 .503 140.43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 6 .753 140.45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 7.003" 140.48 0.00 0.00 0.00 0.00 0.00 0. 00 0.00 0.0000 0.0000 ·7.253 140.51 0.00 0.00 0.00 0.00 , 0.00 0.00 0.00 0.0000 0:0000 7.503 140.53 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 . . 0.0000 7.753 140. 56 0.00 0.00 0.00 0. 00 i ' 0.00 0.00 0.00 0. 0000 0.0000 ... 03 140.S! 0.00 0.00 0.00 0.00 0.00 0. 00 0.00 0.0000 0.0000 a.253 140.61 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 a . 503 140.64. 0.00 0.00 0.00 0.00 I 0.00 0.00 0.00 . 0 .0000 0.0000 a.753 · ·140.66 0.00 0.00 0.00 0.00 : 0.00 0.00 0.00 0.0000 0.0000 9.003 140.69 0.00 0.00 0.00 0.00 : , 0.00 0.00 0.00 0 .0000 0.0000 9.253 140.71 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 9.503 140.74 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 9. 753 140.n 0.00 0.00 0.00 0.00 : 0.00 0.00 0.00 0.0000 0.0000 10 . 003 140.7'9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 

/, ., 
. , 

• , I 

" 



• AdYloced IntercCMYiec:ted Charnel" Pond RoutinsJ 
COPYrlg~t 1995 , Strea/lll ine TK hnologles, loc . 

(lCPR Ver 2 . 11) 
I 

!4J 

POST-DEVE LOPMENT 25- T.R, 24-IIR 
OSPReT ENERGY CE NTER 

. POlK cruMTY, "FLOR IDA 

u ........ Node Tillie Series by Node • SIN-' •••••••••• * •• ~ ••••• * ••• * •• *. * ••• ***.* •• **.* •••••• * •••••••••• _ •• 

1<- --- --_. ---~. -- -I nf low- _. - ; ' .'- _ •• -- ---) I Link CI.mJI.tlve Cululative TI~ Stage Surface Bne 0 Omite Ofhite Bndry 0 Link 0 OUt fl ow Voll.llle In volUlle OUt (hrs) (ft) "r. (ac) (eh) (efc) (ds) (ch) (cfs) (ds) (Ie. h) (ae.ft) --- -_. _. --- ---_._. -'. _.--------- -_. ------_. --_ .. _. _.- --.- ------- ---- -.• _. ------. --------. -- _ .. -- -.. --- -. -- -. 
10.253 140.82 0. 00 0.00 0.00 0.00 ' 0 .00 0.00 0.00 0 .0000 0.0000 10.501 140.84 0. 00 0.00 ,0.00 0. 00 I' 0.1111 0.00 0 .0000 0.0000 ,0.00 
10.753 140 :87 0.00 0.00 0.00 0 .00 ~O.OO 0.00 0.00 0.0000 0.0000 11.003 140.90 0.00 . 0 .00 0.00 0 .00 ' 0.00 0.00 0.00 0.0000 0.0000 11.253 140 .92 0.00 0.00 0.00 0.00 : Q.OO· 0.00 0.00 0.0000 0.0000 11.503 140.95 0.00 0.00 0.00 0 . 00 . 0.00 0.00 0. 00 0.0000 0.0000 11 .753 140.97 . 0.00 0.00 0.00 0.00 ' 0.00 0.00 0. 00 0.0000 0.0000 12.003 141.00 0. 00 0.00 0.00 0.00 , 0.00 0.00 0. 00 0. 0000 0._ 12.253 140.98 0.00' 0.00 0.00 0.00 0.00 0.1111 0.00 0.0000 0.0000 12 . 503 140.96 . 0 .00 0.00 0.00 0.00, 0.00 0.00 0.00 0.0000 0 .0000 12 . 753 140.94 0.00 0.00 0.00 0.00 . 0.00 3.09 0. 00 0. 0319 0.0000 '13 ; 003 140.92 0.00 ' 0 .00 0.00 0.00 0.00 8.54' 0 . 00 0.1 520 0.0000 '13.253 140.90 . 0.00' 0.00 0.00 ' 0.00 . 0 . 00 11.15 0.00 0. 3553 0.0000 13.503 140.87 0.00 · 0.00 0 .00 0. 00 0.00 11 : 75 0.00 0. 5916 0.0000 . 
13.753 140 .85 0.00 0.00 0.00 . 0.00 0.00 11.60 0. 00 0. &351' 0.0000 14.003 140.83 0.00 0.00 0.00 0.00 ' 0.00 11.52 0.00 1.0760 0.0000 14.253 140.81 0.00 0.00 0.00 0.00 , 0. 00 10.99 0.00 1.3065 0.0000 14.503 ·140.79 0.00 0.00 0.00 0.00 0.00 10.07 0 . 00 1.5261 0.0000 14.753 140.77 0.00 0.00 0. 00 0. 00 . 0.00 9.35 0.00 1.n67 0. 0000 15 .003 140. 75 0.00 0. 00 0.00 0. 00 0.00 6.76 0.00 1.9139 0.0000 • 15 .253 140 . 73 0.00 0.00 0.00 0.00 1 0.00" '.23 0.00 2. 0895 0.00:00 15.503 140.71 0.00 0.00 0.00 0.00 : 0.00 7.75 0.00 2.2546 0.0000 15 .753 140. 69 0.00 0.00 0 .00 0.00 0.00 7.30 0.00 2. 4101 0.0000 16 .003 140.67 0.00 0.00 0.00 0. 00 0.00 .... 0;00 2.5566 0.0000 16 .253 140. 65 0.00 0.00 0 .00 0.00 0.00 6.49 0.00 2. 6947 0.0000 16.503 140.62 0.00 0.00 0.00 0.00 0.00 6.12 0.00 2.6249 0.0000 16.753 140 .60 0.00 0.00 0.00 0.00 0.00 5:79 0 . 00 2. 9479 0 . 0000 . 17.003 140.56 0.00 0.00 0.00 0. 00 0.00 5.52 0.00 3 . 0648 0.0000 17.253 140.56 0.00 0.00 0.00 0.00 0.00 · 5.29 0.00 3.1765 0.0000 17 .503 140. 54 0.00 0.00 0 .00· 0.00 . 0.00 5.08 0.00 3.2836 0.0000 17.753 140 :52 0.00 0.00 0.00 0.00 0.00 4.69 0.00 3.3866 0'.0000 18.003 140.50 0.00 0.00 0.00 0.00 0.00 . '. 70 0.00 1.4857 0.0000 18 .253 140. 48 0.00 0.00 0.00 0.00 ,0 .00' 4.52 0.00 3 . 5610 0.0000 
16 .503 ·.140.46 0.00 0.00 0'.00 0.00 0. 00 4.34 0. 00 3.6n6 0.0000 16.753 140.44 0.00 0.00 0.00 0.00 0.00 4.16 0.00 3.7604 0.0000 19 .003 140.42 0. 00 0.00 0.00 0.00 I 0.00 3." 0.00 3 ..... 0.0000 . 19. 253 .140. 40 0.00 0.00 0.00 0.00 ! ,0.00 3.61 '0.00 . 3 .9251 0.0000 19.503 140. 37 0. 00 0.00 0.00 0.00 0.00 3." 0. 00 ·4.0020 0.0000 19 .753 140.35 0.00 0.00 0.00 0.00 0.00 3.46 0.00 4.0754 0.0000 . 20.003 140.33 0.00 0.00 0.00 0.00 0.00 3.29 0. 00 4.1452 0.0000 20. 253 140.31 0.00 0.00 0.00 0.00 0.00 3.13 0. 00 4 .2115 0.0000 20.503 140.29 0.00 0.00 0.00 0.00 '0.00 2.96 0. 00 4.2745 0.0000 20.753 140.27 0.00 0.00 0.00 0.00 0.00 2 .61 0.00 4 .3341 0.0000 21.003 140 .25 0.00 0 .00 0.00 0.00 0.00 2 .67 0.00 4 . 3907 0.0000 21 . Z53 140.23 0.00 0. 00 0.00 0.00 0.00 2.54 0.00 4 .4445 0. 0000 21.503 . 140.21 0.00 0.00 0.00 0.00 I 0.00 2.41 0.00 4 . 4956 0.0000 21.753 140 ;19 0.00 0. 00 0;00 0.00 ,0 .00 2.29 0.00 4.5442 0.0000 

• 



• Adv.nced IntercOft"lected Charnel' Pond Routing (lePR Veri 2.11) '51 t;opyr1iht 1995, StrelQl ioe Te<:hnologle5 , file:. , , 

POST-DEVELOPMENT 25-YII: , 24-KII: 
OSPREY ENERGY CENTER 
POLK CWNTY . FLOR IDA 

........... Node Tillie Series by Node • 5111- ' ••••••••••••••••••••••••••••••• _ ........................ e._._._ 
I<--- --- ---- ···-- -Inflow- :. -.---- ----- -->I Link Clm.llotive Cunulative ,,~ Stage Surface Base Q Oosite Offsite ' 6ndry Q Link Q I)Jtflow Volu.: I n Volune Out (IIrs) (ttl Ar . (.e) (cfs) (cfli) Cds) (cfs) (cfs) (cfs) (ae.ft) (Ie. tt) .. _- --- . .... _-- . . . . _- -- . . . . . _-.. _----- .. _----- . . _---- - . . _------ _ . .... _-----_._- --- . . _----_ ... _--- . .. _------

22.003 140. 17 0.00 0. 00 0.00 0.00 0 100 2. 18 0.00 4 ,5904 0.0000 22.253 140.15 0.00 0.00 0.00 0.00 ' 0 ;00 2 . OS 0.00 4 .6345 0.0000 22 .503 140.12 0.00 0. 00 0 .00 0.00 0.00 1.97 0.00 4.6763 0.0000 22 .753 140.10 0.00 0.00 0.00 0.00 0 100 1, 87 0.00 4.7161 0.0000 n .003 140. 08 0.00 0.00 0.00 0.00 . 0 .00 '.78 0.00 4 .7539 0.0000 n.253 140 .06 0.00 0 .00 0.00 0.00 0 )00 1.71 0. 00 4.7899 0.0000 n.503 140.04 0.00 0. 00 0.00 0.00 0 100 1.65 0. 00 4.8246 0.0000 n.753 140.02 0.00 0.00 0.00 0.00 0 .00 1.59 0;00 4.8581 0._ 24.001 140. 00 0.00 0.00 0 .00 0.00 0.00 1.55 0.00 4.8902 0.0000 
••• GrOl4l: POST Node: N·l02 

0.000 144.50 0.00 0 .00 . 0.00 0.00 O ~OO 0.00 0.00 0.0000 0.0000 0.253 144.50 0.00 0 .00 0 .00 0.00 : 0 ~00 0.00 0.00 0.0000 0.0000 0 .503 144 .50 0.00 0 .00 0.00 0.00 . oloo 0.00 0.00 0.0000 0._ 0.753 144 .50 0.00 0.00 0.0:0 0.00 otoo 0.00 0.00 0.0000 0 · 0090 1.003 144.50 0.00 0.00 0.00 0.00 . 0 ,00 0.00 0.00 0.0000 0.0000 1.253 144.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0._ 1.503 144 .50 0.00 0 .00 0.00 0.00 oLoo 0.00 0.00 0.0000 0.0000 1.753 . 144 .50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0. 0000 0._ 2 .003 144.50 0.00 0.00 0.00 0.00 oLoo 0.00 0.00 0.0000 0.0000 • 2.253 .. 144.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 2.503 144 .50 0.00 0 .00 0.00 0. 00 . 0.00 0.00 0.00 0.0000 0.0000 - 2 . 753 144 .50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0._ 
3.003 144.50 0.00 0.00 0. 00 0.00 0.00 0.00 0.00 0.0000 0.0000 3.253 144 .50 0.00 0.00 0.00 0.00 0,. 00 0.00 0.00 0.0000 0.0000 3.503 144.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 O.DODO 3 .753 144.50 0.00 0 .00 0. 00 0.00 ' 0.00 0.00 0·90 0.0000 0.0000 4.003 144.50 0.00 0.00 0.00 0.00 0 .• 00 0.00 0.00 0.0000 0.0000 4.253 144.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 4.503 144 .50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 4.753 144 .50 0.00 0.00 0.00 0. 00 0:00 0.00 0.00 0.0000 0._ 
5.003 144.50 0.00 0.00 0.00 0 .00 ' 0.00 0.00 0.00 0.0000 0.0000 5.253 144.50 · 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 50503 144.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 5.753 144.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 ' . 003 144.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0: 0000 6.253 144.51 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 '.50> 144.52 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0. 0001 0.0000 6.753 144.53 0.01 0. 00 0.01 0.00· 0.00 0.00 0.00 0.0001 0.0000 7.003 144.54 0.01 0.00 0.01 0.00 0.00 0.00 0 . 00 0.0003 0.0000 7.253 144.56 0.02 0.00 0.02 0.00 0.00 0.00 0.00 0.0006 0.0000 7.503 144. 58 0.03 0.00 0.03 0.00 0. 00 0.00 0.00 0.0011 0.0000 7.753 144 .60 0.03 0.00 0. 03 0.00 0.00 0.00 0.00 0.0017 0.0000 '.003 144 .62 0 :04 0.00 D . ., 0.00 0.00 0.00 0.00 0.0025 0.0000 8.253 144.64 0 .05 0.00 0.06 0.00 0.00 0.00 0.00 0.0036 0.0000 a.50l 144.67 0.06 0.00 0.07 0.00 0.00 0.00 0 ;00 0.0049 0.0000 8.753 144.69 0.07 0.00 0.09 0.00 0.00 0.00 0.00 0.0065 0 .0000 

.' 
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Advanced Intereomected Charnel' Pond Routing (lCPR Ver 2 :11) . 
Copyright 1~, Streatlliine Technologies, Inc. . , . . , 
POST'DEVELOPHeNT 25 ' YR, 24'HR . 
OSPREY ENERGY CENTER 
POlK COONTY. "flORIDA 

[., 

Stage 
(ft) 

Surfllce 
Ar.{ac ) 

1<" .... ~ ....... ·· Inflow· · ..... . , .•. _ . . ... > I 
Bue Q Onslte Offslte Br)dry Q Link Q 

• 

• 

9.003 144.n · 
9.253 144.75 
9.503 144.78 
9.753 144. 81 

10.003 144.~ 
10.253 144 . 88 
10.503 144 .92 
10.753 144.96 
11.003 145.00 
11 . 253 145.05 
11.503 145 . 10 
11.753 145 . 16 · 
12.003 H.5.25 
12 .253 145.37 
12.503 145 .46 
lZ.753 1.45 .5 1 
13.003 145.54 
13.253 145 .57 
13.503 145.58 
13 .753 145.58 
14.003 145.56 
14.253 145.54 
14.503 145.52 
14.753 145.51 
15 .003 145.49 
15 .253 145.49 
15.503 145.48 
15.753 145.47 
16.003 145.46 
16.253 145.46 
16.503 145.45 
16.753 145.45 
17.003 145.44 
17.253 145.44 
17.503 145 .43' 
11.153 '45.43 
18.003 '45.43 
18.253 145.liZ 
18.503 145.42 
.18.153 145.41 
19.00J 145 .41 
19.253 145.41 
19 .503 145.40 
19.1'53 145.40 
ZO .OO3 145.40 
20.253 '45 .39 
2O.S03 145 .39 

0.06 
0.09 
0.1 0 
0. 11 
0.12 
0.13 
0 .1 5 
0.16 
0.18 
0.19 
0.21 
0.23 
0.27 
0.31 
0.34 
0.36 
0.37 
0.38 
0.38 
0.38 
0.38 
0.37 ' 
0.36 
0.36 
0.35 
0.35 
0.35 
0.35 
0.34 
0 .34 
0.34 
0.34 
0.34 
0.33 
0 .33 
O.~ 
0.33 
0. 33 
O.D 
O.D 
0 .32 
0.32 
0.32 
0.32 
0.32 
0.32 
0.32 

(ch) (ds) (eh) (cfs) (ch) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

. 0.00 
0. 00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0. 00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
O.QO 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.11 
0.13 
0.15 
0.17 
0 .20 
0.24 
0.28 
0.32 
0.38 
0 .45 
0.56 
0.80 
1.35 
2 .19 
3.19 
3." "'5 4.21 
'.00 
3.71 
3.41 
3.17 
2." 
2 .TT 
2.59 
2~42 
2.27 
2.12 
, .99 
1.88 
1.80 
1.n 
1.65 
1.58 
1.52 
1.45 
1.38 
1.32 
1.25 
1.18 
1.12 
1.06 
0 . 99 
0.93 
0.89 ' 
0." 
0.80 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 .00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

9·00. 
~.OO 
0.00 
0 .00. 
~.OO 
0.00 
~.oo 
0.00. 
0.00 

; '0.00 
.0. 00 
0. 00 
'0.00 
• • 00 
0.00 
0.00 
'0.00 
0.00 
'0. 00 

. '0.00 
, 0.00 

:0.00 
'0.00 
0.00 
0.00 

'0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

10.00 
'0.00 
'0.00 
0.00 

. 0.00 
0.00 
0.00 

· 0.00 
0.00 

. 0.00 
0.00 

. ; 0.00 
, 0.00 
· 0.00 

: ~:: 

! . 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0. 00 
0.00 
0. 00 
0.00 
0.00 
0. 00 
0. 00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0. 00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

link 
Outftow 

(cho) 

0.00 
0.00 
0. 00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.55 
2.00 
3.17 
3.88 
3.79 
3.91 
3.89 
3.75 
3.54 
3.31 
2.99 
2.75 
2.57 
2.40 
2.25 
2.11 
1.98 
1.88 
'.eo 1.n 
1.65 
•• sa 
1.51 
1.44 
1.38 
1.31 
1.25 
1.18 
1.12 
1.06 
0.99 
0.94 
0." 
0.85 

Cuwlnlve 
Volune In 
. (ae.ft) 

0.0085 
0.0109 
0.0137 
0.0171 
0.0210 
0.02.55 
0.0306 
0.0370 
0.0443 
0.05Z9 
0.0633 
0.On4 
0.0997 
0.1362 
0.1917 
0.2656 
0.3504 
0.4378 
0.'2l6 
O.MZZ 
0.6758 
0.7438 
0.80n 
0 ..... 
0.9217 
0.9735 
1.0220 
1.0674 
1.1099 
1.1499 
1.1880 
1.2244 
1.2593 
1.2927 
1.3247 
1.3553 
1.3846 
1.4125 
1.4390 
1.464Z 
1."" 
1.5105 
1.5316 
1.5515 
1.5703 
1."" 
1.6052 

Cuwlative 
Voll.nC OUt 

(ae.tt) 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0 . 0000 
0.0000 
0.0000 
0.0000 
0. 0000 0._ 
0.0000 0._ 
0.0057 
0.0320 
0.0854 
0.1583 
0.2375 
0.3171 
0.19n 
0.4766 
0.5519 
0.6227 
O.68n 
0.7470 
0.8020 
0.8534 
0.9014 
0.9464 
0 ..... 
1.0286 
1.0665 
1.1028 
1.1376 
1.1709 
1.Z028 
1.2334 
1.2625 
1.2903 
1.3168 
1.3419 
1.3657 
1.3881 
1.4093 
1.4Z93 
1.4482 
1.4661 
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• Advanced Illt trcooneeted Channel & Pood Routing (ICPR Ver Z.l ~ ) 
Copyright 1995. Stream! loe T~nologles:. Inc . . 

In 

POST-OEVELOPMENT 25-YR. 2"KR 
OSPREY ENERGY' CENTER 
POlK cruMTY. FLORIDA 

•••••••••• Node T I~ Series: by Node _ SIN-' ' . •••••••••••• * ••• ~ •••••• *** ••••••• * •••• * •••••••••• * ••••••••••••• 

1<- ---. -- ------- -- Inf low-- - - -. - - - - - - -- - -> I Linlt CuIlJl atlve CUllUlative Time Stage SurflCe Base Q ens. i te Off'ite BndrY IQ Lini:: Q ().jtflow VotlJTK! In Vo llll\e OUt (hrs) (ft) Ar . Cac) (cis) (cfs) (ciS) (c1$) (cfs) Cds) (ac.ft) (ae. ft) 
- --- ----._-- -- ------------------- --- --------- ---- ----- ----.-~----------.-------- .. -- ------ ---.. . --- -.------20.7'53 ' 45.39 0 .31 0.00 0.76 0.00 , 0·90 0.00 0.80 1.6212 1.4832 "21.003 145,38 0 .31 0.00 0.71 0.00 l 0.00 0.00 0.76 1.6364 1. 4993 21.253 14S.36 0 .31 0.00 0.67 0 .00 O.QO 0,00 o.n 1.6507 1. 5146 21.503 145 .36 0 .31 0.00 0.63 0.00 O.QO 0 .00 0." 1.6641 1.5290 21.753 145 .37 0.31 0.00 0.59 0.00 0.00 0.00 0.63 1.6767 1.5425 22.003 145 .37 0.31 0.00 0.56 0.00 0 .00 0.00 0.60 1. .... 1.5553 ZZ.253 145 .31 0.31 0.00 0.55 0.00 0,1)0 0.00 0.57 1.7000 1.5674 22.503 145.17 0.31 0.00 0.53 0.00 0.00 0.00 0.55 1.7111 1.5790 22.753 145.17 ·0.31 0.00 0.52 0.00 0.00 0.00 0.54 1.nZO 1.5903 23.003 145 .36 0.31 0.00 0.51 · 0.00 0.00 0.00 0.52 1.7326 1. 6012 21 .253 145 .36 0.31 0.00 .0.50 0.00 0.90 0 .00 0.51 · 1.7430 1.6119 21.503 145 . 36 0.31 0.00 0.46 0 .00 0 .00 0.00 0.50 1.7531 1.6224 21 .753 145.36 0.31 0.00 0.47 0.00 0.00 0.00 0.49 1.7630 1.6325 24.001 145.36 0.31 0.00 0.46 0.00 0 .00 0. 00 0.47 t.ms 1.6424 
••• Group; POST Node; N-l0ZA 

0.000 144.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.253 144. 02 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.0000 0.0000 0.503 144 .04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.753 144.06 0.00 0.00 . 0.00 0 .00 0.00 0. 00 0.00 0.0000 0.0000 • 1.003 144.06 0.00 0.(10 0.00 0.00 O.po 0.00 0.00 0.0000 0.0000 1.253 144.10 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.0000 D ..... 1.503 144.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 1.753 144. 15 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 D . .... 2.003 144.11 0.00 0.00 0.00 0.00 0.00 0. 00 0.00 0.0000 0.0000 2.253 144.19 0.00 0.00 0.00 0.00 0.00 0. 00 0.00 0.0000 0.0000 2.503 144.Z1 0.00 0.00 0.00 0.00 0.'00 0.00 0.00 0.0000 0.0000 2.753 144.23 0. 00 0.00 0.00 0.00 o.po 0.00 0.00 0.0000 0.0000 3 .003 144.25 0. 00 0.00 0.00 0.00 0. 00 0.00 0.00 0.0000 0.0000 3.253 144.27 0.00 0.00 0.00 0.00 0 .. 00 0.00 0.00 0.0000 0.0000 1.503 144 .29 0.00 0.00 0.00 0.00 0.,00 0.00 0.00 0.0000 0.0000 1.753 144.31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .0000 0.0000 4.001 144.33 0.00 0.00 0.00 0.00 0.:00 0.00 0.00 0.0000 0.0000 4.253 144 .35 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.0000 0.0000 '.503 144.36 0.00 0.00 0.00 0.00 0 .'00 0.00 0.00 0.0000 0.0000 '.153 144 .40 0.00 0.00 0.00 0 .00 0.00. 0.00 0.00 0.0000 0.0000 5. 003 144.42 0. 00 0.00 0.00 0.00 . 0 .'00 0.00 0.00 0.0000 0.0000 5.253 144.44 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 5.S03 144.46 0.00 0.00 0.00 0.00 0.'00 0.00 0.00 0.0000 0.0000 5.753 144.43 0.00 0.00 0.00 0.00 0:00 0.00 0.00 0.0000 0.0000 '.003 144 .50 0.00 0.00 0.00 O.QO 0.100 0. 00 0.00 0.0000 0.0000 6 . 253 144.52 0.00 0.00 0.00 0.00 0 .'00 0.00 0.00 0.0000 0.0000 ' .503 144.54 0.00 0.00 0.00 0 .00 0 ;00 0.00 0.00 0.0000 0. 0000 6.75] 144.56 0.00 0.00 0.00 0.00 0;00 0.00 0.00 0.0000 0.0000 7.003 144.56 0.00 0.00 0.00 0.00 0 ':00 0.00 0.00 0.0000 0.0000 7.253 144.60 0.00 0.00 0.00 0.00 OJoo 0.00 0.00 0.0000 0.0000 7.501 144.63 0.00 0.00 0.00 0.00 1 °iOO 0.00 0.00 0.0000 0.0000 

• 



I 
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• Advanced IntercOO"lectt:<l Chamel & Pond Rooting 
. Copyrl 'ilht 1995, Streamline Technol ogies, Inc. 

(l CPR Vel' 2. 11> (6) 

POST -DEVElOPHENT ZS- YR , Z4-HR 
OSPREY ENERGY CENTER 
.POlI( CCJJNTY, FLORIDA 

** .......... Node Ti~ Series by Node _ SIK- ' •••••••••••••• * • •••••• *** •••••• ** •••••••• ** •••••••••••••••••••• 

I<- -- ------- ---.· · Inflow-- -- --···-------> I link CUlJJlatlve Curulative Tf~ Stage Surflce Base Q ensite Offsite Bndry'Q :link Q Outflow Volune In Volune I).)t (hI'S) (tt) "r.(le) (ds) ( ds) (ds) (cfs) (efs) (cis) (Ie . ft) (le.tt) 
---- - . ... _---- -------- .. __ .. _--. _------ . _-- --- .. . _-- ---- ------. _._---- . . _-- ---- .. _-- ---- --- ----- . . . . __ . _---

7 .753 144.65 0 .00 0.00 0 . 00 0.00 0.00 0.00 0,00 0.0000 0.0000 !I .003 144 .67 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.0000 0,0000 8.253 144 .69 . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 8.503 144.71 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 8 .753 1~4.13 0.00 0.00 0.00 ,0,00 0.00 0. 00 0 .00 0 .0000 0 .0000 9.003 144 .75 0.00 0.00 0.00 0,00 0 . 00 0.00 0,00 0.0000 0.0000 9 .253 144.77 0.00 0.00 0.00 0.00 0. 00 0.00 0,00 0.0000 0._ 9 .503 144.79 0. 00 0.00 0.00 0.00 0. 00 0.00 0.00 0.0000 0. 0000 9.753 144.81 . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0. 0000 10 .003 144.83 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0. 0000 0. 0000 10.253 144.85 0.00 0.00 0. 00 0.00 0.00 , 0.00 0.00 0.0000 0. _ 10.503 144.88 0.00 0.00 0.00 0.00 0 . . 00 0.00 0.00 0. 0000 0. 0000 10 .753 144 .90 0.00 0. 00 0.00 ' 0 .00 0.00 0.00 0.00 0.0000 0.0000 11.003 144 .92 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 11.253 144.94 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.0000 0.0000 11.503 144 .96 0.00 0.00 0,00 0.00 9·00 0.00 .0 . 00 0.0000 0. 0000 11.753 141 • • 98 0.00 0.00 0.00 0.00 0.00 
, 

0.00 0.00 0.0000 0. _ 12.003 145.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0. 0000 0._ 12.253 14/; .98 0.00 0.00 0.00 0.00 0.-00 0.55 0.00 0.0057 0. _ 
12.501 144.97 0. 00 0.00 0.00 0.00 0.00 2. 00 0.00 0 . 0320 0. 0000 • 12 .753 144.95 0.00 '0.00 0.00 0.00 0. 00 3.17 0.00 0.0854 0 .0000 13 . 003 144 .94 0.00 0.00 0.00 0.00 0 .. 00 3." 0.00 0. 1583 0. _ 
13. 253 144.92 0. 00 0.00 0. 00 0.00 0.00 3.79 0.00 0.2375 0._ 13 .501 144.91 0.00 0.00 0.00 0.00 0.00 3 .91 0.00 0.3 ' 71 0.0000 13 .753' 144.89 0.00 0.00 0 .00 0.00 0.00 3 .89 0 .00 0.19n 0.0000 11,.003 144.87 0.00 0.00 0.00 0.00 0.00 3.75 0.00 0.4766 0.0000 14. 253 144 .86 0.00 ' 0.00 0.00 0.00 0.00 3.54 0.00 0 . 5519 0.0000 14.503 1«.84 0. 00 0.00 0.00 0.00 pJoo 3.31 0.00 0.6Z27 0. _ 
14.753 144.83 0.00 0.00 0.00 0'.00 0.00 2.99 0.00 O.68n 0.0000 15.003 144 .81 0.00 0.00 0.00 0.00 0.00 2.75 0.00 0.7470 0.0000 15.253 1«.80 0.00 ' 0.00 0.00 0.00 0;00 2.57 0.00 0.8020 0.0000 15.503 1«.78 0.00 0.00 0.00 0.00 ,0. 00 I 2.40 0. 00 0.8534 0.0000 15.753 144.n 0.00 0.00 0.00 0.00 0.00 . 2.25 0.00 0.9011, 0.0000 16.001 144.75 0.00 ' 0.00 0.00 0.00 0.00 2.11 0.00 0.9464 0.0000 16.ZSl 1«.73 0.00 0.00 0.00 0.00 O ~OO 1.98 0.00 0."" 0._ 
16.503 1« . 72 0.00 0.00 0.00 0.00 0.00 .... 0.00 1.0286 0.0000 16.753 144.70 0.00 0.00 0.00 0.00 '0.00 "'0 0. 00 1.0665 0. _ 
17.003 ' 1«.69 0.00 0.00 0.00 0.00 ,0.00 i I.n 0. 00 1. 1028 0.0000 
17~251 1«.67 0.00 0.00 0.00 0.00 0.00 1.65 0.00 1.1376 0._ 
17.503 144 .66 0.00 0.00 0.00 0.00 O~OO ' 1.58 0.00 1.1709 0._ 
17. 753 144.64 0.00 0.00 0.00 0.00 0.00 I 1.51 0.00 1.2028 0.0000 
18.003 144.62 0 . 00 0.00 0.00 0.00 0'.00 ; 1.44 0.00 1.Z3l1, 0._ 
18.251 144 .61 0.00 0.00 0.00 0.00 0.00 : I." 0.00 1.2425 0._ 
18.503 1«.59 0.00 0.00 0.00 0.00 0. 00 I 1. 31 0.00 1.2903 0._ 
18 .753 144.58 0.00 0.00 0.00 0.00 0. 00 ' 1. 25 0.00 1.1168 ' 0._ 
19.003 144 .56 0.00 0.00 0.00 0.00 0.00 ! 1.18 0.00 1.lI,19 0._ 
19.253 144.55 0.00 0.00 0.00 0.00 0. 00 i 1. 12 0.00 1. 3657 ' 0.0000 

• 
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APPENDIX 0 

POST -DEVELOPMBNT CONDITION . , . 
, 
! 

(FOOT 100-YEAR THRU 2·YEAR) 

. , 

i 
. ! 
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II 
BASINS S~MMARY 

Project Tille: 

Project location: 

OSPREY ENERGY C~NTER 

POLK COUNTY, FLORIDA 

STORM EVENT RAINFAlL 

DISTRIBUTION 

(FOOT IOF ZONE 8) 

tOO-yr, l .flr 

l00-yr,2-hf 

l00-yr. 4-tv 

l00-yr. 8.flr (JI 

!100-yr.24-hr 

l00-yr,72-hr 

tOO-yr , 168-hr 

l00-yr.240-nr 

-,"'" 
,,..,,, "'" 
I, .... , .... 
I..", .... 

I,.", "'" 
2.yr,8-b' 

""'~"'lN-l01} 

_~""CN·'021 

NOTES: 

(1) No Infiltration Is used 

(2) Infiltration Is used 

(3) Critical storm event 

FOOT (ttv) 

'FOOT (2tv) 

FOOT (4tv) 

FOOT (Shr) 

FOOT (24hr) 

FOOT (72hr) 

FOOT (l 68hr) 

FOOT (240M 

FDOT(8hr) 

FOOT(8/v} 

FOOT ("") 

FOOT (81,,) 

'FOOT 18/v} 

FOOT I""} 

FlOMD 

FlOMe 

RAINFALL 

DEPTH 

(INCHES) 

••• 
5.' 

' .8 

••• 
10.56 

13.0 

16.0 

18.0 

7.36 

' ,56 

5.' 

' ,68 

••• 
3.84 

7.25 

725 

, 

. PRE.oEVElOPMENT , 
p~ DISCHARGE 

I (CFS) 

! 
11 .15 , 
12.37 

15.42 

15.38 , 
8.22 

, 7.83 , 
6AO 

8.34 

13.25 

10.68 , 
, 7.78 , 
; 5.81 , 
, .,,. 
, 

3~' , 
'4.89 

16.74 

, ' 

POST -DEVELOPMENT PEAK STAGE 

PEAK DISCHARGE ELEVATION 

(CFS) (FEEn 

9.22 141 .74 

12.11 141 .85 

14.67 (1) 1 12.6912) 142.01 (III 141 .S7 (Z) 

15.02 (11 '13 .11 121 142.0311" 141 .89 III 

9.40 141 .75 

7.20 141 .69 

6.37 141 .61 

8.25 141.73 

11 .33 141 .86 

10.62 141.78 

7,60 141 .71 

5.46 .. 141 .CO 

.. 
" .37 141.62 

3.05 . 141.57 

11.83 141.82 

' ,04 145.58 



" 

OSPREY ENERQY CENTER 
I 

POST-DEVELOPMENT OUTPUT 
" 

(NODE N~101) 
;, 

:1 , 
I' 

FDOT 100-YJl, 1-HR 

,; 

" '; 



-J.J 
4-1 
~ 

. - i-~- ,-.ii' 
J.J 
Ul 

N-101 

NODE N-101 FDOT 100-YR, 1-HR 

142.0 . . . ... . . ........ . ......... . ", ".-'-

141.8 ... ... .......... ... ........ ........ ..... .... .. ...... .... . ...... . 

. i41. 6 . . . ....... • ........ .. .. - ... . .... .. . . ... .... ...•. ... •... .... . . ................. •• •. .. 

141. 4 . . . ~ .. . . ........ .. . ~. .. . .... ,.-. 

141. 2 

141.0 _ .. • - .... ... ... _ ..... .. ... ........ . 

.. . . . . , .... . "';',-

140.6 . . .. .. .. . .. .. ..... . . ... . ..... .c. . . . .. .... ..~ •...•..... 

140.4 -i ....... . ... ........ . ....... , ... ... .... .. .. . ... . . . ... .. . , . .. . . ! . . . . .. ..... 

... .. ............•..•.•.•...•...... •... .. , . . ..• ... ..... .. ~.( •. .. .• .. . ..... ..• ... • .... .. .•......•.• ..•... 140.2 

140 .0 

0 .0 5.0 10 .0 
Time (hrs ) 

15. 0 20 . 0 

0.00 

25. 0 

Warning Stage: 
--------------------------------~ 
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OSPREY ENE:RG[~T CENTER 
Ii , .. 
'I 
" POST-DEVELOPMENT OUTPUT 

(NODE N.!~Ol) 
" " 

FDOT 100-Y~ 2-HR 
Ii , 
" 

" I' ., 
:' 
'I 
, 

I; 
i; , 
. : 

" I' 
II 
Ii 

, 
I: ' , 
I ' 
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Advaoced Interconnected Channel & Pond Routing 
Copyr ight 1995 , StreOOlti ne Technologies, Inc::. 

, i' . 
(ICPR Ve t, 2 .11-) , . 

POST-DEVELOPMENT - FOOT tOO-YR. Z-HR 
OSPREY ENERGY CENTER 
POlK COONn. flOR IDA 

••••• _ •••• Node "Maximum Condi ti ons - SIN- ' 

_( Ti me units ' - hours) 
Node . Gr~ Max T hlle Ma x Stage 
Name Name Conditions (ft) 

.... __ ...........• -..... _._ ...... __ ..... _-_ ............. _ ......... _ ............. . , 

l.Iarning 
Stage (ft) 

Max D~ l ta Max Surface 
St~ge (tt) Area (d) 

Max Till'le Max Inflow 
Inflow (cfs) 

MaX Time Max OUtflo~' 
Outflow (ds) ----- ------_.-._-- ------ ------- ----------- -----_._--- .-'-- ---,--------------------------------------------- --------- ---------

H- l01 POST 2.n 141 .85 0 .00 0.0059 33882 .70 2. 25 13.66 Z.74 12.1' 
N- l01 A POST 12.00 141.00 0.00 O.Q004 0.00 2.74 1'2.11 0.00 0.00 



• 
142. 0 

141. 8 

141. 6 

141. 4 

:J 141.2 .... .. --.- -- w -141: 0 
·01 
III 
J.l 
Ul 140.8 

:\.40.6 

140.4 

140.2 

140.0 

M_1n1 

NODE N-101 FDOT 1 00 -YR ~ 2- HR 

. . ... . ... .. . . . .... .. . 

. .. . • . . . .. -.. .. 

, 
... . . .. . . . . , .............. .. ..... .... ..... ... .. ... ... .... ... ... ...... . -----

.. t : .-. . .. ~ . . ..,.~ ... -.!-: ~.~ .. ".; ". ".".,.".: 

. .. . " . . . . .... . i . 

. . . . . . . . . . • .. . . .. ... .. . ! .... . ... (. 

. ....••• • . . ....... ;. . ..• • • • . .. .., ! " -:- .. . .. .. .. .. . ...... . ...... ' . . . 

. . . •..••.• • •• •.•••• " • •••..••• ' ••..•• ~ • • • '. . .. . ." . . • . • . •.•. .. . . .. • .. . ':" 1" . • .• • •• ... • .•.. . ...• ... . • .•. . ......... 

0.0 5.0 10.0 
Time (hrs) 

Warning Stage: 

15 . 0 20 . 0 

0 . 00 

25. 0 



OSPREY ENER9Y CENTER 
, 
, 

POST-DEVELOPMENT OUTPUT 
(NODE N-IOl) 

FDOT lOO-YR,4-HR 
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• 

• 

Advanced Interconnected Cha~t & Pond Routing (I CPR Ver 2. In! (1] 
Copyright 1m, Streamline Te<:hnologies, Inc. 

POST-OEVELOPMENT - FOOT tOO-YR, 4-HR 
OSPREY ENERGY CEMTER 
POlK COUNTY, fLORIDA 

**** ....... Node HaxillUll Cooditioos - SIN-' 

.(Tiloo U'lits - hours) 
Node Group Max Time 
Name Name Conditions 

Mal( Stage 
(ft) 

\.laming 
Stage (ft) 

, 
Max Oel~a Max Surface 

Stage (ft) ! "rea (sf) 
Hal{ Tllne Hax Inflow 

Inflow (cf;) 
Max Time Hax Outflow 

Outflow (ds) 
---- -.--------------_.--------------------------------------_ .. ---,-------------------------------------- --------------------

N-l01 
N-l01" 

POST 
POST 

4.17 
12.00 

1"2.01 
141.00 

142.00 
0.00 

0 .0057 
0.0004 

34317.77 
0.00 

3.50 
4.18 

16.13 
14.67 

4.18 
0.00 

14.67 
0.00 



-.u 
..... -
(j) 

N-101 

143.0 

142.0 

141. 0 

140 . 0 

0 . 0 

NODE N-101 

, 

5.0 

FDOT 100-YR, ·4-HR 

1 0.0 
Time (hrs) 

15.0 

Warning Stage: 142 . 00 

. 
20 . 0 25.0 



, f , , , 
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Advanced Interc;~ted ChMY1e1 & Pond Routing (lCPR Vet 2.11) [" Copyrigh t 1995 , Stre~line Technologies , Inc . 

• POST-DEVELOPMENT • fOOT l 00-YR , 4-HI 
OSPREY ENERGY CENTER 
POLK COUNTY, fLORIDA 

•••••••••• Node T i~ Series by Node - SIN- ' ......... ... fl ...... ...... _ ........... " ............................ 

!<· ·- -··· .- ----- . -Inflow.----- ---- -- -- --> I "ok CUlJ.J(at lve ClmJlatlve li_ Stage Surface IIlSe Q ansite Offshe Bndry Q Li nk Q Outfl ow Vol~ In VolUlle Out (hrs) (ft) Ar.(ItC) (cfs) (cfs) (cfs) (tfs ) ( cis ) (c15) (ae.ft) (ae.ft) . . .. - .. . . ....................... _- ....... _--_._-- .. _--_ ....... _._._ ._--._ -_ .... _ .. .. . _-.- .. . -' _' _- .. . _-- . .. 
... Cr~: POSt Node: N- l01 

0.000 140.50 0.69 0.00 0.00 0.00 0;00 0. 00 0.00 0."" 0.0000 0 .253 140.50 0 .69 0.00 0.00 0.00 OtOO 0." 0." 0,,... 0."" 0.503 140.50 0.69 0." 0. 00 0.00 0.'00 0.00 0.00 0 .0000 0.0000 0.753 140.50 0.69 0." 0." 0.00 0 ;00 0.00 0.00 0 ..... 0.0000 1.003 140.50 0.69 0.00 0." 0.00 0. 00 0." 0.00 0.0007 0."" 1.253 140.51 0.69 0.00 0,29 0.00 0 :00 0. 00 0.00 0.0043 0.0000 1.503 140.52 0.69 0." 0,,. 0 .00 0.00 0.00 0.00 0 .0161 0.0000 . 1.153 140 .57 0 .69 0 :00 2.02 0.00 0.00 0. 00 0.00 0.0458 0.0000 2.003 140.65 0.70 0.00 '.89 0.00 0.00 0.00 0.00 0.1069 0 ..... 2 .253 140 .S0 0.71 0." 6 .35 0.00 0· 90 0.00 0 .00 G.2127 0.0000 2.503 141.03 o.n 0.00 9.15 0.00 0. 00 0.00 0.00 O.3nS 0.0000 2.153 141.32 0.74 0.00 lUn 0." 0." 0.00 0.00 0.5894' - 0 ..... :5.00:5 141 . 6:5 0.76 0 ... 1:5.99 0." 0." 0.00 5." 0. 85(.0 0.OS24 3.253 141.80 o.n 0 . 00 15.46 0 .00 0. 00 0.00 11.06 1. 1602 0.2191 :5 .503 141 .90 0 .78 0.00 16.13 0.00 0.00 0.00 12.97 1 .4865 0.4673 3 .753 141.96 0.79 0.00 16.06 0.00 0.00 0." 14. 12 1.8190 0. 7471 4 .003 142 .00 0.79 0.00 15.38 0.00 O.~o 0." 14 .58 2.1437 1.0436 4 .253 142 .00 0.79 0.00 14.32 0. 00 0. 00 0.00 14 .66 2 .4506 1.3456 4 .503 141.98 0.79 0.00 13 . 10 0. 00 0. 00 0.00 14.41 2.7:539 1.6458 4 .753 141 .94 0.78 0.00 11 .82 0.00 0.00 0.00 13.69 2.9914 1.9361 5.003 141 .S9 0.78 0.00 10.59 0.00 0.0.0 0.00 12 .15 3.2230 2.2093 5 .253 141.83 0.78 0.00 9.48 0.00 O.op 0.00 11.69 3. 4303 2.4617 • 5.503 141 . 77 o.n 0.00 8.50 0.00 0.00 0.00 10.34 3.6160 2.6893 5.153 141 . 7:5 o.n 0.00 7.63 0.00 0. " 0.00 ' .80 3.7826 2 .8870 6 .003 14 1. 71 o.n 0. " 6.87 0." 0." 0.00 7.75 3.9324 3.0580 6.253 141.68 o.n 0.00 6.20 0. 00 0. 00 0.00 6 .94 1,.0673 3.2098 6.503 141.67 o.n 0.00 5.62 0.00 O.OQ 0.00 6 .27 4.1894 3 .3463 6 . 153 141.65 0 .76 0.00 5.13 0.00 0.00 0.00 5.70 1,.3005 3.4700 7.003 141 .63 0.·76 0.00 4.71 0.00 . '0 . 00 0.00 5.22 4.4022 3.5827 7 .253 141.62 0 .76 0.00 4.3' 0 . 00 0.00 0.00 ' .80 4 .4960 '.6862 7.50:5 141.61 0.76 0.00 .... 0 ... 0.00 0.00 4.44 4.5829 3.7817 7 .753 141.60 0.76 0.00 '.79 0.00 0.00 0.00 4.13 1,.6639 3.8703 8.003 141.59 0 . 76 0.00 3 . 54 0.00 0.00. 0.00 ,.,. 4.7:597 3.9529 •. m 141.58 0.76 0.00 3.31 0.00 0.00. 0.00 3. 61 4.Bl 0S" 4.0300 8.503 141.58 0.76 0.00 '.09 0.00 0 .00; 0.00 ' .J8 4.8766:. 4.1023 8 .753 141.57 0.76 0." 2.87 0." 0." 0.00 3 . 16 4.m3 4 . 1698 ' .00l 141.56 0.76 0.00 2.66 0.00 0 .001 0.00 2.94 4.9954 4.2328 9.253 141.55 ' 0 .76 0.00 2." 0.00 9 .00j 0.00 2.73 5 ..... 4.2913 9.503 141.54 0.76 0.00 2.22 0.00 0 .00 ' 0. 00 2.52 5 ..... 4.3455 9.153 141. 54 0.76 0.00 2.01 0.00 0.00 1 0.00 2.31 5.1399 4.3954 10. 003 141. 53 0. 76 0.00 1." 0.00 0.00 ' 0.00 2. 10 5.1792 4.4409 10.253 141. 52 0.76 0.00 1. 59 0,00 0 .00 0.00 I." 5.2142 '.4l122 10:503 141. 51 0.76 0.00 1 •. 40 0.00 0.00 : 0. 00 1.70 5.2451 4 . 5194 10. 753 141 .50 0. 76 0.00 1. 23 0 ,00 0.00 0. 00 1.52 5 . l72l 4 . 5528 11.003 141.50 0.75 0.00 1. 07 0.00 0.00 0.00 1.35 5.Z961 4.5825 t 1.253 141.49 0.75 0.00 0.93 0,00 0.00 0. 00 1.20 5 .3168 ...... 

• 
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• Adv.-.ced IllterCCIrWleCted ct.annel , Pond Routing 
Copyright 1995, Streamline Technologies, Inc. 

(lCPIt Ver 2.,,, (21 

POST-DEVELOPMENT • fOOT l 00-YR, l,-HR 
OSPREY ENERGY CENTER 
POlK C(XJNTY. flOlUOA 

•••••••••• Node Tine Series by Mode - SI K-l ................•............. _ ........................•.....•. 
Ic-------------- --lnfIOW---- __ _____ ___ __ >/ Link CUTUlatin Cunulatlve ,,- Stage Surface 
I!;~:$~ o.;~!!; Of::!!; II~~~~ L~~$~ Outrl_ Volo.me In Valune Out (hl"lo) (ft) Ar.Cae) (efs) ( ae . ft) (ae . ft) --- ------------------ -... _- ------_ .. _---- -.. _---- --- --._._. _- ----.----------------.--------------- ------ ---

1' .503 141.48 0.75 0.00 0.80 0.00 0.00 0.00 1.05 5.3346 4.6320 1'.753 141.47 0.75 0.00 0.68 0.00 0.00 0.00 0 .92 5.3498 4.6524 12.003 141.47 0.75 0.00 0.56 0.00 0.00 0.00 0.60 5.3626 4.6702 12.253 141.46 0.75 0.00 0.44 0.00 0.00 0.00 0.68 5.3729 4.6855 12.503 141 .45 0.75 0.00 0.34 0.00 0.Cl!J 0.00 0.58 5.3809 4.6985 12.753 141 .45 0.75 0.00 0 .24 0.00 0.00 0.00 0.107 5.3869 4.7094 13 .003 141.44 0.75 0.00 0.17 0.00 0.00 0.00 0.38 5.3911 4.7183 13.253 141.44 0.75 0.00 0.11 0.00 0·09 0.00 0.31 5.3939 4.nS4 13.503 141 .43 0.75 0.00 0.06 0.00 0.00 0.00 0.24 5 .3957 4.7311 13.753 141.43 0. 75 0.00 0.03 0.00 O.oq 0.00 0 . 19 5.3966 4.7355 14.003 141.42 0.75 0.00 0.02 0.00 O.oq 0.00 0 .1 5 5.39n 4.7390 14 .253 141.42 0. 75 0.00 0.01 0.00 0.00 0 .00 0 . 12 5 .3974 4.7417 14.503 141.42 0. 75 0.00 0.00 0.00 0.00 0.00 0.09 5.3975 4.7439 14.753 141.41 0.75 0.00 0.00 0.00 0.00 0.00 0.07 5.3975 4.7456 15 .003 141.41 0.75 0.00 -0.00 0.00 0.00 0 .00 0.06 5.3975 4.7469 15.253 141.41 0.75 0.00 0.00 0.00 0.00 0.00 0 .05 5.3975 4.7480 15.503 141.41 0.75 0.00 0.00 0.00 0.00 0.00 0.04 5.3975 4.7489 15.753 141.41 0.75 0.00 0.00 0.00 0.00, 0.00 0.03 5.3975 4.7'97 16.003 141.41 0.75 0.00 0.00 0.00 0.00: 0.00 0.03 5.3975 4.7503 16.253 141 .41 0.75 0.00 0.00 0.00 0.001, 0.00 0.02 5.3975 4.7509 16.503 141.41 0.75 0.00 0.00 0 .00 O'OO i 0.00 0.02 5.3975 4.7513 • 16.753 141.41 0.75 0.00 0.00 0.00 0.00 0.00 0.02 5.3975 4.7517 17.003 141.40 0.75 0.00 0.00 0.00 0.00 0.00 0.02 5.3975 4.7521 17.253 141.40 0.75 _ 0.00 0.00 0.00 O.OO ! 0.00 0 .01 5.3,975 4.7524 17.503 141.40 0.75 0.00 0.00 0.00 . 0 . 00 , 0.00 0.01 5.3975 4.7526 17.753 141.40 0.75 0.00 0.00 0.00 0.00 -' 0.00 0.01 5.3975 4.7529 18.003 141.40 0.75 0.00 0.00 0.00 0.00 . 0.00 0.01 5.3975 4.7531 18.253 141.40 0.75 0.00 0.00 0.00 0.00 . 0.00 0.01 5.3975 4.7533 18.503 141.40 0.75 0.00 0.00 0. 00 0'.00 0.00 0 .01 5.3975 4.7535 18.753 141.40 0.75 0.00 0.00 0.00 0.00 . 0.00 0.01 5.3975 4.7536 19.003 141.40 0.75 0.00 0.00 0.00 0.00 0.00 0.01 5.3975 4.7537 19.ZS3 141.40 0.75 0.00 0.00 0.00 0.00 0.00 0.01 5.1975- 4.7539 19.503 141 .40 0." 0.00 0.00 0.00 0.00 0.00 0.01 5.3975 4.7540 19.753 141 . 40 0.75 0.00 0.00 0.00 0;00 0.00 0.00 5.3975''- 4.1541 20.003 141.40 0.75 0.00 0.00 0.00 0. 00 0.00 0.00 5 .3975 4.75'2 20.253 141.40 0." 0.00 0.00 0.00 0.00 0.00 0.00 5.3975 4 .1543 20.503 141.40 0.75 0.00 0.00 0.00 0.00 0.00 0.00 5.3975 4.1543 20.753 141.40 0." 0.00 0.00 . 0.00 0.00 0.00 0.00 5.3975 4.7544 21 .003 141 .40 0.75 0.00 0.00 0.00 0.00 0.00 0.00 5.3975 4.1545 21.253 141.40 0.75 0.00 0.00 0.00 0.00 0.00 0.00 5 .3975 4.7545 21.503 141.40 0.75 0.00 0.00 0.00 0.00 0.00 0.00 5.3975 4.7546 21.753 141.40 0." 0.00 0.00 0.00 0.00 , 0.00 0.00 5.3975 4.7547 22.003 141.40 0.75 0.00 0.00 0.00 0.00 0.00 0.00 5.3975 4.7547 22.253 141.40 0.75 0.00 0. 00 0.00 0.00 0.00 0.00 5 .3975 4.7548 22.503 141.40 0.75 0.00 0.00 0.00 0.00 
,. 

0.00 0.00 5.3975 4.7548 22.753 141.40 0.75 0.00 0.00 0.00 0.00 0.00 0.00 5.3975 4.7548 23.003 141.40 0.75 0.00 0.00 0.00 0.00 0.00 0.00 5 .3975 4.7549 

• 
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• Advanced InterConne<:ted Chamel " Pond Routing (iCPR Ver 2. 11) ' <Jt Copyright 1995, Strearal ine Technologies, I~ . 

POST-DEVE LOPMENT . fOOT 100'YR, 4-HR 
OSPREY ENERGY CENTER 
POll( aUITT, f LORI DA 

•••• •••••• Node Time Ser i es by Node . SIN·l ...... ....... ................ ......... ................... **. * •••• 

/<- .- .. . -.... -- -. ·Inflow·- - ---- . . :- . •.. . -~ I link Curulative C~llItive If~ Stage Surhce Base Q Onslte aff5lte Bndry Q Link Q OUtflow Volune In voll.llle Oo..It (hr' > ( ft) Ar.(ac) (cis) (cf5) (efs) (cis). (d,) (cfs) (ac.ft) (ac.ft) - .. -..... . -.-: •. ..... . -- .... . - ... ---- ...... .. -- ....... •. . . .. . . y -- . .... . . . ..•.. . - ...... --- ... -- . - ... -- . . ..... 
23.253 141.40 0 .15 0.00 0.00 0 .00 0.00 0.00 0.00 5.3975 4.1549 
23.503 14 1. 40 0.75 0.00 0.00 0 .00 0.00 0.00 0.00 5.3975 4.1550 
23.153 141.40 0.75 0.00 0.00 0.00 0.00 0.00 0.00 5.3915 4.7550 24.001 141.40 0.75 0.00 0.00 0.00 0 .00 0.00 0.00 5.3915 4.1550 

•• * Group: POST Node: N· l 01A 
0.000 139 .15 0. 00 0.00 0.00 0.00 0.00 0. 00 0.00 0.0000 0.0000 0.253 139 .78 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0000 0.0000 0.503 139.60 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 . 0000 0.0000 0.153 139.63 0.00 0.00 0.00 0.00 0.00 0. 00 0.00 0.0000_ 0.0000 1.003 139. 65 0. 00 0. 00 0. 00 Q.oo 10 . 00 0.00 0.00 0.0000 0.0000 1.lS3 139 .86 0.00 0.00 0. 00 0 .00 0 .00 0.00 0.00 0.0000 0.0000 1.503 139 .91 0 .00 0 .00 0. 00 0 .00 ,0 .00 0.00 0.00 0 .0000 0.0000 1. 153 139.93 0.00 0.00 0.00 0.00 , '0·09 0.00 0.00 0. 0000 0.0000 2. 003 139.96 0.00 . 0.00 0.00 0.00 0.00 0.00 0.00 0. 0000 0.0000 2.lS3 139.96 0.00 0.00 0.00 0 .00 : O . O~ 0.00 0.00 0.0000 0.0000 2.503 140.01 0.00 0.00 0. 00 0.00 0 .00 0.00 0.00 0 . 0000 0.0000 2.753 140 .04 0.00 0.00 0.00 0.00 O.op 0.00 0.00 0. 0000 0.0000 3 .003 140 .06 0.00 0.00- 0.00 0.00 0.00 5." 0. 00 0.0524 0. 0000 3.253 140.09 0 .00 0.00 0.00 0.00 O.Op 11 .06 0.00 0.2 191 0.0000 3.503 140.11 0. 00 0.00 0. 00 0.00 0.00 12.97 0.00 0 . 4673 0.0000 • 3.153 140 . 14 0.00 0 .00 0.00 0.00 0·09 14. 12 0.00 0.7471 0.0000 4.003 140.17 0 .00 0 .00 0. 00 0.00 0.00 14.58 0.00 1. 0436 0.0000 4.253 140.19' 0.00 0 .00 0. 00 0.00 0 ;00 14 .66 0.00 1.3456 0.0000 4.503 140.22 0.00 0.00 0. 00 0.00 0.00 '14.41 0.00 1.6458 0.0000 4.153 140.25 0.00 0.00 0.00 0.00 0.00 13.69 0.00 1. 9361 0.0000 5.003 140 .27 0'.00 0.00 0.00 0.00 0 .00 12.75 0.00 2 .2093 0.0000 5.253 140.30 0 .00 0.00 0.00 0.00 0.00 11.69 0.00 2 .4617 0. 0000 5. 503 140 .32 0.00 0.00 0. 00 0.00 O .~ 10.34 0.00 2.6893 0.0000 
5.153 140.35 0.00 0.00 0.00 0.00 0.00 • • 80 0.00 2.8870 0. 0000 · 6.003 140.38 0.00 0.00 0.00 0.00 O.QO 7.75 0.00 1 .0580 0."" 6 . 253 140.40 0.00 0.00 0.00 0.00 0. 00 .... 0. 00 >.Z098 0."" 6.503 140. 41 0.00 0.00 0. 00 0.00 0.00 6 .27 0. 00 >.l46l 0.0000 '.m 140.45 0. 00 0.00 0. 00 0.00 a.C/O 5 .70 0.00 1.4700 " 0. 0000 7.003 .140.48 0.00 0.00 0.00 0.00 O.C/O 5.22 0.00 3 . 5827 0.0000 7.253 140. 51 - 0.00 0.00 0. 00 0.00 0.00 4." 0.00 1.6862 0.0000 
7.503 140 . 53 0.00 0.00 0. 00 0.00 0.00 4.« 0.00 3.7817 0 . 0000 . 7.753 140.56 0. 00 0.00 0.00 0.00 O. qo 4. 13 0. 00 3.8703 0.0000 ' .003 140.58 0.00 0.00 0.00 0.00 0. 00 > ... 0. 00 1.9529 0.0000 8.253 140.61 0.00 0. 00 0.00 0.00 0.00 3 .61 0.00 4.0l00 0.0000 a .503 140.64 0.00 . 0.00 0.00 0. 00 0.00 1.38 0.00 4 . 1023 0.0000 a.753 140 .66 0.00 0.00 0.00 0. 00 0.00 3 . 16 0.00 4 .1696 0. 0000 ' .003 140.69 0.00 0. 00 0.00 0.00 0. 00 2.94 0.00 4.2328 0.0000 9.253 140 . 71 0.00 0. 00 0.00 0.00 0·90 2.n 0.00 4 . 2913 0. 0000 9.503 140.74 0;00 0. 00 0.00 0 .00 0. 00 2 .52 0.00 4 .3455 0.0000 9.153 . 140 . n 0.00 0. 00 0.00 0.00 O.~ 2.31 0.00 4 .1954 0.0000 10. 003 140 . 7'9 0.00 0.00 0.00 0.00 O .~ 2. 10 0.00 4 .4409 0. 0000 

• 
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• Advaoced Intercomected Channel, Pond Routing (l CPR Ver 2. 11) (4) 

Copyright 1995, Streamline Technologi es, I~ . 
r 

P05T'OEVEL~NI FDOT 
OSPREY ENERGY CENTER 

lOO-n, t;-IIR 

POlK COUNTY. FLORIDA 

• .,. .......... Node ,Time Series by Node - SIK-' * •••••••••• * ••••••••• ~.** •• *** ••• * •• * •••• *.** ••••• **.*_ ••••••• -

1<· ---- -- -_._- _. ' -Inf low-· ---.-.-. -. ! __ A> I 
""" Cln.Jlative CUlUlatlve TI~ Shge SurfaC:e 'Base Q Onsite Ofhite Bndry Q link Q OUtflow Votune In vot~ out (hrs) (ft) Ar.(ae) (efs) (efl) ( cfs ) (cfs) I (ch) (ch:) (ae. ft) (ac. ft) ---------_ .. _--- ... _---_._-------------- ... _-- .. . . _--- --.-._-------- .. _-----_._._--- _ .... _----._---------_. 

10.253 140. 82 0.00 O. DO O.DO O.DO 0.00 1.90 0.00 4.4822. 0,0000 '10 .503 140 .~ 0.00 0 .00 0.00 0.00 0.00 1.70 0.00 4.5194 0.0000 10. 753 140.87 0. 00 0.00 0.00 0.00 0.00 1.52 0.00 4 .5528 0.0000 11.003 140. 90 0. 00 0.00 0.00 0.00 0.00 1. 35 0.00 4.5825 0. 0000 11. 253 140.92 0.00 0.00 0.00 0.00 0.00 1.20 0.00 4. _ 0.0000 11.503 140.95 0.00 0.00 0.00 0.00 0.00 1.05 0.00 4.6320 0.0000 11. 753 140.97 '0.00 0.00 0.00 0.00 0.00 0.92 0.00 4.6524 0.0000 . 12 .003 141.00 0.00 0 .00 0.00 0.00 0.00 0." 0.00 4.670Z 0.0000 12 .253 140 .98 0 .00 0.00 0.00 0.00 0.00 0.68 0.00 4 .6855 0.0000 12.503 140.96 0.00 0.00 0.00 0.00 0.00 0.58 0.00 4.6985 0.0000 12.753 140 .94 0.00 0.00 0.00 0 .00 0.00 0 .47. 0.00 4 .7094 - 0.0000 13 .003 140.92 0.00 0.00 0.00 0.00 0.00 0." 0.00 4 .7183 0 .0000 13.253 140. 90 0.00 0.00 0.00 0.00 0.00 0.31 0.00 4.nS4 0. 0000 13 .503 140.87 0.00 0 .00 0.00 0.00 0.00 0.24 0.00 4.7311 0.Il0II0 13.753 140.85 0.00 0.00 0.00 0.00 0.00 . 0.19 0.00 4.7355 0.Il0II0 14.003 ' 140'.8] 0.00 0.00 0.00 0.00 0.00 0.15 0.00 4.7390 0.0000 14 . 253 11;0.81 0.00 " 0.00 0.00 0.00 0;0,0 0.12 0.00 4.7417 0.0000 14.503 11;0.79 0.00 0.00 0.00 0.00 0.00 0." 0 .00 4.7439 0.0000 14 .753 140.n 0.00 0.00 0.00 0.00 0.00 0.07 0.00 4.7456 0.0000 15.003 140.75 ' 0.00 0.00 0.00 0.00 0.00 0.06 0.00 4.7469 0.0000 15. 253 140.73 0.00 0.00 0 .00 0 .00 0.00 0.05 0.00 4.7480 0 . 0000 • 15 . 503 140.71 0.00 0.00 0.00 0.00 0.00 0.04 0 . 00 4 .7489 0.0000 15 .753 140 .69 0.00 0.00 0.00 0.00 0.00 0.03 0.00 4 .7497 0.0000 16.003 140 .67 0. 00 0.00 0.00 0.00 0.00 0.03 0.00 4.7503 0.0000 16.253 140 .65 0;00 0.00 0.00 0.00 0.00 0.02 0.00 4.7509 0.0000 16.503 140.62 0.00 0.00 0.00 0.00 0.00 0.02 0.00 4.7513 0.0000 16. 753 140.60 0.00 0.00 0.00 0.00 0.00 0.02 0.00 4.7517 0.0000 17:003 140.58 0.00 .0.00 0.00 0.00 0.00 0.02 0.00 4.7521 0.0000 17.253 140. 56 0.00 0.00 0.00 0.00 0.00 0.01 0.00 4.7524 0.0000 17.503 140.54 0.00 0. 00 0.00 0.00 0.00 0.01 0. 00 4.7526 0.0000 17.753 \40.52 0.00 0.00 0.00 0.00 0 .00 0 .01 0.00 4.7529 0.0000 18.003 140. 50 0.00 0.00 0.00 0.00 0.00 0.01 0. 00 4.7531. 0.0000 18 . 253 140 .48 0.00 0.00 0.00 0.00 0.00 0.01 0.00 4.75D 0.0000 18.503 140.46 0.00 0.00 ' 0.00 0.00 0.00 0.01 0.00 4.7535 ' 0._ 18.753 140 .44 0.00 0. 00 0.00 0.00 0.00 0 .01 0.00 4:7536 0.0000 19.003 140.42 0.00 0.00 0.00 0.00 0.00 0.01 0.00 4.7517 0.0000 19.253 140.40 0.00 0.00 0.00 0.00 0.00 0. 01 0.00 4.7539 0.0000 19 .503 140 .37 0.00 0.00 0. 00 0.00 0.00 0.01 0.00 4 .7540 0.0000 19 .753 140.35 ' 0.00 . 0 .00 0. 00 0.00 0. 00' 0.00 0.00 4.7541 0.0000 20.003 140.33 0.00 0.00 0.00 0.00 0.00 0. 00 0.00 4.7542 0.0000 20.253 140.31 0. 00 0.00 0.00 0.00 0.00 0.00 0. 00 4 .7543 0._ 20 .503 140.29 0.00 0.00 0.00 0.00 0.00 0. 00 0.00 4.7543 0.0000 20 .753 140.27 0.00 0.00 0. 00 0.00 0. 00 0.00 0.00 4.75<4 0.0000 21.003 140.25 0. 00 0.00 0. 00 0.00 0.00 0.00 0.00 4.7545 0.0000 21. 253 140.23 0. 00 0.00 0. 00 0. 00 0.00 0. 00 0.00 4 . 7545 0.0000 21.503 140.21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.7546 0.0000 21. 753 140.19 0.00 0.00 0.00 0 . 00 0. 00 0.00 0.00 4 . 7547 0.0000 

• 
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Advanced Intercornectcd Chamel & Pond Routing 
COpyright 1995; SttelMllllne TKhnologi es, Inc. 

