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Dear Chairman Hanson, Commissioner Baran, Commissioner Wright, Secretary Haaland, 

Director Williams, Supervisor Williams, Mr. Silagy, Mr. Robo, and Mr. Ketchum, 

On behalf of the Center for Biological Diversity (Center), we provide notice pursuant to Section 

11(g) of the Endangered Species Act (ESA)1 that the Nuclear Regulatory Commission (NRC) 

and U.S. Fish and Wildlife Service (FWS) are in violation of Section 7 and 9 of the ESA and the 

ESA’s implementing  regulations,2 in connection with NRC’s issuance and modification of 

subsequent renewed licenses authorizing Florida Power & Light Company (FPL) to operate 

Turkey Point Nuclear Generating Station Units 3 and 4 for an additional 20 years beginning in 

2032 and 2033 (2052/2053 Licenses) and the licenses’ effects on the threatened American 

crocodile (Crocodylus acutus) and eastern indigo snake (Drymarchon couperi). As detailed in 

this letter, the operative biological opinion for Turkey Point Units 3 and 4 does not consider 

effects to listed species and their critical habitat from now until 2032, the operational timeframe 

authorized for Turkey Point Units 3 and 4 under the 2052/2053 Licenses, as recently amended by 

NRC. As a consequence, the biological opinion does not address whether current activities and 

those anticipated for the next decade jeopardize the existence of listed species or adversely 

modify critical habitat. By the same token, because there is no current “take” authorization in 

effect, NRC and FPL are also violating  ESA Section 9’s prohibition against unauthorized take. 

NRC and FWS must revisit and revise the operative biological opinion to comply with the ESA 

or reinitiate consultation to consider how authorizing the operation of Turkey Point Units 3 and 4 

affects listed species and critical habitat from now until 2032. If NRC and FWS do not cure their 

failure to reinitiate consultation, the agencies will continue to violate the ESA and leave federally 

threatened species vulnerable, without lawful and accurate analysis of the current and ongoing 

effects of the 2052/2053 Licenses and without a lawful finding as to whether the licenses will 

jeopardize the species’ continued existence or adversely modify their critical habitat. 

ENTITY GIVING NOTICE 

The Center for Biological Diversity is a national, nonprofit conservation organization with more 

than 1.7 million members and online activists dedicated to the protection of endangered species 

and the habitat and climate they need to survive. The Center and its members are concerned with 

the conservation of imperiled species, like the American crocodile and eastern indigo snake, and 

effective implementation of the ESA. 

THE ENDANGERED SPECIES ACT 

The ESA is “the most comprehensive legislation for the preservation of endangered species ever 

enacted by any nation,” with the vital objective to “halt and reverse the trend toward species 

extinction, whatever the cost.”3 To that end, the purpose of the ESA is “to provide a program for 

the conservation of . . . endangered species and threatened species” and to “provide a means 

whereby the ecosystems upon which endangered species and threatened species depend may be 

 
1 16 U.S.C. § 1540(g). 
2 Id. § 1536; 50 C.F.R. Part 402. FWS’s violations of the ESA are also arbitrary and capricious, an abuse of 

discretion, and not in accordance with law, in violation of the Administrative Procedure Act, 5 U.S.C. § 706(2). 
3 Tenn. Valley Auth. v. Hill, 437 U.S. 153, 180 (1978). 
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conserved.”4 The Secretary of the Interior administers the ESA through FWS for terrestrial, non-

marine aquatic species, and certain marine species while on land.  

The heart of the ESA is the federal consultation requirement. Section 7(a)(2) sets forth a 

substantive duty for federal agencies to ensure the actions they authorize or carry out are not 

likely to jeopardize listed species or destroy or adversely modify critical habitat designated for 

those species.5 These federal “action agencies” must fulfill their substantive obligation through a 

consultation procedure with the “expert agency”—FWS in the case of the American crocodile 

and eastern indigo snake.6 If the action agency determines, with written concurrence from FWS, 

that the proposed action is not likely to adversely affect any listed species or critical habitat, the 

action agency is not required to initiate formal consultation.7 Otherwise, if the action may affect 

listed species or critical habitat, the ESA requires formal consultation.8 

When engaging in Section 7 consultation, the ESA requires FWS to render its decision by 

evaluating the “best scientific and commercial data available.”9 At the conclusion of the formal 

consultation process, FWS must issue a “biological opinion” that “detail[s] how the agency 

action affects the species,”10 and sets forth FWS’s opinion as to whether the action is “likely to 

jeopardize” the continued existence of a listed species.11 If FWS determines the project is 

unlikely to cause jeopardy to the species or adverse modification of critical habitat, the agency 

must provide a statement specifying the impact of the incidental take on the listed species, 

outlining “reasonable and prudent measures” (RPMs) to minimize the impact from incidental 

take, and setting forth any conditions the agency and applicant must follow.12 If FWS determines 

the agency action is likely to jeopardize the continued existence of a listed species or result in 

adverse modification of critical habitat, the biological opinion must suggest “reasonable and 

prudent alternatives” that would reduce action-related impacts such that the agency action may 

avoid jeopardizing listed species.13 

If the agency action is expected to cause “take,” defined as to “harass, harm, pursue, hunt, shoot, 

wound kill, trap, capture, or collect, or to attempt to engage in any such conduct,”14 FWS must also 

include an incidental take statement (ITS) in its biological opinion.15 The ITS must, wherever 

 
4 16 U.S.C. § 1531(b). 
5 Id. § 1536(a)(2). 
6 Id.; 50 C.F.R. § 402.01(b) 
7 Id. §§ 402.13(c), 402.14(b)(1). 
8 Id. § 402.14. 
9 16 U.S.C. § 1536(a)(2). 
10 Id. § 1536(b)(3)(A). 
11 50 C.F.R. § 402.14(h)(1)–(3). 
12 16 U.S.C. § 1536(b)(4)(A)–(C).  
13 Id. § 1536(b)(3)(A).   
14 Id. § 1532(19). Harm means “an act which actually kills or injures wildlife” and “may include significant habitat 

modification or degradation where it actually kills or injures wildlife by significantly impairing essential behavioral 

patterns, including breeding, feeding or sheltering.” 50 C.F.R. § 17.3. Harass means “means an intentional or 

negligent act or omission which creates the likelihood of injury to wildlife by annoying it to such an extent as to 

significantly disrupt normal behavioral patterns which include, but are not limited to, breeding, feeding, or 

sheltering.” Id. 
15 Id. § 402.14(i). 
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practicable, quantify the amount of take allowed for each species, thereby creating a meaningful 

“trigger” to reinitiate consultation when an allowable level of take is exceeded.16 

Even after the action and expert agencies complete formal consultation, the ESA imposes an 

ongoing duty to reinitiate consultation where “discretionary Federal involvement or control over 

the action has been retained or is authorized by law” and:  

(1) the amount or extent of taking specified in the incidental take statement is 

exceeded;  

(2) new information reveals effects of the action that may affect listed species or 

critical habitat in a manner or to an extent not previously considered;  

(3) the identified action is subsequently modified in a manner that causes an effect 

to the listed species or critical habitat that was not considered in the biological 

opinion or written concurrence; or  

(4) a new species is listed or critical habitat designated that may be affected by the 

identified action.17  

The duty to reinitiate consultation lies with both the action agency and the consulting agency.18  

Compliance with a valid biological opinion and its incidental take statement protects federal 

agencies, and others acting under the biological opinion from enforcement action under ESA 

Section 9’s prohibition against unauthorized take.19 However, take not in compliance with a 

valid biological opinion or absent a valid take statement or take permit violates Section 9 of the 

ESA. 

Federal agencies have additional responsibilities under Section 7(a)(1) of the ESA, including a 

requirement that they “utilize their authorities in furtherance of the purposes of [the Act]” and to 

“carry[ ] out programs for the conservation of” listed species.20 The ESA defines “conservation” 

to mean the use of “all methods and procedures” that are necessary to recover a listed species to 

the point where protections under the act are no longer necessary.21 Thus, section 7(a)(1) requires 

each federal agency to ensure that its actions are consistent with the recovery of listed species.22 

 
16 Id. § 402.14(i)(1)(i). 
17 Id. § 402.16(a). 
18 Ctr. for Biological Diversity v. United States Army Corps of Eng’rs, No. 19-cv-14199, 2020 U.S. Dist. LEXIS 

252820, at *7 (S.D. Fla. Aug. 28, 2020) (citing Salmon Spawning & Recovery All. v. Gutierrez, 545 F.3d 1220, 1229 

(9th Cir. 2008)). 
19 16 U.S.C. §§ 1536(o)(2); 1538(a); 50 C.F.R. § 17.31(a).  
20 16 U.S.C. § 1536(a)(1). 
21 Id. § 1532(3). 
22 See 50 C.F.R. § 402.15(a) (explaining that it is each agency’s continuing obligation to “determine whether and in 

what manner to proceed with the action in light of its section 7 obligations” to protect and recover listed species). 
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BACKGROUND 

The Threatened American Crocodile 

The American crocodile (Crocodylus acutus) is a large reptile found only in southern Florida, 

Central America, South America, and the Caribbean. The crocodile is similar in appearance to 

the American alligator but can be distinguished by its slender body, tapered snout, and exposed 

fourth tooth on the lower jaw.23 

FWS listed the United States population of the American crocodile as endangered under the ESA 

in 1975 due to threats from habitat loss caused by human development, poaching, nest predators 

like raccoons, and the inadequacy of regulatory mechanisms to protect them.24 Later in 2007, 

FWS reclassified the distinct population segment of crocodiles in Florida as threatened.25  

FWS has also designated critical habitat for the crocodile, which includes all land and water 

within an area of south Florida shown in the map below.26 The species was in particular need of 

habitat protection because of documented population declines associated with habitat alterations 

and direct human disturbances to crocodiles and their nests.27 

 

 
23 U.S. Fish & Wildlife Serv., Multi-Species Recovery Plan for South Florida 4-509–4-510 (May 18, 1999), 

available at https://ecos.fws.gov/docs/recovery_plan/140903.pdf [hereinafter Multi-Species Recovery Plan].  
24 40 Fed. Reg. 44149 (Sept. 25, 1975). 
25 72 Fed. Reg. 13027, 13041 (Mar. 20, 2007). 
26 41 Fed. Reg. 41914 (Sept. 24, 1976). 
27 Multi-Species Recovery Plan at 4-515. 

https://ecos.fws.gov/docs/recovery_plan/140903.pdf
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Currently, the primary threats to the crocodile are habitat alteration and human disturbance.28 

Human encroachment into estuarine habitats can disturb crocodiles to such an extent that normal 

behavior patterns are altered, and scientific observations suggest that repeated close human 

presence may cause female crocodiles to abandon nests or relocate nest sites.29 Additionally, 

crocodiles and hatchlings living near developed areas are susceptible to injury or death when 

struck by vehicles.30 Water salinity also affects habitat suitability for the crocodile, and 

availability of fresh water is essential to hatchling crocodile survival.31 Hatchling crocodiles can 

become stressed and even die when they do not have periodic access to fresh water.32 Other 

threats to the species include stochastic natural disasters such as hurricanes and cold weather, 

human-crocodile conflict, invasive species of plants and animals, continued habitat degradation, 

and sea level rise.33 In 2019, in an updated recovery plan for the crocodile, FWS also described 

“reduction in nesting due to poor water quality at FPL’s Turkey Point Power Plant” alongside 

“new potential threats” to the species.34 

Turkey Point Nuclear Generating Station and Its Effects on the Crocodile 

The Turkey Point Nuclear Generating Station (Turkey Point), operated by FPL, is located just 

south of Miami, Florida, within the American crocodile’s critical habitat and near several 

protected areas, including Everglades National Park, Biscayne National Park, and Crocodile 

Lake National Wildlife Refuge.35 Turkey Point has two nuclear power units, known as Units 3 

and 4.36 NRC first permitted Units 3 and 4 in 1972 and 1973, respectively, then issued renewed 

licenses in 2002, intended to govern operation of Units 3 and 4 through 2032 and 2033, 

respectively.37 

Because NRC acknowledged that the initial extension of the licenses for Units 3 and 4 could 

have impacts on species listed under the ESA, NRC informally consulted over those impacts and 

received a concurrence from FWS in December 2001.38 Four years later, following the death by 

vehicle strike of a juvenile crocodile on the Turkey Point site, NRC requested that FWS reinitiate 

 
28 Id. at 4-509. 
29 Id. at 4-516. 
30 Id. at 4-519. 
31 Id. at 4-517, 4-519. 
32 Id. at 4-517, 4-519. 
33 Id. at 4-509, 4-520–4-521; U.S. Fish & Wildlife Serv., Recovery Plan for the Distinct Population Segment of the 

American crocodile (Crocodylus acutus) in Florida, Amendment 1, 3 (Nov. 7, 2019), available at 

https://ecos.fws.gov/docs/recovery_plan/American%20crocodile%20Recovery%20Plan%20Amendment.pdf 

[hereinafter Recovery Plan Amendment] (noting that the threats outlined in the Multi-Species Recovery Plan remain 

the same, but listing new threats). 
34 Recovery Plan Amendment at 3–4. Notably, one of the delisting criteria for the crocodile is the existence of stable 

or increasing trends in nesting and natural recruitment at three of five nesting areas, one of which is FPL’s Turkey 

Point Power Plant Site. 
35 It is also immediately adjacent to FPL’s 13,000-acre Everglades Mitigation Bank. 
36 Turkey Point also has two retired oil/natural gas/used oil/propane-fired generation units (Units 1 and 2) and a 

combined-cycle gas-fired Unit (Unit 5). 
37 U.S. Nuclear Regulatory Comm’n, Turkey Point Nuclear Generating Unit 3, https://www.nrc.gov/info-

finder/reactors/tp3.html (updated Mar. 24, 2021); U.S. Nuclear Regulatory Comm’n, Turkey Point Nuclear 

Generating Unit 4, https://www.nrc.gov/info-finder/reactors/tp4.html (updated Mar. 24, 2021). 
38 Letter from Paul Souza, U.S. Fish & Wildlife Serv., to Frank Gillespie, U.S. Nuclear Regulatory Comm’n, 

transmitting biological opinion on renewal of licenses for Turkey Point Units 3 and 4, 2 (May 5, 2006) (Attachment 

1). 

https://ecos.fws.gov/docs/recovery_plan/American%20crocodile%20Recovery%20Plan%20Amendment.pdf
https://www.nrc.gov/info-finder/reactors/tp3.html
https://www.nrc.gov/info-finder/reactors/tp3.html
https://www.nrc.gov/info-finder/reactors/tp4.html
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formal consultation on the relicensing.39 In May 2006, following consultation, FWS issued a 

biological opinion concurring with NRC’s determination that issuance of the 2002 renewed 

licenses was likely to adversely affect the American crocodile.40 

In the 2006 biological opinion, FWS emphasized that the Turkey Point site contained important 

habitat for the American crocodile, particularly in the 5,900-acre cooling canal system, where 

crocodiles used the berms between the canals to nest.41 At the time, nesting in the cooling canal 

system comprised roughly a third of annual nest production in all of south Florida.42 Because 

crocodiles regularly used the cooling canals and surrounding habitat at the Turkey Point site, 

FWS analyzed potential effects to the species, including the risk of crocodiles being injured or 

killed by the water intake system, harmed by hypersaline waters in the cooling canal system, and 

killed or harmed by ongoing maintenance activities and motor vehicle traffic.43 Ultimately, FWS 

anticipated that relicensing Turkey Point Units 3 and 4 would lead to the incidental, lethal take of 

one American crocodile every 5 years and concluded that the action was not likely to jeopardize 

the crocodile’s continued existence.44 

Less than a month after FWS issued its 2006 biological opinion, FWS and NRC reinitiated 

formal consultation when a vehicle struck another crocodile on the Turkey Point site. FWS 

amended the 2006 biological opinion to require 5 mph speed limit signs and revised its amount 

or extent of anticipated take to two crocodiles from May 5, 2006, through May 4, 2011, and one 

American crocodile per year thereafter.45 

In the mid 2010s, declining conditions within the Turkey Point cooling canal system caused a 

substantial decline in the health and numbers of crocodiles who used the system for nesting and 

foraging. The cooling canal system receives water from Turkey Point Units 3 and 4 from a 

discharge canal, where it cools, largely through evaporation, and then returns to an intake canal 

where it is used again to cool Units 3 and 4.46 From 2013 through 2017, increased power 

production from Turkey Point Units 3 and 4, along with discharge of vegetative cuttings and 

reduced precipitation, caused increased water temperature and salinity and decreased water 

quality within the cooling canal system.47 The high salinity and heat, and decreased water 

quality, caused seagrass colonies within the cooling canal system to die off, shifting the 

ecosystem from a seagrass-dominated system to an algal-dominated one.48 Decomposition of the 

seagrasses released a significant volume of nutrients into the cooling canal system, which fed 

 
39 Id. at 1. 
40 Id. at 2–3. 
41 Id. at 9. However, the biological opinion also noted that construction of the facility in the 1960s and 1970s had a 

significant effect on the American crocodile by filling and excavating a large proportion of native wetland habitat. In 

the 1980s, FPL initiated a management program for crocodile nesting in consultation with FWS. Id. at 10. 
42 Id.  
43 Id. at 11–13. 
44 Id. at 14–15. 
45 Letter from Paul Souza, U.S. Fish and Wildlife Serv., to Frank Gillespie, U.S. Nuclear Regulatory Comm’n, 

regarding reinitiated formal consultation on renewed licenses for Units 3 and 4, 1–2 (Aug. 1, 2006) (Attachment 2). 
46 Letter from Roxanna Hinzman, U.S. Fish and Wildlife Serv., to Briana Grange, U.S. Nuclear Regulatory 

Comm’n, regarding formal consultation on subsequent renewed licenses for Units 3 and 4, 5 (July 25, 2019) 

[hereinafter 2019 Biological Opinion] (Attachment 3). 
47 Id. at 31. 
48 Id. at 11, 32. By 2016, no seagrasses remained in the cooling canal system. Id. at 11. 
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algal blooms and resulted in high turbidity and further degraded water quality.49 As the seagrass 

died off, so did the majority of the crocodiles’ prey.50 These conditions caused crocodiles to 

starve and experience stress, dehydration, and malnutrition, which in turn caused a reduction in 

numbers of crocodiles, as well as nesting and hatchling abundance.51 Although FPL is currently 

required to conduct activities aimed at improving water quality within the cooling canal system 

pursuant to a 2015 consent agreement with the Miami-Dade County Department of 

Environmental Resources Management (DERM) and a 2016 consent order with the Florida 

Department of Environmental Protection (FDEP),52 current conditions within the system are 

having an adverse impact on crocodiles and their critical habitat beyond those considered in any 

Section 7 consultation.53  

There is nothing on the public record indicating that NRC and FWS reinitiated consultation to 

analyze and consider the new information demonstrating adverse effects the degraded cooling 

canal system caused to American crocodiles.  

The 2052/2053 Licenses for Units 3 and 4 and the 2019 Biological Opinion 

In 2018, FPL applied for subsequent renewed licenses to operate Turkey Point Units 3 and 4 for 

an additional twenty years beyond their initial extended terms (set to end in 2032 and 2033, 

respectively) until 2052 and 2053, respectively (2052/2053 Licenses).54 NRC and FWS initiated 

formal consultation over 2052/2053 Licenses, and FWS issued a biological opinion in July 2019 

that analyzed the effects of the 2052/2053 Licenses on the threatened American crocodile and its 

critical habitat, and the threatened eastern indigo snake.55 The 2019 biological opinion 

considered the effects of the 2052/2053 Licenses for a period beginning in 2032 and 2033 and 

ending in 2052 and 2053. It explicitly did not consider the effect of the 2052/2053 Licenses for 

the period from 2019 to 2032 and 2033. Indeed FWS described the agency action under review 

as “to issue subsequent renewed licenses for Turkey Point Units 3 and 4 authorizing an 

additional 20 years of operation after the expiration of the current licenses.”56 FWS further 

explained that the “current Turkey Point licenses are set to expire in July 2032 (Unit 3) and April 

2033 (Unit 4).”57  

Furthermore, throughout FWS’s review of the “Effects of the Action” (i.e., effects of NRC’s 

issuance of the 2052/2053 Licenses), the agency projected and analyzed conditions between 

2032 and 2053, the period of time for which the 2052/2053 Licenses would extend the operation 

 
49 Id. 
50 Id. at 32. 
51 Id. at 31, 32–33. 
52 Id. at 5–6, 34. 
53 Id. at 31, 33, 34, 40. 
54 See Letter from William D. Maher, Florida Power & Light, Co., to NRC Document Control Desk (Apr. 10, 2018) 

(ML18113A132 (package) and ML18102A521 (supplemental ER information) (transmitting a revised subsequent 

license renewal application)).  
55 2019 Biological Opinion at 1. FWS also concluded that the subsequent renewed licensing for Turkey Point Units 

3 and 4 were not likely to adversely affect the Florida panther, red knot, wood stork, and west Indian manatee, and 

would not affect the piping plover, Kirtland’s warbler, Florida bonneted bat, Blodgett’s silverbush, Cape Sable 

thoroughwort, Florida semaphore cactus, sand flax, and Florida bristle fern. Id. at 2, 14–21. 
56 Id. at 5 (emphasis added). 
57 Id. 
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of Units 3 and 4.58 In doing so, FWS did not consider ongoing effects to species and critical 

habitat in the cooling canal system from 2019 to 2032 and 2033, and then assumed conditions in 

would improve before the beginning of the period authorized 2052/2053 Licenses. For example, 

FWS found that “current conditions within the [cooling canal system] are having an adverse 

impact on crocodiles,” but that conditions would improve in the future, “which is reasonably 

expected to occur prior to the start of the proposed license renewal terms for Turkey Point Units 

3 and 4 (2032 and 2033 to 2052 and 2053, respectively).”59 Likewise, FWS found that “current 

conditions within the [cooling canal system] are diminishing the value of designated critical 

habitat within the [system],” but the system “will likely provide more favorable habitat . . . prior 

to the start of the proposed license renewal terms for Turkey Point Units 3 and 4 (2032 and 2033 

to 2052 and 2053, respectively).”60 

In sum, because FWS defined NRC’s licensing actions as beginning in 2032 and 2033, it did not 

analyze effects of the actions beginning in 2019 and ending in 2032 and 2033, nor did it analyze 

anticipated take or make a jeopardy decision for that timeframe.61 Moreover, FWS did not 

include the terms of 2015 Consent Agreement and 2016 Consent Order, or any other terms to 

address water quality in the cooling canal system, in the “Terms and Conditions” of the 2019 

biological opinion.62 

In December 2019, NRC issued the 2052/2053 Licenses for Turkey Point Nuclear Generating 

Units 3 & 4.63 In transmitting the licenses to FPL, NRC characterized the 2019 biological 

opinion as the “currently applicable” biological opinion and advised that “FPL is required to 

adhere to the requirements of the Incidental Take Statement in th[at] Biological Opinion.”64 

NRC’s Modification of the 2052/2053 Licenses for Units 3 and 4 

On February 24, 2022, following an appeal of NRC’s decision-making relating to the 

environmental impacts of the 2052/2053 Licenses for Turkey Point Units 3 and 4, NRC reversed 

its decision and found that its environmental review of the applications for Units 3 and 4 is 

incomplete.65 Noting that the previous licenses for Units 3 and 4 covered their operation until 

 
58 Id. at 27–45. The renewed licenses authorize operations through 2032 and 2033 for Units 3 and 4, respectively. 
59 Id. at 31 (emphasis added). See also id. at 34 (finding that “current conditions within the [cooling canal system] 

are having an adverse impact on crocodile nests, hatchlings, and body condition,” but that “the [cooling canal 

system] is likely to provide more favorable nesting and foraging habitat . . . prior to the start of the proposed license 

renewal terms for Turkey Point Units 3 and 4 (2032 and 2033 to 2052 and 2053, respectively”). 
60 Id. at 40 (emphasis added). 
61 Id. at 45 (basing the incidental take statement and jeopardy determination on the biological opinion’s analysis of 

the actions from 2032 and 2033 to 2052 and 2053). 
62 Id. at 47–48. 
63 Letter from David Drucker, U.S. Nuclear Regulatory Comm’n, to Mano Nazar, concerning Florida Power and 

Light Company, Issuance of Subsequent Renewed Facility Operating License Nos. DPR-31 and DPR-41 for Turkey 

Point Nuclear Generating Unit Nos. 3 and 4 (EPID L-2018-RNW-0002) 1 (Dec. 4, 2019) (Attachment 4). 
64 Id. at 2; see also Letter from Benjamin Beasley, U.S. Nuclear Regulatory Comm’n, to Don Moul, Florida Power 

& Light Company, regarding Transmittal of the U.S. Fish and Wildlife Service’s July 25, 2019 Biological Opinion 

for Turkey Point Nuclear Generating Unit Nos. 3 and 4 License Renewal 1 (Aug. 15, 2019) (Attachment 5) (stating 

NRC’s position that the 2019 biological opinion “takes effect immediately and replaces the FWS’s previous 

biological opinion for Turkey Point 3 and 4 dated May 5, 2006, as modified by letter dated August 1, 2006.”). 
65 Florida Power & Light Co. (Turkey Point Nuclear Generating Units 3 and 4), CLI-22-02, 95 NRC __ (Feb. 24, 

2022) (slip op.) (Attachment 6). 
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2032 and 2033, NRC found that “it is appropriate for FPL to maintain the 2052/2053 Licenses, 

but with shortened terms to match the end dates of the previous licenses (i.e., July 19, 2032, and 

April 10, 2033, for Units 3 and 4, respectively) until completion of the NEPA analysis,” and 

directed NRC staff to amend the licenses accordingly.66 

Subsequently, on March 22, 2022, NRC issued a notification that on or about March 25, 2022, it 

intended to issue FPL revised pages for the 2052/2053 Licenses for Units 3 and 4 that provided 

the licenses “shall expire at midnight on July 19, 2032, and at midnight on April 10, 2033, 

respectively.”67 On March 25, 2022, NRC issued the revised pages, truncating the effective date 

of the 2052/2053 Licenses to 2032 and 2033, respectively.68 As a result, the 2019 biological 

opinion does not support the 2052/205 Licenses as modified and granted by NRC.   

