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FORM#62-343.900(1) Section C 

FORM TITLE: JOINT ENVIRONMENTAL 

RESOURCE PERMIT APPLICATION 

DATE: October 3, 1995 

 

 

SECTION C 

 

Environmental 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    Palm Beach Renewable Energy Facility No. 2 (PBREF No. 2) 

County   Palm Beach County 

Owner   Solid Waste Authority of Palm Beach County 

Applicant:  Mark Hammond, Executive Director 

Applicant's Address: 7501 N Jog Road, West Palm Beach, FL 33412 

 

                     

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), Township(s), 

and Range(s); and must be of sufficient detail to allow a person unfamiliar with the site to find it. 

See Attachment B, Figure 1 for project location and USGS topographic map. 

 

2. 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:    

See Attachment B, Figure 2 for wetlands map. There are no wetlands located within the proposed project area 

and no impacts to wetlands are anticipated from the proposed project. The South Borrow Lake will be filled 

upon issuance of dredge and fill permit by the U.S. Army Corps of Engineers (USACOE), which is currently in 

the final permitting stage (USACOE Application No. SAJ-1985-01054 (IP-LCK)). The stormwater calculations 

for the PBREF No. 2 project area are based on the South Borrow Lake being filled to elevation 19 feet NGVD.  

Stormwater from the project area will be routed through the dry retention system and eventually discharged 

to the conservation area to the west at the existing outfall location.  

    

3. Attach a depiction (plan and section views), which 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. 

See Attachment C, Permit Drawings, for plan and section views of the Palm Beach Renewable Energy Facility 

No. 2. 

 

4. Briefly describe the proposed project (such as "construct dock with boat shelter", "replace two existing 

culverts", "construct surface water management system to serve 150 acre residential development"): 

The proposed project involves construction of a new 3,000 tons per day waste-to-energy facility. The proposed 

stormwater management system includes a stormwater harvesting system and a gravity collection system that 

is capable of treating stormwater from a 25-year, 72-hour storm (design storm). 

 

5. Specify the acreage of wetlands or other surface waters, if any, that are proposed to be filled, excavated, or 

otherwise disturbed or impacted by the proposed activity: 

 

 filled N/A  ac.; N/A  excavated ac.;  

 other impacts N/A  ac. (temporary impacts) 

 

6. Provide a brief statement describing any proposed mitigation for impacts to wetlands and other surface 

waters (attach additional sheets if necessary): 

There are no anticipated impacts to wetlands; therefore, no mitigation is proposed. 
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 FOR AGENCY USE ONLY 

Application Name:                                                                                   

Application Number:                                                                                 

Office where the application can be inspected:  
Note to Notice recipient:  The information in this notice has been submitted by the applicant, and has not been verified by the agency.  It may be 

incorrect, incomplete or may be subject to change. 
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SECTION E 

 

INFORMATION REQUESTED FOR STANDARD GENERAL, INDIVIDUAL  

AND CONCEPTUAL ENVIRONMENTAL RESOURCE PERMIT APPLICATIONS  

NOT 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 not related to an individual, single family dwelling unit, duplex 

or quadruplex. The information listed below represents the level of information that is usually required to evaluate an 

application. The level of information required for a specific project will vary depending on the nature and location of the 

site and the activity proposed.  Conceptual 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 item does not apply to your project, proceed to the next item.  Please submit all information that is required by the 

Department on either 8 1/2 in. X 11 in. paper or 11 in. X 17 in. paper.  Larger drawings may be submitted to supplement 

but not replace these smaller drawings. 

 

I.  Site Information  

 

 A. Provide a map(s) of the project area and vicinity delineating USDA/SCS soil types. 

 

See Attachment B, Figure 3 for USDA/SCS soils map. 

 

 B. Provide recent aerials, legible for photo interpretation with a scale of 1" = 400 ft, or more detailed, with 

project boundaries delineated on the aerial.   

 

See Attachment B, Figure 4 for an aerial map of the project area. 

 

 C. Identify 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 dates, 

datum, and methods used to determine these elevations. 

 

The seasonal high ground water elevation for the proposed project area was estimated to be 18 feet NGVD based 

on William Earth Science, Inc. (July 2008), Nutting Engineer (February 2008), and Dunkelberger Engineering & 

Testing, Inc.’s (May 2010) geotechnical reports. Refer to ERP Attachment H, CD-ROM for geotechnical reports.  

Hard copies of the geotechnical reports are included in Appendix 10.10.1 of the Petition to Modify Conditions of 

Certification PA 84-20: Palm Beach Renewable Energy Facility No. 2 (Application).  

 

 D. Identify 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 seasonal high water table (SHWT) was estimated to be 18 feet NGVD. Refer to Attachment H, CD-ROM for 

geotechnical reports.     

 

 

II. Environmental Considerations 

 

 A. Provide results of any wildlife surveys that have been conducted on the site, and provide any comments 

pertaining to the project from the Florida Game and Fresh Water Fish Commission and the U.S. Fish and Wildlife Service. 

 

The Florida Natural Areas Inventory (FNAI), Florida Fish & Wildlife Conservation Commission (FWC) and the 

U.S. Fish and Wildlife Service (USFWS) compile county lists of species under the protection of the State and 

Federal Endangered Species Laws. These lists were obtained from the USFWS and FNAI (See Attachment B) via 

the internet by Malcolm Pirnie and reviewed for possible Listed species habitat within the 60-acre project site. The 

project site was determined to have potential habitat for numerous species on these lists. The known occurrence 

data was then obtained from FNAI to determine what listed species are known to be in the surrounding area. There 

were no previously reported Listed species inhabiting the project site. This was also confirmed through 

observations made during wetland monitoring efforts by Authority staff scientists and during two site visits to the 

South Borrow Lake site (which is within the project site) by Malcolm Pirnie Biologists in February and October 
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2008. The South Borrow Lake will be ultimately filled to provide suitable constructible land, which accounts for 

approximately 25 acres of the PBREF No. 2 project area. See Attachment B, Figure 5. 

 

In addition, Malcolm Pirnie Biologists have conducted six site visits to the Authority’s Energy Park as part of 

separate efforts related to habitat and wildlife surveys. During these site visits, Malcolm Pirnie Biologists did not 

observe known Listed species utilizing the project site for foraging or as a permanent habitat. However, Authority 

staff scientists have observed Listed species including the Everglades Snail Kite (Rostrhamus sociabilis plumbeus), 

and Wood Stork (Mycteria Americana) utilizing portions of the project site for foraging.  There is a wading bird 

rookery located approximately 2,000 feet southwest of the project site, which provides permanent nesting habitat 

for the Listed species noted above.  

 

Ms. Kristi Yanchis, a USFWS Biologist, conducted a site visit at the South Borrow Lake site, as part of the 

USACOE Dredge and Fill permit effort, to assess the functionality of the littoral wetland habitat and potential 

impacts to Listed species in the vicinity of the South Borrow Lake. Based on the site visit, and Malcolm Pirnie’s 

subsequent follow-up correspondence with Ms. Yanchis and Mr. Paul Souza, a USFWS Field Supervisor, a letter 

was issued on April 20, 2010 to the USACOE stating that the South Borrow Lake fill project is not expected to 

adversely affect the fish and wildlife habitat resources. Please refer to the Joint Application for Environmental 

Resource Permit/Federal Dredge and Fill Permit (Joint Application) (USACOE application number SAJ-1985-

01054 (IP-LCK)) for additional information related to wetland and wildlife survey results. 

 

The USACOE has conducted a site visit to determine the functionality of wetlands habitats and potential impacts to 

Listed species for the 25-acre South Borrow Lake site that lies within the PBREF No. 2 project area. Because the 

areas outside the South Borrow Lake consists of the existing dry retention area and wooded dry retention area 

(part of existing facility, PBREF No. 1 stormwater management system), existing roadways and landscaping, a site 

visit was not conducted to determine the functionality of wetland habitats and potential impacts to Listed species 

for these areas. The portions of the PBREF No. 1 stormwater management system that lie within the PBREF No. 2 

project area are not considered jurisdictional wetland under state or federal regulations and therefore are exempt 

from wetland impact. In addition, Malcolm Pirnie Biologists and Authority staff scientists have not observed 

known Listed species utilizing this area for foraging or as a permanent habitat. 

 

 B. 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. 

 

The proposed activities at the site will not impact surface waters or wetlands. Stormwater resulting from the 25-

year, 72-hour storm event (design storm) from the project area will be treated in the dry retention system and 

eventually discharged to the conservation area (on the western side of the project area) at the existing outfall 

location, which will maintain the current discharge point, hydroperiod, and drainage pattern. 

 

 C. Provide a narrative description of any proposed mitigation plans, including purpose, maintenance, 

monitoring, and construction sequence and techniques, and estimated costs. 

 

There are no anticipated impacts to wetlands and therefore, no mitigation is proposed. Wetland impacts have been 

assessed under the prior Joint Application (SAJ-1985-01054 (IP-LCK)) for the South Borrow Lake Fill Project. 

 

 D. Describe how boundaries of wetlands or other surface waters were determined. If there has ever been a 

jurisdictional declaratory statement, a formal wetland determination, a formal determination, a validated informal 

determination, or a revalidated jurisdictional determination, provide the identifying number. 

 

Malcolm Pirnie Biologists conducted a wetland assessment of the project site in October 2008. The purpose of this 

wetland assessment was to evaluate the absence/presence of Waters of the United States (WOUS) on the project 

site. WOUS are subject to the jurisdiction of the USACOE pursuant to Section 404 of the Clean Water Act. WOUS 

are defined in 33 CRF Part 328.3 and include ponds, streams, and wetlands. Wetlands were identified based on the 

1987 Corps of Engineers Wetland Delineation Manual. The State of Florida also extends jurisdiction to surface 

water habitats under Part IV, Ch. 373, F.S., to all ponds, streams, and wetlands on the platted property. The State 

of Florida and its political subdivisions delineate wetland boundaries under the provisions of Ch. 62-340, F.A.C., as 

ratified by the Florida Legislature in sections 373.421 and 373.4211, F.S.  

 

Based on this wetland assessment methodology, Malcolm Pirnie Biologists determined that the only wetland habitat 

within the project site were approximately 5.97 acres of manmade littoral wetland habitat located along the 

perimeter of the South Borrow Lake.  The USACOE claimed jurisdiction over this littoral wetland habitat within 
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the boundaries of the project site even though the South Borrow Lake is an isolated system and does not drain into 

other surface waters.  

 

The Authority submitted a Joint Application to the USACOE in June 2009 for the filling of the South Borrow 

Lake. Currently, the USACOE is in the final stages of reviewing this Joint Application (SAJ-1985-01054 (IP-LCK)) 

for issuance. There is mitigation associated with the South Borrow Lake filling project, which will provide 

compensation for the existing littoral wetland habitat and will be mitigated for in the Loxahatchee Mitigation 

Bank. The USFWS agrees with the USACOE that the proposed mitigation sufficiently compensates for the loss of 

the littoral zone wetlands at the South Borrow Lake. However, an FDEP condition of filling the South Borrow Lake 

was to retain approximately 1.25 acres of the existing vegetated fringe area (referred as “fringe preservation area”) 

of the South Borrow Lake when this lake is filled, which provides on-site storage of stormwater for the PBREF 

No.2. Therefore, there are no jurisdictional wetlands located within the proposed project site boundaries. 

 

 E. Impact Summary Tables: 

 

1. For all projects, complete Tables 1, 2 and 3 as applicable.  

N/A 

 

 2. For docking facilities or other structures constructed over wetlands or other surface waters, provide the 

information requested in Table 4.  

 

N/A 

 

 3. For shoreline stabilization projects, provide the information requested in Table 5.  

N/A 

 

 

III. Plans 

 

 Provide clear, detailed plans for the system including specifications, plan (overhead) views, cross sections (with 

the locations of the cross sections 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; 

 

See Attachment C, Permit Drawings. 

 

 B. Existing land use and land cover (acreage and percentages), and on-site natural communities, including 

wetlands and other surface waters, aquatic communities, and uplands.  Use the Florida Land Use Cover & Classification 

System (FLUCCS)(Level 3) for projects proposed in the South Florida Water Management District, the 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.  

 

See Attachment B, Figure 6 for FLUCCS map and Attachment F, Drainage Calculations for the existing land cover 

information. 

 

 C. The existing topography extending at least 100 feet off the project area, and including adjacent 

wetlands and other surface waters.  All topography shall include the location and a description of known benchmarks, 

referenced to 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. 

 

See Attachment D for boundary survey and topographical map. 
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 D. If the project is in the known flood plain of 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 the site; 

 

See Attachment B, Figure 8 for the flood plain map. The proposed project does not lie within the 100-year flood 

zone. 

 

 E. The boundaries of wetlands and other surface waters within the project area.  Distinguish those 

wetlands and other surface waters that have been delineated by any binding jurisdictional determination; 

 

See Attachment B, Figure 2 for Wetland map.  There are no jurisdictional wetlands within the proposed project 

area. 

 

 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 (B) above.  

 

See Attachment B, Figure 7 for FLUCCS map and Attachment F, Drainage Calculations for the proposed land 

cover information. 

 

 G. Proposed impacts to wetlands and other surface waters, and any proposed connections/outfalls to other 

surface waters or wetlands; 

 

There are no anticipated impacts to wetlands. See Attachment C, Permit Drawings for proposed outfall structures 

location. 

 

 H. Proposed buffer zones; 

 

See Attachment B, Figure 2 for Wetland map and Attachment C for Permit Drawings. 

 

 I. Pre- and post-development drainage patterns and basin boundaries showing the direction of flows, 

including any off-site runoff being routed through or around the system; and connections between wetlands and other 

surface waters; 

 

See Attachment F for Drainage Calculations and Attachment C, Permit Drawings for drainage map. 

 

 J. Location of all water management areas with details of size, side slopes, and designed water depths; 

 

See Attachment C, Permit Drawings for proposed stormwater management system details.  

 

 K. Location and details of all water control structures, control elevations, any seasonal water level 

regulation schedules; and the location and description of benchmarks (minimum of one benchmark per structure); 

 

See Attachment C, Permit Drawings. 

 

 L. Location, dimensions and elevations of all proposed structures, including docks, seawalls, utility lines, 

roads, and buildings; 

 

See Attachment C, Permit Drawings. 

 

 M. Location, size, and design capacity of the internal water management facilities; 

 

See Attachment C, Permit Drawings for the proposed stormwater management system location and details. See 

Attachment F for Drainage Calculations and Attachment H, CD-ROM for ICPR report. 

 

 N. Rights-of-way and easements for the system, including all on-site and off-site areas to be reserved for 

water management purposes, and rights-of-way and easements for the existing drainage system, if any; 

 

Proposed work will be performed within the Authority’s right-of-way. 
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 O. Receiving waters or surface water management systems into which runoff from the developed site will 

be discharged; 

 

Stormwater from the project area will be routed through the dry retention area located north of the proposed 

facility and eventually discharged to the conservation area at the existing outfall location via existing culverts. See 

Attachment F for Drainage Calculations and Attachment C for Permit Drawings. 

 

 P. Location and details of the erosion, sediment and turbidity control measures to be implemented during 

each phase of construction and all permanent control measures to be implemented in post-development conditions; 

 

See Attachment C, Permit Drawings for Sediment and Erosion Control Details.   

 

 Q. Location, grading, design water levels, and planting details of all mitigation areas; 

 

There are no mitigation areas proposed for the project site. 

 

 R. Site grading details, including perimeter site grading; 

 

See Attachment C, Permit Drawings for Grading Plans. 

 

 S. Disposal site for any excavated material, including temporary and permanent disposal sites; 

 

Any excavated material requiring disposal will be disposed of in the Authority-owned Class I or III landfill. 

 

T. Dewatering plan details; 

 

No dewatering activities are anticipated. Dewatering plans, if required, will be provided by the Contractor and will 

be prepared in accordance with the PPSA PA 84-20, Conditions of Certification XIII. A. 13. 

 

 U. For marina facilities, locations of any sewage pumpout facilities, fueling facilities, boat repair and 

maintenance facilities, and fish cleaning stations; 

 

N/A 

 

 V. Location and description of any nearby existing offsite features which might be affected by the 

proposed construction or development such as stormwater management ponds, buildings or other structures, wetlands or 

other surface waters. 

 

There will be no impacts to the existing offsite structures or features. The proposed stormwater management 

system, which is a dry retention system, will treat runoff from the 25-year, 72-hour storm event (design storm) 

from the Palm Beach Renewable Energy Facility No. 2 area and portions of the existing renewable energy facility 

that drain north. The proposed stormwater management system will also route stormwater overflow from the Jog 

Road drainage system through the site to the conservation area on the western side.  

 

 W. For phased projects, provide a master development plan. 

 

This is not a phased project.   

  

 

IV. Construction Schedule and Techniques  

 

Provide a construction schedule, and a description of construction techniques, sequencing and equipment. This 

information should specifically include the following: 

 

 A. Method for installing any pilings or seawall slabs; 

 

N/A 

 

 B. Schedule of implementation of temporary or permanent erosion and turbidity control measures; 
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Appropriate erosion and turbidity control measures will be placed in accordance with the construction schedule.  

These measures will be implemented by the Contractor at the appropriate time and location to prevent erosion.  

See Attachment C, Permit Drawings for sediment and erosion control notes and details. 

 

 C. For projects that involve dredging or excavation in wetlands or other surface waters, describe the 

method of excavation, and the type of material to be excavated; 

 

N/A 

 

 D. For projects that involve fill in wetlands or other surface waters, describe the source and type of fill 

material to be used.  For shoreline stabilization projects that involve the installation of riprap, state how these materials are 

to be placed, (i.e., individually or with heavy equipment) and whether the rocks will be underlain with filter cloth; 

 

N/A 

  

 E. If dewatering is required, detail the dewatering proposal including the methods that are proposed to 

contain the discharge, methods of isolating dewatering areas, and indicate the period dewatering structures will be in place 

(Note:  a consumptive use or water use permit may by required); 

 

No dewatering activities are anticipated. Dewatering plans, if required, will be provided by the Contractor and will 

be prepared in accordance with the PPSA PA 84-20, Conditions of Certification XIII. A. 13. 

  

 F. Methods for transporting equipment and materials to and from the work site.  If barges are required for 

access, provide the low water depths and draft of the fully loaded barge;  

 

Equipment and materials will be transported to the site utilizing the existing roadway. 

 

 G. Demolition plan for any existing structures to be removed; and 

 

See Attachment C, Permit Drawings for demolition plan. 

 

 H. Identify the schedule and party responsible for completing monitoring, record drawings, and as-built 

certifications for the project when completed. 

 

The Engineer of Record and Contractor selected by Authority to construct this project will provide these services. 

 

V. Drainage Information  

 

 A. Provide pre-development and post-development drainage calculations, signed and sealed by an 

appropriate registered professional, as follows: 

 

See Attachment F for signed and sealed Drainage Calculations and Attachment H, CD-ROM for ICPR Report. 

 

 1. Runoff characteristics, including area, runoff curve number or runoff coefficient, and time of 

concentration for each drainage basin; 

 

See Attachment F for signed and sealed Drainage Calculations and Attachment H, CD-ROM for ICPR Report. 

 

 2. Water table elevations (normal and seasonal high) including aerial extent and magnitude of any 

proposed water table draw down; 

 

See Attachment H, CD-ROM for geotechnical reports and ICPR Report. 

 

3. Receiving water elevations (normal, wet season, design storm); 

 

See Attachment F for signed and sealed Drainage Calculations and Attachment H, CD-ROM for ICPR Report. 

 

4. Design storms used including rainfall depth, duration, frequency, and distribution; 

 

See Attachment F for signed and sealed Drainage Calculations and Attachment H, CD-ROM for ICPR Report. 



FORM#62-343.900(1) Section E 

FORM TITLE: JOINT ENVIRONMENTAL 

RESOURCE PERMIT APPLICATION 

DATE: October 3, 1995 

 

7 

 

 

 5. Runoff hydrograph(s) for each drainage basin, for all required design storm event(s); 

 

See Attachment F for signed and sealed Drainage Calculations and Attachment H, CD-ROM for ICPR Report. 

 

 6. Stage-storage computations for any area such as a reservoir, close basin, retention area, or channel, used 

in storage routing; 

 

See Attachment F for signed and sealed Drainage Calculations and Attachment H, CD-ROM for ICPR Report. 

 

 7. Stage-discharge computations for any storage areas at a selected control point, such as control structure 

or natural restriction; 

 

See Attachment F for signed and sealed Drainage Calculations and Attachment H, CD-ROM for ICPR Report. 

 

 8. Flood routings through on-site conveyance and storage areas; 

 

See Attachment F for signed and sealed Drainage Calculations. 

 

9. Water surface profiles in the primary drainage system for each required design storm event(s); 

 

See Attachment F for signed and sealed Drainage Calculations and Attachment H, CD-ROM for ICPR Report. 

  

 10. Runoff peak rates and volumes discharged from the system for each required design storm event(s); 

 

See Attachment F for signed and sealed Drainage Calculations and Attachment H, CD-ROM for ICPR Report. 

 

 11. Tail water history and justification (time and elevation); and 

 

N/A 

 

 12.  Pump specifications and operating curves for range of possible operating conditions (if used in system). 

 

Pump specifications and operating curves for the stormwater harvesting system will be provided by the Contractor 

selected by the Authority to design this project. 

  

 B. Provide the results of any percolation tests, where appropriate, and soil borings that are representative 

of the actual site conditions; 

 

See Attachment H, CD-ROM for geotechnical reports. 

 

 C. Provide the acreage, and percentages of the total project, of the following:  

    

 1. Impervious surfaces, excluding wetlands; 

 

See Attachment F for signed and sealed Drainage Calculations. 

 

 2. Pervious surfaces (green areas, not including wetlands); 

 

See Attachment F for signed and sealed Drainage Calculations. 

 

 3. Lakes, canals, retention areas, other open water areas; and 

 

See Attachment F for signed and sealed Drainage Calculations. 

 

 4.  Wetlands. 

 

See Attachment B, Figure 2 for wetland map. 
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D. Provide an engineering analysis of floodplain storage and conveyance (if applicable), including: 

 

1. Hydraulic calculations for all proposed traversing works; 

N/A 

 

 2. Backwater water surface profiles showing upstream impact of traversing works; 

N/A 

 

 3. Location and volume of encroachment within regulated floodplain(s); and 

 

See Attachment B, Figure 8 for floodplain map. 

 

 4. Plan for compensating floodplain storage, if necessary, and calculations required for determining 

minimum building and road flood elevations. 

 

Floodplain compensation plan is not applicable. See Attachment B, Figure 7 for floodplain map. Refer to 

Attachment F, Drainage Calculations for minimum building and road elevations.  

 

 E. Provide an analysis of the water quality treatment system including: 

 

 1. A description of the proposed stormwater treatment methodology that addresses the type of treatment, 

pollution abatement volumes, and recovery analysis; and 

 

The proposed stormwater management system is a dry retention system that includes a stormwater harvesting 

system and a gravity collection system. The stormwater harvesting system captures runoff from selected roof areas 

and consists of manifolded roof drains, a stormwater harvesting tank, two duplex pump stations and their 

associated force mains, and overflow pipe drains to the gravity stormwater system. The gravity collection system 

consists of several inlet and pipe networks discharging to a dry retention system designed to treat the required 

runoff volume from the 25-year, 72-hour storm event (design storm) from the project area in accordance with 

FDEP and SFWMD criteria. The dry retention system discharges into an on-site preservation area that provides 

additional storage, and also through a control structure that eventually discharges into the conservation area at the 

existing outfall location. See Attachment F for signed and sealed Drainage Calculations and Attachment H, CD-

ROM for ICPR Report. 

 

 2. Construction plans and calculations that address stage-storage and design elevations, which 

demonstrate compliance with the appropriate water quality treatment criteria. 

 

See Attachment C for Permit Drawings.  See Attachment F for Drainage Calculations including stage vs. storage 

calculations and Attachment H, CD-ROM for ICPR Report. 

 

 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 name of the program, a description of the program, input and 

output data, two diskette copies, if available, and justification for model selection. 

 

See Attachment F for Drainage Calculations including stage vs. storage calculations, Attachment H, CD-ROM for 

ICPR Report, and Attachment C for Permit Drawings. 

 

 

VI.  Operation and Maintenance and Legal Documentation 

 

 A. Describe the overall maintenance and operation schedule for the proposed system. 

 

Solid Waste Authority of Palm Beach County will be responsible for the overall maintenance and operation of the 

proposed system.  The Contractor will also maintain the stormwater harvesting system as part of operation and 

maintenance of the facility. 

 

 B. Identify the entity that will be responsible 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 properly 

operate and maintain the system for its expected life, and documentation of the entity's financial responsibility for long-
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term maintenance.  If the proposed operation and 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 and maintenance entity, provide copies of the articles 

of incorporation for the association and copies of the declaration, restrictive covenants, deed restrictions, or other 

operational documents that assign responsibility for the operation and maintenance of the system.  Provide information 

ensuring the continued adequate access to the system for maintenance 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. 

 

Solid Waste Authority of Palm Beach County will be responsible for the operation and maintenance of the system. 

The Contractor will also maintain the stormwater harvesting system as part of operation and maintenance of the 

facility.  

 

 C. Provide copies of all proposed conservation easements, storm water management system easements, 

property owner's association documents, and plats for the property containing the proposed system. 

 

See Attachment D for Boundary Survey and Attachment G for Legal Description of the site. 

 

 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 domestic wastewater service will be provided by the City of West Palm Beach. Letters of 

commitment will be obtained during the design phase prior to construction. 

 

E. Provide a copy of the boundary survey and/or legal description and acreage of the total land area of 

contiguous property owned/controlled by the applicant. 

 

See Attachment D for Boundary Survey and Attachment G for Legal Description of the site. 

 

 

VII.  Water Use 

 

 A. Will the surface water system be used for water supply, including landscape irrigation, or recreation. 

 

N/A 

 

B. If a Consumptive Use or Water Use permit has been issued for the project, state the permit number. 

 

N/A 

 

 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 application for a permit will be submitted. 

 

N/A 

 

D. Indicate how any existing wells located within the project site will be utilized or abandoned. 

 

N/A 
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TABLE 1 

Project Impact Summary 

 

WL & SW 

ID 

WL & SW 

TYPE 

WL & SW SIZE 

(ac.) ON SITE* 

WL & SW 

ACRES NOT 

IMPACTED 

PERMANENT 

IMPACTS TO 

WL & SW 

 TEMPORARY 

IMPACTS TO 

WL & SW  

 MITIGATION ID 

    IMPACT SIZE 

(acres) 

IMPACT 

CODE 

IMPACT SIZE 

(acres) 

IMPACT 

CODE 

 

 
        

 
        

 
        

 
        

* On the property site but not within the proposed project area. 

 
WL = Wetland;  SW = Surface water;  ID = Identification number, letter, etc. 

Wetland Type: Use an established wetland classification system and, in the comments section below, indicate which classification system is being used. 

Impact Code (Type):  D = dredge; F = fill; H = change hydrology; S = shading; C = clearing; O = other.  Indicate the final impact if more than one impact type is proposed in a given area.  For example, show F only 

for an area that will first be demucked and then backfilled. 

 
Note:  Multiple entries per cell are not allowed, except in the "Mitigation ID" column.  Any given acreage of wetland should be listed in one row only, such that the total of all rows equals the project total for a given 

category (column).  For example, if Wetland No. 1 includes multiple wetland types and multiple impact codes are proposed in each type, then each proposed impact in each wetland type should be shown on a 

separate row, while the size of each wetland type found in Wetland No. 1 should be listed in only one row. 

    

Comments:                                                                                                                                                                                                                                                                                                                                       
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PALM BEACH COUNTY 
136 Total Elements Found  

Last Updated: March 2009  
 

Key 
Scientific Name is linked to the FNAI Online Field Guides when available.  

- links to NatureServe Explorer, an online encyclopedia of more than 55,000 plants, animals, and natural 
communities in North America, compiled by the NatureServe network of natural heritage programs, of which the 
Florida Natural Areas Inventory is a member.  

- links to a species distribution map (Adobe SVG viewer required). If your browser does not support Adobe 
SVG, try this link  

 
 

 
 
SEARCH RESULTS  

NOTE: This is not a comprehensive list of all species and natural communities occurring in the location searched. 
Only element occurrences documented in the FNAI database are included.
 