POSY-DEVELOPMENT - FOOT lOO-YR, 4- HR 
OSPREY ENERGY CENTER 
POlK COUNTY. FLORIDA 

(lCPR Vet 
I 

2.11) . 

, 

,51 

••• it ....... Nod, Time: series by Node - SIM- ' .._-_._._-_ •••• _-_ ••••• _.-................... -••••••••• *** •••••• 

1<---" -- -- _ •• -. -' Inflow- .-- -- - -- : -_._- -;. I Link CUI1.Ilatlve CUlIUlative 
Tilne Stage Surf.ce Bne Q Onsite Ofhfte 8r>dry o j Link Q OUtflow Volune '" VolUllle OUt 

(hrc) eft) Ar.(ae) (cfs) (ds) (ds) (efs)- (efs) (cfs) (ac . ft) (.e.tt) 
-_.----- ... -........... . . ....... _-------. ----.----------_ .. __ .. . ........ . .. _ .... -.----- .. _---._ .... _---- ---

22.003 140 . 17 0.00 0.00 0.00 0.00 0.:/ 0 .00 0.00 4.7547 0.0000 
22 .253 .140.15 0.00 0.00 0. 00 0.00 1 0. I 0.00 0.00 4.7'543 0.0000 
22 .503 140.1 2 0.00 0 .00 0.00 0.00 O.~ 0.00 0.00 4.75411 0.0000 
22.753 140.10 0.00 0.00 0.00 0.00 0 .00: 0.00 0.00 4.7548 0.0000 
23.003 .140.08 0.00 0.00 0.00 0.00 0.00, 0 ,00 0.00 4. 7549 0.0000 
23.253 140.06 0.00 · 0 .00 0.00 0.00 0.00 0 .00 0 .00 4.7549 0.0000 
23.503 140.04 0 .00 0 .00 0.00 0.00 0.00 0.00 0.00 4. 7550 0. 0000 
23.753 140.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ~.7550 0.0000 
2~.OOI 140.00 0.00 0.00 0.00 0.00 0.00' 0.00 0.00 '.7550 0.0000 
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OSPREY ENER(i;Y CENTER 

POST-DEVELOPMENT OUTPUT 
(NODE N-IOl) 

FDOT lOO-YR, 8-HR 
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Advanced Interconnected Channel & PQOd Routing 
Copyright 1995, Str eaml ine Technologies, Inc. 

POST-DEVELOPMENT - FOOT TOO-YR, 8-HI! 
OSPREY "ENERGY CENTER . 
POLK COUNTY, FLOR IDA 

, II , , 
, i 
, ! , 

(I CPR Vcr l ,U) !1 J 

..... _.*.- Node Hu)tinun Concfitions - SIM - ' ***** ••• * •• *** •••• **~**************.** •••• *.****.*****. __ ••••• _ •• _ .... ,,-----_.*_. , 
e ( Tilnc units - hours) I 

Node GrO\4) Max Time Max Stage \.Iarning Max DeUJ Max Surface Max Time Max Inttow Max Time. Max OUtH()I. 
Name Name Conditions (ft) Stage ( f t ) Stage (ft) Area ( sf) Inflow (ef s) OUtflow (ds; 

- -~~;~~i--··-=~--- - ---~~:~----- ~i~j~---·--;~~j~------~::U· - ·-·~~3~i::-------~:~-- ·· ---ii~-- -----~::-- -- --- ;~:~~. 
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Advanc;ed Interc:omt:cted Charnel" Pond Routing (lCPR Ver 2.11:, 

'" Copyright 1995, Streamline Technolog ies, I ~ . • POST-OEVElOPHENT . FOOT 
~PREY ENERGY CENTER 

l oo-YR , e-HR 

. POLK COUNn, FLORIDA 

•••••••••• Node TiDe Series by Node - SIM · 1 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• _ ••• 

1<- -- ------ -- -.. --Inflow---- -- _ . . -J. ---;> 1 link CUtulative CU'I'lJlat Ive 
Tl~ Stage Surface Sise Q Onslte Offsite 8ndry 0 jUnk Q Outflow Vol une In Volune OUt 

(hrs) ( ft ) Ar.(ac) Cds) (ef$) (cfs) (ch) . (cfs) (c15) ( ac.ft) (Ie . h) 
------------------- ---- --------._------- ----- -.-- ----- -- ---- --- ---- -----._- --- ---._._ --- --.-- ----- ---- -----
*** Group: POST Nod(>: N- l 0 1 

0.000 140.50 0.69 0.00 0.00 0.00 0.00 0.00 0.00 0._ 0._ 0. 253 140.50 0.69 0.00 0 .00 0. 00 0.00 0.00 0.00 0 .0000 0._ 0. 503 11.0.50 0.69 0,00 0.00 0.00 0.00 0 .00 0.00 0 .0000 0.0000 0. 753 , tOO. 50 0 .69 0.00 0.00 0. 00 0.00 0.00 0.00 0.0000 0. 0000 1. 003 140.50 0. 69 0.00 0.00 0. 00 0.00 0.00 0.00 0.0000 0. 0000 1.-253 140.50 0. 69 0. 00 0 .00 0. 00 0.00 0.00 0.00 0.0000 0. 0000 1.503 140.50 0. 69 0. 00 0.00 0 .00 0.00 0 .00 0.00 0.0000 0.0000 1.753 140.50 · 0. 69 0. 00 0. 03 0 . 00 0.00 0.00 0.00 0.0003 0.0000 2.003 140.50 0. 69 0.00 0.1 0 0.00 0.00 0.00 0.00 0 .0016 0. 0000 2 .lS3 140.51 0.69 0.00 0.27 0. 00 0 .00 0.00 0.00 0 .0054 0.0000 2 .503 140 .52 0.69 0. 00 0.515 0.00 0 . 00 0.00 0.00 0 .0142 0 .0000 2. 753 140 .54 0.69 0.00 1.06 0.00 O.po 0.00 0. 00 0.0312 0.0000 3.003 140. 59 0.70 0.00 .. 75 . 0.00 0.00 0.00 0.00 0 .0603 0.0000 3.253 140 .65 0.70 0.00 2.80 0.00 0. 00 0.00 0. 00 0.1073 0 .0000 3.503 140.76 0.71 0.00 4.30 0.00 0 .00 0.00 0.00 0.1806 0 .0000 3.753 140 .91 o.n 0.00 6.43 0. 00 0. 00 0.00 0. 00 0.2915 0.0000 4.003 141.1 4 0.73 0.00 .. ,. 0.00 0."00 0.00 0.00 0.45 17 0.0000 4.253 141 .43 0.75 0 .00 11. 75 0.00 0.00 0. 00 0. 19 0 .6669 0.0020 4.503 141.69 o.n 0.00 13.99 0.00 0.00 0'. 00 .... 0.9329 0 .0761 4.753 141.152 0.78 0.00 15.47 0.00 0.00 0.00 11.54 l.21n 0.2675 5.003 141.9 1 0.78 0.00 16.11 0.00 0.00 0.00 13.18 1.5634 0.5229 5.253 141.97 0.79 0.00 16 .17 0.00 0.00 0. 00 14.24 1. 15969 0.8062 • 5 .503 142 .01 0.79 0.00 15.85 0.00 0;00 0.00 14.81 2.2277 1.1 063 5.753 142 .03 0.79 0.00 15.25 0.00 0.100 0.00 15 .01 2.5489 1.4144 6.003 142.02 0. 79 0.00 14.44 0.00 0.00 0. 00 14.97 2.8556 l .n41 6.253 142.00 0.79 0.00 13 . 59 0.00 0.'00 0. 00 14.67 3. 1452 2.0301. 
6 .503 141 .97 0.79 0.00 12.&1 0.00 O!OO 0. 00 14.15 3.4 178 2 .3280 6.753 141.93 0.78 0.00 12 .07 0.00 0 100 0.00 13 . 54 3.6747 2.6140 7.003 141.89 0.78 0.00 11.39 0.00 0.00 0. 00 12 .88 3.9169 2.8869 7.253 141.85 0.78 0.00 10.76 0. 00 0.00 0.00 12.21 4 .1457 3. 1461 7.503 141 .82 0 . 78 0.00 10. 17 0. 00 0.00 0.00 11.45 4.3619 3.3905 7.753 141.78 o.n 0.00 9 . 59 0.00 0 .00 0.00 10.79 4 . 5660 3 .6202 
8 .003 141 .76 o.n 0.00 '.00 0.00 0.00 0.00 '.79 4 .758t. 3.1!l27 
8 .253 141. 74 o.n 0.00 8.41 0. 00 0.00 i 0.00 9.03 .. .,., 4.0272 8.503 141.72 o.n 0.00 7.83 0.00 .0.00 0.00 8 .40 5.1058 . 4.Z073 
8.753 141.71 o.n 0.00 7.23 0.00 0.00 0.00 7.81 5.2614 4 .3748 '.003 141.69 o.n 0.00 .... 0.00 0.00 0.00 . 7.22 5.4047 '.5lOO 9.253 141.68 o.n 0.00 •• 09 0.00 0.00 0.00 .... .5.5362 4.6733 
9 .503 141.66 o.n 0.00 5.60 0.00 0. 00 0.00 6.13 .5 ;6569 4.8054 
9.753 141.65 0.76 0.00 5.15 0.00 0.00 0.00 5.65 5.7680 4.9270 10.003 l U.63 0 . 76 0.00 4.74 0.00 0. 00 0.00 5.21 5.8701 5 .0392 

10.253 141.62 .~ 0.76 0.00 '.J6 0.00 0.00 0.00 "'0 5.9641 5 . 1426 
10.SOl 141 :61 0 . 76 0.00 4.01 0.00 0.00 0.00 '-', 6.0506 5.2380 10.753 141.60 0 . 76 0.00 3.67 0.00 O~ oo 0.00 '.08 6.1300 5.3259 
11.003 141.59 0.76 0.00 3.35 0.00 0.00 0.00 '.75 6 .2026 5.4068 
11.253 141.515 0 . 76 0.00 '.05 0. 00 0:. 00 0.00 3.44 6.2688 5.4811 

• 
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Advanced Intercomected Channel & Pond Routing «(CPR Ver 2.' 1) 
Copyrloht 1995. St reaftl ir.e t echnologies, Inc . 

POSY-O£VElOPMEWT - Foor 100- TR, 8- KR 
OSPREY ENERer CENTER 
POlK COUNTY, FLOR IDA 

(2! 

......... .. Node Time Seri es by Node - SIN-' .... *** •••• *".**.,,**'.***** •• *** •••• ** ................... " ••••••• . . I 
1<- -- -- --- -••• _ .• -Inf low- ' - - - - -- - •• _ • • - - > I link CurJ.l lat Ive CUiJ.llet Ive 

TIIIIC Stage Surface Base Q Onsite DHeite Bndry Q I link. Q OUtflow ·Vol t.rne In Volune OUt 
(hrc ) (ft) M.Cec) (ch) (ets) . (ds) (ch) (ds) (cfs) he.f t) (ac.ft ) 

-.--~ -- - -----.--.-.-- - -- .. -. ----.---------- .. --- -.--------- ._-- '( ._--- ._ -------- .. . _-- .. -- .. _-----._------ -
11.503 1'1 .57 . 0.76 0 .00 l.76 0.00 0.00 j 0.00 3.14 6 .3289 5. 5490 
11 .753 141. 56 0.76 0. 00 2.49 0.00 0.'00 0.00 2.66 6.3831 5.6110 
12.003 141.55 0.76 0 .00 2. 23 0.00 0.00 0.00 2.59 6.4320 5.6674 
12 .253 141.54 0 .76 0 .00 2.00 0 .00 0.00 0.00 2.34 6.4757 5.7154 
12 .503 141.53 0 .76 0.00 1.79 0 .00 0"00 0.00 2 .11 6.5148 5.7644 
12.753 141.52 0.76 0.00 1.59 0.00 0 . 00 0.00 1.90 6.5497 5.8059 
13. 003 141.51 0.?6 0.00 1.41 0.00 O!OO 0.00 1.71 6. 5608 5.8433 
13.253 141.50 0.76 0 .00 1.24 0.00 0.00 0.00 1.53 6.6081 5.8767 
13 .503 141.50 0.75 0 .00 1.07 0.00 0:00 0.00 1.36 6.631 9 5.9065 
13.753 141.49 0.75 0.00 0.92 0.00 0.00 0.00 1.20 6.6525. 5.9328 
14 .003 141.48 0.75 0.00 0.76 0.00 0, 00 0 .00 1.04 6 .6698 - 5.9560 
14. 253 141.47 0.75 0.00 0.62 0 .00 0: 00 0.00 0.90 6.684 ' 5.9760 
14.503 141.47 0.75 0.00 0 .50 0. 00 0:00 0 .00 o.n 6 .6958 5.9932 
14.753 141.46 0. 75 0.00 0.40 0.00 0 . 00 0.00 0.65 6. 705 1 6.0078 
15 :003 141.45 0.75 0 .00 0.32 0.00 O! OO 0.00 0.54 6.7126 6.0201 
15.253 141.45 0. 1'5 0,00 0.26 0.00 0.00 0 .00 0.46 6.7187 6.0304 
15.50;3 141.44 0.75 0.00 0.21 0.00 0.00 I 0.00 0.38 6 .7Zl5 6.0391 
15.753 141. 44 0.75 0. 00 0 .17 0 .00 0.00 , 0.00 0.32 6.n74 6.0464 
16.003 141.43 0.1'5 0 .00 0.13 0.00 0.00 I 0.00 0~27 6 . 1305 6.0525 
16. 253 141 .43 0.1'5 0.00 0.11 0. 00 0.00 ! 0 .00 O.Zl 6 .7330 6.0Sn 
16.503 141.43 0. 75 0.00 0.08 0.00 0 .00 , 0.00 0. 19 6.7349 6.0620 
16 .753 141.42 o . is 0.00 0.06 0.00 0',00 I 0.00 0 . 16 6.7365 6.0656 
17.003 141 . 42 0.1'5 0 .00 0.05 0.00 0,.00 ! 0 .00 0. 14 6.7376 6.0687 
17.253 141.42 0.1'5 0 .00 0.04 0.00 0.00 0.00 0. " 6.7385 6.0713 
17.503 141.42 0. 75 0,00 0.02 0.00 0 . 00 0.00 0.10 6.7391 6.0735 
17. 753 141.41 0.75 0.00 0.01 0. 00 0 . 00 0.00 0.08 6.7395 6,0753 
18.003 141.41 0.75 0.00 0.01 0.00 0 .00 0.00 0.01 6.7397 ' 6 .0168 
18.253 141.41 0. 75 0.00 0.00 0.00 0,00 0. 00 0.05 6.7399 6.0780 
18.503 141 .41 0.75 0.00 0. 00 0.00 0.00 0 .00 0.05 6.1399 6.0790 
18. 753 141.41 0. 75 0.00 0.00 0 .00 0. 00 1 0.00 0 . 010 6.7399 6.01'99 
19.003 141.41 0.1'5 0.00 ·0.00 0.00 0.00 / 0.00 0 .03 6.1399 6 .0806 
19.253 141.41 0.75 0.00 0.00 0 .00 0 .00 0.00 0 .03 6.7399. 6.0812 
19.503 141.41 0.75 0.00 0.00 0.00 0.00 0.00 0.02 6.1399 6.0817 
19. 753 141.41 0. 1'5 0.00 0.00 0.00 O.OO ! 0.00 0.02 6.1399 : 6.082.2 
ZO. 003 141.41 0.75 0.00 0 .00 0.00 0.00 1 0.00 0.02 6 .7399 6 .0826 
ZO.253 141.40 0.1'5 0.00 0.00 0.00 0.00 0.00 0.02 6.1399 6.0429 
20.503 141.40 0.75 0 .00 0.00 0.00 0.00 ! 0. 00 0.01 6 . "7399 6 .0832 
20.753 141.40 0.75 0 .00 0.00 0.00 0 .00

1 

0.00 0.01 6.7399 6.0835 
21.003 141.40 0.75 0 .00 0.00 0.00 0.00 0.00 0.01 6 .7399 6.0837 
'21.253 141.40 0 .75 0 .00 0.00 0.00 0.00 0.00 0 .01 6.7399 6 .0839 
21.SOl 141.40 0.75 0 .00 0 .00 0.00 0.00 0.00 0 .01 6.7399 6.0841 
21.753 141.40 0.75 0 .00 0.00 0.00 0.00 0.00 0 .01 6 .1399 6.0842 
22.003 141 .40 0 .75 0.00 0.00 0.00 0.00 0.00 0.01 6.7399 6.0844 
22.253 "1.40 0.75 0.00 0 .00 0.00 0.00 0.00 0.01 6.7399 6.0845 
22.503 141.40 0.1'5 0 .00 0.00 0.00 ' 0. 00 0. 00 0.01 6.7399 6.0846 
22. 753 141.40 0.75 0.00 0.00 0 .00 0.00 0.00 0.01 6.1399 6 .0848 
Zl.003 141,1;0 0 .75 0.00 0.00 0.00 0.00 0.00 0 ,00 6.7399 6.0849 
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• Advanced Interconnected Channel "Pond Routing (l CPR Veri 2. 11) 

'" Copyright 1995 , Strearal ioe Technologies, Inc, i ! 
POST-DEVELOPMENT ' FOOT 100-YR , 8-HR I OSPREY ENERGY CENTER 
POlK COONTl, flOR IDA I 

. I •••• ••• ••• Node li~ Ser~es by Node • SIM-' •••••••••• •••• ••• • __ ••••••• _. __ •••••••• •••• __ ••• ••••••••••••••• . . I 
. l<··---··------ - -. lnflow-:- ------ ------ ->1 Link CUlJJlative CUlUl ative 

Ti~ Stlge Surface 8a~e Q Onsite Offsite ' Bndr~ Q Link 0 OUtflow Volune In Yoluoe Out 
(hrs) ·(ft) Ar.(.c) (etc) (ds) (cfE) . (cfc) (etc) (ds) (IC. fO (ae. ft) . - -- --". - --". _. -- - - - _. -- -. - _. -- - -- - -- -- _. ___ . __ . ___ . ___ _ . _ .1. _. _. ___ . __ .. _____ . _______ .. ". __ 

- ". _-- -- ---"._-23.Z53 141 .40 0.75 0.00 0.00 0.00 oleo 0.00 0.00 6.7399 6.0850 23.503 141.40 0. 75 0.00 0.00 0.00 oloo 0.00 0.00 6.7399 6.0850 23.753 14 1.40 0. 75 0.00 0.00 0.00 0 1. 00 0 ,00 0.00 6.7399 6 .0851 24 . 001 141.40 0.75 0.00 0.00 0 .00 . 0 1. 00 0.00 0.00 6.7399 6 .0852 
... . GrlX4l: POST Node': N' 101A 

10 0.000 139 .15 0. 00 0.00 0.00 0.00 ; 0.00 0.00 0.0000 0 . 0000 0.253 139 . 78 0. 00 0.00 0.00 0.00 1 01.00 0.00 0.00 0. _ 0 .0000 0.503 139.80 0.00 0.00 0.00 0.00 0:.00 0.00 0.00 0.0000 0.0000 0.753 139.83 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 . 0._ 0."" 1. 003 139.85 0.00 0.00 0.00 0.00 0'.00 0.00 0.00 0.0000 - 0.0000 1. 253 139.88 0.00 0.00 0.00 0 .00 .00 0.00 0.00 0.0000 0.0000 
" 1.503 139 .91 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0._ 0.0000 1.753 139.93 0 .00 0.00 0 .00 0.00 ' 0:.00 0 .00 0.00 0.0000 0.0000 2.003 139.96 0. 00 0.00 0.00 0.00 ~.OO 0 .00 0.00 0.0000 0 .0000 2. 253 139.98 0.00 0.00 0.00 0.00 ' ~ .OO 0.00 0.00 0._ 0."" 2. 503 140.01 0.00 0.00 0.00 0.00 ~ . OO 0.00 0 .00 0 .0000 0._ 2.753 140.()i; 0.00 0.00 0.00 0.00 ~.OO 0. 00 0 .00 0.0000 0._ 3.003 140 .06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0."" 0 ."" 3.253 140.09 0 .00 0.00 0.00 0.00 Q.OO 0.00 0.00, 0.0000 0."" 3.503 140. " 0.00 0.00 0.00 0.00 '1 .00 0.00 0. 00 0.0000 0.0000 • 3.753 140 . 14 0. 00 0.00 0.00 0 .00, '1.00 0.00 0.00 0."" 0."" 4. 003 140. 17 0,00 0.00 0.00 0.00 '1.00 0.00 0 .00 0.0000 0.0000 4 . 253 140.19 0. 00 0.00 0.00 0.00; 0 .00 0.19 0.00 0.0020 0."" 4.503 140.22 0.00 0.00 0.00 0.00, q.OO • • 99 0 .00 0.0761 0."" 4.753 140.25 0.00 0.00 0.00 0.00' 0.00 11.54 0.00 0.2675 0.0000 5. 003 140 .27 0. 00 0.00 0.00 0.00 0.00 13 . 18 0. 00 0 .5229 0."" 5.253 140.30 0. 00 0.00 0.00 0.00 0.00 14 . 24 0.00 0.6062 0."" 5. 503 140.32 0.00 0.00 0.00 0. 00 0.00 14.81 0.00 1. 1063 0._ 

5 .753 140.35 0.00 0.00 0.00 0. 00 0.00 15.01 0.00 1.4'44 0."" 6.003 140.38 0.00 0.00 0.00 0.00 0. 00 14.97 0.00 1.n41 0."" 6 .253 140.40 0.00 0.00 0.00 0.00 ~.OO 14.67 0.00 2 .0304 0. 0000 6 . 5(13 140.1;3 0.00 0.00 0.00 0. 00 9. 00 ' 4.15 0.00 2.328(1 0."" 6 .753 140.45 0.00 0. 00 0.00 0.00 9·00 13 . 54 0.00 2.6140 .~ 0 ..... 7 .003 140.48 0.00 0.00 0.00 0. 00 ' .00 12.88 0.00 2.8869 0."" 7.253 140. 5' 0.00 0.00 0.00 0. 00 0.00 12.21 0.00 3 . 1461 0."" 7.SOl 140.53 0.00 0.00 0.00 0.00 . .0.00 , 1.45 .0 .00 3 .. 3905 0."" 7.753 140.56 0.00 0.00 0. 00 0.00 ~:oo 10. 79 0.00 3 .6202 0."" 8 .003 140.58 0.00 0.00 0.00 0. 00 9·00 •• 79 0.00 3.8327 0."" 8 .253 140.61 0.00 0.00 0.00 0. 00 9 · 00 9.03 0.00 4 .02n 0 ..... •• SOl 140.64 0.00 0.00 0.00 0.00 9 · 00 8.40 0.00 4.2073 0."" 8.753 ' 40.66 0.00 0.00 0.00 0.00 0.00 7 .81 0.00 4.3748 0."" 9.003 ' 40.69 0. 00 0. 00 0.00 0. 00 0.00 7.22 0.00 4 .5300 0 ..... 9.253 140.71 0.00 0.00 0.00 0.00 :0.00 .... 0.00 4.6733 0._ 
9.503 ' 40.74 0.00 0.00 0.00 0. 00 p.OO 6.13 0.00 '.8OS< 0."" 9.753 140 .n 0.00 0.00 0.00 0.00 0. 00 5.65 0.00 4 .9270 0."" 10.003 140.79 0.00 0.00 0.00 0. 00 roo 5.21 0 .00 5 .0392 0."" 
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Mf'vaoced InterC<IfV"Ie(;tt:d Chamel , Pond Routing 
Copyright 1995, Streamline Technologies, Inc. 

POSY-DEVELOPMENT - FOOT 100- YR . B-HR 
OSPREY ENERGY CENTER 
POLK COUNTY, fLORIDA 

,I 
i: , 

" I 
"'" ", 2. T '4! 

I 
_ ••••••••• Node TI.e Series by Hode • SIM-' ••• ** ••••••••••• L ••••••••••••• **.***** ••••••••••••••••••••••••• 

1<·· ••. -. -- -- --"' Inf tow- - -. -. J. -_. --- -.) I lir'lk CU!JJlat Ive CUTLIlatlve 
TI~ Stage Surface Base Q On$ite OHsite .Bndry: 0 Link 0 OUtftow Volune In Volu:ne Out 

(hrs) (ft) Ar.Cae ) (cfs) (ds) (cfl~) (cfs) «(:15) (ds) (ae.ft) (ae.ft) 
.......... ...... .... ... ....... . ............ . . ..... . ... :·····r ······················· · ······················ 

10.253 140.&2 0 .00 0. 00 0.00 0.00 0.,00 4.80 0.00 5.1426 0.0000 
10.503 140.84 0.00 0.00 0.00 0.00 0.00 4.43 0.00 5.2380 0".0000 
10.753 140.87 0.00 0.00 0.00 0.00 0 .100 4.08 0.00 5.3259 0.0000 
11.00) 140.90 0.00 0.00 0.00 0.00 0 .100 3.75 0.00 5.4066 0.0000 
11.253 11,0.92 0.00 0.00 0.00 0 .00 O}OO 3.44 0.00 5.4811 0.0000 
11.503 140.95 0.00 0.00 0.00 0.00 0 )00 3.14 0.00 5.5490 0.0000 
11.753 140.97 0.00 0.00 0.00 0.00 0 )00 2.86 0.00 5.6110 0.0000 
12.003 141.00 0.00 0 .00 0.00 0.00 0 )00 2.59 0.00 5.6674 0.0000 
12. 253 140.98 0.00 0.00 0.00 0.00 0)00 2.34 0.00 5.7184 0.0000 
12.503 140.96 0. 00 0;00 0.00 0.00 ' 0)00 2.11 0.00 5.7644. 0.0000 
12.753 140.94 0.00 0.00 0.00 0.00 oJoo 1.90 0.00 5.8059- 0.0000 
13. 003 140.92 0.00 0.00 0.00 0 .00 o loo 1.71 0.00 5.8433 0.0000 
13.253 140.90 0.00 0.00 0.00 0. 00 ' 0 100 1.53 0.00 5.8767 0.0000 
13.503 140.87 0.00 0.00 0. 00 0.00 o !oo 1.36 0.00 5 .9065 0.0000 
13.753 140.85 0.00 0.00 0.00 0.00 O!OO 1.20 0.00 5.9328 0.0000 
14 .003 140.83 0.00 0.00 0.00 0.00 I 0 100 1.04 0.00 5.9560 0.0000 
14.253 140.81 0.00 0.00 0 .00 0.00 0.00 0.90 0.00 5.9760 0.0000 
14.503 140.79 0.00 0.00 0.00 0.00 . 0100 o.n 0 .00 5.9932 0.0000 
11 •• 753 140.n 0.00 0.00 0.00 0 .00 0 100 0.65 0.00 6.0078 0.0000 
15.003 140.75 0.00 0.00 0 .00 0.00 , 0 100 0.54 0.00 . 6.0201 0.0000 
15,253 140.73 0.00 0.00 0.00 0.00 o loo 0.46 0.00 6 .0304 0.0000 
15.503 140.71 0 .00 0.00 0.00 0 .00 ol oo 0.38 0.00 6.0391 0.0000 
15 .753 140.69 0.00 0.00 0.00 0.00 : ol oo 0.32 0.00 6 .0464 0 . 0000 
16.003 140.67 0.00 0.00 0.00 0.00 " O ~ OO 0.27 0 .00 6.0525 0.0000 
16.253 140.65 0.00 0.00 0.00 0.00 01.00 0.23 0 .00 . 6.05n 0.0000 
16.503 140.62 0.00 0.00 0.00 0 .00 01.00 0.19 0.00 6.06Z0 0.0000 
16.753 140.60 0.00 0.00 0.00 0.00 01.00 0.16 0.00 6.0656 0.0000 
17.003 140.58 0.00 0.00 0.00 0.00 0'.00 0.14 0.00 6.0687 0.0000 
17.253 140.56 0.00 0.00 0.00 0.00 01.00 0.11 0.00 6 .0713 0.0000 
17.503 140.54 0 .00 0.00 0.00 0.00 ' 0;.00 0.10 0.00 6.0735 0.0000 
17. 753 140.52 0.00 0.00 0.00 0.00 0,.00 0.08 0.00 6.0753 0.0000 
18.003 140.50 0 .00 0 .00 0.00 0.00 . 0 •• 00 0.07 0.00 . 6.0768. 0.0000 
18.253 140.4& 0.00 0.00 0.00 0.00 . 0,.00 O.OS 0.00 6.0780 0.0000' 
18 .503 140.46 0.00 0.00 0.00 0.00 ' 0.00 0.05 0.00 6.07'90 . 0.0000 
18 .753 140.44 0.00 0.00 0.00 0.00 : 0:.00 0.04 0.00 6.0799 0.0000 
19.003 140.42 0.00 0.00 0.00 0.00 ' ~.OO 0.0] 0.00 6.0806 0.0000 
19.253 140.40 0.00 0.00 0.00 0.00 0. 00 0.0] 0.00 6.0812 0.0000 
19.503 140.37 0.00 0.00 0.00 0.00 . ~.OO 0.02 ' 0.00 6.0817 0.0000 
19.75] 140.35 0.00 0 .00 0.00 0.00 0 . 00 0.02 0.00 6.08Z2 0.0000 
20.003 140.33 0. 00 0.00 0.00 0.00 q.OO 0.02 0.00 6.0826 0.0000 
20.25] 140.]1 0.00 0.00 0.00 0.00 0.00 0.02 0.00 6.0829 0.0000 
20.503 140.29 0.00 0.00 0.00 0.00 0.00 0.01 0.00 6.0832 0.0000 
20.75] 140.27 0.00 0.00 0. 00 O.OO~ ".00 0.01 0.00 6 . 0835 . 0.0000 
21.003 140.25 0.00 0 .00 0.00 0.00' 0.00 0.01 0.00 6.0837 O~OOOO 
21.253 140.23 0.00 0.00 0 .00 0.00 0.00 0.01 0 .00 6.0839 0.0000 
21.50] 140.21 0.00 0.00 0.00 0.00 0.00 0.01 0.00 6.0841 0.0000 
21.753 140.19 0.00 0.00 0.00 0.00. 0.00 0.01 0.00 6.0842 0.0000 



• 

• 

Advanced Interconnected Channel & Pond Routing (ICPR Ver 2.11) [51 
copyright 1995, Streaml ine Technologies, Inc. 

POST-DEVELOPMENT · - FOOT 
OSPREY ENERGY CeNTeR 
POLK tOOtHY. FLORIDA 

t OO-YR, B-HR I 
I 

I 
-_ ••••• _.- Mode Time Ser ies by. Node • SIM-' ***.******.*.********~.*************** •• *.* •• *.**.**** •• _------

1,,- --- --- -- .-•• -"Inflow' - - ___ • •• • _. t --> I L iok CUJJ.I!ative Clm.Itat Ive 
TIllIE! Stage Surface 8ase Q OOSite Offshe 8ndry Q ~ ink Q ().rtflow Volune In Vol~ Out 

___ ~~~~~ _ . __ ~~~~ _ . _~~:~~:~ .... ~: ~~~ __ .. ~:~~~ __ _ . ~:~~~. ___ ~:~~~ ___ i~:~~~ .... ~:~~~ . _____ ~~::~~~ ______ ~~:: ~~~_ 
22.003 140'.17 0 .00 0.00 0 ,00 0 .00 0.00 0.01 0 .00 6.0644 0.0000 
22 .253 140. 15 0 .00 0 .00 0.00 0.00 0.00 0.01 0.00 6. 0845 O.ooao 
22 . 503 140.12 0.00 0.00 0 .00 0 .00 0:00 0.01 0.00 6.0846 0. 0000 
22. 753 140. 10 0.00 0.00 0.00 0.00 0.00 0.01 0.00 6.G848 0 .0000 
23.003 140.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.0849 0.0000 
23.253 140.06 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 6.0850 0: 0000 
23.503 1 40.~ 0.00 0.00 0.00 0.00 O.ou 0. 00 o.ou 6.0050 O.OOOU 
23.753 140.02 0 .00 0.00 0.00 0.00 0.00 0 .00 0.00 6 . 0851 0.0000 
24.001 140.00 0 .00 0 . 00 0.00 0.00 0.00 0.00 0.00 6.0852 0.0000 
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~dvanccd Interconnected Chame l & Pond Routing 
Copyright 1995 , Streaml ine Technologies, Inc. 

POSJ -oeveLOPKEMT" ' FOOT 
OSPREY ENERCY CENTER 
POlK cruMlY, FLORIDA 

lOO-YR, 24- HR 

(l CPR Ver ,2.,p . , (1) 

I 
. 
I ••• *_ •••• - Node Maximum Conditions - SIM-' .** ••••••••• **.**." ••• ** ...... u ••••• ***.** .................. _ .............. ... ",. ... 

_(Ti lne U"Iits • hours) I 
Mode GrCM4> Max Time Malt Stage WarnlJl9 Mall Del ta Max Surflce Hax Time MOK inflow Max Tillie Max Outf l o~ 
N(VIle Name Conditions (ft) Stage (ft) Stage I<ft) Area (sf) Inflow (efs) OUtflow (ds) 

---;:;~;- - ---~;-------ii~62----·i~; :;;- · ---···~:~· -·---~:~i6····-ii588:69---- --i3:25--·- ··--9:~i------ ii:62··----'-9:~~' 

N-I01A POST 12.00 141 .00 0.00 0 .10004 0.00 13.62 9.40 0.00 0.00 

I 
I 

I 
.I 



" 'r' ...... 

," ' 142.0 
'. 

" 
• 1'4.1,8 

, . 141. 6 

'. 14+.4 
.. ; 

. :w 141:.2 
4-1 -
QJ 
0> . 

. <0 ...• 

141. 0 

, 
. ',. 

, , 
NODE N-101 FDOT O,.iffi, 24 -HR . ' . 

, 

. \ , ........ .. : '.' 

.,. 
. . . ...... . . " ' ,'" .: .. 

........ . .. .... . ,.: .... .. ~ ... . ... . .. ............. .... . . . . . . . . . . . . .. .... . . . . . 

.. .. , . .... . 
• 

, ., 
• 
'," 

..~, . 

.. ... 
-----; 

'.'. 

""' . '40 8 ==I ... ......... : ....... ::1 .. .. .. .. . ' .; ...... ... " ' . . "''',' ~I~' -1- (1)-'-.1- . -.-.----'-.--... -. ·:- 7 ---.---:-------- __ .-c.. ___ ,__ _ 
. , 

140.6 

140.4 

140.2 

140.0 

0.0 

-101 

.. ........ .. .. : .. / .. .. ... .. .. .... . ... , . ''' '' ' . 

. . . . • . • . . . . . . . . , . . . . . ! . 

..••.... .. ....•. . ,....... ... . .. .. . . . ............... . ... .... . 

5.0 10.0 
Time (hrs) 

Warning Stage: 

15.0 

0.00 

• 

20 . 0 25. 0 
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Advanced InterCOl'V'lC(:ted Channe l ' Pond Routing (lCPR Ver 2. 1,1) (1 ) 
Copyright 1995 , St reamline Technologies, Inc • 

POST'OEVELOPMENT • FOOT 
OSPREY ENERGY CE NTER 
POlK COUHTY, fLORIDA 

l 00· YR, 24 'KR 

. ,I 
•••••••••• Node Time Series by Node • S IM·l ••••••••••• *.*.* •• ** •••• * ••••• *.* •••••••••• * ••••••••••••••••••• 

1<· ·· · ·· ·. · .... . .. I"flOW· · •• . •••• .J .. -.->1 Li nk. CUIl.I lative Cuwlative 
Time Stage . Surface Base Q onsite Ofhite Bndry Q I link Q OUtflow Volunc I" Vol une OUt 

(hrs) (ft) Ar.(ac) (ds) (cfs) (cfs) (ds) CdS) (ds) (ac.ft). (ac . fO 
:::.~;~~.~~ . . .... ;~~ .;:;~; . . -.. . . .. . . . -.. .... . .. .. -.. . · ·· i · · ···· · ····- · ··· · · ·-··· · ··· · · ···· · ···· · ·· ·· 

0.000 140 .50 0.69 0.00 0.00 0 .00 0,00 /. 0.00 0.00 0. 0000 0.0000 
0. 253 140 .50 0.69 0.00 0. 00 0.00 0. 00 0.00 0.00 0. 0000 0.0000 
0 .503 140.50 0.69 0.00 0.00 0.00 o:oo ! 0.00 0.00 0 . 0000 0.0000 
0 .753 140.50 0.69 0.00 0.00 0.00 o.OQ ' 0 .00 0.00 0.0000 0. 0000 
1. 003 140.50 0 .69 0.00 0.00 0 .00 0. 00 0.00 0.00 0.0000 0.0000 
1. 253 140.50 0.69 0.00 0. 00 0 .00 o· 00 ', 0.00 0.00 0 . 0000 0.0000 
1.503 . 140.50 0 .69 0 .00 0.00 0 .00 '0:00 0.00 0 .00 0.0000 0.0000 
1.753 140.50 0.69 0.00 0. 00 0.00 0.00 I 0.00 0.00 0. 0000 0.0000 
2.003 140.50 0.69 0.00 0 .00 0.00 0.00 0.00 0.00 0 .0000 0.0000 
2 .253 140.50 0.69 0.00 0.00 0.00 0.00 0.00 0 .00 0.0000 0.0000 
2.503 140. 50 0.69 0.00 0. 00 0. 00 01.00 0.00 0 .00 0.0000 0.0000 
2.753 140. 50 0.69 0.00 0.00 0.00 .0.00 0 .00 0.00 0.0000 - 0. 0000 
3.003 140 . 50 0.69 0.00 0.00 0 .00 0'. 00 0.00 0.00 0. 0000 0.0000 
3. 253 140.50 0.69 0.00 0 .01 0.00 0 .• 00 0.00 0 .00 0 .0002 0. 0000 
3.503 '140 . 50 0.69 0.00 0. 03 0 .00 0.00 0.00 0.00 0.0007 0 .0000 
3 .753 140.50 0 .69 0.00 0.07 0.00 0. 00

1 

0.00 0.00 0.0018 0.0000 
4.003 140.51 0.69 0.00 0 .13 0 .00 0. 00 . 0.00 0.00 0.0039 0.0000 
4 .253 ' 140 .51 0.69 0.00 0.20 0.00 0.00

1 

0 .00 0.00 0.0073 0.0000 
4 .503 140. 52 0.69 0.00 0.29 0.00 0 .00 0.00 0.00 0.0124 0.0000 
4.7'53 140. 53 0.69 0 .00 0 .38 0.00 0.00 0. 00 0.00 0.0193 0 .0000 
5.003 140 . 54 0 .69 0 .00 0.49 0 .00 0 .00 ' 0 .00 0.00 0.0284 0.0000 
5 .253 140.56 0.69 0.00 0.61 0 .00 0.00 I 0.00 0.00 0.0397 0. 0000' 
5.503 140.58 0.70 0.00 0.74 0.00 0 .001 0. 00 0.00 0.0536 0 .0000 
5.753 140.60 0. 70 0.00 0 .89 0 .00 0 .00 0.00 0.00 0 .0705 0.0000 
6 .003 140.63 0.70 0.00 1.06 0 .00 0.00 0.00 0 .00 0.0907 0.0000 
6.253 140.66 0.70 0 . 00 1.24 0 .00 0 .00 0 .00 0.00 0.1145 0 .0000 
6.503 140.70 0.70 0.00 1.43 0.00 0.00 0.00 0.00 0.1 421 0. 0000 
6.753 140 .75 0 . 71 0 .00 1.61 0.00 0.00 0 .00 0.00 0.1736 0 .0000 

' 7.003 140.80 0.71 0 .00 1.79 0.00 0.00 0 . 00 0.00 0.2087 0 .0000 
7.253 140.85 0.71 0. 00 1.97 0.00 0 .00 0.00 0.00 0 .2476 0.0000 
7 . 503 140.91 o.n 0.00 2.14 0 .00 0.00 0.00 0.00 0.2900 0 .0000 
7.753 140.9B o.n 0.00 2.31 0 .00 : 0 .00 0.00 0.00 0 .3360 0.0000 
B.003 141.04 0 . 73 0.00 2 . 47 0.00 . 0.001 0.00 0.00 0.3853 0.0000 
B.253 141.12 0.73 0.00 2.66 0. 00 O.OOi 0,00 0.00 0.438:; 0 .0000 
8 . 503 141.20 0.74 0 .00 2.B7 0. 00 0.001 0 .00 0 .00 0.4954 .. 0.0000 
8 . 753 141.2B 0.74 0 . 00 3.13 0.00 0 . 00, 0.00 0.00 0.5574 0 .0000 
9.003 141.37 0.75 0 .00 3.44 0.00 0 .00, 0.00 0.00 O.62SZ 0.0000 
9 .253 1 ~1.46 0 .75 0 . 00 3. 76 0.00 0.00. 0.00 0.74 0.6996 0 .0076 
9.503 141.53 0.76 0.00 4. 08 0.00 ~.OO. 0.00 2.18 0 .7806 0 .0378 
9.753 141.57 0.76 0.00 4.38 0.00 0.00, 0.00 3.26 0.8681 0.0939 

10.DOl 141.60 0.76 0 . 00 4.67 0.00 0.00 0.00 3.97 ' 0 .9616 0 . 1686 
10.253 141.61 0.76 0.00 4.97 0.00 0 .00 0.00 4.47 1.0613 0.2558 
10.503 141.62 0.76 0 . 00 5.29 0.00 ·O.OQ 0.00 4 .87 1. 1673 0.3523 
10 .753 141.64 0.76 0.00 5.66 0.00 .0 .0f! 0 .00 5 . 24 1.2804 0.4567 
11 .003 141.65 0.76 0.00 6.08 0. 00 .G.0f! 0 .00 5.64 . 1 .4017 0.5692 
11. Z53 141 .66 0.71 0 .00 6.54 0.00 0.00 0.00 6 .07 1 .5321 0.6901 
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Advanced Intert:orne<:ted Channel & Pond Rooting ( ICPR Ver 2. 11 ) 
Copyright 1995, 5trtalll.tlnl! Technolog ies, Inc. 

POST-DEVELOPMENT' fOOT 100-YR, 24-KR 
OSPREY ENERGY CENTER 
POLIC Ct\JNTY. FLOR IDA 

[2, 

I 
**** u**** lIode Time Series by,Node - SIH-' * ••••••• ** •• ***** •••• 1**.** .. ***.*** •••• ******* ••••• *** •••••••••• 

. !<-- -··.-.- -- ···--Inflow----------· ... --.> I link CUIlJlative Cualletive 
TiIJle Stage Surface Base 0 (Joshe Ofhlte Bndry Q IUnk Q Outflow Volune In Volune OUt 

(tlrs) (ft) Ar.Cae) (chI (ch) (ch) (cf~) Cds) Cefs) '.c.ft) (IIIt.ft) --.. _._ .. . _.-... _-_ ... . _--_._--- -- _._------------_._--.--_._---, .. , .. _----.----... _-- ---._--_ .. _-- _ .. . _-- --- . 
11.503 141 .67 0.77 0 .00 7.03 0.00 0 .00 0.00 6.54 1.6723 0.8204 
11.753 141.69 0.77 0,00 7. 55 0.00 0.00 0,00 7.03 1.8228 0.9605 
12 .003 141.70 o.n 0 .00 8 .11 0 .00 0 .00 0.00 7.57 1.9846 1. \114 
12.253 141.71 o.n 0.00 8.60 0.00 0 .00 . 0.00 8. 10 2.15n 1.2733 
12.503 141.73 o.n 0.00 9 .00 0.00 0.00 1 0.00 8 . 58 2. 3391 1.4456 
12.753 .141.74 o.n 0.00 9 . 26 0.00 0.00 0.00 8.96 2. 5278 1.6268 
13.003 141.74 o.n 0 .00 9.38 0.00 0.00 ' 0.00 9.21 2.n03 1.8145 
13.253 141.75 o.n 0 .00 9.42 0.00 0.00 0.00 9.34 2.9146 2.0060 
13.503 141.75 O.n- 0.00 9.42 0.00 0.00 0.00 9.39 3. 1092 2.1995 
13. 753 141.75 o.n 0.00 9.37 0.00 0.00 0.00 9.39 3.3033 ~ 2. 3936 
'4.003 "1.75 o.n 0 . 00 9.31 0.00 0.00 0.00 9 .36 3.4964 2 . 58TJ 
14.253 141.75 o.n 0.00 9.24 0 .00 0.00 0.00 9 .30 3.6880 2.7800 
14.503 141 .7' o.n 0.00 9.19 0.00 0.00 0.00 9.24 3.8784 2.9715 
14.753 '10 1.74 o.n 0.00 9.14 0.00 0.00 . 0.00 9.19 10.0677 3 .1616 
15.001 '101 .74 0.77 0.00 9 .1 0 0.00 0 .00 0.00 9. 14 4.2561 3.351 1 
15.253 141 .74 o.n 0.00 9 . 05 0. 00 0.00 . 0.00 9.09 4.4436 1.5195 
15. 503 141 .74 o.n 0.00 8.99 0.00 0.00 0.00 9.04 10.6300 1.n69 
15.753 141.74 o.n 0.00 8 . 90 0.00 0.00 0.00 8.97 4.8149 1 .9130 
16.003 141.73 o.n 0.00 8.79 0.00 0 . 00 . 0.00 8.88 4.9976 4.0975 
16 . 253 141. 73 0.77 0.00 8.65 0.00 0.00 0.00 8.77 5. 1m 4.2798 
16~503 141 .TJ 0.77 0.00 8.50 0.00 0.00· 0.00 8.63 5.1S48 4.4595 
16.753 141 .n 0 . 77 0.00 8 . 33 0.00 0. 00 0.00 8.48 5.5287 4.636l 
17.003 141.n 0.77 0.00 8. 14 0.00 0.00 0.00 8 .31 5.6987 4.8097 
17.253 14t.n o.n 0.00 7.95 0.00 0.00. 0.00 8 . 13 5.8649 4 .9794 
17.503 141.71 0.77 0.00 7.n 0 .00 0.00 0.00 7.94 6.0273 5.1454 
17.753 141. 71 0.77 0.00 7.61 0.00 0.00 0.00 7.n 6.1862 5 .3078 
18.003 141. 70 0 . 77 0.00 7.106 0 .00 0.00 0.00 7.61 6 .3419 5.4667 
18.253 141.70 0.77 0.00 7.33 0.00 0.00 0.00 7 .47 6.4948 5.6225 
111.503 141 .69 0.77 0.00 7.21 0.00 0.'00 0.00 7.34 6.6450 5.7755 
111 . 753 141.69 0.77 0.00 7.10 0.00 0.00 0.00 7.21 6.79211 5.9258 
19.003 141.69 0.77 0.00 6.99 0 .00 0 .00 0.00 .1.10 6 .9383 6 .0737 
19.253 14 1.69 0.77 0.00 6. 88 0.00 0.00 0.00 6.99 7.0816 6.2192 
19.503 141.68 0.77 0.00 6.75 0.00 0.00 0.00 6.87 7.2224 6.3625 
19 . 753 141.68 0.77 0.00 6 .59 0.00 0.00 0.00 6. 74 7.3602 ' 6.5031 
20.003 141.67 0.77 0.00 6.41 0.00 0 .00 0 .00 &.58 7.4946 6.6407 
2O.m 141.67 0.77 0.00 6.23 0.00 0 .00 I 0.00 6.41 7.6252 6.7749 
ZO .503 141.66 0.77 0 .00 6. 05 0.00 O.OI? I ·0 .00 6.ll 7.7520 6.9056 
ZO.753 141.66 0.77 0. 00 5.89 0. 00 0 .00 0.00 6.07 7.8754 7.0326 
21.003 141.66 0.77 0.00 5.74 0.00 0 .00 I 0.00 5.91 7.9956 7.1563 
21.253 141.65 0.76 0.00 5.59 0.00 0.00 : 0.00 5.76 8.1128 7.Z168 
2t .503 141.65 0.76 0.00 5.44 0.00 0 .00 I 0.00 5.60 11.2267 1.3941 
21.753 141.64 0.76 0 .00 5.25 0.00 0 .00 0 .00 5.44 8.3371 . 7. 5082 
22.003 141.64 0.76 0.00 5.04 0.00 0 .00 0.00 5.26 8.4435 7.6187 
22.253 141 .63 0.76 0.00 4.81 0.00 0.00 0 .00 5.05 8.5454 7 .m2 
22.503 141 .62 0. 76 0.00 4.58 . 0.00 0.00 0.00 4.83 8 .6424 7.8273 
22. 753 '141.62 0.76 0 .00 10.33 0.00 10 .09 0.00 4.60 8.7344 7.9248 
21.003 141.61 0.1'6 0.00 4.06 0.00 0.00 0 .00 4.36 8.8211 8.0173 
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Advanced Intercomected Channel, Pond RoutlrtSl 
Copyrlgl1t 1995, Streamline Technol ogies, Inc . 

POST -DEVELOPMENT • FOOT 
OSPREY ENERCY CENTER 
POLK COUNTY, fLORIDA 

l00-YR, 2~-IIR 

III 

i . . . ....... Node Time Ser ies by Node - SIH- l ••••••••••• ~ •• ~ ••••• • ••••••••••••••• ••••••••• •••••••••••••• •••• 

Ti~ 
(hrs) 

Stage 
( f t) 

Surface 
Ar.(ec) 

1<.--- .. -.--. -... -Inflow· .; •• •• j .-.-. '-->1 Link Curulatfve CtmJlatlve 
Base Q Cln$lte Othlte ,Bndr,y jo Link 0 rutflow Vol,-- In Volune rut 
(ets) (ch) (ets) ' t ( c ts) (ch) (cfll) (ac.ft) (ac.ft) , , .• _ ••• __ . __ . _ . _-_ .•. • • _ • •• -- . • • _-_ . •• • _- - _ • • _--- ._ . • . --- •• • • j •. • _- --_ • . • . _--- ••• _._-- •• ••• • _- •• •. _-. _ ••••• • 

Zl.2S3 141.60 0.76 0.00 3 . 80 0.00 O.po 0.00 4.10 8 . 90Zl 8.1047 
Zl.503 141.59 0.76 0.00 3.57 0.00 0.00 0.00 3.86 8.9785 8. 1869 
23.753 141 .58 0.76 0.00 3 . 36 0.00 0 .00, 0. 00 3 .63 9 . 0500 8.2643 
24.001 141.58 · 0.76 0.00 3 . 17 0 .00 o.po 0. 00 3.43 9 . 1170 8.3366 

... Crcq>: POST 
0.000 139.75 
0 .253 139.78 
0.503 139.80 
0.753 139.83 
1.003 139.85 
".253 139.88 
1. 503 139.91 
1. 753 139.93 
2.003 139.96 
~.253 139.98 
2.503 140.01 
2.753 140.04 
3.003 140.06 
3 . 253 140.09 
3.503 140. " 
3 . 753 140.14 
4.003 140.17 
4.253 140. 19 

. 4.503 140.22 
4. 753 140.25 
5.003 140.27 
5.253 140.30 
5. 503 140 .32 
5.753 140.35 
6 .003 140 .38 
6.253 140.40 
6.503 140.43 
6.753 140. 45 
7.003 140.48 
7. 253 140.51 
7. 503 140.53 
7.753 140.56 
8.003 140.58 
8.253 140.6 1 
8.503 140.64 
8. 753 140.66 
9 . 003 140.69 
9.253 ' 140 . 71 
9.503 140.74 
9 .753 140 . n 

10. 003 140.79 

Node: N· l0tA 
.0 .00 
·0.00 
0.00 
0.00 
0. 00 
0.00 
0.00 
0.00 
0.00 
0.00 
0. 00 
0.00 
0.00 
0.00 
0.00 
0.00 
0. 00 
0.00 
0.00 
0. 00 
0.00 
0.00 
0.00 
0.00 
0 .00 
0. 00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 .00 
0.00 
0.00 
0. 00 
0.00 
0. 00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0. 00 
0.00 
0. 00 
0 .00 
0.00 
0. 00 
0. 00 

0. 00 
0. 00 
0. 00 
0.00 
0. 00 
0.00 
0.00 
0. 00 
0. 00 
0.00 
0.00 
0.00 
0.00 
0. 00 
0. 00 
0.00 
0. 00 
0. 00 
0 .00 
0.00 
0.00 
0 .00 
0.00 
0. 00 
0.00 
0.00 
0.00 
0.00 
0.00 
0. 00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0. 00 
0.00 
0.00 
0. 00 
0. 00 
0. 00 
0.00 
0.00 
0.00 , 
0.00 
0.00 
0.00 
0.00 
0. 00 
0.00 
0.00 . 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 . 00 . 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 ' 
0.00 : 
0.00 
0 .00 ' , 
0 .00 , 
0 .00 ' ! 
0.00 
0.00 
0.00 

, 
o.po 
0.,00 
0.,00 
0.00 
0:00 
0 .'00 
O.'()O 

I 0 .100 
oJoo 
oJoo 
oJoo 
0 100 
o!oo 
O!OO 
0 !00 
o!oo 
O!OO 
o!oo 
0100 
0100 
0 ~09 
0\ 00 
0 1. 00 
otoo 
01. 00 
O~OO 
o~ oo 
0'.00 
0'. 00 
0'.00 
O' 00 
0':00 

' 0' 00 
~:oo 
0;.00 
0:. 00 
0:.00 
0.00 
<i.oo 
0.00 
q.oo 

0.00 
0.00 
0.00 
0.00 
0. 00 
0. 00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0. 00 
0.00 
0.00 
0.00 
0. 00 
0.00 
0.00 
0. 00 
0.00 
0:00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.74 
2.18 
3.26 
3.97 

0.00 
0.00 
0.00 
0 .00 
0.00 
0 .00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0. 00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0. 00 
0.00 
0. 00 
0. 00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.0000 
0.0000 
O.OODO 
0 .0000 
0.0000 -
0 .0000 
0 .0000 
0.0000 
0 . 0000 
0.0000 
0.0000 
0. 0000 
O.OODO 
0._ 
0._ 
0 . 0000 
0._ 
0.0000 
0 . 0000 
0.0000 
0.0000 
0 . 0000 
0.0000 
0 . 0000 
0.0000 0._ 
0 . 0000 
0.0000 . . 
0.0000 
0.0000 
0.0000 
0.0000 
0. 0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0076 
0 .0378 
0.0939 
0.1686 

0.0000 
0.0000 
0.0000 
0._ 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0 .0000 
0. 0000 
0.0000 
0.0000 
0.0000 
0 .0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
.0.0000 
0.0000 
0.0000 
0.0000 
0 .0000 
0.0000 
0.0000 
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Advanced Interconnected Chennel, Pone! Routing ( ICPR Ver 2. 11 ) 
Copyr,ight 1995, Streatllt ,i ne Technolog ies, Inc . I 
POST -O EVE LOPMENT • fOOT ' OO-fR, Z4-HR 
OSPREY ENERGY CENTER 
'POLK cwtITT, FLClRlOA 

, 

I 
(4, 

• •••• _ •••• Node Ti.e Seri es by Node - SIM- ' •• *** •••• ** ••• **.L ••• **** ••• **** •••••• ****.** ••• *** •••••••• _. __ . I 1<- ---" ••• -- " •• -' -Inflow- ·- - -- - -- _.- _.- -> I LI nk. Cl.Illllat Ive Curuletlve 
Time St,ge Surface BaSe 0 Onsite Ofhfte Bndry :o Link Q CkJtflow volune In Volune OUt 

-.. ~~~~~.---~~~~---~~:~~~~ --- -~~~~~--- - ~~~~~ ---. ~~~~~-- .:~~~{~-- -.~~~~~- .. -~~~~~- -.-- -~~::~~~--.- --~~::!~~-
10.253 140.82 0.00 0.00 0 .00 0.00 O.QO 4 .47 0.00 0 . 2558 0.0000 
10.503 140.84 0.00 0.00 0 .00 0.00 O.qo 4.87 0.00 O.lSZ3 0.0000 
10 .753 140.87 0.00 0.00 0.00 0.00 ' 0.00 5.24 0.00 0.4567 0.0000 
11 .003 140.90 0.00 0.00 0.00 0.00 O.QO 5.64 0.00 0.5692 0.0000 
11 .253 140.92 0.00 0 .00 0. 00 0.00 0.90 6 .07 0.00 0 .6901 0 .0000 
11.503 140.95 0.00 0.00 0.00 0 .00 0.00 6 .54 0.00 0.8204 0.0000 
11 .753 140.97 0.00 0.00 0 .00 0.00 O. QO 7.03 0.00 0.9605 0.0000 
12.003 141.00 0.00 0.00 0 .00 0 .00 0.00 7.57 0.00 1.1114 0.0000 
12.253 140.98 0. 00 0 .00 0. 00 0.00 0.90 8. 10 0 .00 1.2733 0.0000 
12.503 140.96 . 0.00 0.00 0.00 0 .00 0.90 8.58 0.00 1.4456 0.0000 
12.753 140.94 0.00 0 .00 0.00 0.00 0.00 8.96 0.00 1.6268 _ 0.0000 
B.D03 140.92 0.00 0.00 0.00 0.00 0.90 9 . 21 0.00 1.8145 0.0000 
13 . 253 140.90 0.00 0.00 0.00 0.00 0.90 9.34 0 .00 2.0060 0.0000 
13 .503 140.87 0.00 0.00 0 .00 '0.00 0.90 9.39 0.00 2. 1995 0 .0000 
13.753 140.85 " 0.00 0.00 0.00 0.00 O. pO 9.39 0.00 2 .3936 0.0000 
14.003 140.83 0.00 0.00 0.00 0 . 00 O. po 9.36 0. 00 2.5873 0.0000 
14 .253 140. 81 0.00 0.00 0 .00 0.00 0.90 9.30 0.00 2.7800 0 .0000 
14 .503 .140.79 0.00 0 .00 0.00 0.00 0.90 9 .24 0.00 2 .9715 0.0000 
14 .753 140.71 0.00 0.00 0.00 0 . 00 0.00 9.19 0. 00 3 .1 618 0 .0000 
15.003 140.75 " 0.00 0.00 0.00 0 . 00 O .~O 9.14 0.00 3.3511 0.0000 
15.253 140.73 0.00 0.00 0.00 0.00 0.,00 9.09 0.00 3.5395 0.0000 
15.503 140.71 0.00 0.00 0.00 0.00 0.,00 9.G4 0.00 3 .n69 0.0000 
15 .753 140.69 0 . 00 0.00 0.00 0.00 0.00 8.97 0. 00 3.9130 0 .0000 
16.003 140.67 0.00 0.00 0.00 0 .00 0 .'00 8.88 0.00 4.0975 0.0000 
16.253 140.65 0.00 0 .00 0.00 0.00 0 ,100 8.71 0. 00 4.27'98 0.0000 
16 .503 140 .62 0.00 0.00 0.00 0.00 O~OO 8.63 0.00 4.4595 0 .0000 
16 .753 140. 60 0.00 0.00 0.00 0.00 0.00 8.48 0.00 4.6362 0.0000 
17.003 140.58 0.00 0.00 0. 00 0 .00 0 100 8 .31 0. 00 4.8097 0.0000 
17.253 140.56 0.00 0 .00 0.00 0.00 0100 8.13 0.00 4.97'94 0.0000 
17. 503 140.54 0.00 0;00 0.00 0 . 00 0100 7.94 0.00 5.1454 0.0000 
17.753 140.52 0.00 0.00 0. 00 0 .00 I 0 !00 7.71 0.00 5.3078 0.0000 
18.003 140. 50 0.00 0.00 0.00 0 .00 0100 7.61 0.00 5.4667 0.0000 
18.253 140 .48 0.00 0.00 0.00 0.00 0100 7.47 0.00 5 .6225- 0 .0000 
18. 503 140 .46 0.00 0.00 0. 00 0.00 " O! OO 7.34 0. 00 5.7755 0.0000 
18.753 140.44 0.00 0.00 0.00 0.00 O!OO 7.21 0.00 5 .92S8 ~ 0.0000 
19. 003 140 .42 0.00 0.00 0.00 0.00 0100 7.10 0 .00 6.0737 0 .0000 
19.253 140 .40 0.00 0 . 00 0. 00 0.00 o loo 6.99 0. 00 6.2192 0.0000 
19.503 140.37 0.00 0.00 0.00 0.00 "OlOO 6.87 0.00 6.3625 0.0000 
19.753 140.35 0:00 0.00 0.00 0.00 o loo 6.74 0.00 6.5031 0.0000 
20.003 140.33 0.00 0.00 0.00 0.00 ot oo 6.53 0.00 6 . 6407 0.0000 
20.253 140.31 0.00 0 . 00 0 .00 0 .00 , oLoo 6.41 0.00 6 . 7749 0.0000 
20.503 140.29 0.00 0. 00 0.00 0. 00 '; 0

'
.00 6.23 0.00 6.9056 0 .0000 

20.753 140.27 0 .00 0.00 0.00 0.00 01.00 6.07 0 .00 7.0326 0.0000 
21.003 140.25 0.00 0 .00 0.00 0 .00 01.00 5.91 0 .00 7.1563 0 .0000 
21 .253 140 .23 0.00 0.00 0.00 0.00 " 01.00 5 .76 0.00 7.2768 0 .0000 
21. 503 140 .21 0.00 0 .00 0.00 0.00 ' 0'. 00 5.60 0.00 7.3941 0.0000 
21. 753 140.19 0 .00 0 .00 0.00 0.00 ~.OO 5.44 0.00 7.5082 " 0 .0000 

I 



• 

• 

• 

Advanced Intercorneeted Chame l l Pond Routing (ICPR 
Copyright 1995, Streamline Technologies, Inc. 

i 
Vet' Z. ") [5, 

POST·DEVELOPMENT • fOOT 
OSPREY ENERGY CENTER 
POlK CruNTY. fLORIDA 

100-YR, Zt.-HR 

TI~ 
(hrs) 

Stage 
(fO 

Surface 
Ar.(le ) 

! 
by Node • SIM-' ... *.* •••••••.• ~ ••• ~ ••••••• * •• * •• * ......... * ••••••• u •••• fr._ ...... . 