VIOLATIONS OF THE ENDANGERED SPECIES ACT 

Based on our review of the ESA consultation documents now in effect, NRC, FWS, and FPL are 

operating without a valid biological opinion and incidental take statement, and this will continue 

to be the case until 2032—meaning there is no valid take coverage, jeopardy determination, or 

adverse modification determination for now and the next 10 years. The 2019 biological opinion 

only applies to a future timeframe—2032 and 2033 to 2052 and 2053—and therefore does not 

lawfully cover NRC’s action from now until 2032.69 Yet NRC and FPL are currently, albeit 

improperly, relying on the 2019 biological opinion to cover their present operations. The 

deficient ESA consultation is only underscored by NRC’s subsequent modification of the 

2052/2053 Licenses, which modifies the action such that the totality of the Licenses’ effects 

(from present to 2032) are unconsidered in the 2019 biological opinion.70 Consequently, NRC 

 
66 Id. 
67 U.S. Nuclear Regulatory Commission Notification in 50-250-SLR and 50-251-SLR (Mar. 22, 2022) (ADAMS 

Accession No. ML22081A337) (Attachment 7). 
68 Letter from Andrea D. Veil, Director, Office of Nuclear Reactor Regulation, NRC to Mr. Bob Coffey, Executive 

Vice President, Nuclear and Chief Nuclear Officer, FPL, re: Turkey Point Nuclear Generating, Units 3 and 4—

Modification to SLR Nos. DPR-31 and DPR-41 in Conjunction with Commission Memorandum and Order CLI-22-

02 (Mar. 25, 2022) (ADAMS Accession No. ML22073A122) (Attachment 8); Turkey Point, Unit 3 Subsequent 

Renewed Facility Operating License No. DPR-31, page 8 (ADAMS Accession No. ML22073A123) (Attachment 9); 

Turkey Point, Unit 4 Subsequent Renewed Facility Operating License No. DPR-41, page 8 (ADAMS Accession No. 

ML22073A124) (Attachment 10). 
69 See Nat’l Wildlife Fed’n v. Nat’l Marine Fisheries Serv., 481 F.3d 1224, 1240–41 (9th Cir. 2006) (upholding 

district court’s remand of a biological opinion where the adverse modification analysis “did not adequately consider 

the proposed action’s short-term negative effects” and “relied on uncertain long-term improvements to critical 

habitat to offset certain short-term degradation”). 
70 At the very least, NRC’s modification of the 2052/2053 Licenses has triggered the need to reinitiate consultation 

over the impacts to listed species. 16 U.S.C. §§ 1536(a)(2); 50 C.F.R. § 402.16(a)(3). NRC modified the 2052/2053 

Licenses to shorten their operational timeframes from present to 2032 and 2033, and the 2019 biological opinion 

explicitly does not analyze effects of the 2052/2053 Licenses for this time period. Therefore, NRC has modified the 

action in a way that causes effects to the American crocodile, its critical habitat, and the eastern indigo snake that 

FWS did not consider in the 2019 biological opinion. For example, FWS has not determined whether current poor 

conditions in the cooling canal system are adversely modifying the American crocodile’s critical habitat, nor has it 

determined what level of incidental take is associated with those adverse conditions and whether that take 

jeopardizes the species. 
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and FWS are violating ESA Section 7’s consultation requirements, and NRC and FPL are 

violating ESA Section 9’s prohibition against unauthorized take.71 

NRC, FWS, and FPL cannot simply fall back on the 2006 biological opinion to remedy the ESA 

violations at issue. While the 2006 biological opinion covered the lifespan of the previous 

renewed licenses (ending in 2032 and 2033), NRC and FPL have indicated they are no longer 

relying on that opinion since the issuance of the 2019 biological opinion.72 Moreover, even if 

NRC and FWS did resurrect the 2006 biological opinion, it would be legally deficient because, at 

a minimum, it does not consider the effects of the adverse conditions in the cooling canal system 

on the American crocodile and does not consider any effects of the action on the eastern indigo 

snake. 

To remedy the ESA violations, NRC and FWS must immediately reinitiate consultation or revise 

the 2019 biological opinion. Alternatively, if the agencies take the position that the 2006 

biological opinion is still in effect, the agencies must explain the basis for that determination and  

reinitiate consultation on the 2006 opinion. At minimum, reinitiated consultation or revisions 

must: 

• Analyze the effects of the 2052/2053 Licenses on listed species from present to 2052 and 

2053, including but not limited to adverse effects caused by conditions in the cooling 

canal system; 

• Estimate incidental take of listed species caused by the 2052/2053 Licenses from present 

to 2052 and 2053 in an incidental take statement, including but not limited to take caused 

by current adverse conditions in the cooling canal system;  

• Determine whether conditions in the cooling canal system caused by the 2052/2053 

Licenses, from present to 2032 and 2033, are likely to adversely modify the American 

crocodile’s critical habitat, and if adverse modification is likely, suggest reasonable and 

prudent alternatives; 

• Determine whether take associated with the 2052/2053 Licenses, from present to 2052 

and 2053, is likely to jeopardize listed species, and if jeopardy is likely, suggest 

reasonable and prudent alternatives; and  

• Revise the terms and conditions of the biological opinion to include the terms of the 2015 

consent agreement and 2016 consent order, or stronger terms and conditions that 

effectively address water quality problems in the cooling canal system. 

CONCLUSION 

For the foregoing reasons, NRC, FWS, and FPL are violating ESA Sections 7 and 9. To remedy 

that violation,  NRC and FWS must promptly revise the operative biological opinion or reinitiate 

consultation, as described above. If you have any questions or wish to discuss the matter, please 

contact me at (727) 755-6950 or ebennett@biologicaldiversity.org.  

 
71 See16 U.S.C. §§ 1536(a)(1)–(2), 1538. 
72 See, e.g., December 4, 2019 Letter from NRC to FPL, at 1 (Attachment 4) (describing the 2019 biological opinion 

the “currently applicable” opinion). 
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Sincerely, 

 
Elise Pautler Bennett 

Deputy Florida Director & Senior Attorney 

Center for Biological Diversity 

P.O. Box 2155 

St. Petersburg, Florida 33731 

(727) 755-6950 

ebennett@biologicaldiversity.org  

 

Cc: 

 

Brooke P. Clark 

Secretary of the Commission 

U.S. Nuclear Regulatory Commission 

Mail Stop O-16 B33 

Washington, DC 20555-0001 

NRCExecSec@nrc.gov 

 

Roxanna Hinzman 

Fish and Wildlife Administrator 

South Florida Ecological Services 

U.S. Fish and Wildlife Service 

1339 20th Street 

Vero Beach, Florida 32960-3559 

roxanna_hinzman@fws.gov  

 

 

mailto:ebennett@biologicaldiversity.org
mailto:NRCExecSec@nrc.gov
mailto:roxanna_hinzman@fws.gov


 

 

Attachment 1 



United States Department of the Interior

FISH AND WILDLIFE SERVICE I.k7"South Florida Ecological Services Office
1339 2 06' Street

Vero Beach, Florida 32960

May 5, 2006

Frank Gillespie
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Mail Stop 0-1 IF I
Washington, D.C. 20555-0001

Service Federal Activity Code: 41420-2006-FA-0478
Service Consultation Code: 41420-2006-F-0125

Project: Renewal of Operating Licenses for the
Nuclear-Powered Generating Units at
the Turkey Point Power Plant

Applicant: Florida Power and Light
Formal Consultation Initiation Date: April 11, 2006

County: Miami-Dade

Dear Mr. Gillespie:

This document transmits the Fish and Wildlife Service's (Service) biological opinion of the
U.S. Nuclear Regulatory Commission's (NRC) renewal of operating licenses for the two nuclear-
powered generating units located at the Turkey Point Power Plant in Miami-Dade County,
Florida, and its effects on the endangered American crocodile (Crocodylus acutus). The Turkey
Point Power Plant is operated by Florida Power and Light (FPL), and the NRC renewed FPL's
operating licenses for the two nuclear-powered generating units on June 6, 2002. The discovery
of a dead juvenile crocodile (presumably unintentionally crushed by a vehicle) at the Turkey
Point Power Plant site on December 21, 2005, prompted the NRC to request that the Service
reinitiate consultation and initiate formal consultation on the action. This biological opinion was
prepared in accordance with section 7 of the Endangered Species Act of 1973, as amended (Act)
(87 Stat. 884; 16 U.S.C. 1531 etseq.).

This biological opinion is based on information provided by FPL, the NRC, emails, telephone
conversations, field investigations, and other sources of information. A complete administrative
record of this consultation is on file at the South Florida Ecological Services Office.

Consultation History

In a letter to the Service dated August 28, 2001, the NRC provided a biological assessment on
their proposal to renew the operating licenses for the two nuclear-powered generating units
(Units 3 and 4) located at FPL's Turkey Point Power Plant. FPL has requested that their licenses
to operate these units be renewed for a period of 20 years. In accordance with section 7 of the
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Act, the NRC determined that the action will have "no effect" or "may affect, but is not likely to
adversely affect" federally listed species, including the American crocodile. The NRC requested
the Service concur with their determination.

In a correspondence to the NRC dated December 7, 2001, the Service concurred with the NRC's
determination that their proposed renewal of the operating licenses for Units 3 and 4 at the
Turkey Point Power Plant will have "no effect" or "may affect, but are not likely to adversely
affect" federally listed species, including the American crocodile.

On December 21, 2005, FPL notified the Service that a juvenile crocodile was found dead on
Bechtel Road near the test canals at the Turkey Point Power Plant site at approximately
1,645 hours. The female crocodile (total length = 47.2 centimeters, weight = 230.4 grams) was
presumably crushed by a vehicle using the roadway. Immediately following the incident, FPL
posted several warning signs in the area where the incident occurred and notified all employees
of the presence of crocodiles on the power plant site and need for caution when driving onsite.
The area where the dead crocodile was discovered was being used as a storage area for materials
related to the construction of a new 1,150-megawatt natural gas-powered generation plant known
as Unit 5. The Unit 5 project site is located immediately north of the existing Unit I power
facility. The Service reviewed the Unit 5 project in a biological opinion issued to the U.S. Army
Corps of Engineers (Corps) on October 6, 2004 (Service Log Number 4-1-04-PL-7414). The
biological opinion provided terms and conditions to be followed by the Corps to reduce take and
to minimize the direct and indirect effects of the project on the American crocodile.

On February 16, 2006, the Service met with representatives of FPL, the Corps, and the NRC.
The purpose of the meeting was to discuss the recent crocodile mortality, the measures
implemented to minimize the potential for future crocodile mortalities, and to request that the
Service anticipate incidental take for potential future crocodile mortalities.

On March 3, 2006, a telephone conference call was conducted among representatives of the
Service and the NRC to determine if the NRC or the Corps would be agency responsible for
consulting with the Service on the ongoing operation of the Turkey Point Power Plant, and its
potential impacts to the American crocodile. As a result of this conference call, the Service and
the NRC agreed that since the NRC is responsible for licensing and regulating the operation and
activities of nuclear power plants, the NRC should consult with the Service on potential effects
to the American crocodile resulting from the ongoing operation of the Turkey Point Power Plant.

In a letter to the Service dated March 24, 2006, and an email dated April 11, 2006, the NRC
requested reinitiation of consultation on their renewal of the operating licenses for Units 3 and
4 at the Turkey Point Power Plant granted to FPL on June 6, 2002. The NRC noted that a dead
juvenile crocodile was found at the Turkey Point Power Plant on December 21, 2005, and
determined that the ongoing operation of the facility, through these license renewals, has the
potential to adversely affect the American crocodile. The NRC also changed its determination
for the American crocodile from "may affect, not likely to adversely affect" to "may affect,
likely to adversely affect," and requested that the Service initiate formal consultation on the
action.
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The Service concurs with the NRC's determination on the American crocodile. As of
April 11, 2006, we received all information necessary for initiation of formal consultation on the
American crocodile for this project as required in the regulations governing interagency
consultations (50 CFR § 402.14). The Service is providing this biological opinion in conclusion
of formal consultation.

BIOLOGICAL OPINION

DESCRIPTION OF THE PROPOSED ACTION

The NRC is the federal agency responsible for the licensing and regulation of nuclear power plants
in the United States. On June 6, 2002, the NRC renewed the operating licenses for the nuclear-
powered generating units (Units 3 and 4) at the Turkey Point Power Plant for a period of 20 years.
On December 21, 2005, FPL notified the Service and the NRC that at about 16:45 hours a juvenile
crocodile was found dead on Bechtel Road near the test canals on the Turkey Point Power Plant
site. This female crocodile (total length = 47.2 centimeters, weight = 230.4 grams) was
presumably crushed by a vehicle using the roadway. Based on this event, the NRC determined that
the ongoing operation of the Turkey Point Power Plant, in accordance with the NRC's 2002 license
renewal action, has the potential to adversely affect the American crocodile and decided to
reinitiate consultation with the Service.

The Turkey Point Power Plant is located on an 11,000-acre project site (Figure 1). The purpose of
the plant is to generate electricity for the residents of Florida. The power plant consists of two
fossil fuel-powered generating units (Units 1 and 2, not under the jurisdiction of the NRC), and two
nuclear-powered generating units (Units 3 and 4). In addition, FPL is currently constructing a new
natural gas-fired power plant known as Unit 5 that will provide approximately 1,150 megawatts of
electricity on a site immediatelynorth of Unit 1. The power plant site also includes a number of
administration buildings, roads, parking lots, oil storage tanks, barge turning basin, switchyard,
transmission lines, and a 6,700-acre cooling canal system. The project site is also immediately
adjacent to FPL's 13,000-acre Everglades Mitigation Bank. A description of Turkey Point Power
Plant and its operation is presented in Appendix A (NRC 2002). The project site is located on the
shores of Biscayne Bay in Sections 27, 28, 29,31, 32, 33, and 34, Township 57 South, Range 40
East in Miami-Dade County Florida. The majority of the Turkey Point Power Plant site is
designated as critical habitat for the American crocodile (Figure 2).

To minimize the potential adverse effects of ongoing operations of the Turkey Point Power Plant
to the American crocodile, FPL has posted additional warning signs (in English and Spanish) in
the area where the incident occurred. The signs make clear to road users that crocodiles may be
crossing the roadway. In addition, FPL has agreed to send out a memorandum to all employees
at the Turkey Point Power Plant site that crocodiles occur on the site, to watch for crocodiles on
roads at all times, and to observe posted speed limits. The memorandum will be sent out on a
biannual basis. FPL will also give a presentation on the American crocodile to all employees
twice a year as part of the monthly safety meeting that all employees are required to attend. The
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presentations will be made during the crocodile mating and nesting season when the activity of
crocodiles at the site is greatest.

STATUS OF THE SPECIES

This section summarizes American crocodile biology and ecology as well as information
regarding the status and trends of the American crocodile throughout its entire range within the
United States of America. The Service uses this information to assess whether a Federal action
is likely to jeopardize the continued existence of the species. The Environmental Baseline
section summarizes information on status and trends of the American crocodile specifically
within the action area. This summary provides the foundation for the Service's assessment of the
effects of the proposed action, as presented in the Effects of the Action section. A thorough
treatment of the biology and ecology of the American crocodile, both in south Florida and
throughout its range, can be found in the South Florida Multi-Species Recovery Plan (Service
1999).

The American crocodile was listed as endangered throughout its range in 1975 (40 CFR 44151)
and critical habitat was established in 1979 (Figure 2) (44 CFR 75076). The listing of the
American crocodile and protection of crocodile habitat was due to significant population declines
likely associated with habitat alternations and direct human disturbances to crocodiles and their
nests. The designated critical habitat for the American crocodile in Florida is defined as all land
and water within the following boundary:

Beginning at the easternmost tip of Turkey Point, Dade County, on the coast of Biscayne
Bay; thence southeastward along a straight line to Christmas Point at the southernmost tip
of Elliott Key; thence southwestward along a line following the shores of the Atlantic
Ocean side of Old Rhodes Key, Palo Alto Key, Anglefish Key, Key Largo, Plantation
Key, Windley Key, Upper Matecumbe Key, Lower Matecumbe Key, and Long Key;
thence to the westernmost tip of Middle Cape; thence northward along the shore of the
Gulf of Mexico to the north side of the mouth of Little Sable Creek; thence eastward
along a straight line to the northernmost point of Nine-Mile Pond; thence northeastward
along a straight line to the point of beginning.

Description

The American crocodile is a large greenish-gray reptile. At hatching, crocodiles are yellowish-
tan to gray in color with vivid dark bands on the body and tail. As they grow older, their overall
coloration becomes more pale and uniform and the dark bands fade. All adult crocodiles have a
hump in front of the eye, and tough, asymmetrical armor-like scutes (scale-like plates) on their
backs. The American crocodile is distinguished from the American alligator by a relatively
narrow, more pointed snout and by an indentation in the upper jaw that leaves the fourth tooth of
the lower jaw exposed when the mouth is closed. Moreover, alligators have two nostrils
separated by a bony septum covered in skin, while American crocodiles have two nostrils that
touch each other in a single depression on the tip of the snout (P. Ross, University of Florida,
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personal communication 2005). In Florida, the crocodile ranges in total length from
26.0 centimeters (10.3 inches) at hatching to 3.8 meters (12.5 feet) as adults (Moler 1991a).
Larger specimens in Florida were reported in the 1800s (Moler 1991a), and individuals as large
as 6 to 7 meters (19.7 to 23.0 feet) have been reported outside the United States (Thorbjamarson
1989).

Distribution

The present distribution of the American crocodile includes coastal wetlands and rivers of south
Florida, Cuba, Jamaica, and Hispaniola (along the Caribbean coast from Venezuela north to the
Yucatan peninsula, and along the pacific coast from Sinaloa, Mexico to the Rio Tumbes of Peru
[Moler 1992]).

Within Florida, the American crocodile historically occurred as far north as Indian River County
on the east coast and Tampa Bay on the west coast, and as far south as Key West (DeSola 1935;
Hornaday 1914; Kushlan and Mazzotti 1989; Allen and Neill 1952; Neill 1971). The current
range of the American crocodile in Florida largely consists of coastal areas of Miami-Dade,
Monroe, Collier, and Lee Counties. Crocodiles are regularly observed in the Everglades
National Park (ENP) along the shoreline of Florida Bay, on north Key Largo, and at the Turkey
Point Nuclear Power Plant. Crocodiles are still known to occur on the west coast of Florida as
far north as Sanibel Island. Sightings of crocodiles are also infrequently reported north of
Miami-Dade County on the east coast (a crocodile was documented in Indian River County in
October 2004) and in the lower Florida Keys (Moler 1992). It was thought that the American
crocodile no longer regularly occurred in the Keys south of Key Largo (Jacobsen 1983; P. Moler,
Florida Fish and Wildlife Conservation Commission [FWC], personal communication 2002).
However, confirmed sightings have been reported with increasing frequency in many of the
lower Keys, and we believe that these observations may indicate that crocodiles are expanding
their range back into the Keys. A crocodile was also observed as far south as Fort Jefferson in
the Dry Tortugas in May 2002 (0. Bass, ENP, personal communication 2002).

The breeding range of the American crocodile in Florida is still restricted relative to its reported
historic range (Kushlan and Mazzotti 1989), with most breeding occurring on the mainland shore
of Florida Bay between Cape Sable and Key Largo (Mazzotti et al. 2002). Nesting occurs in
three primary locations: Key Largo at the Crocodile Lake National Wildlife Refuge, ENP, and
the cooling canal system of the Turkey Point Power Plant. The observed increase in nesting
during the last 30 years (see below) is largely due to increased nesting at the Turkey Point site
(Tucker et al. 2004). Nesting has also been recently documented in the Keys. A crocodile nest
has been observed on Lower Matecumbe Key during 2003, 2004, and 2005 (M. Cherkiss,
University of Florida, personal communication 2005).

Habitat

The American crocodile in south Florida occurs primarily in mangrove swamps and along low-
energy mangrove-lined bays, creeks and inland swamps (Kushlan and Mazzotti 1989). Deep
water habitats (>1.0 meter) are also known to be an important component of crocodile habitat
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(Mazzotti 1983). Crocodiles exhibit seasonal differences in habitat use. For example, during the
breeding and nesting season, adults outside of Key Largo and Turkey Point can be found along
the shoreline of Florida Bay with males located further inland than females (L. Brandt and
F. Mazzotti, University of Florida, personal communication 1998; P. Moler, FWC, personal
communication 1998). During the non-nesting season, crocodiles are usually found further
inland in fresh and brackish water swamps, creeks, and bays (Kushlan and Mazzoti 1989).

Nesting habitat includes sites with sandy shorelines or raised marl creek banks adjacent to deep
water (Service 1999). Crocodiles also nest on berms and other sites where fill has been placed.
Sites optimal for nesting provide appropriate soils for incubation, are generally protected from
wind and wave action, and have access to deep water (Service 1999).

Reproductive biology

Female crocodiles reach sexual maturity at approximately 10 to 13 years of age (about 2.25 meters
total length) (Mazzotti 1983; LeBuff 1957). The size and age that male crocodiles reach sexual
maturity is not currently known (Ogden 1978).

Courtship and breeding occur in late winter and early spring, and nests are usually built in late
April or early May (Moler 1992). Females will only produce one clutch of eggs per year,
although it is not known if a female will produce clutches in consecutive years. Nests are
constructed on beaches, stream banks, and levees, and many nest sites are used recurrently.
Female crocodiles may simply dig a hole at the nest site, but usually construct a nest mound at
the nesting site by scraping together soil. If a mound is constructed, a hole is dug in the middle
of the nest mound prior to egg laying. Approximately 20 to 50 eggs are deposited in the nest
mound or nest hole. The average clutch size is about 35 eggs. Following laying, the female
covers up the eggs with soil and the eggs incubate at the nest site for approximately 85 to
90 days (Moler 1992). In Florida, female crocodiles have not been observed to defend their
nest during incubation (Kushlan and Mazzotti 1989). However, once the eggs begin hatching,
the female usually opens the nest and carries the hatchlings to water in her mouth. Hatchlings
are not able to escape the nest cavity without assistance from their mother. Crocodile hatchlings
remain together in a loose aggregation for several days to several weeks following hatching.
Parental care of young crocodiles has not been observed in Florida, although it has been reported
in other parts of the American crocodiles range (Moler 1992).

Foraging

American crocodiles are opportunistic feeders and will eat whatever they can catch and consume.
Hatchlings feed largely on small fish but will also eat crabs, snakes, insects, and other
invertebrates (Moler 1992). Adult crocodiles are capable of taking large prey but generally do
not capture prey larger than a raccoon (Procyon lotor) or cormorant (Phalacrocorax auritus).
The diet of adult crocodiles consists of snakes, fish, crabs, small mammals, turtles, and birds
(Moler 1992). Crocodiles usually forages from immediately prior to sunset to just after sunrise
(Lang 1975; Mazzotti 1983).
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Relationships with other species

The American crocodile may co-occur with the American alligator (Alligator mississippiensis) in
south Florida. Co-occurrence of these species is most likely during the non-nesting season or
when salinities are low. Most crocodilians are known to tolerate the presence of other
crocodilian species provided food and other habitat requirements are not limiting (Service 1999).
However, little is known concerning the interspecific interactions that occur between crocodiles
and alligators. Alligators and crocodiles both occur within the vicinity of the cooling canal
system at Turkey Point Power Plant. Anecdotal evidence suggests that crocodiles may
aggressively exclude alligators from using a freshwater canal favored by crocodiles known as the
Interceptor Ditch (J. Wasilewski and J. Lindsay, FPL, personal communication 2004).
Nevertheless, crocodiles and alligators have both been reported to construct nests on the same
canal berm located in the vicinity of Marco Island in Collier County, Florida (Service 1999).

American crocodiles are most susceptible to predation during incubation and as juveniles.
American crocodile eggs are taken primarily by raccoons, although depredation rates of
crocodile nests are typically low in south Florida. Hatchlings and subadults are known to be
taken by a variety of predators including wading birds, gulls, crabs, sharks, alligators (in areas
where they co-occur) and adult crocodiles (Service 1999). Adult crocodiles have no known
predators other than humans.

Status and trends

The number of American crocodiles that occurred historically in south Florida is difficult to
determine because many records are anecdotal and observers may have confused crocodiles with
alligators. Moreover, the remoteness and inaccessibility of estuarine habitats to humans made
obtaining a reliable estimate of the crocodile population problematic. Ogden (1978) estimated a
population of 1,000 to 2,000 American crocodiles within south Florida during the early 1900s.
The crocodile population was depleted due to hunting (crocodiles were legally hunted until
1962), and habitat modification and destruction due to on-going urbanization of south Florida by
humans. By the mid 1970s the American crocodile population was thought to be reduced to
about 100 to 400 animals (not including hatchlings) (Ogden 1978).