Plants and Lichens  E X P L A N A T I O N 

Scientific Name Common Name Global 
Rank 

State 
Rank 

Federal 
Status 

State 
Status 

Acrostichum aureum  
 

 

Golden Leather Fern  G5 S3 N LT 

Argusia gnaphalodes  
 

 

Sea Lavender  G4 S3 N LE 

Asimina tetramera  
 

 

Four-petal Pawpaw  G1 S1 LE LE 

Calopogon multiflorus  
 

 

Many-flowered Grass-pink  G2G3 S2S3 N LE 

Chamaesyce cumulicola  
 

 

Sand-dune Spurge  G2 S2 N LE 

Cladonia perforata  
 

 

Perforate Reindeer Lichen  G1 S1 LE LE 

Coccothrinax argentata  
 

 

Silver Palm  G4 S3 N LT 

Conradina grandiflora  
 

 

Large-flowered Rosemary  G3 S3 N LT 

Cucurbita okeechobeensis  
 

 

Okeechobee Gourd  G1 S1 LE LE 



Glandularia maritima  
 

 

Coastal Vervain  G3 S3 N LE 

Halophila johnsonii  
 

 

Johnson's Seagrass  G2 S2 LT N 

Jacquemontia reclinata  
 

 

Beach Jacquemontia  G1 S1 LE LE 

Lantana depressa var. floridana  
 

 

Atlantic Coast Florida Lantana  G2T1 S1 N LE 

Lechea cernua  
 

 

Nodding Pinweed  G3 S3 N LT 

Lechea divaricata  
 

 

Pine Pinweed  G2 S2 N LE 

Linum carteri var. smallii  
 

 

Small's Flax  G2T2 S2 N LE 

Nemastylis floridana  
 

 

Celestial Lily  G2 S2 N LE 

Okenia hypogaea  
 

 

Burrowing Four-o'clock  G3? S2 N LE 

Ophioglossum palmatum  
 

 

Hand Fern  G4 S2 N LE 

Panicum abscissum  
 

 

Cutthroat Grass  G3 S3 N LE 

Polygala smallii  
 

 

Tiny Polygala  G1 S1 LE LE 

Pteris bahamensis  
 

 

Bahama Brake  G4 S3 N LT 

Pteroglossaspis ecristata  
 

 

Giant Orchid  G2G3 S2 N LT 

Sacoila lanceolata var. paludicola  
 

 

Fahkahatchee Ladies' -tresses  G4T1 S1 N LT 

Schizaea pennula  
 

 

Ray Fern  G5 S1 N LE 

Tephrosia angustissima var. curtissii  
 

 

Coastal Hoary-pea  G1T1 S1 N LE 

Thelypteris serrata  
 

 

Toothed Maiden Fern  G5 S1 N LE 

Tillandsia flexuosa  
 

 

Banded Wild-pine  G5 S3 N LT 

Tolumnia bahamensis  
 

 

Dancing-lady Orchid  G3 S1 N LE 

 

Gastropods (Snails and Allies)  E X P L A N A T I O N 

Scientific Name Common Name Global 
Rank 

State 
Rank 

Federal 
Status 

State 
Status 

Orthalicus reses reses  
 

 

Stock Island Tree Snail  G2T1 S1 LT LE 

 



Spiders  E X P L A N A T I O N 

Scientific Name Common Name Global 
Rank 

State 
Rank 

Federal 
Status 

State 
Status 

Latrodectus bishopi  
 

 

Red Widow Spider  G3G4 S3S4 N N 

 

Dragonflies and Damselflies  E X P L A N A T I O N 

Scientific Name Common Name Global 
Rank 

State 
Rank 

Federal 
Status 

State 
Status 

Libellula jesseana  
 

 

Purple Skimmer  G1 S1 N N 

 

Grasshoppers and Allies  E X P L A N A T I O N 

Scientific Name Common Name Global 
Rank 

State 
Rank 

Federal 
Status 

State 
Status 

Melanoplus indicifer  
 

 

East Coast Scrub Grasshopper  G1G2 S1S2 N N 

 

Beetles  E X P L A N A T I O N 

Scientific Name Common Name Global 
Rank 

State 
Rank 

Federal 
Status 

State 
Status 

Ataenius saramari  
 

 

Sand Pine Scrub Ataenius 
Beetle  

G3G4 S3 N N 

Bolbocerosoma hamatum  
 

 

Bicolored Burrowing Scarab 
Beetle  

GNR S3S4 N N 

Chelyoxenus xerobatis  
 

 

Gopher Tortoise Hister Beetle  GNR S1S3 N N 

Copris gopheri  
 

 

Gopher Tortoise Copris Beetle  G2 S2 N N 

Cremastocheilus squamulosus  
 

 

Scaly Anteater Scarab Beetle  GNR S2S3 N N 

Desmopachria cenchramis  
 

 

Fig Seed Diving Beetle  G1 S1 N N 

Geopsammodius fuscus  
 

 

Dark Tiny Sand-loving Scarab  G1 S1 N N 

Onthophagus polyphemi polyphemi  
 

 

Punctate Gopher Tortoise 
Onthophagu  

GNRTNR S2S3 N N 

Phyllophaga elizoria  
 

 

Elizoria June Beetle  G2G3 S2S3 N N 

Phyllophaga elongata  
 

 

Elongate June Beetle  G2G4 S2S4 N N 

Serica tantula  
 

 

Little Silky June Beetle  G1? S1? N N 

 

Butterflies and Moths  E X P L A N A T I O N 



Scientific Name Common Name Global 
Rank 

State 
Rank 

Federal 
Status 

State 
Status 

Anthanassa frisia  
 

 

Cuban Crescent  G5 S2 N N 

Aphrissa statira  
 

 

Statira  G5 S2S3 N N 

Appias drusilla  
 

 

Florida White  G5 S2S3 N N 

Eumaeus atala  
 

 

Atala  G4 S3 N N 

Eunica tatila tatilista  
 

 

Florida Purplewing  G5T4T5 S1 N N 

Ministrymon azia  
 

 

Gray Ministreak  G5 S2S3 N N 

Neonympha helicta dadeensis  
 

 

Helicta Satyr  G3G4T1T3Q S1S3 N N 

Siproeta stelenes  
 

 

Malachite  G5 S2S3 N N 

Strymon acis bartrami  
 

 

Bartram's Scrub-Hairstreak G4T1T2 S1 C N 

 

Fish  E X P L A N A T I O N 

Scientific Name Common Name Global 
Rank 

State 
Rank 

Federal 
Status 

State 
Status 

Bairdiella sanctaeluciae  
 

 

Striped Croaker  G5 S2 SC N 

Ctenogobius stigmaturus  
 

 

Spottail Goby  G2 S2 N N 

Gobiomorus dormitor  
 

 

Bigmouth Sleeper  G4 S2 N N 

Microphis brachyurus  
 

 

Opossum Pipefish  G4G5 S2 SC N 

 

Amphibians  E X P L A N A T I O N 

Scientific Name Common Name Global 
Rank 

State 
Rank 

Federal 
Status 

State 
Status 

Rana capito  
 

 

Gopher Frog  G3 S3 N LS 

 

Reptiles  E X P L A N A T I O N 

Scientific Name Common Name Global 
Rank 

State 
Rank 

Federal 
Status 

State 
Status 

Alligator mississippiensis  
 

 

American Alligator  G5 S4 SAT LS 

Caretta caretta  
 

 

Loggerhead  G3 S3 LT LT 



Chelonia mydas  
 

 

Green Turtle  G3 S2 LE LE 

Crocodylus acutus  
 

 

American Crocodile  G2 S2 LT LE 

Crotalus adamanteus  
 

 

Eastern Diamondback Rattlesnake G4 S3 N N 

Dermochelys coriacea  
 

 

Leatherback  G2 S2 LE LE 

Drymarchon couperi  
 

 

Eastern Indigo Snake  G3 S3 LT LT 

Eretmochelys imbricata  
 

 

Hawksbill  G3 S1 LE LE 

Gopherus polyphemus  
 

 

Gopher Tortoise  G3 S3 N LT 

Lampropeltis getula  
 

 

Common Kingsnake  G5 S2S3 N N 

Lepidochelys kempii  
 

 

Kemp's Ridley  G1 S1 LE LE 

Pituophis melanoleucus mugitus  
 

 

Florida Pine Snake  G4T3 S3 N LS 

Sceloporus woodi  
 

 

Florida Scrub Lizard  G3 S3 N N 

 

Birds  E X P L A N A T I O N 

Scientific Name Common Name Global 
Rank 

State 
Rank 

Federal 
Status 

State 
Status 

Accipiter cooperii  
 

 

Cooper's Hawk  G5 S3 N N 

Aimophila aestivalis  
 

 

Bachman's Sparrow  G3 S3 N N 

Aphelocoma coerulescens  
 

 

Florida Scrub-jay  G2 S2 LT LT 

Aramus guarauna  
 

 

Limpkin  G5 S3 N LS 

Ardea alba  
 

 

Great Egret  G5 S4 N N 

Ardea herodias occidentalis  
 

 

Great White Heron  G5T2 S2 N N 

Athene cunicularia floridana  
 

 

Florida Burrowing Owl  G4T3 S3 N LS 

Buteo brachyurus  
 

 

Short-tailed Hawk  G4G5 S1 N N 

Caracara cheriway  
 

 

Crested Caracara  G5 S2 LT LT 

Charadrius melodus  
 

 

Piping Plover  G3 S2 LT LT 



Dendroica discolor paludicola  
 

 

Florida Prairie Warbler  G5T3 S3 N N 

Egretta caerulea  
 

 

Little Blue Heron  G5 S4 N LS 

Egretta thula  
 

 

Snowy Egret  G5 S3 N LS 

Egretta tricolor  
 

 

Tricolored Heron  G5 S4 N LS 

Elanoides forficatus  
 

 

Swallow-tailed Kite  G5 S2 N N 

Elanus leucurus  
 

 

White-tailed Kite  G5 S1 N N 

Eudocimus albus  
 

 

White Ibis  G5 S4 N LS 

Falco columbarius  
 

 

Merlin  G5 S2 N N 

Falco peregrinus  
 

 

Peregrine Falcon  G4 S2 N LE 

Falco sparverius paulus  
 

 

Southeastern American 
Kestrel  

G5T4 S3 N LT 

Fregata magnificens  
 

 

Magnificent Frigatebird  G5 S1 N N 

Grus canadensis pratensis  
 

 

Florida Sandhill Crane  G5T2T3 S2S3 N LT 

Haematopus palliatus  
 

 

American Oystercatcher  G5 S2 N LS 

Haliaeetus leucocephalus  
 

 

Bald Eagle  G5 S3 N N 

Ixobrychus exilis  
 

 

Least Bittern  G5 S4 N N 

Mycteria americana  
 

 

Wood Stork  G4 S2 LE LE 

Nyctanassa violacea  
 

 

Yellow-crowned Night-heron  G5 S3 N N 

Nycticorax nycticorax  
 

 

Black-crowned Night-heron  G5 S3 N N 

Pandion haliaetus  
 

 

Osprey  G5 S3S4 N LS* 

Passerina ciris  
 

 

Painted Bunting  G5 S3 N N 

Pelecanus occidentalis  
 

 

Brown Pelican  G4 S3 N LS 

Picoides borealis  
 

 

Red-cockaded Woodpecker  G3 S2 LE LS 

Picoides villosus  
 

 

Hairy Woodpecker  G5 S3 N N 

Platalea ajaja  
 

Roseate Spoonbill  G5 S2 N LS 



 

Plegadis falcinellus  
 

 

Glossy Ibis  G5 S3 N N 

Rallus longirostris scottii  
 

 

Florida Clapper Rail  G5T3? S3? N N 

Rostrhamus sociabilis plumbeus  
 

 

Snail Kite  G4G5T3Q S2 LE LE 

Rynchops niger  
 

 

Black Skimmer  G5 S3 N LS 

Setophaga ruticilla  
 

 

American Redstart  G5 S2 N N 

Sterna antillarum  
 

 

Least Tern  G4 S3 N LT 

Sterna caspia  
 

 

Caspian Tern  G5 S2 N N 

Sterna maxima  
 

 

Royal Tern  G5 S3 N N 

Sterna sandvicensis  
 

 

Sandwich Tern  G5 S2 N N 

Vireo altiloquus  
 

 

Black-whiskered Vireo  G5 S3 N N 

 

Mammals  E X P L A N A T I O N 

Scientific Name Common Name Global 
Rank 

State 
Rank 

Federal 
Status 

State 
Status 

Neofiber alleni  
 

 

Round-tailed Muskrat  G3 S3 N N 

Podomys floridanus  
 

 

Florida Mouse  G3 S3 N LS 

Puma concolor coryi  
 

 

Florida Panther  G5T1 S1 LE LE 

Sciurus niger shermani  
 

 

Sherman's Fox Squirrel  G5T3 S3 N LS 

Trichechus manatus  
 

 

Manatee  G2 S2 LE LE 

Ursus americanus floridanus  
 

 

Florida Black Bear  G5T2 S2 N LT* 

 

Natural Communities     D E S C R I P T I O N  E X P L A N A T I O N 

Scientific Name Common Name Global 
Rank 

State 
Rank 

Federal 
Status 

State 
Status 

Beach dune     
 

 

 G3 S2 N N 

Coastal strand     
 

 

 G3 S2 N N 

Depression marsh     
 

 G4 S4 N N 



 

Dome swamp     
 

 

 G4 S4 N N 

Hydric hammock     
 

 

 G4 S4 N N 

Maritime hammock     
 

 

 G3 S2 N N 

Mesic flatwoods     
 

 

 G4 S4 N N 

Mesic hammock     
 

 

 G3 S2 N N 

Scrub     
 

 

 G2 S2 N N 

Scrubby flatwoods     
 

 

 G3 S3 N N 

Swale     
 

 

 G3 S3 N N 

Wet flatwoods     
 

 

 G4 S4 N N 

 

Other Elements  E X P L A N A T I O N 

Scientific Name Common Name Global 
Rank 

State 
Rank 

Federal 
Status 

State 
Status 

Bird Rookery     
 

 

 GNR SNR N N 

Geological feature     
 

 

 GNR SNR N N 

Manatee aggregation site     
 

 

 GNR SNR N N 
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1. Introduction 

The Solid Waste Authority of Palm Beach County (Authority) currently operates all its 

waste processing facilities at the Palm Beach Renewable Energy Park (Energy Park) in 

West Palm Beach, Florida. The entire Energy Park property is approximately 1,320 acres. 

The Authority’s solid waste management system includes the North County Resource 

Recovery Facility (NCRRF, which is now referred to as Palm Beach Renewable Energy 

Facility No. 1 (PBREF No. 1)), a Class I Landfill and a Class III Landfill (collectively 

“Landfill”), a Ferrous Processing Facility (FPF), a Composting Facility, a Vegetation 

Processing Facility, a Recovered Materials Processing Facility (RMPF), a Biosolids 

Pellitizer Facility (BPF), Household Hazardous Waste (HHW) Collection Facilities, and 

five Transfer Stations. 

In order to meet the solid waste disposal and energy recovery needs of Palm Beach 

County’s rapidly growing population, the Authority is proposing to expand its electrical 

generation capacity with the construction of a new mass burn renewable energy facility 

(Proposed Facility) that will be able to process up to 3,000 tons per day (tpd) of 

municipal solid waste (MSW). The Proposed Facility will be officially known as the 

Palm Beach Renewable Energy Facility No. 2 (PBREF No. 2). Construction of the 

Proposed Facility will increase the Authority’s overall waste processing capacity and also 

extend the life of the Class I Landfill.  

The Proposed Facility will use mass burn technology that will include the construction of 

three boiler units each having a design-rated capacity of 1,000 tpd, a tipping building, 

refuse pit, an air pollution control system, a cooling tower, an ash handling/storage 

building, a turbine-generator building, fire water pump building and tank, wastewater 

tanks, a stack, additional ancillary and interior roadways within the facility. Only MSW 

and similar materials suitable for a Class I landfill will be used as fuel at the PBREF No. 

2, and hazardous waste, biomedical waste, or other prohibited materials will not be 

accepted. All of the waste handling activities will take place inside a fully enclosed 

building and no waste will be stored outside.  

The sections that follow describe the physical conditions at the Proposed Facility site, the 

stormwater system design, calculations, and expected performance.      
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2. Design Requirements 

The Proposed Facility location is within the Energy Park immediately north of the 

existing renewable energy facility (PBREF No. 1), which is certified under the Florida 

Power Plant Siting Act (PPSA) Site Certification PA-84-20K.  As such, it is anticipated 

that authorization of the project will be accomplished through modification to the 

Conditions of Certification rather than through issuance of an Environmental Resource 

Permit (ERP), in accordance with the requirements of the Electrical Power Plant and 

Transmission Line Siting, Florida Statutes (F.S.) 403.501-519 and chapter 62-17 Part I 

Florida Administrative Code (F.A.C.).  

The design requirements for the stormwater control system for the PBREF No. 2 are set 

by state and local agencies.  The stormwater management system will be designed and 

constructed in a manner consistent with the following: 

 Section 62-40.432, F.A.C. and other applicable stormwater or environmental 

resource permitting regulations of the Florida Department of Environmental 

Protection (FDEP).  

 South Florida Water Management District (SFWMD) design criteria contained in 

the Environmental Resource Permit Information Manual Vol. IV (2007). 

 Applicable standards of Palm Beach County. 

 Applicable standards of The City of West Palm Beach. 
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3. Site Data 

The stormwater management system design for PBREF No. 2 is based on data from 

onsite testing, research, and/or engineering calculations.  The following sections 

summarize the data used in the design and the methodologies employed during the data 

collection and analysis. 

3.1. Existing Site Description and Basin Boundaries 

The Proposed Facility project area is approximately 60 acres (ac.) in size and is located 

just north of the PBREF No. 1, west of Jog Road and east of the conservation area. The 

existing site consists of  an undeveloped area that was previously the South Borrow Lake 

that was permitted to be filled with permeable soil material up to elevation 19.0 feet 

NGVD (Joint ERP/Federal Dredge and Fill Permit Application SAJ-1985-01054 (IP-

LCK)), a dry retention area, a wooded dry retention area, access road, and berms. The 

soil is primarily sand, with intermittent grass cover.  The average existing site grade is 

approximately 19 feet NGVD.   

The basin boundaries for the Proposed Facility stormwater system include the edge of 

pavement of Jog Road on the east, the existing conservation area on the west, the 

northern edge of the existing entrance road to the north, and portions of the existing 

PBREF No. 1, Visitor’s Center, and maintenance building to the south.  The total basin 

acreage is 60.63 ac., with 11.14 ac. impervious and 49.49 ac. pervious. 

3.2. Existing Stormwater Management System 

The stormwater management system for the Energy Park is modeled and permitted as a 

single system that includes three main culvert systems i.e. northern, central, and southern. 

The central culvert system is located north of the PBREF No. 1 and consists of two 24-

inch diameter reinforced concrete pipe (RCP) culverts that convey stormwater across Jog 

Road (east to west). Six 30-inch RCP culverts convey stormwater from the west side of 

Jog Road through the wooded dry retention system, and twelve 30-inch RCP culverts 

convey stormwater from the wooded dry retention area to the conservation area.  

A portion of stormwater from the PBREF No. 1 is routed through a combination of inlets, 

pipes and swales to a dry retention area, which is located north of the PBREF No.1 and 

south of the wooded dry retention area. This dry retention area is connected to the 

wooded dry retention area by four 24-inch RCP culverts. 
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3.3. Seasonal High Water Table (SHWT) 

The SHWT was estimated from the results of the geotechnical reports provided by 

Nutting Engineers of Florida, Inc. dated February 2008, Williams Earth Sciences, Inc. 

dated July 2008, and Dunkelberger Engineering and Testing, Inc. dated May 2010 (see 

ERP Attachment H, CD-ROM), and on-site observations.  Based on this information, the 

SHWT was estimated to be at elevation 18.0 feet as referenced in the National Geodetic 

Vertical Datum (NGVD) 1929.  

3.4. Rainfall Amount 

The rainfall amount used for the design was determined through the design aids included 

in Volume IV of the SFWMD Environmental Resource Permit Information Manual Vol. 

IV (2007).  The rainfall total for the 25-year, 72-hour storm was estimated at 13.2 inches, 

and the 100-year, 72-hour storm was estimated at 15.8 inches.  See Attachment 1 for 

rainfall maps and Attachment F for drainage calculations. 
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4. Proposed Design 

4.1. Proposed Stormwater Management System 

The Proposed Facility stormwater management system (System) has been designed as a 

dry retention system with storage volume sufficient to provide quality treatment for 

runoff from the 25-year, 72-hour storm (Design Storm) within the 60.63-acre project area 

for the fully developed condition.   

4.1.1. Structure Elevations 

The Proposed Facility site is above the FEMA 100-year floodplain elevation.  All 

finished floor elevations for PBREF No. 2 have been set based on the 100-year, 72-hour 

zero-discharge stage elevation calculations.  Roadways and parking areas were set based 

on the 10-year, 24-hour zero discharge stage. 

4.1.2. Design Description 

Stormwater generated from the PBREF No. 2 as well as portions of the PBREF No.1 that 

currently drain north to the existing dry retention area will be routed to the proposed dry 

retention swale on the northern portion of the site through a combination of pipes, catch 

basins, and swales. The dry retention swale is designed to retain the first ½ inch of runoff 

(2.53 ac-ft volume).  Stormwater staging above elevation 20.8 NGVD will flow over a 24 

feet wide primary control weir to a 2.51-acre on-site fringe preserve area that can provide 

additional site storage, and will also flow over a 31 feet wide secondary (overflow) weir 

that ultimately discharges into the conservation area west of the site.  The System is 

designed to maintain the existing discharge point, hydroperiod, and drainage patterns. 

The System will also include a Stormwater Harvesting System (SHS) designed to 

capture, store, and reuse runoff from selected roof areas. The SHS consists of specialized 

roof drainage systems, two duplex pump stations and their associated forcemains, a 

prestressed concrete ground storage tank, and ancillary piping systems and 

appurtenances. For modeling purposes, the SHS system is assumed to be full during the 

design storm event and has no effect on the stormwater analysis, as all stormwater 

entering the SHS overflows the tank and discharges into the dry retention swale.  

However, the SHS will provide a valuable use of stormwater for the facility.  All 

impervious areas not served by the SHS will be drained by a conventional inlet and pipe 

gravity system that ultimately discharges into the new dry retention swale. 

The stormwater retained in the dry retention area will be removed by percolation into the 

soil, and the System is designed to recover at least half the retention volume within 24 
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hours and the entire retention volume within 72 hours following the design storm event 

per SFWMD criteria and FDEP regulations, respectively.  The bottom elevation of the 

dry retention swale has been set at elevation 19.0 NGVD, one foot above the SHWT, in 

accordance with SFWMD design criteria.  All slopes within the retention swale have 

been designed with minimum 4:1 (H:V) side slopes. 

Additionally, the System is designed to maintain the existing east-to-west Jog Road 

drainage pattern through the site.  Water staging above elevation 20.0 feet NGVD in the 

west Jog Road drainage swale will flow through two 45 inch x 29 inch elliptical RCP 

(ERCP) culverts to a bypass swale.  The bypass swale will convey the water west to an 

inlet structure and discharge it into the outfall basin upstream of the existing discharge 

point.   

The permit drawings provide the details of the System design and are provided in ERP 

Attachment C.  
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5. Calculations and Modeling 

A combination of standard SFWMD calculations and models were used in the 

development of the Proposed Facility stormwater management system design.  The 

following sections summarize the calculations and modeling for the project. 

5.1. Calculations 

For this design, detailed calculations following standard SFWMD stormwater calculation 

methods described in the Environmental Resource Permit Information Manual Vol. IV 

(2007) were completed and are included in Attachment F. 

5.2. Modeling 

The Advanced Interconnected Channel and Pond Routing (ADICPR) software program 

was used to generate the detailed hydraulic routing for the system.  The runoff method 

selected for the model was the Soil Conservation Service (SCS) Unit Hydrograph Method 

with a peaking factor of 256.  Post development model was created for the project.   

The rainfall distribution was set to use the Florida Modified 3-day hyetograph with a 

rainfall depth of 15.8 inches, corresponding to the design storm event.  The time span for 

the model simulation was set to 360 hours to verify peak stages and proper recovery of 

the retention volume after a design storm event.  Time step was set to 10.0 minutes to 

produce a high level of precision in the level pool calculations. 

5.2.1. Model Basins 

The 60.63 acre project area was divided into 16 model basins along hydraulic break lines 

in the Proposed Facility layout.  Brief descriptions of the model basins are as follows: 

Basin 1 (4.378 ac.) includes the existing entrance road and scalehouse area.  Although 

only some areas of this basin will drain to the PBREF No. 2 stormwater system, a 

conservative approach was used assuming that all of the drainage from this basin is 

ultimately routed.   

Basin 2 (5.079 ac.) includes the Jog Road western right-of-way (ROW) and drainage 

swale area, and includes seven (7) 24-inch culvert connections to the Jog Road eastern 

ROW and the Middle Borrow Lake.  Using a conservative design, the inflow to this basin 

during the design storm was assumed to be full pipe flow at a velocity of two feet per 

second. 
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Basin 3 (0.35 ac.) includes grass-covered areas and roadway section near the new 

Administration, Warehouse and Maintenance Building. 

Basin 4 (0.697 ac.) includes the roof areas associated with the Administration, 

Warehouse and Maintenance Building.  Runoff from these roof areas are routed to Pump 

Station No. 2, which pumps the stormwater to the Stormwater Harvesting Tank via an 8 

inch diameter ductile iron force main.  Excess stormwater entering the Pump Station No. 

2 wetwell will flow through an overflow pipe to a parking area inlet structure. 

Basin 5 (5.168 ac.) includes the parking and storage areas between the Administration, 

Warehouse and Maintenance Building, and the Air Pollution Control (APC) Building. 

This basin also includes the Stack and the adjacent secondary containment structures. 

Basin 6 (1.317 ac.) includes a portion of the existing inbound roadway, a portion of the 

existing inbound ramp, and the new inbound ramp.   

Basin 7 (3.176 ac.) includes the Turbine Generator Building, the Outage Maintenance 

Shop, the Air Cooled Condenser (ACC), the Switch Gear Room and Switchyard.  The 

ACC will be an elevated structure supported by columns, with gravel underneath.  The 

fan openings in the structure comprise the majority of its roof area, so rainfall will pass 

through to the gravel surface at the base.  For modeling purposes, the ACC area footprint 

was assumed to be a pervious area. 

Basin 8 (0.583 ac.) includes the area between the main PBREF No. 2 building complex 

(Basin 11) and the Ash Management Building (Basin 9).  The Stormwater Harvesting 

Tank is located in this basin. 

Basin 9 (1.033 ac.) includes the Ash Management Building.  The roof structure drains 

directly to the Stormwater Harvesting Tank. 

Basin 10 (2.812 ac.) includes the Fire Pump House, Fire Water Storage Tank, the 

roadway and turnaround loop for the Ash Management Building, the Water Treatment 

Building, the Wastewater Tanks, Urea Station, and grassed areas. 

Basin 11 (4.653 ac.) includes the APC Buildings, Boiler Building, Refuse Storage Pit 

Building, and the Tipping Floor Building. The roof structures drains directly to the 

Stormwater Harvesting Tank. 

Basin 12 (1.794 ac.) includes the bypass road between the PBREF No. 1 and the 

Proposed Facility Tipping Floor Building, Pump Station No. 1, the modified exit ramp 

for the PBREF No. 1 Tipping Floor Building, and the exit ramp for the Proposed Facility 

Tipping Floor Building. 
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Basin 13 (2.141 ac.) includes the northern half of the PBREF No. 1 Tipping Building and 

RDF Manufacturing Plant.  Roof runoff will be routed through 24 existing 8 inch 

diameter downspouts on the north end of the building to a 36 inch manifold line, which 

will flow to the wet well of Pump Station No. 1.  The stormwater will then be pumped to 

the Stormwater Harvesting Tank via an 8 inch diameter ductile iron forcemain. Excess 

stormwater entering Pump Station No. 1 wet well will flow over a weir in the wet well 

structure to the swale serving the bypass roadway.   

Basin 14 (5.615 ac.) includes the existing Visitor’s Center, Maintenance Warehouse, and 

associated parking areas. Stormwater from this area will be routed through a combination 

of existing and proposed piping to the proposed concrete box culvert and discharge into 

the dry retention swale. 

Basin 15 (1.13 ac.) includes the exit roads from the PBREF No. 2 tipping floor and the 

relocated exit ramp for the PBREF No. 1, and the road from the existing Visitor’s Center.  

Stormwater from this area will drain through curb opening inlets to the concrete box 

culvert and discharge into the dry retention swale. 

Basin 16 (20.703 ac.) includes the filled area of the South Borrow Lake, the dry retention 

swale, the fringe preserve area, the bypass swale, and a portion of the exit roadway.  The 

initial fill elevation for the South Borrow Lake is 19.0 feet NGVD.  The berms forming 

the dry retention and bypass swales will be filled to elevation 22.0 feet.  Elevations of 

future fill areas have not been established, but are assumed to be at a minimum elevation 

of 22.5 feet NGVD. 

The project area boundary and basin boundaries are shown in Sheet 8 of the permit 

drawings (See ERP Attachment C). 

The available storage in the model basins was calculated by measuring the area at the 

proposed bottom and top elevations using AutoCAD.  This data was input into ADICPR, 

which automatically calculated a stage-storage relationship for each basin. 

5.2.2. Time of Concentration 

Time of Concentration (Tc) is the elapsed time for runoff in a particular basin to travel 

from the hydraulically farthest point to the basin outlet.  Runoff is typically characterized 

into three types of flows: overland (sheet) flow, shallow concentrated flow, and channel 

flow.  The time of concentration is the sum of the travel times for these three types of 

flow.  For basins where the calculated Tc was less than the recommended minimum Tc of 

6 minutes by the SCS TR-55 methodology, a minimum Tc of 10 minutes was used. 

5.2.3. Runoff Curve Numbers 

The runoff curve numbers for pervious areas in the model were determined using the soil 

storage methodology included in the SFWMD Environmental Resource Permit 
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Information Manual Vol. IV (2007).  The curve number (CN) for pervious areas within 

each model basin was calculated using the following equation:  

 CN = 1000/(10 + S), where S is soil storage (in.). 