1 <--··-····-· · ···- ,nflow·· - · · ··· ~ ·----- ->l link. ClmJlatlve C~lative 
Si se Q Qn$fte ofhite Bndry ~ Link. Q OUtflow Yotune In VolUle OUt 

(ds) (de) ' (ds) (d, ) (ch) (ch) (ac . ft) (Ic.ft) 
.----------------- -------------.. -. -----.... -- ----- ---- .... --,.- .. --------------------.---------------------

22.003 140.17 0.00 0.00 0 .00 0.00 O.~ 5.26 0 .00 7.6187 0.0000 
22.253 140.15 0.00 0.00 0.00 0 .00 O.op 5.05 0.00 7.7252 0 .0000 
22.503 140.12 0.00 0.00 0.00 0.00 0,00 4.83 0.00 7.8273 0.0000 
22 .753 1/00.10 0.00 0.00 0.00 0.00 , 0" .'000:0 /0 . 60 0.00 7.92/08 0.0000 
23.003 1/00 .08 0.00 0.00 0.00 0 .00 /0.36 0.00 8.0173 0.0000 
23.253 1~0.06 0 .00 0.00 . 0.00 0.00 O.~O /0.10 0.00 8.10l07 0.0000 
23.503 1/00 . 010 0.00 0 .00 0.00 0.00 , O.~O 3.86 0.00 8 . 1869 0.0000 
23.753 1100.02 0.00 0.00 0 .00 0 .00 ' 0.00 3.63 0 .00 8.26103 0.0000 
2/0.001 '/00.00 · 0.00 0.00 0.00 0.00 O' j 3./03 0.00 8 .3366 0.0000 

! 
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IMAGE QUALITY 

AS YOU REVIEW THE NEXT FEW PAGES, 

PLEASE NOTE THAll THE ORIGINAL 

DOCUMENT WAS OFI POOR QUALITY. 

I 
I L------ ------L----- -----.J 
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3/17/00 9939570 

' I I , , 
INTRODUqION 

Calpine Construction Finance Company, L.P) (Chlpine) plans to license, construct, own, 

and o~erate, a 527.megawatt (average ambient) '20mbined-cycle electrical power plant in 
, 

Aubumdale~ Florida. The Osprey Energy CentEir will be located on 19.46 acres of land 
, I 

(see Attachment A per Section IV-C of the ~A), approximately one mile west of the 

intersection of .Ravendale Boulevard and S~te I Road 92. The Osprey Energy Cent~r 
(Site) is l~ted in Section 15, Township 28 ~oulh, and Range 25 East (Figure 1.0.1.8-1). 

ThS'h bli I I , !hi' b e lte as no structures, pu c sewer sys~ern, 'If aCtive water use at 5 time, ut was 

fonnerly used as an orange grove. 

The nearby -land use is commercial (indudirig a c~metery to the west, and a power plant 
. , I 

to the east), and residential mixed with small businesses to the north and south. A list of 
" I 

'adjacent landowners is supplied as Attachryen~ D, per Section IV-S of the Individual' 

Water Use Permit Application (IWUPA, !WUP-3 Form -46.20-003 (12198). Aerial 

photographs a~e also supplied with this appiica*on which show surrounding land use, 

Site boundaries, proposed well sites, and a~jaqent roads (Attachments Band C, per 

Section IV-B of IWUPA). ~e Oty of A~~urr}dale, Florida (Oty) has committed to 

provide the Osprey Energy Center potable Iwater, trash disposal, and sanitary sewer 

service. 
, ! 
, ' 

The Osprey Energy Center will connect t91 th~ electrical grid at the existing Tampa 

Electric Company Recker Substation located a1djacent to, and east of the southeast 
" I 

boundary of the Site. The proposed Project :wi.l\ connect to a new pipeline lateral from 

the GuUstream natural gas transmission pipeline; 
, I ' , I 

" I The Project will consist of the power block: and operations control center, and directly 
, I 

associated facilities including a switchyard) {vater treatment building, storage facilities, 

general services/warehouse building. and a g~s Jetering station. 
, I 

I , 
: I 

:1 
Golder, ASsociates 
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Cooling tower make~up water is required to i'~pla:ce water evaporation and drift during 

.the cooling process, or water that is discharged'·ci.uring normal operations. To prevent , 
accumulation of solids in the cooling water,. cooling water discharge, or blowdown, is: , 
.necessary. ,The Project's make-up· water requirerrent is es~mated to be approximately 

3.55 million gallons per day (mgd) on an anri1fal ~verage daily basis, and" approximately 

4.79 rngd maximum-day demand. A portion: of lthese demands will be met by using , 
reclaimed water from the City of Auburndale (approximately 800,000 gallons per day 

initially). Detailed water balance diagrams are' pr9vided as Attachments F-3A and F-3B. 

This supply of reclaimed water will be from the Q.ty of Auburndale's Allred Wastewater 
, 

Treabnent Plant (WWTP), and the entire output ~pacity from this plant will be supplied 

to the Project. . The availability of reclaimed wat~r will grow over time to the WWTP's 

"maximum capability of 1.4 mgd, and it is antf~pat,~d that the Osprey Energy Center will 

"utilize all of this water. I 

, 
Since_ non-power oriented water requirements \ will be provided by the Gty, the 

" requested water supply allocation is for po~rr apd steam generation. nus requested 

"water supply" is expected to come from three 'dee1p wells (approximately 700 feet below 

land surface) drilled into the Upper Floridan ~quifer. Only two wells estimated to 

produce approximately 1,700 gallons per nli'1ulel (gpm) each will be required "to meet 

daily groundwater demand at anyone time. 11he "third proposed well will be deSignated 
. I 

as a standby well and will be utilized in the eyent that either of the primary wells 

requires maintenance. However, this third : w~ll will be operated intermittently to 

maintain well integrity and insure that it is fully" ~perational at all times. Th~ amount of 

groundwater needed will "progreSSively d~a~ over time as more reclaimed water 

J;;>ecomes available from the Allred WWIP. " A h~drogeolOgical assessment of the Site , . 

conditions is provided as Attachment E-1. I 

, , 

Severa"l factors affect the Osprey Energy c~nteJ water use, including load, hours of 
I 

operation, and water quality" Water conserv~tion 1methods will be implemented in order 

to minimize water losses, maximize efficienCy ,~f the system, and take advantage of 

feasible uses of available reclaimed water. The: requested annual average allocation is for 

: I . i 
I 

, I I 
Golder Arll i8re5 

, , 



3/17/00 9939570 
;! I 

I 78-percent of the total Project" water needs. ·$o4ever, the oiy will supply the. Osprey 

Energy Center with approximately 22-per~ntl of its average daily demand from 

reclaimed water. Although other sources have been considered, there are no technically 
! . 

or financially feasible alternatives except loc~l ,groundwater, and the reclaimed water 

that will be provided by the City. This rec1alrnJd water source will be recycled along 
I 

with the groundwater supply from three (3) to five (5) times as a means of conserving . , 
water, depending on the reclaimed water qu~ty.! This and other conservation methods 

will be incorporated into the Osprey Energy dent~r design as a means of reducing water · , , . , 
deman~ and providing source longevity. A Water Conservation Plan and an Alternative 

Water Supply Assessment are provided as Attach~ents F-4 and G, respectively. 

Groundwater modeling results show that ther~ is not expected to be any adverse 

impacts to. any nearby legal user. No nearby we~ds or major water bodies exist 'within 

· a proximity that they may be hanned by th~ gtpundwater withdrawals. A computer 

model assessment of the impacts from the pC9~ groundwa~er withdrawals and the 

• resulta~t cones of depression are provided as A.1chment £ -2. . 

• 

i 
A surface water management plan will be· imp;lemented at Ute new Osprey Energy 

Center that will control stonnwater on Site.· Th~ surface water management plan will 

incorporate stonnwater ponds as a means of recl\arging runoff into the .surficial aquifer 

system. A surface water management plan is pro~ded as Attachment F-l. . 

I 
In summary, the ~sprey Energy Center Will; r se both groundwater and available 

reclaimed water to meet its needs. The IOsprey Energy Center will implement , 
· conservation measures as appropriate, and

l 
coptinue to seek additional alternative 

i 
supplies. No adverse impacts are expected frdm·this proposed water use. 

I 

: i 
I I 
, I 
, , 

,I I : i . 
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""'I,me Construction , .. once Company, LP. 
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. INDIVIDUAL WATER USE PERMIT APPLICATION 

SOUTHWEST FLORIDA WA TER MAJi0 CEMENT DISTRICT 
2379 BROAD STREET · BROOKSVILLE. FL 34600-&l99· (352) 796-7211 or f LORIDA WATS 1 (BOO) 423-1476 

• 
' (~EE LAST PAGE OF THIS FORM FOR YOUR lbCAllpERMtTTING OFFICE) ------.. -------. ------~: --~------------

• 

• 

USE FOR QUAN~ITI ES OF 
500,000 GALLONS PERD;4Y OR GREATER 

THIS FORM MUST BE COMPLETED FOR ALL APPLICANTS BEO'uESTlNG ANNUAL AVERAGE QUANTITIES OF 
500,000 GPO OR GREATE~. OTHER APPLICANTS MUST.CQMP~ETE THE APPLICATION FORM CORRESPONDING 
TO THE PROPOSED QUANTITY. THIS INFORMATION IS REQI:JESTEO IN ACCORDANCE W ITH RULES 400-2.1 01 
A ND 400-2.301, FLORIDA ADMINISTRATIVE CODE. 

*AN ASTERISK INDENTI F1ES ITEMS TO BE I , , MAP; YOU MAY USE THE MAP REQUESTED IN , 
PLEASE SUBMIT THREE COPIES OF THIS APPLICATION 

(IF REQUIRED), 
WITH THREE COPIES OF THE 

, CALCULATIONS, ETC. 

1. Type of Application (Check One): New ~:j:~:~~::~~:-;;~~~~~~;;;;;;:;;;;;::-_ 2. Water Use Permit Number (If application is for renewal or 
NOTE: MApplicantM is the name under which the permit will be i Robert Jones; Baker Groves, Inc., 
Acme Industries, City of Sundale.) All correspondence will be;add,ressed to the applicant unless an altemate contact is 

,ZIP San Jose, Ii 

Applicant is: 0 Owner 0 Lessee 0 Other pWJl:f!{Iy undeU)uidlas.a.DIltian..a!!gr!,ee'Om",e","!:' ====== 

NA~E Mr. Dale Jenkins. P.G. CqMPANY: Golder Associates Inc. 

A[)DRESS 

CITY. STATE, ZIP 

NAME 

ADDRESS 

CITY. STATE. ZIP 

5405 West Cypress Street. Suite 215 : 

Tampa. Fl 33907 i 

Oon Hemphill , 
208 East Terrace Drive· P.O. Box 8\5 

Plant City. Fl ,33564: 

TELEPHONE ( 813 287·1717 

. 

TelEPHONE ( 813 ) 752-3568 

II. PROPERTY CONTROL .. 

1. Provide a legal description of the prope~ served by this appliqation. f£J Attached 

2. This property is: 0 Owned by the applicant 0 Leased by' th~! apPlicant if Applicant has other legal control , 
3. l eased property: Provide a copy of either (check type of dOcurhent that is attached): 

o Copy of lease 0 letter signed by the property owner describin~ the lease arrangement and the duration of the lease 

NOTE: Permits will not be issued for a duration longer than the le!se. unless the lease is renewable. If renewable. the 
applicant may bE! required by Permit Condition to provide a copy 6f the renewed lease at the appropriate time. The 
property own~r and the lessee must sign this application in S~jOr VII. 

• I .. 
4 . Other Legal Control: If the applicant has legal control over,the property other than a lease agreement, please 

provide a description on an aUached sheet. 0 Attached' 0 tiJ/A . , 
WUP-3 Form 46.2Q.OO3 (12198) PAGE 1 OF6 

II 



II I i I 
III. CLASSIFICATION 

SECTION A - Quantity 

Annual average quantity applied for. in gallons per day (~~~;'! ~~:~:l:q~u::a:~nl~ilty should reflect the amount needed six years and 
ten years hence, or for the remainder of permit duration, i is for a modification: 

6 years:_~2".7"54".,,4,,,,2~. (gpd) 10 yeal" _ _ 2-~'~-+(gpd) Other:_ ---,N",A,-_(gpd) 

2. Indicate the requested peak monthly pumpage quantity. See .'e.~~on 3 of the Basis of Reviewfor an explanation of this 
quantity. 

6 years:'-,-_':o.9",aa" ",.6,,79,-_(gpd) 10 Yl,a",, __ ~~~+_(gpd) Other: _ _ -"N",A,-__ (gp~) 

SECTION B - Water Use 

3. - Indicate all that apply. InformatiOn Supplements must be filled 
explanations of the use classifications. 

for all uses. See Section 3 of the Basis of Reviewfor 

o Agriculture o Public Supply 0 R,~;::':;;l::,l:;;~::'" ria Industrial or Commercial 0 Mining or 

4. Indicate the date on which the use of water was initiated o~ is' ~".posed for initiation (monthJdayfyear): 01101/2003 

5. Indicate the quantity and source of any reuse water used by applicant: 
Annual Average Quantity 800.064 gpd; . Peak Monlh cj"antlty _~800IlQ!.064""' _ _ gpd; Source: Allred WWTP 

Number of acres Owned; _--,1~9~.4~6 __ ; l eased: __ ~c_-+; Serviced _ _ __ _ 

2. Describe the location of the property oontained in this a~,'llioall;on ~ySe't1''"' Township, Range, 1/4 Section: 
Section 15 , Township 28S 1/4 Seclion NW 

SECTION B - Location Maps 

3. Provide a recent aerial map showing: (a) a north arrow; designation - all maps should have a minimum scale of 

1- '" 2',000'; (c) landmarks suCh as roadS~~~[~~f~[~~~t!l~~~t~bof~undaries - include.-approximate lengths of boundaries. in feet; (e) withdrawal point the distance from the withdrawal points to 
the nearest property boundaries in feel. non-contiguous parcels, provide separate 
large-scale maps in addition to a large-scale map which the area serviced or irrigated, ' (If the area 
serviced or irrigated is a distance from the withdrawal location's, map(s) . 

• May require sep;a.rate or additional maps. 

4. Use a Map (not necessarily an aerial) or a sketch of the a::::~:;!; I:P:ro;:pe:;,rty~ and surrounding area to indicate: 
a. Approximate location of other wells not owned by the , domestic wells, irrigation wells, public water 

supply wells, elc. within the distance set forth in Item 5, ,below. Supplementallocalions at a greater distance may 
be required. 

b. Location ot monitoring wells, including reference numbers. 

c. Wetlands greater than 0.5 acre in size, cove~.ng~:::~~~~~~$:the distance set forth in Item 5, belqw. 
Substantial off-site drawdown impacts may require coverage. Mining applicants requirements differ," and 
are provided on the Mining and Dewatering Fonn No. WUP-6. 

SECTION C - Adjacent Properly Owners 

Submit a listing of the names and mailing addresses of propez;ty near the property contained in this application. based 
on the quantity to be withdrawn and the table provided below.; choose a distance from either your property boundary 
or your withdrawal point. The District may require additional o1o'"~llIallY aff"'e,' p'Werty owners to be submitted. 

WUP-3 Fonn 46.20-003 (1 2/89) PAGE 2 OF6 



I I 
Section C, Item 5 continued (rom Page 2 r TABLE 1-: FOR WELL OR MINE PIT .L501 

Average GPO on OR Maximum GPO During I Provide Information on the Following: 
an Annual Basis Any Single Day 

500,oao gpd but More than 5,000,000 i All property owners within 1,320' of the well. or within 200' 
less than 1,000,000 but not more than of your property boundary 
gpd 10,000,000 gpd 

1,000,000 gpd or . More than 10,000,000 I All property owners within 2,640' of the well, Of within 400' 
greater of your property boundary 

TABLE 2 - FOR SURFACE WATER WITHDRAWALS: 

If your withdrawal is from a lake with a surface area of 80 less, list below all riparian owners on the lake or 
impoundment. 

If your withdrawal is from a lake larger than 80 acres, list be1qw II riparian owners in ei ther direc~ion 660' from point where 
applicant's property intersects the shoreline. 

, -
If your withdrawal is from a stream and if the maximum daily '''\,I' is less than 5,000,000 gpc:l, list below all 
riparian owners 660' upstream and 1,320' downstream from I ov, boundaries at the shoreline. 

, 
If your withdrawal is from a stream and if the maximum daily ' pumpage is greater than or equal to 5,000,000 gpd, 
list below all riparian owners 1,320' upstream and 2.640' from your property boundaries at the shoreline. 

Name Mailing Address 
NA 

, 

.. 
,. 

SECTION 0 - Withdrawal Points 

6. Groundwater Withdrawals. ·lnclude aU wells on than 2 inches in diameter, whether active or 
inactive. and whether existing or proposed, i I following page: .. 

TABLE SWFWMD 1.0. No. - the withdrawal number by the District, it existing. 
LEGEND: Owner 1.0. No. - the owner's 1.0. number'

e 
th~1 i . 

Cons.truction Date - the approximate date ' !the II point became operable. 
Average Withdrawal Rate - the lotal . . ; in one year divided bY '365, in gpd. 
Peak Monthly W;thdra~al Rate- , ; i in a single month, in gpd. 
Maximum Dally Withdrawal Rate - the , to be withdrawn in any single day. 
Standby - refers 10 status of wells that would not unless another well becomes inoperable. 
Cap - the well is capped. 
Meter- refers to whether a flow meier is I several withdrawals are connected to the same meter. 
(ganged). indicate by placing a ' ' ,etc.) instead of a check mark, linking those intercon-, 
nected wilhdrawals by like If an i ; measuring device (e.g. an elapsed time meter. 
etc.) is used, place an I (indirect) in 
Monitor - refers to water. level 0;' ";';~t~r- U I ; e ~pe of monitor by placing an L (Level). 
Q (Quality), or both in the space i i iIJ letters indicates active status. 
Mainline Diameter- refers to , >f the main discharge pipe. , 
Proposed - check if the withdrawal point i rather than existing . 

Section D, continued on Page 4 

WUP-3 FOffil46.20-003 (12/89) , 
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Section D, continued from Page 3 

1.0. No. 
s't\'F'fJMo ~ .. --. ~ .~~ ~. ~"" ~~.~ .. ~;. 

• 1 .16h 1SO 700 08/Ij! 1. 

, 16 ;0. 1SO 700 081( 1.700 

3' 16 ;0. 1SO 700 08f( 1,700 

. , 

, 
, 
, " 

7. Indicate the future use of any capped source: _____ -~-------------------

6·. Indicate the parameters sampled fO( any monitor wells l i st~ at :lve: . _ ________ _ • ________ _ 

~--------------------T' --------------·-----· I 
9. Surface Water Withdrawals • See the Groundwater withdrawal section above fOf explanation of most terms. Source 

name is the name of a lake, stream or other waterbody, . 1 ~ 

; 
I 

10. Other Sources. Describe any other sources of water, such a' from utilities, treated waste water effluent, etc. 
List annual average and peak month quanUlies for each .1 I source: ___ ____________ _ 

Utilize all reclaimed water from Allred WWTP, which has current 'ca.Jcity of 800,064 gpd that will ultimatoly grow to 1,400,000 gpd , 

V, IMPACTS 

Are you aware of any adverse impacts that your withdrawals ~ave Of may have on other water users, off-site land 
uses, the water resources, Of environmental features? IflSO, provide a detailed explanation of the impact and your 
plans to deal with it. 

None Anticipated Id j Explanation Attached 0 

I 
VI. HYDROGEOLOGY 

I 
Provide any information available on regional and site-specific hydrogeology, including aquifer characteristics, for 
all aquifers existing in the area of your withdrawals. ProVide ~ocumentation and references In support of this 
information. If you do not have such information, hydrogeolOgic testing may be required either as additional 
information In support of your application, as a condition .of the pennit, or both. The District may use appropriate 
regional data in lieu of or in addition to submitted informationlto assess the impacts of your withdrawals. New 
hydrogeOlogic testing should follow the guidelines of Part C, Permil Infonnatlon Manual. 
*This third well will be designa t ed as al standby well ind he event that either o f the 
primary. wells r equires main t enance, This; t~ird wel l will be opera t ed intermittently 
in ' onder to maintain its integrity a nd Itnsure it is fully operational when neededc;1 

; I i 

WUP-3 Form 46.20.:003 (12/69) III PAGE40F6 



· VII. APPLICANT CEFtTIFICATION ... 

I hereby certify that the information contained herein is true an'dlaccurate and that I have legal authority to undertake the 

activities described herein and execute this application. t 
, 

i pllcant Sign at". 

I hereby certify that the applicant has sufficient legal control of, the p1roperty described in this application. 
I 

I 
I 

Propedy dwner (i f other than applicant) 

Date 

Date 

APPLICANT CHECK LIST: . .. . 

Attachments requested in support of this apPlicatioh: 
I AttiICfwd HlA 

I 
1. (Section 11-1) Copy of Legal Description 

, Ii::l 0 
2. (Section 11-2) Copy of Current Lease ; I 0 Ii::l 
3. (Section 11-3) Description of Other Legal)~ro~rty Control 0 ~ 
4.- (Section IV-3) Aerial Map I!:l 0 
5. (Section IV-4) Site Map I!:l O. 
6. (Section IV-S) Adjacent Property Owners I ~ 0 
7. (Section VI).Hydrologic Information Ii::l 0 
8. Appropriate Supplemental Form I!:l 0 

I , , 
WUP-3 Form 46.20-003 (12189) 
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Southwest Rorlda Water Management District 

Regulation Service R~gions 
I I I 

District permit applications for water use, envirOMlental : 
reSources, and well construction may be submitted to any 
District Service Ofrlce. Permitting evaluatioo and field 
services for projects within the designated regions will be 
conducted by the appropriate service of rICe. In Manatee . 
and Sarasota Counties, well constf\lCtioo permits are 
issued locally. 

* District Service 
Office Location 

• ... l.aoo~_ ... ,..._<>'IIy. 

, I 
Full Permitting Services Available: 

BROOKSVILLE SERVICE OFFICE 
2379 Broad Street 

Brooksville. Aorida 34609-6899 
PhOne(352)7~7211 

Toll Free 1-800-423-1476· 
Suncom 6284150 

This OffICe handles perm;IS fOf Hernando, Pasco, 
Citrus. lake, l eVj, Marlon. ao<I Sumter counties. 

TAMPA SERVICE OrnCE 
7601 U.S. Hwy. 301 N. 

Tampa. Florida 33637-6759 
Phone (813) GGS.7481 

Toll Free 1-800-836-079P 
Suncom 578-2070 

This offICe handles permits for 
Hillsborougl't and Pinellas CO\If'ltics. 

BARTOW SERVICE OFACE 
170 Century Blvd. 

Bartow,Aortda3~7700 

Phone (863) 534-1448 
Toll Free 1-8()().492·7862· 

Suncom 572-6200 
This office handles permits for Polk. 

Highlands. and Harclee counties. 

VENICE SERVICE OFACE 
115 Corporation WWf 

Venice. Aorida 34292·3524 
Phone (941) 486-1212 

Toll Free 1-800-320-3503· 
Suncom 526-6900 

This offlee hatldles permits fur 5ar8SOla. 
Matlatee. Ch8t1otte. end DeSOto counties, 

service Office Only: 
LECANTO SERVK;E OFACE 

3600 W. Sovereign Path -- Suite 226 
lecanto, Aorida 34461-8070 

Phone(352)527~131 
Suncom 667-3271 

Wen Construction Permits only: 

MANATEE COUNTY 
El'MRONMENTAL MANAGEMENT DEPARTMENT 

202 Sixth Avenue East P.O. Sol( 1000 
Bfadenton. Fl 34206-1000 

{941) 742·5980 

SARASOTA COUNTY 
HEAlTH DEPARTMENT 

1301 cattlemen Road P.O. SOl( 2658 
Sarasota. Fl34233-2658 

(941) 318{;133 

o 

"'" I:;.:J 
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A) 

B) 

C) 

D) 

E) 

I 

LIST OF ATTA<!:HliIENTS 

Lega1l?escription (per Section 0-1, IWUPA~ 

Aerial Map (pecSection IV-3, IWUPA) ' , 

Site Map (per Section IV-4, IWUPA) 

Lisfof Adjacent Property Owners (per Section IV-5, (wUPA) 

Hydrogeologic Information (per Sectiori VI) !WUP A) 
I 

E-l J-:Iydrogeologic Description of tJ-te Si:te Area 
, 

E-2 Osprey Energy ~enter Groundwate;r Model 

F) Water Use Permit Application Supplemehtal Form (WUPASF), WUP-S Form 

46.20-005 I ". 
F-l Surface Water Management .~ystfm (Supplemental Form Section II-C, 

WUPASF) , i 
F-2 Discharge Ponds (Supplemenfal ~orm Section n-o, WUPASF) 

F-3A Water Balance Diagram for Averate Daily Use (per Section ill-A, , 
WUPASF) 

F·3B Water Balance Diagram for Maxin}um Oaily Use (per Section ill-A, 

G) 

WUPASF) . i 
F-4 Water Conservation Plan (SUPPJerental Form Section V, WUPASF) 

Water Supply Alternatives Analysis ! 
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ATIACHMENT A - LEGAL DESCRIPTION 

I 

9939570 

The proposed site is located in the west ~ df tHe northwest y.. of the northwest Y4 of 
I 

Section 15, Township 28 South, Range 25 East, Rolk County, Florida less road right-of-

. way. 

"." . 

, 
- -

I' 
Golder AsSociates 

I I ' I ! 



200' o 200' - ----
feet 

coII)ine Construction Rnonce Compony, LP. 
Osprey Energy Center 

, , 

, , 
, 

, I 

, I 
fIOIA\£ Attachment 

B 
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Legend 
UW: Uonitor Well, 
W'N: Withdrawol Wells 

call,lno Construction Finonce Compony, LP. 
Osprey Energy Center 

Sit. Mop ond Surrounding Aroo 

III 

Attachment 
C 
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I 
A IT ACHMENT D - ADJACENT PROPERTY OWNERS 

Auburndale Power Partners. LP, et al Tampa Electric Company, et al 

12500 Fair Lakes Circle, Suite 200 P.O. Box 111 

Fairfax, VA 22033 Tampa, FL 33601 

Don E. Hemphill, e t a1 Haven Sales Inc. ,et al 

P.O. Box 875 P.O. Box 1491 

Plant City, FL 33564 Eagle Lake, FL 33839 

Computerized Auto Recycling Service Inc., e t al EweU Industries Inc. , et al 

324 Recker Highway ! P.O. Box 3858 
, 

Auburndale, FL 33823 : Lakeland, FL 33802 

. Unda Reeves, et al 

3321!2.Recker Highway 

Auburndale, FL 33823 

<;:ity of Auburndale Cemetery, et al 

P.O. Box 186 

Auburndale, FL 33823 

Delores A. Barton, e t at 

1815 ThornhiU Rd. 

Auburndale, FL 33823 

Florida Mining Materials Corp, e t a l 

Division .ControUer 

P.O. Box 31%5 

Tamoa. FL 33631 
Marie J. Spencer, e t a1 

c/o Beatrice Grizz]e 

4407 E. Saddle Creek Farm Rd. 

Lakeland, FL 33801 

I Donald F. Webb, et al 

11201 Highway 92 West 

! Auburndale, FL 33823 , 

! CutraJe Citrus Juices USA Inc., et at 
I 
: 602 McKean Street 

; Auburndale, FL 33823 

I Mildred Peterson, et al:_ . 

I P.O. Box 1274 

1 Auburndale, FL 33823 
, 
I Eldon R. Tipper, et al 

336 Recker Hwy. 

: Auburndale, Fl 33823 

Joey K Creekbaum, et at 

2101 Lois Blvd. 

Winter Haven, FL 33881 
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CSX Corporation, et at 

Tax Dept J910 

500 Water St. 

Jacksonville, FL 32202 

, ' , ' 

Mobile Home Park Housing Corporation, et at. 

32 Walton Way 

Auburndale, fL 33823 

Francisco R. Tavira, et al 

38 Norman Lane 

Auburndale, FL 33823 

Zerkle E. Webb, et al 

1311 US H wy #92 W 

Auburndale, FL 33823 

Forrest do Irene Grizzle Spencer, et al 

4421 E. Saddle Cr Fann 

Lakeland, FL 33801 

Lloyd H. Northrup, et a1 

43 Nonnan Lane 

. Auburndale, FL 33823 

Valentin Barajas, et a1 

43 KeUy Lane 

Auburndale, FL 33823 

Terrell O. Webb, et aL 

160 Ave. F South 

Auburndale, FL 33823 

, 
, , 

Marie J. Spencer, et al 

1802 Derby Ave. 

Auburndale, FL 33823 

! John W, Taylo" et al , 
i P.O. Box 132 

Auburndale, FL 33823 

Gospel Tabernacle TRS 

1802 W. Derby Avenu.~ 

Auburndale, FL 33823 

Forrest Spencer 

9939570 

·1 4421 E. Saddlecreek Farm Rd. 

I 
Lakeland, FL 33801 

Horizon Gas, ln~. 

1708 E. Busch Blvd. 

Tampa, FL 33823 

Leatrice.M. Beemer, et a l 

1710 Derby Ave. .-. . 
Auburndale, FL 33823 

-I New Beulah Baptist Church mc., et at 

I P.O. Box 1532 

Lakeland, FL 33802 

Mobile Home Park Housing Corporation, e t al 

4860 W. Gandy Boulevard" 

Tampa, FL 33611 
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A IT ACHMENT E-l- H'(I)RqGEOLOGIC 
DESCRIPTION OF THE SITE AREA 

9939570 

The Osprey Energy Center site lies within PoLkJ c~unty. ApprOximately 4,200 feet of 

Tertiary sediments and rocks underlie the site ·(.t;.1i1l~r, 1986). For the purposes of this 

study, the near-surface sediments of Holocene ageJ clastic sediments of Miocene age, . 
I 

and carbonate rocks (limestones and dolomites) of q ligocene to Middle Eocene age are 

the most significant. The combined thickness of : th~se units is apprOximately 2,000 feet 

I 
, I 

(MiUer, 1986). 

A generalized stratigraphiC section for the regi~n n! ar the site is shown in Figure E-l. 

The lowermost unit is the Avon Park Formation, ~J Ocala Limestone overlies the Avon 

Park Formation. The Oligocene-age Suwannee LimJstone overlies the Ocala Limestone. 
· I 

O verlying the Suwannee Umestone are the car~na~e5, clays, sands, and phosphates of 
, 

the Pliocene- to Miocene-age Hawthorn Group. ~ Uhdifferentiated Holocene-age sands 

overlie the Hawthorn Group and extend to the ia~d l urface. Generalized descriptions of 

the geologic units mentioned above are summariZed ~n ascending order. . , I 
Avon Park Fonnation: The Avon Park Fonnatioo ,(Middle Eocene) is generaUy composed 

· ! 

of fossiliferous limestone and dolostone (Gilboy., et ~I, 1988). The limestone is moderate 
· I 

brown to dark-yellow brown, to rusty-yellow btdwn~ porous, and very fine- to medium-

grained. The upper zone of the Avon Park Foimati~n may contain peat a~Athe lower 

zone may contain small lenses of evaporite ' (~i1tloy, et al, 1988). The Avon Park 

Fonnation is the deepest potable water-bearing fQrm~tion in the region. The upper zone 
I 

combined with that portion of-the lower zone a~v~ the evaporite lenses comprises the 

lowennost hydrogeologic unit of the Upper Flori.darl aquifer. The top of the Avon Park 

Fonnation is encountered approximately 400 fee:t bl~ in the vicinity of the site, and the 

fonnation is apprOximately 1,500 feet thick (Miller, 1~). 

I 
Ocala Limestone: The Ocala Limestone generaUy,ooAsisls of muddy (carbonate) to finely 

, I 
pelletal limestone (Miller, 1986). The Upper Ecxkhe Ocala Limestone typically consists of 

upper and lower subdivisions. The upper unit ~s cbmposed .primarily of soft, granular 

· I 
· . 
· ! 

I , 
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limestone with numerous foraminifera (Copelahd, l iJ~n). The lower unit is composed of 

granular limestone and may be partially · to ! .'omr letelY dolomitized in some areas 

(Copeland, 1991). The Ocala Limestone is also a hydrogeologic unit of the Upper 
I 

Floridan aquifer. The lop of the Ocala Limeston~ islencountered approximately 150 feel 

bls in the vidnity of the site, and this unit is approxirhately 250 feet truck (Miller, 1986). 

Suwannee Limestone: The Suwannee Limestone is the uppermost hydrogeologic unit of 
. I 

the Upper Floridan aquifer in the vicinity of tHe site. The Suwannee Limestone 

generally consists of muddy (carbona te) limeslonJ (Copeland, 1991). The Suwannee 

Limestone is very thin to absent in the study area ahd, if present, pinches Qut to slightly 

to the north. The top of the Suwannee : Limbstone, if present, ·ls --encountered , 
approximately 125 feet bls in the vicinity of thel sit~, and is approximately 25 feet thick 

(Miller, 1986). I 

. I 
Hawthorn Group: The Hawthorn Group sediments a re composed primarily of sandy , 
clay, clay, marl, sand, and phosphate beds. More ¥pecifically, the lower po rtion of the 

Hawthorn Group consists of phosphatic carb<;>nate!s, and the upper section consists of 

siliciclastics (Copeland, 1991). In the vicinity of .the!site, the Hawthorn Group is further 

divided into an upper unit known as the Peace !River Formation, and a lower unit 
. , 

known as the Arcadia Formation (Scott, 1988). ·The Pliocene-age Bone Valley Member of 
I .. _ 

the Peace River Formation forms the upper 25 feet lof the Peace River Formation (Scott, 

1988). The top of the Peace River Formation is enc6untered approximately 50 feet bls in 
. I 

the vicinity of the site, and is approximately 25 fe~t thick (Scott, 1988). The top of the 

Arcadia Formation is encountered approximately '15 fee·t bls in the vicinity of the site, 

and is approximately 50 feet thick (Scott, 1988). 

In the vicinity of th~ site, the relatively impermeable clays of Hawthorn Group generally 

serve as a confining unit that hydraulically SeparLtes the underlying Upper Floridan 

aquifer from the over.lying. surficial aquifer sys~em. ~ certain parts of peninsular Florida 

(particularly to the south and southwest of tqe site), there are permeable sands and 

carbonates within the Hawthorn Grou p that ~mplrise the i..Qtermediate aquifer system. 

i 
I 
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in these areas, the intermediate aquifer system! seres as an important local source of 

potable water. In the area near the site, the iritennediate aquifer system/intermediate , 
confining unit"in apPl"9ximately 75 feet thick. 

Undifferentiated Surficial Sands: Unconsolidat~d sa~ds are present in the vicinity of the 
. i 

site from land surface to approximately 50 feet Ibls.j The portions of the sands that are 

saturated with groundwater under water-table con~itions comprise the surficial aquifer 
. I 

system. The water table is generally encountered 15 feet bls in the vicinity of the site. 

The surficial aquifer system extends to the top of thb relatively impermeable clays in the 

Hawthorn Group. 

The site falls into the Winter Haven Ridge PhYSidraPhiC Subprovince of the Central 

PhYSiographic Division (White, 1970). The W.int~r Haven Ridge is a general north­

northwest to south-southeast trending highland ldi~ed by numerous lakes. The lakes 

formed as a result of the dissolution of underl0n~ limestone by corrosive downward-
, . ; 

percolating groundwater. The origin of the ' Wipter Haven Ridge (and associated 

highland ridges, including the Lake Wales Ridge td the east and the Lakeland Ridge to 

the west) is debated. However, its Orientation: is ~arallel to the Atlantic Coast, which 

suggests a relict ' beach-ridge origin res~Jting from historical marine 

transgressive/regressive .sequences, and sUbseqUen~ reduction in elevation by solution-

subsidence (White, 1970). '1 

A .preliminary geotechnical investigation waSl cohducted to characterize subsurface 

conditions at the Osprey Energy Center site. THe g~oteChnical investigation consisted of 

advancing 14 standard penetration test (SP'[) bprings at the site and completing , 
geotechnical classification testing in the laboratory. The SPT borings were advanced , 
using mud rotary drilling. Borings B-1 throUghl B-~, B-7 through B-9, and B-ll through , 
B-14 were sampled continuously for the first 10 feet: and ·then at five-foot depth intervals 

,. I 
using a split-barrel sampler. Borings B-6 an'd, B-10 were sampled at five-foot depth 

intervals using a split-barrel sampler. BorehOlk;de~thS ranged from 55 to 90 feet below , . 
land surface (ft bls). A Golder technician m0~it0rd the clplling on a full-time basis. 
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During drilling, the technician recorded.the SPT N-~alues and visually characterized the 
I 

soil types, thicknesses, and depths to the variohs geologic materials encountered. 

Geologic logs of the" 14 SPT borings are a ttached in Appendix 10.7. 

I , 
Based on the soils encountered in the borings, the ~ite is covered by an approximately 1 

to 2 foot layer of topsoil consisting of loose, fine sa~d. This topsoil layer is underlain by 
I . 

about 5 to 10 feet of fine sand with trace amounts of1clays (SP). The upper sand deposits 

are typically underlain by sequences of fine sands j ith increasing amounts of day with 

depth (SP-SC and sq. Clay contents of the soils ip deep zones (greater than about 65 

feet below land surface) in borings B-5 and B-9 werk greater than 50 per cent (CH/MH). 

Based on the laboratory Aexible-wall penneability' t~s t completed, the vertieal hydraulic 

conductivity of the dayey-sand specimen was 65 x!lOo' em/sec. Based on the laboratory , 
test results, the fine-grained fraction of the soi1s encountered generally exhibited 

medium to medium-high plasticity. The cJay:ey-~nd and sandy-day deposits were 

about 6U to 80 feet thick and were underlain by frac:tured limestone. Borings B-2, 5-4, 5-

5, 8-9, B-11, and B-13 were advanced until a relatively hard-fractured limestone layer 

was encountered. Two geologic cross sections weJ developed from the boring logs and 
I 

their transects are shown in Figure E -2. The cross Sections are illustrated in Figures E...J 
, I 

and E-4. 1 

, 
i 
I 
I 
I , 
I 

.. ' 
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, , 'I I 
A ITACHMENT E-2 - OSPREY ENERGY CENTER GROUNDWATER MODEL 

: I 
The effects that groundwater withdtawals will have on the area sUITou"nding the 

pwposed Osprey Energy Center Si~e r ere simulated by .Golder using Visual 

MODFLOW created by Waterloo Hydfogeologic Inc. Visual MODFLOW combines a 
. I I 

graphical user interface with MODFLOi' the modular three-dimensional Hnite· 

difference groundwater-flow model developed by the u.s. Geological Survey. Four · 
. I 

simulations were developed to asses's tre potential impacts of the groundwater 

withdrawal. 

051 
1 

The firs t· model, Osprey Simula tion 1 1(051), was used to simula te conditions at the .. I 
Osprey Energy Center during peak-ni.on~h operation. This model was developed 

according to the guidelines set fortIi. lin )Section C, Water Use Design Aids · of the 
I 

Southwest Florida . Water Management IDistrict's (SW~WMD) Water Use Pennit , 
lnfonnation Manual (WUPIM). According ~o the WUPW, Levell - Basic Analysis is to , 
be performed using proposed peak-month k uantities from the single pennit application 

in a leaky-aquifer steady-state model, 'All1 perfonnance standards are considered met . 

and, the analysis is complete if drawdoWn in the potentiometric surface (Upper Floridan 
" I aquifer) and the water-table aquifer. i(sufficial aquifer system) is minimal bene~th 

wetlands, water bodies, and the property1boUndary, In the southern portion of the 

SWFWMD, minimal drawdown for tHe l!f?per Floridan aquifer is d efined-as generally 

less than four feet, and in the surficial :aquifer syStem it is defined as generally less than 

0.5 feet. Since the hydrogeology of the bs~rcy Energy Center Site is characteristic of the 
I . , 

southern portion of the SWFWMO, th~ diteria for the southern portion were used for . 

the evaluatio~ of the 051 results. i j . 

INPUT 

1 
'I ' I , , 

Model dimensions i I: , . 
The area modeled in 051 included all o~ ~ons 9, 10, 15 and 16 and portions of sections 

2-5, II, 14, 1.7, and 20-23 of T28S, R25E ~hd is approximately 8.0 mil (14,922 feet by 14,979 

: I 
~ ! 
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I I 
feet) with the Osprey Energy Center ~ite ,heated at the center. This size model was 

developed so that pumping from the brobosed withdrawal points would not affect 

model"edges (boundaries). For geograp~C')eference, and toserve as a visual backdrop, 
I I 

a bibnap (ot .bmp) image of the area to; be simulated was imported and assigned real-

world coord inates (Fig"" E-5). i I 
· , , , · ' 

The model grid was initially 100 ceQs wide by 100 cells long. Each cell was 
· I 

approximately ISO feet wide and 150 feh long . . Prior to the installation of simula ted 

wells 011 the Osprey Energy Cen'ter Site, ithejgtid was refined to 116 by 108 cells. Model 

cells containing the wells were approxirtt~te ir four feet wide and four feet long. Arou~d 
the cells containing the wells, cell size ~as progressively increased by a factor of three 

until the 1SO-ft by 150-ft size was rea~ed. Four layers were assigned in the $ rid to 

simulate the surficial aquifer system (lay.~r 1)( the intermediate aquifer system (layer 2), a 

confining unit (layer 3), and the Upper f loBdan aquifer (layer 4). Visual MODFLOW 
. I 

requires the user to deSignate a separate laxer in order to simulate leakance. This was 
I I 

accomplished by creating a confining! uryit, layer 3, to simulate leakance of the , 
mtermediate aquifer system. 

Model Boundaries 
, , , 
, ' 

A line of constant head was assigned along around the edges of OS1 for all model layers. 

' I I These constant-head boundaries were assigned because a north-ta-south hydraulic 

gradient was established from field-mejs·ureh hydraulic heads and from U.S. Geological 

5 .. rf ' I urvey potentiometric-su ace maps. I ! 

I 
Values for constant-head boundaries ~~re lassigned in the upper three layers of the 

model according to overall topography~ elev~tions along the edges of the model. These , 
I values were assumed to be the same in tfe"upper three layers because (1) no competent 

confining unit separates the surficial aq~ifet system from the underlying intermediate 

aquifer system, and (2) the modeled cor(tnir g unit (layer 3) is considered to be part of 

the i.ntermediate aquifer system. Values 9f 150 feet and 125 feet above National Geodetic 

Vertical Datum of 1929 (NGVD 1929) ' \;V~re assigned along the northern and southern 
.. , .. 
I! 
, I 

• j , ! 
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. ! ! I . 
edges of the model, respectively. Along. the eastern and western edges, values for 

c~nstant-head boundary were varied i~~reJentaIlY from 150 at the northern extent of 
, I . 

the model to 125 at the southern exten~. i Fo} the layer representing the Upper Floridan 

aquifer, values for constant head were 11'8 f~et and 117 feet above NCVD 1929 along the 

northern and southern edges of the mo(lel r SpectivelY. Along the eastern and western 

edges, values for constant-head bounda'J were varied incrementally from 118 feet a't the 

" I northern exten t of the model to 117 feetlJ t th'e sou thern extent. 

Aquifer properti es 

Visual MODFLOW's reqUired 

I 
I 

" j 

input : fO~ aquifer properties includes hydraulic 

conductivity in the horizontal and verlkal directions (K, and K., respectively), specific 

.yield, specific storage, and porosity. HJrid mtal hydraulic conductivity was calculated 

based on transmissivity values from vari~Us k,urces. Vertical hydraulic conductivity was 

assumed to be V10lh of horizontal hYd~~Ulif conductivity in layers 1, 2, arid 4. Vertical 

hydraulic conductivity for the confining ~nif' Layer 3, was calculated from the value for 

leakance reported in Groundwater ResourcelAvailability Inventory: Polk Coun ty, Florida · 

(SWFWMD, .1988). Stcrativity (or st'oragel coefficient) values acquired from variCU~ 

sources were divided by aquifer thicknesSes {o obtain specific storage for the lower three 

layers. Table E-llists the aquifer propeJ:tj'es; their values, and their sources. 

", 
, I 

Recharge was omitted for all simulations. This creates ·a more conservative simulation , 
and assumes drought-like conditions fc·r ~e period of the analyses. The Southwest 

Florida Water Management District (S~) also omits recharge when developing 

groundwater models to assess withd~wat impacts (personal communication, Mike 

Phillippi, SWFWMD, 1999), 
. I 

" I 
Calibration and Initial Heads 

Th~ model was calibrated based on :fi"eld-measured values collected by Golder on 
, , 

December 9,1999. Steady-state rTux iel ~ns without pumping wells were completed to 

approximate these fie ld-measured heads imd calibrate the model . 
. II I . 

i I 
i I 
! , 
I, 
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To establish .an initia l~head distributionlfor.'all models, the simulations were first run as 
,; I 

steady state with no pumping well:sj Resulting heads from these steady-state 

simulations produced initial head diStribo.tio~s that were input into· the steady-state and 
; 

transient simulations with active wells. 
· I 

,: I 

Pumping Wells · I 

Total water demand at the o.sprey En~rgy.' Center on an average day is expected to be 
'I I . 

3.55 million gallons per day (mgd) and 4.7.9
1 

mgd on a maximum day. The City of 
I 

Auburndale will supply approximately ,q.8 jgd of reclaimed water. The remainder of 

the demand Will be met by groundwateriwithdrawals. Therefore, groundwater dem"and . I . 
on an average day is expected to be 2.75'mgd and 3.99 mgd on a maximum day. 

, . 

Withdrawals were simulated in 051 by! aSi~gning two wells, one near the northwest 

-comer of the Site (Osprey NW) and oriel near the southwest corner (Osprey SW). The 

• wells-were screened only in the layer rep~eJnting the Upper Floridan -aqUifer, a~d their 

screened interval extended the entire thi~knlss of this layer. To simulate peak-pumping 

conditions, maximum groundwater withdraw II al rates for the wells were assigned, or 1.99 

mgd/well. 

•• 

OUTPUT 

Surficial aquifer system , 
· . 

Maximum dra.wdown produced in OSl ·at the Osprey Energy Center boundary in the 

surficial aquifer system was 0.36 feet. Bene~th nearby wetlands and water bodies, the 

drawdown ranged from 0.25 feet to 0.30 feett Figure E-6 is a contour map of drawdown 
. I 

in the sw-flcial aquifer syslem afler a st'eady-state simulation of the impacts of peak-

month withdrawals. 

Intenn~diate aquifer system : I 
Maximum drawdown produced in OS1 ~at the Osprey Energy Center boundary in the 

intennedia~e aquifer system was 0.36 fe~tl Je distribution of drawdown contours in the 
, . '. I· 

,: 
· ! 
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intennediate aquifer system is identi~~! to Ithat of the surficial aquifer syste~ for this 

simulation. . . I 

Upper Floridan aquifer , i 
, 

Maximum drawdown produced in 'OS11 at the Osprey Energy Center boundary in the 

Upper Floridan aquifer was 2.80 feet.: ! ~en!ath nearby wetlands and water bodies the , 
drawdown"in the Upper Floridan aquife~ rahged from 'O.50 feet ~nd 1.00 feet. Figure E-7 

, I 
is a ' contour map of drawdown in ~~ Upper Floridan aquifer after a steady-state 

si,?ulation of peak-month withdrawals.: : 

. In all simulated layers, Level 1- Basic Artalysis (051) model results show less drawdown 

at t~e Osprey Energy Center Site bou~dJr a~d beneath wetlands and water ,bodies 

than the maximum amount allowable ~<i'O+ing to the guidelines set forth in Part C of 

the WUPIJ\.1 developed by the SWFWMID. ~ased on the results of 051, all performance 

standards are considered met and the a~ft1Y,is is complete according to these guidelines. 

However, to be more conservative, Goltl~r developed three further models to assess the 

impacts of "long-term pumping, cumy~tivb withdrawals (Level 2 - Comprehensive 

Analysis), and withdrawal impacts on a~gi~nal scale. 

I 
i 

052 I 
The second simulation, 052, was used t6 de~rmine the effects of long-term withdrawal 

on the aquifer systems beneath the Site. ; Ali model parameters for this simulation were 
, I 

held the same as they were for 051, ex~pt ?S2 was run for 365 days at annual-average 

pumping instead of steady-state peak-m~n1li pumping. 

, I 
OUTPUT \ 

Surficial aquifer system " I 
I 

Minimal drawdown «0.01 feet) was p~o(hlced in 052 at the Osprey Energy Center 

bound~ry and beneath nearby wetlands, ~nd water bodies in the surficial aquifer system. 
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~ntermediate aquifer system : I 
Mirumal drawdown «0.01 feet) was Ptoouced in 052 at the Osprey Energy Center 

boundary a~d beneath nearby wetlandsi an~ water bodies in the intermediate aquifer 
. • 0 

system. 

Upper Floridan aquifer 

Maximum 'drawd"own produced in 0$2 'at t e Osprey Energy Center boundary in the 

Upper Floridan aquifer was 1.90 feet. ' 'B'ene1ath nearby wetlands and water bodies the 

drawdown in the Upper Floridan aquife~ ~aJged from 0.50 feet and 1.00 feet. Figure E-8 

is a contour map of drawdown in the Up,peJ Floridan aquifer after a 365-day simulation 
. . I 

0,£ annual-average withdrawals. 

053 
I 

Cumulative impacts of all permitted use~ on the aquifer systems were modeled in 053 . . 

Guidelines in Section C of the WUPIM in~cate that the Level IT - Comprehensive 
• I 

Analysis is to be run for a 9O-day peak withdrawal period. The guidelines indicate that 

the model is first run with only the pr~p.oseld quantities of the applicant. All pennitted 

water ~thdrawals within the .area en~mJassed by the loG-foot drawdown contour 

produced by this initial simulation in tHe Jrtesian (Upper Floridan) aquifer are to be 
o I 

included in the next ,simulation. Four ne'rmitted water withdrawals were located inside 
• • C o I I 

the 1.O-foot drawdown contour and are liste, below. 

Pennitted Withdrawal 

Auburndale Power Partners 

Dolores Barton 

B,E. Sawyer and Don C. Smith 

Talquin Development ComJ:'any 

0 

0 

. , 

i 
, I 

I 

I Water Use 

rrnnit number 

00.10604.003 
I 
120.8945.001 

00.10341.000 
I 

120.3038.003 

Peak Water Use 

(gallons per day) 

1,894,700 

44,150 

4,000 

105,900 
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INPUT 

The grid for OS3 was further refined to 130 by.124 ceUs in order to accommodate the 

additional wells of the four permitted: ~se~ listed above. All other model p~rameters 
were held the same as in the initial Si~~lati\on (OS1). Peak-month daily withdrawals of 

these users ahd the Osprey Energy Cerit~r Jere input, and the simulation was run for 90 

days. 

OUTPUT . 

Surficial aquifer system 

Minimal drawdown «0.01 feet) was ~ro~uced in 053 at the Osprey Energy Center 

. boundary and beneath nearby wetland; ~nl water bodies in the surficial aquifer system. 

Intennediat~ aquifer system I 
Minimal drawdown «0.01 feet) was ;~roduced in 053 at the Osprey Energy Center 

boundary and beneath nearby wetland~ a~d water bodies in the intermediate aquifer 

system. 

Upper Floridan aquifer 

Maximum drawdown produced in ost a t ithe Osprey Energy Center boundary in the 

Upper Floridan aquifer was 3.50 feet. ' Beneath nearby wetlands and water bodies the 

drawdown in the Upper Floridan aquifeir rainged from 1.00 feet and 1.50 feet. Figure E-9 
. I I 

is ~ contour map of drawdown in the up:pe j Floridan aquifer after simulation of a 9O-day 

peak-period of cumulative withdrawals. : 

I 
The SWFVVMD presumes that a withdj:a~a1 of water, when considered concurrently 

with other 'permitted withdrawals, wiU nf t cause Significant adverse impacts if the 

withdrawal does not cause more than lone foot of drawdown in the surficial aquifer 

system beneath a wetland or a lake. Re~ul~ from 053 show that the drawdown in the 

surficial aquifer system from the Projf" rill be less than one foot, and therefore, 

according to SWFWMD guidelines, all Ptor ance standards are considered met. 

. , , 
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054 . 
, . 
: i 

I 
A regional analysis (054) was perfdrineci to assess the impacts of groundwater 

' withdrawal"from the Osprey Energy C~~terl on the Most Impacted Area (MIA) that lies 
. , 

approximately 27 miles to the west: Iwithin portions of Sarasota, Manatee, and 
. I 

Hillsborough counties (SWFWMD, 1999)1 This simulation required the development of 

an entirely new model. However, aU ·pa+ meters for aquifer characteri,stics, aquifer 

thicknesses, and recharge were the same as they were for OSI, 2, and 3. 

INPUT , 
· , 

. Model dimensions 054 
I 

The entire Southern West-Central Florida Groundwater Basin (SWCFGWB) .served as 
• 

the model domain for 054. This Basin ~ncilldes aU of Hardee, De Soto, Sarasota, and 
I 

Manatee Counties, and portions of Pinellas, Hillsborough, Polk, Highlands, and 

Charlotte Counties (Figure E-lO). The ospre~ Energy Center Site lies in the northeastern 

comer of the SWCFGWB. For geographfc -r~ference, and to serve as a ~isual backdrop, 
., I 

a-':l AutoCAD image (* .dxf) of the SW7~GWBI was imported ~d aSSigned real-worl~ 

coordinates. , 

I 
The model grid was initially 80 cells wid~ b~ 80 cells long. Each cell was approximately 

1.2 miles wide and 1.3 miles long. Grid Irefinement around the Osprey Energy Center 

Site increased the grid to 82 cells by 82 ce<lls. 1 One cell, 1,320 feet long and 660 feet wide, 

represented the Site. Four layers werE~ !aIs4 assigned in the OS4 grid to simulate _the 
· . 

surfidal aquifer system (layer I), the int~rmbdiate aquifer system (layer 2), a confining 

unit (layer 3), and the Upper Floridan aq~ifef (layer 4). -

I 
I 

Boundaries 054 i 
The entire upper layer, the surfidal aquifer bystem, was assigned as the constant-head 

bound~ in 054. The v.alue of 150 fee~ ~or fhe constant-head boundary was arbitrarily 

selected. Additionally, only the irnpac~ bf re!\"'undwater withdmwals on the Upper 

· , 
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Floridan aquifer at the ~ boundary. LeJe of concern. . , No other boundaries were 

assigned for 054. I , 

Pumping Wells . i I 
The entire cell representing the Ospr¢y Energy Center Site was designated as a 

withdrawal point. Pumping rates were, basJd on annual~ave.rage daily rates, 2.75 mgd, 

and the simulation was run for 365 days . . 

OUTPUTOS4 i 
; i 

Surficial aquifer system 

Drawdown was not evaluated in the surficial, aquifer system because it was modeled as a 

constant~head boundary for 054. I 

Intermediate aquifer system 

No.drawdown occurred in the intermediat~ aquifer system at the MIA boundary after a 

• simulated 365-day average-annual pumPtng period. 

• 

Upper Floridan aquifer 

No drawdown occurred in the Upper, Flo?dan aquifer at the MIA boundary after a 

simulated 365-day average-annual pumping period. Figure £-11 is a contour map of 

drawdown in the Upper Floridan aquifer. 
I 

The results of these additional analyse1s f.m within all screening thresholds for the 
I 

guidelines set forth in the 5WFWMD' 5 IWUPIM. Predicted drawdown in 052 in the 

Upper Floridan aquifer at the 5ite bound~ was 1.90 feet, and the drawdown in the 

Upper Floridan aquifer beneath nearby 'Yetl~ndS and water bodies ranged from 0.50 feet 

to 1.00 feet. In the Level 2 - Comprehensive Analysis (053), predicted drawdown in ,the 

. surfidal aqUifer system was less than~ 0.01 foot beneath wetlands and water bodies 
I . 

adjacent to the Osprey Energy Center· Sj~e. lIn 054, the regional analysis shows that no 

impacts will occur at the MIA boundary ~s a result of pumping from the Osprey Energy 

eente'c. 

, . 
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"Layer _parameter 

Horizontal hydraulic 
conductlvlty (K",r) 
Vertical hydraulic 

Surficial-aquifer conductivity (KJ 
system (l ayer 1) 

Specific yield (Sy) 

Porosity 

Horizontal hydraulic 
conductivity (K.,., ) 

- -_ . - - ... Verti cal hydraulic . 
-" . -- -- - l n ler'ITiidlate aquifer --conCluct lvl t}f"(K.} -

system_(l ayer_2) 
Specl:nc storage (S~) 

Poros ity 

H~rlzontal hyd raulic 
cond uctivity (K" ) 

Vertical hydraulic 
Confining unit conductivi ty (KJ 

(l ayer 3, 
Specific storage (S.) 

Porosi ty 

Hor izontal hydrayllc 
conductivity (K.. ) 
Vertical hy~rau lic 

Upper Floridan' aquifer conductiv ity (KJ. 
(Layer 4) 

. Specific storage (S.) 

Porosity 

• • 
TABLE E-1 

Aquifer Parameters 

Osprey Energy Cantor Site 
Polk County, Florida 

value source 

12.3 feet/day 
Southwest Florida Water Managemen t District, 1994, Aquifer Parameters Within The 
Southwest Florida Water Management District, pg. 89. index no. 17 

1.23 feet/day (one-tenth horizontal value) 

0.26 
Southwest Florida Water Management District, 1994, Aquifer Parameters Within The 
Southwest Florida Water Management District, pg. 89, averaae of Index nos. 15 & 17 

0.26 Driscoll, F.G .• 1986, Groundwater and Wells, pg. 67, porosity value for sand 

5.8 feet/day 
Southwest Florida Water Management District, 1994, Aquifer Parameters Within The 
Southwest Florida Water Management District, pg. 61, index no. 2 

O·.58-feetlday. (one-tenth_hoiizonta l _value)~-= _ ":._ - - .~.- .... .- - . 
-- - - - ----------- --.-

8~7dE:-07 
Southwest.filorida.Water_Management.Districl,-1.988,_Groundwater_Resource 
Availability Inventory: Polk, County, FlOrida, pg. 38, tbl. 4, sites 43 & 50 

0.25 Driscoll, F.G., 1986, 'Groundwater and Wells, pg. 67, porosity value for sand 

0.007 feet/day (ten times vertical value) 

0.0007 feet/day 
Southwest Florida Water Management District, 1988, Groundwater Resource 
Availability Inventory: Polk, County, Florida, pg. 67, fig. 35 '(leakance) 

8.70E-07 
Southwest Florida Water Management District, 198B,.G roundwater Resource 
Availability Inventory: Polk, County, Florida. pg. 38, tbl. 4, siles 43 & 50 

0.45 Driscoll, F,G., 1986, Groundwater and Wells, pg. 67, porosity value for day 

97.92 feet/day 
Southwest Florida Water Management District, 1994, Aquifer Parameters Within The 
Southwest Florida Water Management District, pg. 26, index no. 40 

9.79 feet/day (one-tenth horizontal value) 

4.37E-06 
Southwest Florida Water Management District, 1994, Aquifer Parameters Wi thin The 
Southwest Florida Water Management District, pg. 26, average of Index nos. 39 & 40 

0.20 Driscoll, F.G., 1986, Groundwater and Wells, pg. 67, porosity value for limestone 

----- . -.---

H:' 1999PR0Jl993·9570\Task 0200'mclll109i\AUachmenlsITbll.xls 
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WATER USE PERMIT 
SOUTHWEST FLORIDAWA TER 

II 
I ON SUPPLEMENTAL FORM 

~ ............. 2.3.7.9.B.R.O.A.D.S~T.R~E~E.T .. '~B~R~OO~K.S.V_'LL .. E_,F_L __ +--+ ..... _'3_5_2~17_~~7~2_'_'_~~F.L_O_R_'_O_A_W_A_T_S_' .. '8_00_1_4_2_~.'_4_7S_ 

INDUSTRIAL MMERCIAL 

~ 

~ 

QUESTIONS. IF A QUESTION II , ENTER N/A. IF MORE SPACE IS NEEDED, 
QUESTION NUMBER. PROVIDE 

DOCUMENTATION AND IF THERE ARE OTHER USES, COMPLETE THE 
APPROPRIATE SUPPLEMENTAl FORM ($). IS REQUESTED: IN ACCORDANCE WITH RULES 
400·2.101 ANO-40D-2.301, FLORIDA ADM INISTRATIVE 
-NOTE: IF PROCESSING ": MINING OR DEWATERING, USE THE MINING AND 
DeWATERING SUPPLEMENTAL FORM, WUP FORM NClsi ANI:D INCLUIDETHE INOUSTRIAUCOMMERCIAL USES 
ON TliAT FORM. 

"AN ASTFRI$K IOFNTlF1FS ITFMS TO BE INDICATED ON 
ITEM IV, SECTION B OF THE APPLICATION FORM. 

MAP; YOU MAY USE THE MAP RFQUESTFO IN 

PLEASE SUBMIT THREE COPIES OF 
DRAWINGS, CALCULATIONS, ETC. 

ALONG Wlnl YOURAPPLICATION. 

calpine Construction FinanCe Co.LP. . : WUP No. (If Existing): ___ N ... A _ __ 1 
(Same as shown on WUP application) i 

, , 
II. SITE INFORMATION 

SECTION A· Fire Flow 
1. Describe fire flow and standby capacity (identify withdrawal points 1"" when they would be used). , 

_ ,nf , , FL. • ;, fOfl",. M'iorily o~ ";11 h, '"" 
o~,i~te'. '~2%1 .11 'o~,; . ",olo~, .,; ",; ~lom,,.teP?co~ .• 39%oI' I " 
maintain well integrity . . 

. , I 
. I I 
. I .-

SECTtON B· Existing Wellfields .: I . 
Describe the existing wellfleld operation schedule, if applicable . . Include in the description those wells that are primary, 

secondary, stand-by, and the well rotation schedule, if any. I Description Attached 0 NJA ~ 

SECTION C· Surface Water Management System I 
Is a surface water management system proposed? Yes ~ Nq 01 Existing? Yes a Permit No. . No a 
If sa,_an evaluation oflhe impact of the proposed withdrawal on 'tI1e,sJrface water management system, and conversely, the 
impact oflhe surface water management system on the withdraWal ahd water availability at the project site must be submitted. 