The population of the American crocodile in south Florida has increased substantially during the
last 30 years. The current population is estimated to contain 1,400 to 2,000 individuals (not
including hatchlings) (P. Moler, FWC, personal communication 2005; F. Mazzotti, University of
Florida, personal communication 2005). This estimate was derived using American crocodile
nesting data and by applying demographic characteristics observed in other crocodilian species
(i.e., Nile crocodiles [Crocodylus niloticus] and American alligators) suggesting that breeding
females make up 4 to 5 percent of the non-hatchling population and about 75 percent of
reproductively mature females breed and nest each year. We believe this is a reasonable, but
conservative, estimate of the current American crocodile population in Florida due to the
observed increase in nesting described below.
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Nest survey data collected in south Florida also suggest that the American crocodile population
is increasing. Nesting effort has increased from about 20 nests per year in the late 1970s to about
91 to 94 nests in 2005 (S. Klett, Service, personal communication 2005; M. Cherkiss, University
of Florida, personal communication 2005; J. Wasilewski, FPL, personal communication 2005a).
Surveys detect approximately 80 to 90 percent of nests (F. Mazzotti, University of Florida,
personal communication 2005; J. Wasilewski, FPL, personal communication 2006) and are
generally unable to distinguish those nests that contain more than one clutch of eggs from
different females without excavating the nests. In some instances, surveyors are able to
determine that more than one female has laid eggs at a communal nest by visiting the nest over a
series of days and observing hatching of separate nests (J. Wasilewski, FPL, personal
communication 2005b). Communal nests that are not distinguishable result in a possible
underestimation of nests and/or females.

Threats

Modification and destruction of nesting habitat was the primary threat to the American crocodile
during the 20th century. Nesting habitats that were formerly occupied (e.g., Lake Worth, Palm
Beach County, central Biscayne Bay, middle and lower Keys etc.) were destroyed or degraded
due to urbanization, and the crocodile has been largely extirpated from many of these areas
(DeSola 1935; Service 1984). Although, recent observations of crocodile nesting at Chapman
Field Park (J. Maquire, personal communication 1998) indicate that crocodiles may be
reoccupying portions of their former range in central Biscayne Bay. However, continued habitat
loss and degradation reduces the likelihood that crocodiles will be able to persist in these areas.

Disturbance due to human encroachment into crocodile habitat may alter normal behavioral
patterns of crocodiles. Observations suggest that repeated human disturbances of crocodiles may
cause females to abandoned nests or relocate nest sites (Kushlan and Mazzotti 1989). The rising
demand for recreational opportunities (e.g., camping, boating, and fishing) is expected to bring
more people into contact with crocodiles. Pressure on Federal and State agencies to provide
more recreational opportunities on public lands that provide habitat for crocodiles is also
expected to increase. An increase in human disturbance due to recreational activities could
adversely affect the crocodile.

Crocodile mortality due to collisions with vehicles has been an ongoing problem along
U.S. Highway 1 and Card Sound Road in Miami-Dade and Monroe Counties (Service 1999).
This problem has been particularly acute within the segment of U.S. Highway 1 from Homestead
to Key Largo. Wetlands providing habitat for crocodiles are located on both sides of the
roadway. However, the only structures that currently allow movement of crocodiles under the
roadway are three small culverts that are usually submerged. Consequently, approximately three
to four crocodiles per year have been killed while attempting to cross the roadway (Mazzotti
1983; Moler 1991a). The Florida Department of Transportation is attempting to reduce vehicle-
related crocodile mortality along this section of U.S. Highway 1 by installing a series of wildlife
underpasses consisting of large culverts, bridges, and associated fencing. The locations for these
structures were determined from discussions with the Service and the FWC. The wildlife
underpasses are being installed as part of roadway improvements currently being constructed
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along this stretch of U.S. Highway 1. The purpose of the improvements is to provide a safer
roadway for the public and improve an evacuation route in the event of hurricanes.

Natural climatic events also have the potential to affect the American crocodile. For example,
tropical storms and hurricanes affecting south Florida can result in high winds, large waves, and
tidal surges that could result in either direct mortality of adults, and/or the loss of nests, nesting
habitat, and other important habitat features (Service 1999). Ogden (1978) suggested hurricanes
occurring at regular intervals may serve to regulate the American crocodile population in Florida.
South Florida infrequently experiences cold fronts where ambient temperatures drop below 00C.
Such temperatures are likely lethal to crocodiles, although the effects of subfreezing temperature
are not well known because crocodiles killed during freezes are rarely found (Dimock 1915;
Barbour 1923; Mazzotti 1983). Moler (1991b) suggested that a decline in crocodile nesting
effort observed in 1989 may be the result of adult mortality due to a hard freeze that occurred
during the previous winter. Drought may also adversely affect crocodiles. Mazzotti and Dunson
(1984) suggest that hatchling crocodiles are susceptible to osmotic stress and require access to
low salinity water. The freshwater needs of hatchlings are usually met by rainfall depositing a
lens of freshwater on the water surface of estuarine environments that may last for days.
Hatchlings are likely stressed and occasionally die during periods of low rainfall. Crocodiles
greater than 200 grams have sufficient mass to withstand osmoregulatory stress and are not
believed to be affected by drought.

ENVIRONMENTAL BASELINE

The environmental baseline includes the past and present impacts of all Federal, State, or private
actions and other human activities in the action area, the anticipated impacts of all proposed
Federal projects in the action area that have already undergone formal or early section 7
consultation, and the impact of State or private actions, which are contemporaneous with the
consultation in progress.

Status of the species within the action area

For the purposes of this consultation the action area is defined as the existing 11,000-acre Turkey
Point Power Plant site (Figure 1). The site provides important habitat for the American crocodile
in the action area. FPL has monitored crocodile nesting and the crocodile population at the
Turkey Point site since the late 1970s. Crocodile nesting occurs primarily within the 5,900-acre
cooling canal system. Nesting within the cooling canals has increased from I to 2 nests
(producing 30 hatchlings) in the late 1970s to 24 nests (producing 282 hatchlings) in 2005 (FPL
2005). Concurrently, the crocodile population (excluding hatchlings) at the Turkey Point Power
Plant has increased from less than 10 in the late 1970s to 50-60 in 2004 (J. Wasilewski, FPL,
personal communication 2004).

Factors affecting the species environment within the action area

The construction of the power facilities at Turkey Point in the 1960s and early 1970s has had a
significant effect on the American crocodile in the action area. The installation of the existing
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fossil fuel and nuclear power facilities, as well as 5,900-acre cooling canal system, has resulted
in filling and excavation of a large proportion of the natural wetlands on the 11,000-acre site.
Accordingly, development of the site resulted in a considerable loss of native habitat available to
the American crocodile.

Ironically, the establishment of the Turkey Point Power Plant has also benefited the American
crocodile. The 5,900-acre cooling canal system has become particularly important to crocodiles
as nesting habitat. The berms located in the cooling canal system are comprised of materials that
seem to be preferred by crocodiles as nesting substrate. In 1978, crocodiles were first observed
to build nests on these berms. Nesting activity within the cooling canal system has been
observed to increase since it was first documented. As indicated above, a total of 24 crocodile
nests were observed during surveys conducted in 2005 (FPL 2005). Crocodile nesting occurring
in the cooling canal system makes up roughly a third of the annual nest production in all of south
Florida.

After consulting with the Service, FPL initiated a management program at the Turkey Point
Power Plant site in the early 1980s to benefit the American crocodile. The management program
includes: (1) preserving and creating habitat suitable for crocodile nesting and basking;
(2) establishment of exclusions zones during the nesting season; (3) monitoring surveys to
document population size, activity, growth, and survival; (4) relocation of hatchlings to low
salinity areas to increase survival; (5) the construction of freshwater ponds for use as hatchling
refugia; (6) implementation of an educational program for the public; and (7) prohibiting
automobile use, road maintenance, and other construction activities with the cooling canals at
night and during critical periods of the nesting season. The management activities instituted by
FPL have resulted in an increase in the crocodile population in the action area and have largely
been responsible for the increase in American crocodile population in south Florida that has
occurred over the last 25 years (Tucker et al. 2004).

EFFECTS OF THE ACTION

This section deals with analyzing the direct and indirect effects of the project on the American
crocodile and its habitat.

Factors to be considered

A large portion of the Turkey Point Power Facility site contains habitat suitable for the American
crocodile. The project site is located in the northeast portion of the geographic range of the
American crocodile, and a majority of the site occurs within designated critical habitat for this
species. Crocodiles may be found within and adjacent to the Turkey Point power facility site
year-round. Operation of the power plant is continuous and activities on the Turkey Point site
have the potential to adversely affect the American crocodile.

Beneficial Effects - The beneficial effects of the ongoing operation of the Turkey Point Power
facility to the American crocodile have been discussed above and include the construction of the
cooling canal system and on the ongoing crocodile management plan at Turkey Point facility
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conducted by FPL. In addition, the ongoing management and removal of exotic vegetation in the
cooling canal system also benefits the American crocodile by maintaining high-quality nesting
habitat.

On-site mitigation activities associated with the current construction of FPL's Unit 5 (a
1,150 megawatt natural gas-powered electric generation plant) on the Turkey Point Power Plant
site have benefited the crocodile. The Service consulted on this project in an October 6, 2004,
biological opinion (Service Log Number 4-1-04-PL-7414) issued to the Corps. The new plant is
being constructed immediately north of Unit 1. The project has resulted in impacts to 78.7 acres
of largely developed uplands and 24.6 acres of wetlands. Mitigation activities for this project
have already been conducted and included off-site and on-site mitigation. The on-site wetland
mitigation included: (1) the creation of 1.1 acres of mangrove lagoon adjacent to the project
footprint; (2) the improvement of hydrological flow in wetlands located west of the powerline
access road and southwest of the paved access road due the installation of culverts; (3) the
enhancement of 8.05 acres of potential crocodile nesting habitat due to the removal of exotic
vegetation on three berms (Ribs 3, 4, and 5) associated with the test cooling canals; (4) the
construction of 1.35 acres of freshwater lagoon for juvenile crocodiles on two berms (Ribs 3 and 4)
associated with the test cooling canals; and (5) the restoration of 5.6 acres of wetland habitat
resulting from the removal of and grading of two berms (Ribs 1 and 2) associated with the test
cooling canals.

The potential for human disturbance to crocodiles at the Turkey Point Power Plant site has been
greatly reduced because FPL does not allow unescorted access to the site. Formerly, FPL
allowed groups to reserve and use the Girl Scout Camp facility located on the northern portion of
the property for picnics and outdoor events. This practice was discontinued following the
terrorists attacks on September 11, 2001, due to security concerns.

Direct Effects - Direct effects are those effects that are caused by the proposed action, at the
time the action is implemented, and are reasonably certain to occur. The direct effects that this
project will have on the American crocodile within the action area are discussed below.

Ongoing operation of existing power generation facilities (Units 1, 2, 3 and 4)

The operation of the two nuclear units (Units 3 and 4) and the two fossil fuel units (Units I and 2)
provide a potential hazard to crocodiles. Presumably, injuries and mortalities of crocodiles could
occur when water used for cooling is withdrawn from the intake canal or deposited in the discharge
canal (the new power generating unit currently under construction, Unit 5, is air-cooled and will
not discharge into the cooling canal system). FPL has installed a system of grates and screens to
prevent large objects from entering the power units. On occasion, a crocodile carcass has been
observed to wash up on the grates at the intake structures of the power units (there have been four
instances recorded from 1998 through 2000 where dead crocodile have been discovered).
However, the condition of these carcasses indicate that the animals had died from natural causes
long before they had reached the vicinity of the intake structures (NRC 2002). The Service
believes it is unlikely that crocodiles will be injured or killed by the existing intake and discharge
systems used in the ongoing operation of power generating Units 1, 2, 3 and 4.
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Cooling canal system

The cooling canal system constructed for Units 1, 2, 3 and 4 contains hypersaline water.
Seawater was used to originally used to fill the cooling canal system. However, the water within
the cooling canal system has become hypersaline because the system does not allow the influx of
seawater from Biscayne Bay, and the only other input of water to the system is from
precipitation and ground water. The hypersalinity of the cooling canal system waters could
affect the American crocodile because hatchlings require a source of freshwater. To provide a
source of freshwater for crocodiles within the cooling canal system, FPL has constructed ponds
within the berms that capture precipitation. Based on the success of crocodile reproduction
documented in the cooling canal system over the last 30 years, the Service does not believe that
the hypersalinity of the cooling canals waters has adversely affected crocodiles or will adversely
affect crocodiles in the future.

Maintenance activities, motor vehicle traffic and other ancillary activities

The ongoing operation of the Turkey Point Power Plant includes a variety of maintenance
activities, motor vehicle traffic, and other activities that occur in areas occupied by crocodiles.
These activities could result in injury and mortality to crocodiles. For example, the cooling-
canal system requires periodic dredging to function efficiently. Moreover, exotic vegetation
must be removed from the cooling canal system and underneath on-site transmission lines.
Motor vehicles are operated on the site by employees and escorted visitors traveling to and from
parking lots, offices and power plant facilities. Security personnel also use vehicles to patrol the
Turkey Point Power Plant site. Other ancillary activities also occur within the power facility
grounds from time to time. As previously indicated, FPL is currently constructing a natural gas
powered generating unit that would provide approximately 1,150 megawatts of electricity
immediately north of Unit 1. Materials and equipment for the new facility are stored at various
locations on the Turkey Point Power Plant site. This project is a separate federal action
permitted by the Corps that has already been consulted on by the Service (a biological opinion on
the project was issued to the Corps on October 6, 2004 [Service Log Number 4-1-04-PL-7414],
that provided terms and conditions to reduce take and minimize the direct and indirect effects of
the project on the American crocodile). Moreover, Unit 5 does not occur within designated
critical habitat for the American crocodile.

FPL has employed several protection measures to greatly minimize the likelihood that the
activities discussed above will minimize the potential impacts to crocodiles. FPL provides
maintenance personnel with detailed training in appropriate crocodile protection techniques.
Moreover, FPL does not schedule road maintenance and other construction activities during the
crocodile breeding and nesting season (March through September) or at night when crocodile
activity is greatest. To reduce the potential for vehicle collisions, FPL has posted crocodile
"warning signs" along various roadways on the site and automobile use (except for security
patrols) within the cooling canal system is prohibited at night and during the crocodile breeding
season. A 10 mph speed limit is in effect and is being strictly enforced for all vehicles associated
with the construction of the new power plant. Finally, FPL has provided memorandums and
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pamphlets to all permanent and temporary employees advising of the presence of crocodiles and
the need for caution when working and traveling onsite.

Despite the exemplary efforts of FPL to protect crocodiles, accidental impacts to crocodiles may
still occur. This was illustrated by the juvenile crocodile found dead on the Turkey Point Power
Plant site by FPL personnel. The animal was discovered on Bechtel Road near the test canals in
an area used as a storage area for materials related to the construction of the new Unit 5 power
facility. The female crocodile was presumably crushed by a vehicle using the roadway.
Accordingly, the Service believes that ongoing maintenance activities, motor vehicle traffic, and
other activities at the Turkey Point Power Plant are likely to result in injuries or mortalities to
crocodiles. However, the Service does not believe that the maintenance activities, motor vehicle
traffic, and other ancillary activities at the Turkey Point Power Facility will adversely affect
critical habitat designated for the American crocodile.

Interrelated and Interdependent Actions - An interrelated activity is an activity that is part of
the proposed action and depends on the proposed action for its justification. An interdependent
activity is an activity that has no independent utility apart from the action under consultation.
Interrelated or interdependent actions are not expected to result from the action.

Indirect Effects - Indirect effects are caused by or result from the proposed action, are later in
time, and are reasonably certain to occur. Indirect effects may occur outside the area directly
affected by the action. Indirect effects may include other Federal actions that have not
undergone section 7 consultation, but will result from the action under consideration. Indirect
effects are not expected to result from the action.

Species response to the proposed action

The proposed action is not expected to change environmental conditions in the project area that
effect crocodiles. Disturbance associated with the continued operation of the Turkey Point
Power Facility should not increase from the level the disturbance that already occurs. Crocodiles
have already acclimated to the noise and lighting associated with plant operation, and further
negative affects to crocodiles other than those discussed above are not anticipated. In fact,
crocodiles in the project area should continue to benefit from FPL's ongoing crocodile
management program.

CUMULATIVE EFFECTS

Cumulative effects include the effects of future State, Tribal, local, or private actions that are
reasonably certain to occur in the action area considered in this biological opinion. Future
Federal actions that are unrelated to the proposed action are not considered in this section
because they require separate consultation pursuant to section 7 of the Act. The Service has
considered cumulative effects of this project on the American crocodile, and in this instance,
there are no cumulative effects.
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CONCLUSION

After reviewing the current status of the American crocodile, the environmental baseline for the
action area, the effects of the proposed action, and the cumulative effects, it is the Service's
biological opinion that the project as proposed, is not likely to jeopardize the continued existence
of the American crocodile. The majority of the project site (except for the extreme northern
section of the project site) is located within designated critical habitat for the American
crocodile. The action is not likely to result in destruction or adverse modification of critical
habitat. Therefore, critical habitat will not be affected.

Monitoring efforts conducted at the Turkey Point Power Plant site suggest that the crocodile
population has increased substantially since the late 1970s. The license renewals of Units 3 and
4 at the Turkey Point Power Plant will not result in any additional loss of crocodile habitat and is
not expected to appreciably affect the overall survival and recovery of the American crocodile in
Florida.

INCIDENTAL TAKE STATEMENT

Sections 4(d) and 9 of the Act, as amended, prohibit taking (harass, harm, pursue, hunt, shoot,
wound, kill, trap, capture or collect, or to attempt to engage in any such conduct) of Act-listed
species of fish or wildlife without a special exemption. "Harm" and "harass" are further defined
in Service regulations (50 CFR 17.3). "Harm" is defined to include significant habitat
modification or degradation that results in death or injury to Act-listed species by significantly
impairing behavioral patterns such as breeding, feeding, or sheltering. "Harass" is defined as an
intentional or negligent act or omission which creates the likelihood of injury to wildlife by
annoying it to such an extent as to significantly disrupt normal behavioral patterns, which
include, but are not limited to, breeding, feeding, or sheltering.

Under the terms of sections 7(b)(4) and 7(o)(2), taking that is incidental to and not intended as
part of the agency action is not considered a prohibited taking provided that such taking is in
compliance with the terms and conditions of this incidental take statement. The measures
described below are nondiscretionary, and must be implemented by the agency so that they
become binding conditions of any grant or permit issued to the applicant, as appropriate, in order
for the exemption in section 7(o)(2) to apply.

The Federal agency has a continuing responsibility to regulate the activity that is covered by this
incidental take statement. If the agency (1) fails to require the applicant to adhere to the terms
and conditions of the incidental take statement through enforceable terms that are added to the
permit or grant document, or (2) fails to retain oversight to ensure compliance with these terms
and conditions, the protective coverage of section 7(o)(2) may lapse.

AMOUNT OR EXTENT OF TAKE ANTICIPATED

The Service anticipates the incidental take of one American crocodile every 5 years as result of
the proposed action. The incidental take is expected to be in the form of accidental direct
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mortality resulting from the ongoing operations at the Turkey Point Power Facility site. The
action will not result in the loss of additional habitat for the American crocodile. In the
accompanying biological opinion, the Service determined that this level of anticipated take is not
likely to result in jeopardy to the species.

REASONABLE AND PRUDENT MEASURES

When providing an incidental take statement, the Service is required to give reasonable and
prudent measures it considers necessary or appropriate to minimize the take along with terms and
conditions that must be complied with, to implement the reasonable and prudent measures.
Furthermore, the Service must also specify procedures to be used to handle or dispose of any
individuals taken. The Service believes the following reasonable and prudent measure is
necessary and appropriate to reduce take and to minimize the direct and indirect effects of the
proposed project on the American crocodile:

Minimize the adverse effects of the ongoing operation of the Turkey Point Power facility by
implementing measures to increase employee awareness of the presence of the American
crocodile on the site.

TERMS AND CONDITIONS

To implement the above reasonable and prudent measures, the Service has outlined the following
terms and conditions. In accordance with the Interagency Cooperation Regulation (50 CFR 402),
these terms and conditions must be complied with to implement the reasonable and prudent
measures:

1. The applicant must install four warning signs labeled as "Slow Crocodile Crossing" along
Bechtel Road near the test canals on the Turkey Point Power Plant site. The signs will be
installed at approximately 500-foot intervals. Based on our field inspection of the Turkey
Point Power Plant site, we are aware that FPL has already installed these signs

2. The applicant must provide an informational bulletin on the American crocodile to all
employees at the Turkey Point Power Plant once every 6 months. The bulletin should remind
employees that crocodiles occur on the Turkey Point Facility grounds, include a photograph
of an American crocodile, and note that crocodile hatchlings can be small (12 to 18 inches
total length) making them more difficult to detect. In addition, the bulletin should remind
employees to be alert for crocodiles when driving or conducting activities on the site, to
observe speed limits at all times, to not interact with a crocodile in any way, and to contact
their supervisor if a crocodile is observed on or near a road.

3. The applicant must conduct a presentation on the American crocodile twice a year at the
monthly safety meeting that all plant personnel are required to attend. The presentations will
be made during the crocodile mating and nesting season when the activity of crocodiles at the
site is greatest. The presentation will focus on the identification of crocodiles, and areas on
the Turkey Point Power Plant site where crocodiles may occur. The presentation will also
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remind employees to: be alert for crocodiles when driving or conducting activities on the site,
observe speed limits at all times, not interact with a crocodile in any way, and contact their
supervisor if a crocodile is observed on or near a road

4. Upon locating a dead or injured crocodile, initial notification must be made to the Service's
Law Enforcement Office located at 10426 NW 31 st Street Terrace; Miami, Florida 33172-
1200; telephone 305-526-2695. Secondary notification should be made to the FWC's South
Regional Office located at 8535 Northlake Boulevard; West Palm Beach, Florida 33412;
telephone 561-625-5122.

CONSERVATION RECOMMENDATIONS

Section 7(a)(1) of the Act directs Federal agencies to utilize their authorities to further the
purposes of the Act by carrying out conservation programs for the benefit of endangered and
threatened species. Conservation recommendations are discretionary agency activities to
minimize or avoid adverse effects of a proposed action on listed species or critical habitat, to
help implement recovery plans, or to develop information. The Service is not proposing any
conservation recommendations at this time.

REINITIATION - CLOSING STATEMENT

This concludes formal consultation on the license renewals of the nuclear generating Units 3 and
4 at the Turkey Point Nuclear Power Facility. As provided in 50 CFR § 402.16, reinitiation of
formal consultation is required where discretionary Federal agency involvement or control over
the action has been retained (or is authorized by law) and if: (1) the amount or extent of incidental
take is exceeded; (2) the agency action is subsequently modified in a manner that causes an
effect to the listed species or critical habitat not considered in this opinion; (3) new information
reveals effects of the agency action that may affect listed species or critical habitat in a manner
or to an extent not considered in this opinion; or (4) a new species is listed or critical habitat
designated that may be affected by the action. In instances where the amount or extent of
incidental take is exceeded, any operations causing such take must cease pending reinitiation.

Thank you for your cooperation and effort in protecting fish and wildlife resources. If you have
any questions regarding this project, please contact Allen Webb at 772-562-3909.

Sinc yyors

Acting Field Supervisor
South Florida Ecological Services Office
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cc:

District, West Palm Beach, Florida
EPA, West Palm Beach, Florida (Richard Harvey)
FWC, Tallahassee, Florida
FWC, Vero Beach, Florida (Joe Walsh)
Service, Atlanta, Georgia (Dave Flemming) (electronic copy only)
FPL, Juno Beach, Florida (Barbara Linkiewicz)
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Figure 2. Map of designated critical habitat for the American crocodile.
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Appendix A.

Description of Turkey Point Nuclear Power Plant Site
(Pages 2-1 to 2-15 in NRC [2002]).



2.0 Description of Nuclear Power Plant and Site and
Plant Interaction with the Environment

The Florida Power & Light Company's (FPL's) Turkey Point Plant Is located on the shore of
Biscayne Bay in Florida's South Miami-Dade County. The plant consists of four units. Units 3
and 4 are nuclear reactors and are the subject of this action. Units I and 2 are fossil-fuel units
and are not covered by this action. Each nuclear reactor is a pressurized light-water reactor
(LWR) with three steam generators producing steam that turns turbines to generate electricity.
In addition to the nuclear and fossil-fuel units, the site features a 2711-ha (6700-ac) system of
closed, recirculating cooling canals that all four units use for heat rejection. The plant and its
environs are described in Section 2.1, and the plant's interaction with the environment is
presented in Section 2.2.

2.1 Plant and Site Description and Proposed Plant Operation
During the Renewal Term

Turkey Point Units:3 and 4 are located on 9700 ha (24,000 ac) of FPL-owned land in southern
Florida (FPL 2000a). Figures 2-1 and 2-2 show the site location and features within 80 km and
10 km (50 mi and 6 mi), respectively. The site is surrounded by an exclusion area whose
radius measures 1.27 km (0.79 mi) (FPL 2000a).

The region surrounding Turkey Point Units 3 and 4 was Identified in the Generic Environmental
Impact Statement for License Renewal of Nuclear Plants (GElS), NUREG-1 437, Volumes I
and 2 (NRC 1996; 1999)(*) as having a high population density. FPL refuels each Turkey Point
nuclear unit on an 18-month schedule, when site employment Increases by as many as 800 to
900 workers for temporary duty (30 to 40 days). FPL employs a work force of 730 to
775 permanent employees and about 185 contractor employees at Turkey Point Units 3 and 4.
The plant is located approximately 40 km (25 mi) south of Miami. The nearest city limits are
Florida City, approximately 13 km (8 mi) to the west, and Homestead, approximately 15 km
(9 mi) to the northwest of the site. Key Largo is approximately 16 km (10 mi) south of Turkey
Point Units 3 and 4.