A curve number of 98 was used for all impervious areas within each model basin, 

including pavements, roof areas, and concrete surfaces. 

A composite CN was calculated for each model basin according to the SCS TR-55 

methodology. Complete model basin data and calculations, including 

pervious/impervious areas, soil storage, CN values, and time of concentration are shown 

in Attachment 2. Table 5-1 below summarizes the basin parameters used in the model. 

Table 5-1 

Model Basin Parameters 

 

Basin  Area  
(ac.) 

Time of 
Concentration 

(min) 

SCS Composite 
Curve Number 

(CN) 
1 4.378 10.5 89.2 
2 5.079 18.9 69.0 
3 0.350 10.0 78.9 
4 0.697 10.0 98.0 
5 5.166 10.0 92.8 
6 1.317 10.0 80.1 
7 3.176 10.0 78.1 
8 0.583 10.0 69.1 
9 1.033 10.0 98.0 
10 2.811 10.0 85.6 
11 4.653 10.0 98.0 
12 1.794 14.1 79.7 
13 2.141 10.0 98.0 
14 5.615 10.0 85.0 
15 1.130 10.0 92.7 
16 20.703 13.9 69.9 
    

 

5.2.4. Infiltration Rating Curve 

The stage-discharge calculations for the proposed dry retention swale were performed 

using Darcy’s Equation, Q = kiA, where: 

 Q = discharge (ft
3
/sec) 

 K = hydraulic conductivity (cfs/ft
2
) 

 A = surface area (ft
2
) 
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 h = head (ft) 

 L = drainage distance (ft) 

 i = hydraulic gradient (dimensionless) = i = h/L 

 

Because the South Borrow Lake has not been filled at the time of this application, the 

data for hydraulic conductivity was obtained from two standard open-hole, constant-head 

borehole permeability (BHP) tests conducted at the adjacent FPF site by Tierra South 

Florida, Inc. on July 27, 2009.  The fill material at the FPF site is assumed to be similar to 

what will be used to fill the South Borrow Lake.  The average value of the two test 

results, a hydraulic conductivity value of 2.86E
-04

 cfs/ft
2
, was used as the infiltration rate 

for all dry retention basin areas.    

 

An example calculation for obtaining the rating curve is as follows: 

Hydraulic conductivity (K) = 2.86E
-04

 cfs/ft
2  

SHWT elevation = 18.0 feet, NGVD 

Average thickness of sand layer (L) = 50 feet
 

For the flood stage at elevation 20.0 feet NGVD, the available head (h) is  

h = 20.0 – 18.0 = 2 feet 

The surface area of the dry retention basin area at elevation 20.0 feet NGVD is 1.396 

acres, as obtained by AutoCAD calculations.   

Therefore, the hydraulic gradient (i) can be calculated as: 

i = h/L = 2ft/50 ft = 0.04 

The discharge (Q) is then calculated using the Darcy Equation: 

Q = kiA = (2.86E
-04

 cfs/ft
2
) x (0.04) x (1.396 acres x 43,560 ft

2
/acre) = 0.69 cfs 

Based on the calculation above, the discharge from the dry retention swale through 

infiltration is 0.69 cubic feet per second (cfs) when the flood stage is at elevation 20.0 

feet NGVD.  A spreadsheet was created to calculate the discharges at various stage 

elevations to obtain a stage-discharge curve (rating curve) for each dry retention basin.  

The calculations and the rating curve data used in the hydraulic model are included in 

Attachment 3.  
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5.2.5. Recovery Time 

Recovery times for the dry retention basins were estimated using manual calculations and 

the ADICPR modeling program.  The recovery time is calculated as the difference 

between the time noted on the graph and the time the storm ceases (i.e. 72 hours).  The 

manual drawdown calculations are included in Attachment F and the ADICPR model 

data is included in Attachment H (CD-ROM). 
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6. Summary of Results 

6.1. Calculations Summary 

Detailed calculations following standard SFWMD stormwater calculation methods 

described in the Environmental Resource Permit Information Manual Vol. IV (2007) 

were completed and are included in Attachment F.  A summary of the results are as 

follows: 

SHWT (Control Elevation) = 18.0 feet, NGVD 

Dry Retention Swale bottom elevation = 19.0 feet, NGVD 

Dry Retention Swale overflow weir elevation = 20.8 feet, NGVD 

Calculated 100-year, 72-hour zero discharge stage = 23.36 feet, NGVD 

Proposed FPF finished floor elevation (FFE) = 24.0 feet, NGVD 

Proposed minimum perimeter berm top elevation = 22.0 feet, NGVD 

Proposed minimum edge of pavement (EOP) elevation = 22.0 feet, NGVD 

6.2. Model Summary 

The complete ADICPR input and output reports are included in ERP Attachment H (CD-

ROM).  The following sections summarize the modeling results for each basin and the 

performance of the system as a whole. 

6.2.1. Basins 

As shown on Sheet 8 of the Permit Drawings, the project area was divided into 16 

separate basins.  Table 6-1 below provides a summary of the peak flow and the total 

runoff volume for each of the 16 basin areas for the 25-year, 72-hour storm event.  
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Table 6-1 

Basin Summary for the 25-year, 72-hour Storm Event 

 

Basin  Area (ac.) Runoff Peak 
Flow (cfs) 

Runoff Volume 
(ac-ft) 

1 4.378 13.792 4.321 
2 5.079 12.177 3.812 
3 0.350 1.054 0.305 
4 0.697 2.286 0.752 
5 5.168 16.718 5.287 
6 1.137 1.170 0.333 
7 3.176 9.337 2.726 
8 0.583 1.579 0.438 
9 1.033 3.388 1.115 
10 2.812 8.819 2.662 
11 4.653 14.995 5.023 
12 1.794 5.567 1.654 
13 2.141 6.900 2.311 
14 5.615 17.422 5.325 
15 1.130 3.652 1.157 
16 20.703 55.367 15.773 
    
Site Total 60.63   

 

6.2.2. Performance 

Based on the manual calculations and modeling output reports, the system will function 

as designed and recover half of the retained volume in 24 hours and the entire storage 

volume 72 hours after the design storm event.  The model drawdown time was slightly 

longer than the hand calculated time because the model accounts for the retention volume 

and the additional water volume stored in upstream piping, inlets, culverts, and detention 

areas. 

The maximum stage elevation in the proposed dry retention area is shown in Table 6-2.  

The minimum proposed berm elevation is 22.0 ft. NGVD, so the system will detain the 

entire runoff volume from the 25-year, 72-hour storm event.  Pre-development peak 

discharge flows for the design storm were calculated at 97.91 cfs, and the modeling 

output reports showed that the proposed system reduced the post-development peak 

discharge flow to 58.679 cfs. 
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Table 2 

Dry Retention Area Summary for the 25-year, 72-hour Storm Event 

 

Retention Area ID Peak Stage 
(ft. NGVD) 

Peak Storage 
(ac-ft) 

Recovery Time 
(Hrs) 

Dry Retention Area 21.50 3.47 72 
    
    

 

 



 

    

 

Petition to Modify Conditions of Certification PA 84-20 
Palm Beach Renewable Energy Facility No. 2  
ERP - Stormwater Management Report 

 7-1 

 
 

7. Conclusions 

Based on the results of the calculations, ADICPR modeling, and the design plans, the 

Proposed Facility stormwater management system meets the design requirements.  The 

model showed the following: 

 The first ½ inch of runoff (2.53 ac-ft) from the routed 25-year, 72-hour storm 

event and approximately 5.7 ac-ft of upstream storage in pipes, culverts, and 

detention/retention areas will be retained onsite and discharged by percolation.  

The 2.51-acre on-site fringe preservation area provides approximately seven (7) 

ac-ft of additional storage volume (above elevation 18.0 NGVD) that will be 

retained onsite and discharged by percolation.   

 The maximum stage elevations within the dry retention area and the fringe 

preservation area will be below the top of the perimeter berm.  

 The entire retention volume of the dry retention area will recover to dry 

conditions within 72 hours following the design storm event. 

 The Proposed Facility and roadways will remain usable during the design storm 

event.   
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MODEL BASIN 1

COVER DESCRIPTION % OF BASIN SCS
FROM TO CN

Structures 0.000 Ac. 0.0% 0.00 up 98
Pavement 3.050 Ac. 69.7% 22.00 22.75 98
Dry Det Area 0.000 Ac. 0.0% 0.00 0.00 69
Dry Det Bank 0.000 Ac. 0.0% 0.00 0.00 69
Dry Det Sump 0.000 Ac. 0.0% 0.00 0.00 69
Grass 1.328 Ac. 30.3% 17.50 22.00 69
Grass Vert 0.000 Ac. 0.0% 17.50 up 69
TOTAL AREA: 4.378 Ac. 100.0%

Total Impervious: 3.05
69.66%

Total Pervious: 1.33
30.34%

SHWT Elevation: 18.00 ft. NGVD
Average Site Grade: 21.50 ft. NGVD
Antecedent Moisture Cond: Type II

Determine soil storage for the developed site

a. Avg. Depth to Water Table = Avg. Proposed Grade - SHWT

Avg. Grade: SHWT: D=(ft.):
21.50 18.00 3.50

b. Soil Storage (S) = Available Soil Storage x Pervious Area/Total Area
          (See Fig. E-1, SFWMD ERP Information Manual, Vol IV (2007))

   Compacted Soil Storage: 6.56 in. Interpolated for D=3.5 ft.

Av. Soil St. Pervious: Total (Ac.): S = (in.):
6.56 1.33 4.38 1.99

Composite Curve Number: 89.20

Time of Concentration (Tc):

Overland Flow:

Length of Flow Segment (Lo) = 12 ft.
n value = 0.10

Slope (So) = 0.02000 ft./ft.
To = ((0.67(n)(Lo)/(So^0.5))^0.467 = 2.25 min. Kerby/Hathaway Eq.

Channelized Flow:

Length of Reach (L) = 600 ft.
Slope (Sch) = 0.00500 ft./ft.

Tch (min) = .0078(L^0.77)(S^-0.385) = 8.26 min. Kirpich Eq.

Tc = To + Tch = 10.52 min. use 10 min

STAGE ELEVATIONS

Palm Beach Renewable Energy Facility No. 2
Palm Beach County, Florida

MODEL BASIN CALCULATIONS



MODEL BASIN 2

COVER DESCRIPTION % OF BASIN SCS
FROM TO CN

Structures 0.000 Ac. 0.0% 0.00 up 98
Pavement 0.000 Ac. 0.0% 0.00 0.00 98
Dry Det Area 0.000 Ac. 0.0% 0.00 0.00 69
Dry Det Bank 0.000 Ac. 0.0% 0.00 0.00 69
Dry Det Sump 0.000 Ac. 0.0% 0.00 0.00 69
Grass 1.079 Ac. 21.2% 17.00 22.00 69
Grass Vert 4.000 Ac. 78.8% 17.00 up 69
TOTAL AREA: 5.079 Ac. 100.0%

Total Impervious: 0.00
0.00%

Total Pervious: 5.08
100.00%

SHWT Elevation: 18.00 ft. NGVD
Average Site Grade: 19.50 ft. NGVD
Antecedent Moisture Cond: Type II

Determine soil storage for the developed site

a. Avg. Depth to Water Table = Avg. Proposed Grade - SHWT

Avg. Grade: SHWT: D=(ft.):
19.50 18.00 1.50

b. Soil Storage (S) = Available Soil Storage x Pervious Area/Total Area
          (See Fig. E-1, SFWMD ERP Information Manual, Vol IV (2007))

   Compacted Soil Storage: 1.17 in. Interpolated for D=1.5 ft.

Av. Soil St. Pervious: Total (Ac.): S = (in.):
1.17 5.08 5.08 1.17

Composite Curve Number: 69.00

Time of Concentration (Tc):

Overland Flow:

Length of Flow Segment (Lo) = 50 ft.
n value = 0.10

Slope (So) = 0.02000 ft./ft.
To = ((0.67(n)(Lo)/(So^0.5))^0.467 = 4.38 min. Kerby/Hathaway Eq.

Channelized Flow:

Length of Reach (L) = 1250 ft.
Slope (Sch) = 0.00500 ft./ft.

Tch (min) = .0078(L^0.77)(S^-0.385) = 14.54 min. Kirpich Eq.

Tc = To + Tch = 18.93 min.

STAGE ELEVATIONS



MODEL BASIN 3

COVER DESCRIPTION % OF BASIN SCS
FROM TO CN

Structures 0.000 Ac. 0.0% 0.00 up 98
Pavement 0.120 Ac. 34.4% 22.50 23.00 98
Dry Det Area 0.000 Ac. 0.0% 0.00 0.00 69
Dry Det Bank 0.000 Ac. 0.0% 0.00 0.00 69
Dry Det Sump 0.000 Ac. 0.0% 0.00 0.00 69
Grass 0.000 Ac. 0.0% 0.00 0.00 69
Grass Vert 0.230 Ac. 65.6% 23.00 up 69
TOTAL AREA: 0.350 Ac. 100.0%

Total Impervious: 0.12
34.39%

Total Pervious: 0.23
65.61%

SHWT Elevation: 18.00 ft. NGVD
Average Site Grade: 23.00 ft. NGVD
Antecedent Moisture Cond: Type II

Determine soil storage for the developed site

a. Avg. Depth to Water Table = Avg. Proposed Grade - SHWT

Avg. Grade: SHWT: D=(ft.):
23.00 18.00 5.00

b. Soil Storage (S) = Available Soil Storage x Pervious Area/Total Area
          (See Fig. E-1, SFWMD ERP Information Manual, Vol IV (2007))

   Compacted Soil Storage: 8.18 in. Max. for D= 4 ft.

Av. Soil St. Pervious: Total (Ac.): S = (in.):
8.18 0.23 0.35 5.37

Composite Curve Number: 78.97

Time of Concentration (Tc):

Overland Flow:

Length of Flow Segment (Lo) = 95 ft.
n value = 0.10

Slope (So) = 0.02000 ft./ft.
To = ((0.67(n)(Lo)/(So^0.5))^0.467 = 5.92 min. Kerby/Hathaway Eq.

Channelized Flow:

Length of Reach (L) = 110 ft.
Slope (Sch) = 0.00500 ft./ft.

Tch (min) = .0078(L^0.77)(S^-0.385) = 2.24 min. Kirpich Eq.

Tc = To + Tch = 8.15 min. use 10 min

STAGE ELEVATIONS



MODEL BASIN 4

COVER DESCRIPTION % OF BASIN SCS
FROM TO CN

Structures 0.697 Ac. 100.0% 24.00 up 98
Pavement 0.000 Ac. 0.0% 0.00 0.00 98
Dry Det Area 0.000 Ac. 0.0% 0.00 0.00 69
Dry Det Bank 0.000 Ac. 0.0% 0.00 0.00 69
Dry Det Sump 0.000 Ac. 0.0% 0.00 0.00 69
Grass 0.000 Ac. 0.0% 0.00 0.00 69
Grass Vert 0.000 Ac. 0.0% 0.00 up 69
TOTAL AREA: 0.697 Ac. 100.0%

Total Impervious: 0.70
100.00%

Total Pervious: 0.00
0.00%

SHWT Elevation: 18.00 ft. NGVD
Average Site Grade: 24.00 ft. NGVD
Antecedent Moisture Cond: Type II

Determine soil storage for the developed site

a. Avg. Depth to Water Table = Avg. Proposed Grade - SHWT

Avg. Grade: SHWT: D=(ft.):
24.00 18.00 6.00

b. Soil Storage (S) = Available Soil Storage x Pervious Area/Total Area
          (See Fig. E-1, SFWMD ERP Information Manual, Vol IV (2007))

   Compacted Soil Storage: 8.18 in. Max. for D= 4 ft.

Av. Soil St. Pervious: Total (Ac.): S = (in.):
8.18 0.00 0.70 0.00

Composite Curve Number: 98.00

Time of Concentration (Tc):

Overland Flow:

Length of Flow Segment (Lo) = 76 ft.
n value = 0.10

Slope (So) = 0.16666 ft./ft.
To = ((0.67(n)(Lo)/(So^0.5))^0.467 = 3.25 min. Kerby/Hathaway Eq.

Channelized Flow:

Length of Reach (L) = 400 ft.
Slope (Sch) = 0.00500 ft./ft.

Tch (min) = .0078(L^0.77)(S^-0.385) = 6.05 min. Kirpich Eq.

Tc = To + Tch = 9.30 min. use 10 min

STAGE ELEVATIONS



MODEL BASIN 5

COVER DESCRIPTION % OF BASIN SCS
FROM TO CN

Structures 0.143 Ac. 2.8% 24.00 up 98
Pavement 4.100 Ac. 79.3% 22.90 24.00 98
Dry Det Area 0.000 Ac. 0.0% 0.00 0.00 69
Dry Det Bank 0.000 Ac. 0.0% 0.00 0.00 69
Dry Det Sump 0.000 Ac. 0.0% 0.00 0.00 69
Grass 0.000 Ac. 0.0% 0.00 0.00 69
Grass Vert 0.925 Ac. 17.9% 23.00 up 69
TOTAL AREA: 5.168 Ac. 100.0%

Total Impervious: 4.24
82.11%

Total Pervious: 0.92
17.89%

SHWT Elevation: 18.00 ft. NGVD
Average Site Grade: 23.00 ft. NGVD
Antecedent Moisture Cond: Type II

Determine soil storage for the developed site

a. Avg. Depth to Water Table = Avg. Proposed Grade - SHWT

Avg. Grade: SHWT: D=(ft.):
23.00 18.00 5.00

b. Soil Storage (S) = Available Soil Storage x Pervious Area/Total Area
          (See Fig. E-1, SFWMD ERP Information Manual, Vol IV (2007))

   Compacted Soil Storage: 8.18 in. Max. for D= 4 ft.

Av. Soil St. Pervious: Total (Ac.): S = (in.):
8.18 0.92 5.17 1.46

Composite Curve Number: 92.81

Time of Concentration (Tc):

Overland Flow:

Length of Flow Segment (Lo) = 12 ft.
n value = 0.10

Slope (So) = 0.02000 ft./ft.
To = ((0.67(n)(Lo)/(So^0.5))^0.467 = 2.25 min. Kerby/Hathaway Eq.

Channelized Flow:

Length of Reach (L) = 600 ft.
Slope (Sch) = 0.00500 ft./ft.

Tch (min) = .0078(L^0.77)(S^-0.385) = 8.26 min. Kirpich Eq.

Tc = To + Tch = 10.52 min.

STAGE ELEVATIONS



MODEL BASIN 6

COVER DESCRIPTION % OF BASIN SCS
FROM TO CN

Structures 0.000 Ac. 0.0% 0.00 up 98
Pavement 0.505 Ac. 38.3% 22.50 30.00 98
Dry Det Area 0.000 Ac. 0.0% 0.00 0.00 69
Dry Det Bank 0.000 Ac. 0.0% 0.00 0.00 69
Dry Det Sump 0.000 Ac. 0.0% 0.00 0.00 69
Grass 0.130 Ac. 9.9% 24.00 29.00 69
Grass Vert 0.682 Ac. 51.8% 24.00 up 69
TOTAL AREA: 1.318 Ac. 100.0%

Total Impervious: 0.51
38.34%

Total Pervious: 0.81
61.66%

SHWT Elevation: 18.00 ft. NGVD
Average Site Grade: 26.50 ft. NGVD
Antecedent Moisture Cond: Type II

Determine soil storage for the developed site

a. Avg. Depth to Water Table = Avg. Proposed Grade - SHWT

Avg. Grade: SHWT: D=(ft.):
26.50 18.00 8.50

b. Soil Storage (S) = Available Soil Storage x Pervious Area/Total Area
          (See Fig. E-1, SFWMD ERP Information Manual, Vol IV (2007))

   Compacted Soil Storage: 8.18 in. Max. for D= 4 ft.

Av. Soil St. Pervious: Total (Ac.): S = (in.):
8.18 0.81 1.32 5.04

Composite Curve Number: 80.12

Time of Concentration (Tc):

Overland Flow:

Length of Flow Segment (Lo) = 24 ft.
n value = 0.10

Slope (So) = 0.02000 ft./ft.
To = ((0.67(n)(Lo)/(So^0.5))^0.467 = 3.11 min. Kerby/Hathaway Eq.

Channelized Flow:

Length of Reach (L) = 300 ft.
Slope (Sch) = 0.00500 ft./ft.

Tch (min) = .0078(L^0.77)(S^-0.385) = 4.85 min. Kirpich Eq.

Tc = To + Tch = 7.96 min. use 10 min

STAGE ELEVATIONS



MODEL BASIN 7

COVER DESCRIPTION % OF BASIN SCS
FROM TO CN

Structures 0.270 Ac. 8.5% 24.00 up 98
Pavement 0.733 Ac. 23.1% 23.00 24.00 98
Dry Det Area 0.000 Ac. 0.0% 0.00 0.00 69
Dry Det Bank 0.000 Ac. 0.0% 0.00 0.00 69
Dry Det Sump 0.000 Ac. 0.0% 0.00 0.00 69
Grass 0.258 Ac. 8.1% 20.00 23.00 69
Grass Vert 1.917 Ac. 60.3% 20.00 up 69
TOTAL AREA: 3.177 Ac. 100.0%

Total Impervious: 1.00
31.56%

Total Pervious: 2.17
68.44%

SHWT Elevation: 18.00 ft. NGVD
Average Site Grade: 22.50 ft. NGVD
Antecedent Moisture Cond: Type II

Determine soil storage for the developed site

a. Avg. Depth to Water Table = Avg. Proposed Grade - SHWT

Avg. Grade: SHWT: D=(ft.):
22.50 18.00 4.50

b. Soil Storage (S) = Available Soil Storage x Pervious Area/Total Area
          (See Fig. E-1, SFWMD ERP Information Manual, Vol IV (2007))

   Compacted Soil Storage: 8.18 in. Max for D= 4 ft.

Av. Soil St. Pervious: Total (Ac.): S = (in.):
8.18 2.17 3.18 5.60

Composite Curve Number: 78.15

Time of Concentration (Tc):

Overland Flow:

Length of Flow Segment (Lo) = 24 ft.
n value = 0.10

Slope (So) = 0.02000 ft./ft.
To = ((0.67(n)(Lo)/(So^0.5))^0.467 = 3.11 min. Kerby/Hathaway Eq.

Channelized Flow:

Length of Reach (L) = 500 ft.
Slope (Sch) = 0.00500 ft./ft.

Tch (min) = .0078(L^0.77)(S^-0.385) = 7.18 min. Kirpich Eq.

Tc = To + Tch = 10.29 min. use 10 min

STAGE ELEVATIONS



MODEL BASIN 8

COVER DESCRIPTION % OF BASIN SCS
FROM TO CN

Structures 0.000 Ac. 0.0% 24.00 up 98
Pavement 0.003 Ac. 0.5% 23.00 23.50 98
Dry Det Area 0.000 Ac. 0.0% 0.00 0.00 69
Dry Det Bank 0.000 Ac. 0.0% 0.00 0.00 69
Dry Det Sump 0.000 Ac. 0.0% 0.00 0.00 69
Grass 0.000 Ac. 0.0% 0.00 0.00 69
Grass Vert 0.580 Ac. 99.5% 23.00 up 69
TOTAL AREA: 0.583 Ac. 100.0%

Total Impervious: 0.00
0.46%

Total Pervious: 0.58
99.54%

SHWT Elevation: 18.00 ft. NGVD
Average Site Grade: 23.50 ft. NGVD
Antecedent Moisture Cond: Type II

Determine soil storage for the developed site

a. Avg. Depth to Water Table = Avg. Proposed Grade - SHWT

Avg. Grade: SHWT: D=(ft.):
23.50 18.00 5.50

b. Soil Storage (S) = Available Soil Storage x Pervious Area/Total Area
          (See Fig. E-1, SFWMD ERP Information Manual, Vol IV (2007))

   Compacted Soil Storage: 8.18 in. Max. for D= 4 ft.

Av. Soil St. Pervious: Total (Ac.): S = (in.):
8.18 0.58 0.58 8.14

Composite Curve Number: 69.13

Time of Concentration (Tc):

Overland Flow:

Length of Flow Segment (Lo) = 12 ft.
n value = 0.10

Slope (So) = 0.02000 ft./ft.
To = ((0.67(n)(Lo)/(So^0.5))^0.467 = 2.25 min. Kerby/Hathaway Eq.

Channelized Flow:

Length of Reach (L) = 300 ft.
Slope (Sch) = 0.00500 ft./ft.

Tch (min) = .0078(L^0.77)(S^-0.385) = 4.85 min. Kirpich Eq.

Tc = To + Tch = 7.10 min. use 10 min

STAGE ELEVATIONS



MODEL BASIN 9

COVER DESCRIPTION % OF BASIN SCS
FROM TO CN

Structures 1.033 Ac. 100.0% 24.00 up 98
Pavement 0.000 Ac. 0.0% 0.00 0.00 98
Dry Det Area 0.000 Ac. 0.0% 0.00 0.00 69
Dry Det Bank 0.000 Ac. 0.0% 0.00 0.00 69
Dry Det Sump 0.000 Ac. 0.0% 0.00 0.00 69
Grass 0.000 Ac. 0.0% 0.00 0.00 69
Grass Vert 0.000 Ac. 0.0% 0.00 up 69
TOTAL AREA: 1.033 Ac. 100.0%

Total Impervious: 1.03
100.00%

Total Pervious: 0.00
0.00%

SHWT Elevation: 18.00 ft. NGVD
Average Site Grade: 24.00 ft. NGVD
Antecedent Moisture Cond: Type II

Determine soil storage for the developed site

a. Avg. Depth to Water Table = Avg. Proposed Grade - SHWT

Avg. Grade: SHWT: D=(ft.):
24.00 18.00 6.00

b. Soil Storage (S) = Available Soil Storage x Pervious Area/Total Area
          (See Fig. E-1, SFWMD ERP Information Manual, Vol IV (2007))

   Compacted Soil Storage: 8.18 in. Max. for D= 4 ft.

Av. Soil St. Pervious: Total (Ac.): S = (in.):
8.18 0.00 1.03 0.00

Composite Curve Number: 98.00

Time of Concentration (Tc):

Overland Flow:

Length of Flow Segment (Lo) = 150 ft.
n value = 0.10

Slope (So) = 0.16666 ft./ft.
To = ((0.67(n)(Lo)/(So^0.5))^0.467 = 4.46 min. Kerby/Hathaway Eq.

Channelized Flow:

Length of Reach (L) = 241 ft.
Slope (Sch) = 0.00500 ft./ft.

Tch (min) = .0078(L^0.77)(S^-0.385) = 4.09 min. Kirpich Eq.

Tc = To + Tch = 8.56 min. use 10 min

STAGE ELEVATIONS



MODEL BASIN 10

COVER DESCRIPTION % OF BASIN SCS
FROM TO CN

Structures 0.247 Ac. 8.8% 24.00 up 98
Pavement 1.365 Ac. 48.5% 22.50 23.50 98
Dry Det Area 0.103 Ac. 3.7% 20.00 23.00 69
Dry Det Bank 0.100 Ac. 3.6% 20.00 22.50 69
Dry Det Sump 0.000 Ac. 0.0% 0.00 0.00 69
Grass 0.000 Ac. 0.0% 0.00 0.00 69
Grass Vert 0.997 Ac. 35.5% 22.00 up 69
TOTAL AREA: 2.812 Ac. 100.0%

Total Impervious: 1.61
57.32%

Total Pervious: 1.20
42.68%

SHWT Elevation: 18.00 ft. NGVD
Average Site Grade: 22.50 ft. NGVD
Antecedent Moisture Cond: Type II

Determine soil storage for the developed site

a. Avg. Depth to Water Table = Avg. Proposed Grade - SHWT

Avg. Grade: SHWT: D=(ft.):
22.50 18.00 4.50

b. Soil Storage (S) = Available Soil Storage x Pervious Area/Total Area
          (See Fig. E-1, SFWMD ERP Information Manual, Vol IV (2007))

   Compacted Soil Storage: 8.18 in. Interpolated for D=4 ft.

Av. Soil St. Pervious: Total (Ac.): S = (in.):
8.18 1.20 2.81 3.49

Composite Curve Number: 85.62

Time of Concentration (Tc):

Overland Flow:

Length of Flow Segment (Lo) = 24 ft.
n value = 0.10

Slope (So) = 0.02000 ft./ft.
To = ((0.67(n)(Lo)/(So^0.5))^0.467 = 3.11 min. Kerby/Hathaway Eq.

Channelized Flow:

Length of Reach (L) = 375 ft.
Slope (Sch) = 0.01000 ft./ft.

Tch (min) = .0078(L^0.77)(S^-0.385) = 4.41 min. Kirpich Eq.