; I . 
SECTION D· Discharge/Recirculation , I I 
Identify the following items on a map or maps: 1. Discharge points; 2. Recirculation or settling ponds. 
Number the ponds, and' list the acreage of each pond: ! I 

Po~d Nr Acreage 

1 

, i 
WUP-5 Form 46.20-005 (12198) PAGE 1 OF2 
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SECTION A - Anriual Average Quantities in gallons per 'day (gPd) 

I 
Present Projected 

6-Year 
1. Potable and sanitary needs 0 Supplied 
2. l awn and landscape irrigation 0 Supplied Ii 
3. Outside use (washing, maintenance) Q Supplied 
4. Fire protection (Iesting, maintenance) 1 0 Supplied Ii 

5. Provide a Waler Balance diagram. indicating all water sou:rces1 (ground waler from wells, ground water from water table . 
dewatering or drainage, surface water, rainfall, recycled water'! etc.), the amount of water entering and leaving each step 
in the process, all water losses (e.g. evaporation, product moisture, steam losses, waste-malenal entrainment, off-site 
discharge. recycle, elc.), and the final disposition of waler,l ThJse diagrams should be based on the annual average 
daily quantity and the peak monthly quantity. All nows must ~ in units of gallons per day, and"the total of all sources 
must equal the total of all losses. I 

Pre$8nt 6-Ye<ll" 10·Year 

6, Total Water Demand (fotalltems 1-5) I 0 I I 2,754.432 I I 2,754,432 I 
7. Provide the percentage of unaccounted water (total system 

throughout minus all 'accounted and in-plant uses): " o o o 

S. Population served (workslvisilors): 25 25 .. 

SECTION B -' Lawn and Landscape Irrigation 

If any of the projected water use will be for irrij!ation of lawns, 'Ian~scaping of recreational areas, respond to items 1 through 
5 below; if not, please check NfA. N/A 1!::1 I 

, . 
If these quantities are greater than 100,000 gpd annual average, ~ou must fin out the Recreational Supplemental lnfonnation 
Form, WUPS. 

1. Acres to be irrigated 
2, Type(s) of vegelation to be irrigated 
3. Irrigation method 
4. Approximate peak monthly water use 
5. Approximate annual average water use 
6. Show irrigated area(s) on map.· 

SECTION C - Peak Month Quantity 

Provide. the peak month quantity needed at present, in 6 years, and in 10 years. Provide calculations supporting these 
quantities. : 

9. Total peak month quantity (gpd) 

SECTfON A - Methods o( Disposal 

SPECIFY THE PERCENTAGE FOR EACH, TO TOTAL 100%: 
1. Individual septic tank __ 0_ % 
2. Percolation pond 0 % 
3. Offsite discharge __ 0_ % 
4. Spray irrigation __ 0_ % 
"5. Other 0 % 
6. Discharge to other location ~ % 

7. Discharge to other location __ 0_ % 

TOTAL 100 % 

:' , __ """"'"'",,"'-_-, 6 ear 10 year il 0 I LI-,3",.9"aa",.6"-79'--J1 LI-,3",.988=.6,,79,-,1 

WWTPandfor 

I 

Discharge Permit Nos. 

WWfF 

NA 

1. Attach a description of water conservation practices currently II employed Of planned. If planned, include an eslimatod 
'. time frame for implementation. lEI Attached ' '. . 

2. Include plans to recycle waste waler, and provide preSent and future quantities. Ii2) Attached 
I 

WUP-5 Form 46.20--005 (12/89) PAGE 2 OF 2 
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. , 'I 
AITACHMENT F-l- SURFACElwATER MANAGEMENT SYSTEM 

I I 
The p roposed withdrawal will come entir~ly from the Upper Floridan aquifer (artesian 

aquifer), which is separated from the overlyjn~ aquifers by a continuous confining unit. , I 
As a result, the withdrawal will have minimal impact on the surficial aquifer system and, 

therefore, minimal impact on the surface w~t~l management system (see Attachment E-2 

for a detailed analysis of withdrawal I im~acts on the surficial aquifer system). 

Additionally, the surface water managem~nt 1ystem will have little or no impact on the 

p roposed withdraw<l l or W(lter aV(l il ('1oUitylat the Project Site. Refer to Appendi x 10.1.7, 
. I 

:::::::~~s~e:urce Permit, for a ,dered deSCription of the surface water 

" 

, I 
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I 
A IT ACHMENT F-2 - DISCHARGEIRECIRCULATION 

A · detailed analysis of proposed stonnwater: outfall-points is discussed in detail in 

App_endix 10.1.7, Environmental Resourc~ ~e+it. No recirculation or settling ponds are 

proposed for the Osprey Energy Center. Project. However, dry detention ponds are 
I 

proposed to collect and. treat non-contact stor water runoff from the plant. The dry-

detention ponds are discussed in detail itt Appendix 10.1.7, Environmental Resource 
. I 

Permit. I 

.:. . 

. 
• • 
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AITACHMENT F-4 - WATER r ONSERVATION PLAN 

Calpine's Osprey Energy Center w ill be d'~ig~ed and operated in a manner consistent 

with "good engineering and environment~l ~ractices and will make every effort to 

conse,rve water. "The Osprey Energy Center will use only the amount of water needed . , I '. 
by putting in place those engineering conq-qls tha t will ensu re that water is not wasted . 

I 
All groundwater that is used at the Osprey En,ergy Center will serve a power function. It 

w ill be us~d either for <ooling equipment b r folr steam generation. The~e ftJnctions.wil l . . ': I . 
be constantly monitored · for optimum performance by an elaborate set of sensors, 

induding condensate in the main conde~serJ and steam inj~ction in t'he--combustion 

"turbi,ne. These and similar practice~ will &e. Jontinuously monitored by an automatic 

control sys~em designe~, to maximize ef~'~et'l~y within the limits of the equipment as 

well as ' the p;ermit. Utiliiation of au toin:atic! control syste~s will maximize Osprey 
, 

Energy Center efficiency and conserve wate:r. 

A d~ai"nage syste.m wi'thin Osprey Energy te~ter will be designed such that all drains 

within the buildings, will d rain to concrete ~umps, and ~hen will be pumped to a 

.neutralization tank . From this tank th~ ~waler will be neutralized (if needed), and 

reused . ~ internal collection system will :be j~stalled to collect inadvertent system leaks 
. , I .-

such as those: from around a pump sea1 9r!valy.e, as well as any water tha~)~ spil1~d or 

applied. 

Operators will continually ched: systems f? r l~aks and proper performance. Any leaks 
. , 

that are found .wil! ·be corrected as quickly asl feasible. Apy leaked water will go to a 

recycle drain. i 

Steam that is used to generate electricity lJ;lrough the steam turbine will be condensed 

and reused in a continuous loop . Emergen4r eyewash and shower sta tions will be 
, I 

provided with drains tha t lead to the reuse oftllat water. 
' .. . i I 

. , 
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I 
Specific .Measures: ! 

I I 
Sp~cific water conservation measures that wpl be implemented at the Osprey Energy 

Center are: ! 
I 
I 

• . Apply a xeriscape" type landscape ~hat incorporates the principles of design, 

appropriate plant selection, soil irnp~oJment. efficient irrigation, mulching, turf 

concentration, and proper maintenan~. j 

• 

• 

• 

I 
! 
I 

Utilize low volume plumbing fixtures. 

Apply other measures designed to r~du~e the amount of water needed, such as 

install automatic shutoff valves where ~ecinologicallY possible. 

As the industry develops new water c~nJrvation pro~ams that can be economically 

achieved, they will be im plemented. I 
I 

The above conservation measures will be irp plemented upon start-up of the Osprey 

~ergy Center. If new and innovative methckts of water conservation become available 
. I . 

in the future, Calpine will make every effo rt to implement any program that is 

econ9mically feasible. If additional recl~+ water becomes economically Jeasible, it 

will also be considered as a means I Of! reducing proposed groundwater use. 

; 
I 
I 

I 
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·Calpine Construction Finance Company, LP. (fa lpine) intends to build and operate a 

new electrical power plant (the Project;) in ~he [jty of Auburndale, Florida. The Project 

will be known as the Osprey Energy Cent~rl Ct lPine's proposed use of groundwater is 

subject to review by the Southwest Florida ~ater Management District (SWFWMD), 

p~rsuant to Chapter 400-2; Florida Administra~ve Code (F.A.C.) and Calpine's overall 
· I 

plan for the Project is subject to review under the Florida Electrical Power Plant Siting 
I Act(PPSA). 

, 
To satisfy the PPSA and SWFWMO requirements, Calpine has prepared a Site 

Certification Application (SCA) in complia~ce with the PPSA. The SCA includes a 

completed Water Use Permit (WUP) Application required by the SWFWMD. This Water 
· I 

Supply Alternatives Analysis supplements the SICA and WUP application and addresses 

specific requirements listed in Chapter 400-2, tp.A.C. This analysis demonstrates that 

Calpine will use the lowest quality water that is ~vaHable and feasible for the Project. 

The conclusion reached in this study is that ;ecl1 med water from the Oty of Auburndale , I 
can be used in conjunction with groundwater. for meeting the Project's specified water 

requ~rements. Calpine's assessment is that ;thelcombination of AuburndaJ~'s reclaimed 

water with groundwater provides the greatest net benefit while meeting Project . I 
economic and technical requirements and SWfl'YMD's Conditions for Issuance Criteria. 

Calpine's preliminary analysis indicated that Joundwater alone would be adequate to 

meet the plant's water requirements. Ho~eve!r, as a result · of this analysis, the use of 

Auburndale's reclaimed water was found lfeJsible, and therefore, incorporated as a 

planned water supply source for this project.1 The inclusion of reclaimed water has 
· I 

added. both capital and operating expenseJ, but these were found to be economically 

viable. I 
I 
I 
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1.1 PURPOSE 

The purpose of this study is to identify and , ~ssess the technical, environmental, and 

. economic feasibility of the various water S~~PIJ alternatives available for use by Calpine' . , i 
in conjunction with the Project. This study was undertaken to ensure that the lowest 

quality water resource, deemed feasible, is InJ rporated into the water supply plan for 
I 

·the Osprey Energy Center., I 

1.2 PROJECf DESCRIPTION 

~e Osprey Ene!-"gy Cent~r will be designed to loperate as a base load power generating 

plant. The water use for the Project has been eSFated on an average daily quantity and 

pt;ak. month daily quantity~ I 

This section pr~vides a description of the ,<;>spley Energy Center, including the overall 
. , 

.site layout and key components of the Project~ including their operation and proposed 

controls for air emissions and water discharget Estimates of the expected quantity of . I 
water supply nee<is and water discharges#9m fhe Project are provided in Sections 2 and. 

3, based on the current available engineering anld design information. 

I 

The Project will be located adjacent to an e~stiJg power plant and will tie into a number 
! 

of facilities, including a proposed fuel supply pipeline, existing water supply and , 
wastewater facilities, paved roads, Tampa 'Elej:tric Company's Recker Substation, and 

associated 23()..kV transmission lines. As a .res4lt; the location of the new facility at the 

Auburndale Site (see Figure 1-1) and the selecti~n of the combined-cycle technology will 

maximize the beneficial use of the Site while rhinimizing environmental, land use, and 
. . I 

cost impacts. I 
. I 

The ~sprey Energy Center will consist of ~ nbminal 527 megawatt (average ambient) 

combineq-cycle power plant and directly .a~~ated facilities. The Project will include 

two 170-MW Westinghouse "F" Class com;'buJtion turbines (CTs) and associated heat 

recovery stearn generators (HRSGs). The as kn be equipped With Dry Low Nitrogen 

Oxide (NOJ combustors (DLN) and selE~~vJ Catalytic Reduction (SCR) and have a 
. , I 

Combined generating capacity · of nominal 340 megawatt (MW). The triple 
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COI,>ine Construction rllance Company, LP. 
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p ressure HRSGs will have the'abiUty to duCt i~rJ and will be connected to a nominal 270-. I 
MW steam turbine electric generator. The ~C; will utilize the waste heat from the Cfs 

to produce steam fo r this new steam turb~ne. 1 The facility (Figure ]-2) is commonly 

referred to as a "2 by 1" comhined<ycle co,nfiguration. By utilizing the heat from the . . , 
ers, which otherwise would be wasted, the fOlllhined-cycle facility will be more efficient 

than simple cycle CTs and most existing s l~am cycle power plants. 
. i 

The facility will be 

fired excluSively with natural gas. I 
I I 

The .DLN combustor designed for the "F'( tTJ consists of premixed fuel zones plus a 

standard diffu'sion flame pilot burner fo r fla';'e" ~tability . Low NOK le vels are achieved by , 
introducing fuel primarily to the premix w nes; and reducing the amount gf fuel being 

combusted from the pilot nozzle. Stearn irijection will be used during some operating 
. , I 

conditions to increase the power output from tre unit. This is commonly referred to as , 
"steam for power augmentation." This is :diffr rent than using steam injection in the 

combustion zone for standard combustors, ~Yhich is used for NO~ control. The turbine 

inlet will be equipped with evaporative cOpliJg to reduce the inlet temperature. nus 

increases the power and output of the comb~nJ cycle. Thus, a number of water uses for 

the proposed p'roject will result in increase4 ef~dency and performance, allowing more 

electricity to be generated per unit of fuel ~ ~ addition, these me:chanisms to increase 

power output will assist in improving one of th~ primary goals of the Project, which is to 
I . . 

increase the reserve margin in peninsular Florida (refer to SCA, Chapter 1, "'Need for the 
i I . . 

Project"'). Primary water uses for the Osprey Energy Center will also include condenser 

cooling, evaporative cooling and process w~terJ 
. I . , I 

Natural gas will be transported to the Site vja ~atural gas transport pipeline. The fadlity 

will connect with an on-site natural gas supplt from the proposed "Gulfstream Natural 

Gas System," a subsidiary of the ~c<J.stal Pipeline Company, a natural gas 

transportation company. I 
I 
I , 
I 

, I 

I 
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Other on·site facilities to be constructed '~s pfrt of the Osprey Energy Center include the 

transfonner area, a building containing the <CIs and the steam htrbine, water treatment 

plant and administration, storage, and w~rehlouse/service areas. 
· ! 
· I 

Non-contact storm water runoff will be collected and routed to tw"o stormwater retention 

ponds which will be designed to meet SoJhwest Florida Water Management Disbict 

(SWFWMD), Florida Department of Transp,ortation (FOO1) and City of Auburndale . . 
requirements. Wastewaters, includil1g procbs water, pretreatment backwash, sanitary 

wastewater, plant and equipment drains,! an~ neutralization unit effluent, will be treated 
; I . 

as appropriate and discharged to the exi~ting City of Auburndale municipal wastewater 
I 

treatment and d isposal system. The OSP':"E!Y ~nergy Center will connect to tile mUnicipal 

water supply system for potable and fire protection needs. 

! 
The Osprey Energy Center wiD be conn~cted to the electric power grid by direct 

interconnection with the existing Tampa Electric Company Recker Substation located 

immediately to the east of the southern pbrtibn of the Site. 

· I 
, I 

1.3 CONDITIONS FOR ISSUANCE CRITERIA 
• I 

I 
Section 373.223, Florida Statute (F.S.), iprdvides a three-prong test for evaluating a 

I 
proposed water use plan. These tests are: 1) the use must be 'reasonable and beneficial; 

2) the use must not interfere with any e.xisting legal use of water; and 3) the' u se must be .. I • . 
consistent with the public interest. 

Chapter 4OD-2, F.A.C., implements this statu'te and ensures that any proposed water use 

within the SWFWMD will meet these ~reb conditions. As stated . in Rule 400-2.301, 

F.A.C., compliance with regulatory req,iur~ments can be demonstrated by providing 

reasonable assurances that the water use: ! 
I 

(a) Is necessary to fulfill a certain :reaSonable demand; . . .. , 
(b) Will not cause quality or q'u'antity changes which adversely impact water 

cesoucces, including both sun ace ~d gmund wateI';; 
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(c) Will not cause adverse env1Jentai impacts to wetlands, lakes, streams, 

estuaries, fish and wildlife, ori ~thJr natural resources; 

(d) Will not cause water levels otrkteJ of flow to deviate from the ranges set forth 

in Chap ter 4OD-8, F.A.C.; 

(e) Will utilize the lowest wateNlualif.}' the applicant has the ability to use; 

(f) Will not significantly induce.4a:linJ water intrusion; 

(g) Will not cause pollution of the :aqJifer; 

(h) Will not adversely impact offsite lAnd uses existing at the time of application; 

(i) Will not adversely impact an exisJng legal withdrawal; , 
(j) Will utilize local water resour.c~s t9 the greatest extent practicable, 

(k) Will incorporate water consel'Vation measures; 
i 

(I> Will incorporate reuse measures t6 the greatest extent practicable; 
. I 

(m) Will not cause water to go to yv:astr and 

(0) Will not otherwise be harmful to the water resources within the District. 
I , 

The water requirements and the propo~d Jources of water for this Project have been 

carefully studied to ensure that the pr:op~sed water use meets the Conditions for 

Issuance set forth in Rule 400-2.301 F:Aq. This document has been provided to 

demonstrate that the Osprey Energy Cerit~r q,mplies with all Conditions for Issuance. 

I 
The identification, description, and evaluatipn of water resources alternatives for this 

Project are presented in the following section~ . In the ~nal section, the compliance of the 

selected alternative with regulatory requitem~nts is presented. , , 

I 

I 
I 
i 
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: i i 
2.0 PROJECnYATER REQUIREMENTS 

; I ,! I 
The design of the Osprey Energy Cent:ek w ill employ a wet evaporative cooling tower, 

dual bed (cation, anion, mixed bed) der:nin~ralizer water treatment system, and a ~et 
'. , I 
surface air cooler for plant component 'cpo~rg needs. Wastewater for the plant will be 

sent to Auburndale's wastewater treatrneAt facilities. The overall plant water use 
- I ! 

requirements . are presented in Table '2l1. I Average ,daily and maximum daily water 

balance are presented in Figures 2-1 and ~~'i . 
Table 2-1 Water Use lnfonnation fo~ 9sJ,rey Energy Center Project 

Description 
Temperature (~F) 
Cycles of Concentration 
Power Augmentation 
Fogging 

.• I 

. A vlirage Daily 
74 

Duct Firing. 

. Cooling Tower Make-up Water (gpd) i; 
Total Water Use (gpd) 

WASTEWATER DISCHARGES (gpd) , , 

Tower Blowdown (gpd) 
Wastewater FromO ther Sources (gpd) 
Sanitary Wastewater (gpd) 

Total Wastewater Discharge (gpd) 

Note: gpm - gallons per minute 
gpd = gallons per day 

I 

5.0 
No 
No 
No 

I 
p,528,OOO 
(,554,4% 

I 

t.o.;,24O 
, 16,416 

: Z,8<O 

b656 
I ' 
; 

Maximwn Daily 
95 
35 
Yes 
Yes 
Yes 

4,515,840 
4,78<,743 

1,173,600 
66,240 
2,8<0 

1,259,280 .'. 
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3.0 

, , 
OSPREY ENERGTCENTER WATER USES 

3.1 PROJECfWATER USES 
I , 
, 

3.1.1 COOLING TOWER MAKE-UP,WATER 

9939570 

I 
The single largest requirement for water fo r this Project is make-up water for the cooling 

tower. Water is lost "due to evaporatio1n and drift in the plant cooling tower. 

Addi~onally, water is needed to replace !COOling tower discharge. Cooling tower 

discharge or blowdown is necessary to 'pre:v:en t an accumulation of solids in the cooling 

water. 

The average daily and maximum da~ly ~ater balance diagrams for the Project are 

presented in Attachments F-3A and F-31}, r~spectively. The average daily water use for 

the Project is estimated to be 3,554,496 'ga ll~ns per day (gpd). The maximum estimated , 
. daily water demand for the Project is 4,.788(743 gpd. The average and maximum daily 

water use figures are based on 5 and 3~5 cy¢I~s of concentrations, respectively. Cooling 

tower evaporative losses for the average Jdaily case accounts for 2,831,040 gpd, or 

approximately 79.6-percent of the total plant: requirement. 

3.1.2 STEAM CYCLE MAKE-UP Wk1iERI 

Steam cycle make-up water is required ito ~eplace water that is vented as s team, or is 

blowdown from the heat recovery st~a~ generators' steam drums to':- prevent an 

accumulation of solids in the boiler water. illn an average daily basis, steam cycle make­

up accounts for 21,600 gpd, or slightly ;more than O.6-percent of the total plant 

requirement (Attachment F-3A). 

! 
3.1.3 WATER FOR POWER PRODUCTION 

. I 
Evaporatiye fogging type coolers are. p~ov~ded to enhance efficiency and to improve 

plant performance by cooling the tem'perature of the inlet air by evaporating a small 

amount of water in the air stream. The elaporation process transfers heat from the . . I 

atmosphere· to the water resulting in a drop in air temperature. 1his process helps to 

, t 
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improve combustion turbine performan:ct. 'tring this process, water will be lost due to 

evaporation. Make·up water is required ~o replace evaporative water loss. 

o : I 
Additiona.lly, during ~eriod~ of high pq~er ldemand, demineralized water will be used 

for added steam generation and injection uito the combustion turbine. This pro:cess is 

known as "power augmentation." Sinc~ stiam injection for power augmentation will , ' 
only be done during certain peak dem~d :~ours, the' demineralization water treatment 

'system and storage tank capacity will bei siz~d to accommodate the steam flow into the 
, , 0 

combustion "turbine. Based on a pe~~ d~mand period of six hours per day, the 

demineralized water consumption wil"b~ ap~roximatelY 161,{)(X) gpd. 

, 0 I , 

3.1.4 MISCELLANEOUS USE 
. ' 1 

In addition to cooling tower make-up andl steam cycle make-up, water is needed to 

·support miscellaneous Project services, stich ~s fire protection, drinking and sanitary use, , 
equipment clea.ning and maint.enance, an.d l~ndscaping. 

" I 
' i 

The Project · service water will be iU"sedi for landscaping and general cleaning. 

Demineralized water is used for periodi~ leq1pment cleaning and maintenance activities , 
such as backwashing filters and water 'wkshing the combustion turbine. Demineralized 

o , 

water is also needed for equipment sealing and flushing. 

Water is also require4 for fire protectionl The raw water (well water) storage tank will 

have a dedicated volume of water for tile pJrpose of fire protectidn. The fire protection 

system will operate only on an emergen~ basis but will be tested monthJy. The 

maximum 'water use for testing the dr~ 'p~tection system is anticipated to be 1,500 

gallons per test. nus fire protection will pe ~perated in addition to Gty of Auburndale's 

Fire Services. 
o I I 
, I 

The required potable 'water for the Projeqt w;ill be provided from the Gty of Auburndale 

water supply system. Potable water Will. klso be used for sanitary fadlities and for 

, , 

, , 
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" ,I 
emergency eyewash stations at the facili tr. Potable water demands are estimated h) be 

2,880 gpd. 

I 
On an annual average basis, miscellaneous uses account for approximately 26,640 gpd, or 

I 
approximately l-percent of the total Proj~ct requirement. 
. . I . 

I 
! 

! 

I 
I 
I 
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II 
3.2 FACTORS INFLUENCING WATER IlEQUIREMENTS 

The following factors directly affect the ,quantity of water needed by the Project. 
I , 

3.2.1 ANNUAL HOURS OF OPERATIONi . 

The Osprey Energy Center is a base load cornbined~cyde plant intended to operate at 
I 

approximately 85-percent capacity factor and 8,760 hours (365 days) per year. Reducing , I . 
the number of hours per year that thel Project. operates could reduce annual water 

consumption. However, reducing the annu~l hours of operation would be inconsistent 

with the prime objectives of the Project and,: ~s such, is not considered a viable option for , 
reducing water requirements. Therefore, w~ter use analyses were performed assuming 

an operating capacity of lOO-percent. 

3.2.2 PLANT LOAD 

'Since the Project is intended to operate as a ~ase load plant, it is expected that the plant 
I 

will operate at full load (527 MY at average ambient) or 8,760 hours per year. Redudng . , 
the plant load below the 527 MW (average ambient) would result in a marginal reduction 

in instantaneous water consumption. For in~tance, a reduction in plant load from 100 to 

5O-percent-would only result in a 2O-per~ent firop in water consumption. Any reduction 

in plant load directly conflicts with the primejobjectives of the Project, i.e., to provide the 
, 

maximum amount of power possible from Osprey Energy Center for sale -to wholesale 
I 

customers in Florida. Consequently, redU9ng plant load is not considered a viable. 

option for reducing wat~r requirements. 

3.2.3 WATER QUALITY 

The water quality of the cooling towe~ rnaife-up has a significant effect on the water 

consumption of the plant. I..:ower quality ,water'will require a reduction in the number of 

cycles of concentration in the -cooling toi"~rS/ lreSUlting in both higher water demand and 

higher wastewater discharge. The use: of h,igher quality make-up water increases the 
. i 

recovery of usable product water by r~dudng water losses incurred in the treatment 

processes. Therefore, optimal water effideAcy is obtained by using a combination of 

reclaimed water and groundwater. . ! 
, I 
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'i I 1'1 
3.3 WATER CONSERVATION MEASURES 

To minimi?e the Project's water usage, ~~ id!.Jowing water conservation measures have 

been evaluated. .: I 

3.3.1 RECLAIMED WATER USE 

, , , 

The Project intends to utilize aU of the reclaimed. water available (800,000 gpd) from the 
. . I I , 

Allred Wastewater Treatment Plant when ; the Project becomes operational in the l ' 

Quart~r, 2003. The Project intends to incre~s~ the usage of reclaimed water, as more 

reclaimed . water becomes available in th'e ~t'Ure_ Figure 3-1 presents a projection of 
. I ' 

reclaimed water availability from the Allred r-vastewater Treatment Plant for the next 20 
, . ; 

years. Figure 3-1 indicates that the , q~antity of reclaimed water from_the City of 

Auburndale will be approximately' 8OO,OOO ,~d in 2003" and will increas~ gradually to 
. " I 

approximately 1,400,000 gpd by 2003. : ~ Frgwe 3-1 indicates, the Project intends to 

utilize all available reclaimed wat~r from :the!oty thr~ughout the life of the Project (Le., 

20 years). , : 

; . 
The reclaimed water usage will reduc,e! ryundwater requirements. Therefore, it is 

considered a valuable water conservation ime?sure. 

I 
, I 

3.3.2 MAXIMIZECOOUNG TOWER CY<l:LES OF CONCENTRATION 
I I 

The term "cycles of concentrationn refers to ·ilie number of times the cooling-tower make-
I I ' . . 

up water can be recycled before th~ 'dissolved solids become concentrated to ' , 
unacceptable levels in the cooling tower fuculating water. Loss of water due to 

evaporation in th~ cooling tower will ~sult in an increase in certain chemical 

constituents in the cooling tower dccuiating water. After several Hcycles of 

concentration," the concentration .of ~~stitu~nts in water will become unacceptable for 

the system . . Since evaporation from th~ Jling tower will be a function of ambient . , 
conditions, and therefore cannot be liriU'ted by plant operational factors, the chemical 

composition of:·the circulation water must be routinely monitored and adjusted t9 

prevent the accumulation of uridesirable: co*stituents from exc~eding acceptablt: limits. , 
To a~complish this process, a stream of : w:a~er (blowdown) .. will be removed from the 

I 
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to.wer and sent to. the City o.f AUbumdald's.lastewater treatment facilities fo.itreatment 

and dispo.sal. This blo.wdo.wn vo.lume ~l" + replaced with fresh make-up water, thus 

reducing the overall concentration level i~ thy- cooling tower. In general, it is desirable to 

maximize the cycles of concentration be,cluJ more cycles of concentration requires less 

blowdown, thereby reducing overall plant wi ter consumption. To maximize the overall 

efficiency of the system and for the purpose 6f water conservation, the number of cycles 

. will be maximized by the Project. .,! . 

3.3.3 UTILIZE COOLING TOWER DRIFI1ELlMINATORS 

Cooling tower drift is the water which; j:S 115t from the cooling tower through the air 

while still in liquid form. Drift is diStinguishep from evaporation by the facUhat it leaves 

the tower while still a liqUid (mist). As a w~ter conservation measure, the Project will 

install ·drift eliminators on the cooling ,tovfers. The drift eliminators are extremely 

effective and wiU limit drift to less than O.~percent of total circulating flow. 
I 
I , 

3.3.4 UTILIZE NATURAL GAS EXCU;SIVELY FOR POWER GENERA TION 
I 

The Project will use natural gas as the exclusive source of fuel for power generation. By 

using natural gas only, Calpine ·wiU eliinina!te the need to use Significant quantities of , 
water for the control of air pollutant emis~ions. For 'power plants that operate on 

distillate fuel oil, demineralized water ' o~entimes is injected into the combustion 

chamber of the combustion turbine at the rat'e of approximately one pound of water per 
I " . 

pound of fuel oil to reduce NOx emissions. U the Project had included the use of fuel oil, 

the Project would have required .apprQ)Qmat~lY 500,000 gpd of additional water. 
, 
i 

3.3.5 OPERATIONAL CONSERVATI0N MEASURES 

The Osprey Energy Center will be designed! and operated in a manner consistent with 

good engineering and environmental practifes and will make every effort to conserve 

water. The plant will use only the amount 10f water needed by putting in place those 

engineering controls that wiU ensure thabwater is not wasted . 
. ,I 
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I 
All groundwater that is used at the plan,t will serve a power fundion; it will be used 

either for cooling equipment ~r for ste~n;t. .; nlese functions will be constantly monitored 

for optimum performance by an elaborate st t of sensors, including condensate in the 

main condenser and steam injection in ' the combustion turbine. These and similar 
I 

practices will be continuously monitoredl bYI an automatic control system designed to 

maximize efficiencY within the limits of the e{Juipment as well as the permit. Utilization 

of automatic control systems will rna;<imif Osprey Energy Center efficiency and 

conserve water. I 

A drainage system within the plant will be designed such that all drains within the 

buildings will "drain to concrete sump~ and th~n will be pumped to a neu'tralization tank. 

From this tank the water will be neutraliJ d (if needed), and reused. An internal 
I 

collection system will be installed to collect iI}advertent system leaks such as those from 

around a pump seal or valve, as well as an,Y wiater that is spilled or applied. 
, , , 

I 

Operators will "continually check systems,for lleaks and proper performance. Any leaks 

that are "found will be corrected as quickly ~s feasible. Any leaked water will go to a 
, 

recycle drain . 

Steam that is used to generate electricity through the steam turbine will be condensed, 

and reused in a continuous loop. Emergency eyewash and shower stations will be 
I 

provided with drains that lead to the reu~ oflthat water. 

" Specific Measwes: 

Specific water conservation measures that!wiU be implemented at the facility are: 

• Apply a xeriscape type landscape tha't incorporates the principles of design, 

"appropriate plant selection, soil improv~ment, efficient irrigation, mulching, turf 

concentration, and proper maintenance. 

• Utilize low volume plumbing fixtures. ! 
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i 
• Apply ~ther measures designed to: reduce the amount of water needed, such as 

install automatic shutoff valves where ieJno!Ogically possible. , I 
I . . , 

• As the industry develops new water cOns~rvation programs that can be economically 
, 

achieved, they will be implemented: . ) 
i 
i 

The above conservation measures will be implr mented upon start-up of the power plant. 

If new and innovative methods of water; conservation become available in the furore, 

Calpine will make every effort to implemeht ~y program that is economically feasible. 

! 

I 

: ... 
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4.0 PROJECT Wi\iTEj SUPPLY SOURCES 

4.1 WATER SOURCES , i 
There are a number of potential sources of water for this Project. However, selectipn of 

th~ source(s) to be used' is a function of t~ch1cal, financial, and regulatory con straints. 

Following is a list of potential watersour,.~. I . 

1. Surface water, 

2. Groundwater, 

3. Municipal Treated Water Supply, and, ; , , , 
I 4. Reclaimed water. 

I 
4.2 SURFACE WATER , .1· 

. Surface water is available from Lake Lena (approximately 2,400 feet north-northeast of 
. 

the Site) and Lake Ariana (approximately on"el mile north of -the Site). The surface water 

quality of Lake Lena is characterized as . fair ~o poor water quality. The surface water 

quality of Lake Ariana is characterized as good. 
" ! 

· 4,3 GROUNDWATER , 
Groundwater at the Site is available. T<he Isources of groundwater include: 1) the 

surficial aquifer system (SAS); the Upper Floriaan aquifer (UFA); and the LOwer Floridan 1-. 
aquifer (LFA). Water quality .in the SAS is gen:eraUy fair to good. However, the available 

, 
resource is not able to meet the Project de(Ilarld. Water quality and quantity in the UFA 

is good. Water in the LFA is generally suffioent in quantity but low in quality. The 
., 1 

water quality of the LFA is brackish or hig~ly. r ineralized in the area of the Site. 

. I 
4.4 MUNICIPAL TREA TED WATER SUPPLY 

The Oty of Auburndale's potable water ~a~ent capacity is 6.46 mgd. Approximately 

3.46 mgd of the wa ter is currently supplied; to the consumers. The Gty needs the 
. : I 

additional 3 m gd to supply potable water for future growth and d evelopment. In 
. . I 

addition, potable ~ater from other munid papties, such as V{inter Haven (7~10 miles to 
1 

I 

, . 
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the southeast) and lakeland (10-12 miles to the west and northwest) are aVailable . , 
However, due to' the distance and a~atJd costs with obtaining water from other 

municipalities, these alternatives are not ~nsikered. . 

., . 
'.5 RECLA1MED WATER 

Reclaimed water is potentially available ITom! both the cities of Auburndale and Winter 

Haven. There are two wastewater treatm1ent!plants owned and operated by the City of , 
Auburndale: 1) the Allred Wastewater Treatmf nt Plant (south plant); and 2) the Regional 

Wastewater Treatment P~ant (north plant). 'there is no reclaimed water available from 

the Regiona~ Wastewater Treatment Plaint; lau of the present and future supply of 

reclaimed water from the Regional Wastewater Treatment Plant has been "committed to 

~ther uses. Ho~ever, all reclaimed watt~r f~om Allred Wastewater Treatment Plant is 

available for the Project use. Table 4-1 ~res~nts the reclaimed water characteristics for 

the Allred Wastewater Treatment Plant. 

Figure 3-1 shows a projection for avail~ble reclaimed water from the City of 

Auburndale's Allred Wastewater Treatment·r lant. nus projection shows that. the City 

will be 'able to·.provide an initial 8OO,ooO!gpd of reclaimed water for the Project. The , 
'amount of reclaimed water is projectedl ~o ~crease to 1.4 mgd by the year 2023. The 

. , 
Project will utilize all of. the reclaimed. 'water available from the Allred Wastewater 

Treatment Plant. The balance of the water re~uired for the Project needs to. be provided 
I .' . 

from another source. I 
! 

, 
Reclaimed water from the City of WinterHaven's South Wastewater Treatment Plant is 

potentially available. However, there ~ J o existing pipeline in place to transmit 

reclaimed to the Site. The distance beJeen Winter Haven's South Wastewater , I 
Treatment Pl~nt and the Site is appro~ate~y 10.8 miles. Figure 4-1 shows a potential 

corridor for a pipeline to carry reclaime(lwat~r from the Winter Haven Site to the Project 
! 

Site. As shown in Figure 4-1, the pipe v.;ould need to cross through both highly 

urbanized and environmentally sensitive larehs. Table 4-2 presents the reclaimed water 

characteristics for ~he Winter Haven wastew~ter Treatment PIant. 

i 
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Table ,4-1 

City of Auburndale Wastewater Treatment Plant 
Monthly Operating Report, Lena Run -1999 

• 

Jan Feb Mar Apr May Jun Jul AUR Sep Oct - -Noy-r-Dec· 
0.48 NO' NO NO NO ND NO ND ND ND ND NO 
_NO NO NO NO ~ NO NO NO NO NO NO 

e daily flow (m.d) I 0.16 NO NO NO NO ND NO NO NO ND ND NO 
M NO NO NO NO ~ NO NO NO NO NO NO 

CBODs Effluent (rngll'l 0.76 NO NO NO NO KD NO NO ' NO NO NO NO 
=_~ ~NONONONO~NONONONONONO 

TSS Effluent (rngll) 1.19 NO NO NO NO t-.u NO NO NO NO ND ND 

~i::7~1~~Y) " ' ," :~~: ::: : ~~ ~~ : ' : : : .. ~: : --~"--
---- _.- NlaximurnpH'(SU)' . -- 7:<10'- M)-- 'ND NO ND ' ND '-ND-- NO "'NJ)- NO --NO ND ... , 

otal N (mgll) 1.36 NO NO ND NO ND NO ND NO NO ND ND 
~(mgll) 1.02 ND ND ND NO ND ND ND ND NO •. ~ •. -

n9ll) ND NO NO ND ND NO ND NO NO Nt , m ND ND 
, . . NO NO NO NO NO NO NO I'IU 1\ 

I 
Nitrate m 
_ ~tal Phosphorus (m2l1) 

ecall 
Ultimate c 
Dissolved 

lmgd: million pIlons perdl.Y 
~O;NoOata 

'11\&'\= ml1llgr,lDU ~r liter 

'sU: SWldl.rd Unitl 

(mgll) 
1 (mgll) 

NO NO NO NO NO NO NO NO N U NU NU NUl 

~ NO NO NO NO NO NO NO NO NO NO NO 
~ NO NO NO NO NO NO NO NO NO NO NO 
~ NO NO NO NO NO NO NO NO NO I M 
_ NO NO NO NO NO NO NO NO NO 

NO 
NO 

~; NO NO NO NO NO NO NO NO NO I NOINOg 
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Parameter 
Monthly average daily flow (mgd') 
Perrnitled caparity (mgd) 
~e-month average daily flow (mg-d) 
Percent of permitted capadty (%) 
CBODs Effluent (mgll'l 
CBODs Effluent (Ibslday) 
rrsS Effluent (mgll) 
15S EffluentJlbsldayt 
Minimum·pH (Slf) .. 

Maximum pH (SU) 
otal N (mgll) 
KN mgll) 

Ammonia mgll) 
Nitrate (mgll) 
Total Phosphorus (mgll) 
Minimum chlorine residual (mWl) 
Maximum chlorine residual (mgll) 
Fecal'Colifonn (#loomls) 
Pond avg. daily flow (mgd) 
rroS (total dissolvedsolids; mgll) 

Imgd: mlllion pllons per day 
~NO: No~ta 

'mgII: mlllipnu per litu 

'sU: Standud Unlll 

. 

• 
Table 4-1 (can't) 

City of Auburndale Wastewater Treatment Plant 
Monthly Operating Report, Irrigation Spray Field - 1999 

Jan Feb Mar Apr May Jun Jul 
0.72 0.68 0.65 0.62 0.63 0.74 0.72 
1.40 1.40 1.40 1.40 1.40 1.40 1.40 
0.73 0.70 0.68 0.65 0.63 0.66 0.70 
51% 49% 46% 45% 45% 53% 52% 
0.76 1.47 0.97 2.55 3.81 1.92 2.19 
4.55 8.36 5.23 13.28 19.91 11 .80 13.23 
1.19 1.04 0.74 5.83 2.47 1.86 1.32 
7.13 5.92' 3.99 30.35 . 2.47 . 1H3 7.97 
6,70 6.70 · 6.50 · 6,70 12.91 · 6.60 6.70 
7.40 7.50 7.80 7.80 6.70 7.40 7.40 
1.36 ND ND ND 7.80 ND ND 
1.02 ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND ND ND 
ND ND ND ND ND . ND ND 
0.00 0.00 0.00 0.56 0.00 0.00 0.00 
2.14 0.00 0.86 2.10 3.90 2.20 0.00 
2.99 2.87 2.99 22.14 3.44 <1.00 4.59 
0.25 0.68 0.65 0.62 0.63 0.74 0.72 

lIO.oo ' ND ND ND ND ND 'ND -- --_ . . ----- -- ---- - . .. 

• 

Aug Sep Oct Nov Dec 
0.86 0.85 NO' ND ND 
1.40 1.40 ND ND ND 
0.77 0.81 ND ND ND ' 
61% 61% ND ND ND 
2.18 1.87 ND ND ND 
15.60 13.28 ND ND ND 
J.J7 3.04 ND ND ND 
8.38 21.59- ND . ND- ND ·· 

.. 6.60 . 6.60 . ND . ND NO . 
7.40 . 7.40 ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
ND ND ND ND ND 
0.00 0.00 ND ND . ND 

0.00 0.00 ND ND ND 
6.32 3.95 ND ND ND 
0.86 0.85' ND ND ND 
ND ND ND ND ND 



• 

Monthly. 
!permitted 

t of I 
s Effi, 
S Effi1 

" (mgc 

TSS Effluent (mWl) 

• • 
Table 4-1 (can't) 

City of Auburndale Wastewater Treatment Plant 
Monthly Operating Report, Lena Run - 1998. 

~ 
0.57 
0.65 I n "~ I n. 

MaL Jun lui A~ Sep Oct Nov 0;-
~ ~ ~ . ND NO ~ ~ NO ~ 
_ _ ~ NO NO NO NO NO ~ 

'(mgd) I 0.19 I 0.37 0.55 I 0.52 0.51 NO NO NO NO ~ ~ NO 
,(%1 --L 87% --L 821'_).70% --L 80% 74%, ~ ~ 2ID NO ~ = ~ 

1= - In ~ ~ ~ ~ ~ ~ ~ = ~ 
~ = ~ ~ = ~ ~ ~ ~ ~ ~ ~ 
~ 1m ~ I~ ~ ~ ~ ~ ~ ~ = ~ 

. ,. 7.71 4.56 7.29- ,5.16 3.42 . NO _ND ~. ~ NO . NO . NO 
'I~nimum pH (Su') 6.84 6.70 6.80 6.50 6.50 NO 1'!D'- . NO - No ' NO . I;iD -NO '._ 
liIi!..3ximum pH-(SO) - -'7:95" '7:80 7.80 7:60 8:ro NO NO NO NO ' NO NO l\'O -
~INm~ _ ~ ~ = = NO NO NO NO NO NO NO 
~(mwJ) 1.20 1.94 1.10 0.94 0.20 NO NO NO NO NO NO NO 

a (mwJ) ~ NO NO NO NO NO NO NO NO NO 
"0 lNitlate (mW1) NO NO NO ND NO NO NO NO NO I"U I'IU IV 

1[r' .... 1 Phn" ... hn .... " (mw'l) NO NO NO NO NO NO NO NO NO NO NO NO II 

.-~ ... -... -~~. 

ecal Coliform ( 
timate oxygel 

(mwJ) 

'mgd: million gaIloru per d,y 

W.NoOata 
)mgll; millignw per Ilter 

"sU: Standard Units 

(mgll) 
~ (mwJl 

m ~ ~ ~ ~ NO NO NO NO ~ NO NO 
I ~ ~ ~ 1m ~ NO ~ NO = ~ = ~ 
+ ...... ..""" .. "'" NO NO NO NO . 6.32 25.30 6.67 24.80 1.00 Nu I 'OU 1'10 

'10 ~ NO NO 29.00 39.49 33.60 40.10 7.70 NO NO NO " 
~ : ~ ~ ~ ~ ~ NO ~~NO~~~NO~NO 



• • 
Table 4·1 (can't) 

City of Auburndale Wastewater Treatment Plant 
Monthly Operating Rep,?rt, Irrigation Spray Field -1998 

• 

Ian Feb Mar Apr May lun luI Aug Sep - - Oct Nov Oec 

, daily flow (mgd') I~ 1M 1M lili ~ ~ ~ w 1m ~ ~ ~ 
1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.40 

, daily flow (mgd) 1 0.54 1.01 1.48 1.29 1.08 0.48 0.53 0.59 0.77 0.85 0.88 0.78 
t of 

CBODs Effluent (m ') 
CBODs Effluent ( 

5 Effluent (mw 
TSS 

\ pH (SU' 
-- (SlJ 

I
ffOlai N (mw'l) 
i'fKN (mgll..,),-~ 

, (mWl) 
, (mgll) 

s (mgll) 

'!r(%) 1 115% 101 % 101% 75% 56% 34% 38% 48% 72% 62% 55% 50% 
O~ 0% In M6 O~ 1.11 ~w ~a 2~ 1M ~R I~I 
4.85 11.30 20.20 8.40 3.35 4.43 11.30 15.70 21.10 9.70 --" .," 
1.63 1.03 1.60 1.27 0.85 1.58 1.10 2.16 2.44 1.61 
21.90 12.10 . 18.80, 11.10 5.58 . 6.31 5 .. 70 12.06 . 20.60 . 11.70 1 9.93 _1 H,69 .1 
6.841 J;.70 r 6.il(i 1 6:50 1 6.50 -I 6.50 I 6.50 6.50 'T -6.5Q r 6.So 6.50 r 6;70- -" --, 

- 7.95 7.80 7.8lJ -'7.60 8.10 8:~0 7:50" 7:30'--'--7:00 - '7:20 

10.47 4.34 1.62 9.02 NO' 1.09 0.70 1.38 NO NO NO 
1.20 1.94 1.10 0.94 NO 0.92 0.40 0.80 NO NO NO 
NO NO NO NO NO NO NO NO NO NO NO 
NO NO NO NO NO NO NO NO NO NO NO NO 
NO NO NO NO NO NO NO NO NO NO NO NO 

" (riWll 0.00 - 0.00 0.00 - -0]6-- 0.00 NO - 0.24 0.45 -0.21 I 0.43 0.00 1.00 
oomum chlorine residual (mgll) 0.00 0.00 0.00 1.05 0.00 4.00 2.00 2.20 2.20. 2.20 3.60 I 4.3tl 

Fecal Coliform (#IOOmls) 6.32 . 25.30 6.67 24.80 1.00 <1.00 <1.00 <1.00 24.40 <1.00 49.00 
Pond avg. daily flow (mgd 1.01 . 0.88 0.90 0.56 0.29 0.48 .0.62 0.67 1.01 0.87 0.77 U.lU II 

Imgd: IT'jlJjOI\ gaUOru per day 

lmgil: milligrams per liter 

:JsU: Standard Units 
'NO: No Data 

< 
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Parameter 
Monthly average daily flow (mgdt

) 

Permitted capacity (mgd) 
hree-month average daily flow (mgd) 

Percent of permitted capacity (%) 
CBODs Effluent (mg/e) 
rss Effluent (rng/l) 

Minimum pH (Su') 
~axirnum pH (SU) 

ota! N (mg/l)' .. . .. .. - .. 

TKN,(mg/l) , 

--
""",monia (mgll) 
Nitrate (mgll) 

otal Phosphorus (mglI) 
Minimum chlorine residual (mgll) 
Maximum chlorine residual (mgll) 
Discharge to Peace Creek Canal (mgd) 
Dissolved oxygen (mgll) 
CBOD(mW') 
NH3-N (mWI) 
Alkalinity (mg/l, as CaC03) 
IDS (total dissolved solids; mg/l) 

Lmgd: minion gaUons per day 
2N[},:-JO Data 

lmgll: milligrams per liter 

·SU: ~tandard Units 

• 
Table 4~2 

City of Winter Haven Wastewater Treabnent Plant 
Monthly Operating Report -1999 

Jan Feb Mar Apr . May Jun Jul 

2.93 3.18 3.00 2.81 2.79 2.74 2.87 
5.00 5.00 5.00 5.00 5.00 5.00 5.00 
3.10 3.12 303 3.00 2.87 2.78 2.80 
62% 62% 61% 6D% 57% 56% 56% 

21.36 7047 3.45 5.70 11.09 6.15 4.71 
113.00 31.70 14.59 32.01 89.19 26.48 8047 

6.50 6.70 6.70 6.80 6.40 6.70 6.50 
7.20 7.30 7.20 7.30 7.40 7.50 7.30 

- . -1'l ,Oj , · Ms : 6.65 . · ND 4:07 " ' 0'.49.' ... 6.21 
4:13 @ 2.:JL , 4.32 ND 0.00 , 5.44 -
0.00 0.18 0.00 0.00 ND ND 1.85 
6.90 9.05 4.33 ND 4.07 0049 0.77 
8.81 1.25 0.07 . 7.00 9.70 2.22 1.33 
0.50 0.6D 0.70 0.6D 0040 0.30 0.6D 
6.00 1.30 1.70 1.40 1.70 1.90 1.80 
4.53 2.98 2.20 1.56 1.6D 2.35 1.94 
6.30 6.6D 5.90 5.10 6.30 5.00 SAO 
1.05 1.42 1.57 2.74 3.52 2.49 2.43 
0.00 0.51 0.12 0.16 0.02 0.15 0.12 

110.00 287.00 186.00 260.00 271.00 273.00 229.00 
602.32 573.05 533.39 616.73 664.60 663.82 I 4B4.s7 

• 
Aug Sep Oct Nov Dec 

ND' NO NO ND ND 
ND NO . NO ND ND 
ND NO NO ND ND 
ND NO ND ND ND 

ND NO ND ND ND 
ND NO NO NO ND 

ND NO NO ND ND 
ND NO tID ND ND 
NO'. NO_ . , NO. , . ND . . ND -- - , 

ND NO ND · ND · . N];) - --, -
ND NO ND ND ND 
ND NO ND ND ND 
ND NO ND ND ND 
ND NO NO NO ND 
ND NO ND ND ND 
ND NO . ND ND ND 
ND NO NO ND ND 
ND NO ND ND ND 
ND NO NO ND ND 
ND NO ND ND ND 
ND NO NO NO ND 

- -



• • 
Table 4-2 (can't) 

City of Winter Haven Wastewater Treatment Plant 
. Monthly Operating Report - 1998 

jan Feb Mar Apr May jun jul Au" Sep Oct I "Nov' 

• 
Dec 

e daily flow (m"d') 3.70 4.03 NO' 3.43 2.39 1.92 2.60 2.20 2.54 2.49 
Y (m"d) 5.00 5.00 ND 5.00 5.00 5.00 5.00 · 5.00 5.00 5.00 ,.W ,.W 

Iw. 
!S.e daily flow (m"d) 3.49 3.81 ND 3.94 3.11 2.33 2.54 2.20 2.45 2.40 · 3.01 2.95 

:itv (%) 70% 76% NO 79% 62% 47% 51 % 44% 49% 48% 60% 59% 

iTSs 

.... ~ 
"pH (stt) 
n pH (SU) 

-- - .. 

.. 'fJI~i'UIl)g(I",J,=" ~ 
-2im"m 

I£' e (m!$' I 
rrotal Phosphorus (mg11) 

I~ e to Peace 
~mW1) 

IINH3.N (mgll) 
y (mg11, as I 

(m <ll) 

(m2:dl 

ffbs (total dissolved solids; mgll) 

lmgd; million gallons per day 
zND; No D.l.ta 

'm&'l: milligrams per litt. 
"sU: Standard Units 

5.57 6.09 ND 6.90 5.74 10.03 6.73 5.70 4.69 5.12 3.41 2.56 
50.98 65.23 ND 18.60 6.53 6.36 14.90 10.17 8.46 5.71 4.00 5.04 
6.60 6.40 ND 6.30 6.50 6.60 6.40 6.50 6.30 6.40 6.30 6.50 
~90 ~~ ND ~. ~. ~90~90 ~OO ~90 ~90 ~OO ~201 

'2:87. . ::2.25 ND 7.04 . 5.57- . IE .1.02 3.43 .4:93.:' 4.66 .. NO ' 2"" . 
_~ . ND ND ~ =m= 1~ 1~ ~ N 

4.16 0.00 ND 0.62 0.32 0.46 2.22 0.02 0.00 0.00 0.00 0.04 
2.87 2.25 ND 4.44 3.02 1.98 1.02 1.51 3.71 3.71 8.55 0.54 
4.36 4.81 ND 5.15 5.01 · 3.80 2.41 7.86 1.86 12.45 0.07 1.82 

~ ~ ND = ~ = ~ = ~ ~ ~ ~ 
.. ..... ........ .. ..-. ~ .. " - ... " - .. ,-, ...... ,.., .. "" - ... " 1.40 2.10 1.70 

2.76 I 3.34 I 254 
~ I 4.30 3.20 4.50 5.00 5.40 5.~ 5.80 6.20 

2.35 1.94 ND 1.88 2.44 4.19 1.61 1.18 1.47 1.13 1.33 0.98 
~ ~ ND = = ~ = = ~ = ~ _ 
83.00 ·34.00 NO 98.00 145.00 117.00 92.00 118.00 100.00 _ H4,OO 106.00 115.00 

I 391.791 404.00 I 333.64 1 399.81 I 374.741 374.291 366.18 1 400.21 I 37i .. s2 
= 
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Additionally, the use of reclaimed water fjoil the City of Winter Haven at the Project 

would require the City upgrade its exiStinguJatment 'system to achieve compliance with 

the requirements in Chapter 62-610, F.A,~.),I j As required by this rule, the reclaimed 

water used at the Project has to be highlY; disinfected (see Table 4-2). Otherwise, the 

cooling tower would need to be located a~ leJst 300 feet from the property line. Since 

there is no room at the Site to comply with the 300-foot setback requirement, only highly 
. ! . . 

"disinfected reclaimed water can be useg I at ,the Site. The cost associated with this 

treatment would be in addition to the pip~lin~ b ts. 
'I 

. , I 

I 
. , 

' 1 ' . 
, ' 

" 
, ! 
, I 
. I 

I , 

i I 
, 

. ; 

" 
, 

, , . 
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I i I I , 
5.0 WATER SUPPLY AL TERNA Tl\{E !IDENTIFICA TION AND ANALYSIS , , , . 

'I I 

5.1 GENERAL DISCUSSION 

Water source alternatives for the Project :are ~escribed in this section. As discussed 

before, a high quality water is a preferred as the make-up source of water. High quality 
I 

water will reduce the Project cost since :it re;quires less treatment and provides the 

opportunity to increase the number of cyc1~ of :concentration, which results in less water 

use and wastewater. production. Therefore, u1e base case alternative will consider the , I 
best water quality. 

5.2 BASE CASE (Groundwater from UFA:) 

The base case for the Project water alternatives lnvolves the use of groundwater from the , 
UFA. The maximum daily water demand! for the Project in this case will be 

approximately 4.788 mgd. On-site wells corripleted into the UFA would be used to , 
withdraw groundwater. 

A numerical groundwater model (Visual M.OOr lOW) was used to simulate drawdown 

in the SAS, intermediate aquifer system, and t:he UFA based on withdrawals from two 

weUs. A steady state model was developed. Based on SWFWMD rule criteria and the , , 
Water Use Permit Information Manual, the model results indicate that the UFA could be 

used as the sole source of 'water for th~ pb ject. At lOO-percent mciXimum daily 
. I . . 

consumption, there would be no adverse i1l1par' 

5.3 ALTERNATIVE 1 (Groundwater froth UFA and Reclaimed Water from City of 
.Auburndale) . I , , 

nus alternative would use a combination o£ grqundwater and reclaimed water. The Oty 

of Auburndale's Allred Wastewater Treatmen~ Plant is located approximately one mile , 
east of the Site. The Allred Wastewater Tr~a~ent Plant presently produces an average 

daily volume of 8OO,CXX> gallons of reclaim~d J,ater. Currently, the Oty does not have 

any beneficial use for its reclaimed water ir?m. AI1red Wastewater Treatment Plant. The 
, 

• effluent (reclaimed water) is discharged to~ th, Derby Spray~eld or into the Lake Lena 

, I 
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'I : i 
Run when the sprayfield is saturated d¥e l to precipitation. Currently, the City's 

maximum discharge to the Derby Sprayfiel;d i~ 750,000 gpd. Any generated reclaimed 
. I 

water in excess of 750,000 gpd is discharged py te City to the Lake Lena Run. 

I 
I 

Under this water supply alternative, the Pr0ject would use all available reclaimed water 

from the City (800,000 to 1,400,000 gpd), The I additional water needed for the Project 

would be provided from on-site wells completed in the UFA. This alternative would 

require the construction of a reclaimed wa~e.r !suppty line from the Allred Wastewater 

Treatment Plant to the Site, a return line to the Allred Wastewater Treatment facility, and 

in the event ~at the wastewater chemistry exckeds the limits imposed by the treatment , 
fadlitr:, an alternative discharge to the Gty'1S ~orth Regional Plant will be provided. In 

addition, in order for the Project to use reclai'med water, this water must conform to 
. I 

high-level disinfection standards. This req~ir~s an upgrade to the Allred facility. The 

. upgrade would consist of adding an open <;:nanhel ultraviolet (UV) system. The total cost , 
of this alternative, including groundwatertWitI{drawal, is estimated at $1.74 million. As 

discussed in Section 3.3 and illustrated b~: Fitrue 3-1, the volume of reclaimed water 
I 

generated at the Allred Wastewater Treatment rlant will increase over the next 20 years. 

As more reclaimed water becomes availabie, the Project will use it instead of 
, I 

groundwater. Figure 3-1 depicts the growth ~ reclaimed water volume over time. As 

such, the Project's use of reclaimed ':Vater, is lexpected to increase apprOximately 75-

percent over the next 20 years. This plan W¥l p1rovide a further reduction of 600,000 gpd 

of groundwater extraction for the project l ba~d on the Oty of Auburndale's future 

effluent flow projection. . " I 

5.4 ALTERNATIVE 2 (Surface Water) 

Surface water from Lake Lena is available .. ~ Lena is located approximately 2,400 feet 

north-northeast of the Site. 

Surface water quality in Lake Lena is get}~rapy fair to poor. This may require on-site 

tre~tment prior to use. Environmental: ~~l:erns and public opposition are major 

constraints in using surface water for this : J!roitct. Because of potential impacts to lake 
! I I . 

, I 
" , 

i I " ' 



• 

• 

• 

03/17/00 'LII 9939570 

: 'I 
. levels, wetlands, and stream flow in Lake ~:Ja Run, it is not certain that a permit for 

~ithdrawal of surface water could be ob~aiJed. As a result, this alternative is not 
I I 

considered viable. 

I 
. I 

5.5 AL TERNA TIVE 3 (Groundwater fro~ StS) 

Groundwater from the SAS is generally: of fair to good quality in the Project area. 

However, the limited yield from the SA~ ~aies it very difficult to obtain meaningful 

quantities of groundwater from the Site. Assu4ting a yield of 50,000 gallons per well per 
. I 

day, a total of 66 on-site wells would be; re1Uired to meet the Project demand. In 

addition, pumping the SAS may impact nearoy wetlands and lakes. This would be a 

. majo~ environmental constraint for utilizink Je SAS. As such, this alternative was not 
. I I 

found to be viable. ' I 
, 
, , 

5.6 ALTERNATIVE 4 (Brackish Groundwater from LFA) 

Brackish water from the LFA is available. HQL ever, the poor quality of the LFA water 
I 

would require both additional capital expenditures and increased operational expenses 

for pretreabnent systems. In addition, caPitaJ!costs (specifically well construction costs 

and pumping costs) would increase substantially utilizing water from the LFA, as 

compared with the UFA. Another significant: cbst associated with this alternative is the 
, I 

disposal of the brackish water reject from: ttt~ pretreatment plant. The only fea!';ihle 
I 

means of disposal for the concentrated reject :qquid is via deep well injection. The cost 
I 

and pennitting difficulties associated with ~ alternative is ·presented in Section 6.0. 

The additional capital cost (estimated ~t $3:.9 million) and uncertainty involved in 

obtaining a petmit for injection makes thisFoptibn not viable. · , I . 
I 

5,1 ALTERNATIVE 5 (potable Wat.,) ': I . 
Water from municipal sources is available. lhe closest source to the Project is the City of 

· I 
Auburndale. They have a total of 3 mgd .~f ayailable water. A 12 inch diameter water 

· I 

transmission main is located ~n the north side lof Recker Highway (along the south side 

of the property line). The impact fee and !cci*umptive use cost for this alternative, as 

well as th~ City's obligation to reserve Pc?1ab:1k water for the City's future grow~ and 

I 
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, I 

development, would be~me serious cons~W~ in developing this alternative. AS such, 

.he al.emative use was no. deemed '0 be ViJblk/ 

5.8 ALTERNATIVE 6 (Maximum Rec1ai:r~ed lwater) 
. This alternative will require the Site to reci!ivk reclaimed water from both the Gty of 

Auburndale and Gty of Winter Haven. : :w~ter Haven has approximately 3.0 mgd 

available of reclaimed w'ater~ Therefore, ~Il1J groundwater will still be required. No 
, : I 

reclaimed water is .available from the Gt)-i o{ ILakeland, since their reclaimed water is 

committed to other sources. ; I 

r 
, 

Due to lack. of existing pipelines for transpoh and delivery of reclaimed· water, this 
I 

alterylative wiD require design and const~ctioh of piping systems to the Site from both 

the Auburndale and Winter Haven wastew~te.rltreatment facilities. Improvements to the 
, I ," 

City of Winter Haven's treatment facilities would a1so be required. The maximum use of 

reclaimed water would degrade the water q~ality for the Site, thereby increase the 

overall water consumption. In addition, i.t Si~g only reclaimed water at the Site may 

increase the generation of. wastewater. Tile cPmbination of increased wastewater <;lnd 

proposed di~harge to Auburndale's tre~tm!ent facilities would effectively require 
. I 

Aubu~dale to treat Winter Haven's water. p'erefore, a separate additional pipeline 

would be required between the Site and the ""linter Haven Wastewater Treatment Plant 
I . -

for delivery of wastewater from the Project; to the Winter Haven Wastewat~.r :Treatment 

Plant. The cost estimate for this option is 3p,prdximately $6 million, not including land or 

right-of-way acquisition costs, ope~tio~ and maintenance costs (water . , 
treatmenVchemistry usage)," and costs ass09.ated with upgrading Winter Haven's , 
Wastewater Treatment Plant to allow for unrestricted public access. . , I 
Pennitting and construction of the pipelin~ JiU be difficult, at best Since the pipeline 

has to ~ environmentally sensitive ;'*'4 highly urbanized areas, environmen~l 

concerns, public opposition, engineering czJn~ttaints and economical factors would pose 

~riOUS problems.- Addition~lly, this a1ternJti~! may face concerns regarding the mixing 

~f reclaimed water from two different sou~s. I The wastewate~ generated at the Site wiU 

I , 
, , 
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have the water quality characteristics of reJ~Jed waters from both Winter Haven and 

Auburndale. It may not be possible to dikhhrge the resulting Project wastewater to 

either of the treatment plants. Both d ties ~a~ kruse accepting the wastewater from the . , I 
Project due to concerns of violating their NP9ES pennit conditions. Therefore, due to 

issues discussed above, Winter Haven is n6~a viable option for reclaimed water. 
I 

, , , 

I 



• 

• 

• 

03f17l00 

, i 
6.0 SELEcrED PROJECf WATER SUPPL Y ALTERNATIVE 

I ! , ! , 

9939570 

FoUowing is a descriptive analysis of the water.sppply alterna tives for the Project. 

I 

6.1 ANALYSIS OF ALTERNATIVES 

Table 6-1 provides a summary of the wate~ alt:ernative analysis. This table provides a 

descriptive evaluation of each alternative. 
i . I 

I 
From a development perspective, fresh grouhd~ater is the most cost-effective alternative 

for the Project. As mentioned in Section 5.2, lthe UFA could provide the total water 

needs for the Project. However, complianCe" wi~ the Conditions for Issuance presented 

itt Section 1 may make this alternative less a~ctive from the pennitting perspective in 

-comparison to Alternative 2 (Groundwatel'l from UFA and Reclaimed Water from the 

City of Auburndale). To establish a base for e~nomic analysis of alternatives, the cost 
I 

for development of groundwater · from the I UFA is used. The capital cost for , 
.' , 

development of this alternative is estimated as $p.5 million. 