The Turkey Point site is on the shore of a part of Biscayne Bay that, together with several miles
of the shoreline north of the plant, compose the Biscayne National Park. The Biscayne National
Park headquarters is located approximately 3.2 km (2 mi) north of Turkey Point Units 3 and 4,
adjacent to the metropolitan Miami-Dade County Homestead Bayfront Park. The Everglades

(a) The GElS was originally issued in 1996. Addendum I to the GElS was issued in 1999. Hereafter,

all-references to the "GEIS" include the GElS and its Addendum 1.
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Plant and the Environment
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Figure 2-1. Location of Turkey Point Units 3 and 4, 80-km (50-mi) Region

National Park is approximately 24 km (15 mi) west of the site. Small portions of the Miccosukee
Indian Reservation and the Big Cypress National Preserve are within 80 km (50 mi) of Turkey
Point Units 3 and 4; portions of Broward and Monroe counties and a small portion of Collier
County are also within 80 km (50 mi) of the plant. Monroe County encompasses portions of
Everglades National Park and Big Cypress National Preserve as well as the Florida Keys.
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Figure 2-2. Location of Turkey Point Units 3 and 4, 10-km (6-mi) Region

Mangrove Point forms the dividing line between Biscayne Bay and Card Sound. The northern
half of Mangrove Point is part of Biscayne National Park, and the southern half is State-owned.

Turkey Point was built on mangrove-covered tidal flats adjacent to Biscayne Bay. The land is
low and swampy. Mangrove swamps extend inland approximately 5 to 6.5 km (3 to 4 mi). Most
undeveloped portions of the site remain under 2 to 8 cm (1 to 3 in.) of water, even during low
tide. The terrain is flat and rises gently from sea level at the shore to about 3 m (10 ft) above
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Plant and the Environment

mean sea level 13 to 15 km (8 to 10 mi) west of the site in Homestead. Across Biscayne Bay,
about 8 to 13 km (5 to 8 mt) to the east, is a series of offshore barrier islands with a northeast-
southwest orientation between the bay and the Atlantic Ocean.

The ground elevation at the site is typically less than 0.3 m (1 ft) above the mean sea level.
The direction of surface drainage is to the east and south, toward Biscayne Bay and Card
Sound. The area contains no lakes or perennial streams. Surface water runoff in the region is
not naturally limited to confined watercourses such as rivers or streams; it also flows over the
surface as a broad, shallow sheet called "sheet flow." Canal, levee, and road construction
during this century has diverted much of this flow, thereby drying land areas for agricultural and
other uses. Flood control levee L31-E, which has a crest elevation of approximately 2 m (7 ft)
above sea level with a roughly north-south orientation, lies at the inland boundary of the FPL
cooling canal system.

2.1.1 External Appearance and Setting

The 120-m (400-ft) stacks for fossil fuel Units 1 and 2 are distinctive features of the Turkey
Point site and can be seem from a considerable distance. Another distinctive feature of the site
is the 2700-ha (3.2-km by 8-km) (6700-ac [2-mi by 5-mil) system of closed recirculating cooling
canals that all four units use for heat rejection.

FPL currently does not have an independent spent fuel storage installation (ISFSI) located on
the Turkey Point site.

The geology around Turkey Point site is fairly simple. The site lies within the Floridian Plateau,
a partly submerged peninsula of the continental shelf whose edge is about 29 km (18 mi)
offshore to the east. This peninsula is underlain by a thick 1200-to 4600-m (4000-to 15,000-ft)
series of sedimentary rocks consisting of limestones and associated formations and range in
age from Paleozoio to Recent. These are underlain by igneous and metamorphic basement
rocks, primarily Pre-Cambrian granites. Examination of geologic structures indicates a lack of
tectonic activity during the past 500,000 years. Because of the absence of structural
deformation, faults are uncommon and there is no evidence of bedrock faults in the site area
(AEC 1972).

The predominant surface feature is bedrock outcrop of Miami oolite, a deposit of permeable
limestone extending to about 6 m (20 ft) below sea level, overlain by organic swamp soils
varying from approximately 1.2 to 2.4 m (4 to 8 fl) thick. Pockets of silt and clay separate the
organic soils and bedrock in some locations (AEC 1972).
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2.1.2 Reactor Systems

Turkey Point Units 3 and 4 are shown in Figure 2-3. Each unit is a pressurized LWR with three
steam generators, which produce steam that turns turbines to generate electricity. Each unit,
designed and fabricated by the Westinghouse Electric Corporation (AEC 1972), is capable of
an output of 2300 MW(t), with a corresponding gross electrical output of approximately
795 MW(e). Onsite electrical power usage amounts to slightly more than 100 MW(e), leaving
each unit with a reliable net summer rating of 693 MW(e) (FPL 2000a).

Each reactor containment structure is approximately 64 m (210 ft) tall and 39 m (124 It) in
diameter. Each is a dry containment structure designed to withstand environmental effects and
the internal pressure and temperature accompanying a postulated loss-of-coolant accident or
steam-line break. Together with its engineered safety features, each containment structure is
designed to adequately retain fission products that escape from the reactor coolant system.
Turkey Point Units 3 and 4 are licensed for fuel that is slightly enriched uranium dioxide, up to
4.5 percent by weight uranium-235 (FPL currently uses a maximum of 4.45 percent enrich-
ment). FPL operates the reactors at an average fuel discharge burnup of approximately
45,000 megawatt-days per metric ton uranium (MWd/MTU).

2.1.3 Cooling and Auxiliary Water Systems

Turkey Point Units 3 and 4 use three-loop cooling systems for heat dissipation. The primary
loop is a sealed system that carries heat from the reactors to the steam generators. The
secondary loop, which is also sealed, carries heat from the steam generators through the
turbines to the condensers. The tertiary system carries heat from the condensers to a recircu-
lating canal system where the heat is released to the environment. The temperature rise in the
water from the recirculating canals across the condenser is about 10 CO (18 F0 ) during full
power operation. The primary and secondary loops use treated freshwater; the tertiary loop
uses saltwater.

FPL obtains about 0.044rrm/s (1.5 ft/s) of water from the Miami-Dade public water supply
system's Newton water-treatment plant for uses related to Turkey Point Units3 and 4. Most of
this water is used as demineralizer makeup water for use in the primary and secondary cooling
loops. A small fraction of the water is used as potable water-and for fire protection. FPL does
not withdraw either groundwater or surface water for makeup or potable water uses. Makeup
water for the canal system comes from used process water (which is treated and released to
the canal system), incident rainfall, stormwater runoff, and possibly groundwater infiltration.
Sanitary wastewater is treated and then released to the groundwater through an injection well.
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Figure 2-3. Turkey Point Site Powerblock Area
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The cooling canal system, which services Turkey Point Units 1, 2, 3, and 4, covers about
2700 ha (6700 ad). It consists of 32 channels that carry warm water south from the plant and
8 channels that return water to the plant. The channels are about 60 m (200 it) wide and have
a water depth of 0.3 to I m (1 to 3 ft). They are separated by 27-m- (90-ft-) wide berms. In all,
the total length of the channels is about 270 km (168 mi), and the effective water surface area
is about 1560 ha (3860 ac). Flow in the cooling canal system attributable to Turkey Point
Units 3 and 4 is about 82 mrn/s (1.3 million gpm). The closed canal system is shown in
Figure 2-4.

Cooling water for the condenser is withdrawn from the closed cooling canal system. Traveling
screens and strainers remove debris from the cooling water inflow. Large objects are pre-
vented from entering the condenser first by bars with 7- to 10-cm (3- to 4-in.) on-center. These
are raked periodically to remove trapped material, which is carted off for disposal. The water
then flows through vertical traveling screens with a 2-cm (318-in.) mesh size to remove debris,
which is routed to a collection basket. FPL does not use biocontrol chemicals in the circulating
water system.

The canal system does not discharge directly to fresh or marine surface waters. However, an
exchange of water between the canal system and groundwater is likely because the canals are
unlined. An interceptor ditch is located along the west side of the canal system. During the dry
season, when the natural groundwater gradient is from Biscayne Bay and Card Sound toward
the Everglades, water is pumped from the interceptor ditch to the canal system to create an
artificial groundwater gradient from the Everglades into the ditch. This prevents flow of hyper-
saline water from the cooling canals toward the Everglades. Maintenance of the cooling canal
system includes mechanical removal of submerged, rooted marine plants on about a 3-year
cycle and removal of terrestrial woody vegetation from the canal berms on a 10-year cycle.

2.1.4 Radioactive Waste Management Systems and Effluent Control Systems

FPL uses liquid, gaseous, and solid radioactive waste management systems to collect and
process the liquid, gaseous, and solid wastes that are the by-products of the Turkey Point
Units 3 and 4 operation. These systems reduce radioactive liquid, gaseous, and solid effluents
before they are released to the environment. The Turkey Point Units 3 and 4 waste disposal
system meets the design objectives of I OCFR Part 50, Appendix I, and controls the process-
ing, disposal, and release of radioactive liquid, gaseous, and solid wastes. Radioactive material
in the reactor coolant is the source of gaseous, liquid, and solid radioactive wastes in LWRs.
Radioactive fission products build up within the fuel as a consequence of the fission process.

January 2002 2-7 NUREG-1437, Supplement 5

A-7



Plant and the Environment

Figure 2-4. Turkey Point Site Cooling Canal System

These fission products are contained in the sealed fuel rods, but small quantities escape from

the fuel rods and contaminate the reactor coolant. Neutron activation of the primary coolant

system is also responsible for coolant contamination.
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Nonfuel solid wastes result from treating and separating radionuclides from gases and liquids
and from removing contaminated material from various reactor areas. Solid wastes also consist
of reactor components, equipment, and tools removed from service, as well as contaminated
protective clothing, paper, rags, and other trash generated from plant design and operations
modifications and routine maintenance activities. Solid wastes may be shipped to a waste
processor for volume reduction before disposal or they may be sent directly to the licensed
burial site. Spent resins and filters are stored or packaged for shipment to an offsite processing
or disposal facility.

Fuel rods that have exhausted a certain percentage of their fuel and are removed from the
reactor core for disposal are called spent fuel. Turkey Point Units 3 and 4 currently operate on
a staggered 18-month refueling cycle per unit, resulting in at least one refueling every year and
two refuelings every third year. Spent fuel is stored onsite in the spent fuel pool in the Auxiliary
Building (FPL 2000a).

The waste disposal system used for processing liquid, gaseous, and solid wastes is common to
Units 3 and 4, with the exception of the reactor coolant drain tanks and reactor coolant drain
tank pumps.

The Offsite Dose Calculation Manual (ODCM) describes the methods used for calculating
radioactivity concentrations in the environment and the estimated potential offsite doses
associated with liquid and gaseous effluents from Turkey Point Units 3 and 4 (FPL 1999a). The
ODCM also specifies controls for release of liquid and gaseous effluents to ensure compliance
with the following:

" The concentration of radioactive liquid effluents released from the site to the unrestricted
area will not exceed 10 times the concentration specified in 10 CFR Part 20, Appendix B,
Table 2, Column 2, for radionuclides other than dissolved or entrained gases. For dissolved
or entrained noble gases, the concentration shall not exceed 7.4 Bq/mL (2 E-04 pCi/mL).

" The dose or dose commitment per reactor to a member of the public from any radioactive
materials in liquid effluents released to unrestricted areas shall be limited to (1) less than or
equal to 15 pSv (1.5 mrem) to the total body and less than or equal to 50 pSv (5 mrem) to
any organ during any calendar quarter, and (2) less than or equal to 30 pSv (3 mrem) to the
total body and less than or equal to 100 pSv (10 mrem) to any organ during any calendar
year.

• The dose rate due to radioactive materials released in gaseous effluents from the site to
areas at and beyond the site boundary shall be limited to (1) less than or equal to 5 mSv/yr
(500 mrem/yr) to the total body and less than or equal to 30 mSv (3000 mrem/yr) to the skin
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due to noble gases, and (2) less than or equal to 15 mSv/yr (1500 mrem/yr) to any organ
due to iodine-131, iodine-133, tritium, and for all radioactive materials in particulate form
with half-lives greater than 8 days.

The air dose per reactor to areas at and beyond the site boundary due to noble gases
released in gaseous effluents shall be limited to (1) less than or equal to 50 pGy (5 mrad)
for gamma radiation and less than or equal to 100 pGy (10 mrad) for beta radiation during
any calendar quarter, and (2) less than or equal to 100 pGy (10 mrad) for gamma radiation
and less than or equal to 200 pGy (20 mrad) for beta radiation during any calendar year.

The dose to any individual member of the public from the nuclear facility operations will not
exceed the maximum limits of 40 CFR Part 190 (<0.25 mSv [25 mrem]) and 10 CFR Part 20
(•ý5 mSv [0.5 rem] in a year and :20 pSv [2 mrermi in any hour).

2.1.4.1 Liquid Waste Processing Systems and Effluent Controls

Potentially radioactive liquid wastes from the chemistry laboratory, containment sumps, floor
drains, showers, and miscellaneous sources are collected in waste holdup tanks. Liquid from
the reactor coolant loop drains, accumulators, and excess letdown are collected and transferred
to the chemical and volume control system (CVCS). Liquids flow to the waste holdup tank by
gravity, then are pumped to the waste monitor tank where the activity level of the liquid waste is
determined and recorded prior to discharge through a radiation monitor (FPL 1999b).

Liquid requiring cleanup before being discharged to the environment is processed by the waste
disposal demineralizer. The liquid from the waste disposal demineralizer is routed directly to
one of the three radwaste facility waste monitor tanks. There are three discharge points from
the units: steam generator blowdown from each unit and common radwaste monitor tank
discharge. Liquid wastes in the waste monitor tanks are isolated and recirculated for at least
one volume prior to sampling and discharge (FPL 1999b). Aliquots of representative pre-
release samples from the waste disposal system are Isotopically analyzed for gamma-emitting
isotopes (FPL 2000b). The radiochemical analysis is the basis for recording the released
activity; however, the radiation monitor provides surveillance over the operation by automatically
closing the discharge control valve if the liquid activity level exceeds a preset value. The liquid
effluents are a mixture from both Turkey Point Units 3 and 4. Therefore the measured releases
from the common discharge point are apportioned equally to both Units 3 and 4. The dose limit
per reactor Is applied to the common discharge point when routine releases are made. This
ensures that the dose limit of a single unit is not exceeded by the site (FPL 1999a).
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The ODCM prescribes the alarm/trip setpoints for the liquid effluent radiation monitors, which
are derived from 10 times the effluent concentration limits provided In 10 CFR Part 20,
Appendix B, Table 2, Column 2. The alarm/trip setpoint for each liquid effluent monitor is based
on the measurements of radioactivity in a batch of liquid to be released or in the continuous
liquid discharge (FPL 1999a).

During 1999, there were 160 batch releases of liquid effluents for the 2 units in a total volume of
3500 rr? (9.25 E+05 gal) of liquid. The liquid waste holdup capacity is approximately 130 rrm
(34,300 gal) in two waste holdup'tanks, one located in the auxiliary building and one in the
radwaste facility. The actual liquid waste generated is reported In the Turkey Point Units 3 and
4 Annual Radioactive Effluent Release Report (FPL 2000b).

2.1.4.2 Gaseous Waste Processing Systems and Effluent Controls

Radioactive gaseous wastes at Turkey Point are created during plant operation from degassing
reactor-coolant discharge to the CVCS, displacement of cover gases, miscellaneous equipment
vents, relief valves, and sampling operation and gas analysis for hydrogen and oxygen in cover
gases. Most of the gas received by the waste disposal system is cover gas displaced from the
CVCS holdup tanks as they fill with liquid. Gaseous wastes are stored in decay tanks for
natural decay and then released through the monitored plant vent. The cover gas is reused to
minimize the number of tank releases. The wastes are monitored and released ata permissible
rate and activity as prescribed by the ODCM (FPL 1999a).

The quantity of radioactivity contained in each gas decay tank Is restricted (1) to ensure that if
an uncontrolled release of the tank's contents were to occur, the resulting total body exposure
to an individual at the exclusion area boundary would not exceed 5 mSv (0.5 rem), and (2) to
control the concentration of potentially explosive gases to below flammability limits. There are
six welded carbon steel tanks used to contain the compressed waste gases (hydrogen,
nitrogen, and fission gases) until they decay and are ready to be vented to the atmosphere
(FPL 1999b).

The radioactive gaseous wastes are released through four monitored release points: (1) a
common plant vent via a stack above the containment building, (2) the Unit 3 spent fuel pit vent,
and (3) the condenser air ejector vents from each unit. If primary-to-secondary leakage occurs,
then there can also be unmonitored radioactive airborne releases from the secondary steam
systems of each unit. The quantity of material released from these unmonitored releases is
accounted for using specific procedures (FPL 1999a). Monitored releases employ the following
techniques to determine the radioactivity in airborne releases: (1) gamma spectrum analysis for
fission and activation gases, (2) removal of particulate material by filtration and subsequent
gamma spectrum analysis for strontium-89 and -90 and gross alpha analysis, (3) absorption of
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halogen radionuclides on a charcoal filter and subsequent gamma spectral analysis, and
(4) analysis of water vapor in a gas sample for tritium using liquid scintillation techniques (FPL
2000b).

The ODCM prescribes alarm/trip setpoints for the monitor and control instrumentation to ensure
that the alarm/trip will occur prior to exceeding the limits of 10 CFR Part 20 for gaseous
effluents (FPL 1999a).

In 1999, there were 10 batch releases from Turkey Point Unit 3 and 11 batch releases from
Unit 4 (FPL 2000b). The number of releases may vary from year to year, but this number of
releases is representative of those releases. FPL does not anticipate any increase in gaseous
releases during the renewal period.

2.1.4.3 Solid Waste Processing

Solid wastes from Turkey Point Units 3 and 4 consist of spent resin, filters, sludge, evaporator
bottoms, dry compressible waste, irradiated components (control rods, etc.), and other
noncompressible waste (FPL 1999b). Solid wastes are packaged in containers for removal to a
disposal facility.

Solid waste from Turkey Point Units 3 and 4 is transported to Oak Ridge, Tennessee, and
consigned to a licensed processing facility for volume-reduction and decontamination activities.
The material that remains after volume reduction is transported by the processor to Bamwell,
South Carolina, or Clive, Utah, depending on the activity limits. The material shipped directly to
Barnwell is processed by Chem-Nuclear Services, Inc., and buried.

Disposal and transportation are performed in accordance with the applicable requirements of
10 CFR Part 61 and Part 71, respectively. There are no releases to the environment from
radioactive solid wastes created at Turkey Point Units 3 and 4.

In 1999, Turkey Point Units 3 and 4 made 16 shipments of solid waste with a volume of 55 rm3

(1942 ft) and a total activity of 31 TBq (834.3 Ci) (FPL,2000b). These shipments are repre-
sentative of the shipments made in the past 6 years and are not expected to change appre-
ciably during the license renewal period.

2.1.6 Nonradioactive Waste Systems

The FPL nonradioactive waste system consists of a contact stabilization treatment plant for
sanitary waste (FPL 2000a) located west of the powerblock area. The treated wastewater is
disposed of through an approximately 25-cm (10-in.)-diameter, 15-m- (50-ft-) deep underground
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injection well located next to the treatment facility. The residual wet sludge is disposed of at the
Miami-Dade Water and Sewer Department's South District Wastewater Treatment Facility. FPL
reports the average daily flow, carbonaceous biological oxygen demand, total suspended
solids, fecal coliform bacteria, pH, total residual chlorine, and nitrate concentrations to the
Florida Department of Environmental Protection (FDEP).

2.1.6 Plant Operation and Maintenance

Routine maintenance performed on plant systems and components is necessary for safe and
reliable operation of a nuclear power plant. Maintenance activities conducted at Turkey Point
include inspection, testing, and surveillance to maintain the current licensing basis of the plant
and to ensure compliance with environmental and safety requirements. Certain activities can
be performed while the reactor is operating. Others require that the plant be shut down. Long-
term outages are scheduled for refueling and for certain types of repairs or maintenance, such
as replacement of a major component. FPL refuels each of the Turkey Point nuclear units on a
staggered 18-month schedule, resulting in at least one refueling every year and two refuelings
every third year (FPL 2000a). A third of the core is offloaded at each refueling. Up to an
additional 800 to 900 workers are onsite during a typical 30- to 40-day outage. FPL provided
an appendix in the Updated Final Safety Analysis Report (UFSAR) regarding the aging
management review to manage the effects of aging on systems, structures, and components in
accordance with 10 CFR Part 54 (FPL 1999b). Chapter 3 and Appendix B of the Turkey Point
license renewal application describe the programs and activities that will manage the effects of
aging during the license renewal period (FPL 2000c). FPL expects to conduct the activities
related to the management of aging effects during plant operation or normal refueling and other
outages, but plans no outages specifically for the purpose of refurbishment. FPL has no plans
to add additional full-time staff (non-outage workers) at the plant during the period of the
renewed licenses.

2.1.7 Power Transmission System

Turkey Point Units 3 and 4 sharea switchyard and transmission lines with Turkey Point Units I
and 2. Eight transmission lines leave the Turkey Point site In two 101-m- (330-ft-) wide
corridors. Seven of the lines leave the site In the transmission corridor going north to the Davis
substation. These lines, which were placed In service in 1967 forTurkey Point Units I and 2,
are listed in the Final Environmental Statement (FES; AEC 1972). The eighth line leaves the
plant going west to Florida City, It was constructed in 1990. Four additional lines were
constructed to connect the Davis substations at Doral, Levee, and Flagami.

The transmission lines are shown In Figure 2-5. The northbound transmission lines share a
common corridor where possible. As a result, the total corridor length of about 92 km (57 mi) is
shorter than the total transmission line length of about 320 km (200 mo). Statistics associated
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Figure 2-5. Turkey Point Transmission Lines
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with the transmission lines are listed in Table 2-1. The statistics for the three substations north
of the Davis substation (Flagami, Levee, and Doral) are only for the portions of the corridors
north of the Davis substation; they do not include the distance from the Turkey Point switchyard
to the Davis substation. Similarly, the statistics for the Doral substation are only from the point
where the Levee and Doral lines separate. The statistics for the Levee line include the informa-
tion for the corridor north of the Davis substation shared by the Levee and Doral lines.

FPL controls the Turkey Point transmission line corridors through a combination of ownership
and easements. The corridors are maintained by a combination of trimming, mowing, and
herbicide application. In wet areas, such as mangrove swamps, FPL maintains clearances by
trimming trees at the 4.3-m (14-ft) level. Typically, this is only done at mid-span. Open, undev-
eloped areas are generally mowed about five times a year. These are the most common
maintenance practices in the Florida City corridor and in the first 8 km (5 mi) of the Davis
corridor. The remainder of the transmission line corridors are in areas of extensive agricultural
land use. In these areas maintenance Is generally limited to mowing at road crossings.
Herbicides are used primarily to the control exotic species melaleuca (Melaleuca leucodendron)
and Australian pine (Casuarina equisetifolia). FPL requires the use of State-licensed applica-
tors for herbicides and only uses nonrestricted-use products.

Table 2-1. Turkey Point Transmission Line Corridors

Approximate Corridor
Distance Width Corridor AreaNumber

of hectares
Substation Lines kV km (mi) Corridor m (ft) (acres)

Davis 7 230 31 (19) N 101 (330) 313 (773)

Flagami 2 230 21 (13) N 101 (330) 212 (524)

Levee 1 230 21 (13) N 101 (330) 212 (524)

Doral 1 230 11 (7) N 101 (330) 111 (274)

Florida City 1 230 8 (5) W 101 (330) 81 (200)

Total 92 (57) 929 (2295)
Source: FPL 2000a.
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- United States Department of the Interior

FISH AND WILDLIFE SERVICE
South Florida Ecological Services Office~~1339 20"h Street "

Vero Beach, Florida 32960

August 1, 2006

Frank Gillespie
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Mail Stop 0-1 FI
Washington, D.C. 20555-0001

Service Federal Activity Code: 41420-2006-FA-0478
... Service Cnnrsultation.Code: .41420-2006-F-0125 ...

Project: Renewal of Operating Licenses for the
Nuclear-Powered Generating Units at
the Turkey Point Power Plant

Applicant: Florida Power and Light
County: Miami-Dade

Dear Mr. Gillespie:

This letter responds to your letter dated June 29, 2006, requesting the Fish and Wildlife Service
(Serviee) reinitiate consultation and amend the biological opinion (BO) for the endangered
American croco.dile (Crocodyl's aicutus) (Service Consultation C6de 41420-2006-F-0125) dated
May 5,2006. This biological opinion relates to the U.S. Nuclear Regulatory Commission's
(NRC) renewal of operating licenses for the two nuclear-powered generating units located at the
Turkey Point Power Plant in Miami-Dade County. The licenses were renewed for a period of
20 years on.June 6, 2002. The Turkey Point Power Plant is operated by Florida Power and Light
(FPL) and the site is located on the shores of Biscayne Bay in Sections 27, 28, 29, 31, 32, 33, and
34, Township 57 South, Range 40 East in Miami-Dade County Florida.

On page 14 of the May 5, 2006, 1O, the Service anticipated the operation of the Turkey Point
Power Plant would result ihn the incidentai take of one American crocodile every.5 years as a
result of the proposed action. The incidental take is expected to be in the form of accidental
direct mortality resulting from the ongoing operations at ttie Turkey Point Power Plant site, and
the Service determined this level of anticipated take is not likely to result in jeopardy to the
species. On May 27, 2006, an American crocodile, approximately 3 feet in total length, was hit
and unintentionally killed by a security vehicle on Bechtel Road near the test canals at the Turkey
Point Power Plant site. The security vehicle was conducting a routine patrol of the area and the
crocodile apparently ran out in front of the vehicle. To minimize the likelihood of future
incidental take.of the American crocodile on the Turkey Point Power Plant site, FPL has reduced
the.speed limit.ion Bechtel Road to 5.miles per hour. Based on this protection measure, the NRC
fias requested the Service adjust the am ouht of incidenial t-tke allowed'under the May.53 2006,
130.. . ...