Tc = To + Tch = 7.52 min. use 10 min

STAGE ELEVATIONS



MODEL BASIN 11

COVER DESCRIPTION % OF BASIN SCS
FROM TO CN

Structures 4.653 Ac. 100.0% 24.00 up 98
Pavement 0.000 Ac. 0.0% 0.00 0.00 98
Dry Det Area 0.000 Ac. 0.0% 0.00 0.00 69
Dry Det Bank 0.000 Ac. 0.0% 0.00 0.00 69
Dry Det Sump 0.000 Ac. 0.0% 0.00 0.00 69
Grass 0.000 Ac. 0.0% 0.00 0.00 69
Grass Vert 0.000 Ac. 0.0% 0.00 up 69
TOTAL AREA: 4.653 Ac. 100.0%

Total Impervious: 4.65
100.00%

Total Pervious: 0.00
0.00%

SHWT Elevation: 18.00 ft. NGVD
Average Site Grade: 24.00 ft. NGVD
Antecedent Moisture Cond: Type II

Determine soil storage for the developed site

a. Avg. Depth to Water Table = Avg. Proposed Grade - SHWT

Avg. Grade: SHWT: D=(ft.):
24.00 18.00 6.00

b. Soil Storage (S) = Available Soil Storage x Pervious Area/Total Area
          (See Fig. E-1, SFWMD ERP Information Manual, Vol IV (2007))

   Compacted Soil Storage: 8.18 in. Max for D= 4 ft.

Av. Soil St. Pervious: Total (Ac.): S = (in.):
8.18 0.00 4.65 0.00

Composite Curve Number: 98.00

Time of Concentration (Tc):

Overland Flow:

Length of Flow Segment (Lo) = 350 ft.
n value = 0.10

Slope (So) = 0.16666 ft./ft.
To = ((0.67(n)(Lo)/(So^0.5))^0.467 = 6.63 min. Kerby/Hathaway Eq.

Channelized Flow:

Length of Reach (L) = 350 ft.
Slope (Sch) = 0.02000 ft./ft.

Tch (min) = .0078(L^0.77)(S^-0.385) = 3.20 min. Kirpich Eq.

Tc = To + Tch = 9.83 min. use 10 min

STAGE ELEVATIONS



MODEL BASIN 12

COVER DESCRIPTION % OF BASIN SCS
FROM TO CN

Structures 0.000 Ac. 0.0% 0.00 up 98
Pavement 0.661 Ac. 36.9% 27.00 37.00 98
Dry Det Area 0.000 Ac. 0.0% 0.00 0.00 69
Dry Det Bank 0.000 Ac. 0.0% 0.00 0.00 69
Dry Det Sump 0.000 Ac. 0.0% 0.00 0.00 69
Grass 0.551 Ac. 30.7% 31.00 37.00 69
Grass Vert 0.582 Ac. 32.4% 35.00 up 69
TOTAL AREA: 1.794 Ac. 100.0%

Total Impervious: 0.66
36.86%

Total Pervious: 1.13
63.14%

SHWT Elevation: 18.00 ft. NGVD
Average Site Grade: 33.00 ft. NGVD
Antecedent Moisture Cond: Type II

Determine soil storage for the developed site

a. Avg. Depth to Water Table = Avg. Proposed Grade - SHWT

Avg. Grade: SHWT: D=(ft.):
33.00 18.00 15.00

b. Soil Storage (S) = Available Soil Storage x Pervious Area/Total Area
          (See Fig. E-1, SFWMD ERP Information Manual, Vol IV (2007))

   Compacted Soil Storage: 8.18 in. Max for D= 4 ft.

Av. Soil St. Pervious: Total (Ac.): S = (in.):
8.18 1.13 1.79 5.16

Composite Curve Number: 79.69

Time of Concentration (Tc):

Overland Flow:

Length of Flow Segment (Lo) = 24 ft.
n value = 0.10

Slope (So) = 0.02000 ft./ft.
To = ((0.67(n)(Lo)/(So^0.5))^0.467 = 3.11 min. Kerby/Hathaway Eq.

Channelized Flow:

Length of Reach (L) = 675 ft.
Slope (Sch) = 0.00300 ft./ft.

Tch (min) = .0078(L^0.77)(S^-0.385) = 11.01 min. Kirpich Eq.

Tc = To + Tch = 14.13 min.

STAGE ELEVATIONS



MODEL BASIN 13

COVER DESCRIPTION % OF BASIN SCS
FROM TO CN

Structures 2.141 Ac. 100.0% 24.00 up 98
Pavement 0.000 Ac. 0.0% 0.00 0.00 98
Dry Det Area 0.000 Ac. 0.0% 0.00 0.00 69
Dry Det Bank 0.000 Ac. 0.0% 0.00 0.00 69
Dry Det Sump 0.000 Ac. 0.0% 0.00 0.00 69
Grass 0.000 Ac. 0.0% 0.00 0.00 69
Grass Vert 0.000 Ac. 0.0% 0.00 up 69
TOTAL AREA: 2.141 Ac. 100.0%

Total Impervious: 2.14
100.00%

Total Pervious: 0.00
0.00%

SHWT Elevation: 18.00 ft. NGVD
Average Site Grade: 24.00 ft. NGVD
Antecedent Moisture Cond: Type II

Determine soil storage for the developed site

a. Avg. Depth to Water Table = Avg. Proposed Grade - SHWT

Avg. Grade: SHWT: D=(ft.):
24.00 18.00 6.00

b. Soil Storage (S) = Available Soil Storage x Pervious Area/Total Area
          (See Fig. E-1, SFWMD ERP Information Manual, Vol IV (2007))

   Compacted Soil Storage: 8.18 in. Max for D= 4 ft.

Av. Soil St. Pervious: Total (Ac.): S = (in.):
8.18 0.00 2.14 0.00

Composite Curve Number: 98.00

Time of Concentration (Tc):

Overland Flow:

Length of Flow Segment (Lo) = 200 ft.
n value = 0.10

Slope (So) = 0.16666 ft./ft.
To = ((0.67(n)(Lo)/(So^0.5))^0.467 = 5.11 min. Kerby/Hathaway Eq.

Channelized Flow:

Length of Reach (L) = 450 ft.
Slope (Sch) = 0.01000 ft./ft.

Tch (min) = .0078(L^0.77)(S^-0.385) = 5.07 min. Kirpich Eq.

Tc = To + Tch = 10.18 min.

STAGE ELEVATIONS



MODEL BASIN 14

COVER DESCRIPTION % OF BASIN SCS
FROM TO CN

Structures 0.246 Ac. 4.4% 24.00 up 98
Pavement 2.861 Ac. 51.0% 21.50 23.00 98
Dry Det Area 0.000 Ac. 0.0% 0.00 0.00 69
Dry Det Bank 0.000 Ac. 0.0% 0.00 0.00 69
Dry Det Sump 0.000 Ac. 0.0% 0.00 0.00 69
Grass 0.195 Ac. 3.5% 22.00 30.00 69
Grass Vert 2.313 Ac. 41.2% 19.00 up 69
TOTAL AREA: 5.615 Ac. 100.0%

Total Impervious: 3.11
55.33%

Total Pervious: 2.51
44.67%

SHWT Elevation: 18.00 ft. NGVD
Average Site Grade: 22.50 ft. NGVD
Antecedent Moisture Cond: Type II

Determine soil storage for the developed site

a. Avg. Depth to Water Table = Avg. Proposed Grade - SHWT

Avg. Grade: SHWT: D=(ft.):
22.50 18.00 4.50

b. Soil Storage (S) = Available Soil Storage x Pervious Area/Total Area
          (See Fig. E-1, SFWMD ERP Information Manual, Vol IV (2007))

   Compacted Soil Storage: 8.18 in. Max for D= 4 ft.

Av. Soil St. Pervious: Total (Ac.): S = (in.):
8.18 2.51 5.62 3.65

Composite Curve Number: 85.05

Time of Concentration (Tc):

Overland Flow:

Length of Flow Segment (Lo) = 24 ft.
n value = 0.10

Slope (So) = 0.02000 ft./ft.
To = ((0.67(n)(Lo)/(So^0.5))^0.467 = 3.11 min. Kerby/Hathaway Eq.

Channelized Flow:

Length of Reach (L) = 500 ft.
Slope (Sch) = 0.01000 ft./ft.

Tch (min) = .0078(L^0.77)(S^-0.385) = 5.50 min. Kirpich Eq.

Tc = To + Tch = 8.61 min. use 10 min

STAGE ELEVATIONS



MODEL BASIN 15

COVER DESCRIPTION % OF BASIN SCS
FROM TO CN

Structures 0.000 Ac. 0.0% 0.00 up 98
Pavement 0.923 Ac. 81.7% 22.50 23.50 98
Dry Det Area 0.000 Ac. 0.0% 0.00 0.00 69
Dry Det Bank 0.000 Ac. 0.0% 0.00 0.00 69
Dry Det Sump 0.000 Ac. 0.0% 0.00 0.00 69
Grass 0.000 Ac. 0.0% 0.00 0.00 69
Grass Vert 0.207 Ac. 18.3% 22.00 up 69
TOTAL AREA: 1.130 Ac. 100.0%

Total Impervious: 0.92
81.67%

Total Pervious: 0.21
18.33%

SHWT Elevation: 18.00 ft. NGVD
Average Site Grade: 22.75 ft. NGVD
Antecedent Moisture Cond: Type II

Determine soil storage for the developed site

a. Avg. Depth to Water Table = Avg. Proposed Grade - SHWT

Avg. Grade: SHWT: D=(ft.):
22.75 18.00 4.75

b. Soil Storage (S) = Available Soil Storage x Pervious Area/Total Area
          (See Fig. E-1, SFWMD ERP Information Manual, Vol IV (2007))

   Compacted Soil Storage: 8.18 in. Max for D= 4 ft.

Av. Soil St. Pervious: Total (Ac.): S = (in.):
8.18 0.21 1.13 1.50

Composite Curve Number: 92.68

Time of Concentration (Tc):

Overland Flow:

Length of Flow Segment (Lo) = 48 ft.
n value = 0.10

Slope (So) = 0.02000 ft./ft.
To = ((0.67(n)(Lo)/(So^0.5))^0.467 = 4.30 min. Kerby/Hathaway Eq.

Channelized Flow:

Length of Reach (L) = 190 ft.
Slope (Sch) = 0.01000 ft./ft.

Tch (min) = .0078(L^0.77)(S^-0.385) = 2.61 min. Kirpich Eq.

Tc = To + Tch = 6.91 min. use 10 min

STAGE ELEVATIONS



MODEL BASIN 16

COVER DESCRIPTION % OF BASIN SCS
FROM TO CN

Structures 0.000 Ac. 0.0% 0.00 up 98
Pavement 0.639 Ac. 3.1% 22.50 23.00 98
Dry Det Area 1.131 Ac. 5.5% 19.00 22.50 69
Dry Det Bank 0.938 Ac. 4.5% 19.00 22.50 69
Dry Det Sump 0.000 Ac. 0.0% 0.00 0.00 69
Grass 4.291 Ac. 20.7% 19.00 22.00 69
Grass Vert 13.705 Ac. 66.2% 19.00 up 69
TOTAL AREA: 20.703 Ac. 100.0%

Total Impervious: 0.64
3.09%

Total Pervious: 20.06
96.91%

SHWT Elevation: 18.00 ft. NGVD
Average Site Grade: 20.50 ft. NGVD
Antecedent Moisture Cond: Type II

Determine soil storage for the developed site

a. Avg. Depth to Water Table = Avg. Proposed Grade - SHWT

Avg. Grade: SHWT: D=(ft.):
20.50 18.00 2.50

b. Soil Storage (S) = Available Soil Storage x Pervious Area/Total Area
          (See Fig. E-1, SFWMD ERP Information Manual, Vol IV (2007))

   Compacted Soil Storage: 3.42 in. Interpolated for D= 4 ft.

Av. Soil St. Pervious: Total (Ac.): S = (in.):
3.42 20.06 20.70 3.31

Composite Curve Number: 69.89

Time of Concentration (Tc):

Overland Flow:

Length of Flow Segment (Lo) = 24 ft.
n value = 0.10

Slope (So) = 0.02000 ft./ft.
To = ((0.67(n)(Lo)/(So^0.5))^0.467 = 3.11 min. Kerby/Hathaway Eq.

Channelized Flow:

Length of Reach (L) = 850 ft.
Slope (Sch) = 0.00500 ft./ft.

Tch (min) = .0078(L^0.77)(S^-0.385) = 10.81 min. Kirpich Eq.

Tc = To + Tch = 13.92 min.

STAGE ELEVATIONS
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SHWT Elevation = 18.00 ft. NGVD
Hydraulic Conductivity (K) = 0.000286 cfs/ft2
Avg. Depth of Sand Layer (L) = 50.00 feet

Retention Area Elevation Surface Area Head Hydraulic Discharge
Basin 2 (ft, NGVD) (Ac) (ft) Gradient (i) Q (cfs)

18.05 2.02 0.05 0.00 0.03
19.00 3.04 1.00 0.02 0.76
21.00 5.07 3.00 0.06 3.79

Retention Area Elevation Surface Area Head Hydraulic Discharge

Dry Ret Swale (ft, NGVD) (Ac) (ft) Gradient (i) Q (cfs)

19.00 1.13 1.00 0.02 0.28

21.00 1.66 3.00 0.06 1.24

22.50 2.07 4.50 0.09 2.32

Retention Area Elevation Surface Area Head Hydraulic Discharge
Cons Area (ft, NGVD) (Ac) (ft) Gradient (i) Q (cfs)

18.40 1.56 0.40 0.01 0.16
19.75 1.88 1.75 0.04 0.82
22.50 2.51 4.50 0.09 2.81

Retention Area Elevation Surface Area Head Hydraulic Discharge
E-8 (ft, NGVD) (Ac) (ft) Gradient (i) Q (cfs)

20.00 0.10 2.00 0.04 0.05
21.00 0.13 3.00 0.06 0.10
22.00 0.17 4.00 0.08 0.17
22.50 0.18 4.50 0.09 0.21

Retention Area Elevation Surface Area Head Hydraulic Discharge
N-1/B-13 (ft, NGVD) (Ac) (ft) Gradient (i) Q (cfs)

21.00 0.26 3.00 0.06 0.19
22.00 0.32 4.00 0.08 0.32
23.00 0.39 5.00 0.10 0.48
24.00 0.45 6.00 0.12 0.68

Retention Area Elevation Surface Area Head Hydraulic Discharge
M-1/J-14 (ft, NGVD) (Ac) (ft) Gradient (i) Q (cfs)

22.00 0.09 4.00 0.08 0.09
23.00 0.14 5.00 0.10 0.17
24.00 0.19 6.00 0.12 0.28

Retention Area Elevation Surface Area Head Hydraulic Discharge
G-2 Swale (ft, NGVD) (Ac) (ft) Gradient (i) Q (cfs)

35.00 0.11 17.00 0.34 0.47
36.00 0.23 18.00 0.36 1.05
37.00 0.37 19.00 0.38 1.74

Palm Beach Renewable Energy Facility No. 2
Palm Beach County, Florida

INFILTRATION RATING CURVE CALCULATIONS
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1.0  DESIGN DESCRIPTION

Palm Beach Co. SWA New Renewable Energy Facility
Total project acreage = 60.63 ac.

2.0  DESIGN STORM RAINFALL AMOUNTS

Storm Frequency 24-hr rainfall (P24) 72-hr rainfall (P72)
     10 Year 7.50 in. 10.20 in.
     25 Year 10.10 in. 13.20 in.
    100 Year 14.10 in. 15.80 in.

     Notes:  Rainfall values taken from Figs C-4 to C-9 of SFWMD ERP Information Manual, Vol IV (2007).

3.0  PRE-DEVELOPMENT SITE CONDITIONS

3.1. LAND COVERAGE TABLE

COVER DESCRIPTION % OF SITE RATIONAL
FROM TO C

Structures 2.781 Ac. 4.6% 24.00 up 0.95
Pavement 8.360 Ac. 13.8% 22.00 22.50 0.95
Lake 0.000 Ac. 0.0% 18.00 22.00
Det Bank (L) 0.000 Ac. 0.0% 18.00 22.00
Retention 1.440 Ac. 2.4% 18.00 22.00 0.30
RESERVED(L) 0.000 Ac. 0.0% 0.30
Filled Lake (V) 20.355 Ac. 33.6% 19.00 22.00 0.30
Grass (L) 22.694 Ac. 37.4% 18.00 22.00 0.30
Grass (V) 5.000 Ac. 8.2% 20.00 up 0.30
TOTAL AREA: 60.630 Ac. 100.0%

Total Impervious: 11.14 ac.
18.38%

Total Lake: 0.00 ac.

Total Pervious: 49.49 ac.
81.62%

SHWT Elevation: 18.00 ft. NGVD
Average Site Grade: 19.00 ft. NGVD
Antecedent Moisture Cond: Type II

Determine soil storage for the developed site

a. Impervious area for soil storage = Impervious + Lake 11.14 ac.

b. Pervious for soil storage = Total - Impervious for soil storage = 49.49 ac.

c. Avg. Depth to Water Table = Avg. Proposed Grade - Water Level

Avg. Grade: Water Level: D=(ft.):
19.00 18.00 1.00

d. Soil Storage (S) = Available Soil Storage x Pervious Area/Total Area
          (See Fig. E-1, SFWMD ERP Information Manual, Vol IV (2007))

    Available Soil Storage = 0.6 in. Compacted fill

Av. Soil St. Pervious (ac.) Total (ac.) S = (in.):
0.60 49.49 60.63 0.49

Time of Concentration (Tc):

Overland Flow:

Length of Flow Segment (Lo) = 100 ft.
n value = 0.15 Asphalt/roof

Slope (So) = 0.02000 ft./ft.
To = ((0.67(n)(Lo)/(So^0.5))^0.467 = 7.32 min. Kerby/Hathaway Eq.

Shallow Concentrated Flow:

Length of Flow Segment (Lo) = 400 ft.
Slope = 0.00200 ft./ft.

V = 16.1345(S)^0.5 = 0.72 ft./sec SCS TR-55
Tsc = (Lsc /(3600*V)) = 9.24 min.

Channelized Flow:

Length of Reach (L) = 1700 ft.
Slope (Sch) = 0.00024 ft./ft.

Tch (min) = .0078(L^0.77)(S^-0.385) = 59.80 min. Kirpich Eq.

Tc = To + Tch = 76.36 min.

Palm Beach Renewable Energy Facility No. 2
Palm Beach County, Florida

STORMWATER CALCULATIONS

STAGE ELEVATIONS
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Palm Beach Renewable Energy Facility No. 2
Palm Beach County, Florida

STORMWATER CALCULATIONS

3.2  PRE-DEVELOPMENT SURFACE STORAGE

          1. Assumptions:

18.00 ft. NGVD

         2. Develop pre-development stage-storage curve

Stage: Pavement Lake Det Bank (L) Retention RESERVED(L)Filled Lake (V) Grass (L) Grass (V) Total

18.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
18.50 0.00 0.00 0.00 0.05 0.00 0.00 0.71 0.00 0.75
19.00 0.00 0.00 0.00 0.18 0.00 0.00 2.84 0.00 3.02
19.50 0.00 0.00 0.00 0.41 0.00 10.18 6.38 0.00 16.97
20.00 0.00 0.00 0.00 0.72 0.00 20.36 11.35 0.00 32.42
20.50 0.00 0.00 0.00 1.13 0.00 30.53 17.73 2.50 51.89
21.00 0.00 0.00 0.00 1.62 0.00 40.71 25.53 5.00 72.86
21.50 0.00 0.00 0.00 2.21 0.00 50.89 34.75 7.50 95.34
22.00 0.00 0.00 0.00 2.88 0.00 61.07 45.39 10.00 119.33
22.50 2.09 0.00 0.00 3.60 0.00 71.24 56.74 12.50 146.17
23.00 6.27 0.00 0.00 4.32 0.00 81.42 68.08 15.00 175.09
23.50 10.45 0.00 0.00 5.04 0.00 91.60 79.43 17.50 204.02
24.00 14.63 0.00 0.00 5.76 0.00 101.78 90.78 20.00 232.94
24.50 18.81 0.00 0.00 6.48 0.00 111.95 102.12 22.50 261.87
25.00 22.99 0.00 0.00 7.20 0.00 122.13 113.47 25.00 290.79

3.3   CALCULATE THE 100-YEAR, 72-HOUR RUNOFF VOLUME AND ZERO DISCHARGE STAGE

a. Rainfall - 100 year, 72-hour (P72):
P72 = 15.80 in.

b. Runoff, Q (in.)
             Q = {(P - 0.2 x S)^2}/(P + 0.8 x S)

P72 (in.): S = (in.): Q (in.):
15.80 0.49 15.23

c. Total Runoff Volume, V (ac-ft.)
             V = Q x Total Area

Q (in.): Total (Ac.): V=(ac-ft):
15.23 60.63 76.94

d. From the Stage - Storage Curve, the zero discharge elevation is:

             Interpolate Stage between... 21.00 21.50
             Interpolate Storage between... 72.86 95.34

        Zero Discharge Stage 21.09 ft. NGVD Set as preliminary finished floor elevation

          1. Compute 100-year, 72-hour zero discharge runoff volume

                     a.The site storage starts at elevation 
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Palm Beach Renewable Energy Facility No. 2
Palm Beach County, Florida

STORMWATER CALCULATIONS

3.4  CALCULATE THE 25-YEAR, 72-HOUR RUNOFF VOLUME, PEAK FLOW AND ZERO DISCHARGE STAGE

          1. Compute 25-year, 72-hour zero discharge runoff volume

a. Rainfall - 25-year, 72-hour (P72):
P72 = 13.20 in.

b. Runoff, Q (in.)
             Q = {(P - 0.2 x S)^2}/(P + 0.8 x S)

P72 (in.): S = (in.): Q (in.):
13.20 0.49 12.63

c. Total Runoff Volume, V (ac-ft.)
             V = Q x Total Area x  1 ft. /12 in.

Q (in.): Total (Ac.): V = (ac-ft):
12.63 60.63 63.81

d. Calculate Peak 25-year, 72-hour Flow (Qp):

Composite C = 0.42
25-yr Correction Factor = 1.10
Corrected Composite C = 0.46

Tc= 76.36 min
Intensity (i)= 3.50 in/hour (from FDOT Zone 10 25-yr IDF curves)

Area (A)= 60.63 ac.

Qp = 97.91 cfs

e. From the Stage - Storage Curve, the zero discharge elevation is:

             Interpolate Stage between... 20.50 21.00
             Interpolate Storage between... 51.89 72.86

        Zero Discharge Stage 20.78 ft. NGVD

3.5  CALCULATE THE 10-YEAR, 24-HOUR RUNOFF VOLUME AND ZERO DISCHARGE STAGE

          2. Compute 10-year, 24-hour zero discharge runoff volume

a. Rainfall - 10-year, 24-hour (P24):
P24 = 7.50 in.

b. Runoff, Q (in.)
             Q = {(P - 0.2 x S)^2}/(P + 0.8 x S)

P72 (in.): S = (in.): Q (in.):
7.50 0.49 6.94

c. Total Runoff Volume, V (ac-ft.)
             V = Q x Total Area x  1 ft. /12 in.

Q (in.): Total (Ac.): V = (ac-ft):
6.94 60.63 35.08

d. From the Stage - Storage Curve, the zero discharge elevation is:

             Interpolate Stage between... 20.00 20.50
             Interpolate Storage between... 32.42 51.89

        Zero Discharge Stage 20.07 ft. NGVD Set as preliminary road crown elevation
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Palm Beach Renewable Energy Facility No. 2
Palm Beach County, Florida

STORMWATER CALCULATIONS

4.0 PROPOSED POST-DEVELOPMENT SITE CONDITIONS

4.1. LAND COVERAGE TABLE

COVER DESCRIPTION % OF SITE RATIONAL
FROM TO C

Structures 9.430 Ac. 15.6% 24.00 up 0.95
Pavement 14.960 Ac. 24.7% 22.00 24.00 0.95
Dry Ret Area 1.234 Ac. 2.0% 19.00 22.00 0.30
Dry Ret Bank 1.038 Ac. 1.7% 19.00 22.00 0.30
RESERVED 0.000 Ac. 0.0% 22.00 22.00 0.30
Conserv (L) 1.270 Ac. 2.1% 18.00 22.00 0.30
Conserv (V) 1.240 Ac. 2.0% 18.00 22.00 0.30
Grass (L) 6.237 Ac. 10.3% 22.00 22.00 0.30
Grass (V) 25.223 Ac. 41.6% 22.50 24.00 0.30
TOTAL AREA: 60.630 Ac. 100.0%

Total Impervious: 24.39 ac.
40.23%

Total Pervious: 36.24 ac.
59.77%

SHWT Elevation: 18.00 ft. NGVD
Average Site Grade: 22.59 ft. NGVD
Antecedent Moisture Cond: Type II

Determine soil storage for the developed site

a. Impervious area for soil storage = Impervious + Lake 24.39 ac.

b. Pervious for soil storage = Total - Impervious for soil storage = 36.24 ac.

c. Avg. Depth to Water Table = Avg. Proposed Grade - SHWT

Avg. Grade: SHWT: D=(ft.):
22.59 18.00 4.59

d. Soil Storage (S) = Available Soil Storage x Pervious Area/Total Area
          (See Fig. E-1, SFWMD ERP Information Manual, Vol IV (2007))

   Compacted Soil Storage: 8.18 in. Max D= 4 ft

Av. Soil St. Pervious Ac.: Total Ac.: S = (in.):
8.18 36.24 60.63 4.89

Time of Concentration (Tc):

Overland Flow:

Length of Flow Segment (Lo) = 300 ft.
n value = 0.20

Slope (So) = 0.00050 ft./ft.
To = ((0.67(n)(Lo)/(So^0.5))^0.467 = 33.11 min. Kerby/Hathaway Eq.

Shallow Concentrated Flow:

Length of Flow Segment (Lsc) = 400 ft.
Slope = 0.00050 ft./ft.

V = 16.1345(S)^0.5 = 0.36 ft./sec SCS TR-55
Tsc = (Lsc /(3600*V)) = 18.48 min.

Channelized Flow:

Length of Reach (L) = 350 ft.
Slope (Sch) = 0.00050 ft./ft.

Tch (min) = .0078(L^0.77)(S^-0.385) = 13.24 min. Kirpich Eq.

Tc = To + Tsc + Tch = 64.83 min.

STAGE ELEVATIONS
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Palm Beach Renewable Energy Facility No. 2
Palm Beach County, Florida

STORMWATER CALCULATIONS

5.0  DESIGN CRITERIA

5.1  SFWMD QUALITY STANDARDS

     IF A WET DETENTION SYSTEM, then the greater of:
     a) the first inch of runoff from the entire site
     b) the amount of 2.5 times the percentage of imperviousness

     IF A DRY DETENTION SYSTEM, then 75% of the wet detention volume.

     IF A RETENTION SYSTEM, then 50% of the wet detention volume.

    IF INDUSTRIAL ZONING, then minimum 0.5 inch of dry detention or retention volume is required.

    Any detention system shall be designed to discharge no more than 0.5 inch of the detained volume per day.

5.2  DESIGN INFORMATION

     Preliminary design elevations:

     Building finished floor: 21.09 ft. NGVD

     Roads
     Centerline no lower tha  20.07 ft. NGVD
     Roads shall be at least 2.00 ft. above the control elevation

     Control elevation 18.07 ft. NGVD

     Receiving Water Elevation: 16.90 ft. NGVD

6.0   COMPUTATIONS

6.1. QUALITY

          1. Compute the first inch of runoff from the developed project

              V = 1 in. x Total Area x (1/12)

Total Area (Ac) V (ac-in) V (ac-ft)
60.63 60.63 5.05

          2. Compute 2.5 inches times the percentage of imperviousness

              a. Site Area = Total Area - (Lake Area + Bldg. Area)

Total (Ac.): Lake: Bldg.: Site (Ac.):
60.63 0.00 9.43 51.20

              b. Impervious Area = Site Area - Pervious Area

Site (Ac.): Pervious: Imperv.:
51.20 36.24 14.96

              c. % Impervious for water quality = Imperv. /Site Area x 100% = 29.22 %

              d. 2.5 in. x % Imperv. = 0.73 in.

              e. Compute volume required for quality detention

V= inches to be treated x (total site - lake  3.69 ac-ft

          3. Required wet detention volume 5.05 ac-ft
              Volume reduction factor for retention system: 0.50

          4. Compute 0.5 inch of pretreatment

Vp = 0.5 in. x (total site - lake) x (1/12) = 2.53 ac-ft Minimum volume for dry retention area
Retention provides pretreatment volume YES

          5. Compute required retention volume

Vr = Total required retention volume = 2.53 ac-ft

6.2  PROJECT SURFACE STORAGE

          1. Assumptions:

19.00 ft. NGVD

18.00 ft. NGVD
                     d. Fringe preserve area bank storage is linear starting at el. 18.0 ft. NGVD and vertical starting at el. 22.0 ft. NGVD
                     c. Fringe preserve area storage is vertical starting at elevati  

                     a. Retention pond storage is vertical starting at elevation 
                     b. Retention bank storage is linear starting at el. 19.0 ft. NGVD and vertical starting at el. 22.0 ft. NGVD
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Palm Beach Renewable Energy Facility No. 2
Palm Beach County, Florida

STORMWATER CALCULATIONS

         2. Develop project stage-storage curve

Stage: Pavement Dry Ret AreaDry Ret Bank RESERVED Conserv (L) Conserv (V) Grass (L) Grass (V) Total

18.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
18.50 0.00 0.00 0.00 0.00 0.04 0.62 0.00 0.00 0.66
19.00 0.00 0.00 0.00 0.00 0.16 1.24 0.00 0.00 1.40
19.50 0.00 0.62 0.04 0.00 0.36 1.86 0.00 0.00 2.88
20.00 0.00 1.23 0.17 0.00 0.64 2.48 0.00 0.00 4.52
20.50 0.00 1.85 0.39 0.00 0.99 3.10 0.00 0.00 6.33
21.00 0.00 2.47 0.69 0.00 1.43 3.72 0.00 0.00 8.31
21.50 0.00 3.08 1.08 0.00 1.94 4.34 0.00 0.00 10.45
22.00 0.00 3.70 1.56 0.00 2.54 4.96 0.00 0.00 12.76
22.50 0.93 4.32 2.08 0.00 3.18 5.58 3.12 0.00 19.20
23.00 3.74 4.94 2.59 0.00 3.81 6.20 6.24 12.61 40.13
23.50 8.41 5.55 3.11 0.00 4.45 6.82 9.35 25.22 62.92
24.00 14.96 6.17 3.63 0.00 5.08 7.44 12.47 37.83 87.59
24.50 22.44 6.79 4.15 0.00 5.72 8.06 15.59 50.45 113.19
25.00 29.92 7.40 4.67 0.00 6.35 8.68 18.71 63.06 138.79

6.3   CHECK THE MINIMUM BUILDING FLOOR ELEVATION

          1. Preliminary Finished Floor Elevation: 21.09 ft. NGVD

a. Rainfall - 100 year, 72-hour (P72):
P72 = 15.80 in.

b. Runoff, Q (in.)
             Q = {(P - 0.2 x S)^2}/(P + 0.8 x S)

P72 (in.): S = (in.): Q (in.):
15.80 4.89 11.15

c. Total Runoff Volume, V (ac-ft.)
             V = Q x Total Area

Q (in.): Total (Ac.): V=(ac-ft):
11.15 60.63 56.31

d. From the Stage - Storage Curve, the zero discharge elevation is:

             Interpolate Stage between... 23.00 23.50
             Interpolate Storage between... 40.13 62.92

        Zero Discharge Stage 23.36 ft. NGVD Revise Proposed FFE

          3. Proposed Finished Floor Elevation: 24.00 ft. NGVD OK

          2. Compute 100-year, 72-hour zero discharge runoff volume
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6.4  CHECK THE 25-YEAR, 72-HOUR PEAK FLOW AND ZERO DISCHARGE STAGE

          1. Pre-development 25-year, 72-hour zero discharge stage: 20.78 ft. NGVD

a. Rainfall - 25-year, 72-hour (P72):
P72 = 13.20 in.

b. Runoff, Q (in.)
             Q = {(P - 0.2 x S)^2}/(P + 0.8 x S)

P72 (in.): S = (in.): Q (in.):
13.20 4.89 8.73

c. Total Runoff Volume, V (ac-ft.)
             V = Q x Total Area x  1 ft. /12 in.