I 
Using reclaimed water is another option for ,~s Project. Sources of reclaimed water 

include wastewater treatment plants for th1 d~es of Auburndale (located less than one 

mile due east of the Site) and Winter Haven (~pproximately 10.8 miles from the Site). , 
The use of reclaimed water from Auburndale';s Allred Wastewater Treatment Plant is 

. , I 
feasible, both from an economic and engineering perspective. The Allred Wastewater 

, I 
Treatment Plant currently can provide 8OO'Cf>Oj ~gd of reclaimed water to the plant, and 

. in the future, may provide a total of 1.4 mgd .(~ Figure 3-1). The difference between 

these numbers and the total annual average wi ter demand of 3,554,000 gpd needs to be 
I 

provided by other sources. In Alternative 2,1 a combination of reclaimed water and 
, 

groundwater from the UFA is considered. ' [fh~ volumetric ratio between the reclaimed 

water and groundwater in Alternative 2 is 1 tol3.5. The total cost for this alternative is 

estimated as $1,740,000. I 
.1 

.1 
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The City of Winter Haven treatment plant is located approximately 10.8 miles from the 

Site. It can potentially provide up to 3 mgd o~ r¢~aimed water, but only if a pipeline to 

the Site is installed and improvements to the iWin~er Haven Wastewater Treatment Plant 

are constructed. The additional capital costSi forl pipeline installation and engineering 

constraints makes this option unreasonably expe.~sive and infeasible. In addition, when 

reclaimed water is used as the sole source for c~ling tower make-up, the number of 
; 

cycles of concentration will be reduced signifi~antly, resulting in much larger quantities 

of wastewater (over 1,200,000 gpd). Since the: <l=i~ of Auburndale treatment system has a 

limited treatment capacity, part or all of the wastewater would need to be returned to 

the City of Winter Haven. However, this apprO:a1ch would create a liability concern for 

the City of Winter Haven because the compdSiti~n of the waste stream would include 

wastes from Auburndale. In addition, another pipeline will need to be built to carry the 
. ' 

Project's wastewater. to Winter Haven and addl to the Project's cost. If wastewater 

discharges to the City of Winter Haven sewer s~stem are not a practical option, other 

means of wastewater discharge would need: to Ibe used. The only other reasonable 

option for the disposal of wastewater is deep lwell injection. This option would require a 
. I 

vigorous testing. documentation and pennitting process. The cost for design, permitting. 

and installation of the injection wells is $3.9 P'iillit n (est.). The total cost associated with 

this alternative, including groundwater withdraw~l, is $10,SOO,lXXl 

! 
The remaining alternatives (surface water, brackish water, groundwater from surficial 

I 
aquifer) are not considered viable options, mainly ·due to regulatory, engineering. and 

I , economic constraints (see Table 6-1). 

i 
6.2 WATER SUPPLY ALTERNATIVES CONCLPS10N 

When considering the foregoing alternatives an~ysis and the information contained in 

Table 6-1, it is clear that the only feasible altern'at:i,~e to groundwater as a sole source is to 

utilize a combination of UFA groundwater I antl reclaimed water from the City of 

Auburndale The Significant points th~t lead to: thil include: 

. 1 
• During the beginning of the Projec~ app,roximately one-fourth of the average 

groundwater requirement will be e:.fml ted by using reclaimed .water in the 
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plant processes. As additional red~~~ J ater becomes available, approximately 

one-third of the groundwater reqUirement!Will be eliminated. 

• Utilization of a local reclaimed water reso~rce that is currently disposed of with· , . 

no beneficial purpose. I 
• Plant upgrade.costs for additional ultbviOI~e t treatment at the Allred Wastewater 

Treahnent Plant are deemed reasonable. 
I 

• While there are considerable costs for a~quiring ~md transferring the City of 

Auburndale's reclaimed water, the econoJics are feasible. 
I 

• An analysis of using groundwater exclu~ively at the Project demonstrates no 

significant adverse effects on existing legal ;uses on the environment. 

• By supplementing groundwater use with reclaimed water, withdrawal imp?cts 

are reduced further, ensuring that there will be no adverse impacts to .other 
, ; 

existing legal withdrawals and environmeQtal features . . , 
• This choice makes maximum use of 10-Wer quality water resources prior -to 

I 
utilizing groundwater resources. I 

6.3 CONOmONS FOR ISSUANCE SUMMARY 

Fo!lo-wing is a summary of the information I pr~sented in the Water Use and Water 

Supply Alternatives Analysis to demonstrate that the Project water use satisfies the 
. I 

requirements of Chapter 373, F.S., and Chapter 400·2, F.A.C. With respect specifically to , . . 
·Rule 400·2.301, F.A.C., Conditions fo~ Issu311ce pf Permits, the infonnation .presented 

herein demonstrates that the water use is reasdnable and beneficial, is in the public 

interest, and will not interfere with any existing legal use of water. 
I 
, , 

(a) The water use is necessary to fulfin a reasonable demand. 

i 
The generation of electrical power is a netessary and highly regulated industry. . I 
Operation of the Osprey Energy .Center, and its concomitant water use, is 

entirely contingent upon the demand foJ electricity. The water use associated .. I 
with power production has long been reargnized as reasonable, beneficial and in 

the public interest. To demonstrate this for the Project, water demand and the 

I 
• 
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,. 
various water uses have been prop;e rl~ ' accounted for by addressing process 

requirements, system efficiency and re4~J treatment effects, disposal, alternative 
'I . 

sources of water and conservation measures. Documentation has been provided 
. ' I 

to demonstrate that ~e proposed withddwal quantities are necessary to supply 

a reasonable demand for electrical power J eneration. 

(b) The water use will not cause quantil or quality changes whlch adversely 

impact the water resources, inciuding:boJ surface and ground waters. , 

·The proposed withdrawal of water meets all rule criteria for approval.. There is 

no proposed use that would adversely -~mpact surface water or " groundwater 

resources due to quantity or quality chan"ges. Worst-case groundwater modeling 
I 

simulations predict drawdown in the UFA at the property boundary will be 2.80 

fe~t. This is <less drawdown than! ~e ! screening threshold allowed by the 

SWFWMD in the WUPIM, Section 'ct. Documentation is provided in 
I 

Attachment E~2 of Appendix 10.1 .8 ~o demonstrate that all applicable 
I 

performance standards are met. I 
, 

(c) The water use will not cause adverse environmental impacts to wetlands, , 
lakes, streams, estuaries, fish and wildlife, 6r other natural resources. 

The proposed withdrawal of water will 1 t cause unacceptable adve';' impacts 

to envirorunental features related to ; wJter resources of the District, for two 

reasons:: 1) there are no envirorunental fel tures on the Site, and 2) groundwater 
I 

modeling simulations predict drawdownl in the SAS, beneath nearby wetlands 
I 

and water bodies, will be less than 0.5 feet, which is less than the screening 
I 

threshold allowed by the SWFWMD In th~ WUPIM, Section C. Documentation is 
.! ,I 

provided in Attachment B-2 of Appendix 10.1.8 to demonstrate that all applicable 

performance standards are met. 

. 1 

I 
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I : I III ' 
(d) The water use will not cause water: lev.cls or rates of flow to deviate from the 

I 
ranges set forth in Chapter 4O~f F .A.c. 

i ' 

The proposed withdrawal of water 'Will not cause deviation in any applicable 

water leveis or rates of flow. There aJ no minimum flow rates, minimum 

Potentiomebic surface levels or mininluJ water-table levels established. There 
I . 

are no defined stressed lakes within Ire area influenced by the proposed 

withdrawal. Further, the results of ' the 'groundwater model simulation of the 
; 

proposed withdrawal, combined with oilier groundwater withdrawals, indicate 

that there would not be adverse or ,unaJceptable impact if stressed lakes were 

present. . 'I 
I 

(e) The water use will utilize the lowest w~ter quality the Applicant has the ability 
I 

I 

Consideration has been given to using. th~ lowest quality water available, and the 

project has been d esigned to use the !owJst quality water which is acceptable for 
, ' 

the proposed use. Alternative sources in6 uding highly-mineralized water from 

the Lower Floridan aqUifer and reclalmediwater were evaluated for feasibility. It 

was dete~ned that utilizing redaimedl water from the City of . ~uburndale's 
Allred Wastewater Treatment Plant iSla viable alternative to the exclusive use of ! . . 
groundwater because this alternative Is enVironmentally and economically 

I 
feasible. It is expected that this alterna'tive source will eventually be able to 

. I 
supply approximately ~percent (1 .4 mgd reclaimed water vs. 355 mgd average 

daily annual water use) of the water J quirement. This is the only feasible 

alternative to the exclusive use of ~ou4dwater because of the environmental 

impacts and economic considerationS asS+ated with other alternatives. 

I 

(f) The water use will not significantly indl ce saline water intrusion. 
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. , . . 
, I 

, , 

, 'I!I 
Results of the groundwater model simul:a tion of the requested withdrawal rates 

indicate that the propClsed water use \Af~ hot induce movement of a saline water 

int~rface inland or towards a potable withkrawal. Further, there is no discernible 

drawdown of the potentiometric surface ~t the boundary of the Most Impacted 

Area of the Easterri Tampa Bay Water Use Caution Area. Documentation has 

been provided to demonstrate that· the requested withdrawal will not cause 

significant saline water intrusion. 

(g). The water use will not cause pollution of the aquifer. 

A Phase 1 Environmental Site AssessmeJ (ESA), following American Society for 
I 

Testing and Materials (Designation E 1527,-97), was completed for the Project Site 

during August 1999. The FSA results revealed no evidence of recognized 

environmental conditions associated witn the Site. The proposed withdrawals 

are nQt expected to degrade the water ;quJrlitY of the aquifer by causing pollutants 

to spread. 

I 
I 

(h) The water use will not adversely impact offsite land uses existing at the time 

of the application. I 

-
The proposed withdrawal of water will not cause an adverse unmitigated impact I -. -
on any existing Jand use. Results of the steady-state, peak-month -groundwater 

model simulation predicted drawdown J the SAS at the Project Site boundary is 

0.36 feet. Therefore, there will be no 'si~cant reduction in water levels in an 
, 

adjacent surface water body to the exte*t that utilization of the water body is 

impaired and. no significant damage to crdps or other types of vegetation. 

I 
(i) The water-use will not adversely impact an existing legal withdrawal. 

The proposed withdrawal of water toJther with other withdrawals will not 

cause an unmitigated adverse impact on al legal withd{awal existing at the time of 
I 



• 

• 

• 

03/U8l00 , , 
, ' 

9939570 

'I 

application. Based on the results of groundwater model simulation, t,he 
, ' , 

requested withdrawal will not impair thr withdrawal capability of an existing 

legal withdrawal to a degree that thJ existing withdrawal would require 

modification or replacement to obtain ~e water it was originally designed to 
I 

obtain. Documentation has been prov~ded to demonstrate that all applicable 

performance standards are met and therk will be no ad verse impact on a legal 

water withdrawal existing at the time of abplication. 
I 
I 

G) The water use will utilize the local . iater resources to the greatest extent 

practicable. 

The Project will be relying exclusively. anI the local water resources for all of the 

water s~pply. · Demand- will be met "through utilization of all the reclaimed water 
I 

available from the City of Auburndale',s Apred Wastewater Treatment Plant, with 

the ba1ance derived from the local ground~ater resource. 

I 
(k) The water use will incorporate water cbnservation measures. 

, I 
The Project incorporates a multitude'of wiater conservation design features. One 

, I 
of the most significant water conse~g a~pects is the selection of natural gas fuel 

for firing the combustion turbines in~teadl of distillate fuel oil. It is estimated that 

this will save approximately 500,000 gIf of water that would ~therwise be 

required to control air pollutant emissJons if firing with distillate fuel oil. 

Conservation of cooling water is anocler area of significant . water savings, 
, . I 

achieved by maximizing the number of :times that cooling water is recycled and 
. . I 
by emp.loying drift eliminators in · the I cooling "towers. Many other water 

conservation measures involving Projedt design and operating practices are 

specified in the Water Conservation ~eashres section. 
. 'I 

(I) The water use will mcorporate ' reuse measures to the greatest extent 

practicable. .1 

I 
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Two sources of available reclaimed wa~e; Lre evaluated and it was determined 

that reclaimed water is available 'and :,p~(oPriate for reuse. It was determined 

that one of the sources is not feasible :fbr iuse because of excessive environmental , ' 'I " ' 
impacts and costs associated with 1) :c9nstruction and operation of transmission 

pipelines, and 2) inadequate water qU~li~ characteristics. However, all available 

reclaimed water. from the Gty of Au'bumdale's Allred Wastewater Treatment 

I'lant'wiU be used for the Project at S!;l\Iu'9' and wiU ultimately be able to provide 

approximately 4Q..percent of the ~at~i requirements. Reclaimed water is 

incorporated into the Project water u~ to r e greatest extent practicable. 

, 
(m) The water use will not cause.water-lo.go to waste. 

I I 
I , . , 

The proposed withdrawal of water wui n:dt result in the waste of water. Waste is 

defined as the causing of e~cess water :to ·J .m into a surface system. There are no 

water use activities associated with. thelr rdject that will result in runoff. . 
, " 

, , 
, , 

(n) The wat~r use will not otherwise bJ harmful to the water resources within .the 

District. ' i; I 

The proposed withdrawal and ~se of wC\tbr will not otherwise be ha~ful to the 

water resources within the District. ~ Fu~er, the Project intend~ .. t9 utilize a 

rec1a~ed water resource that is curre'~t1y-bsposed of prior to any be~efidal use. , ; i 

, ' , , 

I 

I 
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10.2 Zoning 'Descriptions , 
I 

, I 

I 
I , ,I 

, ' , 
I 
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Sec.5.6.14 L\- LIGHT INDUSTRIAL. ,. I 
5,6.14.1 STATEMENT OF INTENT. T~ese districts are intended for light 

manufacturing. processing. sto:ragq and warehousing. wholesaling. and 
distribution. Institutional and r~sidential uses are prohibited as not in 
'character with the activities condubed in these districts. Service and 
commercial activities relating to the lcharacter of the district are permitted. 
Regulations are intended to pr~vent or reduce friction between uses in this 

district and also to protect n'ear~y residential districts. Pe'rformance 
standards are applied at lot line"si. I 

5.6.14.2. PERMITIED PRINCIPAL.USES AND STRUCTURES. . . 

5.6.14.2.1. Li~ht manufacturing. ~rocessing, fabricating and similar uses. 

5.6.14.2.2. Wholesaling, warehOU~ing, storage, distribution establishments 
and the like. 

5.6.14.2.3. Bulk storage inflamm~ble liquids. 

5.6.14.2.4. Outdoor storage lots: ~nd yards; except wrecking yards, junk 
yards or yards used in whole; pr in part for scrap or salvage operatk>ns 
or for processing, storage, di,splay, or sales of any scrap. salvage"or 
second-hand building ma.teri~ls. junk automobiles. 

5.6.14.2.5. Vocational schoo.ls arid trade schools involving operatioris of 
a light industrial nature. 

5.6.14.2.6. Retail establishmentsl for sale of new and used automobiles, 
motor cycles. truck and rtractors, manufactured homes, boats, 
automotive vehicle part~ a~d accessories (but not junk yards or 
.automotive vehide wrecki:ng yards), heavy machinery and eqUipment, 
farm equipment and ·supplies, lumber .and building supplies, 
monuments, and similar us~s. 

, 

5.6.14.2.7. Service establishme~ts catering to commerce and industry 
including linen supply, . freight movers, communications services, 
business machine services,! canteen service. restaL!rant,· hiring and· 
union halls, employme.,t agency, sign company, automobile service 
stations and truck stops, :grdcery stores and similar uses. 

5.6.14.2.8. Vocational, tech~ical [ trade, or industrial schools and similar 
uses. ! , , 

5.6.14.2.9. Clinic in connection .with industrial activity. , 
I 
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5.6.14.2.10. Miscellaneous us'esl such as -express office. telephone 
exchange, commercial :p~rking lots and parking garages, motor. bus, 
truck or other transportation ~ erminal. . 

5.6.14.3. PERMITIEDACCESSORY USES AND STRUCTURES. Uses and 
structures which: 

5.6.14.3.1 . Are customarily· acpessory and clear1y incidental and 
subordinate to permitted lor permissible uses and structures. 

I 

5.6.14.3.2 . . Are located on thelsar e lot as the permitted or permissible use 
or structure, or on a contiguous lot in the same ownership. . 
. I 

5.6.14.3 .3. Do not involve operations or structures not in keeping with the 
character of the district. ; I . 

5.6.14.3.4. Dwelling units when .a part of the permitted principal use, for 
owners and employees Gnl~. provided all minimum requirements for 
the area, setback, height' and related requirements for the district are 
met, and provided further, t~at all such dwellings shall be confined to 
the rear one-half of the grpund floor, or to a floor other than the 
ground floor of the princ,ipai permitted use. Dwelling units shall be 
limited to one for each perrilitted principal use and contain a minimum 
of 500 sq. ft. of living , ar~a but in no case shall the aggregate 
residential floor area exceea the aggregate floor area of the pennitted , . 
principal use. One off-stieet parking space shall be provided for each 
dwelling unit in addition td the required off-street parking for the 
permitted principal use and Shall be provided at the rear or side of the 
principal use. i 

5.6.14.3.5. Dish Antennas. i 

5.6.14.4. SPECIAL EXCEPTIONS. 
, 

5.6.14.4.1. One manufactured home or recreational vehicle for residential . , 
purposes, in 'connection with a principal use when used strictly for 
demonstrated security· purPoses and provided further that all yard 
. requirements shall be met as for a principal use. 

i 
5.6.14.4.2. Manufacturing, p~ing and assembly, but with the following 

conditions: these land use~ shall be conducted on property(s) within 
structure(s) enclosed · on ~ sides with no openings, other than 
windows and personnel poors for ingress and egress, when the 
property abuts or is adj*~ent to properties classified residential, 
institUtional. or commerPiil! on the Auburndale Zoning Map. Site 
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compatibility requirements, sh?I.I. at a minimum, be met in compliance 
with Sec. 5.2.17. ?f the LOR. I 

I 
5.6.14.5. PROHIBITED USES AN~ \>Tj UCTURES. 

5.6.14.5.1. Dwel!ing units exc:ept as provided otherwise herein. 

5.6.14.5.2. Private or public elefnehtary or high schools. 

5.6.14.5.3. Yards or lots for sc~p,.J salvage operations or for processing, 
storage. display, or sales !of lany scrap, salvage, or second-hand 
building materials, junk 8t1t'or:npbiles, second hand automotive parts; 
wrecking yards or junk yards;: all uses or structures not of a nature 
specifically permitted herein.1 and any use not conforming to the 
perfonnance standards se~ fo~h in Article IV. 

5.6.14.5.4. Junk Yards. 

5.6.14.5.5. Off-s~e signs. 

5.6.14.5.6. Abandoned signs. 

5.6.14.5.7. 

5.6.14.5.S. 

i 
Excavation, borro~ pit~. 

Mining. I . 
Salvage operations, recycling , building, yard. 

I 
5.6.14.5.9. 

5.6.14.5.10. Livestock, includinQ s+ne. cattle. sheep, goat~. and poultry. 
, 

5.6.14!eet o~~I:~r;~!n~sE~~~EMiNTS. (Area & width) As needed to 

I 
. 5.6.14.7. MINIMUM YARD REQUIREMENTS. 

width of side yard) 1 

I 

(Depth of front & rear yard, 

Front: 25 feet. I 
Side: 15 feet, ' provided I hb~ever that this requirement may be 
reduced to 10 feet if structur~ is built with a minimum of one hour fire 
walls or contains an internal fire sprinkler system or if the yard abuts 
a railroad right of way, alley,br an easement. 

1 ' 

Rear: 20 feet, provided , hdwever that this requirement may be 
reduced to 10 feet if structu~ is built with a minimum of one hour fire 

, .1 
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" walls or containing an int!3fn'al fire sprinkler system or if the yard abuts 

a railroad right of way, alley pr 81) easement. . 
. I 

Where an LI district adjoin's a! residential district without an intervening 
street or alley, the required:radjoining yard shall be a minimum of 25 
feet and shall be maintaine~ as a live landscaped area, except for 
necessary access drives cl~d walkways and shall not be used for 
parking. (See Sec. 5.2.17.) I . 

I 
5.6.14.8. MAXIMUM LOT COVERAGE BY ALL BUILDINGS. As needed to 

meet other requirem~nts hereinl : I 
5.6.14.9. MAXIMUM IMPERVIOUS S!-IRFACE COVERAGE. 70% for all 

,upland soils. All other soils shall rEfmain unimproved. 
I 

5.6.14.10. MAXIMUM HEIGHT OF ST~UCTURES.Except as provided in Sec. 
5.2.4. no portion shall exceed: 150 feet. 

. I 

5.6.14.11. MINIMUM OFF-STREEjl PARKING AND LOADING 
REQUIREMENTS. 

! 5.6.14.11 .1. Offcstreet Parking': I 

5.6.14.11.1.1. ServicJ Stations. repair garages; No vehicle 
being serviced, repa'ired, or stored, or awaiting or following 
service. repair or.stort:.ge, shall be parked on any public street, 
alley or right-of-waY 'bY persons operating or employed by such 
service stations or r.~pair garages. 

5.6.14.11.1 .2. AlllothJr uses or structures: . Parking space 
shall be determined"by the Administrative Official in an amount 
appropriate to tne citcumstances of the case, but in no case 
shall off-street parkin:g space required be less than one space 
for each employee o:n peak shifts. 

. · 1 
5.6.14.11.2. Off-street Loading: . !Ill permitted or permissible uses requiring 

loading space for normal operations shall provide adequate loading 
space so that no vchiclelbeing loaded or unloaded in connection with 
nonnal operations shaUlsta~d in or project into any public street, walk, . , 
alley or requIred yard. I 

I 
5.6.14.12. LIMITATIONS ON SIGNS, No signs intended to be read from off the 

premises shall be permitted ex,cet t: 

I 
I 

" 
I, 

, I 
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5.6.14.12.1. Signs relating only to identification of the premises and 

occupants and to goods' sbld :or services rendered OR the premises, 
limited as to number. and larea as follows: 

5.6.14,12.1.1. One signl wilh nollo e~ceed 20 sq, ft. of surface 
area, for each 10 li".eallfeel of building frontage, Ihe location of 
which is identified on: ~he. Occupational License. Such sign 
shall be mounted 'on~the main building and shall not extend 
more Ihan 3 feel abo~e Ihe roof or beyond Ihe sides of the 
bullding. In addition, '\.Y,hen one or more places of business or 
activities exist in ,a building, not more than one free standing 
combined identific:ati0~ sign may be permitted when mounted 
on a permanent. stipport in any required front yard in this 
district, if such sign arid its support do not impede visibility in 
relation to traffic flow: bn the site or on the adjacent streets. 
Such free-standing sign shalt not exceed 80 square feet in 
surface area per side' or 160 square feet in lotal combined 
su~~~e area. If a~ a Ilate~ date. other pl~~es ~f ~u~iness. or 
activities locate Or:J Ithe subject Site, the onglnalmdlvldual sign 
structure and coP¥lsl)?" be surrendered and combined as for 
Sec. 5.6.14.12.1.2. below. No source of incandescent or 
mercury vapor iIIuminbtion for any sign on premises shall be 
directly visible in any :~rtion of a residential district or from any 
room used for sleepin9 purposes in any district. 

5.6.14.12.1 .2. Whe~ J,re than one place of business or activity 
exist in oombination on a site, not more than one free-standing 
identification sign m~y be permitted when mounted on a 
permanent suppoljl inl any required front yard in this district if 
such sign and 'ils ' ~upport do not constitute substantial 
impediments to visibility in relation to traffic flow on the site or 
on the adjacent stre~t. Such free-standing sign, whether 
identifying a single' pl~ce of business or activity or a combined 
grouping of places of; business or activities, shall not exceed 
80 square feet in sur(ace area per side or 160 square feet in 
total combined surfaCe area. No source of incandescent or 
mercury vapor iIIu'mination for any sign on premises shall be 
directly visible in any. Portion of a residential district or from any 
room used for sleepi~g purposes -in any district. 

5.6.14.12.2. In advertising anYIPJ perty for sale, renl or lease, signs with a 
combined total surface areal not exceeding 3 sq. ft . are permitted. 

5.6.14.12.3. All off-sile signs are! ~ rOhibiled . 
5.6.14.12.4 . Portable signs as lp;Lided in Chapler 7 of Ihe LDR. , I , 



• 

• 

• 

II: I 
I 

I ! 
5.6.14.12.5. No sign support(s) '~~a ll be erected within 10 feet of any 

property lirie. , I 

. I 

• 

I 

I 
i 
I 

I 

I . , 

.; 
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10.3 Land Use Plan Descriptions , 

I 

I 



i! I 'i 

',oor Originat 
tion: ' Intersections of arterial roads or along 

arte roads; ~inimum traveling distance of two miles 
betwee NeHgrlborhood Activity Centers within the 

sales .. 

feet. 

Typical Lead Tenant: 

• 

Urban De 'o~tent Area. 
, 

Percent of Lot vera e: 40 percent. 
Usable Site Are1a: 5 to 20 acres. 
Gross Floor Area: 20,000 to 150,000 square 

, feet. 
Min. Population! Served: 000 to 10,000 people. 
Market Areal RadiuS: 1 miles or more. 
Typical Lead Tenant: , Sup arket, related retail 

Other Typi<::al Tknants: Office. c enience store, 
, service slation, drug sic gas station, 

fellated commercial services. 
, I 

(c) The City shall"Jse a modified version of a Polk County 
land use designation kriO~n as Business Park Centers. The 
following criteria shall be utilized for the designation of Business Park . , 
Centers on the Future Land'l!Jse Map: 

! ' ., ' 

Business 'Park Centers may be located within the 
Urban Development Area providing the necessary 
public facilities ~nd services are available or scheduled 
to be available at the time of issue of any development 
order. BUSjne~~ Park Centers are intended to provide 
locations for ' the placement of establishments to .. , 
accommodate light assembly (non-manufacturing) and 
wholesale :e:mp,loyment needs of the residents of the 
Auburndale t Plknning Area and the adjacent areas. 
General cHaratteristics of Business Park Centers are: . I 

i 
Location: I Intersection of arterial roads 

Of along arterial roads and preferably with 
~il access. 

I 
Percent of l!.ot Coverage: 50 percent. 
Usable SiteiAn3a: 5 acres or more. 
Gross Floor; Area: 200,000 to 1,000,000 square 

M' P ' I 't' I S· d 10000 I m. opu a 101il erve; , or more peop e. 
Service Are'a Radius: 20 miles or more. 

One or. more light asseml:i>ly plants, or warehouse facility, employing 
at least 50 people. ' ·1 

I 
GOP, CHAP 1 - 28 



IJeOi'1ti_l .. . . . .r U:Pica,I.Tenant: 

. ~oJ 

., 1 
Office. distributors, research and development. , I 
li City shall use the following· criteria as a guideline for locating Residential 

land uses in the Urban . Dev.e~opment Area on the Future Land Use 
Map: I . 

Low Density Resjdentia I: 6 dwelling units per acra/43%: 
7 t 10 dwelling units per acrb/17%. 
11 t 4 dwelling units per adre/2%. 

Medium Density Residential: 
High pensity Residential : 

'. I 

••• 

• 

I 

~~",""':"L!L"",~The City shall ,use the following statements of intent when 
ial future lao'd iU1se categories: 

'. '" I 
- ow DensitY Residential s been ,applied to those areas that primarily consist 

of existing low density si Ie family. ~etached dwell ings established over the 
past years. As the City ex ods' its !boundaries, th is classification will have 
considerable additional app ti9n .. ifhe primary type dwelling suited for this 
classification is the free stan . g tdr single family detached dwell ing unit. 
Schools, parks and related pU'1) :u;ses will be a part of this classification. 

i 

edium Density Residential areas haven utilized in areas where mixtures 
of dwelling types exist o'n smal.h3nlbts d generally have acc~ss to minor 
arterial and urban collector streipts.1 The rimary intent of this classification 
is to encourage the continuation of mixture f housing types. These dwelling 
units should include one and two s~ory apa ents, townhouses, duplexes, 
and single family dwellings. Schodl~ , parks a related public uses will be a 
part of this classification. Developh-.ent acth'l s within the intent of this 
classification can be achieved :whe1re such requ ments as minimum land 
areas are met, open space is· pro~ided, public· f 'Iities and selVices are 
available and access to principal st~eets is safe an onvenient. 

I 
I 

igh Density Residential future land use classification is a ·Iable for use but 
has not has been applied to a~y o~ the present land area the City. The 
intent of the classification is to ·ehcourage various dwell! unit mixes, 
incll:lding apartments, townhouse.$l low rise multiple family ellings and 
certain single family type structure's. Densities up to 14 dwelli 
currently do not exist in the CitY. S~ch densities will require a hig emand 
for public facilities and services ' ~nd direct access to principal treets. 
Schools, parks and related public. ~ses will be a part of this classifi n. It 
is antiCipated that this classifi:cation will be used as the City expan its 

.. : top, CHAP 1 - 29 
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10.4 Existing Stt'te r ennits 
, 

Not Applicable 
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" , 

10.5 Monitoting P~ogram5 
. I 

Raw data from mOnitoring tasks are incorporated ,in the SCA text or spec:m.c appendices 

, , 
; I , , 

. i 
, I 

I 
i 
I 
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I 

, I 
I 
I 

10.6 Site Boundary and TOPO~+Phic Survey Map 
, 

(See Appendix 10.1.7 for ~urvey Map) 

I . , 
., , 
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10.7 Concurrency Systeml M~agement Report 
. I .. 

I 
" , 

·i 
I! i 

I 

! I 
, I 
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Ifill: 
'" ., · I 

, i iI 

C ';1 
NCURRENi MANAGEMENT 

: I 
SYSTEM REPORT 

Susan S. Patton, Alep 
Environmental Planner 
Golder Associates Inc. 
Reporting Period: through February 1> 2000 

rOTABLE WATER CAPACITY: 

i 
, I 

I 

I 
I 

· , 
i 

Total Plant Capacity: 
Remaining Plant Capacity: 
Percentage of Remaining Capacity: 

6,460ioa~ GALLONS PER DAY 
2,909iQaO GALLONS PER DAY 

45%1 

SANITARY SEWER CAPACITY: 

Total Plant Capacity: 
Remaining Plant Capacity: 
Percc~tagc of Remaining Capacity: 

1,400:001 GALLONS PER DAY 
661,200 GALLONS PER DAY 

47.2% , 

TRAFFIC INFORMATION: .1 , 
Road'segment(s) o~rating in violation of the mi;tum LOS: NONE. 

NOTES: I ' 
, I 

Plant capacity is based on 1999 annual average dahy flows for water and sewer. , 
1 

· I , 
I 

· , 

Date: February I, 200~ · I 
. ' ., 

Prepared by: John Dic¥S0n, Publid U,tilities Director 

Ci){;~ ubumdalc , .j 
~ignature: G 'v " I 

I , 
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, 
, , 

, , , 

I 
10.8 Correspondence with Florida Department 0'£ State, Division of Historical 
Resources, Florida Fish and Wildlife Conservation Commission, and U. S. Fish and 
Wildlife Service ! , i 

, ' 

I 
I 
I , 

: I 
I 

, , 
I 
! 
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Golder Associates tnc. 

.5405 Wesl Cypress Shee1. Suile 2 15· 
Tampa. Fl 33607 
Telephone (8IJ) 287· 1717 
Fox (81 3) 287· 1716 

January 27, 2000 

Ms. Laura Kammerer 
Historic Preservationist Supervisor 
Florida Department of State 
Division of Historical Resources 
R. A. Gray Building 
500 South Bronough 
Tallahassee, FL 32399·0250 

': :! I' 
, , . , 

<!IIGOlder 
~ Associates 

, , , . 
RE: Request.for Concurrence of Review for Hi·storical or Archaeo logical Sites 

Osprey Energy Center (located in Section h 5, Township 28, Range 25E) 
Auburndale, Florida 

Dear Ms. Kammerer: 

The purpose of this leller is to request that YOUlconcur wilh our determinatioll that the , 
above ref erenced project does not have allY ~ignificant archaeological or historical 
sites · and that a pedestrian survey witl, S'ubsf'rfac~ testing is I lOt required. Our 
detennination is based on review of areas · cdnsidered to be potenti ally signi ficant , 
archaeoJogically or historic as identified by the Department of State, Division of" 
Historical Resources (OHR) based on your databise described herein. The significance is 
to be detennincd in tenns of the criteri a present6d in 36 C.F.R. 63 "Detcnninations of 
Eligibility for Inclusion in the National Register obiist~ric Places." 

. I 
·Golder Associates, Inc. (Golder) has been retained to assist in the environmental licensing 
(Site Certification) of a proposed power projec:t as referenced above. The proposed 
project would be located in the southwestern portion of Auburndale, Florida. The subject 
parcel (19.46 acres) is presently an orange grovc-, !although it is overgrown and in decline. 
Attacbment A cOntains a topOgraphic map with i ~ conceptual site plan and color site map 
for :the Osprey Energy Center. t . 

I 
The site is located at Latitude 28° 02' 54" and· Longitude 8 1° 47' 54". The northwest 
corner of the site has a State . Plane Coordinatel for Florida West Zone NAD 1988 of 
17730.4190 for the casting and 1352804.0820 f~rl the northing in US feet. The Universal 
Tran~verse Mercator (UTM) number is 17 .421!.3'1 p3.2 (zone 17 with an casting of 421 km 
and a· northing of3 103.2 km.) 

,...., ~.,.. c .. ,. , ~ , .r . ... ~ ". '""~ ~ . . .... r- ......... . ~, . .... ..... .... ' uT •• " ... . ... ~ .. . ...... T ..... " .. ..... .......... . ... ... .. ~ .... . .. .. 



• 

• 

• 

II: ! 
.• I I · 

i I 
Golder has obtained a map from ECO SEARCH to identify historic places and , 
archeological sites (related report and map are ~n~'osed as AUachm"Cnt E.) 

! 
An approval is requested at you r earliest conv·en i~n ce. A response by February 25, 2000 
would be appreciated. ! 

i 

If ·you need add it iona l infonnation or have .any: huestions, please ca ll Betty Robinson, 
Susan Patton, or me at (813) 287~ 1717. Thank, y~h for your assistance. 

Sincerely. 

Richard A. Zwolak, Mep 
Associate, Director of Environmental Planning l 

Attachments 

cc: Clay Adams, Golder 
David'Dee, Landers and Parsons 
l ohn Niland, Calpine 
Paul Bamett. Calpine 

I 

I 
I 

Golder ASsociClles 
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Mr. Richard A. Zwolak 
Golder Associates. Inc. 

DIVISION OF 

5405 West Cypress Street. Suite 215 
Tampa, Florida 33607 

RE: DHR Project File No. 2000-00806 
Cultural Resource Assessment Request 
Federal Energy Regulatory Commission 
Proposed O~prey Energy Center 

. Auburndale. Polk County. Florida 

, 
.. I 

I , 
, I 
.1 

February 29, 2000 

Dear Mr. Zwolak: , I 
In accordance with Chapter 403, Florida Statutes, an~ implementing state regulations, we ~ave 
reviewed the above referenced project. It is the opinion of this office that the proposed project 
will have no effect on hi storic properties listed, or 'eligible for listing, in the National Register oj 
Historic Places, or otherwise of historical o r archaeological value. The project is consistent with 
the historic p/&ervation aspects of Florida's Coastal Management Program. 

If you have any questions concerning our comm~nts,: blease contact Scott Edwards, Historic 
Preservation Planner, at 850-487-2333 or SOO-S47-7Q"lS. Your interest in protecting Florida's 

historic properties is appreciated. , ; II 

Sincerely~ , 

t 
~(1·/~'1 

Janet Snyder Matthews, Ph.D., Director 
Division of Historical Resources 
State Historic Preservation Officer 

1 

I 
I , , 

JSMlEse 

1 I 

• . .R.A. Cray Building • 5OOSouth Bronough Street • TanJ~( A~ 32399-0250 • http://www.flherita.ge.rom 
o Director's Office 0 Archa«llogoall«!search 'I VH;~~~ Prt"Servation 0 Histoncal Museums 

(850) 488-1480 • fAX, 43e-3JS5 (850) 487·2299 • FAX, 41 4.2207 (850) 487·2333 • . fAX, 922--0496 (&50) 48$. 1484 • FAX, 921 · 2S03 

o Historic PcnSo"\C()la Preserva tion Boord CI Palm Beach Regional Off.J I l o st. Augusl ine Regional Office 0 Tampa Regiona l Offi«! 
(850) 59S-S985 • FAX: 595-5989 (S6 I) 279·1415 • f'"AX, 219· t476 (904)82S-5045 • FAX,82S-S04 4 (813) 272.3843 • FAX, 2"72.2)40 , 

. I 'I , . 
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Golder Associates Inc. 

5405 West Cypfess Street. Suile 215 
Tampa. Fl 33607 
lelophono (813) 287·17 17 
Fax (813) 287· 1716 

January 31, 2000 

Mr. Jay Slack 
U.s. Fish and Wildlife Service 
Vern Beach -Field Office 
1360 U.S. Highway I, Suite 5 
Vcro Beach, FL ·32961 

. , 

, I 

, I 

I 
I 

. , 

., 

RE: Request for Concurrence of No Signific~i: Iptpact for 
Listed Species or Critical Listed speci~i H~pitat . 
Osprey Energy Center (located in sectioh 15, Township 28, Range 25E) 
Auburndale, Florida I 

Dear Mr. Slack: 

I 
! 
1 

The purpose a/this letter is to request thai you cdncur with our determination that the 
above referenced project will not significantly ;)"pact listed species or their habitat. 
TIlls review included an area of 8-kms (5-mil~) from the proposed power plant exhaust 
stacks on the site. . , I 
As discussed in your phone conversation with!Beity Robinson, on November 23. 1999, 

. Golder Associates, Inc. has been retained to assiJt in the environmental licensing (Site 
Certification) of a proposed power project. The pr6posed project would be located in the 
southwestern portion of Auburndale, Florida ·1 jThe subject parcel (19.46 acres) is 
presently an orange· grove, although it is oyergt"9wn and in decline. Attachment A 
contains a topographic map with a conceptual site plan and color site map for"the Osprey 
Energy Center. ! 

The proposed project is a 540 -MW COmbin~JYCle power plant with heat-recovery· 
steam generators using natural gas (not fuel oil) ~ Ian energy source. The site is located at 
Latitude 280 02' 54" and Longitude 81 0 47' 54":1 IThe northwest comer of the site has a 
State Plane Coordinate for Florida West Zone1'lNo 1988 of 17730.4190 for the easting 
and 1352804.0820 for the northing in US f~tt I The Universal Transverse Mercator 
(UTM) number is 17.421.3103.2 (zone 17 with ail easting of 421 kIn and a northing of 
3103.2 kro.) I , 
Ecologists conducted an environmental evaluatioJ;l :on the basis of a review of information 
available to the public and visits to the site' l Tables of listed species are included as 
Attachment B. Golder employed ECO SEARCH F d Florida Natural Areas Inventory to 
map listed species habitat and wetlands (relat"cll reports and maps are enclosed as 
Attachment C.) , , 

, 

: . 1 
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" I 

I 
Th'ank you for the referral to your office's webl s ite. I'm sure it will prove to be most 
helpful However, as Ms. Robinson mentioned inl the phone conversation, due to the 
formal processes associated with approval of this ' ~rojcct site, input from your office is 
necessary. Therefore, I am requesting your assistande with the following infonnatlon: 

I , I 
• The 'Ipcation of any known endangered or tlirealened (listed) flora or fauna within or 

immediately adjacent to the delineated are~ I 
• The location of any areas within the 8-km.(5 mile) radius of the delineated area that 

. are likely to contain endangered or threatened ~lilsted) flora or fauna, and 

An ~pproval is requested at your earliest c~~vJicnce. A response by February 25, , 
2000 would be appreciated. If you need additio~,l infonnation or have any 'questions, 
please call Betty Robinson, Susan Patton, or me at 1(813) 287-1717. Thank. you for your 
assistance. i 

Sincerely, 

71iI;:~ 
Richard A. Zwolak, AICP 
Associate, Director of Envirorunental Planning 

Attachments 

00: Clay Adams, Golder 
David Dec, Landers and Parsons 
John Niland, Calpine 
Paul Barnett, Calpine 

, 

, I 

I 
, I 

Golder AsSociates 
" I I 
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. Golder Associates Inc. 

5405 West CypressSlreel . SUite 215 
Tampa. Fl33607 
Telephone (813) 287- 1711 
Fox (813) 287-1716 

February 14, 2000 

Mr. Isaac Chandler 

!! II 

! , 

Florida Fish and Wildlife Conservation COlTlIl1ission 
Wildlife Division 
3900 Drane Field Road 
Lakeland, FL 3381) 

RE: Request for Concurrence of No Significant Impact for , 
Listed Species or Critical Listed Species l1abitat 
Osprey Energy Center (located in Section 15, Township 28, Range 25E) 
Auburndale, Florida . , 

Dear Mr. Chandler: ' ,I 
The purpose of this letter is to request tltal 'You~ office concur witlt our determ;n~tion 
that tire above referenced project will not significantly impact listed species or tlteir 
habital. This review included an area of 8-kms (S-milcs) from the proposed power plant 
exhaust stacks on the site. , ! 

i 
Golder Associates, Inc. has been retained to assist in the environmental licensing (Site 
Certification) of a proposed power project. The 'P,roposed project would be located in the 
southwestern portion of Auburndale, Florida.,l The subject parcel (19.46 acres) is 
presently an orange grove, although it is over-grown and in decline. Attachment A 
contains a topographic map with a conceptual: site plan and color site map for the Osprey 
Energy Center. ' ' I , . 

The proposed project is a S40-MW combined-eycJe power plant with heat:recovery steam 
generators using natural gas (not fuel oil) as' ant energy source. The site is located at 
Latitude 280 03' 09" and Longitude 81 0 48' 30".1 The northwest comer of the site has a 
State Plane Coordinate for Florida West Zone NAD 1988 of 17730.4190 for the casting 
and 1352804.0820 for the northing in US' feet! The Univ"",1 Transverse Mercator 
(UTM) number is 17.421.3103.2 (zone 17 with ,k casting of 421 km and a northing of 
3103.2km.) I , , 
&ologists conducted an environmental evaluatioA on the basis of a review of infonnation 

" available to the public and visits to the site! T;ables of listed species are included as 
Attachment B. Golder employed ECO SEARCH and Florida Natura\ Areas Inventory to 
map listed speCies habitat and wetlands (rehitbd reports and maps are enclosed as 
Attachment C.) I 

, , 
, ' . , I 
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I , 
Due to the formal processes associatcd with ap'p'fo'v;al of this project site, input from your 
office is necessary. Therefore, I am requeSting your assistance with the following 
infannation: 

• The location of any known endangered or 'tprbatened (listed) flora or fauna within or 
immediately adjacent to the delineated area. 

• The location of any areas within the 8·km, (5 mile) radius of the delineated area that , 
·are likely to contain endangered or threatened (listed) flora or fauna. 

. . . I 
An approval is requested at your earliest conveiJ.lcncc. A response by March 3, 2000 
would be appreciated. Jfyau need additional infdnnation or have any questions, please . , 
call Betty Robmson, 'Susan Patton, or me at (813) 287-1717. Thank you for yOUf 

assistance. 

Sincerely. 

mj~ 
Richard A. Zwolak. AICP 
Associate, Director of Environmental Plaruiing 

Attaclunents 

cc: David Dee, Landers and Parsons 
John Niland, Calpine 
Paul Barnett, Calpine 

I 
I 
I 

I 
I 

I 

Golder Assockltes 
, I 
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RESOLUTIO~ ~I' 2000-02 

A RESOLUTION PROPOSING AN AMENDMENT TO THE FUTURE LAND . , 
USE MAP OF THE COMPREHENSIVE PLAN OF THE CIll' OF 
AUBURNDALE, FLORIDA AND TRA/;lSMITIING SUCH PROPOSED 
AMENDMENT TO THE FLORIDA, DEPARTMENT OF COMMUNIll' 
AFFAIRS FOR STATE REVIEW (Gener~1 Location: Derby Avenue, West, 
adjacent to Auburndale Memorial Park). I 

, 
I 

WHEREAS, the City Commission adopted Ordinance No. 752, the Comprehensive 
Plan, including a Future Land Use Map; and '1 

WHEREAS, a petition for an amehdment to the Cily of Auburndale's 
Comprehensive Plan and Future Land Use ! M~p has been requested by Mr. Donald E. 
Hemphill for a nineteen (19) acre parcel of p':01rty within the City's corporate limits; and. 

WHEREAS, the aforementioned proposed amendment is required to be transmitted , 
to and reviewed by the Florida Department of Community Affairs in accordance with 
Chapter 163, Florida Statutes; and ! 

WHEREAS, the Local Planning AgenJ , at an adv.ertised Public Hearing, has 
reviewed and heard public input and recommentled that the City Commission amend the 
Future Land Use Map; and . I 

WHEREAS; ' the City Commission ()f : th~ City of.Auburndale, Ftorida, has hetd a 
Transmittal Public Hearing in accordance. with Florida Statute Chapter 163.3164(15)(b), 
paragraph 1, concerning the proposed ameMnlent; and 

WHEREAS, in exercise of its authori~, the City C~mission of the City of 
Auburndale, Florida has detenmined it necessary iand desirable to amend the Future Land 
Use Map contained in the Comprehensive! PI~n and adopted by Ordinance No. 752, 
consistent with the public interest within Auburndale, Florida. . . I 

. I 
. NOW, THEREFORE, BE IT RESOLVED BY THE CIll' COMMISSION OF THE CIll' OF 

AUBURNDALE, FLORIDA: . I . , , 
. 1. The proposed amendment to Ihe Future land Use Map of the Auburndale 

Comprehensive Plan is identified and shown on Exhibit "A," which is attached hereto and 
made a part of this Resolution. : ! 
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I, 'I" i: " 
. i. ': 

, I, ' 
, , 

2, :rhe legal description of the prOperty lprOposed for amendment to the Future Land 
Use Map of the Auburndale Comprehensive PI":n is as follows: 

LEGAL DESCRIPTION: I 
The West one-half of the Northwest 1/4 of thel Ndrthwest 114 of Section 15, Township 26, 
Range 25 East, Polk County, Florida, subje,t ti> road rights of way over the North and 
South sides thereof. : 1 

3. The City of Auburndale hereby tran~mits said proposal, which amends the 
Auburndale Future Land Use Map of the Comprehensive Plan, to the Florida Department 
of Community Affairs for review. i 

. I 
INTRODUCED, PASSED AND DULY ADOPTEP by the City Commission of the City of 
Auburndale, Florida, meeting in Regular Sessiop this 21 st day of February, 2000. 

/ 

By:",. =:':~~*--'--""":==::.... __ 
CI 

LID IF E ACTED LEGAL IN~. RM A 

By: C/ 
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10.11 Geophysical Surv~y Results 
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fort! 
pl lat •• out . 
fort6 

CALPINE OSPRAY SITE LMlCT ..... ,967-9, TAMPA MET DATA 
- . . 2 1 1 0 10000 .0 10000 .0 10 0 1 0 0 

10.7 189.0 
27.1 169.0 
4f.6 169.0 
60.0 189.0 
76.5 169.0 
10.7 Z02.7 
Z7.1 ZOZ.7 
43.6 ZOZ .7 
60.0 ZOZ.7, 
76 .5 202 .7 
3 90 .0 45.0 
33Z11'Z3 

6Z .3 
43.60 195,9 

CALPINE OSPRAY l HOCT 
7 176.54 

10.'0 0.5000 
100.0 0.2500 
150.0 0.1200 
Z50.0 0.0910 
400.0 0.0315 
500.0 0.0046 

1000.0 0 .0027 

0 .0 
, , 2 
25 .6 

1 1 1 2 3 
90.0 

SACT I DRIFT EMISSION SPECTRUM 
.0014 Z.17 . 

: ; 3{9{003:52PM , 
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•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• , ' 
EPRI PLlI4f AND DRIFT ANALYSIS SYSTEM PREPROCESSOR COOE, PRE':RELEASE VERS ION 09·01·90 
CASE STlOY: CALPINE fL • LINE .... MECHANICAL DRAFT COOLlliG TOfJER 'SACTI, TPA NET 1987·91 . 
.........................................•..•......... · i···················································· ........... . 

SURfACE TAPE TYPE: 
TMR TYPE: 
TMR HEIGHT "(M): 
TMR DIAMETER (M) : · 
TMR HEAT (KW): 
TOWER AIR flOW (KG/S): 
SITE LATiTIAlE: 
SITE LONGITIAlE: 
SITE TINE ZONE: 
ROUGHNESS HEIGHT (Ot): 
REfERENCE HEIGHT (M): 

RECOI!D STOPPING $\IITCH: 
RECORD SKIPP ING fACTOR : 
HOURLY RECORD PRINT LOG: 

CD144 
LINEAR MECHANICAL DRAFT 

16.76 
26 .97 

388200 .00 
6432 . 10 

26 .05 
61 .80 

EASTERN 
30.00 

6.70 

o 
1 

BI·DAllY MIXING HEIGHT TAPE: 
HOT SelECTED 
SELECTED 
RURAL MIXING HEIGHT TYPf: . 

fOGGING/lCIHG OPTION: 
DRIFT OPTION: 

MONTHLY CLEARNESS IND EX 
....................... 

JAN fEB MAR APR 

.610 .610 .620 .620 

.' SELECTED 
SELECTED 

MAY JUN M 

. 630 .5" .560 

TOTAL DAilY SOLAR ENERGY DEPOSITION 
(lONG' TERM AVERAGE FOR MONTH) 

........................ ........... 

JAN 'EB MAR APR MAY 

13.67 16.35 19.95 22.79 24.86 

AUG 

.550 

JUII 

23.96 

SEP OCT NOV DEC 

.560 .600 .64' .600 

Jue AUG SEP OCT NOV DEC 

2Z.Z9 ZO.70 18.99 16.94 14.93 lZ . 63 
····································*WIND SPEED FREQUENCY TABLE······································ 

WINO 
SPEED 
RANG.E 
(M/S) 

CALPINE FL • LINEAR NECIWlICAL DRAFT COOLING TOoIER ·SACTI. TPA NET 1987·91 
••••••••••••••••••••••••••••••••••• •• • •• ·····~tHD FROM.··· •• ••• ••• ••••• •• • •• •••••••••••••••••••••••• 

N NNE NE ENE , ESE SE SSE 5 S$\I SU WS1I W WNW NW NNW 
·············································UINO HEADED············································· 

- 5 SSW SW WSW IINW NU NNW N NNE NE EHE E ESE SE SSE SUM 

o 10 I 0.000 0.000 0,000 0.000 0.000 0.000 0.000 0.000 0.000 0 .000 0.000 0.000 0.000 0 .000 0.000 0.000 0.000 
I 10 Z 0.004 0.003 0.008 0.014 0.014 0.007 0.004 O.OOZ 0.004 O.OOZ O.OOZ 0.002 O.OOZ O.OOZ 0.003 0.002 0.075 
Z TO 3 0.013 0.010 0 .OZ7 0.045 0.040 0,029 0.016 0.011 0.015 0.008 0.009 0.009 0.010 0.010 0.014 0.007 0.275 
3 TO 4 0.016 0.011 0 . OZ4 0.040 0.032 0.026 0.017 0.01Z 0.013 0.010 0.011 0.014 0.019 0.010 0.013 0.008 0.276 
4 TO 5 0.01 1 0.0070.015 O.Oll 0.026 0 .014 0.015 0 .009 0.010 0.007 0.006 0 .011 O. OZZ 0.007 0.008 "0.006 0 . 196 
5 TO 6 0.006 0.004 0.009 0.011 0.0120.008 0.007 0.004 0.006 0.004 0.003 0 .004 0 .014 0.006 0.006 0.004 0.107 
6 10 7 0.003 0.002 0.003 0.004 0.007 O.DOZ 0.001 0.001 0.003 0.003 0 .001 0.000 0.006 0.003 0.004 0.002 0 .047 
7 10 8 0 .001 0.000 0.001 0. 001 0 . 001 0.001 0: 001 0.000 0.001 0.001 0.001 0.000 0.001 0.001 0.001 0.001 0.015 
8 10 9 0.000 0.000 0.000 0.000 0.001 0. 000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.001 0.000 0.005 
9 TO 10 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0 .000 0.000 0.000 0.001 

10 TO 11 0.000 0.000 0 .000 0.000 0.000-0.000 0.000 0"000 0.000 0.000 0.000 0.000 0.000 0 .000 0.000 0.000 0.001 
11 TO 12 0.0000.000 '0.0000.0000.000 0.000 0.000 0.000 0,000 0.000 0.000 0.000 0.000 0.000 0.000 0.009 0.000 
12 TO 13 0.000 0.000 0.000 0,000 0,000 0.000 0.000 0:000 0 .000 0.000 0.000 0.000 0.000 0.000 0 .000 0 .000 0.000 
13 TO 14 0.000 0.000 0.000 0 .000 0.000 0.000 0 .000 0 .000 0.000 0 .000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
14 TO 15 0.000 0.000 0.000 0.000 0.000 0 .000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0,000 0.000 0.000 0.000 
15 TO ZO 0.000 0.000 0.000 0.000 0 .000 0 .000 0.600 0.000 0.000 0.000 0.000 0,000 0.000 0 .000 0.000 0,000 0.000 
ZO TO 25 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0 . 000 0.000 0 .000 0.000 0 .000 0.000 0.000. 0.000 0.000 
25 10 30 0 .000 0 .000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0 .000 0.000 0 . 000 0.000 0.000 
30 TO OVER 0.000 .0 .000 0.000 0.000 0.000 0.000 0. 000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0. 000 O.OOQ 0.000 . ................ ,. ........................................................................................................................... . 

AVERAGE 3.n871 V .... IAJlCE Z.04234 STO OEV 1.42911 
STO ERIt 0.01115 SI::EWNESS 1 .20995 KURTOSIS 1.63364 .......................................................................................................... ~ ......................... . 
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··································RELATIVE HUMIDITY FREQUENCY TABLE·································· 
. CALPINE Fl • l iNEAR MECHANICAL DRAFT COOLING T~R 'SACTI, TPA MET 1987·91 

RELATIVE 
lIutlDITY 
RANGE (X) 

·······························.··············VINO fROM·············································· 
N NNE NE ' ENE -, ESE SE SSE S SS\I ' SW os, \lNV NV 'NW 

············································*WINO HEADED·········· ··································· 
S SSII SII , 

"" "" ''''' , NNE NE 'NE , ESE SE SSE SI.JI 

o TO 10 0.000 0.000 0.000 0. 000 0.000 0.000 0.000 0. 000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
10 TO 20 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 
20 TO 30 0.001 0. 001 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.005 
30 TO 40 0.003 0.002 '0.0020. 002 0.003 0.001 0.0000 .000 0.000 0.900 0.000 0.001 0. 001 0.001 0.001 0.001 0.021 
40 TO SO 0.005 0.004 0.005 0.009 0.011 0.004 0.003 0.003 0.002 0.001 0. 002 0.003 0.006 0.003 0.003 0.003 0.067 
50 TO 60 0.0070.005 0. 010 0.014 0.015 0.007 0.005 0. 004 0.005 0.004 O.OOS 0.008 0.019 0.006 0. 006 0.003 0.123 
60 TO 70 0.009 0.006 0.008 0.016 ' 0.017 0.009 0. 007 0.004 0.007 0.008 0.006 0.010 0.022 0.010 0.009 0.006 0.155 
70 TO 80 0.0100.006 0.013 0.020 0.021 0.0170.011 0.008 0. 010 0.008 0.007 0.008 0. 014 0.010 0.013 0.007 0.182 
80 TO 90 0.009 0.007 0.018 0. 028 0.024 0.020 0.015 0.008 0. 012 0.006 0.007 0.006 0. 009 0.008 0.009 0.005 0.191 
90 TO HIO 0.009 0.007 0.026 0.045 0.039 0.025 0.017 0.010 0.015 0.007 0.005 0.003 0.004 0.004 0.007 0.004 0.229 

100 TO OVER 0.001 0.000 0.002 0.005 0.005 0.003 0.001 0.001 0.002 0.001 0.001 0.001 0.001 0.000 0.001 0.001 0.027 

............................... ., ............................................................................... ............ . 
AVERAGE 7S .13139 
STO ERR 0.13707 

VARIANCE 308.88251 
SKEWNESS 1.06934 

STO OEV 17. 57S05 
KURTOSIS 1. 17959 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
••••••••••••••••••••••••••••• •• *OEII I>O INT TEMPERATURE fREQUENCY TABLE································ 

CALP INE fL - LINEAR MECHA)l ICAL DRAfT COOliNG TOo/ER ·SACTI. TPA MEl 1987·91 
Dell I>OI NT 
T"'" RANGE (C) 

··················~············· .. · · ········· ·IIINO fROM···· ·········································· 
N NNE NE EN' , ESE SE SSE S SSII SII , ''''' ············································*WIND HEADED··.····.····································· 

-" -40 
-35 
-30 
-25 
-zo 
-15 
-TO 
-s 
o 
S 

TO 
15 
zo 
25 
30 
35 
40 

" 

S SSII SII , 
'NIl 

, NNE NE EN' , ESE SE SSE SUM 

TO -40 0.000 0.000 0. 000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
TO ·35 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
TO ·30 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0. 000 0.000 0.000 
TO -25 0.000 0.000 0.000 0.000 0.000 0. 000 0.000 0.000 0.000 0.000 0.000 0.000 0. 000 0.000 0.000 0.000 0.000 
TO · 20 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
TO -IS 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
TO -10 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0. 000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 
TO ·5 0.001 0.001 .0.001 0. 000 0.000 0.000 0. 000 0.000 0. 000 0. 000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 
TO 0 0. 002 0.003 0.003 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0. 000 0.000 0.000 0.000 0.01 1 
TO 5 0. 006 0.004 0.004 0. 002 0. 001 0.001 0. 000 0.000 0. 000 0.000 0.000 0.000 0. 001 0.001 0.002 0.001 0.024 
TO 10 0.0120.008 0. 01' 0.0120. 006 0.002 0. 000 0.000 0.000 0.000 0. 001 0.001 0. 0030.004 0.006 0.006 '0.073 
TO IS 0.0110.0080.0200.0290.0230 .009 0.005 0.004 0.002 0.002 0.0010.002 0.0050.006 0.010 0.007 0. 146 
TO 20 0.010 0.007 0.021 0.041 0.042 0.025 0.020 0.015 0.020 0.012 0. 010 0.008 0.018 0.008 0.012 0.007 0 .. 276 
TO 25 0.012 0.007 0.025 0.054 0.061 0.050 0.035 0.018 0.030 0.020 0.021. 0 .029 0.048 0. 022 0.019 0. 009 0.461 
TO 30 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.001 0 .001 0.000 0.000 0.005 
TO 35 0.000 0.000 0.000 0. 000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0. 000 
TO 40 0.000 0.000 0.000 0. 000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
TO 45 0.000 0. 000 0.000 0.000 0.000 0.000 0.000 0. 000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
TO OVER 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
AVERAGE 17.nOlO 
STO ERR 0.04634 

VAR IANCE 35.30037 
SKEWNESS 1.09556 

STO OEV 5.94141 
ICU$tTOSIS 1.23627 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

DRY BUlB 
TEJIP 
RANGE (C) 

-4S 
-40 
-3S 
-3D 

-" -21) 
-TS 
-TO 
-s 
o 
S 

TO 
TS 
21) 

" 3D 

TO -40 
TO -35 
TO -10 
TO -2S 
TO ·20 
TO · 15 
TO ·10 
TO -5 
TO 0 
TO S 
TO 10 
TO IS 
TO 20 
TO " 
TO 30 
TO 35 

••••••••••••••••• .. ••••••••• .. **ORY lUll TEMPERATURE FREQUENCY TABLE···· .. ••••••••••••••••••••••••••• 
CALPINE FL - LINEAR MECHANICAL DRAFT COOliNG ""IER · $ACTI. TPA MET 1987·91 

• ••••• .. ••••••••••••••••••••••• ........ ····· ·*VI ND fROM*························ · ·········· ·········· , NNE ME ENE , ESE SE SSE S SSI/ SI/ , ,NIl 
·············~······························*VIND HEADED······························ ··············· 

S SS\I sw wsw W WIN NIl NNW II NNE NE ENE E ESE SE SSE SlI1 

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0. 000 0.000 0. 000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0. 000 0.000 0.000 0. 000 0.000 0.000 0.000 0. 000 0.000 0.000 0.000 0.000 0. 000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0. 000 0. 000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0. 000 
0.000 0.000 0. 000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0,000 0. 000 0.000 0.000 0.000 0.000 0. 000 
0.000 0.000 0. 000 0. 000 0.000 0.000 0.000 0. 000 0.000 0.000 0.000 0. 000 0.000 0 .000 0.000 0.000 0.000 
0.000 0.000 0.000 0. 000 0.000 0. 000 0.000 0.000 0.000 0. 000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0. 000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.001 0.000 0.000 0. 000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002 
O.OOS 0.006 0.006 0.003 0.001 0.000 0.000 0. 000 0.000 0.000 0. 000 0.000 0.000 0.000 0.000 0.000 0.022 
0.012 O.OOS 0. 016 0.013 0.006 0.002 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.003 0.006 0.005 0.073 
0.014 0.0100.0210.013 0.023' 0.0110.006 0.005 0.005 0.003 0.001 0.002 0. 004 0.007 0.011 0.008 0.167 
0.011 0.0070.025 0.054 0.058 0.038 0.025 0.016 0.025 0.013 0.009 0.007 0.014 0.009 0.0 11 0.008 0.333 
0. 007 0.004 0.012 0.027 0.038 0.030 0.024 0,015 0. 019 0.014 0.015 0.017 0.031 0 .015 0.011 0.007 0.289 
0.004 0.001 0. 005 0.009 0.008 0.005 0.004 0.003 0.004 0.005 0.0070.0130.0270 .0070 .004 0.003 0.111 

Plge: 2 



c:\DOIRProjeets \calpine\8uburndale\sacti\PREP.OUl 
, I 

3/9/00 2:03PM 

35 TO 40 0.000 0.000 0.000 0.000 0.000 0 .000 0.000 0.000 0.000 0.000 0.000 0.000 0 .000 0.000 0.000 0.000 0.000 
40 TO 45 0.000 0.000 0.000 0.000 0.000 0 .000 0.000 0.000 0.000 0 .000 0.000 0.000 0 .000 0.000 0.000 0.000 0 .000 
45, TO OVER 0.000 0 .000 0 .000 0.000 0.000 0.000 .0.000 0;000 0:. 000 0.000 0.000 0.000 0.0000.000 0.000 0.000 0.000 

.**.* •••• ** •••••••• ** •••••••••••••••• * •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• * ••••••• 

• 

AVERAGE 23.11,021 VAR IAN CE 35.46363 STO DEV 5.95513 
STO ERR 0.04645 SI(fWESS 1.08113 KURTOSIS 1.21126 . ................................................. _ •••••••••..•...••.••••••...............•.•.....•..•..•.......•...•••.•.••• 

STABILITY 
CLASS 

···································STABILITY CLASS fREQUENCY TABLE····················· · ············· 
CALPINE FL • LINEAR MECNANICAL DRAFT COOliNG TOIlER -SAC" , TPA MET 1987-91 

·································· ···········*VIND FROM·············································· 

• NNE NE EHE , ESE SE SSE S SSW SW o MHO 

············································*'oI]NO. HEADED·········· .. ·································" 
S SS1I S1I o IINW N\I , NN\I • NNE NE EM' , ESE SE SSE stJ4 

1 0 .001 0.000 0.001 0 •. 001 0.001 0.001 0.001 0 ,000 0.001 0.001 0.001 0.001 0.001 0.000 0 .000 0.000 0.011 
2 · 0 .004 0.003 0.005 0. 007 0.007 0.005 0.006 0 ;005 0.005 0 .006 0.007 0.011 0.012 0.004 0.002 0.002 0.089 
3 0.008 0.005 0 .009 0. 018 0.019 0 .013 0.012 0.009 0.010 0 .006 0,007 0.0110.0280.007 0.004 0.005 0 .1 71 
4 0.018 0 .011 0 .025 0.037 0 .039 0.020 0 .019 0 .010 0 .019 0.014 0 .008 0.007 0.024 0.017 0.019 0.011 0.298 
5 0.012 0.010· 0.021 0 .031 0.032 0.021 0 .013 0 .008 0 .010 0.005 0.005 0.005 0.006 0.007 0.011 0.007 0.204 
6 0.011 O.OOB 0.022 0 .038 0 .030 0.022 0.009 0 .006 O.ooa 0.003 0.005 0.004 0.005 0.007 0.012 0.005 0.195 
7 0.002 0.001 0.004 0.008 0.007 0.003 0.001 0 .001 0 .001 0.000 0.001 0.000 0.001 0.001 0 .001 0.001 0.032 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
AVERAGE 
STO ERR 

4 .30876 
0 . 01047 

VARIANa: 1 .80381 
SKEIINESS 1.12111 

STD· DEV 1.34306 
KURTOSIS 1.32332 ............................................................................................................................ 