TAKE PRIDE®5
INAMERICA1 ,

Enclosure



The Service believes the proposed measures by FPL will minimize the potential for the ongoing
operations of the Turkey Point Power Plant to result in the incidental take of the American
crocodile. Therefore, we have modified the section of the May 5, 2006, BO entitled "AMOUNT
OR EXTENT OF TAKE ANTICIPATED" as follows,(changes to the original document are
indicated in bold type):

The Service anticipates the incidental take of two American crocodiles from
May 5, 2006, through May 4,2011, and thereafter one American crocodile
per year as a result of the proposed action. The incidental take is expected to be
in the form of accidental direct mortality resulting from the ongoing operations at
the Turkey Point Power Facility site. The action will not result in the loss of
additional habitat for the American crocodile. In the accompanying biological
opinion, the Service determined this level of anticipated take is not likely to result

........ _-- in jeopardy to -the species: .

The Service also adds the following item to the section of the May 5, 2006, BO entitled "TERMS
AND CONDITIONS:"

5. The applicant must install four speed limit signs labeled as "Speed Limit 5 MPH" along
Bechtel Road near the test canals on the Turkey Point Power Plant site. The signs wvill
be installed at approxiniately 500-foot intervals.

As of the date of this letter, the Service's May 5, 2006, Biological Opinion for the NRC's
renewal of operating licenses for the two nuclear-powered generating units located at the Turkey
Point Power Plant in Miami-Dade County is amended to include the changes indicated in the
"AMOUNT OR EXTENT OF TAKE ANTICIPATED" and the addition of item number 5 to the
"TERMS AND CONDITIONS" as listed above. All other components of the biological opinion
remain unchanged.

Thank you for your efforts in protecting Florida's listed species. If you have any questions,
please contact John Wrublik at 772-562-3909, extension 282.

Sincer yours,

P ul ouza
Acting Field Supervisor
South Florida Ecological Services Office

cc:
EPA, West Palm Beach, Florida (Richard Harvey)
FWC, Vero Beach, Florida (Joe Walsh)
District, West Palm Beach (Anita Bain)
Service, Atlanta, Georgia (Dave Flemming) (electronic copy only)
FPL, Juno Beach, Florida (Barbara Linkiewicz)
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United States Department of the Interior

FISH AND WILDLIFE SERVICE
South Florida Ecological Services Office

I 339 20th Street
Vero Beach, Florida 32960

July 25, 2019

Briana Grange. Conservation Biologist
Environmental Review and NEPA Branch
U.S. Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation
Division of Materials and License Renewal
Mail Stop 0-1 IHI
Washington. DC 20555

Service Consultation Code: 04EF2000-20 14-F-UI 77-R00 I
Date Received: December 19. 2018

Consultation Initiation Date: June 10, 2019
Project: Turkey Point Nuclear Plant Units 3

and 4 License Renewal
County: Miami-Dade

Dear Ms. Grange:

The U.S. Fish and Wildlife Service (Service) received the Nuclear Regulatory Commission’s
(NRC) December 19, 2018 request for formal consultation for Florida Power & Light’s
(Applicant or FPL) Turkey Point Nuclear Plant (Turkey Point) Units 3 and 4 License Renewal
(Project). This document transmits the Service’s biological opinion based on our review of the
proposed Project located in Miami-Dade, Florida, and its effects on the threatened American
crocodile (Crocodylus aculus: crocodile) and its critical habitat, as well as the threatened eastern
indigo snake (Drymarchon corals couperi; indigo snake). It also provides the Service’s
concurrences for the NRC’s determination that the Project may affect, but is not likely to
adversely affect the endangered Florida panther (Puma concolor coryi; panther), threatened red
knot (Caladris ru/ti), threatened West Indian manatee (Trichechus manalus), and threatened
wood stork (Mycleria americana). This document is submitted in accordance with section 7 of
the Endangered Species Act of 1973, as amended in 1998 (Act) (87 Stat. 884; 16 U.S.C. 1531 e/
seq.).

This biological opinion is based on information provided in the NRC’s biological assessment on
the Project dated December 2018, the NRC’s draft Environmental Impact Statement (EIS) on the
Project dated March 2019, correspondence, meetings, emails, and other sources of information.
A complete record of this consultation is on file at the South Florida Ecological Services Office
in Vero Beach, Florida.

Consultation histor

On January 30. 2018. the Service received a letter from FPL announcing their submittal of an
operation license renewal for Turkey Point Nuclear Plant Units 3 and 4.



On March 23, 2018, representatives from FPL, NRC, and the Service had a pre-application
meeting to discuss the relicensing.

On June 18, 2018, a representative from the Service attended an interagency meeting for the
Turkey Point license renewal. Stakeholders from the National Park Service, Florida Department
of Environmental Protection, U.S. Environmental Protection Agency, National Oceanic and
Atmospheric Administration, Pacific Northwest National Laboratory, and Miami-Dade County
Department of Environmental Resources Management were also in attendance. The meeting
consisted of a site visit, and each stakeholder was given time to give input.

On June 28 and 29, 2018, several emails and phone calls took place between the Service and
NRC. Documented plant-related crocodile deaths were discussed.

On September 6, 2018, an email was sent from NRC to the Service listing the effect
determinations for the species in the Project area. A phone call also took place between the
Service and NRC discussing the determinations.

On October 24 and 26, 2018, several emails and a phone conversation took place between the
Service and NRC discussing indigo snake take, indigo snake records, and crocodile take at
Turkey Point.

In a document to the Service dated December 2018, the NRC provided their biological
assessment for the Project. The biological assessment included determinations that the Project
may affect the crocodile and indigo snake. The NRC also determined in the biological
assessment that the Project may affect, but is not likely to adversely affect the Blodgett’s
silverbush, Cape Sable thoroughwort, Florida bonneted bat, Florida bristle fern, Florida
semaphore cactus, Kirtland’s warbler, panther, piping plover, sand flax, red knot, West Indian
manatee, and wood stork. The NRC requested the Service’s concurrence for these
determinations pursuant to section 7 of the Act.

On February 25, 2019, the Service and the NRC had a conference call to talk about the Service’s
new reasonably certain to occur policy and how it could impact this project. The determinations
for piping plover, Kirtland’s warbler, Florida bonneted bat, Blodgett’s silverbush, Cape Sable
thoroughwort, Florida semaphore cactus, sand flax, and Florida bristle fern were agreed to be
changed from may affect, but is not likely to adversely affect to no effect due to no occurrence in
the Project Area.

On March 20, 2019, the Service met with representatives from FPL, and the University of
Florida to review the 2018 crocodile report for Turkey Point.

On March 21, 2019, in an email, the Service presented some conservation measures to NRC and
FPL that were discussed at the crocodile report meeting the day prior.

On April 4, 2019, the Service and NRC had a phone conversation about Turkey Point. It was
agreed that the determination will be changed for Everglade snail kite from may affect, but is not
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likely to adversely affect to no effect due to no occurrence in the Project Area. The acreage and
land cover types in the Action Area were also discussed. A request was made for information on
any non-vehicle collision crocodile take.

On April 5, 2019, an email was sent from NRC to the Service. That email contained the Action
Area size in square miles’ and included a shapefile of the Action Area.

On April 18, 2019, the NRC sent the Service a document containing FPL’s comments on the
Biological Assessment from December 2018.

On April 19, 2019, a meeting was held to discuss conservation measures. The NRC, FPL, and
the Service participated in this meeting.

On May 14, 2019, a table with crocodile mortalities and injuries was sent from NRC to the
Service.

On May 21, 2019, FPL reported the mortality of an indigo snake on the Turkey Point site during
vegetation maintenance activities along the southern perimeter of the cooling canal system.

On May 23, 2019, FPL transported the dead indigo snake to the Service.

On May 24, 2019, the Service, FPL, and NRC had a teleconference to discuss the indigo snake
mortality and measures to reduce future take.

On June 10, 2019, FPL sent final conservation measures and indigo snake minimization
measures.

As of June 10, 2019, the Service has received all the information necessary for initiation of
formal consultation on this proposed Project as required in the regulations governing interagency
consultations (50 CFR § 402.14).

BIOLOGICAL OPINION

This Biological Opinion provides the Service’s opinion as to whether the proposed Project is
likely to jeopardize the continued existence of the crocodile, indigo snake, or result in the
destruction or adverse modification of designated critical habitat for the crocodile.
(50 CFR § 402.02)

ANALYTICAL FRAMEWORK FOR THE JEOPARDY DETERMINATIONS

Jeopardy determination

Section 7(a)(2) of the Act requires that Federal agencies ensure that any action they authorize,
fund, or carry out is not likely to jeopardize the continued existence of listed species.
“Jeopardize the continued existence of’ means to engage in an action that reasonably would be
expected, directly or indirectly, to reduce appreciably the likelihood of both the survival and
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recovery of a listed species in the wild by reducing the reproduction, numbers, or distribution of
that species (50 CFR 402.02).

The jeopardy analysis in this Biological Opinion relies on four components: (1) the Status of the
Species - a description of the range-wide condition of the species, the factors responsible for that
condition, and its survival and recovery needs; (2) the Environmental Baseline- an analyses of
the condition of the species in the Action Area, the factors responsible for that condition, and the
relationship of the Action Area to the survival and recovery of the species; (3) the Effects of the
Action, including the direct and indirect impacts of the proposed federal action and the effects of
any interrelated or interdependent activities on the species; and (4) Cumulative Effects - an
evaluation of the effects of future, non-federal activities in the Action Area on the species.

In accordance with policy and regulation, the jeopardy determination is made by evaluating the
effects of the proposed federal action in the context of the current status of the species, taking
into account any cumulative effects, to determine if implementation of the proposed action is
likely to cause an appreciable reduction in the likelihood of both the survival and recovery of the
species in the wild.

Adverse modification determination

Section 7(a)(2) of the Act requires that Federal agencies ensure that any action they authorize,
fund, or carry out is not likely to result in the destruction or adverse modification of the critical
habitat of listed species.

Destruction or adverse modification means a direct or indirect alteration that appreciably
diminishes the value of critical habitat for the conservation of a listed species. Such alterations
may include, but are not limited to, those that alter the physical or biological features essential to
the conservation of a species or that preclude or significantly delay development of such
features. The destruction or adverse modification definition focuses on how federal actions
affect the quantity and quality of the physical or biological features in the designated critical
habitat for a listed species and, especially in the case of unoccupied habitat, on any impacts to
the critical habitat itself. The Service will generally conclude that a federal action is likely to
“destroy or adversely modify” designated critical habitat if the action results in an alteration of
the quantity or quality of the essential physical or biological features of designated critical
habitat, or that precludes or significantly delays the capacity of that habitat to develop those
features over time, and if the effect of the alteration is to appreciably diminish the value of
critical habitat for the conservation of the species. The Service may also consider other kinds of
impacts to designated critical habitat as appropriate.

DESCRIPTION OF PROPOSED ACTION

Turkey Point is a two-unit, nuclear-powered, steam electric generating facility. Turkey Point
Units 3 and 4 have a reliable net summer rating of 811 and 821 megawatts-electric, respectively,
and a combined output of 1,632 megawatts-electric. The Turkey Point site also includes retired
Units 1 and 2 (formerly operated as natural-gas/oil steam-generating units) and Unit 5 (a
currently operating natural-gas combined-cycle steam-generating unit).
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The proposed action is to issue subsequent renewed operating licenses for Turkey Point Units
3 and 4 authorizing an additional 20 years of operation after the expiration of the current
licenses. The current Turkey Point licenses are set to expire in July 2032 (Unit 3) and April
2033 (Unit 4). If issued, the subsequent renewed operating licenses would allow Turkey Point
Unit 3 to operate until July 2052 and Unit 4 to operate until April 2053.

In a separate licensing action, in April 2018, the NRC approved the combined construction
permits and operating licenses for two new nuclear reactors (Units 6 and 7) at Turkey Point.
FPL has not begun construction on Units 6 and 7. Within its most recent 10 year-power plant
site plan, FPL identified Units 6 and 7 as a preferred site for future generation; however, FPL
also determined that Units 6 and 7 would not be in service by 2027 (FPL 2018). For the
purposes of this analysis, it is reasonable to assume that construction would likely take place
during the proposed Turkey Point Units 3 and 4 subsequent license renewal period.

Operations during the remaining period of performance and the extended period of performance
would include the continued operation of the current cooling system, which withdraws water
from and discharges water into the Turkey Point site’s cooling canal system (CCS). No new
construction would occur as a result of continued operations. FPL’s (2018a and 2018b)
landscape maintenance and operational activities would remain similar to those currently
conducted. The practices primarily consist of mowing, weed and hedge trimming, physical or
chemical weed removal, herbicide application, tree trimming, brush removal, debris removal,
and the maintenance and repair of plant infrastructure such as roadways, piping installations,
fencing, and security-related structures. Project Area transmission lines are limited to
transmission lines located within the Turkey Point site.

The CCS covers an area approximately 2-miles wide by 5-miles long and covers an area of
approximately 5,900 acres (ac). The CCS receives heated water from Turkey Point Units 3 and
4 from the discharge canal and distributes the water into 32 feeder channels (canals). Water in
the feeder channels flows south into a single collector channel that distributes water to seven
return channels. As the water flows through the channels, heat is lost, largely through
evaporation. Water in the return channels flows north, at which point it is at a lower temperature
than when it was discharged. Cooling water enters the intake canal and is used to cool Units
3 and 4. From Units 3 and 4, the water is returned to the CCS to repeat the cycle. Flows through
the CCS are approximately 1.3 million gallons per minute (FPL 201 8a).

In addition to the channels (canals) within the CCS, an 18-foot-deep interceptor ditch parallels
the entire length of the west side of the CCS. The interceptor ditch is not connected to either the
CCS or other surface waters. The intended purpose of the interceptor ditch is to restrict inland
movement of ground water below the cooling canal by maintaining a seaward ground water
gradient during times when a natural seaward gradient does not exist (FPL 2018a, FPL 2019).
Cooling Canal System

Within the Turkey Point site, the CCS is the largest body of water. FPL entered into a consent
agreement (CA) with the Miami-Dade County Department of Environmental Resources
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Management (DERM) and a consent order (CO) with the Florida Department of Environmental
Protection (FDEP).

On October 7, 2015, DERM entered into a CA with FPL which acknowledged FPL’s plans to
reduce salinity in the CCS, and required FPL to implement actions to intercept, capture, contain,
and retract hypersaline groundwater west and north of the Turkey Point CCS boundary. On June
20, 2016 FPL entered into a CO with FDEP with the primary objectives of: (1) cease discharges
from the CCS that impair the reasonable and beneficial use of the adjacent G-II groundwaters
west of the CCS; (2) prevent releases of groundwater from the CCS to surface waters connected
to Biscayne Bay that result in exceedances of surface water quality standards in Biscayne Bay by
undertaking restoration projects at Turtle Point and Barge Basin (FPL 2018a).

On August 15, 2016, Miami-Dade County and FPL executed an addendum to the October
2015 CA. The 2016 CAA requires FPL to take action to address Miami-Dade County’s alleged
violations of water quality standards and cleanup target levels relating to the exceedance of
ammonia in deep remnant canals adjacent to the Turkey Point CCS. The 2016 CAA required
FPL to prepare and submit a plan to Miami-Dade County DERM to allow for the identification
of source(s) of the ammonia exceedances and the delineation of the vertical and horizontal extent
of the subject ammonia exceedances in surface water. Additionally, the plan was required to
adequately address the ammonia exceedances to the surface waters surrounding the facility,
including but not limited to, waters tidally connected to Biscayne Bay (FPL 2001 8a). The
sections below summarize FPL’s plans and activities to mitigate the increased salinity,
temperature, ammonia, and nutrients within the CCS.

Salinity within the Cooling Canal System

Salinity fluctuation within the CCS occurs through a complex process that is influenced by
multiple environmental variables. Salinity increases when water leaves the CCS and decreases
when less saline water or freshwater enters the CCS. The highest salinities in the CCS generally
occur during the dry season when precipitation is low and evaporation rates are high.
Conversely, lower salinities within the CCS generally occur during the wet season, when
precipitation is high and when evaporation rates are low (FPL 2012a, FPL 2018a).

Most of the salt in the CCS comes from the Biscayne aquifer. As groundwater from the
Biscayne aquifer moves into the CCS, the salt it contains also moves into the CCS. The
Biscayne aquifer obtains its salt from Biscayne Bay. The Biscayne aquifer is hydrologically
connected to both Biscayne Bay and to the CCS (FPL 2018a, Tetra Tech 2014, FPL 2016a).

Salt is removed from the CCS when water containing salt leaves the CCS, for example by
moving into the Biscayne aquifer. Water that moves into the groundwater is likely to reflect the
highly hypersaline conditions of the CCS (currently around 60 practical salinity units [psu]).
Because the water in the CCS has higher salt concentrations, it is denser than the ambient
groundwater within the Biscayne aquifer (FPL 201 8a).

In the early 1970s, the salinity within the CCS was close to 34 psu, which is similar to the
salinity within Biscayne Bay. Over time, the salinity within the CCS has varied seasonally,
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primarily based on rainfall levels. During dry years (or periods of drought), the overall salinities
at the end of year were higher than at the end of the previous year. As a result, drought years
have produced a ratcheting effect that caused the next year to begin the seasonal cycle of salinity
concentrations at higher salinities than the previous year. Based on these natural cycles, the
average salinity of the CCS gradually doubled from approximately 34 psu in the early 1970s to
approximately 70 psu in 2013 (FPL 2018a). During periods of extremely low precipitation, the
salinity has been even higher, at times reaching 90 parts per thousand (ppt) (FPL 201 7a, Squires
et al. 2017). Hypersaline water is defined as water that is saltier than seawater. Since 1970’s the
CCS has been classified as hypersaline, but due to the closed nature of the system, the
hypersaline conditions have been exacerbated far beyond what naturally occurs in Biscayne Bay.

FPL received permission from the State of Florida on June 27, 2014, to add lower salinity
saltwater from the Biscayne aquifer and brackish water from the Upper Floridan aquifer to the
CCS (NRC 2018a). The primary purpose of the additional water was to help reduce the salinity
within the CCS. However, the additional water also served to help decrease temperature levels
in the CCS. Additionally, FPL received concurrence from the South Florida Water Management
District (SFWMD) that a water use permit is not required for use of water with a chloride
concentration at or above 19,000 milligrams per liter (mg/L). Thus, no authorization is required
to use the marine wells for the CCS (FPL 2019). The NRC states that current CCS salinity is
60 psu. CCS salinity fluctuates throughout the year. In August 28, 2014, FPL received
permission from the SFWMD to add freshwater from the L-31E Canal to aid in salinity
reduction. After these additions and higher precipitation levels, a reduction in salinity has
occurred in the CCS (FPL 2019). CCS salinities and temperatures returned to pre-summer
2014 levels (around 60 psu) (FPL 2018a, NRC 2018a).

Salinity Management Plan for the Cooling Canal System

The CA acknowledged that FPL would supply brackish water to the CCS from the Upper
Floridan aquifer and saltwater from the Biscayne aquifer via marine wells for long term CCS
salinity management, noting the marine wells are to be used only under extraordinary
circumstances (MDC 2015).

On June 20, 2016, a CO (FDEP 2016) was executed between FPL and the FDEP. The CO
requires FPL to achieve an average annual salinity of 34 PSU by the end of the fourth year of
freshening activities and every two out of three years. It further states:

“If FPL fails to reach an annual average salinity of at or below 34 psu by the end of the fourth
year of freshening activities, within 30 days of failing to reach the required threshold, FPL shall
submit a plan to FDEP detailing additional measures, and a tirneframe, that FPL will implement
to achieve the threshold.”

The Service recognizes that changes may be made to the CA or CO. The Service asks to be
informed of changes to these agreements and orders. The Service will determine if the change
will result in reinitiation of Section 7 consultation.
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Subsequent to attaining the threshold in the manner set forth above, if FPL fails more than once
in a three year period to maintain an average annual salinity of at or below 34 psu, FPL shall
submit, within 60 days of reporting the average annual salinity, a plan containing additional
measures that FPL shall implement to achieve the threshold salinity level” (FDEP 2016a).

In future years, FPL anticipates that the Upper Floridan aquifer wells will be the water source it
uses to reduce salinity in the CCS (FPL 2018a). FPL began operation of the Upper Floridan
aquifer freshening well system on November 28, 2016. Approximately 4.5 billion gallons of low
salinity water from the Upper Floridan aquifer have been added to the CCS to date. The addition
of this brackish water (2.5 psu) to the CCS is helping to reduce the CCS salinity to an average
annual level of 34 psu. The addition of this water has been important in minimizing increases in
CCS salinity that ordinarily occur during the dry season. Continued operation of the freshening
wells during the wet season should help to further reduce CCS salinities (FPL 201 8a).

Temperature within the Cooling Canal System

The temperature of the CCS varies in response to a number of factors such as heated water
discharged by Turkey Point Units 3 and 4 into the CCS, air temperature, wind, precipitation,
CCS water quality, Biscayne aquifer water flowing into and out of the CCS, and well water
added to the CCS. To a lesser extent, discharges of water into the CCS from the interceptor
ditch. As described earlier, Units 1, 2, 3, and 4 historically contributed heat to the CCS. FPL
retired Units 1 and 2 by 2016, so these units no longer contribute to the heat load within the
CCS. Under current operations (i.e., including heat levels from the 2012 extended power uprate
at Units 3 and 4), the heat discharged into the CCS from Units 3 and 4 is less than the amount of
heat that was once discharged into the system when Units 1,2, Units 3, and 4 were all in
operation.

Due to the discharge of heat into the CCS, water temperatures in the CCS are higher than air
temperatures (FPL 201 8a). Surface water temperatures within the CCS are warmer in the
summer months and cooler in the winter months (FPL 2016a). Water temperatures within the
CCS also varies based on location. As water moves through the CCS it drops in temperature
(FPL 2016a). As expected, within the CCS, the highest water temperatures are found where hot
water is discharged from the power plants into the CCS (Station TPSWCCS-1) and the coolest
water temperatures occur at the cooling water intake for Units 3 and 4. From June 2010 through
May 2017, average monthly temperature values collected at seven monitoring stations within the
CCS produce an average monthly value of 96 degrees Fahrenheit (°F)
(FPL 2017a).

The CCS serves as the ultimate heat sink to cool Turkey Point Units 3 and 4. The NRC has
established an ultimate heat sink inlet temperature limit for the cooling canals of 104 °F (NRC
2014). Measurements to judge compliance with this limit are taken from the return canal in front
of the cooling water intake structure. Data from this sampling location represent the temperature
of the water after it has been cooled by the CCS. From June 2010 through May 2017,
temperature measurements located in the return canal prior to the intake structure (Station
TWSWCCS-6) have not exceeded the 104 °F (40 °C) limit (FPL 2017a). The typical water
temperature in the CCS exceeds that of Biscayne Bay (70-86 °F) (NOAA 2019).
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However, during the period from the initial operation of Turkey Point Units 3 (December 1972)
and 4 (September 1973) until August 2014, the ultimate heat sink limit was set at 100 °F
(37.8 °C). In early July 2014, the water temperature in the cooling canals began to approach this
limit. Therefore, after the NRC performed a safety and environmental analysis, the agency
established the current temperature limit of 104 °F (NRC 2014). FPL (201 8a) stated that the
increase in average CCS temperatures in 2014 was the result of the following three factors:
(1) low average precipitation into the CCS from 2011 through 2014; (2) poor water circulation
through the CCS due to blockages and sediment accumulation; and (3) reduced heat exchange
efficiency (i.e., salinity, turbidity, and algal concentrations that reduced evaporation rates).

Since 2014, FPL has worked to reduce algae concentrations, improve canal circulation, and
increase Biscayne aquifer water inflow into the CCS by removing sediment from the CCS
channels. The CO required FPL to develop, submit, and implement a thermal efficiency plan to
achieve a minimum of 70 percent thermal efficiency. The plan addresses water stage
management, vegetation control, dredging, chemical additives to the CCS for facility operation,
and upset recovery. For a short period of time, to help lower CCS salinity, freshwater from the
L-3 1 canal was discharged into the CCS as well as brackish water from the Upper Floridan
aquifer, and saltwater pumped from the Biscayne aquifer. Current and future plans do not
include the use of freshwater from State canals (FPL 2018a, FPL 2019).

Future plans to reduce CCS salinity call for the addition of brackish water from the Upper
Floridan aquifer, the reduction of algae, continued sediment removal within the CCS, and, only
in extraordinary circumstances, the use of saltwater pumped from the Biscayne aquifer

Thermal Efficiency Plan for the Cooling Canal System

In accordance with the June 20, 2016, CO between FPL and the FDEP, FPL is required to
achieve a minimum thermal efficiency of 70 percent and to submit a CCS thermal efficiency
plan to the FDEP (FDEP 2016). FPL has identified that maintaining high thermal efficiency
within the CCS is necessary for controlling evaporation and salinity. Therefore, the plan
identifies primary and secondary performance metrics to be monitored. These metrics are used
to guide actions to maintain high thermal efficiencies (equal to or greater than 70 percent). On
July 7, 2017, the FDEP instructed FPL to implement the plan (FPL 2017b).

Near-term actions that FPL has implemented under this plan have included (1) sediment removal
in many of the canals in the CCS, (2) flow management within the CCS, (3) water stage
management, and (4) vegetation management. As a result, thermal efficiency during the
2017 reporting period met the objectives of the plan, with an annual thermal efficiency for
October 2016 through September 2017 of approximately 84 percent (FPL 2017b).

