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10.0 APPENDICES 

10.1 316 (a) and (b) 

10.1.1 316 (a) and (b) Demonstrations 

Thermal and cooling water intake impacts to aquatic resources are both regulated by the Clean Water 

Act, Sections 316(a) and (b), respectively.  316(a) and (b) demonstration studies were conducted in 

1983-1984 to evaluate the impact of CR 1, 2, and 3 on regional fisheries (Crystal River Units 1, 2, 

and 3, 316 Demonstration Final Report, Florida Power Corporation, 1985).  A sampling program was 

conducted from 1983 to 1984 to evaluate the 1) thermal impacts on water quality, benthos, 

macrophytes, salt marsh and fisheries and 2) intake effects from entrainment and impingement.  

Sampling began in June 1983 and ended June 1984.  Sampling methods followed standard protocols.   

10.1.1.1 316(a) Demonstration 

The comprehensive 316(a) study conducted from 1983-1984 demonstrated that the existing thermal 

discharge caused substantial damage in Crystal Bay in violation of the existing Florida water quality 

standards [FAC Section 17-3.05(1) (a)].  FPC submitted a proposal for certain mitigation measures 

which included: creation of marshes, planting of seagrasses, construction, and operation of a hatchery, 

and implementation of a monitoring program.  On January 23, 1987, FPC submitted an alternative 

proposal to extend the existing discharge canal.  Additional information regarding that proposal was 

provided on April 17, 1987, which included the installation of helper cooling towers (i.e., to cool a 

portion of the plant’s heated effluent and return it to the discharge canal to mix with the remainder of 

un-cooled effluent).  The proposal was modified on March 1, 1988, to include a seagrass monitoring 

and planting program, and a limitation on plant operations to maintain a three-hour average 

temperature not to exceed 96.5ºF. 

Subsequently, the EPA (and FDEP) issued an NPDES permit in 1988 with a 316(a) variance and 

daily maximum three hour rolling average thermal discharge limit of 96.5oF.  The 316(a) variance 

was reissued during the most recent permit renewal cycle, and is still in effect because “there have 

been no physical or operational changes and no changes are expected in the upcoming permit cycle 

that will materially change the plant cooling water intake and discharge characteristics”.  The thermal 

variance remains a condition of the current NPDES permit, issued May 9, 2005 (Appendix 10.4).   
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The helper cooling towers are currently operated as necessary to ensure that the discharge 

temperature does not exceed 96.5°F (as a three-hour rolling average) at the point of discharge into the 

Gulf of Mexico.  In February 2006, PEF received approval from the state of Florida to install modular 

cooling towers to allow that CR 1 and 2 operate during the warmest times of the year.  As discussed 

in Section 3.5, the new South Cooling Towers will be installed and operated as necessary to ensure 

that the discharge does not exceed 96.5oF.  There will be no net thermal discharge increase associated 

with the CR3 Uprate Project.   

10.1.1.2 316(b) Demonstration 

Section 316(b) of the CWA requires that the location, design, construction and capacity of the facility 

cooling water intake structure (CWIS) reflect the best technology available for minimizing adverse 

environmental impacts.  Environmental impacts associated with CWIS may be caused by water 

withdrawals which result in impingement (trapped against intake screens) or entrainmented (drawn 

into and through the cooling system - i.e., pumps, condenser tubing, etc).   

The intakes of the Crystal River Power Plant are located in an estuarine nursery area.  The capacity of 

Units 1, 2, and 3, based on a once-through cooling mode is 1,898 MGD.  There are no design features 

incorporated in the facility which would minimize impact of the large volume of flow and location.  

The EPA previously determined that the location, capacity, and design of Crystal River Units 1, 2, 

and 3 do not reflect the best technology available for minimizing adverse impacts as required by 

316(b) of the CWA.  To minimize the adverse impact of the plant intake structures, installation of fine 

mesh screen and a return mechanism would constitute best available technology.  However, such a 

modification was not considered to be technically feasible, due to the use of the intake canal for coal 

delivery.  Ambient silt from the Gulf of Mexico, which settles in the intake canal is re-suspended by 

coal barges, would collect on the intake screens (0.5 mm mesh would necessary to remove fish eggs 

and larvae).  Even if the silt did not clog the screens and render them inoperable, return of the 

removed solids to Salt Creek (necessary for return of aquatic organisms in Crystal River site) would 

cause unacceptable siltation in the small creek.  No other practical technological modification of the 

cooling water intake structures is available which would minimize the environmental impacts to an 

acceptable level.  Therefore, it was concluded that a reduction of plant flow by 15 percent during the 

months of November through April, in conjunction with the construction and operation of a fish 

hatchery over the remaining operating life of CR 1, 2 and 3 constituted minimization of the 

environmental impacts of the cooling water intake. 
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10.1.2 Entrainment 