, 
(UAIVE) 

RANGE 

.......................................... " FREQUENCY lAaLe·········································· 
CALPINE fL • LINEAR KECIWHCAL ORAFT COOliNG TOoo'ER - SACTI, lPA MET 1987·91 

••••••••••••• •• ••••••• •• •••••••••••• •• •••••• •• WINO FROM·············································· 

• NNE NE EHE , Ese SE SSE S ssw sw o .HII 
························.;···················*\oIINO NEADEO············································· 

S o ..... 0 .MII • NNE NE EHE , ESE SE SSE SlI4 

0.0 ·TO 0.1 0.000 0.000 0 .000 0.000 0;000 0.000 0.000 0.000 0.000 0.000 0. 000 0.000 0 .000 0.000 0.000 0.000 0 .000 
0.1 TO O.Z 0.000 0.000 0.000 0 .000 0 .000 0.000 0 .000 0 .000 0.000 0.000 0.000 0.000 0.000 0.000 0 . 000 0.000 0.000 
0.2 TO 0.3 0.001 0.001 0.001 0.001 0.002 0.001 0.001 0 .001 0 .001 0 .001 0.001 0.001 0.001 0.000 0.001 0.001 0.015 
0.3 TO 0.4' 0 .002 0.001 0.002 0.002 0.003 0.002 0.002 0.001 0.002· 0.001 0.002 O. OOZ 0.002 0.001 0.001 0.001 0 .024 

. 0.4 TO 0.5 0.005 0.004 0.010 0.011 0.016 0.010 0.005 0.004 0.005 0.004 0.004 0 .005 0.005 0.004 0 .003 0 .003 0.104 

• 

0.5 TO 0 .6 0.007 0.005 0.016 0.027 0.024 0.018 0.010 0.001 0·.008 0.006 0.007 0.008 0.009 0.006 0.008 0.004 0.170 
0.6 TO 0 .7 0.003 0.002 0.005 0.010 0.010 0.009 0.006 0.004 0.004 O.OOZ 0.003 0.005 0.006 0.003 0.003 0.001 0.076 
0.7 TO 0.8 0.005 0.005 0 .010 0 .017 ·0.013 0 .009 0.006 0.005 0.007 0.004 0.003 0.005 0.011 0.0030.005 0.003 0.110 
0.8 TO 0.9 0.010 0.006 0.014 0.024 0 .020 0 .015 0.009 0,006 0.008 0.005 0.006 0.006 0.011 0.007 0.009 0.005 0.160 

• 

0.9 TO 1.0 0.005 0.003 0.008 0.013 0 .014 0.008 0.007 0.004 0.005 0 .003 0.002 0.004 0.009 0.004 0.004 0.003 0.095 
1.0 TO 1.2 0.007 0 . 006 0.010 0.015 0.015 0.009 0.008 0.005 0·.007 0.003 0.003 0.003 0.013 0 .005 0 ,007 0.005 0 . lZ0 
1.2 TO 1.4 0 .005 0.003 0.006 0.006 0.007 0.004 0.003 010010.002 0.002 0.0010 .0010 .004 0.003 0 . 004 0.002 0 .053 
1.4 TO 1.6 0 .003 0.003 0.004 0. 005 0. 009 0.002 0.002 0.001 0.003 0.003 0.001 0 .000 0.004 0.003 0.004 0.003 0.049 
1.6 TO 1.8 0 .0010 .000 0 .0010. 0010.0010 .0010.0010.000 0.0010 . 0010 .0010.000 0.001 0.001 0.001 0.001 0.013 
1.8 TO 2 .0 0 . 001 0.000 0.000 0.000 0 .000 0 .000 0.000 0 :000 0.000 0.000 0.000 0.000 0 .000 0.000 0.001 0.001 0.005 
Z.O TO 2'.5 0.000 0.000· 0.000 0 .000 0.000 0.000 0.000 0;000 0.000 0. 000 0.000 0.000 0.000 0.001 0.000 0.000 0.003 
2.5 TO 3.0 0.000 0.000 0.000 0.000 O.ODD 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0. 000 0.000 0.000 0.001 
3 .0 TO OVER 0.000 0.000 0.000 ,0 .000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0 .000 

............................................................................................................................ 
AVEIUGE 
STO ERR 

. 0.82670 
0.00259 

VAR IANCE 0.11035 
SKEIINESS 1.23810 

STD DEV 0.33219 
KURTOSIS 1.74444 . ......... ...................................................................................... ............................. 

···········~··················· .. ······*VSTAR FREQUENCY TABLE········································ 

VSTAR 
lUNGE 

0 TO , , , TO 2 
2 TO , , TO 4 
4 TO 5 
5 TO. , • TO , ., TO 8 
8 TO • • TO 10 

10 TO " " TO 12 
12 TO · 13 

CALPINE FL • LINEAR MECKANICAL DRAFT COOliNG TOW'ER -SACTI, TPA KET 1987-91 
· ······························.············.·...,INO FROM································ .. ••••••••••••• 

• NNE NE ENE E ESE SE SSE S o "'0 MIl .w 
············································*'011 NO, KEADEO·····,·················· · ···················· 

S 'S1I S1I o .MII • NNE NE EM' , ESE SE SSE "" 

0.000 0.000 0 .000 0.000 0 .000 0 .000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0. 000 0 .000 0.000 
0.033 0.020 0.041 0.072 0.080 0 .053 0.039 0.026 0.033 0.026 0.027 0.036 0.070 0.035 0.036 0.022 0.648 
0.0070.006 0.012 0.016 0.013 0.010 O.OOB 0; 004 0.004 .0.002 O.OOZ 0.001 O.OOZ 0.003 0 .004 0.004 0.096 
0 .003 0.003 0.008 0.012 0.011 0.010 O.OOS 0.004 0.004 0.002 0. 001 0.001 0.001 0.001 0 . 002 0.001 0 .070 
0.002 0 .003 0. 005 0. 009 0.006 O.OOZ 0.001 0.001 0 .002 0.001 0.001 0.000 0.000 0.001 0.002 0.001 0 .037 
0.002 0.001 0.004 0.004 0.002 0.001 0.002 0 ;001 0 .001 0.001 0.000 0.000 0.000 0.001 0.001 0.001 0 .022 
0.001 0.001 0.002 0.003 0.003 0.001 0.001 0.001 0.000 0.000 0.000 '0.000 0.000 0.000 0 .001 0.000 0 .015 
0.001 0.000 0.002 0 .003 Q.002 O. OOZ 0. 001 0.000 0.000 0.000 0.000 0.000 0 .000 0.000 0 .000 0 .000 0.013 
0. 001 0.000 O.DC?" 0.006 0.006 0.003 0. 001 0.000 0 .001 0.000 0.000 0.000 0 .000 0. 000 0.000 0 . 000 0.023 
0.000 0. 000 0 .• 001 0.0020.002 0.001 0.000 0; 000 0 .001 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0 .010 
0 .001 0 .001 0.001 0.001 0.00.1 0.001 0.001 0.001 0 .002 0.001 0.000 0 .000 0.000 0.000 0.001 0.000 0.013 

· 0 .000 0.000 0. 001 0.000 0.000 0 .000 0.000 0 ;000 0.001 0.000 0.000 0 .000 0.000 0.000 0 .000 0.000 0 .005 
0. 000 0.000 0.001 0.001 0.001 0.000 0. 001 0.000 0 .001 0. 000 0. 000 0 .000 0.000 0.000 0 .000 0.000 0.007 

PagE;: 3 



• 
c: \DO J RPro 1 ect5\ca I pi ne\alburnda I e\lllCt I \ PREP . OOT I I' 3/9/00 2:03PM 

13 TO 14 0.000 0.001 0.001 0.001 0.001 0.000 0. 000 0.000 0.000 0.000 0.000 0.000 0 .000 0.000 0.000 0.000 0 .005 
14 TO IS 0.000 0.000 0.000 0 .000 0. 000 0.000 0. 000 0.000 0.000 0.000 0.000 0.000 0 .000 0 .000 0.000 O~OOO 0.001 
15 TO lO 0.001 0.000 0.001 0. 003 0. 001 0.000 0.000 0.000 ·0.000 0.000 0.000 0.000 0.000"0.000 0.000 0 .000 0.007 
lO TO l5 0.000 0.000 0.000 0.000 0.000 0.000 0. 000 p.'OOO 0.000 0.000 0.000 0. 000 '0.000 0. 000 0 .000 0 .000 D.OOl 
ZS 10 10 0.000 0.000 0.000 0.000 0.000 0 .000 0. 000 0.000 0. 000 0 .000 0.000 0.000 0.000 0.000 0 .000 0.000 0 .001 
10 10 CM;R 0.001 0.000 0.002 0.005 0.005 0 .001 0 .001 0.001 0.002 0 .001 0.001 0 .001 0.001 0.000 0.001 0.001 0 .027 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ****.*.* •• * •••• *.*. , 
AVERAGE 
STO ERR 

3. 70189 
0.04625 

VARIANCE 35 .1 6309 
SKE~ESS 3.85790 

STO OEV 5.92985 
KURTOS IS 17. 87093 ............................................................................................................................ 

·················*·*····*·*····PLUHE LENGTH PARAMeTER fREQUENCY TABLE····"·············· ········*·*· 

PLUHE 
LENGTH 
RANGe (M) 

CALPINE FL • LINEAR MECHANIcAL DRAft COOliNG Ta./ER 'SACTI, TPA MET 1987·91 
························*····················*VINO FROM·····.········································ , NNE NE EN. • ESE se SSE S ssw sv , wsw W WNW, NW NNW 

s ssw sw wsw ' W """ NW 'NW , NNE Ne ,we , ESE SE sse Sl.II 

0.0 TO 0.2 0.024 0.014 0 .028 0.052 0. 063 0.039 0.029 ~ . 020 O.ozs 0 .022 0.023 0.032 0 .065 0.029 0.027 0. 011 0.508 
0.2 TO .0.4 0.0020 . 001 0.091 0.004 0.001 0.003 0.002 0 .001 0 .002 ,0.001 0 .001 0.000 0 .001 0.001 0.0020. 001 0.026 
0.4 to 0.6 0.001 0.001 O.DOl 0.003 0.002 0.002 0.002 0.001 0.001 0.001 0 .001 0.000 0.001 0.001 0.001 0. 001 0.021 
0 .6 to 0.8 0.001 0.001 O.OOl 0.001 0.001 0.002 0.001 0.00 1 0.002 0.000 0 .000 0.001 0.001 0.001 0.001 0 .001 0.022 
0.8 TO 1.0 0.001 0.001 0.002 0.003 0.002 0.002 0; 002 0.001 0.001 0.001 0.000 0.001 0.001 0.001 0.001 0.001 0.021 
1.0 TO 1.2 0.0020.001 0.002 0.003 0.002 0 .002 0.002 0.001 0.001 0.001 0.000 0.000 0.001 0.001 0.001 0 .001 0. 022 
1.2 TO 1.4 0.0010. 0010.0020.002 0.0024.0010.0010.001 0.000 0 .000 0.000 0.000 0.000 0.000 0.0010.000 0.014 
1.4 TO 1.6 0 .001 0 .000 0.001 0.002 0.002 0.001 0.001 0.000 0.001 0. 000 0.000 0. 000 0.000 0.000 0.001 0.000 0 .013 
1.6 TO 1.8 0 .001 0 .00 1 0.001 0.002 0.001 0.001 0.001 0.000 0.001 0.000 0.000 0.000 0. 000 0'.000 0.001 0.000 0.013 
1.8 TO 2.0 0.001 0.001 0.001 0.0020.002 0.001 0.001 0.000 0.001 0.000 0.000 0.000 0.000 0.000 -0.001 0.001 0.013 
2.0 TO 2.2 0.001 0.001 0.001 0 .002 0.002 0.001 0.002 0.001 0 .001 0.001 0.001 0.000 0 .000 0.000 0.001 0.001 0.016 
2.2 TO 2.4 0.001 0.00'1 0. 0020 .0030.0020.001 0.001 0.001 0.001 0.000 0.000 0.000 0 .000 0.000 0.000 0.001 0.014 
l.4 TO 2.6 0.001 0.001 0.001 0.002 0.001 0.001 0.001 9 .001 0 .000 0.000 0 .000 0.000 0 .000 0. 000 0.000 0. 000 0.012 
2.6 TO 2.8 0.001 0.001 0.001 0.002 0.002 0.001 0.001 0.000 0 .000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.009 
2.8 TO 3.0 0. 001 0.000 0.001 0.001 0.001 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.007 
1.0 TO 3.2 0; 001 0.001 0.001 0.001 0.000 0 .001 0.000 0.000 0.000 0 .000 0.000 0. 000 0 .000 0.000 0 .000 0.000 0.006 
3 .2 TO 3 .4 0.000 0 .000 0.002 0.0010.001 · 0.0010.0010.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0010 .000 0.008 
1.4 TO 3.6 0.001 0 .000 0.002 0.001 0.001 0.001 0 .001 0.0000.001 0 .000 0.000 '0.000 0 .000 0.000 0 .000 0.000 0.008 
3.6 TO 3.8 0.001 0.000 0.000 0.001 0.0020.001 0 .000 0.001 0.001 0.000 0.000 0.000 0 .000 0.000 0.000 0 .000 0.008 
3.8 TO 4 .0 0.000 0 .000 0.001 0.001 0.000 0 .000 0.000 0.000 0.000 0.000 0.000 0 .000 0.000 0.000 0.000 0.000 0.004 

• 

'4.0 TO 4.2 0.000 0.001 0 .001 0 .002 0. 001 0.002 0 .001 0.001 0.001 0 .000 0.000 0.000 0 .000 0.000 0 .000 0 .000 0.010 
4.2 TO 4.4 0.000 0.000 0.001 0.001 0.001 0.000 0.000 0 .000 0.001 0 .000 0.000 0.000 0.000 0.000 0.000 0 . 000 0 .006 
4.4 TO 10.6 0.000 0.000 0.000 0.001 0.001 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.006 
4.6 TO 4.8 · 0.001 0 .001 0.001 0.002 0.001 0.001 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.009 
4.8 TO 5.0 0 .000 0 .000 0.001 0.002 0 ,001 0 .001 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0. 000 0.009 
5.0 TO 5.2 0.000 0 .000 0.001 0.001 0.001 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0 .005 
5.2 TO 5.4 0.000 0.000 0.001 0.001 0.001 0 .000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0. 000 0.000 0.005 
5.4 TO 5.6 0'.000 0.000 0.001 0.002 0.002 0.001 0. 001 0.000 0.000 0 .000 0.000 0.000 0.000 0.000 0.000 0.000 0.008 
5.6 TO 5 .8 0.000 0.000 0.001 0.001 0.002 0.001 0.000 0.000 0.000 0 .000 0.000 0. 000 0.000 0.000 0 .000 0.000 0.006 
5.8 TO 6 .0 ' 0.000 0.000 0.001 0.001 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.005 
6.0 TO 6.2 0. 000 0.000 0.000 0 .000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0 .000 0.000 0.000 0.000 0.002 
6.2 TO 6.4 0. 0000.000 0.000 0.001 0.001 0.000 0.000 0.000 0 .000 0.000 0.000 .0.000 0.000 0.000 0.000 0.000 0.005 
6.4 TO 6.6 0 .000 0.000 0. 001 0.001 0.001 0.000 0.000 0 .000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0 .004 
6 .6 TO 6.8 0.000 0.000 0.000 0.001 0 .001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.003 
6.8 TO 7. 0 0.000 0.000 0. 001 0.001 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.004 
7.0 TO 7.2 O ~OOO 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.003 
7 .2 TO 7 .4 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0. 000 0.000 0.002 
7.4 TO 7.6 0.000 0 . 000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0. 000 0 .000 0.000 0 .000 0.000 0.003 
7.6 . TO 1.8 0.000 0.000 0.000 0 .001 0.000 0.000 0.000 0.000 0. 000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.003 
7.8 TO 8.0 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.00) 

' 8.0 TO 8.2 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.003 
8.2 TO 8.4 0.000 0.000 0.000 0.001 0.000 0.000 0 .000 0 .000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0 . 000 0.003 
8.4 TO 8.6 0.000 0.000 0.000 0.000 0 .000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0. 000 0.002 
8.6 TO 8.8 0.000 0.000 0. 001 0.001 0 .000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.003 
8.8 TO 9.0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0 .000 
9.0 TO 9 .2 0.000 0.000 0.000 0.000 0.000 0.000 0. 000 Q.OOO 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.003 
9 .2 TO 9 .4 0.000 0.000 0.000 ·0.000 0.000 0.000 0.000 Q.OOO 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002 
9.4 TO 9 .6 0.000 0.000 0.000 0.000 0.000 0 .000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 
9.6 TO 9 .8 0.000 0.000 0.000 0.001 0.001 0.000 0.000 0.000 0. 000 0.000 0.000 0.000 0. 000 0.000 0 .000 0.000 0.004 . 
9.8 TO 10 .0 '0.000 0.000 0.000 0 .000 0. 000 0.000 0.000 0.000 0.000 0.000 0.000 0 .000 0 .000 0 . 000 0.000 0.000 0.001 

· 1 ····*··_·······················PLUME LENGTN PARAME1El fREQUENCY TABLE .. •••••••••••••••• .. •••••••••••• 

• 
PC .... 
LENGTH 
RANGE (M) 

CALPINE FL • LINEAl! MfCHANICAL ORAn COOLING Tt:M::R -SACTI, TPA MET 1987·91 
······*··-···································~INO FROM*··············_······················· ······· , ~ • _ • _ SE ill S _ • _ W _ • _ 

······*············*····*·*······*·*·*······*VINO HEADED··························*····*·*··········· 
S ssw SV IISII II WHW NW NIN N NNE NE ENE E eSE se . SSE Sl.II 

10.0 TO 10 .4 0. 000 0.000 0.001 0.001 0.001 0.001 0 .000' 0.000 0.000 0 .000 0.000 0.000 0.000 0.000 0.000 0.000 0.006 
10.4 TO 10 .8 0.000 0.000 0:000 0.001 0.000 0.000 0.000 0. 000 0 .000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002 

Page: 4 



c : \00 t RPro j ects\ca lpi ne\aubJrnda l e\sac t i \pREP .00T 3/9/00 2:03PM 

10 .8 TO 11.2 0.000 0.000 0.000 0 .001 0.001 0 .001 0.000 0.·000 O ~ OOO 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.003 
11.2 TO 11.6 0.000 0.000 0.001 0 .001 0 .001 0 .0000.000 0.000 0.000 '0.006 0.000 0.000 0.000 0.000 0.006 0.000 0.005 
11.6 TO 12.00.009 0.000 0.000' 0.000 0.001 0.000, 0 .0000.0000.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002 
12.0 TO 12.4 0.000 0.000 0.001 0.002 0.002 0.001 '0.000 0 ~000 0 .000 0.000 0.000 0.000 0.000 O ~OOO 0.000 0.000 0.007 

•

12.4 TO 12 •. 8 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0 :000 O ~ OOO 0.000 0.000 0.000 0.000' 0 .000 0 •. 000 0.000 0.002 .' 
12.8 'TO 13.2 0.000 0.000 0.001 0.0000.001 0.0000.0000.0000.000 0.000 0.000 0.000 0.000 0 .000 0.000 0.000 0.004 
13.2 TO 13.6 0.000 0.000 0.000 0 .000 0.000 0 .000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 O.OpO 0.000 0.001 
13.6 TO 14.0 0.000 0.000 0.000 0.001 0.002 0.001 0.000 0 .000 0.000 0.000 0.000 0.000 0.000 0 .000 0 .000 0 .000 O.O~ 
14.0 TO 14 . 4' 0.0000.0000.0000.0000.000 0 .000 0.000 0.000 0.000 0.000 0.000 0.000 ' 0.000 0.000 0.000 0.000. 0.002 
14.4 TO 14 .8 0.000 0 .. 000 0.001 0.001 0 .001 0.001 0.0000 ; 000 0.000 0.000 0. 000 0.000 0.000 0.000 0.000 0.000 0.004 
14.8 to 15.2 0.000 0.000 0.000 0.000 0.000 0.000 0. 000 0.000 0.000 0.000 0.000 0 .000 0.000 0.000 0.000 0.000 0 .002 
15.2 TO 15.6 0.000 0.000 0 .000 0.000 0.000 0 .000 0 .000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0 .001 
15 .6 TO 16.0 0 •. 000 0.000 0.001 0. 00 1 0.001 0 .0000.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.004 
16 .0 TO 16.4 0.000 0.000 0.000 0 . 000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 
16.4 TO 16.8 0.000 0.000 0.000 0. 000 0.000 0.000 0.000 OiOOO '0.000 0.000 0.000 0.000 0.000 0. 000 0.000 0 .000 0.002 
16.8 TO 17.2 0.000 0.000 0.000 O.ODD 0.000 0. 000 0.000 0.000 0.000 0.000 p . OOO 0.000 0 . 000 0.000 0.000 0.000 0.003 
17.2 TO 17.60.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0 .000 0.000 0.000 0.000 0.000 0 .000 0.001 
17.6 TO 18.0 0.000 0.000 O.OOt 0.0000.0000.0000.0000 :0000.0000.000 0.000 0.000 0.000 0.000 0.000 0 '. 000 0.002 
" 8.0 TO 18.4 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.003 
18.4 TO 18 .8 0. 000 0.000 0.000 0.000 0.000 0.000 0. 000 0.000 0.000 0.000 0.000_0.000 0.000 0.000 0.000 0 .000 O.OOt 
18 .8 TO 19.2 0.000 0.000 0.000 0.000 0.000 0 .000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0 .000 0.002 
19.2 TO 19 .6 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 
19.6 TO 20.0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0 .000 0 . 000 0 .000 0.001 
20.0 TO 21 . 00.0000.000 0.000 0. 001 0.001 0.0000.0000.000 '0.000 0.000 O.OOp 0.000 O.poO 0.000 0.000 0.000 0.004 
Zl.0 TO ZZ.O 0.000 0.000 0.001 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0 .000 0.000 0.000 0.000 0.000 0.000 0.004 ' 
22.0 TO 23.0 0.000 0.000 0;000 0.001 0.000 0.000 0.000 0 .000 0 .000 0.000 0 .000 0.000 0.000 0.000 0.000 .0.000 0.002 
23.0 TO 24.0 0.000 0.000 0.000 0.001 0 .000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 ' 0.000 0 .000 0.000 0.000 0 .002 
24 .0 TO 25.0 0.000 0. 000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 '0.001 
25.0 TO 26.0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0 ,001 
26.0 TO 27.0 0. 000 0.000 0.000 0.000 0.000 0.000 0.000 0 ;000 0.000 0.000 0.000 0.000 0.000 0.000 0 .000 0.000 0.001 
27.0 TO Z8.0 0; 000 0.000 0.000 0. 000 0.000 0.000 0.000 0 .000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 
28.0 TO 29.0 0. 000 0.000 0.000 0.000 0.000 0.000 0 .000 O ~OOO 0'.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
29.0 TO 30.0 0.000 0;000 0.000 0.000 0.000 0 .000 0.000 0.000 0.000'.0.000 0.000 0. 000 0.000 0.000 0.000 0.000 0 .001 
30.0 TO 31.0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0 ,000 0.000 0.000 0.000' 0.000 0.000 0 .• 000 0.000 0.000 0.000 
31.0 TO 32.00.0000.000 ,0.000 0.000 0.000 0.000 0.000 0.000 0'.000 0.000 0.000 0.000 0.000 0.000 0.000 0 .000 0.000 
32.0 TO 33.0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0 ,000 0 .. 000 0.000 0 .000 0.000 0 .09(l 0'.000 0.000 0.000 0.000 
33.0 TO 34.0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0 .000 0.000 0.000 0 .000 0.000 
34.0 TO 35.0 0.000 0.000 0.000 0.000 0 .000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

•

35 .0 TO 36.0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0 '.000 0.000 0.-000 0.000 0.000 0 . 000 0.000 0.000 0.000 
. 36.0 TO 37.0 0.000 0. 000 0.000 0.000 0.000 0.000 0.000 0,000 0.000 0.000 0 .000 0.000 0 .000 0.000 0.000 0.000 0.000 

37.0 TO 38 .0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0 .000 0.000 0.000 0.000 0 .000 0.000 0.000 
38.0 TO 39.0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0 .000 0.000 0.000 0 .000 0.000 0.000 0.000 0.000 0.000 
39.0 TO 40.0 0.000 0. 000 0.000 .0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0 •. 000 0.000 
40.0 TO OVER 0. 001 0.000 '0.0020. 005 0.005 0.003 0 .001 0.001 0.002 ,0.001 0.001 0.001 0.001 0.000 0 .001 0.001 0.027. 

'AveRAGE 
STO ERR 

3.32183 
0.04783 

VAR IANCE 37.60563 
SKEIIN.ESS 2.88395 

STO DEV 6.13234 
KUR TOSIS 9.44814 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • 

PLUHE 
HE IGHT 
RANCE (H) 

••••••••••••••••••••••••• .. ····PlLl4E HEIGHT PARAMETER FREQUENCY TAalE··········· ••••••••••••••••••••• 
CALPINE ·Fl • lINEAA MECHANICAL DRAfT COOL ING TOIJER 'SACTI, TPA MET 1987·91 . 

··············································WIND FROM·····.··· ••• •••••••••••••• ••• •••• •• •• •••• • •••• 
N NNE NE eNe E Ese· SE SSE S SS\I SII \IS\I II WNW N\I NNW 

·····*·······································IIINO HEAD EO······················ ••••••••••••••••••••••• 
S SS'J S\I WSW W lIN", IN NNW N NNE. NE ENE E ESE se SSE SIM 

0.0 TO 0.1 0.025 0.014 0.028 0.053 0.064 0.039 0.030 0.020 0'.025 0.022 0.023 0 .032 0.066 .0.029 0.028 0.017 0.516 
0.1 TO 0 .2 0.003 0.002 0.003 0.006 0.003 0.004 0.003 0.002 0.003 0.001 0.002 0.001 0.001 0.002 0.003 0.002 0.040 
0.2 TO 0.3 0.003 0.002 0.004 0.004 0.004 0.004 0.003 0.001 0.002 0.001 0.000 0 .001 0.002 0.002 0.002 0.001 0.036 
0.3 TO 0.4 0.002 0.002 0.003 0.005 0.004 0.003 0.003 0.002 0.002 0.001 0.001 0.001 0.001 0.001· 0.002 0.002 0.035 
0.4 TO 0.5 0.002 0.003 O~OOJ 0.005 0.004 0.003 0.002 0.001 0.002 0.001 0.001 0.001 0.001 0.001 0.002 0.001 0.032 
0.5 TO 0.6 0.op2 0.001 0.003 0.005 0.004 0.002 0.002 0.001 0.001 0 .000 0.000 0.000 0.000 0.001 0.002 0.001 0.025 
0.6 TO 0.7 0.002 0.002 0.003 0.004 0.003 0.003 0.002 O.OOZ 0.002 0.000 0.001 0.0000.001 0.001 0.001 0.001 0.027 
0.7 TO 0.8 0.0020.001 0.003 0.003 0.004 0.003 0.002 0,001 0 .001 0.001 0 .000 0.000 0~ 001 0.0000.001 0.001 0.024 
0.8 TO 0.9 0.001 0.001 O.OO~ 0.004 0.pa2 0.002 0. 001 0.001 0.001 0.000 0 .000 0.000 0.001 0.001 0.001 0.000 0.021 

. . 0.9 TO 1.0 0.001 0.001 0.0020.003 0.002 0 .001 0.001 0.000 0.001 O.OOQ 0.000 0.000 0.000 0.000 0.000 0.000 0.016 
1.0 TO 1.1 0.0010.0010.0020.0020.003' 0.0020.0020 ;0010.0000.000 0.000 0.000 0.000 0. 000 0.0010.0000.016 
1.1 TO 1·2 0.001 0.001 0.0020.003 0.002 0.002 0.001 0.000 0.001 0.000 0.000 0.000 0.000 0 .000 0.000 0.000 0.014 
1.2 TO 1 .3 0.001 0.001 0.002 O.DOl 0.003 O.OOZ 0.001 0.001 0 .• 001 0.0000.000 0.000 0.000 0.000 0.001 0.0000 . 016 
1.3 TO 1.4 0.001 0.001 0.002 0.004 0 .002 0.002 0.001 0.000 0'.001 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.016 
1 .4 TO 1.5 0.000 0.000 0.002 0.003 0 .002 0.001 0.000 0.000 0 .000 0.000 0.000 0.000' 0.000 0.000 0.000 0.000 0.0 11 
1.5 TO 1.6 0.001 0.000 0.001 0.003 0.002 0.001 0.0000.000 0.001 0.000 0.000 0.000 0 .000 0.000 0.001 0 .000 0.012 

•
1 .6 TO 1.7 0.000 0.000 0.001 0.0020.002 0.001 0.0000.0000.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.009 
1 .7 TO 1.8 0.001 0.0000.001 0.D02 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 O.ooa 
1.8 TO 1.9 0.0000.001 0.0000.001 0.001 0.001 0.0000.000 0.000 0.000 0 .000 0.000 0.000 O.ODO 0.000 0.000 0. 006 
1. 9 TO 2.0 0.0010.0000.0010.0010.0010 .000 0. 000 0.000 0.000 0.000 0 .000 0.000 0.000 0.000 0.000 0.000 0.005 
2.0 TO 2.1 O.OQO 0 .000 0.001 0.001 0.001 0 .001 0.0000.0000.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.006 
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I 
c! \Do I RPro j ects \eo l pi ne\auixJrrdale\S8ct I \PREP . OUT 3/9/00 2 ;03PM 

2.1 TO 2:2 
2.2 TO.2 .3 
2.3 TO 2.4 
2.4 TO 2. 5 
2.5 TO 2.6 
2.6 TO 2.7 
2.7 TO 2.8 
2.8 TO 2.9 
2.9 TO 3 .0 
3 :0 TO 3 .1 
3. 1 TO 3 .2 
3.2 TO 3.3 
3.3 TO 3 .4 
3.4 TO 3 .5 
3 .5 TO 3.6 
3 .6 TO 3.7 
3.7 TO 3.8 
3.8 TO 3.9 
3 .9 TO 4.0 
4.0 TO 4.1 
4.1 TO ~.2 
4.2 TO 4.3 
4.3 TO 4 .4 
4.4 ' 'TO 4 .5 
4 .5 TO 4.6 
4.6 TO 4.7 
4.7 TO 4 .8 
4.8 TO 4 .9 
4.9 TO 5 .0 

1 

PllJolE 
HEIGHT 
RANGE (M) 

0.000 0.000 0.001 0.001 0.000 0. 001 0.000 0 .000 0 .000 0.000 0.000 0. 000 0.000 0 .000 0.000 0.000 0.004 
0. 0000 .000 0.001 0 .001 0.00 1 0 .001 0. 001 0.000 0',000 0.000 0.000 0.000 0.000 0 .000 0.000 0.000 0.006 
0. 000 0 .000 0.001 0.002 0.002 o.on 0.000 0 ,000 0.001 0.000 0.000 0.000 0,000 0 .000 0.000 0.000 0.008 
0.0000 .000 0.001 0 .002 0.00 1 0.001 0.000 0 .000 0 .000 0.000 0. 000 0. 000 0.000 0.-000 0.000 0.000 0.007 
0,0000.0000.001 0.001 0.001 -0.001 0.000 0.000 0.0010.0000.0000 .0000.0000 ,000 0.000 0.000 0.006 
0.000 0 .000 0. 00 1 0.002 0.00 1 0 .001 0.000 0 :000 0',000 0,000 0.000 0.000 0.000. 0 .000 0. 000 0.000 0.006 
0.000 0.000 0.001 0.001 0.00 1 0. 000 0.000 0 :000 0 .001 0.000 0. 000 0.000 0.000 0 .000 0.000 0.000 0.006 
0. 0000.000 0.00 1 0.0010.001 0 .000 '0.000 0.000 0 .000 0.000 0.000 0.000 0.000 0 .000 0. 000 0.000 0.003 
0.000 0 .000 0.001 0 .001 0.00 1 0.000 0.000 0 .000 0.000 0.000 0. 000 0. 000 0.000 0.000 0.000 0.000 0.004 
0.000 0,000 0.000 0.001 0.000 0 .000 0.000 0 .000 0 .000 0.000 0 .000 0.000 0.000 0.000 0.000 0.000 0.003 
0.000 0.000 '0 . 0010.001 0.001 0 .000 0.000 0 .000 0;000 0.000 0. 000 0.000 0.000 0 .000 0.000 0 .000 0 .005 
0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0 .000 0.000 0.000 0.000 0. 000 0.000 0 .002 
0.000 0. 000 0.000 0.000 0. 000 0.000 0.000 0.000 0.000 0 .000 0. 000 0 .000 0 . 000 0.000 0. 000 0 .000 0 .001 
0.000 0 .000 0. 000 0.001 0.000 0.000 0.000 0 .000 0.000 0.000 0.000 0 .000 0 . 000 0.000 0.000 0. 000 0 .003 
0 .000 0.000 0. 000 0.000 0.000 0.000 0 .000 0.000 0. 000 0 .000 0.000 0.000 0 . 000 0.000 0.000 0 .000 0 .002 
0.000 0.000 0.001 0.000 0.000 0.000 0 .000, 0.000 0.000 0.000 0.000 0 .000 0.000 0.000 0.000 0.000 0. 002 
0.000 0. 000 0.000 0. 000 0.000 0.000 0:000 0.000 0.000 0.000 0.000 0 .000 0.000 0.000 0.000 0 .000 0. 002 
0. 000 0.000 0.000 0. 000 0.000 0.000 0 .000 0.000 0.000 0.000 0.000 0 .000 0.000 0.000 0 .000 0 .000 0. 001 
0 .000 0.000 0.000 0.000 0.000' 0.0000 .000 0;000 O ~ OOO 0.000 0. 000 0 .000 '0 . 000 0.000 0.000 0. 000 0.001 
0 .000 0.000 0.000 0 .000 '0 .000 0.000 0 .000 ' 0 ; 000 0. 000 0.000 0.000 0.000 0 . 000 0.000 0.000 0. 000 0.001 
0 .000 0.000 0 .000 0.000 0 .000 0.000 0 .000 0 ':000 0.000 0.000 0.000 0 .000 0.000 0.000 0.000 0 .000 0. 001 
~ .~O.~L~O_L~L~O_O_O.~ L~O_O.~O_O.~O.~O.~O._ 
0. 000 0.000 0.000 0.000 0.000 0.000 0 .000 0.000 0.000 0 .000 0.000 0 .000 0 .000 0.000 0.000 0 .000 0. 000 
0. 0000.000' 0. 000 0.000 0 .000 0.000 0 .000 0.000 0.000 0.000 0.000 0 .000 0.000 0.000 0.000 0.000 0. 001 
0. 000 0.000 0 .000 0. 000 0 .000 0.000 0.000 0.000 O~OOO 0.000 0.000 0 .000 0.000 0.000 0. 000 0 .000 0. 000 
0.000 0. 000 0 .000 0 .000 0 .000 0.000 0 .000 0.000 0.000 0.000 0.000 0 .000 0 .000 0.000 0. 000 0 .000 0.'000 
0. 000 0. 000 0.000 0 .000 0 .000 0.000 0 .000 0.000 0.000 0.000 0.000 0 .000 0. 000 0.000 0.000 0. 000 0 .000 
0 .000 0 .000 0.00.0 0.000 0.000 0. 000 0.000 0.000 0. 000 0. 000 0.000 0 .000 0. 000 0.000 0.000 0 .000 0.000 
0.000 0.000 ,0. 000 0.000 0.000 0. 000 0.000 0.000 0. 000 0 .000 0.000 0 .000 0 .000 0.000 0.000 0 .000 0. 000 
····· · · ······ · ········ · · ······· PlUME HE I GilT PAItAMETEIt FREQUE NCY TABLE· ·······.· · · ····· ••••••• • • ••••••• 

CALP INE Fl . LINEAR MECHANI CAL DRAFT COOL ING T~R 'SACTI, TPA MET 1987·91 ·············································*\11 NO fROM··········· .. ••··•·•·•···•· ••••••••.•...••••••• • _ ~ _ E _ • _ s _ • _ • _ • _ 

··· · ······ · · · · ··················· ······· ··· · · WINO HEADED.·········· ········ ········· ••••• ••• • •••••••• S _ ~ . _ • _ w _. _ ~ _ E _ • __ 

5.0 TO 5. 2 0.000 0 .000 0. 000 0 .000 0 .000 0 .000 0 .000 0:000 0. 000 0.000 0.000 0 .000 0. 000 0.000 0.000 0.000 0.000 
5.2 TO 5.4 0.000 0.000 0.000 0.000 0 .000 0. 000 0 .000 0 ; 000 0.000 0.000 0.000 0 .000 0.000 0.000 0.000 0.000 0. 001 
5.4 TO 5.6 0 .000 0 .000 0 .000 0. 000 0 .000 0.000 0 .000 0.000 0.000 0.000 0 .000 0 .000 0. 000 0.000 0 . 000 0.000 0.000 
5.6 TO 5.8 0. 000 0,000 0. 000 0.000 0.000 0 .000 0 .000 0.000 0. 000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
5.8 TO 6.0 0 .000 0.000 0 .000 ' 0.000 0 .000 0 .000 0.000 0 . 000 O~OOO 0.000 0. 000 0.000 0.000 0 .000 0. 000 0.000 0.000 
6.0 TO 6.2 0 .000 0.000 0 .000 0 .000 0 .000 0.000 '0.000 0.000 0.000 0.000 0 .000 0 .000 0. 000 0.000 0. 000 0.000 0.000 
6.2 TO 6 .4 0 .000 0 .000 0.000 0 .000 0.000 0.000 0.000 0.000 o~ooo 0.000 0 .000 0. 000 0.000 0.000 0.000 0.000 0.000 
6.4 TO 6 .6 0.000 0. 000 0 .000 0.000 0.000 0.000 0 .000 0 .000 0. 000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
6.6 TO 6 .8 0.000 0 .000 0 .000 0.000 0 .000 0 .000 0 .000 0.000 0. 000 0.000 0.000 0 .000 0.000 0 .000 0. 000 0.000 0.000 
6.8 TO 7.0 0 .000 0.000 0 .000 0.000 0.000 0 .000 0.000 0.000 0:000 0. 000 0.000 0 .000 0 .000 0.000 0. 000 0.000 0.000 
7. 0 TO 7.2 0;000 0. 000 0 .000 0 .000 0.000 0.000 0.000 0.000 0.000 0.000 0 .000 0.000 0.000 0.000 0. 000 0.000 0.000 
7.2 TO 7.4 0 .000 0 .000 0 .000 0 .000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0. 000 0.000 0.000 0.000 0.000 0.000 
7.~ TO 7.6 0.000 0. 000 0.000 0 .000 0.000 0.000 0 .000 0.000 0.000 0.000 0,000 0 .000 0. 000 0.000 0. 000 0.000 0.000 
7.6 TO 7.8 0 .000 0 .000 0.000 0 .000 0.000 0.000 0.000 0.000 0.000 0.000 0 .000 0 .000 0 .000 0.000 0.000 0.000 0.000 
7.8 TO 8 .0 0.000 0 .000 0.000 0 .000 0.000 0 .000 0.000 0 .000 0.000 0.000 0 .000 0 .000 0.000 0.000 0.000 0. 000 0 .000 
8.0 TO 8 .2 0 .000 0 .000 0.000 0.000 0.000 0. 000 0.000 0;000 0.000 0.000 0.000 0.000 0. 000 0.000 0.000 0.000 0.000 
8 .2 TO 6 .4 0 .000 0.000 0 .000 0.000 0.000 0.000 0. 000 0 .000 0.000 0 .000 0. 000 0.000 0 . 000 0.000 0. 000 0;000 0 .000 
8 .4 TO 8 .6 0 .000 0.000 0. 000 0.000 0. 000 0.000 0. 000 OiOOO 0 .000 0. 000 0. 000 0.000 0.000 0 .000 0.000 0 .000 0 .000 
8. 6 TO 8.8 0.000 0 .000 0.000 0.000 0.000 0.000 0.000 0 .000 0.000 0.000 0. 000 0.000 0.000 0.000 0.000 0 .000 0 .000 
6 .8 .TO 9.0 0.000 0.000 .0. 000 0.000 0. 000 0.000 0.000 0. 000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0. 000 0 .000 
9 .0 TO 9 .2 0. 000 0.000 0. 000 0.000 0. 000 0.000 0.000 0 .000 0.000 0.000 0.000 0.000 0 . 000 0.000 0.000 0 .000 0 .000 
9. 2 TO 9.4 0. 000 0.000 0. 000 0.000 0.000 0.000 0. 000 0.000 0.000 0. 000 0.000 0.090 0 .000 0. 000 0 .000 0.000 0 .000 
9 .4 TO 9 .6 0. 000 0.000 0.000 0. 000 0.000 0. 000 0. 000 0.000 0 .000 0 .000 0. 000 0.000 0.000 0.000 0.000 0.000 0 .000 
9;6 TO 9 .8 0. 0000.0000.0000.000 0. 000 0.000 0 .000 0 .000 0 .000 0.000 0. 000 0.000 0.000 0.000 0.000 0 .000 0 .000 
9.8 TO 10. 0 0. 000 0.000 0. 000 0.000 0. 000 0.000 0.000 0 .000 0.000 0 .000 0.000 0.000 0 .000 0.000 0.000 0.000 0.000 
10.0 TO 10 :5 0. 000·0.000 ·0.000 0.000 0. 000 0.000 0. 000 0.000 0.000 0. 000 0. 000 0.000 0 .000 0.000 0.000 0 .000 0 .001 
10. 5 TO 11 .0 0.000 0. 000 0,000 0.000 0.000 0.000 0. 000 0 .000 0.000 0 .000 0. 000 0.000 0.000 0.000 0.000 0 .000 0 .001 
'1 .0 TO 11.5 0.-000 0.000 0. 000 0.000 0. 000 0.000 0.000 0;000 0.000 0 .000 .0.000 0.000 0.000 0. 900 0.000 0 .000 O.OOZ 
11.5 TO 12. 0 0. 000 0.000 0.000 0 . 000 0.000 0.000 0. 000 o ~ooo 0 .000 0 .000 0.000 0.000 0 . 000 0.000 0.000 0 .000 0.002 
12 .0 TO 12 .5 0.000 0 . 000 0.000 0.000 0.000 0.000 0. 000 0:000 0'. 000 0 .000 0. 000 0.000 0.000 0.000 0.000 0.000 0. 002 
U .5 TO 13.0 0.000 0.000 0. 000 0.000 0. 000 0.000 0.000 o ~ooo O~ooo 0.000 0.000 0.000 0 .000' 0.000 0.000, 0. 000 0 .002 
13 .0 TO 13 .5 0. 000 0.000 0. 000 0.000 0. 000 0.000 0. 000 0 :000 O~OOO 0.000 0.000 0.000 0 . 000 0.000 0 .000 0.000 0 .002 
13.5 TO 14. 0 0. 000 0 •. 000 0.000 0.001 0.001 0.000 0. 000 0 ;000 O~OOO 0 .000 0.000 0.000 0 . 000 0.000 0.000 0. 000 0 .002 
14. 0 TO 14.5 0.000 0.000 0.000 0.000 0.000 0.000 0. 000 0,000 O~OOO 0 .000 0.000 0.000 0.000 0.000 0. 000 0. 000 0 .002 
14.5 TO 15.0 0.000 0.000 0.001 0.000 0.000 0.000 0. 000 0. 000 0.000 0.000 0. 000 0 .000 0.000 0.000 0. 000 0 .000 0 .003 
15.0 TO 15 .5 0.0000.0000. 0000.0000. 0000.000 0.000 0 .000 0. 000 0.000 0.000 0.000 0.000 0.000 0.000 0 .000 0 .001 
15.5 TO 16. 0. 0 .000 0.000 0 .000 6.000 0 .,000 0.000 0.000 0.000 0 .000 0 .000 0.000 0.000 0 . 000 0.000 0.000 0 .000 0 .001 
16.0 TO 16 .5 0.000 0. 000 0.000 0.000 0.000 0.000 0. 000 0.000 0.000 0 .000 0.000 0.000 0 .000 0. 000 0. 000 0. 000 0 .001 
16.5 TO 17 .0 0.000 0.000 0.000 0.000 0 .000 0.000 0.000 0:000 0 .000 0.000 0. 000 0.000 0 . 000 0.000 0.000 0. 000 0 .001 
17.0 TO 17.5 0.000 0: 000 0. 000 0.000 0. 000· 0.000 0.000 0;000 0.000 0.000 0.000 0.000 0 .000 0.000 0.000 0. 000 0.001 
17.5 TO 18.0· 0. Ogo 0.000 0. 000 0.000 0. 000 0.000 0. 000 0.000 0'. 000 0.000 0.000. 0.000 0 . 000 0.000 0.000 0 .000. 0 .001 
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I I: 
t8.0 ' TO 16.5 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
18.5 TO 19.0 0 .000 0.000 0.000 0.000 0.000. 0.000 0.000 0.000 10;000 0.000 0.000 0.000 0.000 0. 000 0 .000 0.000 0 .000 
19.0 TO 19 .• 5 0.000 0.000 0 .000 0.000 0.000 0.000 0.000 ~.OOO 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0. 000 
19.5 TO 20.0 0.000 0.000 0.000 0 .000, 0.000 0 . 000 0 .000 0 .000 0.000 0.000 0.000 0.000 0.,000 0.000 0.000 0.000 0.000 

•

20.0 TO OVER 0.000 0 . 000 0.-000 0.000 0,000 0,000 0 .000 0. 000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 '0.000 0.000 

*; •••••• **** ••••••• *.**.* ••••• *~.*.**.** •••• * •• * •• * •• * •••••••••••.•••••••••••••••••••••••••••••••••••••••••••••• -•• _. _ •• _ •••• 
AVERAGE 0.92357 VARIANCE 5.25334 sro DEV 2:.29202 
STO ERR 0 .01788 SKEWESS 5.00748 KtlRTOSIS :29.57238 _ 
................................ * •••••••••••••••••••• * ••• , ........... * ••••••••••••• *.* ••• * •••••••••••• '! •••••• " ................. . 

PLUME 
LENGTH 
RANGE (M) 

··*········· .. ········*····*···PLUME LENGTH-K'STA8ILITY FREQUENCY TA8LE··················· ••••• _ ••••••• 
CALPINE FL LINEAR MECHANICAL ORAfT COOLING TOUER 'SACTI, TPA MET 1987· 91 

.•••• * •••••••••••••••••••••••••••••••••••••• *.* •••••••••••••••••••••••••• * •••••••••••••••••••••• * ••••• 

STAlIll iTY CATEGOI1:Y 1 STA8 1LITY CA TE GORY 2: STABILITY CATEGORY 3 

" " " K2 '" " " " 
0.0 TO 0.2: 0.2:30 0 .025 0.000 0 .098 0.117 0.003 0.034 0.000 0.000 
0.2: TO 0.4 0.002: 0.000 0.000 0 .009 0.007 0.000 0.007 0.000 0.000 
0.4 TO 0.6 0.002: 0. 000 0.000 0.007 0.005 0.000 0.006 0.000 0.000 
0.6 TO 0 .8 0.002: 0.000 0. 000 0.007 0 . 006 0.000 0.007 0.000 0.000 
0.8 10 1.0 0.001 0.000 0.000 0.008 0.005 0.000 0.007 0.000 0.000 
1.0 TO 1. 2 0.00" · 0.000 0 .009 0.009 0.006 0.000 0.00:6 0.000 0.000 
1.2: TO 1.4 0 . 001 0. 000 0.000 0 .005 0.004 0.000 0.004 0.000 0.000 
1.4 TO 1.6 0.001 0 .000 0.000 0. 005 0.004 0.000 0.003 0.000 0.000 
1.6 TO· i.8 0.001 · 0.000 0 .000 O.OOS 0.003 0.000 0.005 0.000 0.000 
1.8 TO 2:.0 0 . 000 0 .000 0.000 0.005 0.003 0.000 0 .005 0.000 0.000 
2.0 TO 2.2: 0.000 0. 000 0.000 O.OOS 0.004 0.000 0.006 0.000 0.000 
2:.2: TO 2:.4 0.000 0.000 0.000 0.005 0.003 0.000 0 . 006 0 .000 0.000 
2.4 TO 2. 6 0 . 000 0 .000 0.000 0 .005 0.002: 0.000 0.004 0.000 0.000 
2.6 TO 2:.8 0.000 0 .000 0.000 0 .003 0.002: 0.000 0.004 0.000 0.000 
2.8 TO -3.0 0.000 0 .000 0.000 0.002 0.002 0.000 0.003 0.090 0.000 
3.0 TO 3.2 0.000 0.000 0.000 0.002 0.001 0.000 0.002: 0.000 0.000 
3.2: TO 3 .4 0.000 0.000 0.000 0.004 0.002 0.000 0.003 0.000 0.000 
3.4 . TO 3 .6 0. 000 0.000 0.000 0.003 0.002 0.000 0.003 0.000 0 . 000 
3.6 TO 3.8 0 . 000 0.000 0.000 0.003 0.002 0.000 0.003 0.000 0.000 

•

3 .8 TO 4.0 O ~ OOO 0 .000 0.000 0.001 0.00 1 0. 000 0.002 0.000 0.000 
4.0 TO 4.2: 0 . 000 0 .000 O.ODO 0.004 0 . 002: O.OOD 0.005 0.000 0.000 
4.2 TO 4.4 0.000 0.000 0.000 0 .002 0.001 0 .000 0.002 0.000 0.000 

• 

4.4 104.6 0.000 0.000 0.000 0.002 0.001 0. 000 0.003 0.000 0.000 
4 .6 TO 4 .8 0.000 0.000 0.000 0.003 0.002 0.000 0.005 0.000 0.000. 
4.8 TO 5 .0 0.000 0.000 0.000 0.003 0.00 1 0. 000 0.005 0.000 0.000 
5.0 TO 5 .2 0. 000 0.000 0.000 0 .002 0.001 0.000 0.001 0.000 0 . 000 
5.2 TO 5.4 0.000 0 .000 0.0"00 0 .002 0.001 0. 000 0 .002 0 .000 0.000 
5 .4 TO 5.6 0.000 0.000 0.000 0.003 0.001 0,000 0. 004 0.000 0,000 
5 .6 TO 5.8 0.000 0.000 0.000 0.003 0.001 0. 000 0.003 0.000 0.000 
5.8 TO 6 .0 0. 000 0.000 0.000 0.002 0.000 0.000 0.002 0 .000 0.000 
6.0 TO 6 .2 0.000 0.000 0.000 0.001 0.000 0.000 0.001 0.000 0.000 
6.2 TO 6. 4 0. 000 0.000 0.000 0.002 0.001 0.000 0.002 0.000 0.000 
6 .4 TO 6 :6 0. 000 0.000 0. 000 0.002: 0.000 0.000 0 . 002: 0.000 0. 000 
6.6 ·10 6.8 0.000 0.000 0.000 0.001 0. 00 1 0. 000 0-; 001- 0. 000 0.000 
6 .8 TO 7.0 0. 000 0.000 0.000 0.001 0. 001 0. 000 0.002 0.000 0.000 
7.0 TO 7.2 0.000 0.000 0.000 0.001 0.000 0 .000 0.001 0.000 0.000 
7.2 TO 7.4 0.000 0.000 0.000 0 . 001 0.000 0.000 0.001 0.000 0.000 
7.4 TO 7 .6 0.000 0.000 · 0.000 0.001 0,000 0.000 0.002 0.000 0. 000 
7.6. TO 7.8 0. 000 0.000 0. 000 0.001 0. 001 0.000 0.001 0.000 0.000 
7.8 TO 8.0 0.000 0.000 0. 000 0.001 0.000 0 .000 0.001 0.000 0.000 
8.0. TO 8.2 0.000 0.000 0.000 0.001 0.001 0.000 0.001 0.000 0.000 
8.2: TO 8.4 0.000 0.000 0. 000 0.001 0.000 0.000 0.002 0 .000 0 . 000 
8 .4 TO 8.6 0.000 0.000 0.000 0.001 0.001 0.000 0.000 0.000 0.000 
8.6 TO 8.8 0.000 0.000 0.000 0.001 0.000 0.000 0.002 0.000 0.000 
8.8 TO 9.0 0.000 0.000 0.000 0.000 0.000 0.000 0 . 000 0.000 0.000 
9.0 TO 9. 2: 0.000 0 .000 0.000 0.001 0.001 0.000 0.001 0.000 0.000 
9.2 TO 9 .4 0.000 0.000 0.000 _ 0.000 0.000 0.000 0.001 0.000 0.000 
9.4 TO 9.6 0.000 0.000 0.000 0.000 0.000 0 .000 0.001 0,000 0,000 
9.6 TO 9.8 0.000 0 .000 0 .000 0.001 0.001 0.000 0.002 0.000 0.000 

,
9

•
8 

TO 10.0 .......... ~~~~~ ... ~~~.**~;~~lUME LeNG~H?~STA~·i~~Y F~E~MCY TABLE~;~l.*.~~~~ ••• ~;~~.**.****** 

PLUME 
LENG TH 
RANGE (M) 

CALPINE fL • LINEAR MECHAAICAL DRAFT COOL ING TMR 'SACTI, TPA MET 1987-91 
.* • ••••••••••• • *.* ••••••• ** •••••••• * • ••••••••••• ** •••••••••••••• * ••••••••••••••••••• * •••••••••••• * ••• 

STA81LITY CATEGOI1:Y 1 STA8 1LITY CATEGORY 2 STABILITY CATEGORY 3 

" " " " " 
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' .. I . r · 
10.0 TO 10.4 0.000 0.000 0.000 0.001 0:00"1 0.000 0.003 0.000 0.000 
10.4 TO 10.8 '0.000 0. 000 0.000 0.000 0.000 0.000 0 .001 0.000 0.000 ' 
·10.8 TO 11.2 0.000 0.000 0.000 0.001 0.001 0 .000 0.002 0 .000 0 .000 
11.2 TO 11.6 0.000 0. 000 0.000 '0.002 0.000 '0.000 0.003 0.000 0.000 

.11.6 TO 12 .0 0.000 0.000 0.000 0.001 0.000 0 .000 0 .001 0.000 0.000 
12.0 TO 12.4 0.000 0.000 0.000 0.002 0.000 0.000' 0.005 0.000 0. 000 
12.4 TO 12.8 0.000' 0. 000 0 . 000 0.001 0.001 0 .000 0.001 0.000 0. 000 

. " 12.8 TO 1-3.2 0.000 0.000 0.000 0.001 0.000 0 .000 0.002 0.000 ' 0. 000 
11.2 TO 13.6 0.000 . 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 

· 13.6 TO 14 .0 0.000 0.000 0.000 0.002 0.000 0.000 0.004 0 .000 0.000 . 
· 14 .. 0 TO 14.4 0.000 0. 000 0.000 0.001 0.000 0 .000 0.001 0 .000 0.000 

14 .4 TO 14.8 0. 000 0.000 0.000 0.002 0.000 0.000 0.002 o.ooil 0 .000 
~ 14.8 TO 15.2 0.000 0.000 0.000 0.001 · 0.000 0.000 0.001 0.000 0. 000 

15.2 TO 15.6 .0.000 0. 000 : 0.000 0.001 0 .000 0 .000 0.001 0 .000 0.000' 
15.6 TO 16.0. 0.000 0.000 0.000 0.002 o.oor 0.000 0.002 0.000 0 .000 
16 .0 TO 16.'4 0.000 0.000 0 .000 0.000 0.000 0 .000 0.000 0.000 0 .000 

· 16.4" TO 16.8 0 .000 0.000 0.000 0.001 0.000 0 .000 0.001 0 .000 0 .000 
' 16.8 TO 17.2 0. 000 0.000 0.000 0.002 0.000 0.000 0.001 0.000 0 .000 
17.2 TO 17 .6 0.000 0.000 0.000 0.001 0.000 0.000 0.001 0.000 0 .000 
17.6 TO 18.0 0. 000 0.000 0.000 0.001 0.000 0 .000 0.001 0.000 0.000 
18.0 TO 18.4 0 .000 0.000 0.000 0. 001 0.000 0 .000 0.001 0 .000 0.000 
18.4 TO 18.8 0. 600 0. 000 0.000 0.000 0.000 0 .000 0.000 0 .000 0.000 
18.8 TO 19.2 . 0.000 0. 000 0.000 0.001 0 .000 0.000 0.001 0.000 0.000 
19.2. TO 19.6 0.000 0. 000 '0.000 0.001 0.000 0.000 0.000 0 .000 . 0.000 
19.6 TO 20.0 0. 000 0.000 0.000 0.000 o.iloo 0.000 0.000 0 .000 0.000 
20.0 TO 21.0 0 .090 0.000 0.000 0.002 0.001 0.000 0.002 0.000 0 .000 
21.0 TO 22.0 0.000 0.000 0. 000 o.ooi 0.001 0.000 0.001 0 .000 0 .000 
22.0 TO 23.0 0.000 '0.000 0.000 0.002 0.000 0.000 0.001 0.000 0 .000 
21.0 TO 24.0 0 .000 0.000 0.000 0 .001 0.001 0.000 0.001 0.000 0 .000 
24.0 TO 25.0 0.000 0.000 0.000 0.000 0 .001 0.000 0.000 0.000 0 .000 
25.0 TO '26~0 0.000 0.000 0.000 0.001 0 .000 0.000 0.000 0.000 0.000 
26.0 TO 27.0 0 .000 0."000 0. 000 0.000 0.000 0.000 0.000 0.000 0.000 
27.0 TO 28.0 0 .000 0;000 0. 000 0.000 0.000 0 .000 0.000 0 .000 0."000 
28.0 TO 29.0 

.~:= 
0. 000 0.000 0.000 0 .000 0.000 0.000 0;000 0.000 

29.0 TO 30.0 0. 000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
30.0 TO 31.0 0.'000 0.000 0 .000 0 .000 0.000 0.000 0.000 0.000 0.000 ; 31.0 TO 32.0 0.000 0.000 0 .000 0 .000 0.000 0.000 0.000 0.000 0.000 

.32.0 TO 31.0 0 ;000 0.000 0 .000 0 .000 0.000 0.000 0.000 0.000 0.000 
· 33.0 to 34.0 0.000 0. 000 0.000 0.000 0 .000 0 .000 0.000 0.000 0.000 
34.0 TO 35;.0 0.000 0 :000 0.000 0.000 0.000 0 .000 0.000 0 .000 0.000 
35.0 TO 36.0 0.0.00 0.000 0.000 0 .000 0.000 0 .000 0.000 0 .000 0.000 
36.0 TO 37.0 0.000 0.000 0.000 0 .000 0.000 0 .000 0.000 0 .000 0.000 
37.0 TO 38.0 0.000 0. 000 0. 000 0.000 0.000 0 .000 0.000 0 .000 0. 000 
38 .0 TO 39.0 0.000 .0.000 0 .000 0.000 0 .000 0.000 0.000 0.000 0.000 
39.0 to 40.0 0.000 0.000 0.000 0.000 0 .000 0.000 0.000 0.000 0.000 
40 .0 TO OVER o .• poo 0.000 0.000 0.015 0.002 0.000 0.009 0 .000 0. 000 

.1 CAT NUM TYPE U. \IX 081 OTDZ OPT " IE "'HI PLGT FREQ ' REFERENCE HEIGHT= . _. -- -- ... ........ . -- -- -- ....... _. -_.- -- -- -- _. _. _. -_ ... ... _. _. _ ......... . __ .- ._- _. --- _. -- _ ......... 
1 FOG 10.0 0.25 263. 1 ' 0.010 262.6 ' .5 292.3 '00. 177 .99 0.0000 , FOG 15 .0. 0.25 263.1 -0.010 262.6 ' . 5 292.3 500 . 222 .88 0.0000 
3 FOG 12.0 0.25 · 263. 1 -0.010 261.1 '.5 292 .2 500. 60 .46 '0 .0000 
4 FOG . 17.0 0.25 263. 1 ·0.010 261.1 '.5 292 .2 500. 64.30 0.0000 
5 FOG. 15.0 0. 25 263 .1 ' 0 .0'0 258.6 •• 5 291.9 500. 26.34 0.0000 •• FOG 12.5 0.25 273. 1 -0.010 272.4 ' .7 296"5 500 . 03." 0.0000 
7 FOG 16.5 0.25 273 .1 -0.010 269.4 '.7 m.o 500. 11.50 0.0000 
8 FOG 15.0 '-'5 283 .1 ·0.010 2S2.4 ••• 301.1 500. 39.28 0.0001 • FOG 16.5 0. " 283. 1 '0 .010 279.4 ••• 300.3 500. 2.49 0.0000 

10 FOO 15.5 0." "'.1 -0 .010 291.1 10.1 305.8 ' 00. 1.59 0.0002 
11 PLlJIE 3.' 0.15 301 .• 8 -0.018 292.6 10.2 307.7 1212. 0.01 0.2303 

" PLlJIE 3. 1 0." m .o ·0.0' 0 292 . 5 10.2 307.2 1463. 0.01 ' 0.09S2 
13 PLlJIE ' .5 0.30 298.4 0 .030 "'.4 10'. 2 307.5 1638. 0.01 0.0343 
14 PLUME 5.8 0.15 m .7 -0.018 289.3 10.2 306 .• 2 1205. 0.01 0.0251 
15 PLlJIE 5.' 0." "".0 -0.0' 0 289.7 10.1 106.1 1400. 0.0' 0. 1173 
16 PLUME 4.' 0.30 300. 1 0.030 294.0 10 .2 308.0 1712. 0.01 0.0001 
17 PLlJIE '.7 . 0.25 294 . 2 -0.010 284.9 10. 1 304.0 '79. 0.00 0.0028 
18 PLUME 3.3 0.15 m.4 -0 .018 292.5 10. 2 306.8 781. 0.22 0.0023 
19 PLlJ4E , .. 0." 297. 1 · 0.010 293.6 10.2 307.3 1233. 0.18 0.0095 

" PLV"E ,., 0.30 296.5 0.030 292.6 10'.2 . 306.9 1580. 0.14 0.0073 

" PLlJIE 5.7 0.15 "'.4 ·0 . 0' 8 291.5 10 .1 306.3 324. 0.30 0.0001 

" PLlJ4E 5.4 0. " 291 .8 ·0.010 · 288.6 10'.1 105.0 1241. 0.14 0.0070 • " PLUME 8.7 0'.25 283.7 -0.010 273.7 '.8 m.3 159. 0.33 0.0001 

" PLUME 3.3 0.15 295 .2 ' 0.018 291.0 10.1 106 .1 , 718 • . 0.23 0.0021 

" PllJ4E , .. .0.25 "' .3 ' 0. 010 291.1 10.1 306.2 1353. 0.27 o.Gon · 
" PllJ4E '-' 0 .30 "".3 0. 030 292.6 10.2 306 .8 1553. 0.29 0.0063 

" PllJ4E . '.4 0.15 291.5 · 0.018 284.8 10.0 303.4 1308. 0.03 0.0001 
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" PLUME 5.3 0.25 292.4 -0.010 286~9 10.1 304.2 1169 . 0.26 0.0054 
29 PLUME '.7 0.25 284.8 -0.010 277.0 ••• 300 .2 913. 0 .57 0.0001 
30 PLUME 3.3 0 .25 294.9 '0 .010 291 '.0 10 . 1 306.0 1256. 0 .48 0.02 17 
31 PL"" 3.3 0.25 294.9 '0 .010 29,.,4 10 . 1 306.1 1134. 0.70 0.0308 
32 PLUME 3 •• 0.25 293.5 -0.010 2891.8 10.1 305.l 1278. 0.9l 0.Ol16 • 33 PLUME 3.3 0.25 293.4 ·0.010 . 290.1 10.1 3OS.4 120l. 1.l4 0.0251 
34 PL"" 3.2 0.25 293.7 '0.010 29<).' 10.1 305.7 1248 . 1.70 0.0288 
35 PLi.JMf 3.1 0.30 293.2 O.OlO 29<).5 10.1 3OS .5 1308. 2.07 0.0286 
36 PLUME 3.2 0.25 292.2 -0.010 2891.6 10.1 3OS.0 1205. 2.66 0 .0287 

· 37 PLUME 3.0 0.25 292.5 -0 .010 29<).3 10.1 3OS.3 11M. 3." 0.0284 
38 PLUME 2.' 0.25 293.5 '0 .010 291 .7 10 . 1 306.0 124'. '.08 0.0289 
3. PLUME 3.1 0.25 292.' -0.010 291.2 10 . 1 305.7 1225. 5.08 0.0290 
40 PLUME 3.1 0.25 291.3 ·0.010 289.8 10.1 304.9 1217. •• 75 0.0293 

" PL"" 2.' 0.30 29<) .7 0.030 289,.5 10.1 304.7 1167. '.70 0.0290 

" PLUME 2 .• 0.30 292.8 0.030 292 ~0 10 .1 306.0 1176 . 12. 14 0.0282 
43 PLUME 3.0 0.25 292. 1 -0.010 291.5 10.1 3OS.7 1123 . 17.19 . 0.0288 

" PLUME 3.2 0.25 290.8 -0 .010 29<).' 10 .1 3OS.1 997. 34 .46 0.0358 
45 . Pl1.ME 2.' 0.30 292.5 0 .030 292 .5 10 .1 306.1 1177 . 147.24 0.0119 

MET RECORDS READ : 43824 
RECORDS DISCARDED: 26304 
CALM RECORDS: , ... _._._ .... ........ --------
TOTAL TO NEW FilE: 17520 

• 

". 