Q (in.): Total (Ac.): V = (ac-ft):
8.73 60.63 44.11

d. Calculate 25-year, 24-hour Peak Flow (Qp):

Composite C = 0.56
25-yr Correction Factor = 1.10
Corrected Composite C = 0.62

Tc= 64.83 min
Intensity (i)= 3.90 in/hour (from FDOT Zone 10 25-yr IDF curves)

Area (A)= 60.63 ac.

Qp = 146.04 cfs

e. From the Stage - Storage Curve, the zero discharge elevation is:

             Interpolate Stage between... 23.00 23.50
             Interpolate Storage between... 40.13 62.92

        Zero Discharge Stage 23.09 ft. NGVD CHECK OK

6.5  CHECK THE MINIMUM ROAD CENTERLINE ELEVATION

          1. Preliminary road crown elevation: 20.07 ft. NGVD

a. Rainfall - 10 year, 24-hour (P24):
P24 = 7.50 in.

b. Runoff, Q (in.)
             Q = {(P - 0.2 x S)^2}/(P + 0.8 x S)

P72 (in.): S = (in.): Q (in.):
7.50 4.89 3.73

c. Total Runoff Volume, V (ac-ft.)
             V = Q x Total Area x  1 ft. /12 in.

Q (in.): Total (Ac.): V = (ac-ft):
3.73 60.63 18.83

d. From the Stage - Storage Curve, the zero discharge elevation is:

             Interpolate Stage between... 22.00 22.50
             Interpolate Storage between... 12.76 19.20

        Zero Discharge Stage 22.47 ft. NGVD Revise Road Crown Elevation

          4. Proposed Minimum Road Centerline Elevation: 22.50 ft. NGVD OK

6.6   CHECK CONTROL STRUCTURE DESIGN

          1.  Total required quality detention volume = 2.53 ac-ft

         3. Determine primary and secondary weir crest elevations

              a. Calculate minimum weir crest elevation required for quality retention volume from the Stage-Storage curve

              Interpolate Stage between... 20.50 21.00
              Interpolate Storage between... 2.24 3.16

              Minimum weir crest elevation required for quality retention = 20.66 ft. NGVD
              Proposed primary weir control elevation = 20.80 ft. NGVD OK

         2.  Initial Control structure Design: 

          2. Compute 25-year, 72-hour zero discharge runoff volume

          2. Compute 10-year, 24-hour zero discharge runoff volume

              Primary control will be dry retention area spillway invert to on-site fringe preservation area. Secondary (overflow) control will be 
              concrete weir structure to main outfall.  Aluminum baffle around overflow weir and top of structure.  
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              b. Set secondary (overflow) weir elevation

              Weir crest elevation for zero discharge during design storm 23.09 ft. NGVD
              Proposed secondary weir control elevation = 20.80 ft. NGVD OK

         4.  Size the primary and peak discharge (overflow) weir 

                 a.  Size primary weir
Allowable (pre-dev) peak discharge (Q) = 97.91 cfs
25-year, 72-hour zero discharge stage = 23.09 ft. NGVD
Weir crest elevation = 20.80 ft. NGVD
Maximum design head (H) = 0.90 ft. Design max WSE 0.5 ft below typical EOP of 22.2 NGVD
Calc. weir length L = Q/(3.13 x (H)^1.5) = 36.64 ft. Use 24 foot weir length
Proposed weir length = 24.00 ft.
Max weir discharge = 64.14 cfs OK

                 b.  Size secondary (peak discharge) weir
Allowable (pre-dev) peak discharge (Q) = 97.91 cfs
25-year, 72-hour zero discharge stage = 23.09 ft. NGVD
Weir crest elevation = 20.80 ft. NGVD
Maximum design head (H) = 0.90 ft. Design max WSE 0.5 ft below typical EOP of 22.2 NGVD
Calc. weir length L = Q/(3.13 x (H)^1.5) = 36.64 ft. Use 31 foot weir length
Proposed weir length = 31.00 ft.
Max weir discharge = 82.85 cfs OK

         5.  Size the baffle area around the primary discharge weir

H = (Q^2)/(2g)(CA)^2 C= 0.60
Q= 64.14
g= 32.20
H= 0.10

Min. Baffle Area (A) = 42.12 sq. ft.

         6.  Size the baffle area around the secondary discharge weir

H = (Q^2)/(2g)(CA)^2 C= 0.60
Q= 82.85
g= 32.20
H= 0.10

Min. Baffle Area (A) = 54.41 sq. ft.

         7.  Size the secondary (overflow) control structure outfall pipe

Outfall Pipe Type = Class III ERCP
Maximum discharge Q = 82.85 cfs
Target Outfall Velocity = 2.50 ft/s
Total Minimum Flow Area = 33.14 sq. ft.
Number of Pipes = 3.00
Minimum Pipe Flow Area = 11.05 sq. ft.
Test pipe size 38 x 60 ERCP = 48.00 inch circular Af = 12.9 ft2
Flow split Q per pipe = 27.62 cfs
Manning's n-value = 0.013
Hydraulic Radius  = 0.25D = 1.00 ft
Upstream pipe invert elevation = 17.35 ft. NGVD
Downstream pipe invert elevation = 17.30 ft. NGVD
Outfall pipe length = 54.00 ft. 
Outfall Slope = 0.0009 ft/ft
Flow velocity = 3.4783 ft/s CHECK
Minimum Outfall Pipe Diameter = 3.37 ft.
Proposed Outfall Pipe Diameter  = 48.00 inches OK

         8.  Control Structure Summary

Top of structure elevation = 21.30 ft. NGVD
Overflow weir crest elev. = 20.80 ft. NGVD
Overflow weir length = 31.00 ft.
Min. Baffle Area = 42.12 sq. ft.

6.7   CHECK RETENTION BASIN RECOVERY TIME

          The system must recover 50% of the required retention volume within 24 hours after the design (25-yr, 72-hr) storm event
          per SFWMD design criteria and the entire retention volume within 72 hours after the design storm event per Chapter 62-25.025(4), FAC.

           1. Dry retention volume @ elevation 20.72 NGVD = 2.53 ac-ft
          2. Primary and secondary control weir elevation = 20.80 ft. NGVD
          2. Retention basin bottom elevation: 19.00 ft. NGVD
          3. SHWT elevation: 18.00 ft. NGVD
          4. 50% of retention volume above elevation: 20.00 ft. NGVD Isosceles Trapezoid calc.
          5. Minimum infiltration head (h) for first 50% of retention volume: 2.00 feet

          6. Calculate average soil infiltration rate (Q) and 50% recovery time:

Hydraulic Conductivity (k) = 0.000286 cfs/ft2 Avg Tierra perc tests
Avg. Depth of Sand Layer (L) = 50.00 feet BPF geo report

Surface Area (A) at elevation 20.00 ft. NGVD = 1.3958 ac. CAD measurement
Hydraulic gradient (i) = h/L = 0.040

Minimum infiltration rate (Q) = kiA = 0.70 cfs
50% of 25-year, 72-hour storm runoff volume = 55,021.82 cubic feet

50% recovery time based on minimum infiltration rate = 21.97 hours OK - Check w/ADICPR



 3582056-603 Page 9

Palm Beach Renewable Energy Facility No. 2
Palm Beach County, Florida

STORMWATER CALCULATIONS

          7. Check routed 100% recovery time with ADICPR. 72 hours - OK

7.0  FINAL DESIGN SUMMARY

     The system is designed as a dry retention system that will provide quality treatment for the 25-year, 72-hour storm.  
     On-site fringe preservation area provides additional wet retention up to elevation 20.8, then flow outfalls via the concrete overflow weir.
     SHWT Elevation = 18.00 ft. NGVD
     Dry Retention Basin bottom elevation = 19.00 ft. NGVD
     Required Dry Retention Volume  = 2.53 ac-ft
     Dry retention volume @ elevation 20.66 NGVD = 2.53 ac-ft
     Primary control weir elevation = 20.80 ft. NGVD
     Primary control weir length = 24.00 ft. 
     100-Year, 72-Hour Storm Zero Discharge Stage = 23.36 ft. NGVD
     100-Year, 72-Hour Total Runoff Volume = 56.31 ac-ft
     25-Year, 72-Hour Zero Discharge Stage = 23.09 ft. NGVD
     25-Year, 72-Hour Total Runoff Volume = 44.11 ac-ft

     Final design elevations:

     Proposed Building finished floor elevation = 24.00 ft. NGVD OK
     Proposed Perimeter berm top elevation = 22.00 ft. NGVD Check ICPR results for peak routed stage
     Roads
     Min EOP 2.00 ft. above control elevation 22.80 ft. NGVD
     Proposed Minimum EOP elevation = 22.00 ft. NGVD OK

     Final Proposed Control Structure Details

Top of structure elevation = 21.30 ft. NGVD
Overflow weir crest elev. = 20.80 ft. NGVD
Overflow weir length = 31.00 ft.
Min. Baffle Area = 42.12 sq. ft.
Outfall Pipe Type = Class III RCP
Number of Outfall Pipes = 3.00
Maximum discharge Q = 82.85 cfs
Upstream outfall invert elevation = 17.35 ft. NGVD
Downstream outfall invert elevation = 17.30 ft. NGVD
Length of Outfall Pipe = 54.00 ft. 
Outfall Slope = 0.0009 ft/ft
Proposed Outfall Pipe Diameter  = 48.00 inches 38"x60" ERCP

     Drawings
See Attachment C for ERP drawings

PRINTED: PREPARED BY: REVISED BY: DATE:

7/9/2010 CCT CCT 5/18/2010



 

 

Solid Waste Authority of Palm Beach County 
Palm Beach Renewable Energy Facility No. 2 
Environmental Resource Permit 

  
 
 
 

 
 
 

Attachment G 
 
Legal Description 

 

 

  

   

3582056  /  FTL 

  
 
 



















 

Solid Waste Authority of Palm Beach County 
Palm Beach Renewable Energy Facility No. 2 
Environmental Resource Permit 

  
 
 
 

 
 
 

Attachment H 
 
Geotechnical Reports and ICPR 
Report (CD-ROM) 

 

 

  

   

3582056  /  FTL 

  
 
 



















































































 
 

 
 
 
 
 

PALM BEACH RENEWABLE ENERGY FACILITY No. 2 
PALM BEACH COUNTY, FL 

GEOTECHNICAL ENGINEERING REPORT 
MAY 2010 

 

 
 

Prepared for: 
 

Malcolm Pirnie, Inc. 
8201 Peters Road, Suite 3400  

Plantation, Florida 33324 
 

Prepared by: 

 
 

 

SOLID WASTE AUTHORITY OF  
PALM BEACH COUNTY, FLORIDA 



 

 

 
 
 
Malcolm Pirnie, Inc. May 14, 2010 
8201 Peters Road Project No. WPB-09-7594 
Suite 3400  
Plantation, Florida 33324  
  
Attention: Ms. Leah Richter, P.E. 
  
Subject: Geotechnical Engineering Report 
 Palm Beach Renewable Energy Facility No. 2 
 Palm Beach County, Florida 
  
Dear Ms. Richter: 
 
Dunkelberger Engineering & Testing, Inc. (Dunkelberger) has completed a geotechnical 
engineering study for the proposed Renewable Energy Facility No. 2 in Palm Beach County, 
Florida.  The following report presents factual data obtained from field explorations and 
laboratory testing, describes the methods of study, a summary of the assumptions and 
methodology utilized for the analysis, and provides design criteria for the geotechnical 
engineering aspects of the project.  These design criteria are presented with the assumption that 
earthwork mass grading of the site, inclusive of reclamation of portions of the existing lake, has 
been accomplished by the Solid Waste Authority prior to the design-build-operate contractor’s 
mobilization to the site. 
 
We appreciate the opportunity to provide geotechnical engineering services for this very 
challenging project.  Should you have any questions regarding the contents of this report, please 
call. 
 
Very truly yours, 
 
DUNKELBERGER ENGINEERING & TESTING, INC. 
 
 
 
 
Jaime Velez, P.E. Kevin E. Aubry, P.E. 
Project Engineer Geotechnical Services Manager 
FL Registration No. 66416 FL Registration No. 38175 
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INTRODUCTION 
 
Pursuant to your written authorization (Task Order No. 2, dated March 5, 2010), Dunkelberger 
Engineering & Testing, Inc. (Dunkelberger) has completed a geotechnical engineering study in 
connection with the proposed Palm Beach Renewable Energy Facility No. 2 that is to be 
constructed at the North County Resource Recovery Facility in Palm Beach County, Florida.  
This report includes the methods of study, key findings from the work and includes design 
criteria for foundations and related maters in connection with the construction of the proposed 
facility.  Design criteria provided herein are based upon subsurface exploration completed as part 
of this assignment.  The subsurface exploration plan described herein has been presented to and 
approved by the vendors who are bidding this project as a design-build-operate contract. 
 

PROJECT CONSIDERATIONS 
 
The project is to include the design, construction and operation of a new renewable energy 
facility, located immediately north of the existing waste-to-energy facility and west of Jog Road.  
The project setting is provided on Sheet 1.  Structural loading information has not been made 
available to us at the time of this writing.  We have assumed that structure loadings will be 
relatively heavy, at least for most of the structures associated with this project.  Access 
roadways, truck ramps and other paved areas will be provided for vehicular traffic control.  
Retaining walls will be used to provide grade separation between various structures and truck 
ramps. 
 
The existing landform will be raised several feet above its present condition in order to reach 
proposed subgrade levels for the construction.  The site currently slopes down from south to 
north, with elevations ranging from approximately +40 feet with respect to the National Geodetic 
Vertical Datum of 1929 (NGVD) adjacent to the existing facility to approximately +18 feet 
NGVD in some of the low areas of the site.  Finished floor elevations are to range between +19 
and +54 feet NGVD.  Some of the building areas overlie an existing lake that will be reclaimed 
by filling.  The project site will be filled to subgrade levels (including lake backfilling) by Palm 
Beach County Solid Waste Authority (Authority) forces under separate contract.  Subsurface 
conditions within the areas of the proposed facilities that fall within the footprint of the existing 
lake will be explored subsequent to lake backfilling. 
 
The table on the following page provides a brief description of the major project structures that 
are planned. 
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Structure Name Plan Dimensions 
(feet) 

Finished Floor 
Elevation 

(feet – NGVD) 

Roof Elevation 
(feet – NGVD) 

Stack 30 x 40 Assumed 24 Flue 334 
APC Building – FFH 

Area 
240 x 130 24 100 

APC Building – SDA 
Area 

280 x 50 24 146 

Turbine Generator 140 x 60 24 93 
Boiler Building 350 x 120 24 178 

Refuse Storage Pit 
and Building 

420 x 125 19 132 

Tipping Floor and 
Building 

420 x 150 54 105 

Air Cooled Condenser 400 x 90 Assumed 24 84 
Ash Management 

Building 
300 x 150 24 76 

Water Treatment 
Building with Storage 

Tanks 

110 x 80 
Tank Diameters = 10 

to 20 
Assumed 24 -- 

Dirty Wastewater 
Tank 

Diameter = 50 ft Assumed 24 -- 

Switch Gear Room 140 x 30 Assumed 24 -- 
Warehouse 

Storage/Facility 
Maintenance Offices* 

380 x 80 24 46 

0.5 MG Fire Water 
Storage Tank* 

Diameter = 50 ft Assumed 24 -- 

* Structures that will be located within the area of the existing lake.  These structures will be constructed subsequent 
to lake backfilling. 
 
Of the structures planned, the southernmost will be the Tipping Floor and Building which will 
also have the highest finished floor elevation of the planned structures (i.e. +54 ft NGVD).  
Between about 24 and 32 feet of fill will be required to bring the Tipping Floor area to the floor 
slab bearing level.  This structure will be located about 70 feet north of the existing Waste to 
Energy Structure.  New truck ramps will be constructed to provide access to the southeast and 
southwest corners of the Tipping Floor and Building.  Retaining walls will be constructed to 
provide grade separation along the truck ramps and around the perimeter of the Tipping Floor 
and Building.  Sloped embankments are also planned along the southern side of the proposed 
truck ramps. 
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SITE CONDITIONS 

 
The site of the proposed construction is currently vacant, with the exception of an existing 
asphalt paved driveway that allows truck traffic to enter the existing facility to the south and to 
circulate through the site.  The existing ground surface slopes down and away from the existing 
building in a somewhat terraced manner to a gravel covered roadway currently used for trailer 
storage.  North of the storage area is an approximately 600 foot long by 100 foot wide 
stormwater retention basin.  This area is open but was wet at the time of the field explorations for 
this project.  An east-west trending berm separates the stormwater retention basin from an 
approximately 5 acre wooded area occupying the north-central portion of the site.  This wooded 
area was also wet at the time of our field study and appears to be utilized for stormwater 
retention.  Roadway areas are built up approximately 4 to 5 feet above the stormwater retention 
areas.  A relatively large lake encroaches on the northern limits of the project site. 
 
Photographs of the Palm Beach Renewable Energy Facility follow.  Additional photographs of 
the site are provided in Appendix A. 
 

 
Eastern roadway viewing southwest at staked location of Boring TB-24. 
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Northern Roadway, looking west at location of Boring TB-1 

 
PHYSIOGRAPHIC SETTING 

 
Based upon review of the U. S. Geological Survey Delta, FL quadrangle map, dated 1945 and 
photo-revised 1983, the project site is within Section 34, Township 42S, Range 42E.  The map 
indicates the site is located on the eastern fringe of the Loxahatchee Slough, and the natural 
ground surface is approximately +18 feet NGVD. Research of the Soil Survey of Palm Beach 
County Area, FL, published by the U. S. Department of Agriculture, Soil Conservation Service 
(SCS) indicates the site in its natural condition was mantled by several soil associations 
including Riviera sand, Riviera sand-depressional, Pinellas find sand, Oldsmar sand, Anclote 
fine sand and others.  These are described by the SCS as nearly level, poorly drained sands that 
are found in low areas and poorly defined drainage ways.  The Riviera sands have a loamy (i.e. 
clayey) subsoil at relatively shallow depths (within approximately 20 to 40 inches of the natural 
ground surface.  Prior to the implementation of local drainage improvements (i.e. canal 
excavations and/or pumping), the water table ranged between slightly below the natural ground 
surface (dry season) to above it (wet season). 
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According to Dr. H. K. Brooks’s publication “Guide to the Physiographic Divisions of Florida” 
1981, the site lies near the southern limits of the Eastern Flatwoods District (Green Ridge-
Loxahatchee Karst).  The Green Ridge-Loxahatchee Karst is described as poorly drained open 
flatwoods with cypress strands and heads.  In his work entitled “Geologic Map of Florida,” Dr. 
Brooks maps the site within the Caloosahatchee Formation (Qc), which is described as a 
calcareous shelly sand with diverse extinct tropical marine fauna that may contain multiple very 
hard sandy cap rocks. 
 
The U. S. Geological Survey “Altitude of Water Table Aquifer for Palm Beach County, Florida” 
maps (dated 1984) indicate the water table in the vicinity of the Palm Beach Renewable Energy 
Facility No. 2 site to be near +16 feet NGVD.  The groundwater gradient is generally to the east.  
The deep artesian aquifer has a piezometric head that is above that of the water table aquifer, 
resulting in an upward hydraulic gradient between the two aquifers. 
 
The project site is located in northeast Palm Beach County, Florida.  This area is not considered 
to be seismically active.  Therefore, the liquefaction potential of the foundation soils at the 
project site is relatively low.  Further, considering the hydrogeology of the site, there is low 
potential for the development of sinkholes. 
 

SUBSURFACE CONDITIONS 
 
Exploration Methodology 
 
Subsurface conditions were explored using thirty-five (35) Standard Penetration Test (SPT) 
borings, drilled in accordance with ASTM D 1586 protocol.  The SPT borings were 
accomplished utilizing Central Mine Equipment Models 45 and 55 (CME 45 and 55) drilling rigs 
employing mud rotary methodology.  Four borings were drilled to 150 feet deep, twelve to 100 
feet deep, sixteen to 50 feet deep and three to 25 feet deep.  The borings were situated at strategic 
locations based upon the proposed facility.  Since some of the areas were not accessible to 
conventional truck mounted drilling equipment, the Authority provided earth filling (i.e. fill 
pads) in order to improve access.  Photographs of the drilling operations on the fill pads follow. 
 



 
 
 
Palm Beach Renewable Energy Facility No. 2  Page 6 
Project No. WPB-09-7594 
 
 

 

 
 

 
 
Boring locations were staked in the field and horizontal coordinates determined by aid of a hand 
held Magellan Model Explorist 100 GPS unit.  The project surveyor determined the as-drilled 
horizontal and vertical locations of the borings (survey data is provided in Appendix B). 
 
Samples of the subsurface materials were obtained continuously in the upper ten (10) to twenty 
(20) feet of the borings, and at 5-foot vertical centers thereafter.  Groundwater levels were 
recorded for each SPT boring.  The boreholes were sealed with cement-bentonite grout in a 
bottom-to-top manner when complete. 
 
In addition to the drilling of the SPT borings, eleven auger profile borings were advanced to a 
depth of ten (10) feet below the ground surface.  The auger profile borings were accomplished 
using continuous flight augers powered by the drilling rigs.  Upon completion, the auger profile 
borings were backfilled with soil cuttings. 
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Lastly, forty-three soft sediment probes were conducted within the existing wooded and 
stormwater retention areas.  These areas were under about a foot or less of water at the time the 
probes were performed (April 27, 2010).  The probes were accomplished by pushing a hand held 
3/8-inch diameter solid steel rod into the surficial soils (natural ground surface) until firm 
resistance was met.  Locations of the soft sediment probes were recorded using the GPS device. 
 
The locations of the SPT borings and auger profile borings are shown graphically on Sheets 1A 
and 1B.  Sheet 1A presents the boring locations on the project topographic survey, while Sheet 
1B indicates the boring locations with respect to the project building components.  These sheets 
also show the proposed locations of Borings TB-36 through TB-40, which will be drilled at a 
later date once the existing lake has been reclaimed.  The locations and results of the soft 
sediment probes are depicted on Sheet 1C. 
 
Stratigraphy 
 
At seven of the boring locations, a flexible pavement section consisting of asphaltic concrete 
over shell rock base course was present.  The table below shows the boring number and asphalt 
and base course thicknesses measured at each location. 
 

Boring No. Asphaltic Concrete Thickness 
(inches) 

Base Course Thickness 
(inches) 

TB-1 2.8 12 
TB-32 2.8 12 
TB-34 2.8 12 
TB-35 3.5 12 
AB-2 3.6 5.4 
AB-6 3.6 6.6 
AB-7 1.8 4.8 

 
Subsurface conditions disclosed by the borings generally indicate the project site to be mantled 
by a moderate thickness granular fill material over natural soils.  The fill consists of sand with 
trace to some sand-sized shell fragments, gravel and silt and extends to an average depth of 7 feet 
(or elevation +14 feet NGVD) below surface grades at the boring locations.  Underlying the fill 
are naturally occurring clean sands, slightly silty sands, clayey sands and interlayered shelly 
sands with gravel and clean to slightly silty sands that extend to an average depth of roughly 65 
feet (or elevation –45 feet NGVD).  A discontinuous formation of coquina limestone enters the 
subsurface profile at this depth and persists to the maximum depth of exploration at 150 feet 
(elevation –130 feet NGVD).  Slightly silty to silty sands containing varying amounts of sand to 
gravel sized shell and gravel are present where the limestone is discontinuous.  Some of the 
borings also disclosed relatively thin (i.e. 1 to 11 feet thick) layers of silty sands and silt within 
the depth interval of 30 to 75 feet below grade. 
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The following table provides basic subsurface profile components in terms of average elevations, 
material descriptions and average relative density/consistency/hardness. 
 

Stratum 
No. 

Elevation 
Interval 

(feet) 
Material Description Relative Density/ 

Consistency/Hardness 

1 

+21 to +14 

Light brown to brown fine SAND with trace 
to some sand-sized shell fragments and 

gravel, some lenses with silt (SP, SP-SM) 
(FILL) 

Loose to Dense 

2 
+14 to +11 

Brown to light brown fine SAND, some 
lenses with silt (SP, SP-SM) 

Loose to Medium Dense 

3 
+14 to +10 Brown to light brown clayey fine SAND (SC) Loose to Medium Dense 

4 
+10 to 0 

Light gray slightly silty to silty fine SAND 
with some sand to gravel-sized shell 

fragments (SP-SM, SM) 
Loose to Medium Dense 

5 
0 to –16 

Brown to light brown fine SAND, trace to 
some silt  

(SP, SP-SM) 

Very Loose to 
Medium Dense 

6 

-16 to -45 

Gray to light gray slightly silty to silty fine 
SAND with some sand to gravel-sized shell 
fragments and gravel, some cemented sand 

and shell lenses (SP-SM, SM) 

Loose to Medium Dense 

7 -8 to -12,    
-25 to -30, 
-40 to -45 

Brown to greenish-gray silty fine SAND with 
trace sand-sized shell fragments (SM) and 

sandy SILT (ML) 
Very Loose to Loose 

8 
-45 to -130 

Light brown to light gray cemented sand and 
shell, sandy zones (COQUINA 

LIMESTONE) 

Weakly cemented to 
 Well Cemented 

Note: Elevations reflect average subsurface profile conditions.  Variations do exist.  Refer to Sheets 2A through 2L 
for strata boundaries for each boring. 

 
The Standard Penetration Test (SPT) is completed by dropping a 140-pound hammer for a 
vertical distance of 30 inches and summing the number of hammer blows required to drive a 2-
inch diameter split barrel sampler a distance of 12 inches (the SPT after ASTM D 1586).  The 
results of the SPT data were used to estimate the relative density of granular soils and the relative 
hardness of the limestone formation.  The table on the following page provides the range and 
average SPT N-Values for each of the subsurface components that were measured in the upper 
150 feet of the profiles. 
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SPT N-Value (blows per foot) Material Type Stratum No. High Low Average 
FILL 1 54 1 22 
SAND 2 74 4 22 
CLAYEY 
SAND 

3 21 7 12 

SAND/SHELL 4 75 2 11 
SAND 5 20 1 8 
SAND/SHELL 6 49 1 14 
SILTY SAND 7 36 1 7 
LIMESTONE 8 100 4 34 

 
The results of the soft sediment probes indicate that the surficial soils within the stormwater 
retention and wooded areas consist of relatively clean fine sand with trace to some organic 
matter that is very loose in its uppermost 7 to 48 inches (typically 7 to 12 inches).  The height of 
water above grade in these areas ranged from 0 to 16 inches. 
 
Detailed subsurface profiles for each of the borings are provided on Sheets 2A through 2L of this 
report.  In addition, a south to north geologic cross section through borings TB-1, TB-4, TB-9, 
TB-11 and TB-14 is provided on Sheet 3. 
 