Ammonia and nutrients within the Cooling Canal System

The decay of organic material within the CCS could release ammonia into its waters. Between
June 2010 and May 2016, ammonia concentrations within the CCS ranged from below detection
to 0.3 mg/L and averaged 0.04 mg/L. Ammonia is a nutrient. Other nutrients include
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phosphorus and total nitrogen. Within a surface water body, if the concentration of nutrients get
too high, the nutrients can cause algae blooms. Algal blooms can be toxic, deplete oxygen in the
water, and reduce water clarity (FDEP 2018).

Nutrients are added to the water in the CCS by the erosion of soil and by vegetation that falls
into the canals from the land that separates the individual channels within the system. Nutrients
are also added by groundwater inflows, atmospheric deposition (of nitrogen), and by the
effluents from power plant operations (such as storniwater runoff). Nutrients are removed from
the water by the growth of seagrass, the harvesting of seagrasses as a CCS maintenance activity
(if needed), the removal of biological material impinged on the plant intake screens, and the
outfiowing of groundwater from the CCS (FPL 2018a).

Prior to 2010, the CCS operated as a seagrass-based biological system. Seagrass grew beneath
the water on the bottom of the channels within the CCS. Seagrass covered approximately
50 percent of the channel bottoms within the system prior to 2010 and provided a habitat for
aquatic life, natural filtration of suspended material, and removal of nutrients from the water.
This ecosystem helped to maintain water quality and low nutrient concentrations in the water.

However, by 2010, CCS salinities had increased to the point that the seagrass meadows were
dying off. By 2012, few seagrass beds remained. The decomposition of the dead seagrasses
released a significant volume of nutrients into the waters of the CCS. This in turn facilitated
dominated state, resulting in high turbidity and generally degraded water quality within the CCS.

Nutrient Management Plan for the Cooling Canal System

In accordance with the June 20, 2016 CO between FPL and the FDEP (FDEP 2016a); FPL
submitted to the FDEP a nutrient management plan for the CCS. The plan is composed of three
primary nutrient management strategies: (1) active algae/nutrient removal; (2) canal and berm
maintenance; and (3) salinity reduction and controlled flow management. On July 7, 2017, the
FDEP directed FPL to implement the plan (FPL 2017b).

Under the nutrient management plan, bench and pilot tests have been performed to find the most
appropriate active nutrient/algae removal regime for the unique ecology and water chemistry of
the CCS. These methods include application of chemical flocculants/coagulants, removal of
nutrients using nonchemical physical methods, and aeration. In addition, FPL reviewed canal
practices in order to integrate into them the goal of minimizing erosion and nutrient inputs from
sediment and berm sources.

Another initiative of the plan is to re-establish seagrass meadows within the CCS. FPL (2016b)
states in its plan that a healthy seagrass population of approximately 50 percent of the surface
water acreage would help balance and sequester the system’s nutrient content. Seagrasses
require nonturbid clear water and near-ocean salinity levels (roughly 30 to 37 ppt). Given the
current turbid, hypersaline, and phosphorus-limited conditions in the CCS, FPL is concentrating
its efforts on removing or binding bioavailable phosphorus to reduce algae growth. This
reduction of algal growth should in turn reduce nitrogen fixation, increase water clarity, and
improve the conditions for re-establishment of seagrasses. FPL is currently investigating the
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direct application of flocculants into the CCS, treatment of CCS water in an external system, and
the use of protein skimming methods to actively remove algae and nutrients. Once nutrients are
removed and salinities are lowered, FPL will cultivate and plant seagrass beds within areas of the
CCS with appropriate depth and substrate. Some dormant seagrass seeds may also germinate
such that seagrasses may reemerge naturally, as conditions improve. Once re-established,
seagrasses will provide a significant mechanism for uptake and retention of nutrients to deter
future algal blooms and improve water clarity issues. FPL’s nutrient management plan sets a
seagrass colonization target at 50 percent of the CCS surface water acreage.

Aquatic resources

Within the Turkey Point site, the primary aquatic environment is the CCS. The CCS has
historically supported a variety of fish (such as sheepshead minnow (Cyprinodon variegatus) and
several Fundulus species), mollusks, crabs, and submerged aquatic vegetation that are tolerant of
shallow, subtropical, hypersaline environments. FPL (2014) reported that the species identified
in Table 1, were present in the CCS as of November 2007. Because the water in the CCS does
not directly connect to any surface water body, aquatic organisms are unable to travel between
the CCS and any other water bodies. Aquatic biota in the CCS are not accessible for recreational
or commercial harvest because the entirety of the CCS is owner controlled and closed to the
public.

Other onsite aquatic resources include hypersaline mudflats, remnant canals, channels, dwarf
mangrove wetlands, and open water. In June 2009, Tetra Tech NUS, Inc. (Tetra Tech 2009)
conducted fish surveys throughout the Turkey Point site in both CCS and non-CCS waters, Table
2. Tetra Tech concluded that habitat quality for fish was less than optimal at all location
sampled. Both water temperatures and salinities were high enough to create stressful conditions
for many species of estuarine fish (Tetra Tech 2009).

Prior to 2010, the CCS environment was of low turbidity and contained low and stable nutrient
levels. Widgeon grass (Ruppia maritima) covered over 50 percent of the system and were
especially prominent in the southern sections of the CCS and in the eastern return canals.
Seagrasses underwent annual periods of stress and recovery as CCS salinities cycled between
greater than 50 psu (stress) and less than 50 psu (recovery). Despite the harsh environment,
seagrass colonies remained relatively stable from year to year (FPL 2016b).

In 2010, the CCS began experiencing a pronounced ecosystem shift. The average salinity of
water increased, water quality and clarity began to degrade, and average surface water
temperatures increased. Seagrass colonies began to die off due to salinity- and temperature-
related stress. By 2012, few seagrass beds remained. The subsequent decomposition of the
seagrasses released a significant volume of nutrients into the CCS, and the increased nutrient
levels facilitated algae blooms, which resulted in high turbidity and degraded water quality.
Algae blooms remained local and isolated in 2011 and 2012. In 2013 and 2014, continuously
elevated concentrations of algae were observed throughout the CCS. By 2016, no seagrasses
remained in the CCS. The CCS currently operates as an algal-based, phosphorus-limited system
such that the algae life cycle primarily dictates the movement of nutrients in and out of the water
column (FPL 2016b, ETA 2017).
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To address CCS water quality degradation and as a requirement of the FDEP CO, in 2016, FPL
began implementing its nutrient management plan (FPL 2016b). FPL commissioned the Florida-
based environmental consulting firm Ecological Associates, Inc. (EAT) in December 2016 to
conduct a biological characterization study in the CCS and determine the presence, relative
abundance, and distribution of fish, invertebrate, and seagrass populations currently within the
system (EAT 2017). EAT chose ten sampling stations within the CCS, each representing different
benthic habitats, salinity gradients, and temperature regimes. Seven of the sampling stations
were located in the main CCS area, two were located in return canals, and one was located in a
dead-end canal in the northern section of the system. EAT sampled fish and mobile invertebrates,
benthic macroinvertebrates, and submerged aquatic vegetation (or seagrass).

To identify fish and mobile invertebrates, EAT performed cast net sampling on December
5, 2016, and minnow trap sampling on December 6 and 7, 2016. Cast net sampling targets large
mobile organisms throughout the water column, while minnow trap sampling selectively targets
small species at the top and bottom of the water column. EAT collected 4,843 individuals. All
belonged to one of four taxa: (1) sheepshead minnow, (2) sailfin molly (Poecilia latipinna),
(3) eastern mosquitofish (Gambusia hoibrooki), and (4) mudflat fiddler crabs (Uca rapax). Cast
net samples yielded 282 fish: 252 sheepshead minnow, 22 sailfin molly, and 1 eastern
mosquitofish. All fish collected during cast netting were small (less than 1.75 inches [in]
standard length). Minnow traps yielded 4,547 fish and 14 crabs: 3,900 sheepshead minnow,
627 sailfin mollies, 20 eastern mosquitofish, and 14 mudflat fiddler crabs. Fish ranged from
0.4 to 2.4 in standard length, and crabs ranged from 0.3 to 0.43 in carapace length and 0.43 to
0.59 in carapace width. Sheepshead minnow were abundant throughout the CCS and were found
at all 10 sampling stations during the characterization study. This species can live and
successfully reproduce in high salinity waters (up to 147 psu) and high temperatures (109.4 °F)
(Johnson 1974). Sailfin mollies are moderately abundant throughout the system. This species is
also able to tolerate high salinities (up to 80 psu), high temperatures (104 °F), and low dissolved
oxygen (Fischer and Schlupp 2009, Nordlie et al. 1992, Timmerman and Chapman 2004).
Eastern mosquitofish were only found at 2 of the 10 sampling stations and are likely rare in the
CCS as a whole. This species can also tolerate hot water (100.4 °F) and hypersaline water (up to
58.8 psu) with low dissolved oxygen (Chervinski 1983; Specziar 2004). Mudflat fiddler crabs
were captured incidentally with sampling methods not designed to capture crabs, so EAT did not
make any conclusions regarding crab abundance in its CCS characterization study report.
Nevertheless, mudflat fiddler crabs have also been documented as able to withstand high-
temperature, high-salinity, and low-dissolved oxygen conditions (Costa and Soares-Gomes
2015, Vernberg and Tashian 1959, Zanders and Rojas 1996). Meroplankton sampling would be
required to conclusively determine whether mudflat fiddler crabs are actively reproducing in the
CCS or whether individuals were immigrating into the system. EAT found no evidence that the
environmental conditions within the CCS were negatively affecting the growth or reproduction
of the species captured, all of which tended to be heat- and salinity-tolerant species.

To identify benthic macroinvertebrates, EAT collected benthic mini-ponar grabs on December
6, 2016, which the company subsequently processed in a laboratory. A total of 79 individuals of
3 taxa were identified. The Capitella capitate was the most common taxon collected followed
by marine oligochaetes (Class Oligochaeta) and midge larvae (Family Chironomidae). EAT
calculated benthic macroinvertebrate densities to range from 30 to 489 individuals per square

12



meter at stations with organisms present. Evidence of relic gastropod and bivalve shells were
also present at some stations; however, EAT did not collect any live mollusk specimens.

In addition to fish and benthic sampling, EAT used underwater video on December 5 and 6, 2016,
along defined video transect surveys to search for living submerged aquatic vegetation
(seagrasses). Widgeon grass, which was previously the predominant submerged aquatic
vegetation in the CCS, can grow in waters ranging from 64.4 to 86 °F. However, temperatures
above 73.4 to 77 °F have a negative influence on widgeon grass photosynthesis (Arnold et al.
2017). One study on the effect of salinity on widgeon grass determined that 8- to 12-week-old
plants could not tolerate salinities above 21,000 parts per million (Mayer and Low 1970).
During the CCS characterization study, EAT did not observe any seagrasses. Because water
clarity was poor throughout the entire project area, EAT also scanned its benthic
macroinvertebrate collections for living vegetation. No samples contained living vegetation. In
its report, EAT attributed the lack of submerged aquatic vegetation to the CCS turbid water
conditions, high salinity, and high temperatures.

While differences in sampling methods and effort make it difficult to arrive at definitive
conclusions, the available information on the CCS aquatic community indicates that species
diversity within the system has declined over time. Submerged aquatic vegetation is no longer
present in the system, and a number of the fish species reported as present in the system in
2007 and 2009 were not collected during the 2016 characterization study. The current aquatic
community is of low diversity and includes only those species that can withstand hot,
hypersaline waters with low dissolved oxygen and poor water clarity.

Minimization and conservation measures

To minimize the Project’s adverse effects to fish and wildlife, and the federally-listed species
discussed in this Biological Opinion, FPL has agreed to implement the following protective
measures, habitat compensation, and conservation measures:

1. Continue salinity and temperature monitoring program within Turkey Point and in Biscayne
Bay as required by the current Florida Department of Environmental Protection (Industrial
Wastewater Permit and Consent Order) and Miami-Dade County (Consent Agreement).

2. Continue the crocodile health and condition surveys for the duration of NRC-licensed
operations or unless otherwise agreed upon by FPL, the Service, and the NRC. Every two
years, FPL, the Service, the NRC will meet to discuss the monitoring methods and the need
for continuation.

3. Crocodile data will follow the standard approved management method, once available. Data
will be kept in the approved format.

4. Continue following the Nutrient Management Plan as required by the Florida Department of
Environmental Protection (Industrial Wastewater Permit and Consent Order).

5. Continue to follow the most current version of FPL’s Crocodile Management Plan (FPL
2007a).
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Action Area

The Action Area for the project is defined as all areas to be affected directly or indirectly by the
Federal action and not merely the immediate area involved in the action. The Action Area for
the Project includes: the Turkey Point site (including the cooling canal system); wetlands
adjacent to the Turkey Point site; and areas in Biscayne Bay where barges may travel. Most
potential impacts associated with the proposed action would be confined to the Turkey Point site.
However, continued Turkey Point operations would necessitate occasional delivery of large
power plant parts and equipment by barge through Biscayne Bay. Thus, Biscayne Bay is
included in the Action Area. The total Action Area is 24,013 ac (Figure 1).

SPECIES NOT LIKELY TO BE ADVERSELY AFFECTED BY THE PROPOSED
ACTION

Florida panther

The CCS lies outside of the panther focus area, but the wetlands on the western side of the
Action Area occur within the primary zone of the panther focus area (Kautz et al. 2006, Service
2007a). Approximately 6,600 ac of panther focus area occur within the Action Area. In October
2013, the SFWMD (2013) sighted an adult panther and a kitten in the Model Lands Basin
approximately 2 miles west of the Turkey Point boundary. A female tagged panther was also
documented in the area west of Turkey Point in 1987 and 1988. She was documented along the
access road to Turkey Point approximately 0.5 miles from the boundary. FPL is not aware of
any panther observations on the Turkey Point site (NRC 2018b, FPL 2018a).

Vehicular collisions is a significant threat to panthers in South Florida (Service 2017a) and likely
the largest risk of injury or mortality to panthers within the Action Area. Nevertheless, the
Service finds that collisions between vehicles and panthers at Turkey Point are unlikely. FPL
has not reported any incidents where operational activities resulted in injury or mortality to
panthers, and operational activities and levels will remain the same during the proposed period of
extended operations (FPL 201 8b). In addition, FPL is not aware of any panther observations on
the Turkey Point site (NRC 201 8b; FPL 201 8a). This further suggests that vehicular collisions
with panthers within the Action Area are unlikely.

The greatest threat to the survival and recovery of the panther throughout its range is habitat loss
and habitat fragmentation due to commercial and residential development and other human
activities (Service 2017a). During the remainder of the current operating period and over the
proposed period of extended operations, FPL (2018a) does not intend to conduct any
refurbishment activities within the Action Area. In addition, the continued operation could result
in beneficial impacts to the panther. This is because FPL restricts public access to the site and
restricts development of the site for residential, commercial, or agricultural uses. These
restrictions will remain in place during the remainder of the current license and during the
proposed period of extended operations. In addition, the restricted public access reduces the
likelihood of human disturbances to any panther that may occur at Turkey Point.

Based on the lack of observations of this species within the Action Area, the low likelihood of
vehicular collisions, the restricted public access (which minimizes disturbances), and the fact that
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no new construction activities would occur that would destroy or degrade panther habitat, the
NRC staff finds that the proposed action may affect, but is not likely to adversely affect, the
panther. The Service concurs with this finding.

Red knot

Within the Action Area, a red knot was observed in March 2009 near the CCS (FPL 201 8a).
Mangroves, mudflats, and beach habitat along the east border of the Turkey Point site may
provide suitable habitat for wintering or foraging red knots. Red knots may also temporarily rest
on artificial structures on the coastline within the Action Area. In the biological opinion for the
Turkey Point Units 6 and 7 combined licenses, it was determined that habitats occurring within
Miami-Dade County do not appear to be highly valuable to red knots and individuals would not
be expected to occur frequently or in large numbers at Turkey Point (Service 201 7a). Therefore,
while a limited number of red knots may temporarily use habitat within the Action Area, the
Action Area does not include any important wintering grounds for this bird species.

Direct mortality of red knots could occur if individuals collide with plant structures or in-scope
transmission lines. The likelihood of collisions is extremely unlikely because suitable habitat for
the red knot does not occur near major plant structures or in-scope transmission lines. In the
Generic Environmental Impact Statement for License Renewal of Nuclear Plants (the GETS), the
NRC staff determined that cooling towers present the greatest risk for bird collisions at nuclear
power plants (NRC 2013); however, Turkey Point has no cooling towers. FPL is required to take
action in the event that site personnel discover an injured or dead individual associated with a
collision. There are no documented reports of collisions of red knots. FPL also minimizes the
impacts on bird species from collisions with in-scope transmission lines through its voluntary
corporate avian protection plan (FPL 2007b). In 2005, the Service and the Avian Power Line
Interaction Committee (a utility industry group focused on protecting birds) jointly released
guidelines for utilities to create their own voluntary avian protection plans including bird
mortality reporting, bird injury protocols, nest-management procedures, permitting issues,
construction design standards to minimize collision and electrocution, staff training, and
mortality risk assessment (FPL 201 8a).

NRC determined the Project may affect, but it not likely to adversely affect the red knot. The
Service concurs based on the lack of documented collisions, FPL’s voluntary corporate avian
protection plan, and the limited time red knots would occur in the area during migration.

Wood stork

Wood storks use the Action Area for foraging, resting, and roosting. The Action Area is within a
core foraging area for this species. Most recently, while conducting its CCS characterization
study on December 5—7, 2016 (EAT 2017), FPL observed multiple wood storks foraging within
the Turkey Point CCS. In addition, FPL (2014) previously observed wood storks foraging in
shallow portions of the CCS in June 2008, and the NRC (2018b) noted that three storks were
observed foraging and roosting in shallow mangrove wetlands immediately west of the proposed
Turkey Point Units 6 and 7 site. The closest known wood stork nest is 20 miles southwest of
Turkey Point, within Everglades National Park (FPL 2018a).
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Direct mortality of listed birds could occur if individuals collide with plant structures or in-scope
transmission lines. The likelihood of collisions is extremely unlikely because suitable habitat for
the listed bird does not occur near major plant structures or in-scope transmission lines. In the
GETS, the NRC staff determined that cooling towers present the greatest risk for bird collisions at
nuclear power plants (NRC 2013); however, Turkey Point Units 3 and 4 have no cooling towers.
FPL is required to take action in the event that site personnel discover an injured or dead
individual associated with a collision. There are no documented reports of collisions of wood
storks. FPL also minimizes the impacts on bird species from collisions with in-scope
transmission lines through its voluntary corporate avian protection plan. In 2005, the Service
and the Avian Power Line Interaction Committee (a utility industry group focused on protecting
birds) jointly released guidelines for utilities to create their own voluntary avian protection plans
including bird mortality reporting, bird injury protocols, nest-management procedures,
permitting issues, construction design standards to minimize collision and electrocution, staff
training, and mortality risk assessment (FPL 2018a).

The principal threat to the survival and recovery of the wood stork is the loss, fragmentation,
alteration, and degradation of its wetland habitat (Service 201 7a). In addition, runoff from
phosphorus and nitrogen from agricultural and urban sources has degraded water quality within
wetland habitats by altering the composition and structure of wetland plant communities used by
the wood stork. These threats have resulted in reduced foraging and nesting opportunities for the
wood stork (Service 2017a).

The Service (2007b) determined that a major key to wood stork recovery in South Florida is
Comprehensive Everglades Restoration Plan (CERP) projects. Some CERP projects, as well as
the Model Land Project, are located immediately adjacent to Turkey Point, and their primary
goal is to restore and protect wetland habitat. Indirect impacts to wetland habitat could occur
due to the hypersaline plume associated with the CCS, dewatering activities, and site runoff.
However, the NRC staff determined that impacts to wetlands would be minimal based on FPL’s
wetland monitoring data, SFWMD’s modeling studies, and FPL’s efforts to minimize impacts
through implementation of its environmental compliance procedures, best management practices,
Stormwater Pollution Prevention (SWPP) plan, and spill prevention control and countermeasures
plan. Given that these impacts would result in minor if any changes to wetland habitats, the
NRC staff determined that continued operations would have an insignificant impact on the
vegetative community or other prey resources for the wood stork and other listed birds. As such,
wetlands within the Action Area would continue to provide foraging habitat for wood storks and
continued operation of Turkey Point Units 3 and 4 would not adversely impact foraging activity
for wood storks.

The CCS and adjacent wetlands provide foraging habitat for wood storks, which primarily
consume fish between 0.8 to 10 inches in length such as mosquito fish, flagfish, sailfin mollies,
marsh killifish, yellow bullheads, and sunfish. The CCS went through a pronounced ecosystem
shift whereby the number of fish species and density of fish is likely lower than prior to 2009 and
submerged aquatic vegetation is absent from the CCS. Despite this fundamental shift in species
composition within the CCS (NRC 2018b), EAT (2017) observed wood storks foraging within
the CCS and determined that prey for the wood stork continued to populate the CCS in 2016.
For example, sailfin mollies are moderately abundant throughout the CCS and this species is also
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able to tolerate high salinities (up to 80 psu), high temperatures (up to 104 °F), and low dissolved
oxygen (Fischer and Schlupp 2009, Nordlie et al. 1992, Timmerman, and Chapman 2004, EAT
2017). Therefore, wood storks are likely to continue to forage within the CCS, even at the
elevated temperature and salinity levels. Given that the CCS continues to provide prey items for
the wood stork, that those prey items can tolerate high salinity and temperature levels, and that
the wood stork continues to forage within the CCS, the NRC staff finds that any impact to the
wood stork would be minimal.

The Service (2007b) determined that exotic species in wood stork wetland habitats can interfere
with foraging activities due to the density and canopy cover of invasive species. FPL annually
removes exotic species, such as Australian pine (Casuarina equisetfolia) and Brazilian pepper
(Schinus terebinthifolius), from within the CCS canals and berms and along the access and CCS
perimeter roads. FPL’s exotic vegetation removal program improves the foraging habitat for the
wood storks and has a beneficial impact. Vegetation management around the CCS is a part of
the Nutrient Management Plan and is a requirement of the CO.

Human disturbance to the wood stork in the Action Area would be insignificant because public
access to the Turkey Point site would continue to be restricted during the proposed period of
extended operations. Also, because noise levels and human activity would remain similar to the
current operations, they would not likely cause the wood stork to avoid or abandon habitat within
the Action Area.

NRC determined the Project may affect, but it not likely to adversely affect the wood stork. The
Service concurs based on the following:

1. Collisions between the wood stork and plant structures or in-scope transmission lines are
unlikely given that no such collisions have occurred to date and that operational activities
would remain the same during the remainder of the current license and the proposed
subsequent license renewal period.

2. Wetland degradation would be minimal based on FPL’s current wetland monitoring data,
SFWMD’s modeling studies, and FPL’s efforts to minimize impacts through implementation
of its environmental compliance procedures, best management practices, SWPP plan, and
spill prevention control and countermeasures plan.

3. The loss of prey within the CCS does not appear to be significantly affecting the wood stork
given that two fish species remaining in the CCS are prey for the wood stork and that the
wood stork continues to forage in the CCS.

West Indian manatee

Manatees occur within the Action Area in Biscayne Bay, including the barge-turning basin and
in nearshore waters with seagrass beds (NRC 201 8b, FPL 201 8a). The lack of surface water
connections with the CCS prevent manatees from occurring on the Turkey Point site
(FPL 2014 and 201 8a). Manatees do occur in the vicinity within SFWMD canals that discharge
to Biscayne Bay north of the Turkey Point facility, including the C-100, C-i, C-l02, Military,
C-103. North, Florida City, FPL (Sea Dade), Card Sound Road, and C-I 11 canals (FPL 2012b).
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Barge traffic

Barge traffic associated with continued operation has the potential to impact manatees inhabiting
Biscayne Bay. Continued operation of Turkey Point Units 3 and 4 would likely require
infrequent deliveries of large parts and equipment to the Turkey Point site by barges that would
travel through parts of Biscayne Bay. FPL (FPL 2018b) estimates up to five barges in a single
year would travel to and from Turkey Point. FPL’s vessel traffic estimate includes deliveries
associated with Turkey Point Units 3 and 4; Turkey Point Units 1, 2, and 5; and the onsite
Turkey Point independent spent fuel storage installation (FPL 201 8b). Units 1 and 2 are retired
natural gas/oil plants that do not producing power, but FPL operates them in synchronous
condenser mode to support transmission reliability and stabilize the grid.

These barges might collide with or strike manatees in Biscayne Bay and injure or kill them.
However, the infrequency of vessel traffic 2009a) make such interactions unlikely. Given that,
FPL has reported no collisions with and/or injury to a manatee to date, and given the infrequency
of deliveries during the proposed period of extended operations, the likelihood of a manatee and
barge collision as result of the proposed action would be extremely low.

In 2017, the Service assessed the impacts of barge traffic, among other effects, as part of its ESA
Section 7 consultation with the NRC for FPL’s proposed construction of two new nuclear power
reactors at the Turkey Point site, Turkey Point Units 6 and 7. The Service also noted FPL’s
commitment to follow the Service’s Standard Manatee Conditions for In-Water Work (Service
2011). Based on the above information, the Service (201 7a) determined that Turkey Point Units
6 and 7 construction activities may affect, but were not likely to adversely affect, the West Indian
manatee.

Biscayne Bay water quality

During the EIS scoping period for the proposed action, the NRC received comments
recommending that the staff consider interactions between the CCS and nearby surface
waterbodies and how these interactions might potentially impact federally listed species. The
commenters’ suggestions stemmed primarily from the concern that contaminants in the CCS
could affect water quality in Biscayne Bay, which could affect federally listed species.