• 
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e: \00 I RPro j ec t s\ca I pi ne\auburnda l e\sact t \ T ABLESan.OUT "I 
.1 

EPRI SEASONAL/ANNUAL TABLES PROGRAM, VERSION 11·01 ·9.0 
, 

CALPINE OSPRAY SITE LHeCT , 1987·91 TAMPA 'MET OATA 

SUMMARY Of PLUME PREDICTIONS ~HEN ~INO IS FROM 90.0 DEGREES EAST OF NORTH 

CAT NO. PLUME LE NGTH PLUME HEIGHT PLUME RADiUS 

* A PLUS S IGN 

11 2:l . 70 17.3 7." 
12 2:3 .40 17.6 10.10 
13 21.90 19.4 11.60 
14 26.70 12.9 7 . 40 
15 46.30 17.6 S".30 1. · 21.80 · '1.3 6.30 
17 157 . 20 27.3 11 . 50 
18 22 . 60 16.5 12 . 10 

" 22.60 18.3 12.10 
20 21.80 19.5 12.30 

" 73.80 29.3 14.10 

" 113.30 37.3 13 .30 
23 265.8{) 43".7 15.90 

" 22.60 16.5 12. 10 
25 22. 90 18.3 12 .1 0 
2. 21.10 20 .2 12 . 70 
27 172.40 49 .4 16.00 
28 122.90 40.1 14.20 
29 305 . 50 46.1 16.70 
30 24 . 00 17.0 11.20 
31 23.90 17 . 0· 11.40 
32 24.50 ; 16.3 10.60 
33 23 . 80 17 . 2 11.50 
34 23 . 60 t7.4 11.40 
35 23 . 90 17.0 11.30 
3. 23.50 17.5 . 11.60 
37 23.20 17.9 11.60 
38 22.70 16.6 12.10 
39 23.30 17 . 6 11. 60 
40 40.40 27.9 21.00 

" 22.20 19.0 12.10 
42 71.40 44.2 64.90 

iNOlCATES TKAT THE VISIBLE PLUME DID: NOT END VITHIN A CENTERLINE DISTANCE OF 

EPRI SEASONAL/ANNUAL TABLES PROGRAM, VERS IOM "·01·90 

CALPINE OSPRAY SITE LMDCT, 1967.91 TAMPA MET DATA 

SUMMARY Of PLUME PREDICTIONS VHEN VI ND IS FROM 45.0 DEGREES EAST OF NORTH 

CAT NO. PLUME LEHGTH PLUME HE I GHT PLUME RAn IUS 

11 14.50 12. 7 5.50 
12 14.20· 12.9 6.70 
13 17.50 16.1 8.10 
14 21.60 11.0 5.20 
15 36.40 15.1 7.10 
1. 17.10 '.2 5.50 
17 147.20 26. 1 11.90 
18 13 .60 13.1 7.'" 

" 13.50 13.1 7 .00 
20 17.40 16.1 8.30 

" 26 . 30 13.2 9.50 

" 93 . 60 32.7 13.10 
23 255.80 42.1 15.90 

" 13 . 60 13.2 · 7.00 
25 13.60 \ 13.1 7.00 2. 16.80 ' 16.7 8.40 

, Page: , 

3/9/00 2 :13PM 

10000 .0 METERS 



c:\DOIRProj ects\tal pine\auburndele\l actl\TABLESa".OUT 3/9/00 2:13PM 

• 

• 

• 

\ 

27 

" Z9 
30 

" 32 

" 34 
3S 
36 
31 

" " 40 

" 4Z 

152 .60 
103.20 
285.60 
14.80 
14.70 
15.20 
14.60 
14.50 
14 .60 
14.40 
13.90 
13 . 50 
1B . 40 
13.60 
22.QO 
51.70 

45.2 
35.5 
45.3 
12.3 
12.4 
11 . 8 
12 . 5 
12 . 6 
12.4 
12.7 
12.8 
13.2 
15.7 
13.0 
18.5 
36.5 

17.80 
14.00 
17.00 
6.70 
6.70 
6.50 
6.70 
6.70 
6.70 
6.70 
6.80 
6.90 

12.90 
6.80 

16.70 
50.40 

• A PLUS SHiN INDICATES TIIAT THE VISiBlE PLltIE 010 NOT END WITHIN A CENTERLINE DISTANCE Of 10000.0 METERS 

EPR I SEASONAL/ANNUAL TABLES PROGRAM, VERSION " -01-90 

CA_LPINE OSP!V.Y SITE LIt)CT. 1987-91 TMPA HET DATA 

SUMMARY OF PUME PREDICTIONS \/HEN WIII'O IS· fROM 0.0 DEGREES EAST OF NORTII 

CAT NO. PLUtE LEHGT II PLlIIoE HEiGIiT PLUME RAO I US 

11 19.00 15.5 11.60 
12 18.70 15.7 16.00 
13 21.80 19.6 18.50 

" 26.80 11 .8 5.20 
15 61.00 19.9 12.90 
16 21.90 10.3 5.90 
17 118.00 19.1 13.10 
18 17.90 16.9 16.90 I. 17.80 16.9 16 . 80 
20 21.70 19.7 18 . 60 
21 161.60 49.0 21.00 
22 153.30 41.6 19.10 
23 18.70 6.' 4.10 
Z4 17 . 80 16.9 16.90 
Z5 17.90 16.8 16 . 70 
'6 21 . 00 20 .4 19.40 
27 163 . 50 42 . 8 19.50 

" 153.20 42. I 19 . 40 ,. 18.70 6.' 4.10 
30 19.30 15. 1 16.20 

" 19.20 15.2 16.30 
32 19.80 14 . 5 15.70 

" 19.10 15.3 16.30 
J4 19.00 15.5 16.50 
3S 19.20 15.2 16.20 
36 18.90 15.6 16.50 
31 18.40 16.2 16.20 ,. 17.70 17.0 16.80 
3. 18.70 15.9 16.70 
40 17.90 16.8 16.30 

" 196.30 93.1 43.70 
4Z 207 .60 92 . 2 126.00 

• A PLUS SIGN INtlICATES THAT THE VISIBLE PLUME DID NOT END WITHIN A CENTERLINE DISTANCE Of 10000.0 MeTERS 
.... ******** •• **.**.**** fREQUENCY PERCfNTAGE BY CATEGORY AlIO WIMD DIRECTION .**.******.************ •• 

CALPINE OSPRAY SI TE LMOCT, 1987·91 TAMPA MET DATA 
SEASON;AlINUAL 

••••••••••••••••••• •• .. ·······················. WINO ·fROM ............................................ . 
CATEGORY , , .. " EN' , ESE SE SSE S SS\j S\j \IS\j , ..., 

" ''''' ........ .................................................... PLltIE HEADED ••••••••••••••••••••••••••••••••••••••••••••. 
S SS\j S\j \IS\j , ..., 

" '" 
, NN' " EN' , ESE SE SS, SUI 

11 0.96 0.63 1.11: 1. 97 2.14 1.63 1.51 1 . 17 1. 26 1.14 1.27 2.12 3.20 0 . 87 0.50 0 .47 22.01 
12 0.48 0 . 26 0 . 55 1.21 1.16 0." 0.54 0 . 35 0.41 0 . 31 0.38 0.52 1.00 0.77 0.87 0.34 9.94 

Page: 2 



c: \DD I RPrO j ec t 5\t. 1 pi ne:\lIlburncSale\S8C t I \ T ABlESan.OUT I 3/9/00 2::13PM 
I 

" 0.43 0 . 19 0.49 0.73 1.11 0.70 0 . 29 0.'06 0.14 0.14 0.50 0 .35 0.51 0.50 0. 75 0.31 7.21 ,. 0 . 10 0.04 0.15 0.22 0.2:6 0.13 0. 13 Od2 OJ09 . 0.06 0.07 0.08 0.59 0.12 0. 09 0.13 2.36 
15 0 .53 0 .31 0 .58 1.23 1.97 0.82 0.51 0. 22 0;58 0.51 0.29 0.25 1.2 1 0.69 · 0.80 0.51 11. 01 
16 0.00 0.00 0 .00 0·09 0.01 0 ~01 0.00 0.00 0;00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 • 17 0.01 0 .01 0.00 0.02 0.02 0.01 0.00 0.01 0.02 0.02: 0.01 0.01 0.02 0.09 0.02: 0.02 0.26 ,. 0.00 0.01 0.00 0.04 0.03 0.03 0.03 0.01 0 ~ 01 0 .01 0.01 0.00 0.02 0 .01 . 0.01 0.01 0.21 

" 0.05 0.03 0.06 0.11 0 . 12 0. 12 0.09 0.06 0.06 0. 03 0.04 0.01 0.05 0.03 0. 03 0.01 0.91 

" 0.04 0.06 O.OS 0.20 0. 00 0.12 0.02 0." 0, 06 0. 03 0.09 0.03 0.02 0.04 0.10 0.03 1.03 

" 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.01 0. 00 0.0 1 

" 0 .07 0.02 0.05 0.09 0.07 0." 0.02 0 .02 0.04 0.03 0.01 0.01 0.05 0.02 0.07 0.04 0.66 
23 0 .00 0 .00 O.QO 0.00 0.00 0.00 0.00 0. 00 0.00 0. 00 0.00 0.00 0.00 0. 01 0.00 0.00 0.01 

" 0 .01 0 .01 0.02 0.03 0.01 0.03 0.01 0. 02 0.01 0.00 0.01 0.02 0.01 0. 00 0;00 0.01 0.19 

" 0 .02 0 .02 0.08 0.12 0. 10 0.07 0.03 0.01 0.04' 0: 03 0.02 0 .01 0.03 0.03 0 . 03 0.01 0." 

" 0 .02 0.04 0 .04 0.08 0.12 0. 10 0.06 0.01 0.03 0.01 0.03 0 .01 0.02 0.06 0 . 06 0.01 o.n 
" 0 .01 0.00 0.00 0.01 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.01 

" 0.05 0 .03 0.09 0.05 0.01 0.02 0 .07 0.02 0.02 0.02 0.00 0 .01 0.00 0.03 0.03 0.04 0.50 ", 0. 01 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 
30 0 . 13 0." 0.19 0.2S 0.2:7 0.22 0 . 11 0.08 0.18 0.04 0.04 0 .06 0.11 0.09 0 . 14 0.10 2.08 
31 0 . 17 0 . 15 0.25 0.37 0.33 0.31 0 .21 O. II, 0.18 0.13 0.06 0.09 0.10 0. 13 0 . 17 0.11 2.89 

" 0.22 O. IS 0 .33 0.45 0.37 0.29 0.27 O.IS 0.14 0.05 0.03 0. 06 0.10 0.09 0 . 21 0.09 2.96 

" 0.2:1 0.12: 0 .22 0.4 1 0 . 28 0.19 0 . 17 0.05 O. II, 0.07 0.06 0.03 0 .05 0.09 0.17 0.10 2.35 
34 0. 17 0 . 13 . 0.2:5 0.41 0.39 0.2:7 0.23 0.13 0 . 13 0.08 0.06 0.03 0.08 0.07 0.13 0.14 2: . 71 
lS 0. 22: 0 . 15 0.32 0.54 0 .37 0.29 0 . 19 0. 13 0.09 0 .02 0 .03 0.03 0.05 0 . 07 0.09 0.11 2." 
36 0. 18 0 .20 0.47 0 .39 0 .35 0 .27 0 .20 0.09 0.13 0 .07 0." 0.02 0.03 0.08 0.12 0.05 2: .69 
37 0.17 0.19 0. 37 0.43 0 .45 0.34 0 . 15 0.19 0 .22 0 .04 0 .05 0.04 0 .05 0.06 0.11 0.05 2.89 

" 0. 15 0.09 0.32: 0.64 0.37 0 .46 0.2: 1 0.12 0.12 0.06 0.05 O.OS 0.07 0 .04 0.08 0.07 2:.91 
39 0. 17 0 . 16 0.36 0.55 0 .58 0 . 2:5 0 . 15 0.06 0.08 0 .08 0.03 0.04 0.03 0.06 0 . 12: 0." 2.79 
40 0.20 0. 19 . 0 .45 0.57 0.35 0. 14 0. 11 0. 14 0.23 0.05 0.07 0.03 0.03 0.04 0 .07 0.07 2.75 
41 0.14 0 . 15 0.41 0.57 0.46 0.29 0.14 0. 11 0.11 0.09 0.03 0 .01 0.03 0.05 0.06 0." 2.n 
" 0 . 14 0.09 0." 0.61 0.61 0.23 0.17 0. " 0.07 0.06 0.02 0 .02: 0.04 0.03 0 .07 0.06 2.65 

. TOTALS 5 .05 3 .52: 7.62 12 .31 12 .39 8.18 5." 3.61 4.55 3.19 3.30 3 .91 7.49 4.19 4.91 2.99 92.83 
••••••••••••••••••••••••••••••••• STABIL ITY CLASS 8Y ~INO DIRECTION .......................... ........ 

CALPINE OSPRA,Y SITE UOCT, 1987·91 TAMPA MET DATA 
SEASON~ANHUAL 

••••••••••••••••••••••• • • • •••••• •••••••• •••••• ~INO 'ROM ............ ...... ........................... 
STA9ILITY N NNE NE ENE E ESE SE SSE S SS1/ SW WS1/ W WNW ·w NNW 

CLASS •••••••••••••••••••••••••••••••••••••••••••• PLlI4E "fADED ...... ......... .................... ...... .... • S SSW S1/ WSW W ,.., NW NNW N NNE NE ENE E ESE SE SSE STAG. 

I 0.01 0.01 0.01 0 .01 0 .01 0 .01 0.01 0 .01 0.01 0.02 0. 03 0.03 0.01 0 .00 0.00 0.01 0.02 
2 0.07 0. 08 0.06 0 .05 0.05 0 .06 0.10 0:13 0.09 0.16 0.20 0.28 0. 15 0.08 0.04 0.05 0.02 

" 0.14 0.12 0.11 0.13 0.14 0. 15 0.20 0 .22 0.19 0.18 0.20 0.28 0.37 0.17 0.09 0 . 15 0 .03 
4 0. 32 0.29 0.29 0 .26 0.29 0. 23 0.31 0 .27 0. 36 0.40 0.24 0.18 0.31 0.39 0." 0.37 0.04 
5 0. 22 0.25 0.24 . 0. 22 0.23 0.25 0.22 0 .20 0.18 0 . 13 0.15 0.13 0." 0. 16 0.23 0.24 0.08 • 0.20 0.22 0.25 0.28 0 .22 0.26 0.15 O. II, 0. 16 0 . 10 0.15 q . l0 0.06 0. 17 0.23 0 . 15 0 .27 
7 0.03 0.04 0.04 0.06 0 ." 0.04 0.01 0.02 0 .01 0 .01 0.02 0.00 0.0 1 0.03 0 . 03 0 . 02 0 .54 

•••••• ~ •••••••• ~IND SPEED DISTRIBUTION BY DIRECTIoN AT REFEREN CE HE IGHT OF 2:00. METERS • ••••••••••••• 
CALPINE OSPRAY SITE LMDCT, 1987-91 TAMPA MET DATA 

SEASON=ANNUAl 
•••••••••••••••••• • • ••••••••••••••••••••••••• ~IND FROM •• * •••••••• ~ •••••••••••••••••••••••••••••••••• 

~ I NO N NN' NE ' ENE E ESE SE SSE , SS1/ sw WSW W WNW NW NNW 
"N" •••••••••••••••••••••••••••••••••••••••••••• PLIJIIE "EADEO ••••••••••••••••••••••••••••••••••••••• ••••• 

S SS1/ sw WS1/ W ,.., NW NNW N NNE NE ENE , ESE " SSE STAG. 

I 0.02 0.01 0. 01 0.01 0 .01 0.01 0.01 0.01 0 .01 0.01 0. 02 0.02 0. 01 0.00 0.00 0.02 1.00 , 0.27 0.29 0.34 0.35 0.34 0.36 0.30 0 .35 0.31 0.32 0. 42 0.43 0.25 0 .30 0.24 0.23 0.00 , 0. 71 0.70 0." 0 .64 0.65 0.64 0." 0 .64 0.67 ' 0.67 0.56 0.55 0.74 0.70 0.75 0.75 0.00 

....................... ........... CQ4BINEO fACTORS BT ~IND DIRECTION ••••••••••••••••••••••••• • ••••••• 
CALPINE OSPRA,Y SITE lIClCT, 1987-91 TAMPA ME T DATA 

SEASON:ANNUAL 
•••••••••••• •••••••••••••••••••••• _ ........... WIND FROM ••••••••••••••••••••••••••••••••••••••••••••• 

CCltBiNEO , NNE " ENE E '" SE '" S SS1/ sw WS1/ W WNW W NNW 
CLASS· •••••••••••••••••••• ~ •••••••• * •••••••••••••• Pl~ ~EADED •••••••••••••••••••••••••••••••• _ •••••••••• 

S SSW S1/ - WS1/ W WNW NW NNW , NN' " ENE , ESE " SSE STAC. 

I 0. 00 0.00 .0.00 0. 00 0.00 0 .00 0.00 0.00 0 .00 0 .00 0.01 0.01 0.00 0 .00 0.00 0.00 0.07 
2 0.06 0 .06 0.06 0.06 0 .07 0.08 0.09 0.13 0.09 0.12 0.18 0.25 0. 13 0 .07 0.03 0. 05 0.00 • , 0.16 0 . 14 0.12 0.12: 0.13 0.14 0.21 0.24 0.19 0.24 0 .24 0 .32 0.39 0.18 0. 10 0. 16 0. 00 
4 0.01 0 .01 0.00 0.00 0 .01 0.00 0.01 0.00 0.01 0.01 0 .01 0.0 1 0.00 0.00 0. 00 0.01 0 .1 2 
5 0.15 0 . 16 0.18 0. 17 0.18 0 . 17 0. 16 0.16 0.17 0.17 0 . 17 0.14 0 . 10 0 . 16 0.15 0 . 14 0.00 • 0.38 0 .38 0.35 0.31 0.34 0 .30 0.36 0 .30 0.37 0.35 0 .22 0.17 0.29 0 .39 0.46 0. 46 0.00 
7 0 .00 0 .00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0 .00 0 .00 0.00 0.00 0.00 0 .00 0.81 

P~ge: 3 



c: \00 I RPro 1 ects \ca [pi ne\&Ui:lurndal e\sect i \ T A8LESen.OUT I t 3/91.00 2:13PM 

8 0.06 0~ 07 0.10 0.12 0.09 0 . 10 0'.05 OJ06 , 1i~05 0.03 0.07 0.04 0.02 0.06 0.06 0.04 0.00 , 0.17 0.18 0.19 0.21 0.18 0 . 19 0.11 0 ': '0 0.11 0.07 0. 10 0.06 0." 0.14 0.19 0.13 0.00 

• CCM81NED CLASSES ARE DEFINED AS FOllOWS: 

• l=UNSTA8LE, LOI.I WI NO 2:UNSTABlE, MODERATE WIND 3:UNSTABLE, HIGH IIIND 
4::NEUTRAL, LOI.I IIINO 5=NEUTRAL MODERATE WIND 6=NEUTRAl, HIGH WINO 
7::STA8LE, LOW WINO 8=STA8LE, MODERATE WINO 9=STABlE, HIGH WIND 

•••••••••• •••••••• _ ••••••••• _ ••••••• PLUME LENGTH FREQUENCY TA~LE •••••••••••••••••••••••••••••••••••• 
CALPINE OSPRAY SITE LMOCT, 1987·91 TAMPA MET DATA 

SEASON"'ANNUAL 
DISTANCE • ••••••••••••••• ••••••••••••••••••••••••••••• WIND fROM ••••••••••••••••••••••••••••••••••••••••••• • • • 

"'" T"'" 
N NNE NE 'NE , ESE se sse S SSV SN VSV V NNV NV ""V ALL 

•••••••••••••••••••••••••••••••••••••••••••• PLUME HEADED ••••• ••••••••••••••••• • • •••••••••••••••••••• 
CM> S SSV SN NSV V NNV NV NWV N '" NE ENE , ESE se sse SUK 

100. 5.05 3.52 7.6212.31 12.39 8.18 5.63 3.61 4.55 3 . 19 3 .30 3.91 7.49 4.19 4.91 2.99 92.83 
200. 0.42 0 .30 0.09 0.17 0.10 0.07 0.07 0.22 0.26 0.22 0 . 01 0.02 0. 07 0.15 0.05 0.22 2.43 
300. 0.14 0.09 0 .00 0.00 0.00 0. 00 0.00 0.06 0:07 0.06 0.00 0 .00 0.00 0.01 0.00 0.06 0.49 
400. '0.00 0. 00 0 .00 0.00 0. 00 0.00 0.00 0.00 0. 00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0. 00 
500. 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 600. 0 .00 0 .00 0 .00 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00- 0. 00 
700. 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 800. 0 .00 0 .00 0.00 0.00 ·0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 . 00 0.00 0.00 0.00 900. ' 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.'00 0.00 0.00 0.00 0.00 0.00 . 0 .00 0.00 0.00 0.00 

1000. 0.00 0 .00 ' 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 . 00 
1100. 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ' 0_.00 0.00 0.00 0.00 
1200. 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0. 00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 
1300. 0 .00 0. 00 0.00 0. 00 0.00 0.00 0.00 0.00 0 :00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 . 00 
1400. 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0 :00 0.00 0.00 0. 00 0 .00 0.00 0.00 0.00 0.00 
1500. 0 .00 0.00 0.00 0.00 ' 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
1600. 0.00 0.00 0.00 0.00 0. 00 ' 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
1700. 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 
1800 . 0 .00 0.00 0.00 0.00 0.00 0 .00 0.00 0. 00 0 .00 0.00 0.00 0.00 0 .00 o~oo 0.00 0.00 0.00 1900. 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 
2000. 0.00, 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 . 0 :00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
2100 . 0.00 0.00 . 0.00 0.00 0.00 0.00 0.00 0.00 0 ,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 • 2200. 0.00 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
2300. 0. 00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 ' 0 . 00 0.00 0.00 0.00 0.00 0. 00 
2400. 0 .00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 
2500. 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.,00 0 ,00 0.00 0'. 00 0.00 0.00 0.00 0.00 0.00 0.00 
2600. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 ,0.00 0.00 0.00 
2700 . 0. 00 0.00 0.00 0.00 0.00 0 .00 0.00 . 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0. 00 0.00 

.2800. 0. 00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
2900. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 . 00 0.00 0.00 0.00 
3000 . 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
3100 . 0.00 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0 .00 . 0.00 0.00 0.00 0.00 0.00 0.00 0. 00 0.00 
3200 . 0;00 0.00 0.00 0.00 0 .00 0.00 0 .00 0 .00 0.00 0.00 0.00 0.00 0. 00 0.00 0.00 0.00 0.00 
3300. 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0. 00 0.00 
3400. 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
3500 . 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0. 00 0.00' 
3600. 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00. 0.00 0.00 0.00 0. 00 0.00 0.00 
3700. 0.00 0.00 0;00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 .0.00 0.00 3800 . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.'00 0.00 0.00 0.00 0.00 0.00 0.00 0 . 00 0.00 0.00 3900. 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0:00 0 .00 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
4000 . 0.00 0.00 0.00 ' 0.00 0.00 0.00 0.00 0.00 0.00 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
4100 . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
4200.- 0. 00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0. 00 0.00 0.00 0.00 0.00 0.00 4300 . , 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0;00 0. 00 0.00 0.00 0.00 0 .00 0 . 00 0.00 0.00 
4400 . 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0. 00 0.00 0.00 0 .00 0.00 0 . 00 0.00 0.00 
4500 . 0.00 0.00 0.00 0.00 0 :00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 4600 . 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0. 00 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0. 00 4700. ·0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 '0.00 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 4800 . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4900 . 0.00 0.00 , 0.00 0 .00 0.00 0.00 0.00 0.00 0. 00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 
5000 . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0'.00 0.00 0.00 0 . 00 0.00 0.00 0.00 0.00 0.00 0.00 

•••••••••••••••••••••••••••••••••••• PLUME LENGTH FREQUENCY TABLE •••••••••••••••••••••••••••••••••••• 
CALPINE ·OSPRAY SITE LMDCT, 

SEASON=ANIruAL 
1987-91 TAM,PA KET DATA 

• DISTANCE ••••••••••••••••••••••••••••••••••••••••••••• WIND fROM •••••••••••••••••••••••••••••••••••••••••••••• 

"'" N NN' " ENE , , ESE se S,SE , S S," SN VSN V NNV NV NNV All T"'" •••••• * ••••••• ~ ••••••••••••••• ••• *.......... ~lUHE HEADED ••••••••••••••••••••••••••••••••••• ••••••••• 
Co) S SSN SN "'V V NNN NV NNV N NNE " ENE , ESE se sse SUM 
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e:\DOIRProjeet&\ealpine\&Uburndale\sacti\T~BLESan .OUT I 3/9/00 2:1JI>M 

5100 . 0.00 0.00 D.DO D.DO D.DO D.DO 0.00 O.QO 0.00 D.DO D.DO O.DO D.DO D.DO D.DO D.DO D.DO 
5200 . 0.00 O.DO D.DO D. DO D.DO O.DO D.DO D.DO O.DO D.DO D.DO D.DO D.DO D.DO D.DO O.DO O.DO 
5300. 0.00 O. DO D.DO D.DO D.DO D.DO 0.00 O.DO 0.00 D.DO O.DO O. DO D.DO D.DO D.DO D.DO D.DO 
5400. D.DO .0 .00 D.DO O.DO D.DO 0.00 D.DO O.QO 0. 00 O.DO D.DO D.DO D.DO D.DO D.DO O.DO D.DO 

• 5500. O.DO 0. 00 D.DO D.DO 0.00 O.DO D.DO O.DO 0.00 O.DO 0.00 0.00 O.DO 0.00 O.DO O.DO 0. 00 
5600. O.DO 0.00 0 .00 0.00 D.DO D.DO 0 .00 D.DO 0.00 D.DO O.DO 0 .00 D.DO D.DO O.DO D.DO 0 .00 
5700 . D.DO 0.00 0 .00 D.DO 0.00 D.DO 0.00 D.DO 0. 00 0.00 0:00 0 .00 0.00 0 .00 0 .00 0.00 0.00 
5800. D.DO 0.00 0.00 0.00 0.00 D.DO 0.00 0.00 0.00 D.DO 0.00 0.00 0.00 0 .00 0.00 O.DO 0.00 
5900. 0.00 0.00 0.00 0 .00 0.00 D.DO 0 .00 0.00 0.00 0.00 0.00 D.DO D.DO 0 .00 D.DO 0 .00 0.00 
6000 . O.DO 0.00 D.DO 0 .00 0.00 D.DO 0.00 0.00 0 .00 D.DO 0.00 D.DO D.DO 0.00 D.DO 0 .00 0. 00 
6100. 0.00 D.DO D.DO D.DO D.DO 0.00 0.00 O.DO O'DO 0.00 0.00 0.00 0.00 0.00 O.DO 0.00 D.DO 
"00. D.DO 0-.00 O. DO 0.00 O.DO D.DO 0.00 0.00 0.00 D.DO 0.00 0.00 O.DO 0.00 O.DO D.DO 0.00 
63DO . O.DO 0.00 0.00 0.00 O.DO O.DO 0.00 O.DO 0.00 0.00 0.00 D.DO 0.00 0.00 0.00 0.00' 0.00 
6400. O.DO D.DO O.DO O.DO O.DO O.DO O.DO O.DO O.DO 0.00 O.DO O.DO O.DO O.DO 0.00 0.00 O.DO 
6500. D.DO D.DO 0.00 O.DO D.DO O.DO O. DO O.DO 0.00 O.DO 0.00 O.DO O.DO O.DO O.DO 0.00 O.DO 
6600. O.DO 0.00 0.00 0.00 O.DO O.DO O.DO O.DO 0.00 D.DO 0 .00 O.DO D.DO 0.00 O.DO O.DO O.DO 
6700. 0.00 0".00 O.DO O.DO 0.00 0. 00 . 0.00 0.00 0 .00 D.DO D.DO D.DO O.DO 0.00 O.DO O.DO O.DO "". D. DO 0.00 0.00 D.DO 0.00 0.00 0.00 O.DO D.DO 0.00 O.DO 0.00 0.00 0 .00 D.DO 0.00 D.DO 
6900. O.DO 0.00 0.00 D.DO 0.00 O.DO 0 . 00 0.00 0.00 0.00 0.00 D.DO D.DO 0 .00 D.DO 0.00 0.00 
7ODO. O.DO 0.00 0 . 00 0.00 D.DO O.DO 0 .00 0.00 0.00 0.00 O.DO 0 .00 O.DO 0.00 0.00 0.00 0 .00 
7100. 0.00 0.00 0 .00 D.DO D.DO O.DO 0.00 0.00 0 .00 0.00 0 .00 0 .00 0.00 0.00 D.DO 0 .00 0.00 noD. .. 0.00 0.00 0 . 00 0.00 D.DO D.DO 0.00 0.00 0 .00 0.00 0. 00 0. 00 D.DO 0.00 O.DO 0 .00 0.00 
73DO . 0.00 0.00 O.DO 0.00 0.00 0.00 0.00 0 .00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00' 0.00 0.00 
7400. D.DO 0.00 D.DO D.DO 0.00 0.00 0.00 D.DO O.DO 0.00 O.DO 0.00 0 .00 0.00 0.00 0;00 0.00 
7500. O.DO D.DO D.DO 0.00 0.00 0.00 D.DO 0.00 O.DO 0.00 0 .00 D.DO O.DO 0.00 0.00 0.00 0.00 
'600. O.DO 0.00 D. DO 0.00 0.00 O.DO 0 .00 D.DO 0.00 D.DO D.DO O.DO 0.00 0.00 O.DO D.DO 0.00 
7700. O. DO D.DO O.DO D.DO O.DO D.DO 0 .00 O.DO D. DO D.DO O.DO O.DO D.DO 0 .00 D.DO O.DO D.DO , .... O.DO D.DO D. DO 0.00 0.00 O.DO 0.00 D.DO 0.00 D.DO O.QO 0. 00 O.DO 0 .00 O.DO O.DO O.DO 
7900 . 0. 00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 O.DO 0.00 0.00 0.00 D.DO 0.00 O.DO 0.00 O.DO ..... 0. 00 D.DO 0. 00 0.00 O.DO D.DO O.DO O.DO D. DO D.DO O.DO 0.00 D.DO 0.00 O.DO 0.00 D.DO 
8100. 0. 00 D.DO O.DO D.DO O.DO O.DO 0.00 O.DO O.DO 0.00 O.DO 0.00 O.DO 0.00 D.DO O.DO D.DO 
"00. O.DO D.DO D.DO O.DO 0 .00 O.DO 0.00 D.DO 0.00 D.DO 0.00 0. 00 D.DO 0.00 O.DO D.DO O. DO 
MDO. 0. 00 D.DO O.DO D.DO 0.00 D.DO 0.00 O.DO 0 .00 0.00 O.DO 0. 00 D.DO D.DO O.DO 0.00 O.DO 
84DO . 0. 00 0.00 O.DO D.DO 0.00 D.DO O.DO 0.00 0 .00 D.DO O.DO 0.00 0.00 0 .00 O.DO 0.00 D.DO 
8500. 0.00 0.00 0.00 D.DO D.DO 0 .00 0 .00 O.DO 0.00 O.DO D.DO 0.00 0.00 0.00 D.DO 0.00 D.DO 
8600. 0.00 0.00 0.00 O.DO 0.00 0.00 0.00 O.DO O.DO 0.00 0.00 0.00 O.DO 0 .00 0.00 0.00 0 .00 
8700. 0.00 D.DO 0. 00 D.DO 0. 00 0 .00 0. 00 O.DO 0 .00 0.00 0.00 0 .00 O.DO 0.00 0 .00 0.00 0. 00 
8800. 0.00 D.DO D.DO 0.00 0.00 0 .00 0.00 O.DO 0.00 0.00 0.00 0 .00 O.DO 0.00 D.DO 0.00 0 .00 • 8900. D.DO D.DO D.DO D.DO 0 .00 0.00 0 . 00 D.DO O.DO 0. 00 0 .00 D. DO D.DO 0.00 D.DO O.DO 0.00 
9ODO. D.DO O.DO D.DO D.DO 0 .00 D.DO 0.00 D.DO O.DO 0.00 D.DO D. DO O.DO D.DO D.DO 0.00 0.00 
9100. O. DO D.DO D.DO D.DO 0.00 D.DO 0.00 0.00 D.DO D.DO O.DO D.DO O. DO 0. 00 O.DO 0.00 0.00 
9200. O.DO D.DO O.DO D.DO O.DO O.DO D.DO D.DO D.DO D.DO O.DO O.DO O.DO 0.00 D.DO O.DO 0. 00 
9300. O.DO 0. 00 O.DO 0.00 0.00 O.DO 0.00 . 0.00 O.DO 0.00 O.DO O.DO 0.00 O.DO O.DO O.DO 0.00 
9400. O.DO O.DO 0.00 0.00 O.DO O.DO O.DO 0.00 O.DO D.DO O.DO O.DO 0.00 0.00 O.DO O.DO O.DO 
95DO. O.DO O.DO 0.00 0.00 0 .00 O.DO O.DO O.DO 0.00 O.DO O.DO O. DO O.DO 0.00 O.DO O.DO O.DO 
9600. O.DO O.DO D.DO D.DO 0.00 O.DO 0.00 O.DO O.DO 0. 00 O.DO D.DO D.DO O. DO O.DO O.DO 0.00 
9700. 0. 00 O.DO D.DO D.DO O.DO O.DO 0.00 O.DO O.DO O.DO O.DO 0.00 O.DO D. DO 0.00 O.DO 0.00 
9800. 0.00 D.DO 0.00 D.DO 0.00 0.00 0.00 0.00 D. DO 0.00 O.DO 0.00 O.DO O.DO D.DO O.DO O.DO 
9900. 0.00 O.DO 0.00 O.DO 0.00 0.00 D.DO D.DO O. DO 0.00 0 .00 0 .00 O.DO 0.00 O.DO 0.00 0.00 

10000. 0 .00 O.DO D. DO O.DO 0.00 0.00 0.00 O.DO 0.00 0.00 O.DO 0 .00 O.DO 0 .00 D.DO 0.00 0.00 
••••••••••••••••••••••••••••••••••• • PLUME HE IGHT fREQUENCY TABLE •••••••••••••••••••••••••••••••••••• 

CALPINE OSPRA'f SITE UOCT, 1987·91 TAMP~ MET DATA 
SEASOHzANNUAL 

HEIGHT ..... ............. ..................... .... .. WIMO FROK ••••• •••• •••••• • • •••••• ••••••••••••••••• •••••• 

F"" , N" " . EN' , ESE SE SSE S ssw SW wsw , WII " 
,,, AlL 

TCM. . ... .................... ......... ........... PLUME HEADED •••••••••••••••••••••••••••••••••••••••••••• 

'" S ssw SW wsw , WII " 
,,, , NN' " ENE , ESE SE SSE "" 

10. 5." 3.52 7.62 12.31 12.39 8.18 5.63 3 .61 4 . 55 3.19 3.30 3.91 7.49 4 . 19 4.91 2.99 92.83 
20. 5.04 3.52 7.62 12.31 12.39 8.18 5.63 3.61 4.55 3.19 3.30 3 .91 7.49 4.19 4 .91 2.99 92.82 
30. 0.43 0.34 0.5 1 1.43 1.18 0.54 0.26 0.23 0.27 0.21 0 .03 0.09 0.16 0 .28 0.19 0.21 6.36 
<D. 0 .41 0.30 0.51 0.7> D." 0.30 0.<16 0.<11 0.<14 0.20 0 .03 0 .03 0.09 0 . 10 0.17 0.2:1 4 .49 
SO. 0.41 0.30 D.DO 0. 66 D." 0.25 O.DO 0.21 0.24 0.20 O.DO 0.03 0.04 0.07 O.DO 0.21 3. 24 
60. 0 .28 0.25 0. 00 O.DO 0.00 0.00 0.00 0.17 0.18 0. 15 0 .00 O. DO D.DO 0.00 0.00 0.13 1. 14 
70. 0.28 0.25 0.00 0.00 0.00 0. 00 O.DO 0 ; 17 0.18 0. 15 0 .00 O.DO 0.00 0 .00 O.DO 0 . 13 1. 14 
80 . 0.28 0.25 D.DO ,0.00 0.00 O.DO 0.00 0.17 0 . 18 0. 15 0 .00 D.DO O.DO O.DO O.DO 0.13 1.14 
90 . 0.28 . 0.25 0.00 ' 0 .00 0 .00 0.00 0.00 0.17 0. 18 0.15 O.DO 0.00 O.DO O.DO D.DO 0 .13 1.14 

' 00. 0.28 0 .25 0.00 D.DO 0.00 0.00 O.DO 0.17 0.18 0.15 0. 00 O.DO O.DO O.DO 0. 00 0.13 1.14 
110. 0.00 O.DO 0. 00 O.DO D.DO O.DO O.DO O.DO O.DO 0.00 O.DO 0. 00 D.DO O.DO 0.00 O.DO 0.00 
120. 0 .00 O.DO 0.00 D.DO D.DO 0.00 0.00 0.00 O.DO 0.00 O.DO 0 .00 D.DO O.DO O.DO O.DO 0.00 '30. O.DO O.DO O.DO O.DO 0.00 O.DO O.DO O.QO O.DO 0.00 O.DO O.DO O.DO O.DO 0.00 O.DO O.DO 
140. O.DO O. DO O. DO O.DO D.DO O.DO O.DO D.DO O.DO 0.00 0.00 O.DO O.DO O.DO O.DO 0.00 O.DO • 150. D.DO O.DO O.DO O.DO O.DO O.DO O.DO O.DO O.DO D.DO D.DO 0 .00 O.DO O.DO D. DO O.DO O.DO 
'60. 0.00 D.DO 0.00 O.DO O.DO O.DO O.DO 0.00. O.DO O.DO D.DO 0 .00 O.DO O.DO 0.00 O.DO 0.00 '70. 0.00 0.00 O.DO O.DO D.DO O.DO O.DO O.DO O.DO O.DO O.DO 0.00 O.DO 0.00 0.00 D.DO 0.00 '80. 0.00 0 .00 0.00 O.DO 0.00 O.DO O.DO O.DO O.DO O~ OO O.DO 0.00 O.DO O.DO 0.00 D.DO 0.00 
'90. 0.00 O.DO 0.00 0.00 O.DO O.DO O.DO D.DO D.DO 0.00 O.DO 0.00 D.DO 0.00 0.00 0.00 0.00 
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200. 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
210. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
220. 0.00 0.00 0.00 0.00 0.00 0.00 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 
230. 0.00. 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 • 240. 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0 . 00 0.00 0.00 '.00 0.00 0.00 
"D. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
260. '.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.60 0.00 '.00 0.00 0.00 0.00 0.00 0.00 0.00 
270. 0.00 0. 00 0 .. 00 0.00 0.00 0.00 ' 0.00 0.00 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 .0.00 0.00 
280. 0.00 0. 00 . 0.00 0.00 0.00 0.00 0.00 0.00 0 . 00 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
290. '.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 d.oo 0 .00 0.00 0.00 0.00 0.00 0.00 
300. 0.00 0.00 0 .00 0.00 0.00 0.00 '.00 o.do 0.00 0.00 0.00 0 .00 0.00 0.00 ' .00 0.00 . 0.00 
310. 0." 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
320. '.00 .... 0." 0 .00 0.00 O.DD 0.00 0.00 '.00 0. 00 0.00 0.00 ' .00 0.00 '.00 O.DO 0.00 -' 330. 0.00 0.00 0.00 0.00 0 .00 '.00 0.00 0.00 0.00 0.00 0." 0.00 0.00 0.00 .... 0.00 0.00 
340. 0." 0 .00 0." 0.00 0.00 '0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 .... _ 0.00 0.00 
350. 0.00 0 .00 0 .00 0.00 0 .00 0.00 D ... 0.00 0.00 0.00 0." 0.00 0.00 D ... . ... 0." 0.00 
360. 0." 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0 . 00 0.00 0.00 0.00 0." 0.00 0 .00 0.00 0.00 
370. 0.00 0.00 0.00 0.00 0." 0.00 0.00 0.00 0.00 0.00 D ... 0.00 0.00 0.00 0.00 0.00 0.00 
380. 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 
390. 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 

. 400. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 . 0.00 O.po 0.00 0.00 0.00 
410. 0.00 0.00 0.00 0.00 '0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
420. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 . 00 0.00 0.00 0.00 ' 0.00 0.00 0.00 
430. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 '.00 0.00 0.00 0.00 0.00 
440. 0." 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0." 0.00 0 .00 0.00 0.00 
450. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 . 0.00 0.00 
460. 0 .00 0.00 0." 0.00 0.00 0.00 0.00 0.00 0 . 00 '.00 0." 0 .00 0.00 0.00 0 .00 0.00 0.00 
470. 0.00 0.00 0 .. 00 0.00 0.00 0.00 0.00 o.do 0.00 0.00 0." 0.00 0.00 0.00 0.00 0.00 0.00 
480. 0.00 0.00 0.00 0.00 0 .00 0. 00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 
490. ' 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 '.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 
500. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 . 00 0.00 0." 0.00 0.00 0.00 0.00 0.00 0.00 

• ••••••••••••••••••••••••••••••••••• PLUME HEIGHT FREOUENCY TAILE •••••••••••••••••••••••••••••••••••• 
CALPINE OSPRAY SITE LMOCT, 1987-91 TAKPA MET'QATA 

HEIGNT •••••• ~~~:::~~~ ••••• ••••••••••••••••••••• VINIO FROM ••••••••••••••••••••• • • •••••••••••••• ' ••••••••• 

"at 
TCM. 

, 'NE NE ENE , ESE SE SSE , 'SII ,. lIS. • '"". NIl 'NU All •••••••••••••••••••••••••••••••••••••••••••• PLUME NEADED ••••••••••••••••••••••••••••••••••••• • • ••••• 
(H ) , ,su SU I/SW • WU HU NNU N NNE HE EN' E ESE " SSE SUO • 510. 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0." 0.00 0. 00 D ... 
520. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0. 00 0.00 
530. 0.00 0 .00 . 0.00 0.00 0.00 0.00 0 . 00 0.00 0." 0 .00 0.00 0.00 0.00 0.00 0.00 0. " 0.00 
540 . 0·09 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 
550. 0.00 0.00 0.00 0.00 0.00. 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0. 00 0.00 
560 ._ 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
570 . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 
580. 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00' 
5 ... 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0. 00 0.00 0.00 0.00 0.00 0.00 ' 0 .00 0.00 
600. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 . 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
610. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0 .00 0 .00 0.00 ' .00 0. 00 0. 00 
620. 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0 .00 ' 0.00' 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
630 . 0.00 0.00 0.00 0.00 0." 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0. 00 
640 . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0 .00 0.00 0 .00 , 0 .00 0.00 0 .00 0. 00 
650. 0.00 0.00 0.00 0.00 0." 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 0.00 .... 0.00 0.00 0.00 0.00 0.00 0. 00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
670 . 0.00 0.00 0.00 0.00 0.00 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 
680 . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0. 00 
690 . 0 .00' 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0·09 0. 00 · 
700. 0.00 0.00 0. 00 0.00 0.00 0. 00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 
710. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 no. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
730 . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
740. 0.00 0.00 0.00' 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
750 . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0. 00 
760. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0. 00 0.00 no. . 0.00 0.00 0.00 0.00 0.00 0. 00 0.00 0.00 0.00 ·0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 
780. 0.00 0.00 0.00 0.00 0.00 0.00 ' .00 0.00 0.00 '.00 0.00 0.00 0.00 0.00 '.00 '0 .00 0. 00 
790 . 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 .... 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0. 00 0.00 0.00 0 .00 0.00 0. 00 0.00 
810. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0. 00 .0.00 
820. 0 .00 0.00 0.00 - 0.00 0.00 0.00 0.00 o.QO 0 ·90 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
830. 0 .00 0.00 0.00 0.00 0.00 0. 00 0.00 0.00 0 .00 0.00 0. 00 0 .00 0.00 0.00 '.00 0.00 0.00 • 840. 0 .00 0.00 0.00 0.00 0.00 0.00 0.00. 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 '.00 0.00 0. 00 
850. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0. 00 

'. 860. 0.00 D ... 0.00 0.00 0.00 0 . . 00 0 . 00 0.00 0 .00 0.00 0.00 0 .00 0.00 0.00 0 .00' 0.00 O. QO 
870. 0 .00 0.00 0.00 0.00 0.00 0. 00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 '.00 0 .00 0.00 .... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
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890 . 0.00 0.00 0.00 0.00 0.00 0.00 0. 00 0.00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 0. 00 0.00 
"0. 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 O.ojl 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 
910 . 0.00 0.00 0. 00 0.00 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
920. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0. 00 0 .00 . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 • 930 . 0.00 0.00 0.00 0.00 0.00 0.00 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
940 . 0.00 0.00 0.00 0.00 0.00 0.00 0. 00 0.00 0.00 0.00 0. 00 0.00 0.00 0 .00 0. 00 0.00 0.00 
950 . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 
960 . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 :00 0.00 0.00 0.00 0. 00 0.00 0.00 0.00 0.00 0.00 
970. 0.00 0.00 0.00 0.00 0.00 0.00 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 
980 . 0.00 0 .00 0.00 0.00 0. 00 0.00 0. 00 0.00 0.00 0.00 0.09 0.00 0.00 0.00 0.00 _ 0.00 0.00 m . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0. 09 0.00 0.00 0.09 0.00 0.09 0.00 0.09 0.00 0.00 

1000. 0.09 0.00 0.00 0.09 0. 00 0.09 0. 00 0.09 0.00 0.00 0.09 0.00 0.09 0 .00 0.09 0.00 0.00 
• ••••••.••••• u • ••••••••••••••••••••• PlUtE RADIUS fREQUENCY TABLE •••••••••••••••••••••••••••••••••••• 

CALPINE OSPRAY SITE l~CT. 1987-91 TAMPA KET DATA 
SEASON-ANtruAl 

HAX IHUM ••••••••••••••••• •••••••••••••••••••••••••••• ~INO fROM •••••••••••••••••••••••••••••••••••••••••••••• 
FR<lH N NNE NE ENE E ESE SE SSE , SS" '" lIS" " lIN" "" NN" ALL ,eM, ••••••••••••••••••••••••••••••••.•••••••••••• PlUHE HEADED •• •••••••••••••••••••••••••••••••••••••••• •• 
(H) , SS" '" "'" " lIN" N" NN" N NNE HE ENE E ESE SE SSE "" S. 5.05 3 .52 7.62 12 .3 1 12 . 39 8.18 S.6J 3 .61 4.55 3 . 19 3.30 3 .91 7.49 4 . 19 4.91 '. 99 92 .83 

lO. 5.04 3.52 7.6212.31 12.39 8. 18 S. 6J 3 .61 4.55 3.19 l.30 3.91 7.49 4 .1 9 4.91 '.99 92'.82 
15. 4.0' 3.4/\ 1. 28 8.89 8 .01 5.59 0. 55 3 .49 4 .46 3.14 0. 10 1 .~6 2,1.8 2 .50 0.37 ' .86 53.62 
20. 3 .45 Z.53 0.79 1. 18 0.96 0 .37 0.31 ' .09 2.61 1.46 O.OS 0.06 0.07 0. 08 0.13 1.87 ·18 .01 ". 0.28 0.25 0 .38 1. 18 0.96 0 .37 0.17 0.17 0 .18 0.15 O.OZ 0.06 0.07 0.07 0.07 0 . 13 4.47 
30. 0.28 0.25 0.38 0 .61 0.61 0.23 0 . 17 0.17 0 .1 11 0.15 0.02 0.02 0.04 0 .03 0.07 0.13 3.31 
35. 0.Z8 0. 25 0.38 0 .61 0. 61 0.23 0 . 17 0 . 17 0. 18 0.t5 0.02 0.02 0.04 0 .03 . 0.07 0 . 13 3 .31 
40. 0.2B 0.Z5 0.38 0.61 0 .61 0.23 0.17 0 . 17 0.18 O. IS 0.02 .0.02 0.04 0.03 0.07 0.13 3.31 
45. 0.28 0.25 0.38 0.61 0.6t 0.23 0.1 7 0.17 .0 . IB 0 . 15 0.02 0.02 0.04 0 .03 0.07 0.13 3.31 
SO. 0. t4 0.09 0.38 0 .61 0.61 0.23 0 . 17 0.06 0 .07 0. 06 0.02 0.02 0.04 0 .03 0.07 0.06 2.65 
55. 0. 14 0.09 0.38 0.61 0. 61 0.23 0.17 0.06 0.07 0.06 0.02 0.02 0.04 0 .03 0.07 0.06 2.65 "'. 0.14 0.09 0.00 0.61 0.61 0.23 0.00 0.06 0 .07 0.06 0.00 0.02 0.04 0.03 0.00 . 0.06 2.02 
6S. 0.14 0.09 0.00 0 .61 0.61 0.23 0 .00 0.06 0 .07 0.06 0.00 0.02 0.04 0 .03 0.09 0.06 2.02 
70. 0.14 0.09 0.00 0.00 0.00 0.00 0.00 0.06 0.07 0.06 0.09 0.00 0.09 0 .00 0.00 0.06 0.48 
75 . 0. 14 0. 09 0.00 0.00 0. 00 0.00 0.00 0.06 0.07 0.06 0.09 0.00 0.00 0 .00 0.00 0.06 0 .4B 
80 . 0. 14 0.09 0.09 0.00 0.00 0.00 0.00 O.~ 0 .07 0.06 0.00 0.00 0.09 0.00 0.09 0.06 0.48 '5. 0.14 0.09 0.00 0.00 0.00 0:00 0 .00 0.06 0 .07 0.06 0.09 0.00 0. 09 0 .00 0.00 0.06 0.48 ". 0.14 0.09 0.00 0.00 0.00 0.00 0.09 0.06 0 .07 0.06 0.09 0.00 0.09 0.00 0.00 0.06 0.48 • 95. 0.14 0.09 0.00 0.00 0. 00 0.00 0.00 0.06 0.07 0.06 0.09 0.00 0.09 0 .00 0.00 0.06 0.48 

'00. 0. 14 0.09 0.09 0.00 0.00 0.00 0.00 0.06 0.07 0.06 0.09 0.00 0.00 0.00 0.00 0.06 0.48 
105 . 0. 14 0.09 0.00 0.00 0. 00 0.00 0.00 0.06 0.07 0.06 0.00 0.00 0.00 0.00 0.00 0.06 0.48 
lI D. 0.14 0.09 0.00 0.00 0.00 0.00 0.00 0.06 0 .07 0.06 0.00 0.00 0.00 0.00 0.00 0.06 0.48 
115 . 0.14 0.09 0.00 0.00 0.00 0.00 0.00 0.06 0.07 0.06 0.00 0.00 0.00 0.00 0.00 0.06 0.48 
120 . 0 . 14 0.09 0.00 0.09 0.00 0.00 0.09 0.06 0 .07 0.06 0.00 0.09 0.00 0.00 0.00 0.06 0.48 
125. 0 . 14 0.09 0.00 0.00 0.00 0.00 0 .00 0.06 0 .07 0.06 0.00 0.00 0.00 0 .00 0.00 0.06 0 . 48 
130. 0 . 14 0.09 0.00 0.00 0.00 0 .00 0.00 0.06 0. 07 0.06 0.00 0.00 0.00 0 .00 0.00 0.06 0. 48 
135. 0.00 0.00 0.00 0.09 0 .00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 
140 . 0.00 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 o.bo' 0.00 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 
145. 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.09 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0. 00 
ISO. 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 '0. 00 0.00 0 .00 0.00 0 .00 0.00 0 .00 0.00 
155 . 0 .00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0 .00 0 .00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 , ... 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0. 00 0.00 0 .00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 
165. 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
170 . 0.00 0 .00 0.00 0.00 0.00 0.00 0 .00 0.00 0 .00 0. 00 0.00 0 .00 0.00 0.00 0.00 0 .00 0. 00 
175. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0. 00 0 .00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
180. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0. 00 
185. 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0. 00 '''. 0.00 0.00 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
195. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
ZOO. 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Z05. 0.00 0.00 0. 00 0.00 0.00 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
210. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0. 00 
215. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 ·00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
220. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O.QO 0.00 0 .00 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 '''. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0. 09 0.00 '''. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 m. 0.00 0.00 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.09 0.00 0.00 0.00 
240. 0.00 0.00 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0. 00 0.00 0.00 
245. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0. 00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0. 00 
250. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

•••••••••••••••••••••••••••••••••••• PLUtE RADIUS FREQUENCY TABLE •••••••••••••••••••••••••••••••••••• 

• CALPINE OSPRAT SITE lMOCT. 1987·91 TAMPA MET DATA 
SEASON-AHtNAl 

HAXIMUM ••••••••••••••••••••••••••••••••••••••••••••• ~I ND FROM •••••••••••••••••••••••••••••••••••••••• •••••• 
FRON N NNE NE ENE E ESE SE SSE , SS" '" "'" " lIN" N" "" All 

TOIlE. •••••••••••••••••••••••••••••••••• ~......... PlUtE HEADED •••••••••••••••• •••••••••••••••••••••••• •••• 
(H) , 

''" '" lIS" " """ "" NN" N NNE NE ENE E ESE SE SSE "" 
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255, 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0, 90 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
'60 . . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0:00 0.00 0.00 0.00 0. 00 0.00 0.00 0.00 0.00 
265. 0.00. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 '0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 :. 270. 0.00 0.00 0.00 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 m. 0.00 0.00 0.00 . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 
280 . ' 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 
2B5. 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 
290. 0.00 . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 
295. 0.00 0.00 0.00 0.00 0 .. 00 0.00 0.00 0·90 0 .00 . 0 .00 0.00 0.00 0 . 00 0.00 0.00 0.00 0.00 
300. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0 .00 0,00 0 .00 0.00 0.00 0.00 0.00 0.00 
305 . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
310. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
315. 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0;00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
320 . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0;00 0.00 
325. 0.00 0.00 0.00 0 .. 00 0.00 0.00 0.00 0.00 0 .00 ' 0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 
330. 0,00 0.00 0.00 0.00 0.00 0.00 0. 00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
335. 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 . 00 0.00 0.00 0.00 0.00 0.00 0.00 
·340. 0 .00 0 .00 0. 00 0.00 0.00 0.00 0 .00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

'''. 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0 .00 0.·00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
350. 0.00 0.00 . 0.00 0;00 0.00 0.00 0,00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
355. .0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0,00 0:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 "'. 0.00 0.00 0.00 0.0.0 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
365 . 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 . 0.00 0.00 0.00 0.00. 0.00 0.00 0.00 
'70. 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0,0.0 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
375 . 0.00 0.00 0 ,00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 . 0.00 
380. 0.00 0.00 0.00 0.00 0. 00 0.00 0.00 0.00 0.00 '0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
385. 0.00 · 0.00 0.00 0,00 0.00 0 .00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
390. 0.00 0.00 0.00 0.00 0.00 0 .00 0,00 0'.00 0.00 0.00 0.00 0.00 O.OC! 0.00 0.00 0 .00 0.00 
'95 . 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
'00. 0.00 0.00 0.00 0.00 0.00 0,00 0.00 0.00 0.,00 0.00 0'.00 0.00 0.00 0.00 0.00 0.00 0.00 
405. . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O.pO 0:00 0.00 0.00 0·00 0.00 0.00 0.00 0.00 0.00 
410. 0.00 0.00 0.00 0.00 0.00 0.00 0.00' 0.00 0';00 0.00 0.00 0.00 0.00 0.00 O~OO 0.00 0.00 
415. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
420. 0.00 0.00 0.00 0.00 0.00 0.00 . 0.00 0.00 0.00 .0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 
425. 0.00 0.00 . 0.00 0 .. 00 0.00 0. 00 0.00 '0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
430. 0.00 0.00. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 
435. 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 • . 440 • 0 .00 0.00 0.00 0.00 0;00 0.00 0.00 0.00 0:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
445. 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
450. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
455. 0.00 0.00 0.00 0. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
460. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 
465. 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
470. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
475. 0.,00 0.00 0.00 0.00 0.00 0.00 0. 00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
'80. 0.00 0 .00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
485. 0.00 0.00 ' 0.00 0.00 0.00 0.00 0.00 0 .00 0.:00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 
'90. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 
'95 . 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0 .00 
500. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 .00 0 .00 0.00 0.00 0.00 0.00 0.00 

*** .. * ......................................... HOURS OF PLUME SHAOOIoIIHG TABLE .......................................... 
CALPINE OSPRAY SITE LHDCT, 1987·91 TAMPA MET DATA 

SEASON"ANNUAL 
DISTANCE ••••••••• .. •••• .. •••• ... •• .... ••••••••••• ............ ·WINO FROM .................................................... 

FR .. N NNE NE EN' , ESE SE '" S SSII SII "'" N NNN NN NNN ALL 
TeNeR ................. ............................... PLUME HEADED ............................................. 