Groundwater 
 
Groundwater was measured in the borings at depths that ranged between 1.5 and 13.2 feet below 
surface grades on the dates that the borings were drilled (March 22 through April 21, 2010).  
Based upon ground surface elevation data provided by the project surveyor, these depths 
correspond to elevations ranging from about +16 to +21 feet NGVD.  Some of the values 
recorded are not considered representative of the groundwater level and are attributed to lack of 
hydraulic equilibration within the borehole at the times the readings were recorded.  We estimate 
that the groundwater elevation across the site during the dates the borings were drilled ranged 
from about +17 to +19 feet NGVD.  The higher values exist within the southern portion of the 
site and are attributed to natural groundwater mounding owing to higher grades within this area.  
Also, considering that the site vicinity has experienced more than normal rainfall during March 
and April, we anticipate that the groundwater levels at the time of drilling were near that of the 
average seasonal high water level. 
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LABORATORY TEST RESULTS 
 
Index Properties 
 
Representative samples of the materials recovered from the borings were tested for index 
properties including moisture content (ASTM D 2216) and grain size distribution (ASTM D 
422).  The results of these laboratory tests are presented on Sheets C1 through C23 in Appendix 
C.  Average values of the test results are summarized in the following table. 
 
 

Amount Passing Sieve Size (%) 
Material Type Stratum 

No. 

Moisture 
Content 

(%) ¾” #4 #10 #40 #60 #100 #200 

FILL 1 9.9 100.0 97.1 95.2 83.5 53.7 28.8 6.1 
SAND 2 18.5 100.0 100.0 100.0 94.3 71.3 44.6 5.1 

CLAYEY 
SAND 

3 39.9 100.0 100.0 100.0 94.8 76.2 52.6 14.8 

SAND/SHELL 4 17.8 100.0 86.5 74.7 59.3 42.0 26.9 9.0 
SAND 5 22.2 100.0 100.0 99.9 91.9 69.3 40.6 4.2 

SANDSHELL 6 21.5 100.0 89.8 82.2 75.1 66.0 41.6 7.8 
SILTY 

SAND/SILT 
7 31.5 100.0 100.0 99.9 96.7 82.1 58.4 33.8 

 
 
Limerock Bearing Ratio 
 
Four (4) samples of the surficial fill materials were obtained and subjected to Limerock Bearing 
Ratio (LBR) testing and grain size distribution.  The samples were taken from a depth of 0 to 6 
inches below the existing grades at the locations of Borings TB-2, TB-4, 20 feet south of TB-1 
and 50 feet east of TB-23.  Some of the samples were taken from drill pads that were placed for 
access purposes.  These materials were considered to be representative of those that will be used 
to fill the site to proposed subgrade levels.  The results of the testing are provided on Sheets C24 
through C31 in Appendix C.  A summary of the test results are provided in the table on the 
following page. 
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Sample Description Sample Location 

Optimum 
Moisture 
Content  

(%) 

Dry 
Density 

(pcf) 

Maximum 
LBR Value

Light brown fine to medium SAND 
with some fragmental limestone 

(SP) 
TB-4 11.5 109.9 37 

Light brown fine to medium SAND 
with some fragmental limestone 

(SP) 
20 ft South of TB-1 11.7 108.5 35 

Dark brown fine to medium SAND 
with some fragmental limestone 

(SP) 
TB-2 12.2 109.8 39 

Light brown fine to medium SAND 
with some shell fragments (SP) 

50 ft East of TB-23 14.4 107.1 34 

 
Reference to the test results indicate that the LBR values of the fill materials sampled range from 
about 34 to 39 and their maximum dry densities range from 107 to 110 pounds per cubic foot 
(pcf). 
 

Corrosion Testing 
 
Three (3) soil samples collected from Borings TB-1, TB-18 and TB-23 in the depth interval of 2 
to 6 feet below the ground surface and an additional sample collected from a “fill pad” in the 
depth interval of 0 to 2 feet at the location of Boring TB-4 were tested for the corrosion 
parameters of pH, resistivity, sulfate content and chloride content in order to provide an 
environmental classification of the subsurface materials.  Results of the tests are shown in the 
following table. 
 

Parameter /  
FDOT Classification TB-1 TB-4 TB-18 TB-23 

pH 7.9 7.7 7.7 8.1 
Resistivity (ohm-

centimeter) 
6,000 5,900 5,100 6,900 

Chloride Content (ppm) 57.6 43.2 50.4 50.4 

Sulfate Content (ppm) 14.7 19.8 < 1.6 24.9 

FDOT Classification 
Slightly 

Aggressive
Slightly 

Aggressive
Slightly 

Aggressive
Slightly 

Aggressive 
 
Comparison of the corrosion series test results with criteria established in Section 1.3 
Environmental Classifications of the Florida Department of Transportation (FDOT) Structures 
Design Guidelines indicates that all of the samples tested are classified as slightly aggressive. 
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Moisture and Organic Content Testing 
 
The upper 0 to 36 inches of the surficial sands from the locations of soft sediment probes MP-21, 
MP-26 and MP-37 were sampled and tested for moisture (ASTM D 2216) and organic (ASTM D 
2974) contents.  The test results indicate that the moisture contents for these soils ranged 
between approximately 27 and 85 percent while their organic contents ranged between 1 and 8 
percent.  Complete test results are provided on Sheet C32 of Appendix C. 
 

Consolidation Testing 
 
One dimensional consolidation testing was performed on two undisturbed samples of the silt 
(Stratum 7).  One sample was obtained from Boring TB-22 from a depth of 35 to 36 feet below 
grade.  The second sample was from Boring TB-26 from a depth interval of 32 to 33 feet below 
grade.  A third sample was obtained from Boring TB-26 from the depth interval of 33 to 35 feet 
below grade but was too granular to be tested for consolidation characteristics.  The results of the 
consolidation testing are provided on Sheets C33 and C34 in Appendix C.  Sheet C35 in the 
Appendix shows the results of moisture content, Atterberg limits, fines content and specific 
gravity testing for the deeper Boring TB-26 sample. 
 
The consolidation test results indicate that both silt samples are over-consolidated and have 
experienced a maximum past pressure of about 7 ksf.  The over-consolidation ratio for these silts 
is between about 3.5 and 4 and the compression ratio of the consolidation curve up to the 
maximum past pressure is less than 0.01 (strain basis). 
 

GEOTECHNICAL OVERVIEW 
 
The subsurface conditions at the site are considered suitable for construction from a geotechnical 
perspective.  A variety of foundation options are available for support of the planned structures.  
These include conventional spread footings, high bearing pressure spread footings after treating 
the underlying soils via vibro-replacement and deep foundations including augercast and driven 
piling.  The foundation selection will be largely dependent on the structural loadings (which have 
not been determined at this time) which will impact foundation settlement performance.  Lightly 
loaded columns (of about 200 kip loads or less) can be supported on shallow foundations after 
normal site preparation (i.e. soil compaction using a heavy vibratory roller) while foundation 
areas for heavier column loads will require pre-treatment by vibro-replacement (for columns 
loads of about 200 to 800 kips) or piling (for column loads in excess of about 800 kips).  For 
each of the structures slab-on-grade construction may be employed for the ground level floors.  
Specific foundation design criteria for each of the foundation options are provided in this report. 
 
Retaining walls for the Tipping Floor and Truck Ramps will retain up to 30 feet or more of soil 
and will need to rest on soils that are treated with vibro-replacement in order to limit their 
settlements to tolerable values. 
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Excavations for foundation construction and utility installation that bottom below the ambient 
groundwater level will need to be dewatered for these features to be constructed in the dry.  It 
must be considered that as part of obtaining a dewatering permit with South Florida Water 
Management District that documentation will likely be required that demonstrates that the 
proposed dewatering will not create hydraulic gradients that could increase the potential for 
movement of highly mineralized groundwater from the areas of the landfills. 
 
More detailed recommendations for design and construction of foundations and retaining walls, 
temporary excavations, pavement construction, utility installation and embankment construction 
for the truck ramps are provided hereafter. 
 

EXCAVATIONS 
 
Unbraced Excavations 
 
Excavations needed to reach structure bottom levels will likely be made through existing and/or 
new granular fill, relatively clean sands, clayey sands and sand with shell.  Such excavations may 
be completed using track-mounted hydraulic backhoes.  Excavation sideslopes should be stable 
when cut at an inclination of 2:1 (horizontal: vertical) and when not subjected to seepage forces 
that result from dewatering via open pumping.  However, should the excavation slopes be 
subjected to seepage forces that result from dewatering, we anticipate that the slopes will ravel to 
a more gentle inclination.  The dewatering and excavation will therefore require very careful 
planning and permitting.  If space limitations preclude the use of such open cut excavation 
slopes, then excavation support methods such as sheet piling will be required. 
 
Sheet Piling 
 
Steel sheet piling used to support the excavation sidewalls should be designed using the 
geotechnical parameters shown in the following table.  These parameters were selected based 
upon the subsurface conditions disclosed in the borings and standard correlations available in the 
geotechnical literature. 
 

Unit Weight (pcf) Coefficient of Lateral 
Earth Pressure Material 

Moist Buoyant 

φ 
Degrees 

δ 
Degrees 

C 
(psf) Ka Ko Kp 

Elevation 
(feet-

NGVD) 
Sand Fill, Sand, 

Clayey Sand 
105 48 30 17 0 0.33 0.50 3.00 +30 to +8  

Sand, Sand/Shell 100 43 29 17 0 0.35 0.52 2.88 +8 to -32 

Notes: φ indicates angle of internal friction 
 δ indicates angle of wall friction 
 C indicates cohesion 
 Ka indicates coefficient of active lateral earth pressure 
 Ko indicates coefficient of at-rest lateral earth pressure 
 Kp indicates coefficient of passive lateral earth pressure 
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Dewatering 
 
Should excavations bottom below the groundwater level that exists at the time of construction, 
dewatering may be required to enable the work to be completed in the dry.  Since the project site 
is located very close to the existing Authority landfills, the South Florida Water Management 
District will likely require documentation that demonstrates the proposed dewatering will not 
create hydraulic gradients that could increase the potential for movement of highly mineralized 
groundwater from the areas of the landfills, all as part of a dewatering permit application. 
 

CONVENTIONAL SPREAD FOOTINGS 
 
Foundation Support 
 
Lightly to moderately loaded columns and walls may be safely supported on conventional spread 
footings that are based in the granular engineered fill and/or in the native sands after normal site 
preparation that consists of soil compaction using heavy vibratory rollers.  The footings may be 
designed for a net allowable bearing pressure of 4,000 pounds per square foot (psf).  To provide 
an adequate factor of safety against a bearing capacity failure, the footing dimensions should be 
not less than those shown below.  Please note that a slightly greater embedment depth and 
footing size is required for foundations within the refuse storage pit since they will likely bear 
below the groundwater table. 
 

Finished Floor 
Elevation 

(feet-NGVD) 

Minimum Footing 
Embedment Depth* 

(ft) 
Minimum Footing Width (ft) 

+19 (refuse storage pit) 3.5 3 (isolated footing), 2.5 (continuous footing) 
+24 & +54 2.5 2 (isolated footing), 1.5 (continuous footing) 

*Embedment depth refers to depth of footing bottom with respect to the lowest adjacent grade. 
 
In the event that the footings are located adjacent to sloping ground (i.e. top of bank), the depth 
of embedment should be at least 4 feet below adjacent exterior grades, provided the fill slope is 
not steeper than 3:1 (horizontal:vertical).  A minimum horizontal distance of 10 feet should also 
be maintained between the outside edge of the footing and the slope’s top of bank. 
 
The allowable bearing pressure refers to dead and live loads and reflects a net increase in 
pressure over and above that exerted by the overburden soils.  Consequently, the weight of the 
foundation concrete and soil backfill may be neglected in the sizing computations. 
 
Individual footings should be excavated, formed and cast in the dry.  The excavation bottoms 
should be densified (tamped) with a walk-behind type compactor prior to placement of 
reinforcing steel.  The compactive efforts should achieve a minimum density of 95 percent of the 
ASTM D 1557 maximum dry density to a depth of 24 inches below the bottom of the footing. 
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We anticipate that some foundations within the refuse storage pit and building may bear below 
the groundwater level.  If that is the case, groundwater lowering will be required to allow footing 
construction and compaction of the bearing soils.  The amount of groundwater lowering can be 
minimized by over-excavating the foundation bottoms by 6 inches and replacing the over-
excavated volumes with FDOT No. 57 coarse aggregate (that is completely enveloped within a 
filter fabric) in lieu of subgrade compaction. 
 
Settlement 
 
The settlement of the conventional spread footings that impose a net bearing pressure of 4,000 
psf was estimated using the results of the borings and a method for predicting the elastic 
settlement of granular soils developed by Dr. John Schmmertman.  The method uses the footing 
size and bearing pressure together with an estimate of the soil compressibility to predict the 
settlement of the substructure.  Graphs of estimated settlement versus footing width (square) 
footings were developed for several of the project components using the borings drilled 
specifically for those structures.  The graphs are provided in Appendix D.  The plot of estimated 
settlement versus footing width for the Boiler Building foundations is shown below. 

 
 
As may be expected the settlement increases with increasing footing size. Because of the 
granular nature of the subsoils, the settlements should occur rapidly and be virtually complete by 
the time the loads are fully imposed. 
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The settlement of spread footings is normally limited to 1 inch.  In the case of the Boiler 
Building this occurs at a footing size of 6 feet, which corresponds to a column load of 144 kips.  
The load corresponding to 1 inch of settlement ranges from about 150 to 250 kips for most of the 
proposed structures.  More heavily loaded columns and walls will require that soils beneath the 
spread footings be improved by vibro-replacement or that piles be used for support of the 
columns/walls.  Design criteria for those options are described later in this report. 
 
Lateral and Uplift Resistance 
 
Foundations subject to lateral forces will resist the thrusts by earth pressure acting on the vertical 
faces of the footings located at right angles to the load direction and shearing resistance 
mobilized on the footing bottoms.  Earth pressure resistance available from well-compacted 
moist granular backfill should be determined using an equivalent fluid pressure of 180 pounds 
per square foot per foot depth (psf/ft).  The value for submerged backfill should be 90 psf/ft. 
Shearing resistance at the base of the footings should be calculated using a friction factor of 0.40.  
Use of the above values assumes that the footings can tolerate a horizontal translation on the 
order of three eighths to ½-inch.  Resistance to sliding determined in accordance with the 
foregoing should be considered an ultimate value and factored for safety.  A safety factor of at 
least 1.5 should be used. 
 
Resistance to uplift forces that act on individual footings can be achieved with a combination of 
the dead weight of the foundation concrete and the weight of soil backfill overlying the 
foundations.  We recommend that a moist soil unit weight of 115 pounds per cubic foot be used 
to compute the weight of soil backfill. 
 

HIGH BEARING PRESSURE SPREAD FOOTINGS 
 
Foundation Support 
 
Columns and walls whose loads induce settlements of more than one inch as described in the 
Conventional Spread Footing section of this report will require alternative foundation support to 
limit such settlement.  One foundation alternative is to use high bearing pressure spread footings 
after carrying out a program of ground improvement using vibro-replacement.  Vibro-
replacement consists of inserting a large vibratory probe into the ground to reinforce the soils by 
forming columns of gravel (i.e. stone columns) and to densify the sandy soils between stone 
columns.  The treatment should extend to depths of twice the footing widths for column footings 
and four footing widths for continuous foundations, all measured from the base of the footings.  
Crushed limestone should be employed as add fill in the vibro-replacement points over the 
intervals to be treated.  Foundations resting on vibro-replacement treated profile components 
may be designed for a net allowable bearing pressure of 8,000 pounds per square foot for dead 
plus normal live loads. 
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Vibro-Replacement 
 
The vibro-replacement operations should be accomplished with a 150-horsepower (minimum) 
vibroflot having a centrifugal force of not less than 22 tons.  Treatment of the profile components 
should extend from the footing bottoms to depths of twice the footing widths for column footings 
and four footing widths for continuous foundations.  Add fill used in the compaction points 
should consist of crushed limestone meeting the gradational requirements established for 
Number 57 coarse aggregate within the Florida Department of Transportation Standard 
Specifications for Roadways and Bridges. 
 
Evaluation of the adequacy of the vibro-replacement work should be based on review of vibro-
replacement records that are maintained for each vibro-point.  The records should include such 
information as add fill quantity, vibroflot withdrawal rate and amperage buildup during add fill 
compaction.  In addition, the field quality assurance measures should include post vibro-
replacement testing of the profile components using a static cone penetrometer equipped with a 
friction mantle (ASTM D 3441).  Specifications prepared for the project should require that the 
granular soils over the treated interval afford an average cone penetrometer tip resistance of not 
less than 80 tons per square foot when tested anywhere in the compaction pattern. 
 
Vibro-replacement operations should be performed by an experienced ground-improvement 
contractor using a plan that he prepares.  The plan should utilize center-to-center spacings for the 
vibro-replacement points that are normally used in granular soils to achieve 80 percent relative 
density.  Before adoption, the ground improvement plan should be reviewed by the geotechnical 
engineer and structural engineer for conformance with the intent of the foundation design. 
 
Foundation Design and Settlement 
 
To provide an adequate factor of safety against a bearing capacity failure the dimensions of the 
high bearing pressure footing should be not less than those shown below. 
 

Finished Floor 
Elevation 

(feet-NGVD) 

Minimum Footing 
Embedment Depth* 

(ft) 
Minimum Footing Width (ft) 

+19 (refuse storage pit) 5.0 4 (isolated footing), 3.5 (continuous footing) 
+24 & +54 3.5 3 (isolated footing), 2.5 (continuous footing) 

*Embedment depth refers to depth of footing bottom with respect to the lowest adjacent grade. 
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Settlement calculations for high bearing pressure spread footings followed the methods described 
earlier in this report for conventional spread footings.  The estimated settlement for high bearing 
pressure spread footings proportioned for an allowable bearing pressure of 8 ksf are provided on 
Sheet D11 in Appendix D.  As presented on this sheet, the anticipated settlement for an 800 kip 
column load should be about 1 inch.  Owing to the granular nature of the subsurface materials, 
the settlement should occur coincident with application of load. 
 
Lateral and Uplift Resistance 
 
Resistance to lateral and uplift loads for high bearing pressure spread footings should be 
calculated using the design criteria presented earlier in this report for conventional spread 
footings. 
 

TANK FOUNDATIONS 
 
The Dirty Wastewater Tank, the Chemical Storage Tanks and the Water Treatment Storage 
Tanks may be supported on steel reinforced membrane slabs based in the granular engineered fill 
and/or in the improved native sands.  The soils will first need to be improved either by 
compaction using a heavy vibratory roller (normal ground improvement) or vibro-replacement as 
described earlier.  The improvement method selected should be chosen considering the 
anticipated tank settlements. 
 
Settlement estimates were made for the tanks using the methods described earlier in this report 
for conventional spread footings.  The tank diameters were anticipated to be 50 ft and 20 ft for 
the Dirty Wastewater Tank and the Chemical Storage Tanks, respectively.  The diameters of the 
Water Treatment Storage Tanks were anticipated to range from 10 to 20 ft.  The depth of the 
enclosed fluids were estimated to range up to approximately 30 feet, which is expected to result 
in a maximum bearing pressure of about 2 kips per square foot.  The following table provides a 
summary of the predicted foundation settlements for the tank structures. 
 

ESTIMATED TANK FOUNDATION SETTLEMENT (INCHES) 
Diameter (feet) and Contact Pressure Structure 10 20 50 Subgrade Preparation 

 1 ksf 2 ksf 1 ksf 2 ksf 1 ksf 2 ksf  
Chemical Storage  NA NA 0.7 1.5 NA NA Normal Ground Improvement
Wastewater Tank NA NA NA NA 1.7 3.6 Normal Ground Improvement
Wastewater Tank NA NA NA NA 0.5 1.1 Vibro-Replacement 
Water Treatment 
Building Storage  

0.4 0.8 1.0 2.1 NA NA Normal Ground Improvement

Note:  Normal ground improvement consists of compaction at the tank bearing levels using a heavy vibratory roller. 
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The results of the analyses indicate that the Chemical Storage and Water Treatment Storage 
Tanks should have low risk of more than normal foundation settlement (i.e. about 2 inches or 
less).  Similarly, the 50-foot diameter tank loaded to 1 ksf should also result in foundation 
settlement of less than approximately 2 inches.  However, if the 50-foot diameter tank is loaded 
to about 2 ksf then approximately 3.5 inches of total settlement is anticipated.  This settlement 
magnitude is considered to be excessive.  If the wastewater tank foundation pressure will reach 2 
ksf then it will require ground improvement by preloading the tank footprint or by vibro-
replacement as described earlier in this report (see High Bearing Pressure Spread Footings).  The 
preloading would require placement of fill (with a minimum unit weight of 100 pounds per cubic 
foot) across the tank footprint to a height of not less than 20 feet above the proposed tank bearing 
level.  The depth of vibro-treatment for the 50-foot diameter tank should extend to 50 feet below 
current grade (elevation of about -27 ft NGVD).  The tank may also be supported on deep 
foundations as described later in this report. 
 
The profile components in their existing condition, or after ground improvement, will have 
sufficient strength to safely accept the imposed loading of the tanks.  We expect that the tank 
foundations will have a factor of safety in excess of three with respect to a shearing failure in the 
subsoils (provided their bearing pressures do not exceed 2 ksf), which is satisfactory. 
 
Owing to the granular nature of the profile components, the tank foundation settlements will 
occur rapidly following full imposition of the weight of the fluids enclosed within the tanks.  If 
possible, connections to the tanks should be delayed until the settlement is complete.  The 
duration for hydrostatic or pressure testing of the tank for tightness could be utilized to pre-
compress the subsurface materials, provided the test period is carried out over a several day 
period.  Such pre-compression would likely limit the total settlement of the tanks to about one 
half inch upon reloading. 
 

AUGERCAST PILES 
 
General 
 
The most heavily loaded foundations of the project and those structures that may need substantial 
resistance to overturning (e.g. the smoke stack) may be supported on deep foundations that 
consist of either precast prestressed concrete (PPC) piles or augercast piles (ACP).  Design 
considerations for ACPs are presented hereafter (those for PPC Piles are provided later in the 
report). 
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Axial Capacities 
 
Pressure grouted auger piling (ACPs) will derive their capacities from side shear in the sands and 
limestone formation (Stratum 8) that underlie the site.  Since the top of the Strata 6 and 8 
materials exist at variable elevations across the site, the limestone formation is discontinuous and 
the relative density and/or hardness of the materials also varies, it is clear that pile capacities will 
vary with respect to location.  As a result we estimated the ACP allowable compressive pile 
capacities on a structure by structure basis.  The analysis was performed for the Stack, APC 
Building, the Boiler Building, the Refuse Storage Pit/Building and the Tipping Floor/Building. 
 
For each building, the borings drilled within that building were used to predict the allowable 
compressive capacities of 16, 18 and 24-inch diameter augercast piles of variable lengths.  The 
allowable compressive capacities are presented in the table provided on Sheet E1 in Appendix E.  
Reference to the table shows that 16 inch diameter ACPs penetrating to a tip elevation of about   
-60 ft NGVD will have allowable compressive capacities that range from about 120 to 185 tons 
depending on location.  For the 18 inch and 24 inch diameter ACPs the pile capacity ranges are 
135 to 205 tons and 185 to 280 tons, respectively. 
 
Piles fully reinforced for tension will be capable of safely supporting an uplift load of one half of 
the design vertical compressive capacities shown on Sheet E1. 
 
The settlement of pile supported structures will be dependent on the magnitude of column/wall 
load, and the number, length and diameter of the piles supporting each column/wall.  Provided 
the piling are socketed into the limestone formation, individual column foundation settlements 
are likely to not exceed 1 inch although this is dependent on loading.  The most heavily loaded 
foundation is anticipated to be that of the 50 foot diameter dirty wastewater tank.  If supported on 
piling that penetrates at least 10 feet into the limestone formation and assuming a tank load of 
about 2,000 tons (equivalent to 2 ksf bearing pressure at the tank base), we anticipate that the 
tank will settle about ½ inch when fully loaded. 
 
Owing to the granular nature of the profile components that are to provide support to the pile 
foundations, the settlements should occur virtually as rapidly as the structural loads are applied 
and be nearly complete by full imposition of the dead load. 
 
Lateral Capacities 
 
The piles will resist lateral loads through a combination of pile stiffness (EI) and earth pressure.  
To model the pile-soil-lateral load interaction, we utilized the computer program COM624P 
developed by Shih Tower Wang and Dr. Lymon C. Reese.  Variables in the analysis included 
soil properties (soil unit weight, friction angle and lateral soil modulus), pile parameters (i.e. pile 
length, butt width, elastic modulus and moment of inertia) and the lateral load acting at the pile 
head.  The soil parameters used in the analysis are provided in the table on the following page. 
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Unit Weight (pcf) Elevation 
(feet-NGVD) Moist Buoyant φ Degrees C (psf) K (pci) 

+16 to +8  105 48 30 0 27 

+8 to -32 100 43 29 0 14 

-20 to -32 -- 43 29 0 20 

-32 to -48 -- 48 36 0 36 

-48 to -60 -- 48 38 0 50 

Notes: φ indicates angle of internal friction 
 C indicates cohesion 
 K indicates lateral soil modulus 

 
 
In our analysis the pile heads were taken to be fixed within rigid pile caps (i.e. pile heads are able 
to translate but not rotate).  We assumed the pile heads will be located at an elevation of +16 feet 
NGVD and will be completely supported laterally by soil.  The estimated pile lateral load 
capacities and maximum moments are presented in the following table. 
 
 

Pile Diameter 
Lateral Load 

Capacity Per Pile 
(kips) 

Maximum Moment in Pile 
(inch-kips) 

16 Inch Diameter ACP 8 675 
18 Inch Diameter ACP 10 880 
24 Inch Diameter ACP 15 1610 

Notes: Lateral loads are assumed to act at pile head.  The lateral capacity assumes that the pile heads can safely 
sustain a lateral translation of up to ½ inch.  The capacities apply to group piles and have been reduced to account 
for interference effects between piles. 
 
 
The results indicate that lateral load capacities of 8 to 15 kips can be anticipated for the piling.  
In the event that greater capacities are required, the designer should consider battering the piles.  
Battered ACPs can normally be installed at an angle of 6 vertical to 1 horizontal. 
 
It should be recognized that the lateral load capacities presented in the table are based solely on 
stresses developed in the subsurface materials.  Allowable stresses for the selected pile section 
should be verified by the designer. 
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Pile Load Testing 
 
Pile load testing will be needed to confirm that the design capacity for the piles can be achieved 
at the site.  Testing required for this purpose should be performed in accordance with ASTM D 
1143 and Section 1806.4 of the Florida Building Code.  For each pile diameter to be used on the 
project we recommend that two piles be load tested.  We recommend that the compression test 
piles be instrumented with vibrating wire strain gauges to allow the load distribution in the rock 
socket to be determined.  This will enable the mobilized side shear to be calculated.  The 
mobilized side shear and evaluation of the pile settlement performance may then be used to 
finalize the embedment depths for all piles. 
 
The piles intended for load testing should be installed with the same equipment that is to be used 
for the production piling.  The piles that may be needed for anchorage of the load test frame 
should be constructed at production piling locations if feasible.  Additionally, the piles should be 
constructed in close proximity to one of the engineering borings to allow correlation of the 
drilling characteristics and load-settlement relations with known subsurface conditions. 
 
Augercast Pile Installation 
 
The piles should be composed of grout having a 28-day unconfined compressive strength of not 
less than 3 times the gross bearing stress of the cross section of the pile at its design load.  The 
piles should be installed with a minimum center-to-center spacing equivalent to three pile 
diameters.  At cutoff, the centroids of the heads of group piles should be within 3 inches of 
design center.  The centroids of the heads of single piles should be within 1 inch of design center. 
 
Specifications for the installation of the augercast piles should require a grout factor (i.e. actual 
grout volume of pile divided by theoretical grout volume) of not less than 1.20.  Lesser grout 
factors recorded for the production piles should be evaluated by the structural engineer and 
geotechnical engineer on a case-by-case basis for possible acceptance.  All piles should be 
installed as true to vertical as practical with an out-of-plumbness that does not exceed two 
percent. 
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DRIVEN PILING 
 
Axial Capacities 
 
Driven precast prestressed concrete (PPC) pile axial compressive capacities were estimated using 
the subsurface data from borings drilled within the footprints of the Stack, the APC Building 
(FFH and SDA areas), the Boiler Building, the Refuse Storage Pit/Building and the Tipping 
Floor/Building.  The capacities were estimated for 18-inch and 24-inch square PPC piles using 
the computer program FB-Deep.  This program determines the capacity of driven piles using a 
methodology based on empirical correlations between cone penetrometer tests and Standard 
Penetration Tests for typical Florida soils and limestone.  The calculated allowable pile 
compressive capacity is equal to half of the sum of the pile’s ultimate side friction resistance plus 
its mobilized end-bearing capacity (which is 1/3 of the ultimate end bearing capacity).  The 
allowable axial pile compressive capacities for various pile tip elevations extending to about 
elevation -80 feet NGVD are shown on Sheets E2 to E13 in Appendix E.  The top of each pile 
was assumed to be at the existing ground surface. 
 