At Turkey Point, FPL does not directly discharge cooling water or stormwater runoff from the
CCS into Biscayne Bay. Therefore, any manatees in Biscayne Bay would not be exposed to
contaminants from the CCS, at least not via a direct CCS-to-bay surface water pathway.
However, there are other potential pathways. Specifically, the CCS and Biscayne Bay are both
hydrologically connected to the Biscayne aquifer; therefore, manatee exposure could potentially
occur via a groundwater and then a surface water pathway with water or contaminants first
moving through the Biscayne aquifer and then into Biscayne Bay. Between June 2010 and May
2016, ammonia concentrations within the CCS ranged from below detection to 0.3 mg/L and
averaged 0.04 mg/L.

As part of FPL’s regulatory agreements, FPL maintains an extensive water quality monitoring
program. FPL monitors the CCS, Biscayne Bay, Card Sound, and other nearby waterbodies for
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ammonia, nitrogen, phosphorus, and chloride, among other nutrients and parameters.
Additionally, ecological monitoring is conducted semiannually in Biscayne Bay and in mangrove
areas and quarterly in marsh areas. In FPL’s 2017 report, which analyzed data collected during
the reporting period of June 1, 2016 through May 31, 2017, FPL identified no changes in
Biscayne Bay water quality trends during the monitoring period when compared to past
monitoring period results (E&E 2017). To date, FPL has identified no evidence of an ecological
impact on the areas surrounding the CCS and no discernible influence from the CCS on Biscayne
Bay (E&E 2017). The NRC has stated, “landscape-14 scale enviromriental factors, such as the
length of the hydroperiod or overall water depth, have 15 a greater effect on changes in live
biomass and sawgrass height than proximity to the CCS.”

More recently, in July 2018, the DERM found that several sampling locations at the Barge
Basin, Turtle Point Canal, Card Sound Canal, S-20 Get Away Canal, and the Sea-Dade Canal
exceeded the applicable Miami-Dade County surface water standard for total ammonia
concentration (MDC 2018). In a July 10, 2018, letter to FPL, the DERM acknowledged that the
elevated concentrations may be attributable to a combination of several sources, including
factors not directly related to the operation of the CCS. Nevertheless, because the DERM
believes that the CCS may be one source contributing to the elevated ammonia levels, the DERM
required FPL to take action to submit and implement a mitigation plan within 90 days of the date
of the letter. The mitigation plan must address potential CCS nutrient impacts to groundwater
and surface water resources beyond the boundaries of the system. Elevated ammonia levels are
of concern in aquatic environments because when present at high enough levels, aquatic
organisms have difficulty completely excreting excess ammonia from their bodies. This can lead
to toxic build-up, health and fitness effects, and, potentially, death. Several water quality
parameters, including pH, temperature, and salinity; the rate or duration of exposure; and a
species’ specific physiobiology affect the extent to which an organism experiences toxicity from
a given level of ammonia.

With regard to manatees, data on the effects of ammonia are not currently available. In the
absence of species-specific information, it is assumed that the relevant State water quality criteria
are reasonably protective of manatees because under Section 3 03(c) of the Clean Water Act, the
Environmental Protection Agency or the State is required to adopt water quality standards to
restore and maintain the chemical, physical, and biological integrity of the Nation’s waters. In
delegated States, the Environmental Protection Agency must periodically certify that a State’s
water quality criteria, and any revisions thereto, protect the designated uses of the waterbody and
that the standards are consistent with, or more protective than, the Environmental Protection
Agency’s national recommended aquatic life criteria.

In addition to these state standards, Miami-Dade County also has water quality standards. The
Miami-Dade County DERM has identified several sampling locations where the total ammonia
concentrations have exceeded the County’s water quality standard. However, the sampled
locations are in stagnant or dead-end canals. The ammonia could also be from a source not
related to Turkey Point operations. If manatees were to be present in the canals, exposure time
would be limited. Additionally, as described above, FPL is taking action to restore water quality
in the canal areas of elevated ammonia such that elevated ammonia levels are not expected to be
a long-term issue. Further, no contaminants associated with the CCS, including ammonia, have
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been found in Biscayne Bay. In summary, because of the very low likelihood of manatees to be
exposed to contaminants associated with the CCS, including ammonia, and because of the short
duration of any such potential exposure, any effects on manatees would be insignificant or
discountable. If waters inhabited by manatees meet state and county water quality criteria, the
NRC staff assumes that there would be no lethal effects or impairment to growth, survival, or
reproduction to manatee individuals.

Conclusion for designated critical habitatfor the West Indian manatee

As described above, FPL does not directly discharge cooling water or stormwater runoff from
the CCS into Biscayne Bay. It is possible, though, that nutrients and other contaminants
originating from the CCS could enter Biscayne Bay through a groundwater-surface water
connection. Therefore, FPL monitors the CCS, Biscayne Bay, Card Sound, and other nearby
waterbodies for ammonia, nitrogen, phosphorus, and chloride, among other nutrients and
parameters. Additionally, ecological monitoring is conducted semiannually in Biscayne Bay and
in mangrove areas and quarterly in marsh areas. In 2017, FPL identified no changes in Biscayne
Bay water quality trends when compared to past monitoring results (E&E 2017). To date, FPL
has identified no evidence of an ecological impact on the areas surrounding the CCS and no
discernible influence from the CCS on Biscayne Bay. The CO is intended to minimize future
impacts to Biscayne Bay. FPL is taking action to restore the remnant man-made deep-cut canals
adjacent to the CCS, by placing beach quality fill within the canals to restore the hydrology.
FPL’s efforts are expected to improve water quality for manatees and other species.

The NRC staff finds that, given this information, continued operation of Turkey Point Units
3 and 4 will not appreciably diminish the ecological value of designated critical habitat within
Biscayne Bay for the manatee. The Service concurs with this based on the following:

1. The identified areas of ammonia above Miami-Dade County’s standard are limited to
localized areas such as stagnant or dead-end canals, which do not provide preferred habitat
for manatees.

2. The DERM is requiring FPL to submit and implement a mitigation plan to address
potential CCS nutrient impacts to groundwater and surface water resources beyond the
boundaries of the CCS.

3. The proposed action is not likely to adversely modify designated critical habitat for the West
Indian manatee.

Based on the above information, the NRC staff finds that the proposed action may affect, but is
not likely to adversely affect West Indian manatee’s designated critical habitat.

Conclusion for the West Indian Manatee

Although the West Indian manatee may occur within the Action Area, the NRC staff determined
that any impacts from continued operation of Turkey Point Units 3 and 4 would be insignificant
or discountable given that:
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1. Vessel strikes are unlikely based on the infrequent level of barge traffic and the facts that no
such collisions have occurred to date and that operational activities would remain the same
during the remainder of the current license and the proposed period of extended operations.

2. The areas of elevated ammonia are limited to localized areas such as stagnant or dead-end
canals.

3. Exposure to manatees would be limited to short periods of time and, therefore, is not
expected to significantly impact manatee behavior.

4. The DERM is requiring FPL to submit and implement a mitigation plan to address potential
CCS nutrient impacts to groundwater and surface water resources beyond the boundaries of
the CCS.

Based on the protective measures instituted, the Service concurs with NRC’s determination that
the proposed Project may affect, but is not likely to adversely affect the West Indian manatee.

STATUS OF THE SPECIES/CRITICAL HABITAT

Please see Enclosures for the Status of the Species for the crocodile and indigo snake Species
Status Assessment.

Critical habitat has not been designated for the indigo snake; therefore, it will not be discussed
further in this Biological Opinion.

Summary of threats to the species/critical habitat

American crocodile

Modification and destruction of nesting habitat has been, and remains, the primary threat to the
crocodile in South Florida. Much of the crocodile’s coastal nesting habitat has been transformed
to commercial and residential development and related infrastructure (i.e., stores, hotels, houses,
buildings, roads, and parking areas). The majority or remaining nesting habitat, and the species’
designated critical habitat, occurs within protected conservation areas (e.g., Everglades National
Park). Sea level rise associated with climate change also has the potential to result in significant
habitat loss through inundation of existing coastal areas used by crocodiles. Coastal areas within
the southern tip of peninsular Florida have been designated as critical habitat for the crocodile
[see discussion in the enclosure: STATUS OF THE SPECIES/CRITICAL HABITAT —

American crocodile (Crocodylus acutus)].

Other threats to the crocodile include: human disturbance, road-related injuries and mortalities,
and natural climatic events. Human disturbance due to human encroachment into crocodile
habitat may alter normal behavioral patterns of crocodiles and may cause females to abandon
nest sites. The level of disturbance is expected to increase as the population of South Florida
grows and more people engage in recreational activities within conservation lands. The
extensive roadway system in South Florida also poses a threat to the crocodile. As the crocodile
population has increased over the past decades, the number of injuries and mortalities of
crocodiles resulting from motor vehicle collisions has increased. Finally, natural climatic events
such as tropical storms, hurricanes, and cold fronts during winter have the potential to result in
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crocodile mortalities, as demonstrated in the winter of 2010 when a prolonged cold spell resulted
in the death of at least 125 crocodiles throughout their range.

Eastern indigo snake

The primary threats to this species include habitat loss and fragmentation from ongoing
commercial and residential development throughout the state of Florida. Collisions with motor
vehicles on Florida’s extensive roadway system may be a significant source of indigo snake
injury and mortality.

ENVIRONMENTAL BASELINE

Status of the species/critical habitat within the Action Area

American crocodile

The number of crocodile nests at Turkey Point steadily increased from 1978 (the year the first
nest was found) through the early 2000s (see Figure 2 and Figure 3). For example,
FPL documented ito 2 nests per year from 1978—1981 and 10 to 15 nests per year from
1990—1995. The number of nests and hatchlings peaked in 2008 and 2009 when FPL
documented 28 nests (in 2008) and captured 548 hatchlings (in 2009). FPL’s Crocodile
Management Plan and efforts to improve and create nesting habitat significantly contributed to
the increase in the number of nests at Turkey Point, which in 2007, was considered the second
largest breeding aggregation in Florida (71 FR 13027).

The number of nests and hatchlings, however, declined from 2009 to 2017 (see Figure 2 and
Figure 3). In 2018, nesting numbers rebounded to 14 nests (FPL 2018). FPL (2010a) attributed
the initial reduction in observed nests and hatchlings captured in 2010 to the record low
temperatures recorded in South Florida during the winter of 2009—2010. The cold winter may
have caused a delay in successful courtship interactions or prohibited females from storing
enough energy to reproduce. The number of nests and hatchlings captured increased from
201 1—2014. The number of nests has rapidly decreased from 25 nests in 2014 to 8 or 9 nests
from 2015—2017. Similarly, the number of hatchlings captured declined from 409 in 2015 to
119, 127, and 46 in 2015, 2016, and 2017, respectively.

FPL has conducted annual crocodile nest and hatchling surveys at Turkey Point since the first
crocodile nest was discovered in 1978 (FPL 201 8b). The current surveys include the following:

1. Night Surveys: An airboat survey of nesting hot spots conducted at night from April through
mid-August each year. FPL records new nests, female activity, and hatchling activity.

2. Day Surveys: An airboat survey in the CCS to locate potential nests and monitor adult female
visitation of nests, usually conducted early in the morning from April through mid-August
each year. The goal is to locate all nest sites, locate hatchlings, and inform FPL’s
designation of hot spots.

3. Interceptor Ditch Survey: A truck survey, usually conducted in the early morning, along the
interceptor ditch canal to document any crocodiles. Surveys occur once per week year-round
when workload allows.
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4. Spatial Distribution Survey: Since 2009, an airboat survey of the entire CCS over three
nights conducted by an FPL crocodile specialist and two University of Florida biologists.
Surveyors’ record the size and location of all crocodiles observed.

5. Capture Survey: Since 2009, truck and airboat surveys at least three times a year to capture
crocodiles, record body measurements, and gather biometric data. In 2015, blood sample
collection was added.

6. Capture Surveys: Since 2015 in Biscayne Bay, three times a year crocodiles are captured.
data is collected on body measurements, biometric data, and blood samples taken.

FPL (20 lOb) plotted the crocodile nest locations within the CCS from 1978—20 12 (see Figure
4). Nesting locations are generally clustered in two locations within the CCS: the southern
portions and the northeastern corner. These areas tend to have the lowest water temperatures
within the CCS. FPL used this spatial information in part to determine crocodile hot spots for
surveys and to determine crocodile sanctuaries that are protected from various operational and
maintenance activities as described in the current FPL Crocodile Management Plan.

Mazzotti and Cherkiss (2003) compared the nesting success, or proportion of all nests laid that
produced at least one hatchling, between 1979 and 1999 at three nesting sites: Turkey Point,
Everglades National Park, and North Key Largo. Turkey Point had the highest rate of nesting
success (91—1 00 percent) as compared to 58 percent in Everglades National Park, and 48 percent
in North Key Largo. Desiccation, predation, and flooding contributed to the lower success rate
in the Everglades National Park. Desiccation was the main threat in North Key Largo.
Hatchlings, however, are likely harder to find in Everglades National Park and North Key Largo,
which could have artificially reduced the success rate for these two sites (Mazzotti and Cherkiss
2003).

Mazzotti and Cherkiss (2003) also compared hatchling survival and growth rates among the
three locations. Diminished growth rates is an important health indicator because it is more
difficult for smaller hatchlings to avoid predators and find food. Hatchling survival was highest
at North Key Largo, but hatchlings grew slightly faster at Turkey Point. Everglades National
Park had the lowest survival and growth rate, likely due to the longer distance hatchlings needed
to travel from nesting to nursery habitat. The female crocodile will often move hatchlings from
the nest. FPL staff transport hatchlings after the female relocates them to nursery habitat if
needed. Any hatchling that remains in the nest will also be moved to nursery habitat (FPL
2019). The primary risk to hatchlings at Turkey Point is the survival rate once FPL staff move
hatchlings offsite to nursery grounds, where the hatchlings develop into juveniles and subadults
(Mazzotti and Cherkiss 2003). The survival rate of Turkey Point hatchlings, juveniles, and
subadult crocodiles once they are moved offsite to nursery grounds is currently unknown.

Current FPL Crocodile Management Plan

The current FPL Crocodile Management Plan describes a variety of activities for creating and
enhancing crocodile nesting habitat and for monitoring reproductive success, growth, and
survival of hatchlings (FPL 201 8b). Key elements of the monitoring and habitat protection
program include the following:
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1. Preserving and creating habitat suitable for crocodile nesting and basking.
2. Establishing exclusion zones at known nesting sites (also referred to as nest sanctuaries).
3. Daytime and nighttime monitoring surveys to document crocodile nesting activity and use of

the CCS.
4. Capturing and tagging crocodile hatchlings using American Veterinary Identification Passive

Integrated Transponder technology.
5. Relocation of hatchlings to low-salinity (nursery) habitat during early life stages to increase

survival.
6. Recapture, monitoring, and release of individuals to document growth and survival.
7. Removal of exotic plant species, particularly Brazilian pepper and Australian pine.

In addition, the FPL Crocodile Management Plan contains measures to protect crocodiles from
human disturbances during operational and maintenance activities, including the following:

1. Constraints on vehicular traffic within the CCS at night and during critical periods of the
nesting season.

2. Constraints on road maintenance and construction activities at night, during critical periods
of the nesting season, and within known crocodile crossing sites.

3. Identification and avoidance of nest sanctuaries.
4. Training requirements for site personnel and contractors handling hatchlings and using

equipment in the area.

FPL also created and implemented a crocodile awareness program to educate the public
concerning the status of the crocodile in South Florida. Many of these activities are in
accordance with Service’s (1999) South Florida Multi-Species Recovery Plan. Furthermore, in
reclassifying the Florida distinct vertebrate population segment of crocodiles from endangered to
threatened in March 2007, the Service acknowledged that FPL’s activities to create nesting
habitat, monitor crocodile populations, and minimize disturbances during operations contributed
to increases in nests, hatchlings, and the adult population of crocodiles in Florida (71 FR 13027).
From December 2005 through May 2019, FPL reported six vehicular collisions that resulted in
mortality and one that resulted in physical trauma:

1. December 21, 2005, mortality (NRC 2019a).
2. May 27, 2006, mortality (NRC 2019a).
3. December 3, 2006, mortality (NRC 2019a).
4. September 25, 2008, mortality (NRC 2019a).
5. September 12, 2012, physical trauma (NRC 2019a).
6. July 23, 2014, mortality (NRC 2019a).
7. July 28, 2016, mortality (NRC 2019a).

These incidents account for all but one of the reported causal takes at Turkey Point. Most of
these vehicular collisions occur when Turkey Point operational, security, or maintenance staff
are driving and inadvertently run over a crocodile that is on the road to bask in the sun or a
crocodile that is traveling across the road during the day or at night.
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There was one causal death that is not attributed to vehicle collision. On November 18, 2011, a
crocodile was killed near an exploratory underground injection control well. In addition, there
have been 22 documented crocodile deaths and injuries not related to plant operation at Turkey
Point (NRC 201 9a). These deaths have been attributed to intraspecific competition and other
natural causes.

In its 2006 biological opinion, the Service initially anticipated an incidental take of one crocodile
every five years in the fonn of accidental direct mortality associated with a vehicular collision
(Service 2006a). On August 1, 2006, the Service amended the biological opinion because its
incidental take limit due to vehicular collision was exceeded on May 27, 2006 (NRC 2006b).
The revised incidental take limit allows an incidental take of two crocodiles between May
2006 through May 2011, and one crocodile per year thereafter (Service 2006b). FPL has not
exceeded its incidental take limit since August 2006.

In addition to these requirements, FPL’s Crocodile Management Plan also includes several
restrictions to minimize the risk of vehicular collisions, especially during the breeding and
nesting seasons. For example, FPL restricts vehicular traffic within the CCS at night, during
critical periods of the nesting season, and within known crocodile crossing sites. These
reasonable and prudent measures, along with the Crocodile Management Plan, follow many of
the recommendations within Service’s (1999) crocodile recovery plan for South Florida.

Given that FPL must implement any reasonable and prudent measures included in its incidental
take statement and that vehicular traffic from Turkey Point Units 3 and 4 will remain similar
during the period of extended operations, the NRC expects a similar level of vehicular collisions,
which has been slightly less than one mortality every 2 years since 2005.

Critical habitat

Physical and biological features for crocodile critical habitat were not described when it was
designated. The Service considers nesting substrate and foraging habitat to be essential habitat
features for the species. Nesting habitat is characterized as sparsely vegetated sandy and marl
soils adjacent to open water. Sites optimal for nesting provide appropriate soils for incubation,
are generally protected from wind and wave action, and have access to deeper water (Service
1999). Crocodiles feed opportunistically and foraging habitat includes aquatic and upland areas.

Designated critical habitat for the American crocodile includes land, marine, and nearshore areas
from the tip of Turkey Point, eastwards into portions of Biscayne Bay and Card Sound, and
southwest towards the southern portions of Everglades National Park and Key Largo
(50 CFR 17.95, “Critical Habitat—Fish and Wildlife”). The majority of the action area,
including the CCS and the southeastern portion of the Turkey Point site, is designated critical
habitat for the crocodile. The Action Area contains approximately 22,790 ac of crocodile critical
habitat (Figure 1). While FPL has made improvements to critical habitat by adding nesting
habitat and digging fresh water ponds, critical habitat within the CCS has degraded with
increased salinity and decreased prey abundance.
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Eastern Indigo Snake

FPL conducted indigo snake surveys in 2013, 2014, and 2016 under the Orianne Society’s
research permit within the Action Area and immediately adjacent to the Action Area within the
Everglades Mitigation Bank (Orianne Society 2013, 2016). The FPL staff captured two indigo
snakes in 2013, two in 2014, and four in 2016. Two of the 2016 captures were re-captures. FPL
noted that captured snakes tended to occur along roads near mixed vegetation, poisonwood
(trees), Australian pine trees, or mangroves. Within the Action Area, the Orianne Society and
FPL (2018b) observed snakes along the south access road, on roads near the CCS, and in areas
near the meteorological tower. An adult indigo snake was killed along the southern perimeter of
the cooling canal system on May 21, 2019 (NRC 2019b). This 2019, sighting event is the most
recently documented indigo snake within the Action Area.

There are 18,329 ac of potential indigo snake habitat in the Action Area. The remaining 5,683 ac
of the Action Area are open water and would not be suitable for indigo snakes. It is difficult to
estimate the density of indigo snakes in the total impacted suitable habitat due to a general lack
of existing data and reliable survey methods. Therefore, data from other indigo snake studies in
Florida were used to estimate snake density on the Project site. In Bauder et al. (2016), radio
telemetry data was summarized to provide an estimated mean annual home-range size of 369 ac
for males (n = 40) and 121 ac for females (n = 31). Considering overlap between the sexes, we
estimate that the territory of one male and one female or two snakes could overlap the 18,329 ac
impact area. Considering overlap between the sexes we estimate there could be up to 49 males
and 151 females or 200 snakes total within the 18,329-ac Action Area.

Factors affecting the species environment within the Action Area

All of the Action Area contains land owned by FPL for over 50 years. Prior to building the
Turkey Point facility, the Action Area was undeveloped wetlands and limestone fill (NRC
201 9c). Restoration of mitigation areas not related to operation of Turkey Point Units 3 and
4 could positively impact listed species.

Climate change

Our analyses under the Act include consideration of observed or likely environmental effects
related to ongoing and projected changes in climate. As defined by the Intergovernmental Panel
on Climate Change (IPCC), “climate” refers to average weather, typically measured in terms of
the mean and variability of temperature, precipitation, or other relevant properties over time; thus
“climate change” refers to a change in such a measure which persists for an extended period,
typically decades or longer, due to natural conditions (e.g., solar cycles) or human-caused
changes in the composition of the atmosphere or in land use (IPCC 2013, p. 1450). Detailed
explanations of global climate change and examples of various observed and projected changes
and associated effects and risks at the global level are provided in reports issued by the IPCC
(2014 and citations therein). Information for the United States at national and regional levels is
summarized in the National Climate Assessment (Melillo et al. 2014 entire and citations therein;
see Melillo et al. 2014, pp. 28-45 for an overview). Because observed and projected changes in
climate at regional and local levels vary from global average conditions, rather than using global
scale projections, we use “downscaled” projections when they are available and have been
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developed through appropriate scientific procedures, because such projections provide higher
resolution information that is more relevant to spatial scales used for analyses of a given species
and the conditions influencing it (See Melillo et al. 2014, Appendix 3, pp. 760-763 for a
discussion of climate modeling, including downscaling). In our analysis, we use our expert
judgment to weigh the best scientific and commercial data available in our consideration of
relevant aspects of climate change and related effects.

Climate change may result in an increase in the intensity or frequency of tropical storms and
hurricanes in Florida. The Atlantic Multi-decadal Oscillation (AMO) also influences rain
patterns in Florida. We are currently in an AMO wet phase that is predicted to persist through
2020 (Miller 2010). The increased rainfall could affect the temperature-dependent sex
determination of crocodiles and skew future sex ratios. Increased storm activity could also
reduce nesting success of indigo snakes and crocodiles.

It is difficult to estimate, with any degree of precision, if a species will be affected by climate
change or exactly how they will be affected. The Service will use Strategic Habitat Conservation
planning, an adaptive science-driven process that begins with explicit trust resource population
objectives, as the framework for adjusting our management strategies in response to climate
change (Service 2006c).

EFFECTS OF THE ACTION

Accidental release of radiation into environment due to operation of reactors

NRC’s analysis of the Project under the Act includes consideration of the likelihood that an
accident during operation of the nuclear reactors would occur resulting in accidental release of
radiation or radioactive materials into the environment, above what is currently deemed safe by
NRC during normal operation of the reactors. The NRC indicates that the design, construction,
and operation of nuclear power plants include many safety features that are intended to prevent
the release of unsafe levels of radiation or radioactive materials into the environment [NRC
2016a; see 10 CFR Part 50, Appendix 1], and mitigate the consequences of failures [10 CFR Part
100. Licensees of nuclear power reactors must also have emergency preparedness plans and
protective action measures for the site and environs [see 10 CFR 50.47, 10 CFR Part
50, Appendix E, and NUREG-0654/FEMA-REP-1 (NRCI98O). Based on the safety measures
required by the NRC, the Service finds it unlikely that the ongoing operation of Units 3 and
4 will result in an accidental release of radiation or radioactive materials that will result in harm
to the environment, or to threatened and endangered species listed under the Act.

Effects by Species

American crocodile

Continued operation of Turkey Point would result in many of the same impacts that crocodiles in
the Action Area currently experience given that operational and maintenance activities would
remain the same during the remainder of the current licensing period and during the period of
extended operations (FPL 201 8b). The NRC identified six potential effects associated with the
proposed action:
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I. Mortality and injuries from vehicular collisions.
2. Reduced nests and hatchling survival.
3. Crocodile health trends and body condition.
4. Impacts to wetland habitats.
5. Human disturbances.
6. Exposure to radionuclides.

Vehicular Collisions

Vehicular collisions have been the primary human-induced source of adult crocodile mortality in
South Florida from 1971 through 2007 (Mazzotti and Cherkiss 2003; 71 FR 13027). At Turkey
Point, vehicular collisions are also a main source of human-induced mortality for crocodiles.
From December 2005 through May 2019, FPL reported six vehicular collisions that resulted in
mortality and one that resulted in physical trauma:

1. December21, 2005, mortality (NRC 20l9a).
2. May 27, 2006, mortality (NRC 20l9a).
3. December 3, 2006, mortality (NRC 2019a).
4. September 25, 2008, mortality NRC 2019a).
5. September 12, 2012, physical trauma (NRC 2019a).
6. July 23, 2014, mortality (NRC 20l9a).
7. July 28, 2016, mortality (NRC 2019a).