(H) S SSII SII "'" N NNN NN NNN N NNE NE EN' , ESE SE SSE AVO 

·i1:00. 63.5 '14.3 -256 .4362.8473.7458 .7292.7 169.5176 .5 261.4 405.i1: 489.i1: 469.5 359 .1 238.7 n.6 291.5 
400. 0.0 0.0 0.8 '82.2 64.1 42.3 1.3 1.0 0.0 1.0 .. , 71.1S 55.9 88.1 0. 7 0.0 26.1 
600. 0.0 0.0 0.0 50.0 14.6 '.6 1.3 0.0 0.0 0.0 0.0 25.5 10.3 51.1 0.0 0.0 10.1 
SOO. 0.0 0.0 0.0 i1:5.6 ' . 1 5 . ' 1.3 0.0 0.0 0.0 0.0 6.' 5.5 19.7 0.0 0.0 '.3 

1000. 0.0 0.0 0.0 H . i1: 0.0 4 .0 . 0.0 .0.0 0.0 0,0' 0.0 0. ' 0 .0 10.4 0.0 0.0 I.' 1200 . 0.0 0.0 0.0 '.6 0.0 1.2 0.0 'O~O (l. 0 0.0 0.0 0.0 0.0 5.2 0.0 0.0 0.' 
1400. 0.0 0.0 0,0 3.1 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.6 0.0 0.0 0.6 
1600. 0.0 0.0 0.0 0.' 0.0 1.1 0.0 0.0 0.0 0.0 0.0 0.6 0.0 , .. 0.0 0.0 0.5 
1800. 0.0 0.0 0.0 0.' 0.0 1.6 0.0 0.0 0.0 0.0 0.0 0.7 0.0 2.' 0.0 0.0 0.' 
2000. 0.0 0.0 0.0 1.5 0.0 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 I.' 0.0 0.0 0.3 
2200. 0.0 0.0 0.0 1.5 0.0 1.6 0.0 0.0 0.0 0.0 0.0 0.5 0.0 I.' 0.0 0.0 0.3 
2400. 0.0 0.0 0.0 1.5 0.0 1.6 0.0 0.0 (l.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0 0. 2 
2600 . 0.0 0.0 0.0 0.' 0.0 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 I., 0.0 0.0 0.2 • 2800. .0.0 0."0 0.0 0.' 0.0 1.6 0.0 0.0 0.0 0.0 0.0 '0.0 0.0 0.0 0. 0 0.0 0.2 
3000. 0.0 0.0 0.0 0.8 0.0 1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 : 0.0 0.0 0.1 
3200. 0.0 0.0 0.0 0.' 0.0 1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 
3400. 0.0 0.0 0.0 0.' 0.0 1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 
3600 . 0.0 0.0 0.0 0.0 0.0 1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 
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, 
c:\DOIRProjecU\ealpine\alburndale\Ucti \TABLE"San.OOT -: ; 3/9/00 2:13PM 

0.0 0.0 ' . 0. 0 0.0 3800. 0.0 0.0 0.0 1.1 0.0 0 .0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 .4000. 0.0 ,'0.0 0.0 0.0 0.0 1.1 0.0 0.0 '0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 -. 4200. 0.0 0.0 0.0 0.0 0.0 0.' 0.0 0.0 '0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
4400. 0.0 0.0 0.0 0.0 0. 0 0.' 0.0 0.0 0.0 0.0 0.0 . 0.0 0.0 0.0 0.0 0.0 0.0 • 4600. 0.0 0.0 0.0 0.0' 0.0. 0.' 0.0, 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -. 0.0 0.0 0,0 0.0 0.0 .0.5 0.0 0.0 '0,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
'000. .0.0 0.0 0.0 - 0.0 0.0 0.0 0.0 0.0 '0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5200 . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5400. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
.5600. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ·0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5800. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 
6000. 0.0 O~ O 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
6200. 0.0 0,.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0 
6400. 0.0 0.0 0.0 0.0 ' 0.0 0.0 0.0 0.0 ' 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 0.0 0.0 
6600. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 :0 0.0 0.0 
6800. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
7000. 0 .0 0.0 0. 0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 0.0 0.0 nOll. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
7400 . 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 '0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
7600 . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
{890. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
8000. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ,0.0 0 .0 0.0 0.0 ••••••••••••••••••••••••••••••• TOTAL SOLAR ENERGY lOSS TARtE (MJ/M·*Z)·······**·**····****·······**·· 

CALPINE OSPRAV sITe lK)CT. 1987· 91 TAMPA MET DAT,A 
SEASOH=ANNUAL 

DISTANCE ••••••••••••••• _ ••• _ • •••••••••••••••••••••••• WINO ' fR~ • __ •• - •••••••••••••••••••••••••••••••••••••••• 

"'" '''''. • 'HE HE ENE , ESE SE SSE S ssw sw wsw · w W1N HW '"W ALl ••••••••• __ ••• •••••••••••••••••••••••••••••• PLUKE HEADED • • __ •••••••••••••••• ••••• -•••••• _ ••• _- •••••• 
(H) S ssw sw wsw w W1N HW • NW • ,HE " ENE , ESE SE SSE AVO ,,.. 70.6108 .5150.2161.1 .. 196.8239.9238.4193.6247.4314.7 313.9 232.7 203.9 148.7 127. 2 51.6 187.5 
4,.. 0.0 0.0 0.0 7.' 11 . 9 10.5 0.3 0. ' .0.0 0. 7 4.4 11.9 ••• 4.3 0.0 0.0 3.' 600. 0.0 0.0 0.0 ' . 1 '.1 I.' 0.3 0.0 0.0 0.0 0.0 , .. 0.4 1.' 0.0 0.0 0.7 
800. 0.0 0.0 0. 0 0.' 0.' 0.' 0.3 0.0 0.0 0.0 0.0 0.3 0.2 0.4 0.0 0.0 0. ' 1000. 0.0 0.0 0. 0 0.4 0. 0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.' 0.0 0.0 0. 0 

1200. 0.0 0.0 0.0 0.3 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 1 0.0 0.0 0.0 
1400. 0. 0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 1 0.0 0. 0 0.0 
1600~ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ·0.0 0. 0 0. 0 0.0 0.0 0. 0 0.0 ·0.0 0.0 • 1800. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

.21)00. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2200. 0.0 0.0 '0.0 0.0 0.0 0.0 0.0 .0 . 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2400. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
'600. 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
'800. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
3000. ' .0 .0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
3700. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
3400. 0.0 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
3600. 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
3800. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4000. 0.0 0.0 0.0 0.0 ·0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
4200. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
4400. 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
4600. 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 ,0 . 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
4800. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5000. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 '0.0 0.0 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 '200. 0.0 0.0 0. 0 0.0 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5400. 0. 0 0.0 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5600. 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5800. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ·0 . 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
6000 . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 '0 . 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 · . 6200 . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0:0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
6400. 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0. 0 0.0 0.0 
6600. 0.0 0. 0 0'.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ..... 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 0.0 
7000. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 noo. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.' 0.0 '.0 0.0 0.0 0.0 0.0 0.0 0.0 . 
7400. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 0.0 
7600. 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 0.0 7800. 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
8000. ' 0.0 0.0 0.0 0.0 0.0 0.0 0.0 '0.0 0.0 0.0 . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

~ ••••••••••• • •••••••••••••••• * •••• • PERCENT ~OTAL ENERGY LOSS TABLE • •••• • • •••••••••••• ••••••••••• •••• 
CALPINE OSPRAY SITE LMOCT, 1987·91 TAMPA MET OATA • . SEASOH;ANNUAL 

OISTANCE •••••••••••••••••••••••••••• ••••••••••••••••• WINO FROM •••••••••••••••••• ••••••••••••••• ••••••••••••• 

"'" 
. , ,HE " .NE • ,se SE '" S ssw sw wsw w WHH NW 'NW 'LL "M' •••••••••••••••••••••••••••••••••••••••••• •• PLUME HEADED •••• • ••••••••••••••••••••••••••••••••••••••• 

(H) S ssw sw wsw w WHH NW 'MIN • 'NE HE 'NE , 
'" " SSE ,V, 
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c:\00IRProlects\catplne\auburndate\s8cti\TABlESan . OUT '! 
! I i: 3/9/002:13PH 

I . 
200. 0.' 0.8 ,., '.2 1.4 '.7 '.7 1 ~ 4 ~ 1'.8 2.3 2.3 1.7 ,., ,. , 0.' 0.4 '.4 400. 0.0 0.0 0.0 0.' O. , O. , 0.0 0.0 10.0 0.0 0.0 O. , O. , 0.0 0.0 0.0 0.0 
600. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 • 800. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0:0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

1000. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 0.0 0.0 
1200. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
1400. 0.0 0.0 0.0 0.0 . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
1600. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 . 0.0 0.0 
1800. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2000 . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2200 . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 . 0.0 0.0 0.0 0.0' 0.0 0.0 0.0 0.0 
2400. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2600. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0:0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .0 . 0 
2800. 0 , 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
3000. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
3200 . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
3400 . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
3600 . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
38.00 . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
4000. 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
4200. 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
4400. 0.0 0.0 0.0 0.0 . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
4600 . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
4800 . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5000. 0.0 0.0 0.0 0.0 ' 0.0 0.0 0:0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5200 . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5400. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 , 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5600. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5800. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
6000. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
6200. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
6400. 0.0 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
6600. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
6800. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
7000 . 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
1200. 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
7400. 0.0 . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 . 0 . 0 0.0 • 7600. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O ~O 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
7800. 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
8000. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

.~ •••••••••••••••••••• ** ••••••••••• PERCENT BEAM ENERGY lOSS TABLE ••••••••••••••••••••••••••••••••••• 
CALPINE OSPRAY SITE LMDCt. 1987·91 tAMPA HET DATA 

SEASON=AllfoIUAL 
DISTANCE ••••••••••••••••••••••••••••••••••••••••••••• IIIND FROH ••••••••••••••••••••••••••••••••••••••••.•••••• 

FOC" 
TiM. 

N NNE NE ENE E ESE SE SSE S SSV $V WS1I W ,"W NW NNW ALL 
•••••••••••••••••••••••••••••••••••••••••••• PLUHE HEADED •••••••••••••••••••••••••••••••••••••••••••• 

(H) S SSW SW WS1I W ,"W NW NNW N NNE NE ENE E ESE SE SSE ,YO 
200. 0.8 1.2 '.7 1.8 2.3 2.7 2.7 2.2 2.' 3.' 3.' 2.7 2.3 , .7 1.5 0. ' 2. , 
400. 0',0 0.0 0.0 O. , O. , O. , 0.0 0.0 0.0 0.0 O. , O. , O. , 0.0 0.0 0.0 0.0 
600. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 ;0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
800. 0.0 0.0 0.-0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 '000. 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 · 0.0 0.0 . 0.0 

1200. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 ,0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
1400. 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 . 0.0 0.0 
'600. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
'800. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2000. 0 . 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2200 . 0.0 . 0.0 . 0 .0 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2400. 0.0 0 . 0 ' 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2600. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 
2800. 0.0 0.0 0.0 0.0 0.0 . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
3000. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 
3200. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
3400. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
3600. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
3800. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
4000, 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
4200. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 .0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
4400. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 .. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
4600. 0.0 0.0 0.0 0.0 0 . 0 . 0.0 0.0 0 :0 0.0 0.0 ·0.0 0.0 0.0 0.0 0.0 0.0 0.0 • 4800. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5000. 0.0 0.0 0.0 .0 . 0 0.0 0.0 0.0 0.0 0.0 0.0 O.~ 0.0 0.0 0.0 0.0 0.0 0.0 
5200. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5400. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 ,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
5600. 0.0 0.0 0.0 0.0 0.0 0'.0 0.0 0.0 0.0 0.0 0.0' 0.0 0.0 0.0 0.0 0.0 0.0 
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5800. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 . 0.0 0.0 0.0 0.0 0.0 D .• ••• • •• 6000. 0.0 ••• 0.0 ••• D .• ••• ••• ••• 9 ·0 '.0 ••• '.0 0.0 D .• ••• '.0 • •• 6200. D .• ••• 0.0 ••• ••• D.!) ••• • •• ••• '.0 D .• '.0 D .• ••• '.0 ••• • •• 6400. 0'.0 0.0 . 0.0 ••• ••• ••• ••• • •• ••• '.0 ••• ••• • •• ••• ••• D •• • •• 6600. ••• '.0 '.0 ••• 0.0 ••• ••• ••• ••• '.0 ••• ••• 0.0 ••• ••• '.0 • •• • 6800. ••• . 0.0 ••• ••• ••• D •• ••• '.0 D .• '.0 ••• ••• D .• ••• '.0 ••• '0.0 
7000. D .• ••• • •• ••• ••• 0.' ••• • •• D .• '.0 ••• ••• 0.' ••• ••• ••• 0.0 noo. ••• d .• ••• '.0 0.0 ••• ••• • •• ••• ••• ••• ' . 0 D •• ••• ••• 0.0 D .• 
7400. D •• 0. 0 0.' 0.0 0.0 ••• ••• :0.0 ••• ••• ••• '.0 0.0 ••• ••• 0.0 • •• 7600 . '0.0 0.0 D •• ••• '.0 0.' ••• • •• ••• ••• D .• '.0 0.0 ••• ••• '.0 0.' 
7800. D .• 0.0 0. 0 0.' 0.0 ••• ••• • •• ••• ••• ••• '.0 0.0 ••• ••• 0.0 0.0 
8000. ••• 0.0 D •• '.0 0.0 ••• ••• ••• ••• ••• ••• '.0 0.0 D .• ••• 0.0 • •• •••••••••••••••••••••••••••••••••••• PLUHE SALT DEPOSITION TABLE ( KG./(KM .··2·MO . » •••••••••••••••••••••••••••• •• 

CALPINE OSPRAY SITE LMDC T, 1987·91 TAMPA !tEr DATA 
SEASON;ANNUAL 

DISTANCE ••••••••••••••••••••••••••••••••••••••••••••••••••••• VIND fROM •••••••••••••••••••••••••••••••••••••••••••••••••• 

'"'' TOWER 
N NNE NE ENE , ESE SE SSE S SSI/ SW wsw W WNW NW NNW , 

• •••••••••••••••••• ~~............................... PLUME HEADED •••••••••••••••••••••••••••••••••••••••••••••••• 
'M) S SSW 'W WSW W WNW NW NNW N NNE NE 'NE , ES' SE SSE , 
100. 2.36 1.64 2 .44 4.52 4.33 2 .98 1.66 1.58 1.94 1.39 1.06 1.35 . 2.21 1.39 1.48 1.37 
200. 3 .71 2.60 3 .53 6 .76 6.88 4.43 i!.50 2 .44 3.11 2.16 1.52 1.96 3.87 2.28 2.38 2.19 
300. 4.34 3.03 3.55 6 .76 6.88 4.43 2.52 2.67 3.45 2.42 1.53 1.96 3.88 2.30 2.41 2.59 
400. 4.61 3.48 4.14 8 .1 7 8.30 5.32 2.84 3.08 3.82 2.45 1.86 2.22 4.24 2.72 2.92 2.53 
500. 3.49 2.79 5 .48 7.06 6 .78 4.08 3 . 13 2.32 2.91 1.74 1.87 1.34 2.66 1.85 2.96 1.85 600. 3.47 2.n 3.69 5 .71 5.14 2 .78 1.80 2 .30 2.90 1.74 '.60 0.49 1.39 1.06 1.37 1.84 
700. 2.95 2.33 3.66 5 .71 5.14 2.n l.n 1.98 2 .44 1.35 0.59 0.49 1.39 1.06 1.36 1.49 
800. 1.74 1. 35 3.36 5.13 4.27 2.40 1.51 ,.1 8 1.32 0.78 0.45 ' .38 o.n 0.74 0.97 0.84 
900 . 0 .69 0.54 2 .81 4.45 3.63 2.06 1.27 0 .51 0.59 0 .48 0.39 0.33 0.55 0.60 '.83 0.33 

1000. 0.59 0.44 l .n 2 .65 2;30 1.39 0.93 0 .41 0.47 0.39 0.26 0.25 0.42 0.44 0.65 0.29 
1100 . 0.46 0.35 1.30 1.56 1. 41 ' .73 0.69 0.25 ' .29 0.23 0 .16 0.08 0.11 0.16 0.41 '.23 1200. 0 .42 0.10 0 .65 '.99 0.98 0.40 0.30 '.20 0.24 0.20 0.06 0.04 0.07 0.08 O. IS 0.21 
1300. 0 .42 0.10 0 .61 '.99 ' .98 0.40 0.27 0 . 19 0.i!4 0.20 ' .05 '.04 0.07 0.08 0.14 0.20 
1400. 0.25 0 . 19 0.61 ' .99 0.98 0.40 0.27 0 . 12 0.15 0.12 ' .05 0.04 0.07 0.08 0.14 0.13 
1500 . 0.21 0 .16 0.61 '.99 '.98 0.40 0.27 0.11 0.13 0.11 '.05 0.04 0.07 0.08 0.14 0.11 
1600. 0 .21 0.16 0 .61 '.99 0'.98 0.40 0 :27 o. " 0. 13 0 . 11 0.05 0.04 0.07 0.08 0.14 0.11 
1700 . 0 .21 0.16 0 .57 0.87 0.85 0.36 0.26 0 . 11 0.13 0.11 0.05 0.04 0 . 07 0.07 0.13 0.11 
1800. 0 .21. 0.16' 0.24 0 .39 0.37 0 . 17 0. 11 0.11 0.13 0.11 ' .03 0.02 0.03 0. 04 0.07 0.11 • 1900. 0.21 0.16 0.24 0 .39 0.37 0.17 0.11 0.11 0.13 0.11 0.03 '.02 0.03 0.04 0 .07 0.11 
2000 . 0.21 0.16 0.24 0.39 0.37 0.17 0.11 0.11 0.13 O. II 0.03 0.02 0.03 0.04 0 .07 O. " 2100 . 0 .21 0.16 0 .24 0.39 0.37 0.17 0. 11 0.10 0.13 0.10 0.03 0.02 0.03 0.04 0 .07 0.10 

' 2200. 0 .21 0.16 0 .24 0 .39 0.37 0 .1 7 0.11 0 . 10 0.13 0.10 0.03 0.02 0 .03 ' .04 0.07 0.10 
2300 . 0.21 0 . 16 0.24 0 .39 0.37 0.17 0.10 0 . 10 0.13 Q. . l0 0.03 0 , 02 0.03 ' .04 0.06 0.10 
2400 . 0.21 0.16 0 .24 ' .38 0.35 0.17 0.10 0.10 0.13 0.10 0. 03 0.02 0.03 . 0.04 '.06 0. 10 
2500 . 0 .21 0.16 0 .24 0.37 0.34 0.16 0.10 0.10 0.13 0.10 0.01 0.02 0.03 0.03 '.06 0.10 
2600. 0.21 0. 16 0 .24 0 .37 0.34 0.16 0 .10 0 . 10 0. 13 0.10 0.03 0.02 0.03 0 .03 '.06 0.10 
2700 . 0.10 '.09 0.24 0.37 ' .34 0. 15 0 .10 '.06 '.08 '.05 0 .03 O.OZ 0.03 0 .03 '.06 0.05 
2800 . 0.10 ' .09 0 . 24 '.34 0.33 0.14 0 .10' ' .06 0.08 0.05 0 .03 0.0i! 0.03 0 .03 ' .06 0.05 
2900 . 0.10 ' .09 0 .24 '.34 0.33 0.14 0 .. ,0 ' .06 0 .Q8 0 .05 0 .03 0.02 0.03 0.03 '.06 '.05 
3000. 0 .1 0 · '.09 0.23 '.34 0.33 . 0.14 0 :'0 '.06 '.08 0.05 0 .02 0 .02 0.03 0.03 0.05 0.05 
3100. '.09 0.07 0.23 '.34 0.33 0.14 0.10 0.05 '.06 0.04 0.0i! 0.02 0.03 0.03 0.05 0.05 
3200. '.06 '.04 '.23 '.34 0.33 0.14 0.10 0.03 0.04 0.02 0.02 O.OZ 0.03 0.03 0.05 0.03 
3300. '.06 ' .04 '.23 '.34 0.33 . 0.14 0.10 0 .03 ' .04 0.02 0.02 0.02 0.03 0.03 0.05 0.03 
3400. '.06 '.04 ' .23 '.34 0.33 0 .14 0.10 0.03 '.04 0.02 0.02 0.02 0.03 0.03 0.05 0.03 
3500. ' .06 ' .04 0.06 ' 0.24 '.23 0.10 0.02 0.03 '.04 0.02 0.01 0 .01 0.02 0.02 0.02 0.03 
3600. '.06 ' .04 '.06 '.08 0.07 '.04 0.02 · 0 .03 0.04 0.02 0.01 0.01 0.01 0.01 0 .02 0.03 
3:700. '.06 '.04 '.06 '.08 0.07 '.04 0.02 0.03 ' .04 0.02 0 .01 0.01 0.01 0.01 0 .02 0.03 . 
3800. ' .06 '.04 '.06 '.08 0.07 '.04 '.02 0.03 '.04 0.02 0.01 0.01 0.01 0.01 0.02 0.03 
3900. ' .06 ' .04 '.06 '.08 0.07 '.04 0 .02 0.03 '.04 0.02 0.01 0.01 0.01 0.01 0.02 0.03 
4000 . '.06 ' .04 . 0.06 '.08 0.07 '.04 0.02 0 .03 '.04 0.02 0 .01 0.01 0.01 0.01 0.02 0.03 

. 4100 . '.06 ' .04 '.06 '.08 0.07 '.04 0.02 0.03 '.04 0.02 0 .01 0.01 0.01 0.01 0.02 0.03 
4200. '.06 '.04 '.06 '.08 0.07· '.04 0.02 0.03 '.04 0.02 0 .01 0.01 0.01 0 .01 0.02 0.03 
4300. '.06 ' .04 '.06 ' .08 0.07 '.04 0.02 0.03 '.04 0.02 0 .01 0.01 0.01 0.01 0.02 0.03 
4400. '.06 '.04 '.06 '.08 0.07 '.04 '.02 0 .03 ' .04 0.02 0.01 0.01 0.01 0.01 0.02 . 0.03 
4500. '.06 ' .04 '.06 ' .08 0.07 0. 04 0.02 0 .03 '.04 0.02 0.01 0.01 0.01 0.01 0.02 0.03 
4600 . '.06 ' .04 '.06 '.08 0.07 '.04 0.02 0 .03 ' .04 '.02 0 .01 0.01 0.01 0.01 0.02 0.03 
4700 • . ' .04 0.03 '.06 '.08 0.07 '.04 0.02 \>.02 ' .04 0.02 0 .01 0.01 0.01 0.01 0.02 0.02 4 ... . ' .04 ' .03 0.06' '.08 0.07 '.04 0:02 0.02 0.03 0.02 0.01 0.01 0.01 0.01 0 .02 0.02 
4900. 0.03 ' .03 '.06 ' .08 0. 07 '.04 0.02 0 .02 0.03 0.01 0.01 0.01 0.01 0.01 0 .02 0.02. 5000. 0.03 0.03 '.06 '.08 0.07 '.04 ' .02 0.02 0 .03 0.0 1 0 .01 0.01 0.01 0.01 0 .02 0.02 

........................................ PLlME SALT DEPOSITION TABLE (KG./(KM. ··Z·MO.» •••••••••••••••••••••••••••••• 
CALPINE DSPRAY SITE LMO CT, 1987·91 TAMPA !tEl DATA • SEASON"ANNUAL 

DISTANCE •••••••••••••••••• " •••••••• :-••••••••••••••.••••••••••• VINO FROM •••••••••••••••••••••••••••••••••••••••••••••••••• 

"'" N "NE NE EN' E ESE " SSE' , SSI/ SW WSI/ W WNW NW NNW , 
TOWER ••• ~ ••••••••••••••••••••• ".......................... PLlME HEADED •••••••••••••••••••••••••••••••••••••••••••••••• 

'", , SSW SW WSW W WNW >III NNW " NNE NE ENE , ESE SE SSE , 
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5100. 0.03 O.Ol 0.06 O.OS 0.07 0.0< 0. 02: 0.02 O.Ol 0.01 0.01 0.01 0.01 0. 01 0.02 0.02 
5200. O.Ol O. Ol 0.06 O.OS 0.07 0.04 , 0.02 0.02 O.Ol 0.01 0. 01 0.01 0.01 0.01' 0.02 0.02 
5l00. O.Ol ·O. Ol 0.06 O.OS 0.07 0.0< 0.02 0.02: O.Ol 0.01 0.01 0. 01 0. 01 0.01 0.02 0.02 

• 5400. O.Ol O. Ol 0.06 O.OS ,0.07 0.04 0.02: q.02 O.Ol 0.01 0.01 0. 01 0.01 ,0.01 0.02 0.02: 
5500. . 0.03 0. 03 0.06 O.OS 0.07 0.04 0 .02 0.02 0.03 0.01 0.01 0.01 0.01 0.01 0.02 0. 02 
5600 . 0.03 0. 03. 0.06 0." 0.07 0.04 0.02: 0.02 O.Ol 0. 01 0. 01 0.01 0.01 0. 01 0.02 0.02 
5100. 0.03 O. Ol 0.05 O.OS 0.07 0.04 0.02 0.02 0.03 0.01 0.01 0.01 '0.01 0.01 .0.01 0. 02 
5800. O.Ol 0.03 0.02 O. OS 0.07 0.04 0.01 . 0.02 0.03 0.01 0.01 0. 01 0. 01 0.01 0.01 0.02 
5900. 0.03 0.03 0.02 0. 04 0.03 0.02 0.01 Q.02 0.03 0.01 0.01 0. 00 0.01 0.01 0.01 0.02 
6000 . O.Ol 0.03 0.02 . 0 .. 04 0.03' 0.02 0.01 0.02 0.03 0.01 0.01 0.00 0.01 0.01 0.01 0.02 . ,6100. 0.03 0.03 0.02 0.04 O.Ol 0.02 0.01 0.02 0. 03 0.01 0.01 0.00 0;01 0.01 0.01 0.02 
6200 .· 0.03 0.03 0.02: 0.04 O.Ol 0.02: 0.01 0.02: 0.03 0.01 0.01 0.00 0.01 0.01 0.01 0.02 
6300. 0.03 0.03 0.02: 0.04 O.Ol 0.02 0.01 0.02: 0.03 0.01 0.01 0.00 0.01 0.01 0.01 0.02 
6400. 0.03 0;03 0.02 0.04 0.03 0.02 0.01 0.02 0.03 0. 01 0.01 0.00 0.-01 0. 01 0.01 0.02 
6500. 0.03 0. 03 0.02 0.04 0.03 0.02 0. 01 0.02 0.03 0.01 0.01 0. 00 0.01 0. 01 0.01 0. 02 
6600. 0.03 0. 03 0.02 0.04 0.03 0. 02 0.01 0.02 0.03 0;01 0.01 0.00 0.01 0.01 0.01 0.02 
6700. 0.03 0.03 0 .02 0.04 O.Ol 0.02 0.01 0.02 0. 03 0.01 0.01 0.00 0.01 0.01 0.01 0.02 
6800. O.Ol O. Ol 0.02: 0.04 O.Ol 0.02 0.01 0.02: O.Ol 0.01 0. 01 0.00 0.01 0. 01 0.01 0.02: 
6900. O.Ol O.Ol 0.02 0.04 O.Ol 0.02 0.01 0.02: O.Ol 0.0 ' 0.01 0.00 0.01 0.01 0.01 0.02 
7000 . 0.02 0.02 0.02 0.04 O.Ol 0.02 0.01 0.01 0.02 0.01 0.01 0.00 0.01 0.01 0.01 0.01 
7100 . 0.02 0.02 . 0.02 0.04 O.Ol 0.02 0.01 0.01 0. 02: 0.01 0.01 0.00 0.01 0. 01 0.01 0.01 noD. 0.02 0.02 0.02 0.04 O.Ol 0.02 0.01 0.01 0.02 0.01 0.01 0.00 0.01 0. 01 0.01 0.01 
7300. 0.02 0.02 0.02 0.04 O.Ol 0. 02 0.01 0.01 0.02 0.01 0.01 0.00 0.01 0.01 0.01 0.01 
7400. 0.02 0. 02 0.02 0.04 O.Ol 0.02 0. 01 0.01 0.02 0.01 0. 01 0.00 0.01 0. 01 0.01 0.01 
7500. 0.02 0. 02 0.02 0.04 O.Ol 0.02 0.01 0.01 0.02· 0.01 0.01 0. 00 0.01 0.01 0.01 0.01 
7600. 0.02 0.02 0.02 0.04 O.Ol 0.02 0.01 0.01 0. 02 0.01 0.01 0.00 0.01 0. 01 0.01 0.01 
T7OO. 0.02 0.02 0.02 0.04 O.Ol 0. 02 0.01 0.01 0.02 0.01 0.01 0.00 0. 01 0.01 0.01 0.01 
7800. 0.02 0.02 0.02 0.04 O.Ol 0. 02 0. 01 0.01 0.02 0 .01 0.01 0 .• 00 0. 01 0.01 0. 01 0;01 
7900 . 0.02 0.02 0.02 0.04 0.03 0.02 0.01 0.01 0.02 0.01 0. 01 '0.00 0.01 0.01 0.01 0.01 
SOOO. 0.02 0.02 0.02 0.0< O.Ol 0.02 0.01 0.01 0.02 0.01 0.01 0.00 0.01 0. 01 0.01 0.01 
S100. 0.02 0.02 0.02 0.03 O.Ol 0. 02 0.01 0.01 0.02 0.01 0.01 0. 00 0.01 0.01 0.01 0.01 
S200. 0.02 0.02 0.02: O.Ol O.Ol 0.02 0.01 0. 01 0. 02 0. 01 0.01 0.00 0.01 0.01 0.01 0.01 
8300. 0.02 0.02 0.02 O.Ol O.Ol 0. 02 0.01 0.01 0.02 0.01 0.01 0.00 0.01 0.01 0. 01 . 0. 01 
8400. 0.02 0. 02 0.02 0.03 0.03 0.02 0.01 0.01 0.02 0.01 0.01 0.00 0.01 0.01 0. 01 0. 01 
8500. 0. 02 0.02 0.02 O. Ol O.Ol 0. 02 0.01 0.01 0.02 0.01 0. 01 0.00 0.01 0.01 0.01 0.01 
8600. 0.02 0.02 0.02 O.Ol O.Ol 0.02 0.01 0.01 0.02 0.01 0.01 0. 00 0. 01 0. 01 0.01 0.01 
S7.00. 0.02 0.02 0.02 0.03 O.Ol 0. 02 0.01 0.01 0.02 0.01 0.01 0.00 0.01 0.01 0.01 0.01 • 8800. 0.02 0.02 0.02 O.Ol 0.03 0.02 0.01 0.01 0.02 0.01 0.01 0.00 0.01 0.01 0.01 0.01 
8900. 0.02 0.02 0.02 O.Ol O.Ol 0.02 0:01 0.01 0.02 0.01 0.01 0.00 0. 01 0.01 0.01 0.01 
9000 . 0.02 0;02 0.02 O.Ol O.Ol 0.02 0.01 0.01 0.02 0.01 0.01 0.00 0. 01 0.01 0.01 0.01 
9100 . 0.02 0 .. 02 0.02 O.Ol O.Ol 0.02 0.01 0.01 0.02 0.01 0.01 0.00 0. 01 0. 01 0.01 0.01 
9200 : 0.02 0.02 0.02 O.Ol 0. 03 0.02 0.01 0.01 0.02 0.01 0 .• 01 0. 00 0. 01 0.01 0.01 0.01 
9300. 0.02 0.02 0.02 ·O. Ol O.Ol 0.02 0.01 0.01 0. 02 0.01 0.01 0.00 0.01 0. 01 0.01 0.01 
9400. 0.02 0.02 0.02 .0.Ol O.Ol 0.02 0.01 0.01 0. 02 0.01 0.01 0.00 0.01 0. 01 0. 01 0. 01 
9500'. 0.02 0.02: 0.02 O.Ol 0.03 0.02 0.01 0.01 0.02 0.01 0.01 0.00 0.01 0.01 0.01 0.01 
9600 . 0.02 0.02 0.02 O.Ol O.Ol 0.02 0.01 0.01 0.02: 0.01 0.01 0.00 0.01 0.01 0.01 0.01 
9700 . 0.02 0.01 0.02 0.03 O.Ol 0.02 0.01 0.01 0.02 0.01 0.01 0.00 0.01 0.01 0.01 0.01 
9800. 0.01 0.01 0.02 O.Ol O.Ol 0.02 0.01 0.01 0. 01 0.01 0.01 0.00 0.01 0. 01 0.01 0.01 
9900. 0. 01 0.01 0.02 0.03 O.Ol 0.02 0.01 0.01 0. 01 0.01 0.01 0.00 0.01 0. 01 0.01 0.01 

10000. 0.01 0.01 0.02 0.03 O.Ol 0. 02 0.01 0.01 0.01 0.01 0. 01 0.00 0. 01 0.01 0.01 0.01 
• * •••••••••••••••••••••••••••••••• PLUME WATER DEPOSITION TABLE (KG./(KM .··2' MO. » ••••• * ••••••••••••••••••••••••• 

.CALPINE OSPRAY SITE IJI)CT, 1987·91 TAMPA MET DATA 
SEAS(JM"ANNUAL 

DISTANCE ..... .... ..................... . . ... ..... .................... WI NO fROM . . . ...................................... . . ....... ....... ...... 
FR .. , 

'" " ENE , ESE " SSE , 'N " WSW W WNW NW NNW A 

""'" ................................. ....... ... .... ... . .... PLUME HEADED ......... .......... . ...... ............... ... ... .. 
(H) S SSW N WS\I ·W WNW NW NNW N NNE NE 'NE , ESE " SSE A 

100. .16E+04. l1E.04 . 16E+04 . lO£+O4 .29E+04.20E+04. 11 E+04 .11E+04. llE+04.93£+Ol .69£+03.86E+Ol. 14E+04 .91E+Ol .98E+03. 93E+03.14 
200. ' .25E+04.18E+04.24E+04.4SE+04.46E+04 .30E+04 . 17E+04 . 17E+04.2 IE+04 . 15£+04.99£+03.1lE+04.25E+04.15E+04. 16£+04.15E+04.22 
300 • • 29E+04.20E+04.24E+04.45E+04.46E+04.30E+04.17E+04.18E+04.23E+04.16E+04 .99E+Ol. l lE+04.25E+04.15E+04.16E+04. 17E+04.23 
400. .lOE+04.22E+04.27E+04.SlE+04.5lE+04.l4E+04. 18E+04.20E+04.2SE+D4. 16E+04 .1 1E+04 .14E+04 .26E+04.17E+04.18E+04.16E+04.25 
500 • .20E+04.16E+04.l5E+04 .44E+04 ."E+04'.25E+04.19£+04 . 1lE+04. 16E+04.98E+03. 1 lE+04. m+Ol.15E+04. l OE+04.17E+04. 10E+04 . 19 .... • 20E+04.16E+04.21E+04.32E+04 .29E+04.15E+04 .10E+04 . 1lE+04. 16E+04 .97E+Ol .31E+Ol .25E+Ol.71E+Ol. SSE+Ol . 7lE+Ol. l0E+04.14 
700 • • 16E+04. 1lE+04.2:1E+04. 32E+04 .29E+04. 15E+04.98E+Ol.l0E+04. 13E+04 .72E+0l.lIE+03.2SE+03.71E+Ol .S4E+Ol. 72E+03.S1 E+03.1l .... . S9£+03 .67E+Ol. 19£+04 . m+04 . 25E+04 . 13E+04 .ME+OJ .57E+03 .65£+Ol .l8E+03. 23E+03. 19£+03 .39£+03. 38E+03. 51 E+'Ol . 42E+Ol. 92 
900. :l3E+Ol ~24£+03. 16E+04 • Z5E+04 • 21 E+04 • l1E+04 .69£+03 .ZIE+Ol. 24E+01. 21 E+03. 20E+Ol. 17E+Ol . 28E+03. 30E+03 .4JE+Ol. 16E+Ol. 67 

'000 . • 30E+03.21E+Ol.9lE+Ol .14E+04.1lE+04.72E+OJ.49£+Ol.I7E+Ol .20E+03 . 18E+Ol. 12E+Ol.12E+Ol.21E+03.21E+Ol.l2E+Ol. 14E+Ol.44 
1100. .25E+Ol.I8E+Ol .71E+Ol .S7e+Ol.B2E+Ol.3S£+03.37E+03 .12E+Ol. l4E+03 : , 2E+03.7lE+02.41E+02.68E+02.72E+02.21E+Ol .12E+Ol .28 
1200 • • 2SE+Ol. 17E+Ol .42E+Ol .64E+Ol.64E+Ol.2SE+Ol.I9E+Ol.l 1E+Ol.llE+03. 12E+Ol.27E+02.25E+02.4lE+02.40E+02.84E+02 .1 2E+Ol.20 
1300. .2SE+03.17E+Ol .l9E+Ol.64E+03.64E+Ol.25E+03 . 1 7E~03.11E+Ol . 13E+03.12E+03.22E+02.25E+02.4lE+02.40E+02.76£+02 . 12E+Ol.20 • 1400. .12E+Ol.SSE+02.l9E+03.64E+03.64e+03.2S£+03.17E+Ol . 54E+02.68E+02.60E+OZ.22E+02.25E+02.4lE+02.40E+02.76E+02.59E+OZ.17 
1500 • • 9OE+02.65E+02.l9E+Ol.64E+03 .64E+Ol .2SE+03 .17E+Ol .42E+02.5lE+02.46E+02.22E+02;25E+02 .43E+02.40E+02.76E+02.45E+02.17 
1600 . .9OE+02:65E+02.l9E+Ol .64E+03.64E+Ol.25E+Ol.17E+OJ .42E+02 .5lE+02 .46E+OZ.22E+02.25E+02.4lE+02.40E+02.76E+02.4S£+02:. 17 
1700 . • 90E+02.65E+02.l7e+03.55E+Ol . 55E+Ol.21E+Ol.16E+03.4ZE+02.5lE+02. 46E+02.20E+02.Z2E+02.l7E+02.l5E+02 . 71E+02. 45E+02 . 15 
'800. . 9OE+02.65E+02. 12£+03.1SE+Ol. 18E+03.73E+02.54E+02.4iE+02:5lE+02.46E+02. 9lE+Ol . 7SE+Ol. IlE+02. 14E+02. 27E+02: .45E+02.64 
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1900. .90£+02.65£+02. 12E+03. 18£+03. 18E+Ol. 73£+02 .S4E+02.42E+02.S3e+02.46E+OZ. 93£+01.78£+01. 13E+DZ.14E+02.27E+02.45E+02.64 
2000. .90£+02.65£+02. 12E+03. 18£+03. 16E+03, 73£+02 .54E+02.42E+02.53E+02.46E+02 .93£+01. 78E+OI. 13£+02. 14E+02.27E+02 .45E+OZ.64 
2100. . 89£+02.64£+02. 12£+03. 18E+03. 18£+03. 73£+02.54£+02.41£+02-.50£+02.42£+02 .93£+01. 7ee+Ot. 13£+02.14£+02 .27E+02.42E+OZ.63 
2200. . 89E+OZ.63E+02 . 12£+03. 18E+03. 18E+03~ 73£+02.54£+02.41£+02.49£+02.42£+02.93£+01. 78£:+01.13£+02 .14E+02.27E+02.42£+02.63 
2300. .69£+02.63£+02.12£+03.18£+03. 18£+03. 73£+02.52£+02.41£+02.49£+02.42£+02.82£+01. 78E+Ol. 13£+02. 14E+02 .24E+02.42E+02.62 
2400. .89E+02.63E+02. 12E+03. 18E+03.18E+03. 72E+02.52E+02.41E+02.49E+02.42E+02 .82E+01. 76£+01. 13E+02.13E+02 .24E+02.42E+02.62 
2500. .89E+02.63E+02. 12E+03. 18E+03. 1lE+03. 7OE+02 .52E+02.41E+02.49E+02.42E+02 .82E+Ol. 74E+Ol. 13E+02.12E+02 .24E+02.42E+02.62 
2600. - . 89E+02.63E+02. 12E+03. 18E+03. 1?e+03. 70E+02 .52E+02 .41E+02.49E+02.42E+02 .82E+Ol . 74£+01. 13E+02.12£+02.24E+02.42E+02.62 
2700. . 19E+02.17E+02. 12E+03. 18E+03. 17E+03. 70E+02.52E+02. 12E+02. 14E+02.97E+01.82E+Ol. 73£+01. 13E+02. 12E+02, 24E+02. 10E+02.46 
2800. . 19E+02. 17E+02. 12E+03 . 17E+03. 17E+03.67E+02 .52E+02. 12E+02. 14E+02 . 97E+01.82E+01 . 68E+01. 12E+02. 11E+02 .24E+02. 10E+02.4·6 
2900. • 19E+02. 17E+02. 12E+03. 17E+03. 17E+03.67E+02 , 52E",:02. 12E+02; 14E+02. 97E+01.82E+01.68E+Ol. 12E+02.11E+02.24E+02. 10E+02.46 
3000. ..19£+02. 17E+02. 12E+03. 17E+03.-17E+03.67E+02.52E+02. 12E+02.14E+02.97E+01.65E+01.68E+01. llE+02.11E+02.22E+02.10E+02.45 
31 00 . .16£+02. 14E+02. 12E+03. 17E+03. 17E+03.67E+02.52E+02. 93E+01. 12E+02. 79E+01.65E+01.68E+Ol. 12E+02. 11E+02.22£+02.87E+Ol.44 
3200. • 95E+Ol.61E+Ol. 12E+03.17E+03. 17E+03.67E+02.52E+02.41E+01.67l;+01.31£+01.65E+Ol.68E+Ot . ·12E+02. 11E+02. 22E+02 .. 5?e+Ol.42 
:5300. . 95E-o-Ol.61E+01.12E+03.17E+03.17E+03 .67E+02 .52E+02 .41E+01.67f+01.3TE+01.65E+01 . 68f;+01.12E+02. 11E+02 . 22E+02 . S7E+01.42 
3400. .95E+Ol.61E+01. 12E+03 .17E+03.17E+03.67E+02.52f+02 .41E';'01.67E+Ol.37E+Ol .65E+01.68E+01.12E+02. 11E+OZ . 22E+02.S7E+Ol.42 
3500. . 95E+Ol.61f+01. l1E+02. l1E+03. 11E+03.43E+02.39£+0·'.41E+01.67E+Ol.37E+0'. 16E+01.43E+01. 79E+Ol . 73E+01.26E+01. 57E+Ol.21 
3600. . 95E+Ol . 61E+01. 11E+02. 15E+02. 12E+02. nE+Ol.39E+01.41E+Ot.67E+Ol.37E+01.16E+01. 78E+00. 17E+01.20E+01. 26E+Ol. 57E+Ol.58 
3700. • 95E+Ol.61E+01. 11E+02. 15E+02. 12E+02. nE+Ol.39E+0'1.41E+01. 67E+Ol.37E+Ol. 16£+01. 78e+00. 17E+Ol .20£+01. 26E+01.57E+01. 58 
3800: :95E+Ol.61E+01 . 11E+02. 15E+02.12E+02. nE+01.39E+01.41E+01.67E+Ol.37E+Ol. 16£+01. 78E+00. 17E+Ol .20E+Ol. 26E+Ol. 57E+01 . 58 
3900. : 95E+Ol .61E+01. 11E+02.15E+02. 12E+02. nE+Ol.39E+01.41E+01 .67E+O l.37E+Ol. 16E+01. 78E+00 .. 17E+Ol.20E+Ol.26E+01. 57E+Ol. 58 
4000. . 95E+Ol.61E+01. 11E+02. 15E+02.12E+02. nE+Ol.39E+01.41E+01.67E+Ol.37E+Ol. 16E+01. 78E+00.17E+Ol.20E+Ol. 26E+01. 57E+Ol.58 
4100. .95E+Ol.61E+01. l1E+02. 15E+02.12E+02. nE+Ol.39E+01.41E+01.67E+Ol.37E+Ol. 16E+01. 78E+00. 17E+Ol.20E+Ol. 26E+01. 57E+Ol.58 
4200 .. 95E+Ol . 61E+Ol.l1E+OZ.15E+02.1ZE+02.72E+Ol.39E+01.41E+01.67E+01.37E+Ol.16E+Ol.78E+00.17E+Ol.20E+Ol.26E+01.57E+01.58 
4300. . 95E+<l1.61E+Ot. l1E+02.15E+02. 12E+02. 72E+Ol .39£+01.41E+01.61£+Ol.37E+Ol. 16E+Ol. 78e+00. 17E+Ol.20E+Ol.26E+01.57E+01.58 
4400. . 95E+01.61E+01. l1E+02.15E+02.12E+02. nE+Ol.39E+01.41E+Ol.67E+Ol.37E+Ol.16E+01. 78E+00. 17E+Ol ;ZOE+01 .26£+01.57E+01 .58 
4500 •• 95E+01 .61E+01. 11E+02.15E+02.12E+02.nE+Ol .39E+01.41E+Ol.67E+O l.37E+Ol . 16E+Ol .78e+00.17E+01 .20E+Ol .26E+Ot.57E+Ol.58 
4600 : • 95E+01 .61E+01. 1 lE+02. 15E+02. 12E+02. nE+<l1.39E+0·,.41E+01.67E+Ol.37E+Ol.16E+01. 78E+00. 17E+Ot .20E+Ol .26E+01.57E+01.58 
4700. • 71E+01 . 51£+01.1 lE+02. 15E+OZ. 12E+02. nE+Ol.39E+0.1.37E+01.6OE+Ol.29E+01.16E+Ol. 78E+00. 17E+Ol.20E+01.26E+01.40E+Ol.54 
4800. .6OE+Ol.46E+Ol .11E+02. 15E+02. 1ZE+02. nE+Ol.39E+Ol.36E+Ol.56£+01.Z6£+01. 16£+01. 78E+00.17E+Ol.20E+01. 26£+01.3ZE+01.52 
.4900. .54E+01.44E+Ol .1 lE+OZ. 15E+02. llE+OZ. nE+Ol.39E+_01.34E+Ol.53E+01 :24E+Ol.16£+01. 78E+00. 11£+Ol.20E+01.26£+01 :29£+01.51 
5000. .54E+01 .44E+Ol. l1E+02. 15E+02.12E+02. 72E+Ol.39£+01.34E+Ol.53E+Ol.24E+Ol.16£+01. 78e+00.'17E+Ol.20E+01.26£+01 .29£+01 . 51 

•••••••••••••••••••••••••••••••••• PLUME WATER OEPOSITION TABLE (KG . /(KM.·.Z·HO. » •••••••••••• *.* •• *.* •• *.** ••••• 
CALPINE OSPRAY SITE LHDCT, 1987·91 TAMPA MET ,OATA 

SEASON" ANNUAL . 
DISTANCE **.* •••• * •••• * •••• *.* •••••••••••••••••••••••••••••••• WIND FROM ••••••••••••••••••••• ** ••• *.* •••••••••••• * •••••••• 

FR .. 
TOWER 

(M) 

• .NE " EN' , ESE SE S SSII SII OS" • ",,, , "' NNW * •• *.* ••• ** •••••• *.*.* •••••••••••• * ••••.••••• *.* ••••• ·PLUME NEADEO •• * ••• * ••••••••••••••••••••••••••••••••••••• ** •• 
S 5SW 511 ·WSW II \/Nil IN NNII N NNE NE ENE E ESE SE SSE A 

5100 . • 54E+Ol.44E+01.11E+02.15E+02.12E+02.72E+Ol.39E+Ol.34E+Ol.53E+Ol.24E+Ol.16E+01.78C+00.11£+Ol.Z0E+Ol.26E+Ol .29E+Ol.51 
5200. .54E+Ol .44E+Ol .11E+02 . 15[+OZ. 12E+02. 72E+01.39E+01 .34E+Ol.53E+01.24E+01 . 16£+01. 78C+00 .. 17E+01.20E+Ol.26E+Ol .29£+01.51 

.5300. .54f+01.44E+Ol .11E+02. 15E+02.12E+02. nE+Ol.39E+01.34E+Ol.53E+01.24E+01. 16£+01 . 78E+OO.17E+01.20E+:Ol.26E+Ol.29E+Ol.51 
5400. .54E+Ol.44E+Ol . l1Et02. 15E+02. 12E+02. nE+01.39£+01.34E+Ol.53E+Ol .24E+Ol. 16E+Ol . 78E+00.17E+Ol.20E+01.26£+01.29E+Ol.51 
5500. .54E+Ol.44E+01. l1E+02. 15E+02. 12E+02. nE+Ol.39E+01.34E+Ol.53E+Ol .24E+01. 16£+01. 78E+00. 17E+Ol.20E+Ol .• 26£+01 .29£+01 .51 
5600. .54E+Ol.44E+01. 1 lE+02. 15E+02. 12E+02 . nE+01.39E+Ol.34E+Ol.53E+Ol .24E+Ol. 16£+01 . 78E+00. 17E+Ol.20E+Ol.26£+01.29£+01.51 
5700. .54E+Ol.44E+Ol . 77E+Ol. 15E+02. 12E+02. 72E+01 .28£+01.34E+01.53E+Ol .24E+Ol.13E+Ol . 78E+00.17E+Ol.20E+Ol.22E+Ol .29£+01.48 
5800 •• 51E+01.42E+01.3tE+01.15E+02.12E+OZ . 7Zf+01.12E+01.3ZE~01.52E+Ol.Z2E+Ol.94E+00.78E+00.17E+Ol.Z0E+Ol.15E+01.27E+01.42 
5900. .51E+Ol .42e<01.31E+Ol.4{,f-o-0 1 .4Of"01.Z1E+Ol.1ZE"'01.32f't01.' lE+01.Z2E+Ol. 94[+00.61£+00. l1E+Ol.l0E+01.15E+01. Z6E+Ol.27 
6000 . .51E+Ol.42E+Ol.31E+01.46£+01.40£+01. 21E+Ol.12E+01.32E+01.51E+01 .2lE+Ol .94E+00.67£+00. 1 lE+Ol. 10E+01.15E+01 .26E+01.27 
6100. .51E+Ol.42E+Ol.31E+01.46£+01 .40£+01 .21E+Ol . 12E+Ol.32E+01.51E+Ol .22E+01.94E+00.67E+0CI.·'1E+Ol .10E+Ol. 15E+Ol .26£+01. 27 
6200 •. ;51E+01.42E+01 .31E+Ol.46£+01 .40£+Ol. 21E+Ol. 12E+Ol.32E+Ol.51E+Ol.2lE+Ol. 94E+00.67E+00. l1E~01.10E+Ol. 15E+01.26£+01 .27 
6300. .51E+Ol.42E+Ol . 31E+Ol-.46E+01-.40E+Ol.21E+01. 12E+01.32E+01.51E+Ol ;221:+01.94E+00.671:+OO. l1E+Ol.10E+Ol.15E+Ol.26E+01 . 27 
6400 .• 51E+Ol.42E+Ol.31E+01.46E+01.40£+01.21E+01.12E+Ol.32E';'01.51E+01.22E+Ol.94E+00.67E+00 . l1E+Ol.10E+01.15E+Ol.26£+01.27 
6500 •• 51E+01.42E+Ol.31E+Ol.46£+01.40£+Ol.Z1E+01.12E+Ol . 32E+01.51E+Ol.ZZE+Ol.94E+00.671:+oo . 11E+01.10E+Ol.15EtOl.26E+Ol.27 
6600. .51E+Ol.42E+Ol .31E+01.46[+01 :40£+01. 21E+Ol •. 12E+01 .32E+01.5 1E+Ol.22E+Ol ;94E+00.67E+00. 1 1E+Ol.10E+Ol. 15E+Ol .26£+01.27 
6700 •• 51E+Ol.42E+Ol.31E+01.46£+01.40E+Ol.21E+Ol.12E+01.32EtO1.51E+Ol.22E+01.94E+OO.67E+00.l1E+Ol.10E+01.15E+Ol.26[+01.27 
6800 .• 51£+01.42E+Ol.31E+Ol.46£+01.40£+01.21E+Ol.12E+0).32E+01.51E+Ol.22E+01.94E+OO.67E+00.l1E+Ol.10E+01.15E+Ol.26£+01.27 
6900. .51E+01.42E+Ol.31E+Ol.46£+01.40£+Ol.21Et01.12E+0.l.32E<:01.51E+Ol.22E+Ol.94E+OO.67£+00. l1E+Ol. 10E+01. 15E+01 .26£+01.27 
7000. .31E+0.l.23E+Ol.31E+01.46£+01.40£+Ol.21E+01.12E+Ol. 18e+01 .28E+Ol. 17E+01. 94E+00.67E+00. 11£+01 .10E+Ol. 15E+Ol.20£+01 .21 
7100 •• 19£+01.21E+Ol.31E+Ol.46£+01.40E+Ol.21E+01.12E+Ol.16E+01.26E+01.17£+01.94E+00.67E+00.11E+Ol.10E+01.15[+01.19£+01.21 
7200 .. . 29E+01.21E+Ot.31E+Ol.46£+01.40E+Ol. 21E-o-01.12E+0·'. 16£+01.26£+01.17£+01.94E+00.61£+00. l1E+01.10h01.15E+Ol.19E+Ol.21 
7300. ,29£+01.21E+Ol .31E+Ol .46£+01 .40E+Ol.21E+Ol . 12E+Ol .16E+01.26[+01 . 17E+01.94E+00.67£+00.11E+Ol.10E+Ol.15E+Ol.19£+01.21 
7400. .29£+01.21E+01 .31E+01·.46£+01.40E+Ol. 21E+Ol. 12E+O,1. 1 6£~Ol.26£+01 . 17£+01.94E+00.67E+00. l1E+Ol. lOE+Ol. 15E+01 .19E+01.21 
7500 •. 29E+01. 21E+Ol.31E+Ol.46£+01 .40E+Ol.21E+01. 12E+Ol.16£tOl .26£+0 1.17E+01.94E+OO.67E+00 .l1E+01.10E+01. 15E+01.19E+01.Z1 
7600 • . . 29£+01.21E+01.31E+Ol.46E+01.40E+Ol. 21E+Ol.1lE+01.16£+01.26E+Ol. 17E+01.94E+00.67E+00.11E+01 ; '0E+Ol . 15E+01 . 19E+01.21 
7700 •• 29E+Ol.21E+01.31E+01.46£+01.40E+01.21E+01.12E+Ol. 16£+01.26£+01 .17E+Ol.94E+OO.67£+OO.11E+Ol.10E+Ol. 15E+01 .19E+Ol.21 . 
7800. • 19£+01.21E+01.31E+Ol.46£+01.40E+01. 21E+01.·1lE+01 . 16£+01.26£+01.17E+Ol .94E+00.67E+00.11E+Ol . 10E+Ol. 15E+Ol ~19E+Ol.21 
7900. . 29£+01 .21 E+Ol.31E+Ol .46£+01.40E+Ol. 21E+01.12E+Ol.16£+01 .26£+01.17E+01. 93E+00.61£+00. ' ·'E+Ol.10E+Ol. 15E+01. 191:+01.21 
8000 •• 29£+01.21E+01 . 31E+01 .46E+Ol.40E+Ol.21E+Ot.12E+01. 16£tOl.26E+01.17E+Ol.92E+00 .67E+00.tOE+Ol .10E+Ol. 14E+01 .19£+01.21 
8100 •. 29£+01.21E+01.31E+01.46£+01.40E+Ol . 21E+Ol. 12E+Ol .16£+01 .26£+0 1.17E+Ol .92E+00.67E+00.10E+01.10E+Ol. 14E+01.19E+Ol.21 
8200 •. 29E+Ol.21E+01.31E+01 .46£+01.40E+Ol . 21E+Ol.12E+01 .16E+Ol .26E+Ol .17E+Ol .92E+00.61£+00 .l 0E+Ol.;OE+Ol. 14E+Ol.19E+01.21 
8300. .29£+01 .21E+01.ilE+Ol.46E+Ol.40E+Ol . ZlE+Ol .12£+01. 16£+01.26E+Ol. 17E+Ol .92E+00.67E+00. 10E+Ol. 10E+Ol. 14E+Ol . 19£+01.21 
8400. .29£+01.21E+Ol.31E"01.46E+Ol.40E+Ol.Z1E+01. 1lE+01. 16£+01 .26£+01. 17E+Ol. 92E+00.67£+00. 10E+Ol .10E+Oh 14E+01 .19£+01.21 
8500. .29£+01 .21E+Ol.31E+01.46£+01 .40E+Ol. 21E+01.12E+01.16£+01.26£+01 .17£+01.92E+00.67E+00'-10E+Ol.10E+Ol . 14E+01. 19£+01.21 
8600.. .29£+01 .21E+01.31E+Ol.46E+Ol.40E+Ol. 21E+01. 12E+Ol. 16E+01 .26E+Ol.1 7E+Ol.92E+OO.67E+00. 10E+Ol. 10E+Ol. 14E+Ol. 1ge+Ol.21 
8700. . ?9E+01.21E+01.31Eo.01.46E"01.40E+01 . 21E+01.12E-O-O~. 16£+01 .2:61;'0 1. 17('01 .92E+00.67E+OO. 10E.01 ; lOE+Ol-. 14E+Ol. 19E.OI.21 
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8600 . ' I 
. 29E t-Ol . 21E+Ol .31E+01. 46E+Ol .40E+Ol .21E+01. 12E+.Ol. 16E+Ol .26E+Ol . 17E+Ol .92E+00.67E+00 . 10E+01. 10E+01. 14E+Ol . 19£+01. 21 

8900 . . 29£+01 . 21E+Ol .3 1E+01.46E+Ol.40£+01. 21 E+01. 12E+01 . 16E+01.26E+Ol .17E+Ol .92E+00.67E+00.l 0E+0 1.1 0E+01.14E+01. 19E+01.21 
9000 . . 29E+01. 21E+Ol .3 1E+01.46E+Ol .40E+01.21E+Ol. 1ZE+Ol .16E+Ol .Z6E+Ol .17E+Ol .9ZE+00.67E+00 . 10E+01. 10E+01 . 14E+Ol.19E+Ol.Z1 
9100 . . 29E+01 .Z1E+Ol .3 1E+01 .46E+Ol .40E+01.21E+01. 1ZE+Ol. 16E+01.Z6E+Ol .17E+Ol.92E+OO.67E+00 . 10E+01. 10E+Ol.1 4E+Ol .19£+0 1. Z1 
9200 . . 29E+01. 21E+Ol .l1E+01. 46E+01.40E+01.21E+01 .1 2E+Ol. 16Et-Ol .26E+Ol .17E+Ol .92E+00 .67e+00 . 10E+01.10E+01.14E+Ol .19E+Ol . 21 
9300 . . 29E+0 1. Z1E+O l .l 1E+Ol.46E+Ol. 40E+01.21 E+01 . ' 2E~01 . 16E+Ol . 26E+O l .17E+Ol. 92E+00.67E+00 . l0E+0 1 .10E+0 1.1 4E+Ol . 1 9E+Ol. 2 1 
9400 . . 29E+01.21E+Ol.l1E+01.46E+Ol. 40E+Ol.21E+Ol.12E+Ol.16Et-Ol .26E+01. 17E+Ol. 92E+00.67E+00 .l0E+Dl.l0E+D 1. 14E+01.19E+Ol .21 
9500 . . 29E+01:21E+Ol .l1E+01 .46E+Ol .40E+Ol.21E+01.12E+01.16Et-Ol .26E+01. 17E+Ol .92E+00.67E+00. l 0E+Ol .10E+O l. 14E+01.19E+Ol .21 
9600 . . 29£+01.21E+01. l 1E+0 1. 46E+01.40E+01. 21E+01.12E+01 . 16E t-Ol .26E+Ol .17E+Ol. 92E+00 .67E+00 . l0E+Ol . l0E+0 1.14E+01. 19E+Ol . 21 
9700 . . 27E+01.20E+Ol .l1E+01 .46E+Ol .40E+01 .21E+01 . 12E+01 . ,1~t-O l .24E+Ol . 15E+Ol . 92E+00 .67E+00 . 10E+Ol . 10E+Ol . 14E+Ol . 17E+Ol .20 
9800 . . 1SE+01.1SE+Ol .l1E+01.46E+Ol. 40E t-Ol.21E+01 . 12EtOl . 12£+01. 14E+01.65E+00.92E+00.67E+00 . 10E+01.10E+Ol . 14E+01.9O£+00.17 
9900 . . 18E+Ol .15E+Ol .l1E+01 .46E+Ol .40Et-Ol.21E+Ol . 12E+01 . 12Et-Ol.14E+Ol .65E+00.92E+00.67E+OO . l0E+Ol.10E+O l. 14E401.9O£400.17 

10000 . . 1SE+01.15E+01;l1E+Ol. 46E401.40E+Ol.21E+01. 12Et01.12E401.14Et-Ol.65E+00 .92E+00.67E+00.l0E+Ol.10E+Ol.14E+Ol.9OE+00.17 
" • ••••••.•••••••••••••••• •••• ••••••••• HooRS OF PLUME FOGG ING TABLE • •••••••••••••••• • ••••••••• ••••••••• 

CALPI NE OSPRAY SITE UIDCT, 1987·91 TAMPA MET DATA 
SEAS(lN:ANNUAL 

DISTANCE •••••••••••• ••••••••••••••• •••• •••••••••••• •• VINO FROM •••••••••••••••• •••••••••••••• •••••••••••••••• 

'"'' , NNE NE ENE E ESE SE SSE , 
"" '" "" 

, 
"'''' '" NN" AlL 

""'" ••••••••• •••••••••••••••••••••••••••••• ••••• PLUME HEADEO •••••••••••••••••••••••••••••• • •••• ••••••••• 
(M) , 

"" '" "''' , ,.'" '" ,NNW N NNE NE ENE E ESE SE SSE S1JH ' 

100 . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O~O 0.0 , ... 0.0 0.0 0.0 0.0 0. 0 0. 0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
lOO. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 
400. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ,0.0 0. 0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0 , ... 0.0 0.0 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 0. 0 0.0 
600. 0.0 0.0 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0 
7 ... '0.0 0.0 0.0 O.p 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 
600 . 0.0 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 900. 0.0 0.0 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0 0. 0 

1000. 0.0 0.0 0.0 0:0 0. 0 0.0 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0 
1100. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
1200. 0.0 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 
llOO. 0.0, 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0. 0 0.0 
1400. 0.0 0.0 0.0 '0.0 0. 0 0.0 0. 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
1500. '.0 D •• ••• 0. 0 0.0 0.0 0. 0 ••• '.0 D •• ••• ••• ••• 0. 0 ••• '.0 ••• 1600. 0.0 0.0 '.0 0.0 D •• 0.0 0. 0 ••• ••• 0.0 ••• ••• ••• 0.0 ••• ' . 0 ••• ••••••••••••••••••••••••••••••••••••• HooRS OF RIME ICING TABLE • •• ••••••••• ••••••••••••••••••••• •• • •• 

CALPINE OSPRAY SITE LMOCT , 1987·91 TAMPA MET DATA 
SEAS(lN=AlINUAL 

DISTANCE ••••••••••• •••• • •••••••••••• ••••••••••• •••••• WINO FROM •••• ••• •• ••••••• ••••••••••••••••••••••••• ••• •• 

"'" N NNE " ENE E ESE SE SSE , SS" " "'" , \lIN '" NN" ALL 
T""" •••••••••••••••••••• ••••••••••• •• •••• ••••••• PLUME HEADED • ••••••••••••••• •••• ••• ••••••••• •••••••••• ~. 

(H) , ''" . '" "'" 
, ,.'" "" ' '''' , NNE " ENE E ESE SE SSE "" 100. '.0 0.0 0.0 0.0 0. 0 0.0 0.0 • •• ' .0 D •• ••• ••• '.0 0.0 ••• 0.' '.0 200. '.0 0.0 0.0 0.0 0.0 0.0 0.0 • •• ' .0 0.0 ••• ••• ••• '.0 ••• ' . 0 0.0 

lOO . 0.0 0.0 0.0 0.0 .0.0 0.0 0.0 • •• ' .0 0.0 ••• ••• ••• 0.0 • •• ' . 0 '.0 400. 0.' 0.0 '.0 0.0 0. 0 0.0 0.0 ••• ' .0 0.0 ••• D •• D •• 0.0 • •• ' . 0 '.0 
'00. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ••• '.0 0.0 ••• D •• ••• 0.0 ••• '.0 • •• 6<> •• ••• 0.0 0.0 '.0 0. 0 0.0 0.0 ••• 0.0 D •• ••• D •• ••• 0.0 ••• '.0 ••• 700. '.0 0.0 '0 . 0 '.0 0. 0 0.0 0.0 '. 0 .0 '.0 D •• ••• ••• ••• 0.0 ••• '.0 '.0 60 •• '.0 0.0 0.0 0.0 D •• 0.0 0.0 • •• ••• 0.0 ••• ••• • •• 0.0 D.O ' D. O- ••• .... ••• 0.0 0.0 0.0 0.0 0.0 0.0 '.0 ••• ••• ••• 0.' • •• 0.0 • •• '.0 ••• 1000. '.0 O.p 0.0 '.0 0.0 0.0 0.0 ••• ••• • •• ••• ••• • •• D •• ••• '.0 ••• 1100. '.0 O~O 0.0 0.0 D •• 0.0 0.0 ••• 0.' 0.0 ••• ••• ••• D •• ••• 0.0 ••• 1200. 0.0 0.0 0.0 0. 0 0.' 0.0 0.0 ••• 0. ' 0 .0 ••• ••• ••• 0.0 ••• 0. 0 ••• lloo. '.0 0. 0 '.0 0.0 0. 0 D •• D •• • •• ••• 0.0 ••• ••• ••• 0. 0 ••• '.0 ••• 1400. '.0 0. 0. '.0 0.0 0.' 0.0 0.0 0. ' ••• 0.0 ••• 0.' • •• 0.0 ••• '.0 0. ' 1500. '.0 0. 0 0.0 0. 0 D •• 0.' 0.0 0.' ••• D •• ••• ••• • •• D •• ••• '.0 ••• T6<>O. '.0 0.0 '.0 0.0 ••• 0.0 0.0 · 0.0 ••• 0.0 ••• 0.' • •• I······ ················ · ·· ···.· ............•.............. ............... 0.0 ••• 0. 0 ••• 

• •• RUN TIME STAT ISTICS ••• 

BEGINNING HOUR, MIIruTE , SECONO 
BEGINNING MONTH,DAY,YEAR 

ENDING HOUR, MINUTE , SECONQ 
ENDING MONTH,DAY ,YEAR 

12:57:14 
Ol/09/oo 

12:57:2.1 
03/09/00 

• TOTAL CPU SECONDS - •• •• • • • • • • _ 7. 
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~ :Associates 

QWNER \ DEYEWPER: 

--

OSPREY ENERGY CENTER 
AUBURNDALE, FLORIDA 

SECTION 15 - TOWNSHIP 28 SOUTH - RANGE 25 EAST 
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DETENTION POND #1 SECTION B-B 
_ .... . c . .. 
_ .... , c.c 

..... :J:=::;;;::}-
I _e. I 

DETENTION POND #2 SECTION C·C 

--~ --"., 

----- -r ---------/---,,' r,·"", 

ENDWAll SECTION 
1 

;: 

TOP VIEW 

~- ........ 
.-.. .... 

SECTION VIEW 

DI SCHARGE CONTROL #1 , #2 
STRUCTURE DETAILS .... ,'., 

TYPICAL SECTION A-A 

TYPICAL SECTION 0·0 
k .. r •• 

TYPICAL PAVED ROAD SECTION 
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