Review of the analysis results shows that 18 inch square PPC piles that are driven to about 
elevation -70 ft NGVD will attain an allowable compressive capacity ranging from about 70 to 
more than 160 tons, depending on location.  The 24 inch square PPC piles driven to -70 ft 
NGVD will attain allowable axial compressive capacities ranging from about 100 tons to more 
than 180 tons.  It should be noted that the maximum load permissible per FDOT is 100 tons for 
18 inch square PPC piles and 150 tons for 24 inch square PPC piles. 
 
A table of the allowable pile tensile capacities is provided on Sheet E14 in Appendix E.  The pile 
tensile capacities were taken to be one-third of the ultimate frictional resistance (determined by 
FB-Deep) at the pile-soil interface plus the dead weight of the pile.  Eighteen inch square PPC 
piles with tip elevations of -70 ft NGVD are anticipated to attain allowable tensile capacities 
ranging from about 30 to 55 tons.   Twenty four inch square PPC piles driven to this pile tip 
elevation are estimated to have allowable tensile capacities ranging from about 50 to 75 tons. 
 
The allowable axial compressive load capacities presented in the Appendix are based solely on 
stresses mobilized in the subsurface materials.  Structural stresses induced in the piles by 
driving may place greater restrictions on the allowable capacity and should be verified by the 
designer. 
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Lateral Capacities 
 
The allowable lateral load capacities of the 18 inch and 24 inch Square PPC Piles were estimated 
as performed for the PPC piles.  The estimated allowable lateral loads for the 18 and 24 inch 
square PPC piles are 12 kips and 20 kips, respectively.  The maximum pile bending moment at 
these capacities is estimated to be 1,200 inch kips for the 18 inch square PPC pile and 2,500 inch 
kips for the 24 inch square PPC piles.  These lateral load capacities and moments assume that the 
pile heads can safely sustain a lateral translation of up to ½ inch. 
 
Battered piles with angles not exceeding 12 vertical to 1 horizontal may be used if additional 
lateral load resistance is needed. 
 
Pile Load Testing 
 
We recommend that the PPC piles be installed in accordance with Section 455 (Structures 
Foundations) of the FDOT’s Standard Specifications for Road and Bridge Construction.  The 
piles should be driven to a minimum blow count criteria that is determined during the 
implementation of a test pile program.  The test pile program should include using the computer 
program Wave Equation Analysis of Piles (WEAP) after the performance of a dynamic load test 
(i.e. using the Pile Driving Analyzer).  The test pile installations should be monitored by 
recording blows per foot over the full length of the pile’s penetration.  Data from the test pile 
monitoring should then be input into WEAP for selection of the finalized driving criteria and for 
ordering production pile lengths.  Two piles should be load tested for each pile size (width) to be 
used for the project. 
 
Vibrations from Pile Driving 
 
Vibrations associated with pile driving operations should be monitored using a seismometer to 
verify that they are below the threshold levels that could damage the adjacent Waste to Energy 
structure.  It has been our experience that ground vibrations at the location of structures 
supported on shallow foundations that are constructed upon loose sandy soils will need to be 
maintained at a peak particle velocity of 0.15 inch per second or less if seismic densification is to 
be avoided.  In addition to vibration monitoring we recommend that surveying equipment be 
used to monitor vertical movement of the structure during pile driving. 
 
A pre-construction survey should be performed for the nearby structure to identify any pre-
existing cracks prior to pile driving.  The survey should consist of photographic documentation 
of the existing facility and should be made in a concerted effort with the Authority.  It should be 
noted that ground vibrations and noise due to pile driving may be a nuisance to occupants of the 
existing structure even if they do not cause structural damage to it.  Further, the use of diesel 
hammers has been known to spray diesel fuel on adjacent facilities, particularly on windy days. 
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RETAINING WALLS 
 
Ground Improvement 
 
The retaining walls that will be needed for grade separation around the perimeter of the Tipping 
Floor area and along the truck ramps will retain fill heights that vary from a few feet at the base 
of the truck ramps to about 30 to 35 feet at the top of the ramps and around the perimeter of the 
Tipping Floor area.  With respect to the higher walls, the magnitude of fill height to be retained 
will result in a relatively high vertical load being imposed on the wall foundations which could 
result in excessive foundation settlement. 
 
Using the method described earlier in Conventional Spread Footings we estimated the settlement 
for the high walls assuming that they will consist of concrete cantilever retaining walls resting on 
continuous footings that are 30 feet wide.  This width was estimated to be the approximate width 
required for the wall to be stable with respect to bearing, sliding and overturning (although the 
actual width must be determined by the wall designer).  For an anticipated wall foundation 
bearing pressure of about 4,000 psf we estimated the high walls will settle about 4 inches in the 
event that normal site preparation is performed (i.e. vibratory roller compaction of subgrade 
soils).  This amount of settlement is considered excessive.  For this reason, the ground beneath 
the retaining walls should be improved using the vibro-replacement method described earlier in 
this report (see High Bearing Pressure Spread Footings) or should be supported on piling.  We 
estimate that after vibro-replacement is performed the high walls will undergo a maximum total 
settlement of about 1-1/2 inch. 
 
The vibro-replacement operations should be accomplished with equipment similar to that 
described in High Bearing Pressure Spread Footings and should extend from the footing bottoms 
to an elevation of -30 ft NGVD.  The vibro-treatment should be accomplished as described 
earlier in this report (see High Bearing Pressure Spread Footings). 
 
Foundation Design 
 
If supported on shallow foundations, the retaining wall base for the greatest retained fill height 
(anticipated bearing pressure of about 4,000 psf) should be embedded at least 2 feet below the 
lowest adjacent grade.  To avoid a global type bearing capacity failure the foundations should be 
not less than 16 feet wide.  However, the design of the wall foundation against sliding and 
overturning will likely require a wider footing (as described earlier). 
 
The retaining wall foundation should be excavated, formed and cast in the dry.  The excavation 
bottoms should be densified (tamped) with a walk-behind type compactor prior to placement of 
reinforcing steel.  The compactive efforts should achieve a minimum of 95 percent of the ASTM 
D 1557 maximum dry density to a depth of 24 inches below the bottom of the footing. 
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Wall Design 
 
The retaining walls should be designed to resist lateral forces induced by granular backfill and 
surcharge loads from Tipping Floor traffic.  Unbalanced hydrostatic pressures should be added to 
the lateral pressure as appropriate.  Earth pressure induced by granular backfill should be 
computed in accordance with the following criteria: 
 
  Moist Soil Unit Weight   110 pounds per cubic foot 
  Buoyant Soil Unit Weight   55 pounds per cubic foot 
  Angle of Internal Friction   30 degrees 
  Earth Pressure Coefficients 
   Active     0.33 
   Passive    3.00 
   At-Rest    0.50 
 

TIPPING FLOOR 
 
The placement of 30± feet of fill within the Tipping Floor footprint is anticipated to result in 
about 5 inches of settlement.  This must be considered if any underground features (aside from 
the retaining wall foundations) will be based within or beneath the fill.  Owing to the granular 
nature of the subsurface materials, the settlement should occur coincident with application of 
load.  As a result, we anticipate that the settlement will be complete by the time the floor slab is 
to be constructed. 
 
The settlement along the Tipping Floor perimeter is anticipated to be about 1-½ inches provided 
the walls are supported on soils treated with vibro-replacement.  Settlement will attenuate away 
from the Tipping Floor with increasing distance owing to aerial subsidence.  We estimate that 
ground subsidence will attenuate outward from the building edges at a rate of about 1/2 inch 
vertically per 30 feet laterally.  This effect should be accounted for when selecting grades that 
depend upon specific gradients for proper function.  To minimize differential settlement 
consideration should be given to delaying construction of the Refuse Storage Pit and Building 
until the fill within the Tipping Floor has been placed.  The aerial subsidence is anticipated to 
result in about ½ inch of settlement at the location of the existing Waste to Energy structure. 
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The fill for the Tipping Floor building pad should be carefully placed so that they do not impose 
lateral pressures that exceed those used to design the retaining walls.  The backfill should consist 
of clean, granular materials that are free of debris, cinders, combustibles, roots, sod, wood, 
cellulose and organic material.  The fill should have not more than 10 percent passing the U.S. 
Standard No. 200 sieve (dry weight basis), have no particle size larger than 3 inches, and have 
not more than 2 percent organic matter (by weight).  The backfill should be placed in lift 
thicknesses of 12 inches loose measure.  Within 10 feet of the retaining walls, the backfill should 
be compacted with a hand-operated or walk-behind compactor.  Each lift should be compacted 
until it meets a minimum density of 95 percent of the maximum dry density (per ASTM D 1557). 
 

TRUCK RAMP EMBANKMENTS 
 
Fill required to construct earthen embankments that may be needed for the truck ramps should 
consist of clean, granular materials as described previously under Tipping Floor.  Fill slopes 
should be constructed at 3:1 (horizontal: vertical) or flatter.  If steeper slopes are required to meet 
project grades then geogrid reinforcement may be needed.  Establishment of grass root 
development on finished non-structural slopes should be promoted as early as possible in order 
to lessen the potential for erosion that results from stormwater runoff. 
 

CONCRETE SLAB-ON-GRADE 
 
Slab-on-grade construction may be used for the ground floors of the buildings.  The slabs should 
be designed for the anticipated range of loadings that they will sustain.  If the design employs 
elastic methods, a modulus of subgrade reaction of 200 pounds per cubic inch (pci) should be 
used for the supporting soils when well compacted. 
 
Provisions should be made for the installation of an impervious membrane at the slab-on-grade 
and subgrade interface.  Ordinarily, a 6-mil thick film of polyethylene is sufficient for most 
construction.  However, floor coverings which are particularly sensitive to moisture flux may 
require a thicker membrane and/or one of different composition. 

 
ASPHALTIC CONCRETE PAVEMENTS 

 
The project site is underlain by sands of variable density.  Earthwork construction to raise the 
site to proposed grades will result in densification of the subgrade in the areas to be paved.  After 
densification, the soils will provide suitable support to a conventional flexible (asphalt surfaced) 
pavement section.  The pavements along major haul routes should be designed specifically for 
the vehicle load intensities and frequencies anticipated.  Pavement design for such haul routes 
should include layer coefficients of 0.44 for structural asphalt, 0.18 for limerock base course, and 
0.08 for stabilized subbase.  Properly compacted roadbed soils similar to the LBR tested fill 
materials should achieve a resilient modulus of at least 10,000 psi.  The section presented on the 
following page is typically used in this geographic area for light to moderate duty pavements. 
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Component Thickness and Composition 
Wearing Course 
Base Course 
Subbase 

1.5 inch structural asphaltic concrete 
8 inches of aggregate base course (LBR = 100 minimum) 
12 inches of stabilized subgrade material (LBR = 40 minimum) 

 
Depending on the type of aggregate base course materials that are used, the base materials should 
meet the requirements of either Sections 911 or 913A of the Florida Department of 
Transportation “Standard Specifications for Road and Bridge Construction.”  They should have a 
Limerock Bearing Ratio (LBR) of at least 100 and be compacted to not less than 98 percent of 
the Modified Proctor (AASHTO T-180) maximum dry density.  Subbase materials should be 
densified to an equivalent relative compaction. 
 

BURIED UTILITIES 
 
Excavations 
 
Depending upon the actual groundwater levels that exist at the time of construction, and 
proposed pipeline invert elevations, portions of the proposed pipelines may bottom near the 
prevailing water table.  The excavations for pipeline construction should be made in a dry 
condition.  Dewatering may be accomplished most readily by pumping from sumps, wellpoints, 
or wells, or combinations thereof.  The prevailing water table should be lowered at least 2 feet 
below the proposed pipeline invert elevations. Considering the proximity of the existing 
Authority landfills, obtaining a dewatering permit will be very difficult.  For this reason, buried 
utility inverts should be kept as high as practical. 
 
The results of the borings indicate that the excavations may be performed using conventional 
backhoe equipment.  Excavated materials consisting of organic-free sands and gravels with 
particle sizes less than 1 inch in diameter and no more than 10 percent fines (particles passing 
through the U.S. Standard Number 200 Sieve) may be stockpiled and re-used for backfill.  
Organic soils (i.e. muck) are unsuitable as backfill and should be wasted if encountered. 
 
Pipe Support 
 
The granular soils found in the borings at the anticipated pipeline invert elevations should be 
stable and provide adequate support for the proposed pipelines. 
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Bedding and Backfill  
 
Should the excavations bottom within granular soils (sands), these soils will provide for uniform 
bedding of the piping.  Pipelines that bottom in the clayey sands should be over-excavated to a 
depth of 6 inches for the subsequent placement of pipe bedding materials.  Such bedding 
materials should consist of sands having a maximum size of 1 inch and not more than 10 percent 
materials passing the U.S. Standard No. 200 Sieve. 
 
Groundwater levels should be maintained at least 24 inches below the excavation bottom during 
tamping of the bedding soil and placing of the pipe.  Over-excavations, if necessary to remove 
unsuitable soils, will need to be dewatered so that the bottoms can be inspected and tamped.  
During backfilling, groundwater should be maintained a minimum of 24 inches below the 
working height of the fill. 

 
Backfill should be placed in the dry and compacted in 12-inch thick lifts to at least 100 percent 
of the maximum dry density as determined by ASTM D 698 (AASHTO T-99).  We recommend 
the use of only relatively light, hand-held compaction equipment to limit the potential for 
damage to the pipelines. 
 
Thrust Blocks 
 
Thrust blocks used to provide resistance to change in momentum at pipe bends should be 
supported laterally by granular materials compacted to high density.  Excavations for thrust 
blocks should be backfilled with sand or sand and gravel (ASTM D 2487), placed in 12-inch 
thick lifts, and each lift should be compacted to at least 100 percent of maximum density (ASTM 
D 698).  The zone of highly compacted backfill is defined by a truncated prism that is contained 
within planes which extend upward and outward from the base of the thrust block at a 3:1 
(horizontal:vertical) slope. 
 

LAKE AREA STRUCTURES 
 
As indicated earlier in this report, subsurface exploration for the new pavements and structures to 
be located within the area of the existing lake (i.e. the 0.5 Million Gallon Fire Water Storage 
Tank and the Warehouse/Facility Maintenance Offices) will be performed after the lake is 
backfilled.  Foundation design recommendations will be provided for those structures at that 
time.  This notwithstanding, we anticipate that the borings will show relatively loose soil 
conditions since the lake backfilling will likely need to be performed in the wet without benefit 
of soil compaction owing to the previously mentioned issues with respect to dewatering.  As a 
result, treatment (vibro-treatment or dynamic deep compaction) will likely be needed for the 
planned structures to allow the structures to be supported on shallow foundations.  In addition, 
the loose soils within the pavement areas will likely need to be improved (via surcharging) prior 
to pavement construction. 
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LIMITATIONS 
 
Dunkelberger Engineering & Testing, Inc. has completed a geotechnical study for Malcolm 
Pirnie and the Solid Waste Authority of Palm Beach County, Florida in connection with the 
proposed Renewable Energy Facility No. 2 project in Palm Beach County, Florida.  The purpose 
of the study was to explore the general subsurface conditions of the site and provide geotechnical 
related design criteria for the project.  Dunkelberger warrants that the geotechnical design criteria 
presented in this report were promulgated based on recognized practice in the disciplines of soil 
mechanics, foundation engineering, and engineering geology.  No other warranties are expressed 
or implied. 
 
Z:\Projects\2009\7594 - AUTHORITY Waste to Energy Facility\21\Task Order 2\Reports\Geo Engineering Report\AUTHORITY WTE Geo Rpt 
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APPENDIX A 
 

SITE PHOTOGRAPHS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Sheet A1 

 
Photograph 1: Site viewed west from near NE Corner of existing facility. 

 

 
Photograph 2: Site viewed NW from near NE Corner of existing facility. 



Sheet A2 

 
Photograph 3: Site viewed north from near NE Corner of existing facility. 

 

 
Photograph 4: Site viewed NE from near NE Corner of existing facility. 



Sheet A3 

 
Photograph 5: Drilling rig located on Boring TB-10, viewing west. 

 

 
Photograph 6: Lake located at northern portion of site. 

 
 



Sheet A4 

 
Photograph 7: Wooded portion of site. 

 

 
Photograph 8: Eastern portion of site viewing SE from north roadway. 
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SURVEY DATA (BORING COORDINATES/ELEVATIONS) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



POINT NUMBER NORTHING EASTING ELEVATION DESCRIPTION
2000 888241.896 779490.790 22.17 TB#28
2001 888038.414 779556.497 27.43 TB#29
2002 888238.777 779547.779 23.61 TB#19
2003 888123.384 779585.261 21.68 TB#20
2004 888027.151 779777.042 31.04 TB#15
2005 888116.508 779897.341 21.10 TB#14
2006 888023.778 780065.514 31.82 TB#16
2007 888024.932 780253.821 29.07 TB#30
2008 888093.372 780228.190 25.17 TB#27
2009 888163.864 780222.457 22.64 TB#26
2010 888074.145 780422.139 22.51 TB#31
2011 888168.697 780089.630 22.29 TB#13
2012 888168.731 779723.821 22.13 TB#12
2013 888290.413 780303.001 22.53 TB#24
2014 888230.863 780218.316 23.34 TB#25
2015 888289.912 780316.509 19.53 TB#9

THESE WERE SHOT ON 3‐22‐10

2050 888485.138 780300.630 22.52 TB#22
2051 888639.739 780012.691 22.04 TB#35
2052 888620.646 779928.637 22.39 TB#1
2053 888638.844 779821.985 22.56 TB#34
2054 888697.357 779535.821 22.68 TB#32

THESE WERE SHOT ON 3‐26‐10

2055 888572.664 780196.386 17.86 TB#21
2056 888595.135 780050.608 18.05 TB#3
2057 888602.101 779774.813 19.83 TB#2
2058 888570.943 779646.242 17.81 TB#33
2059 888518.380 779547.073 22.66 TB#17

THESE WERE SHOT ON 4‐02‐10

2067 888381.291 779615.306 18.80 TB#18
2068 888382.942 779680.701 19.13 TB#7
2069 888400.095 779803.145 19.97 TB#5
2070 888436.855 779896.783 19.54 TB#4
2071 888244.622 779910.73 20.66 TB#11
2072 888396.575 780041.784 20.26 TB#6
2073 888401.613 780199.526 18.60 TB#23
2074 888335.665 779736.535 21.12 TB#8

THESE WERE SHOT ON 4‐14‐10

BORING LOCATIONS AT THE WASTE ENERGY PLANT

Sheet B1



POINT NUMBER NORTHING EASTING ELEVATION DESCRIPTION

BORING LOCATIONS AT THE WASTE ENERGY PLANT

2075 888324.720 779905.058 21.96 TB#9
2076 888312.678 780112.980 22.32 TB#10

THESE WERE SHOT ON 4‐19‐10

2078 888598.749 780039.122 20.78 TB#3
THIS WAS SHOT ON 4‐20‐10

888802.337 779377.974 20.66 AB#1
888473.068 779442.485 22.66 AB#2
888645.119 780131.504 22.52 AB#3
888398.181 780344.112 21.71 AB#4
888340.500 780452.681 19.09 AB#5
888143.334 779397.448 22.26 AB#6
887931.067 779396.610 22.29 AB#7
887959.544 779665.014 39.23 AB#8
887956.818 779917.561 39.49 AB#9
887968.131 780234.780 34.04 AB#10
888094.254 780348.038 23.63 AB#11

THESE WERE SHOT ON 4‐22‐10

Sheet B2



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C 
 

LABORATORY TEST RESULTS 
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GRAIN SIZE DISTRIBUTION CURVES 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Sample No. W% LL PL PI

3 in. 1-1/2 in. 1 in.  3/4 in. 1/2 in. 3/8 in. No. 4 No. 10 No. 20 No. 40 No. 60 No. 100 No. 200 No. 270 
100.0 100 100.0 100 99.7 99.0521 97.9 96.0393 94.5 85.1 53.2 25.5 5.1 #N/A

*NP = Not Plastic

Fort Lauderdale  ●  Lakeland  ●  Port St. Lucie  ●  Sarasota  ●  West Palm Beach

4/21/10
WPB-09-7594Project Number :

Malcom Pirnie,Inc.

Date : 

Unif. Coef. (D60/ D10) = Eff. Size (D10) = 0.09 mm 3.06

Palm Beach County,Florida

Palm Beach Renewable Energy Facility No. 2

GRAIN SIZE DISTRIBUTION CURVE

SOIL DESCRIPTION

Ligth brown slightly silty fine SAND with shell fragments and gravel (SP-SM) 
(Fill)

4.6 NA NA NA

% Passing:

TB-1,  Sample No. 2

Location

3 ft to 4 ft

U.S. Sieve Number:
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Sample No. W% LL PL PI

3 in. 1-1/2 in. 1 in.  3/4 in. 1/2 in. 3/8 in. No. 4 No. 10 No. 20 No. 40 No. 60 No. 100 No. 200 No. 270 
100.0 100 100.0 100 100.0 100 100.0 100 99.9 93.3 69.2 42.2 6.1 #N/A

*NP = Not Plastic

% Passing:

TB-1, Sample No. 4

Location

7 ft to 8 ft

U.S. Sieve Number:

GRAIN SIZE DISTRIBUTION CURVE

SOIL DESCRIPTION

Brown slightly silty fine SAND (SP-SM) 18.1 NA NA NA

Malcom Pirnie,Inc.

Date : 

Unif. Coef. (D60/ D10) = Eff. Size (D10) = 0.08 mm 2.74

Palm Beach County,Florida

Palm Beach Renewable Energy Facility No. 2

Fort Lauderdale  ●  Lakeland  ●  Port St. Lucie  ●  Sarasota  ●  West Palm Beach

4/21/10
WPB-09-7594Project Number :
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Sample No. W% LL PL PI

3 in. 1-1/2 in. 1 in.  3/4 in. 1/2 in. 3/8 in. No. 4 No. 10 No. 20 No. 40 No. 60 No. 100 No. 200 No. 270 
100.0 100 100.0 96.7467 83.1 77.3215 69.7 62.6027 58.1 52.9 41.6 29.0 10.6 #N/A

*NP = Not Plastic

% Passing:

TB-1, Sample No. 5

Location

9 ft to 10 ft

U.S. Sieve Number:

GRAIN SIZE DISTRIBUTION CURVE

SOIL DESCRIPTION

Gray slightly silty fine SAND with shell fragments (SP-SM) 14.0 NA NA NA

Malcom Pirnie,Inc.

Date : 

Unif. Coef. (D60/ D10) = Eff. Size (D10) = 0.072 
mm 17.36

Palm Beach County,Florida

Palm Beach Renewable Energy Facility No. 2

Fort Lauderdale  ●  Lakeland  ●  Port St. Lucie  ●  Sarasota  ●  West Palm Beach

4/21/10
WPB-09-7594Project Number :
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Sample No. W% LL PL PI

3 in. 1-1/2 in. 1 in.  3/4 in. 1/2 in. 3/8 in. No. 4 No. 10 No. 20 No. 40 No. 60 No. 100 No. 200 No. 270 
100.0 100 100.0 100 100.0 100 100.0 100 99.9 98.6 89.0 50.2 3.0 #N/A

*NP = Not Plastic

Fort Lauderdale  ●  Lakeland  ●  Port St. Lucie  ●  Sarasota  ●  West Palm Beach

4/21/10
WPB-09-7594Project Number :

Malcom Pirnie,Inc.

Date : 

Unif. Coef. (D60/ D10) = Eff. Size (D10) = 0.081 
mm 2.19

Palm Beach County,Florida

Palm Beach Renewable Energy Facility No. 2

GRAIN SIZE DISTRIBUTION CURVE

SOIL DESCRIPTION

Brown fine SAND (SP) 21.7 NA NA NA

% Passing:

TB-1,  Sample No. 8

Location

24 ft to 25 ft

U.S. Sieve Number:
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Sample No. W% LL PL PI

3 in. 1-1/2 in. 1 in.  3/4 in. 1/2 in. 3/8 in. No. 4 No. 10 No. 20 No. 40 No. 60 No. 100 No. 200 No. 270 
100.0 100 100.0 100 100.0 99.3049 97.1 94.4389 92.1 88.1 81.6 67.9 9.1 #N/A

*NP = Not Plastic

Fort Lauderdale  ●  Lakeland  ●  Port St. Lucie  ●  Sarasota  ●  West Palm Beach

4/21/10
WPB-09-7594Project Number :

Malcom Pirnie,Inc.

Date : 

Unif. Coef. (D60/ D10) = Eff. Size (D10) = 0.075 
mm 1.93

Palm Beach County,Florida

Palm Beach Renewable Energy Facility No. 2

GRAIN SIZE DISTRIBUTION CURVE

SOIL DESCRIPTION

Gray slightly silty fine SAND with shell fragments (SP-SM) 26.0 NA NA NA

% Passing:

TB-1, Sample No.12

Location

44 ft to 45 ft

U.S. Sieve Number:
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Sample No. W% LL PL PI

3 in. 1-1/2 in. 1 in.  3/4 in. 1/2 in. 3/8 in. No. 4 No. 10 No. 20 No. 40 No. 60 No. 100 No. 200 No. 270 
100.0 100 100.0 100 91.6 88.5041 83.2 78.8841 75.4 72.1 67.4 54.0 28.4 #N/A

*NP = Not Plastic

% Passing:

TB-1, Sample No. 14

Location

49 ft to 50 ft

U.S. Sieve Number:

GRAIN SIZE DISTRIBUTION CURVE

SOIL DESCRIPTION

Light gray silty fine SAND (SM) 25.6 NA NA NA

Malcom Pirnie,Inc.

Date : 

Unif. Coef. (D60/ D10) = Eff. Size (D10) = N/A N/A

Palm Beach County,Florida

Palm Beach Renewable Energy Facility No. 2

Fort Lauderdale  ●  Lakeland  ●  Port St. Lucie  ●  Sarasota  ●  West Palm Beach

4/21/10
WPB-09-7594Project Number :
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Sample No. W% LL PL PI

3 in. 1-1/2 in. 1 in.  3/4 in. 1/2 in. 3/8 in. No. 4 No. 10 No. 20 No. 40 No. 60 No. 100 No. 200 No. 270 
100.0 100 100.0 100 100.0 98.8525 95.5 92.4918 90.1 77.7 46.3 23.4 4.6 #N/A

*NP = Not Plastic

% Passing:

TB-8, Sample No. 2

Location

3 ft to 4 ft

U.S. Sieve Number:

GRAIN SIZE DISTRIBUTION CURVE

SOIL DESCRIPTION

Brown fine SAND with shell fragments and gravel (SP) (Fill) 13.1 NA NA NA

Malcom Pirnie,Inc.

Date : 

Unif. Coef. (D60/ D10) = Eff. Size (D10) = 0.09 mm 3.33

Palm Beach County,Florida

Palm Beach Renewable Energy Facility No. 2

Fort Lauderdale  ●  Lakeland  ●  Port St. Lucie  ●  Sarasota  ●  West Palm Beach

4/15/10
WPB-09-7594Project Number :
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Sample No. W% LL PL PI

3 in. 1-1/2 in. 1 in.  3/4 in. 1/2 in. 3/8 in. No. 4 No. 10 No. 20 No. 40 No. 60 No. 100 No. 200 No. 270 
100.0 100 100.0 100 100.0 100 100.0 100 99.7 94.6 76.1 53.9 15.5 #N/A

*NP = Not Plastic

Fort Lauderdale  ●  Lakeland  ●  Port St. Lucie  ●  Sarasota  ●  West Palm Beach

4/15/10
WPB-09-7594Project Number :

Malcom Pirnie,Inc.

Date : 

Unif. Coef. (D60/ D10) = Eff. Size (D10) = 0.07 mm 2.57

Palm Beach County,Florida

Palm Beach Renewable Energy Facility No. 2

GRAIN SIZE DISTRIBUTION CURVE

SOIL DESCRIPTION

Brown clayey fine SAND (SC) 18.8 NA NA NA

% Passing:

TB-8, Sample No. 6

Location

9 ft to 10 ft

U.S. Sieve Number:
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Sample No. W% LL PL PI

3 in. 1-1/2 in. 1 in.  3/4 in. 1/2 in. 3/8 in. No. 4 No. 10 No. 20 No. 40 No. 60 No. 100 No. 200 No. 270 
100.0 100 100.0 100 98.0 96.6194 85.0 73.5005 65.5 55.2 30.9 14.7 5.2 #N/A

*NP = Not Plastic

Fort Lauderdale  ●  Lakeland  ●  Port St. Lucie  ●  Sarasota  ●  West Palm Beach

4/15/10
WPB-09-7594Project Number :

Malcom Pirnie,Inc.

Date : 

Unif. Coef. (D60/ D10) = Eff. Size (D10) = 0.11 mm 4.64

Palm Beach County,Florida

Palm Beach Renewable Energy Facility No. 2

GRAIN SIZE DISTRIBUTION CURVE

SOIL DESCRIPTION

Brown slightly silty fine SAND with shell fragments (SP-SM) 16.7 NA NA NA

% Passing:

TB-8, Sample No. 7

Location

14 ft to 15 ft

U.S. Sieve Number:
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Sample No. W% LL PL PI

3 in. 1-1/2 in. 1 in.  3/4 in. 1/2 in. 3/8 in. No. 4 No. 10 No. 20 No. 40 No. 60 No. 100 No. 200 No. 270 
100.0 100 100.0 100 100.0 100 100.0 99.8127 99.7 93.1 70.6 52.0 6.0 #N/A

*NP = Not Plastic

% Passing:

TB 8, Sample No. 10

Location

29 ft to 30 ft

U.S. Sieve Number:

GRAIN SIZE DISTRIBUTION CURVE

SOIL DESCRIPTION

Brown slightly silty fine SAND (SP-SM) 23.5 NA NA NA

Malcom Pirnie,Inc.