The reduction of intake flow by 15 percent was specifically required to offset entrainment impacts 

associated with facility operations.   Specifically, cooling water withdrawals are limited to 1,897.9 

MGD from May 1 – October 31 and 1,613.2 MGD from November 1 – April 30 to minimize impact 

to the fall, winter and early spring spawners including pinfish, Atlantic croaker, Gulf flounder, Gulf 

menhaden, striped mullet and spot.  Flow reductions as required in the current NPDES permit 

continue to offset the previously identified entrainment impacts associated with the operation of  

CR 1, 2 and 3. 

10.1.3 Impingement 

The Crystal River Mariculture Center was established to mitigate fisheries impacts (impingement) 

related to the once-through cooling water system at CR 1, 2, and 3.  The multi-species marine fish 

hatchery began operation in October 1991.  The Center has four spawn rooms and eight one-acre 

ponds.  Red drum, spotted seatrout, pink shrimp and striped mullet were the species initially selected 

for culture.  Pigfish, silver fish, blue crab and stone crab were added and cultured at the Center.  To 

date, 945,394 red drum fingerlings, 808,164 seatrout fingerlings, and 241,898 pink shrimp have been 

released in areas of the Gulf of Mexico.  The continued operation of the Mariculture Center 

successfully offsets the previously identified impingement impacts associated with the operation of 

CR 1, 2 and 3.   

10.1.4 CR3 Uprate Project 

The CR3 Uprate Project will result in increased cooling water flow rates and a larger pumping 

capacity than what currently exists within the water flow system which supply the steam generators.  

Overall, the uprate project will result in an additional 140 MW of power and include alterations that 

will elevate the thermal discharge.    

As discussed in Section 3.5, a new SCT has been proposed both to offset the increased circulating 

water rejected heat and to replace the existing modular HCT.  A small portion of the increased flow 

associated with the uprate project (up to about 1,288 gpm) will be evaporated in the recirculating 

portion of the new SCT, which will be used year-round to dissipate the increase in rejected heat.  The 

new SCT has also been designed to avoid any increase in flow into the intake canal from Crystal 

Bay/Gulf of Mexico, and to avoid any increase in heat load or temperature rise leaving the discharge 
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canal to Crystal Bay/Gulf of Mexico. For the purpose of this SCA, a conservative and conceptual 

design plan for the South Cooling Tower has been proposed.  Detailed design will be addressed as 

part of the NPDES renewal process in 2009.  

PEF may propose to install the new permanent SCT, between the intake and the discharge canal as 

shown in Figure 3.5.1-1, which will include a safety factor (of at least one cell) and consist of 18 cells 

arranged in a 9 by 2 configuration.  Depending on the final amount of the increase in condenser 

cooling water, between six and eight cells will be operated full time in the recirculating mode, and 

from 12 to 10 respectively would be operated in the helper mode as required.   

Figure 3.5.1-1 provides a simplified water use diagram showing the expected division of flow for the 

latter case.  The flow from eight cells is estimated to be 152,136 gpm, which is more than the 

potential maximum CR3 condenser cooling water flow rate increase of 150,000 gpm.  Therefore, the  

CR3 Uprate Project should actually cause some slight reduction in entrainment relative to the existing 

conditions. 

Through-screen velocity is anticipated to increase from 1.45 fps (max at MLW) to as much as  

2.02 fps (max at MLW) with the CR3 Uprate Project.  This is because the four existing cooling water 

pumps will be modified to deliver as much as 207,778 gpm each.  This increased velocity could result 

in an increase in impingement mortality.  The installation and operation of the proposed recirculating 

six to eight cells of the SCT will slightly reduce entrainment impacts due to the slightly reduced 

overall intake flow from Crystal Bay, and may also reduce impingement mortality by reducing the 

number of organisms available to be impinged.   

As necessary PEF intends to request modification of the NPDES permit to authorize the operation of 

the new SCT and an increase in circulating water flow at CR3 from 680,000 gpm/923 MGD to as 

much as 830,000 gpm/1,195 MGD.  Overall, the proposed CR3 Uprate Project will not increase flow 

to the intake canal from Crystal Bay and there will be no net increase in the thermal discharge at the 

NPDES POD.  The CR3 Uprate Project will not have a negative impact to fisheries or the aquatic 

environment.   

In the interim, the NPDES permit issued May 9, 2005 acknowledges that the existing mitigation 

measures are adequate and constitute the most recent 316 (a) and (b) determination of BTA for the 

CREC.   




















































































































































