Date : 

Unif. Coef. (D60/ D10) = Eff. Size (D10) = 0.08 mm 2.38

Palm Beach County,Florida

Palm Beach Renewable Energy Facility No. 2

Fort Lauderdale  ●  Lakeland  ●  Port St. Lucie  ●  Sarasota  ●  West Palm Beach

4/15/10
WPB-09-7594Project Number :
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Sample No. W% LL PL PI

3 in. 1-1/2 in. 1 in.  3/4 in. 1/2 in. 3/8 in. No. 4 No. 10 No. 20 No. 40 No. 60 No. 100 No. 200 No. 270 
100.0 100 100.0 100 100.0 100 100.0 100 99.9 94.5 71.9 44.2 3.5 #N/A

*NP = Not Plastic

% Passing:

TB-10, Sample No. 5

Location

7 ft to 8 ft 

U.S. Sieve Number:

GRAIN SIZE DISTRIBUTION CURVE

SOIL DESCRIPTION

Brown fine SAND (SP) 18.3 NA NA NA

Malcom Pirnie,Inc.

Date : 

Unif. Coef. (D60/ D10) = Eff. Size (D10) = 0.08 mm 2.50

Palm Beach County,Florida

Palm Beach Renewable Energy Facility No. 2

Fort Lauderdale  ●  Lakeland  ●  Port St. Lucie  ●  Sarasota  ●  West Palm Beach

4/15/10
WPB-09-7594Project Number :
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Sample No. W% LL PL PI

3 in. 1-1/2 in. 1 in.  3/4 in. 1/2 in. 3/8 in. No. 4 No. 10 No. 20 No. 40 No. 60 No. 100 No. 200 No. 270 
100.0 100 100.0 100 96.5 93.4696 78.5 59.0229 48.2 41.4 29.6 20.4 12.0 #N/A

*NP = Not Plastic

% Passing:

TB-10, Sample No. 8

Location

14 ft to 15 ft

U.S. Sieve Number:

GRAIN SIZE DISTRIBUTION CURVE

SOIL DESCRIPTION

Light brown silty fine SAND with shell fragments (SM) 18.0 NA NA NA

Malcom Pirnie,Inc.

Date : 

Unif. Coef. (D60/ D10) = Eff. Size (D10) = 0.06 mm 35.00

Palm Beach County,Florida

Palm Beach Renewable Energy Facility No. 2

Fort Lauderdale  ●  Lakeland  ●  Port St. Lucie  ●  Sarasota  ●  West Palm Beach

4/15/10
WPB-09-7594Project Number :
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Sample No. W% LL PL PI

3 in. 1-1/2 in. 1 in.  3/4 in. 1/2 in. 3/8 in. No. 4 No. 10 No. 20 No. 40 No. 60 No. 100 No. 200 No. 270 
100.0 100 100.0 100 100.0 100 100.0 100 99.9 92.6 72.1 46.2 3.2 #N/A

*NP = Not Plastic

% Passing:

TB-10, Sample No. 10

Location

24 ft to 25ft  

U.S. Sieve Number:

GRAIN SIZE DISTRIBUTION CURVE

SOIL DESCRIPTION

Ligth Brown fine SAND (SP) 21.7 NA NA NA

Malcom Pirnie,Inc.

Date : 

Unif. Coef. (D60/ D10) = Eff. Size (D10) = 0.081 
mm 2.47

Palm Beach County,Florida

Palm Beach Renewable Energy Facility No. 2

Fort Lauderdale  ●  Lakeland  ●  Port St. Lucie  ●  Sarasota  ●  West Palm Beach

4/15/10
WPB-09-7594Project Number :
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Sample No. W% LL PL PI

3 in. 1-1/2 in. 1 in.  3/4 in. 1/2 in. 3/8 in. No. 4 No. 10 No. 20 No. 40 No. 60 No. 100 No. 200 No. 270 
100.0 100 100.0 100 100.0 100 100.0 99.9321 99.6 96.7 82.1 58.4 33.8 #N/A

*NP = Not Plastic

% Passing:

TB-10, Sample No. 12

Location

33 ft to 34 ft

U.S. Sieve Number:

GRAIN SIZE DISTRIBUTION CURVE

SOIL DESCRIPTION

Brown very silty fine SAND (SM) 37.3 NA NA NA

Malcom Pirnie,Inc.

Date : 

Unif. Coef. (D60/ D10) = Eff. Size (D10) = N/A N/A

Palm Beach County,Florida

Palm Beach Renewable Energy Facility No. 2

Fort Lauderdale  ●  Lakeland  ●  Port St. Lucie  ●  Sarasota  ●  West Palm Beach

4/15/10
WPB-09-7594Project Number :

3 
in

.

1-
1/

2 
in

.
1 

in
.  

3/
4 

in
. 

1/
2 

in
. 

3/
8 

in
. 

N
o.

 4
 

N
o.

 1
0 

N
o.

 2
0 

N
o.

 4
0 

N
o.

 6
0 

N
o.

 1
00

 

N
o.

 2
00

 

N
o.

 2
70

 

0

10

20

30

40

50

60

70

80

90

100

0.010.1110100

Grain Size in Millimeters

Pe
rc

en
t F

in
er

 b
y 

W
ei

gh
t

US STANDARD SIEVE  OPENING IN INCHES |                  US STANDARD SIEVE NUMBERS                             |        HYDROMETER 

  
                                                                                           Sheet C15

Output
5/10/2010



Sample No. W% LL PL PI

3 in. 1-1/2 in. 1 in.  3/4 in. 1/2 in. 3/8 in. No. 4 No. 10 No. 20 No. 40 No. 60 No. 100 No. 200 No. 270 
100.0 100 100.0 100 100.0 99.3381 97.6 97.2577 96.6 90.6 68.8 43.9 9.6 #N/A

*NP = Not Plastic

% Passing:

TB-15, Sample No. 6

Location

5 ft to 6 ft

U.S. Sieve Number:

GRAIN SIZE DISTRIBUTION CURVE

SOIL DESCRIPTION

Brown slightly silty fine SAND with shell fragments and gravel (SP-SM) 15.1 NA NA NA

Malcom Pirnie,Inc.

Date : 

Unif. Coef. (D60/ D10) = Eff. Size (D10) = 0.075 
mm 2.80

Palm Beach County,Florida

Palm Beach Renewable Energy Facility No. 2

Fort Lauderdale  ●  Lakeland  ●  Port St. Lucie  ●  Sarasota  ●  West Palm Beach

4/15/10
WPB-09-7594Project Number :
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Sample No. W% LL PL PI

3 in. 1-1/2 in. 1 in.  3/4 in. 1/2 in. 3/8 in. No. 4 No. 10 No. 20 No. 40 No. 60 No. 100 No. 200 No. 270 
100.0 100 100.0 100 100.0 100 96.1 91.5688 87.2 81.3 65.5 45.7 9.8 #N/A

*NP = Not Plastic

% Passing:

TB-15, Sample No. 14

Location

19 ft to 20 ft

U.S. Sieve Number:

GRAIN SIZE DISTRIBUTION CURVE

SOIL DESCRIPTION

Brown slightly silty fine SAND with shell fragments (SP-SM) 22.6 NA NA NA

Malcom Pirnie,Inc.

Date : 

Unif. Coef. (D60/ D10) = Eff. Size (D10) = 0.075 
mm 2.80

Palm Beach County,Florida

Palm Beach Renewable Energy Facility No. 2

Fort Lauderdale  ●  Lakeland  ●  Port St. Lucie  ●  Sarasota  ●  West Palm Beach

4/15/10
WPB-09-7594Project Number :
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Sample No. W% LL PL PI

3 in. 1-1/2 in. 1 in.  3/4 in. 1/2 in. 3/8 in. No. 4 No. 10 No. 20 No. 40 No. 60 No. 100 No. 200 No. 270 
100.0 100 100.0 100 100.0 100 100.0 99.9099 99.4 90.1 65.2 23.7 3.4 #N/A

*NP = Not Plastic

% Passing:

TB-15, Sample No. 17

Location

34 ft to 35 ft 

U.S. Sieve Number:

GRAIN SIZE DISTRIBUTION CURVE

SOIL DESCRIPTION

Brown fine SAND (SP) 22.0 NA NA NA

Malcom Pirnie,Inc.

Date : 

Unif. Coef. (D60/ D10) = Eff. Size (D10) = 0.099 
mm 2.42

Palm Beach County,Florida

Palm Beach Renewable Energy Facility No. 2

Fort Lauderdale  ●  Lakeland  ●  Port St. Lucie  ●  Sarasota  ●  West Palm Beach

4/15/10
WPB-09-7594Project Number :
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Sample No. W% LL PL PI

3 in. 1-1/2 in. 1 in.  3/4 in. 1/2 in. 3/8 in. No. 4 No. 10 No. 20 No. 40 No. 60 No. 100 No. 200 No. 270 
100.0 100 100.0 100 95.8 91.8017 79.8 62.4853 56.6 53.1 41.6 17.4 7.5 #N/A

*NP = Not Plastic

% Passing:

TB-15, Sample No. 20

Location

49 ft to 50 ft

U.S. Sieve Number:

GRAIN SIZE DISTRIBUTION CURVE

SOIL DESCRIPTION

Gray slightly silty fine SAND with shell fragments and gravel (SP-SM) 17.1 NA NA NA

Malcom Pirnie,Inc.

Date : 

Unif. Coef. (D60/ D10) = Eff. Size (D10) = 0.09 mm 18.00

Palm Beach County,Florida

Palm Beach Renewable Energy Facility No. 2

Fort Lauderdale  ●  Lakeland  ●  Port St. Lucie  ●  Sarasota  ●  West Palm Beach

4/15/10
WPB-09-7594Project Number :
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Sample No. W% LL PL PI

3 in. 1-1/2 in. 1 in.  3/4 in. 1/2 in. 3/8 in. No. 4 No. 10 No. 20 No. 40 No. 60 No. 100 No. 200 No. 270 
100.0 100 100.0 100 100.0 99.293 97.3 94.8355 92.8 80.7 46.3 22.5 4.9 #N/A

*NP = Not Plastic

% Passing:

TB-16, Sample No. 7

Location

9 ft to 16 ft

U.S. Sieve Number:

GRAIN SIZE DISTRIBUTION CURVE

SOIL DESCRIPTION

Brown fine SAND with shell fragments and gravel (SP) 6.7 NA NA NA

Malcom Pirnie,Inc.

Date : 

Unif. Coef. (D60/ D10) = Eff. Size (D10) = 0.09 mm 3.33

Palm Beach County,Florida

Palm Beach Renewable Energy Facility No. 2

Fort Lauderdale  ●  Lakeland  ●  Port St. Lucie  ●  Sarasota  ●  West Palm Beach

4/15/10
WPB-09-7594Project Number :
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Sample No. W% LL PL PI

3 in. 1-1/2 in. 1 in.  3/4 in. 1/2 in. 3/8 in. No. 4 No. 10 No. 20 No. 40 No. 60 No. 100 No. 200 No. 270 
100.0 100 100.0 100 97.0 97.0164 92.4 89.6072 87.8 84.2 74.7 39.4 6.8 #N/A

*NP = Not Plastic

% Passing:

TB-16, Sample No. 19

Location

49 ft to 50 ft

U.S. Sieve Number:

GRAIN SIZE DISTRIBUTION CURVE

SOIL DESCRIPTION

Light gray slightly silty fine SAND with shell fragments and gravel (SP-SM) 21.4 NA NA NA

Malcom Pirnie,Inc.

Date : 

Unif. Coef. (D60/ D10) = Eff. Size (D10) = 0.079 
mm 2.53

Palm Beach County,Florida

Palm Beach Renewable Energy Facility No. 2

Fort Lauderdale  ●  Lakeland  ●  Port St. Lucie  ●  Sarasota  ●  West Palm Beach

4/15/10
WPB-09-7594Project Number :
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Sample No. W% LL PL PI

3 in. 1-1/2 in. 1 in.  3/4 in. 1/2 in. 3/8 in. No. 4 No. 10 No. 20 No. 40 No. 60 No. 100 No. 200 No. 270 
100.0 100 100.0 100 100.0 100 100.0 100 99.9 95.0 72.9 47.3 5.8 #N/A

*NP = Not Plastic

% Passing:

TB-28, Sample No. 4

Location

7 ft to 8 ft

U.S. Sieve Number:

GRAIN SIZE DISTRIBUTION CURVE

SOIL DESCRIPTION

Brown fine SAND (SP) 19.0 NA NA NA

Malcom Pirnie,Inc.

Date : 

Unif. Coef. (D60/ D10) = Eff. Size (D10) = 0.08 mm 2.38

Palm Beach County,Florida

Palm Beach Renewable Energy Facility No. 2

Fort Lauderdale  ●  Lakeland  ●  Port St. Lucie  ●  Sarasota  ●  West Palm Beach

4/15/10
WPB-09-7594Project Number :
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Sample No. W% LL PL PI

3 in. 1-1/2 in. 1 in.  3/4 in. 1/2 in. 3/8 in. No. 4 No. 10 No. 20 No. 40 No. 60 No. 100 No. 200 No. 270 
100.0 100 100.0 100 100.0 100 100.0 100 99.9 94.9 76.2 51.3 14.0 #N/A

*NP = Not Plastic

% Passing:

TB-28, Sample No. 6

Location

9 ft to 10 ft

U.S. Sieve Number:

GRAIN SIZE DISTRIBUTION CURVE

SOIL DESCRIPTION

Brown clayey fine SAND (SC) 60.9 NA NA NA

Malcom Pirnie,Inc.

Date : 

Unif. Coef. (D60/ D10) = Eff. Size (D10) = 0.069 
mm 2.61

Palm Beach County,Florida

Palm Beach Renewable Energy Facility No. 2

Fort Lauderdale  ●  Lakeland  ●  Port St. Lucie  ●  Sarasota  ●  West Palm Beach

4/15/10
WPB-09-7594Project Number :
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LIMEROCK BEARING RATIO TEST RESULTS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



8.2 26.1 8.2 109.0
9.4 28.8 9.4 109.5
11.5 37.3 11.5 109.9
12.8 23.0 12.8 109.6

Sample No.:

Location:
DUNKELBERGER ENGINEERING & TESTING, INC.

medium SAND with some fragmental Project
No.:

LIMEROCK BEARING RATIO
Geotechnical Study

Palm Beach Renewable Energy Facility No. 2
Palm Beach County, Florida

Depth:  0 - 0.5 feet
Geotechnicial-Materials-Testing/Inspection-EnvironmentalDUNKELBERGER

4/20/2010

Drawn
By:

AR
Date
Tested:

4/12/2010 WPB-09-7594

Checked
By:

limestone (SP) 

JD Sheet: C24
Project Requirement: N/A

Date:

10362

Drill Pad @ Boring TB-4

Material Descript.: Light brown fine to

SUMMARY OF TEST RESULTS POINT VALUES
LBR VALUES PROCTOR VALUES

MAXIMUM LBR VALUE (%): 37.3
MAXIMUM DRY DENSITY (pcf): 109.9
OPTIMUM WATER CONTENT (%): 11.5
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9.6 20.0 9.6 107.2
10.5 27.5 10.5 108.1
11.7 35.1 11.7 108.5
13.6 20.7 13.6 107.1

Sample No.:

Location:

OPTIMUM WATER CONTENT (%): 11.7

MAXIMUM LBR VALUE (%): 35.1
MAXIMUM DRY DENSITY (pcf): 108.5

SUMMARY OF TEST RESULTS POINT VALUES
LBR VALUES PROCTOR VALUES

10373

Toe Of Slope, 20' South Of TB-1

Material Descript.: Light brown fine to

WPB-09-7594

Checked
By:

limestone (SP) 

JD Sheet: C26
Project Requirement: N/A

Date: 4/20/2010

Drawn
By:

AR
Date
Tested:

4/18/2010

DUNKELBERGER ENGINEERING & TESTING, INC.

medium SAND with some fragmental Project
No.:

LIMEROCK BEARING RATIO
Geotechnical Study

Palm Beach Renewable Energy Facility No. 2
Palm Beach County, Florida

Depth:  0 - 0.5 feet
Geotechnicial-Materials-Testing/Inspection-EnvironmentalDUNKELBERGER
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9.8 25.7 9.8 108.5
12.2 38.7 12.2 109.8
13.1 21.0 13.1 108.8

Sample No.:

Location:
DUNKELBERGER ENGINEERING & TESTING, INC.

medium SAND with some fragmental Project
No.:

LIMEROCK BEARING RATIO
Geotechnical Study

Palm Beach Renewable Energy Facility No. 2
Palm Beach County, Florida

Depth:  0 - 0.5 feet
Geotechnicial-Materials-Testing/Inspection-EnvironmentalDUNKELBERGER

4/27/2010

Drawn
By:

AR
Date
Tested:

4/21/2010 WPB-09-7594

Checked
By:

limestone and silt (SP-SM) 

JD Sheet: C28
Project Requirement: N/A

Date:

10379

Drill Pad @ Boring TB-2

Material Descript.: Dark brown fine to

SUMMARY OF TEST RESULTS POINT VALUES
LBR VALUES PROCTOR VALUESMAXIMUM LBR VALUE (%): 38.7

MAXIMUM DRY DENSITY (pcf): 109.8
OPTIMUM WATER CONTENT (%): 12.2
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10.7 16.3 10.7 106.4
12.6 27.3 12.6 106.8
14.4 33.9 14.4 107.1
16.0 12.7 16.0 105.8

Sample No.:

Location:

OPTIMUM WATER CONTENT (%): 14.4

MAXIMUM LBR VALUE (%): 33.9
MAXIMUM DRY DENSITY (pcf): 107.1

SUMMARY OF TEST RESULTS POINT VALUES
LBR VALUES PROCTOR VALUES

10383

Toe Of Slope, 50' East Of TB-23

Material Descript.: Light brown fine to

WPB-09-7594

Checked
By:

JD Sheet: C30
Project Requirement: N/A

Date: 5/5/2010

Drawn
By:

AR
Date
Tested:

4/21/2010

DUNKELBERGER ENGINEERING & TESTING, INC.

medium SAND with some shell fragments (SP) Project
No.:

LIMEROCK BEARING RATIO
Geotechnical Study

Palm Beach Renewable Energy Facility No. 2
Palm Beach County, Florida

Depth:  0 - 0.5 feet
Geotechnicial-Materials-Testing/Inspection-EnvironmentalDUNKELBERGER
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MOISTURE-ORGANIC CONTENT TEST RESULTS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

Sheet C32 

 
 
 
 
 
 
 
 
 

 
 

Soft Sediment 
Probe No. 

Depth Interval 
(inches) 

Moisture Content 
(%) 

Organic Content 
(%) 

MP-21 0 - 10 27.4 0.97 
MP-26 0 – 36 84.9 8.2 
MP-37 0 – 7.5 39.6 1.9 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
CONSOLIDATION TEST RESULTS 
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Boring No.: TB-26 Sample No.: -- Sample Depth (feet): 33 to 35

Sample Description: Gray slightly silty sand with shell fragments (SP-SM)

Init. Water Content (%): 29.1 Init. Dry Unit Wt. (pcf): Init. Saturation (%):

Final Water Content (%): Initial Void Ratio (e): Specific Gravity: 2.66

Liquid Limit: 25 Plastic Limit: 20 Percent -200 (%): 7.3

CONSOLIDATION TEST NOT PERFORMED FOR THIS SAMPLE

Project Name: The Palm Beach Renewable Energy Facility No. 2

Project Location: Palm Beach County, Florida

Project No.: WPB-09-7594 (BG 21.2) Date: 4-May-10
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APPENDIX D 
 

SHALLOW FOUNDATION SETTLEMENT ESTIMATES 
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APPENDIX E 
 

ALLOWABLE PILE AXIAL CAPACITIES 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Rock Socket Length Pile Tip Average
(feet) Elev. 16 18 24 Tallow (tsf)

0 -32 30 35 45 0.2
10 -42 65 75 100 0.4
20 -52 135 150 200 0.8
30 -62 190 215 285 1.1

Rock Socket Length Pile Tip Average
(feet) Elev. 16 18 24 Tallow (tsf)

0 -27 25 30 40 0.2
10 -37 45 55 70 0.3
20 -47 115 130 170 0.7
30 -57 155 180 235 1.0

Rock Socket Length Pile Tip Average
(feet) Elev. 16 18 24 Tallow (tsf)

0 -32 25 25 35 0.1
10 -42 50 55 80 0.3
20 -52 90 105 140 0.5
30 -62 155 175 235 0.9

Rock Socket Length Pile Tip Average
(feet) Elev. 16 18 24 Tallow (tsf)

0 -28 25 30 40 0.2
10 -38 55 60 80 0.3
20 -48 110 125 165 0.7
30 -58 140 160 210 0.9

Rock Socket Length Pile Tip Average
(feet) Elev. 16 18 24 Tallow (tsf)

0 -45 60 70 90 0.3
10 -55 90 105 140 0.4
20 -65 150 170 230 0.7
30 -75 210 235 315 0.9

Rock Socket Length Pile Tip Average
(feet) Elev. 16 18 24 Tallow (tsf)

0 -47 55 65 85 0.2
10 -57 155 175 235 0.7
20 -67 255 285 385 1.1
30 -77 265 295 395 1.1

ALLOWABLE COMPRESSIVE CAPACITIES OF PRESSURE GROUTED AUGERCAST PILES (ACPS)

Allow. Capacity (tons) for ACP with Diam (in.) of:

Allow. Capacity (tons) for ACP with Diam (in.) of:

Allow. Capacity (tons) for ACP with Diam (in.) of:

Allow. Capacity (tons) for ACP with Diam (in.) of:

Refuse Storage Pit and Building and Dirty Wastewater Tank

Tipping Floor and Building

Note: Average Tallow is the average allowable pile skin friction resistance from elevation +10 ft NGVD to
pile bottom. For analysis purposes the top of the rock socket was taken to be the top of the limestone that
enters the profile below the bottom of the lowest layer of silt or silty sand (Stratum 7).

Stack

APC Bldg - FFH Area

APC Bldg - SDA Area and Turbine/Generator

Boiler Building

Allow. Capacity (tons) for ACP with Diam (in.) of:

Allow. Capacity (tons) for ACP with Diam (in.) of:
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Basin No.
Sub-Basin 

No.
Total Ac.

Structure

s 
Pavement

Dry Retention 

Area

Dry Retention 

Bank

Grass 

(Bank)
Grass (V)

Runoff Peak 

Flow (cfs)

Runoff Volume 

(ac-ft)
4.3782 3.0499 1.3283 13.792 4.321

J-2 0.1369 0.1369 0.449 0.148

I-2 0.1902 0.1902 0.624 0.205

2 5.0790 1.0790 4.0000 12.177 3.812

3 J-3 0.3501 0.1204 0.2297 1.054 0.305

4 0.6970 0.6970 2.286 0.752

5.1676 0.1430 4.1001 0.0000 0.0000 0.0000 0.9245 16.7180 5.2870

A-2 0.0598 0.0598 0.196 0.064

A-3 0.0819 0.0819 0.269 0.088

A-4 0.0812 0.0781 0.0031 0.266 0.087

A-5 0.1425 0.1173 0.0252 0.463 0.146

A-6 0.1229 0.1092 0.0137 0.397 0.124

A-7 0.1899 0.1768 0.0131 0.621 0.201

A-8 0.1160 0.1160 0.38 0.125

A-9 0.1321 0.1321 0.433 0.143

A-10 0.1509 0.1509 0.495 0.163

A-11 0.0744 0.0661 0.0083 0.243 0.077

A-12 0.0641 0.0568 0.0073 0.209 0.067

A-13 0.0650 0.0576 0.0074 0.213 0.068

A-14 0.1076 0.0934 0.0142 0.351 0.112

A-15 0.1131 0.1131 0.371 0.122

A-16 0.1419 0.1419 0.465 0.153

B-2 0.1281 0.0988 0.0293 0.415 0.129

B-3 0.1558 0.1158 0.0400 0.503 0.156

B-4 0.1545 0.1323 0.0222 0.503 0.16

B-6 0.1628 0.0608 0.1020 0.494 0.144

B-7 0.1898 0.1342 0.0556 0.61 0.188

B-8 0.1281 0.0605 0.0676 0.397 0.117

B-9 0.1989 0.0930 0.0300 0.0759 0.629 0.19

B-10 0.4342 0.0500 0.3690 0.0152 1.422 0.464

B-14 0.1839 0.1650 0.0189 0.601 0.193

D-2 0.1072 0.0814 0.0258 0.347 0.108

D-3 0.1304 0.1014 0.0290 0.422 0.132

D-4 0.1364 0.1147 0.0217 0.444 0.141

D-5 0.1813 0.1531 0.0282 0.59 0.187

D-6 0.1120 0.0926 0.0194 0.364 0.115

D-7 0.1361 0.1176 0.0185 0.444 0.141

D-8 0.1349 0.1211 0.0138 0.441 0.141

D-9 0.0535 0.0497 0.0038 0.175 0.057

E-2 0.1031 0.0754 0.0277 0.332 0.103

E-3 0.1927 0.1225 0.0702 0.613 0.186

E-4 0.1518 0.1497 0.0021 0.498 0.163

E-5 0.1859 0.1055 0.0804 0.586 0.176

E-9 0.1629 0.0980 0.0649 0.516 0.156

1.3176 0.0000 0.5052 0.0000 0.0000 0.0000 0.8124 1.1700 0.3330

L-3 0.3636 0.0676 0.2960 1.047 0.297

6a 0.0394 0.0191 0.0203 0.123 0.036

6b 0.9146 0.4185 0.4961 1.657 0.523

3.1767 0.2700 0.7325 0.0000 0.0000 0.2575 1.9167 9.3370 2.7260

B-11 0.3431 0.0929 0.1286 0.1216 1.093 0.333

B-12 0.3905 0.1581 0.1162 0.1162 1.254 0.386

M-1/J-4 0.6106 0.6106 1.651 0.458

M-2 0.3676 0.1547 0.2129 1.126 0.33

N-1/B-13 0.7227 0.7227 1.954 0.542

N-2 0.0998 0.0998 0.27 0.075

N-3 0.1491 0.1491 0.403 0.112

N-4 0.4933 0.0190 0.3330 0.1413 1.586 0.49

8 C-3 0.5828 0.0027 0.5801 1.579 0.438

9 1.0330 1.0330 3.388 1.115

2.8116 0.2470 1.3646 0.1027 0.1000 0.0000 0.9973 8.8190 2.6620

E-6 0.1781 0.0758 0.1023 0.546 0.16

E-7 0.2460 0.0802 0.1658 0.737 0.213

E-8 1.7562 0.2470 0.7077 0.1027 0.1000 0.5988 5.509 1.648

E-10 0.2599 0.1295 0.1304 0.809 0.24

E-11 0.3714 0.3714 1.218 0.401

11 4.6530 4.6530 14.995 5.023

1.7939 0.0000 0.6613 0.0000 0.0000 0.5508 0.5818 5.5670 1.6540

G-2 1.4182 0.4978 0.5000 0.4204 4.399 1.3

F-11 0.1207 0.0699 0.0508 0.396 0.13

F-12 0.2550 0.0936 0.1614 0.772 0.224

13 2.1410 2.1410 6.9 2.311

5.6153 0.2460 2.8611 0.0000 0.0000 0.0000 2.5082 17.4220 5.3250

F-13 0.0952 0.0952 0.312 0.103

F-234 0.2907 0.2907 0.796 0.222

V-1 0.5035 0.3674 0.1361 1.622 0.502

V-2 0.6508 0.2919 0.3589 2.005 0.59

V-3 0.2959 0.2908 0.0051 0.971 0.323

V-4 0.4497 0.4497 1.476 0.491

V-5 0.4803 0.4803 1.577 0.514

V-6 0.5403 0.4136 0.1267 1.771 0.593

Vswale 2.3089 0.2460 0.4722 1.5907 6.892 1.987

1.1302 0.0000 0.9230 0.0000 0.0000 0.0000 0.2072 3.6520 1.1570

F-5 0.1535 0.0919 0.0616 0.486 0.147

F-6 0.1878 0.1714 0.0164 0.614 0.198

F-7 0.2569 0.2432 0.0137 0.841 0.273

F-8 0.3313 0.3145 0.0168 1.085 0.353

F-10 0.2007 0.1020 0.0987 0.626 0.186

20.7030 0.0000 0.6388 1.1312 0.9376 4.2910 13.7046 55.3670 15.7730

DRS 2.7076 0.6388 1.1312 0.9376

Bypass Swale 0.6354 0.4898 0.1456 1.704 0.473

Cons Area 2.5100 1.2700 1.2400

Basin 16(N) 8.8110 2.5312 6.2800 29.902 8.498

Basin 16(S) 6.0390 6.0390 23.761 6.802

TOTAL 60.63 9.43 14.95956 1.2339 1.0376 7.5066 26.4625 174.223 52.994

Palm Beach Renewable Energy Facility No. 2
Palm Beach County, Florida

MODEL BASIN CALCULATIONS
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