These incidents account for the all but one of the reported causal takes at Turkey Point. The
majority of these vehicular collisions occur when Turkey Point operational, security, or
maintenance staff are driving and inadvertently run over a crocodile that is on the road to bask in
the sun or a crocodile that is traveling across the road.

In its 2006 biological opinion, the Service initially anticipated an incidental take of one crocodile
every five years in the form of accidental direct mortality (Service 2006a). On August 1, 2006,
the Service amended the biological opinion because its incidental take limit was exceeded on
May 27, 2006 (NRC 2006b). The revised incidental take limit allows an incidental take of two
crocodiles between May 2006 through May 2011, and one crocodile per year thereafter (Service
2006b). FPL has not exceeded its incidental take limit since August 2006.

The Service’s 2006 biological opinion requires FPL’s adherence to the following reasonable and
prudent measures to minimize the risk of take from vehicular collision:

1. Post four speed limit signs labeled as “Speed Limit 5 MPH” along Bechtel Road, where
vehicle collisions have previously occurred.

2. Provide an informational bulletin on the crocodile to all Turkey Point employees once every
6 months that includes information about the onsite population, photographs of crocodiles,
and descriptions of hatchlings. The bulletin should also remind employees to observe speed
limits at all times, to avoid interacting with crocodiles in any way, and to contact their
supervisor if a crocodile is observed on or near a road.
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3. Present information about the onsite crocodile population twice per year at mandatory
employee meetings. Presentations should be made during the crocodile mating and nesting
season, which is when the onsite crocodile activity is greatest. The presentation should
include information similar to that described above for the information bulletin.

4. Notify the Service’s Vero Beach office, the NRC and the Florida Fish and Wildlife
Conservation Commission (FWC) West Palm Beach office upon locating a dead or injured
crocodile.

In addition to these requirements, FPL’s Crocodile Management Plan also includes several
restrictions to minimize the risk of vehicular collisions, especially during the breeding and
nesting seasons. For example, FPL restricts vehicular traffic within the CCS at night, during
critical periods of the nesting season, and within known crocodile crossing sites. These
reasonable and prudent measures, along with the Crocodile Management Plan, follow many of
the recommendations within Service’s (1999) crocodile recovery plan for South Florida. FPL
intends to continue to implement its Crocodile Management Plan through the period of extended
operations.

Given that FPL must implement any reasonable and prudent measures included in its ITS and
that vehicular traffic from Turkey Point Units 3 and 4 will remain similar during the period of
extended operations, we expect a similar level of vehicular collisions, which has been slightly
less than one mortality every 2 years since 2005.

Reduced Nests and Hatchling Survival

Crocodile hatchlings require freshwater for proper development and are sensitive to increases in
salinity (Service 1999). Although crocodiles have salt glands that excrete excess salt and
physiological mechanisms to reduce water loss (Mazzotti 1989), hatchlings require low salinity
water at least once per week to maintain an osmotic balance (or proper internal salt levels).
Moler (1991) determined that during periods of low rainfall, when salinity increases within
brackish waters, hatchlings do not gain weight and are less likely to survive during winter
months. Based on this information, the Service (1999) determined that the availability of
freshwater is essential to crocodile hatchling survival.

As described above, the number of nests and hatchlings captured at Turkey Point steadily
increased from the 1970s through the early 2000s (see Figure 2 and Figure 3). The Service
attributed this population growth to FPL’s efforts to improve and create nesting habitat (71 FR
13027). The number of nests and hatchlings captured at Turkey Point peaked in 2008 and
2009 at 28 nests and 548 hatchlings captured, respectively, but have since declined. From
2015 to 2017, the number of nests within the CCS rapidly decreased from 25 nests in 2014 to
8 or 9 nests from 2015 through 2017 (FPL 2018b). Similarly, the number of hatchlings captured
declined from 409 in 2015 to 119, 127, and 46 in 2015, 2016, and 2017, respectively (FPL
201 8b). Mazzotti (2015) noted that the number of nests and hatchlings captured in the CCS
declined concomitantly with a decrease in the number of crocodiles observed within the CCS
during spotlight surveys. The 2018 nesting season exhibited improvements in the both the nest
(14) and hatchlings caught (225) numbers. FPL’s salinity management plan required by the CO
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is expected to continue to improve conditions for nesting and hatchlings. The Service expects to
see the upward nesting trend continue.

The Service (2017a) determined that the most recent reduction in crocodile nesting and hatchling
abundance was the result of the increase in water temperature and salinity, and the decrease in
water quality in the CCS from 2013 through 2017. During this time period, the temperature
increased by 4 °C (7 °F) during certain times of the year, salinity increased to over 90 ppt during
certain parts of the year, and an outbreak of cyanobacteria (blue-green algae) greatly increased
turbidity. The Service (2017) noted that the cause of these changes is unclear and likely due to
multiple factors.

FPL (201 8b) also noted a decline in the number of nests and hatchlings captured from
2015 through 2017. In its crocodile monitoring report for 2015, FPL (2016d) stated that the total
number of hatchlings captured has fluctuated over the past 30 years due to changing
environmental conditions. FPL (2016d) suggested that the lower number of hatchlings captured
may be due in part to females moving hatchlings to hidden burrows, raccoon predation, or
infertile clutches. In its most recent crocodile monitoring report, FPL (2018c) attributed the
decline in hatchlings captured in part to difficultly in locating nests because crocodiles have been
nesting in new areas, such as the interceptor ditch canal. FPL (201 6d, 201 7c, 201 8c) also noted
that the CCS experienced high salinity and algae levels during those years, and that rainfall, or
increasing the amount of water into the system, was the quickest way to reduce salinity and
temperature within the CCS.

FPL (201 8b) also noted that while no mitigation is currently required for the decline in the
number of nests and hatchlings, FPL has been taking actions to reduce salinity within the CCS.
These actions are required as part of its CA with the DERM and its CO with the FDEP. In
2017 and 2018, FPL added 4.5 billion gallons of low salinity water from the Upper Floridan
aquifer to the CCS (FPL 2019). Future monitoring data will help determine whether the required
freshening activities restore the CCS to a level that previously supported the relatively high
nesting activity and hatchling abundance documented prior to 2009. The Service expects that
nesting crocodiles and hatchlings will respond positively to improved habitat conditions from the
freshening activities.

In addition to the freshening activities, FPL’s Crocodile Management Plan includes several
activities that enhance and improve nesting habitat and help provide freshwater for hatchlings.
For example, FPL creates ponds with a fresh water len within nesting sites on the CCS and
within the Everglades Mitigation Bank. Following the 2011 ESA, Section 7 consultation
between the NRC and the Service related to the Turkey Point Units 3 and 4 extended power
uprate, FPL excavated three additional freshwater ponds on existing CCS berms in the southwest
portion of the system to provide additional sources of freshwater for crocodiles. In addition, FPL
staff move hatchlings from the CCS to areas of fresher water to help increase the chances of
survival. These activities resulted in beneficial impacts to crocodiles.

Separate from FPL’s operation of Turkey Point Units 3 and 4, several other facilities either
previously used the CCS or currently use the CCS as a source of cooling water. In 2016, FPL
retired Turkey Point Unit 1, which was a fossil-fueled plant that previously used the CCS as a
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source of cooling water. FPL also retired Turkey Point Unit 2 by 2016. The retirement of Units
I and 2 decreased the amount of heat being discharged into the CCS.

In summary, the number of crocodile nests and hatchlings captured at Turkey Point steadily
increased from 1978 through the early 2000s in large part due to FPL’s efforts to improve and
create nesting habitat onsite. However, since 2009, the number of nests and hatchlings captured
have substantially declined. The Service (201 7a) determined that the most recent reduction in
crocodile nesting and hatchling abundance was the result of increased water temperature and
salinity and decreased water quality in the CCS from 2013 through 2017. The Service (201 7a)
attributed the changes in water quality parameters to multiple factors, including FPL’s
2014 increase in power production from Turkey Point Units 3 and 4, the discharge of vegetative
cuttings within the CCS, and/or the lower-than-average precipitation in the area. FPL (201 8b)
also acknowledged the decline in the number of nests and hatchlings captured from 2015 through
20 17, and is conducting several activities to improve water quality within the CCS and to
continue to protect and improve crocodile nesting habitat. The 2018 nesting numbers show
improvement that the Service expects to see continue with improving water quality.

Although nesting success was high in 2014 during high saline conditions, it is the Service’s
opinion that the effects of stress, dehydration, and malnutrition took time to have an effect on
nesting success. Based on hatchling requirements for freshwater and the decline in the CCS
water quality, the current conditions within the CCS are having an adverse impact on crocodile
nesting and hatchling success. During the proposed period of extended operations, FPL’s efforts
to freshen the CCS, as required by the CO will improve the conditions in the CCS. The
improved conditions will likely lead to continued growth in the number of nests and hatchlings at
Turkey Point. FPL currently conducts, and intends to continue to conduct during the proposed
period of extended operations; several activities that are part of its Crocodile Management Plan
that substantially benefit crocodiles. In conclusion, the current conditions within the CCS are
having an adverse impact on crocodiles, and that this impact will likely be decreased as a result
of the CO and CA to freshen the CCS. The CCS will likely provide more favorable nesting
habitat once the terms of the CO and CA have been achieved, which is reasonably expected to
occur prior to the start of the proposed license renewal terms for Turkey Point Units 3 and
4 (2032 and 2033 to 2052 and 2053, respectively). The increase of nests and hatchlings in
2018 is a sign that the efforts to improve the water quality are starting to be successful at
improving conditions for crocodiles.

Crocodile Health Trends

Crocodiles typically inhabit fresh and brackish waters, but may also inhabit hypersaline habitats,
especially during periods of drought. For example, crocodiles larger than 7 ounces have
sufficient mass to withstand osmoregulatory stress demands during temporary droughts
(Mazzotti and Dunson 1984). Prolonged exposure to extreme hypersaline conditions, however,
can lead to physiological stress for crocodiles. In such cases, crocodiles may either remain
within the lower quality habitat, which could result in dehydration and starvation if prey are also
affected, or move to wetlands or mangroves with lower salinity water.
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Within the Action Area, the hypersaline condition of the CCS has been a consistent condition
over the past several years. For example, the salinity within the CCS was similar to the salinity
in Biscayne Bay, approximately 34 psu, in the 1970s (FPL 2018a). By the 2000s, the salinity
within the CCS was twice the average concentration of seawater, 60 psu (FPL 2018a). From
2014 through 2015, the salinity increased to 90 ppt at certain times of the year, generally
following periods of low rainfall (Squires et al. 2017). The average annual salinity for
2017-2018 compliance year was 50.92 psu (FPL 2017b).

In addition to the potential effects from dehydration from the high-salinity waters, the
degradation of the CCS may also have led to lower prey availability. Adult crocodiles consume
a wide variety of prey, although some reports suggest that fish is a primary food source (Service
1980). Within aquatic habitats, crocodiles forage within seagrass beds (UF undated b).
At Turkey Point, no studies have been conducted to determine the diets of crocodiles.
However, the availability of certain fish species and seagrass foraging habitats declined rapidly
or disappeared completely from the CCS following the hypersaline, warm conditions beginning
with the warm conditions in the early 2010s.

The CCS went through a pronounced ecosystem shift from a seagrass-dominated system to an
algal-dominated ecosystem. The loss of seagrass and increase in nutrients, turbidity, salinity,
temperature, and algae limited the number of fish species that could likely tolerate such
conditions. For example, in 2007, FPL (2014) reported eight species to occur in the CCS. By
2016, however, EAI (2017) collected only the following four species from the CCS: sheepshead
minnow, sailfin molly, eastern mosquitofish, and mudflat fiddler crabs.

Before this 2016 survey, a number of fish, mollusks, crabs, and submerged aquatic vegetation
were also observed or recorded as occurring in the CCS. These species have either been
eliminated from the CCS or persist in such low numbers that they were not collected during the
2016 survey. Submerged aquatic vegetation was determined to be completely absent from the
CCS at the time of the 2016 survey, and EAI (2017) stated in its report that although
temperature-related stress and high salinity can contribute to seagrass decline, it is likely that
increased turbidity is the main cause of seagrass beds die-off. EAI’s report recognizes that high
temperatures, hypersaline conditions, and dissolved oxygen below 4.0 mg/L caused the decline
of fish and other aquatic biota and the observed shift towards more heat-tolerant species in recent
years.

The FDEP required FPL to perform health surveys before and after the Turkey Point extended
power uprate as described in FDEP’s (2016b) Conditions of Certification, Condition XVII.B.1.
The most recent survey indicated that crocodiles within the CCS are exposed to prolonged stress,
as evidenced by higher levels of cortisol (corticosterone) from 2009—2016. During this period,
Turkey Point crocodile cortisol levels were elevated compared to crocodiles captured in other
parts of Everglades National Park (Squires et al. 2017). During 2015, Squires et al. (2017)
determined that starvation likely contributed to the observed higher physiological stress levels
for the crocodiles caught in the CCS. In addition, in 2015 and 2016, elevated sodium, chloride,
total protein, and hematocnt (i.e., red blood cell percentage) levels suggested that a portion of
crocodiles in the CCS were dehydrated (Squires et al. 2017).
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Squires et al. (2017) calculated Fulton’s K, which is a quantitative estimate of body condition
that takes into account a crocodile’s nutritional condition. Figure 5 shows the relationship
between the Fulton’s K measure of crocodile body condition and salinity levels in the CCS
between 2009 and 2016. Squires et al. (2017) conducted a statistical analysis to examine the
relationship between body condition and various environmental conditions. The study
detennined that water temperature did not have a significant effect on body condition, but that
maximum water temperature and maximum salinity negatively affected body condition for
crocodiles. These results suggest that the extremely hypersaline water within the CCS is having
an adverse impact on the health of crocodiles within the CCS.

The NRC staff finds that the continued operation of Turkey Point Units 3 and 4 may affect and is
likely to adversely affect the crocodile primarily due to takes associated with vehicular
collisions. At Turkey Point, vehicular collisions are the leading cause of mortality for
crocodiles. From December 2005 through present, FPL reported six vehicular collisions that
resulted in crocodile mortality and one physical trauma that did not result in mortality.

Additionally, for the past several decades, FPL has implemented a Crocodile Management Plan
at the Turkey Point site that has resulted in significant, beneficial impacts to the crocodile and its
designated critical habitat. In reclassifying the species from endangered to threatened in March
2007, the Service acknowledged that FPL’s activities to create nesting habitat, monitor crocodile
populations, and minimize disturbances during operations contributed to the substantial increases
in nests, hatchlings, and adult population of crocodiles in Florida (71 FR 13027). More recently,
however, the body condition for crocodiles has substantially declined from 2013 to 2015, and
nest and hatchling abundance has also decreased. Squires et al. (2017) determined that the
maximum water temperature and maximum salinity within the CCS negatively affected body
condition for crocodiles. Squires et al. (2017) also concluded that crocodiles within the CCS
exhibited higher physiological stress levels than crocodiles within the surrounding areas, likely
due to starvation and dehydration. Based on the significantly higher physiological stress for
crocodiles in the CCS, the significant relationship between salinity and crocodile body condition,
and the reduction in nest and hatchling abundance, the NRC staff finds that the current
conditions within the CCS are having an adverse impact on crocodiles. As described above, the
operation of Turkey Point Units 3 and 4 is contributing to changes in the CCS water quality (e.g.
flow within the CSS), along with several other important environmental factors (e.g. rainfall,
decomposition of vegetation within the CCS).

During the proposed period of extended operations, FPL’s efforts to freshen the CCS, as required
by the CO, will improve the conditions in the CCS. FPL’s 2016 Turkey Point Cooling Canal
System Nutrient Management Plan has had positive progress in reducing nitrogen and
phosphorus levels in the CCS. This plan also includes the planting of three acres of seagrass and
the installation of the protein skimmer devices (FPL 2019). The Service expects that these
efforts will decrease the physiological stress for crocodiles, improve nesting habitat, and may
allow for more crocodiles to reinhabit the CCS. Additionally, FPL (201 8b) intends to continue
to implement a Crocodile Management Plan during the remainder of the current licensing period
and throughout the period of extended operations, which will continue to result in substantial
beneficial impacts to the crocodile.
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In conclusion, the NRC staff finds that the current conditions within the CCS are having an
adverse impact on American crocodile nests, hatchlings, and body condition, and that these
impacts will likely decrease as a result of the CO and CA (FPL 201 8b). The CCS will likely
provide more favorable nesting and foraging habitat as the terms of the CO and CA are achieved,
which is reasonably expected to occur prior to the start of the proposed license renewal terms for
Turkey Point Unit Nos. 3 and 4 (2032 and 2033 to 2052 and 2053, respectively). The Service
concurs with this opinion.

Squires et al. (2017) noted that 2016 was the first year of increased body condition and observed
crocodile numbers since the decline begin in 2013. These results suggest that some crocodiles
may have shifted their habitat use and moved out of the CCS into surrounding wetlands and
mangroves. In addition, as the conditions within the CCS improve based on the freshening
activities required by FPL’s CO with the FDEP, more crocodiles may return to the CCS.

The FDEP did not require health surveys beyond 2015. In 2016, the Service requested that
surveys be conducted for another 3 to 5 years. FPL agreed to conduct an additional health study
in 2017 (FPL 2017d) and again in 2018 (FPL 2018d). FPL has agreed to continue surveys (FPL
2019).

Based on the above, it is reasonable to assume that conditions within the CCS will continue to
improve given that Turkey Point Units I and 2 retired in 2016 and no longer discharge heated
water into the CCS and because FPL is required to decrease the salinity in the CCS, implement a
nutrient management plan for the CCS under its CA with the DERM and its CO with the FDEP,
and restore seagrass in portions of the CCS based on its current Nutrient Management Plan. In
addition, Squires et al. (2017) predicts that crocodile health will continue to improve as the CCS
becomes less physiologically stressful and aquatic prey levels increase as a result of the
freshening activities required by FPL’s CO with the FDEP. Nonetheless, some uncertainty exists
regarding the future quality of crocodile foraging habitat within the CCS once the terms of the
CA and CO are achieved. For example, seagrass restoration is not required throughout the entire
CCS and seagrass may not naturally repopulate large portions of the CCS even if water quality
improves due to the complex and specific environmental conditions seagrass require to grow. In
addition, given that the CCS does not have a direct surface water connection with any
waterbodies, any species that was previously extirpated from the CCS would not be able to
independently migrate into and repopulate within the CCS.

In conclusion, the NRC staff finds that the current conditions within the CCS are having an
adverse impact on crocodile nests, hatchlings, and body condition, and that these impacts will
likely decrease as a result of the CO and CA that require FPL to freshen the CCS (FPL 20l8b).
FPL is continuing the crocodile health surveys, and the Service expects to see improvement in
crocodile conditioning. The Service concurs with this opinion. The CCS will likely provide
more favorable nesting and foraging habitat once the terms of the CO and CA have been
achieved, which is reasonably expected to occur prior to the start of the proposed license renewal
terms for Turkey Point Units 3 and 4 (2032 and 2033 to 2052 and 2053, respectively).
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Impacts to Wetlands Habitats

Anthropogenic changes in the amount and timing of freshwater flow to South Florida
substantially influences the health and species composition of estuarine and freshwater wetlands
in South Florida. The Service (1999) determined that although no direct causal relationship
exists between freshwater flow alterations and changes in the size of the crocodile population,
some of the population decline through the 1 970s can likely be attributed to changes in the
amount and timing of surface water flow to South Florida. The Service (1999) also concluded
that when added to all other natural and anthropogenic sources of mortality, wetland habitat
degradation could have substantial impacts on crocodile nesting and hatchling survival.

While the continued operation of Turkey Point would not result in any direct wetland loss or
habitat fragmentation, indirect impacts to wetland habitat could occur due to the hypersaline
groundwater plume associated with the CCS, dewatering activities, and site runoff. In
association with its site certification from the State of Florida for the most recent extended power
uprate, FPL developed a vegetative monitoring plan (FPL 2009b) to survey plots of freshwater
marsh and mangrove habitat immediately adjacent as well as further from the CCS. Both
sawgrass height and live biomass, the reference transect exhibited similar growth patterns as the
transects closer to the CCS. These growth patterns suggest that large, landscape-scale
environmental factors, such as the hydroperiod or overall water depth, affect changes in sawgrass
growth more so than the distance from the CCS. In addition, the fluctuations in sawgrass height
and live biomass over time suggest that there is a high degree of natural variability influenced by
multiple environmental parameters. Given that FPL’s ecological monitoring study does not
indicate that operation of Turkey Point, including the CCS, is having measurable impacts on
adjacent wetland habitat, the proposed action would not alter the quality of nearby wetlands
habitat in any measurable way.

In 2017, the SFWMD issued Permit 13-06251-W for FPL to recover and extract hypersaline
groundwater (SFWMD 2017). The use of recovery wells has the potential to impact wetland
growth because vegetative growth and species composition is directly related to water depth and
the hydroperiod (UF undated et al. 2012). As part of the permitting process, the SFWMD
(2017) modeled drought conditions (up to a 1-in-i 0 drought) and determined that a maximum
drawdown of less than 0.3 feet (fi) could occur west and north of the CCS under drought
conditions during operation of the wells. This includes both onsite and offsite wetlands that are
west of the CCS. The SFWMD determined that the L-31E Canal would provide some buffering
of the drawdown area due to canal storage. In conclusion, the SFWMD (2017) stated that “the
potential for hann to occur to wetlands as a result of the authorized withdrawal of the
recommended allocation is considered minimal.” Minimal degradation of freshwater wetlands or
mangroves would result in insignificant impacts to the crocodile because the relative amount of
affected wetlands that could experience minor degradation would be a very small portion of the
available wetlands within the Action Area and adjacent to the Action Area. Based on the
minimal impacts to a small proportion of the wetlands adjacent to the CCS, the NRC staff does
not expect that the recovery wells system would adversely alter the quality of nearby crocodile
foraging habitat.
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Runoff of contaminants, sediments, herbicides, and oils to onsite and offsite wetlands could also
degrade this important habitat. Stormwater runoff from impervious surfaces can change the
frequency or duration of inundation and soil infiltration within wetlands, mangroves, and
neighboring terrestrial habitats. Effects may include erosion, altered hydrology, sedimentation,
and other changes to plant community characteristics. Such impacts would be minimized at
Turkey Point since FPL uses a stormwater conveyance system, which collects storrnwater and
minimizes the amount of excess runoff that wetland habitats outside the CCS receive. In
addition, FDEP regulations require a stormwater permit and SWPP for any land disturbing
maintenance activities. FPL’s SWPP plan identifies potential sources of pollutants that could
affect storrnwater discharges and describes the best management practices that FPL uses to
reduce pollutants in stonnwater discharges to ensure compliance with applicable conditions of
the permit (FPL 201 8b). Best management practices include soil stabilization, such as seeding
and structural controls (e.g., silt fences). FPL has also developed a spill prevention control and
countermeasures plan that identifies and describes the procedures, materials, equipment, and
facilities it uses to minimize the frequency and severity of oil spills (FPL 2018a). Collectively,
these measures ensure that the effects to wetland habitats would be minimal during the current
and proposed license renewal terms.

Given that these impacts would result in minor if any changes to wetland habitats, the continued
operations would have an insignificant impact on the vegetative community or other prey
resources for the crocodile within freshwater wetlands or mangroves. As such, wetlands within
the Action Area would continue to provide foraging habitat for the crocodile. SFWMD’s
modeling studies suggest that dewatering effects to wetlands would be minimal; SFWMD
determined that such potential degradation would be minor and limited to a small portion of the
available wetland habitat. Therefore, such activity would result in insignificant impacts to the
crocodile because the relative amount of affected wetlands that could experience minor
degradation would be a very small portion of the available wetlands within the Action Area and
adjacent to the Action Area. If wetlands are degraded to a degree that cause a decline in habitat
quality, crocodiles could find other adequate wetland foraging habitat nearby. Therefore, the
NRC staff finds that the proposed action would not adversely impact foraging activity for the
crocodile.

Human Disturbances

Human disturbances can negatively impact crocodiles, especially during the nesting period.
Kushlan and Mazzotti (1989) suggested that repeated close human presence may cause female
crocodiles to abandon nests or relocate nest sites. At Turkey Point, human disturbance is limited
to plant workers because the public cannot enter the site. In its species recovery plan, the
Service (1999) determined that human exclusion may be the best management technique for
protecting crocodiles. Similarly, when reclassifying the species from endangered to threatened,
the Service noted that Turkey Point is closed to public access, a condition that helps to protect
crocodiles (71 FR 13027).

Despite screens in place to minimize intake, crocodiles are occasionally impinged within the
Turkey Point intake system. To remove crocodiles that are trapped within the intake or other
onsite structures, Turkey Point personnel follow the guidelines within FPL’s Crocodile
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Management Plan, which includes securing any live crocodiles and releasing them within
suitable habitat. This activity is currently covered under the ESA Section 1 0(a)( 1 )(A) scientific
research permit associated with FPL’s crocodile monitoring (TE092945-3).

Operational activities, such as herbicide treatment, vegetative trimming and mowing, removals
of invasive species, and infrastructure maintenance, could result in limited disturbance or
displacement of crocodiles. However, most of these activities occur within developed portions
of the site that do not provide suitable habitat for crocodiles and where crocodiles are unlikely to
occur. In addition, crocodiles at Turkey Point are likely acclimated to some amount of human
activity because industrial activity has occurred on the site since crocodiles began using the
CCS as habitat. Noise levels and human activity during the proposed period of extended
operations would remain similar to the noise levels and human activity that crocodiles are
exposed to during current operations. As such, they would not likely cause any additional
disturbances that would push crocodiles to avoid or abandon habitat within the Action Area.
In addition, FPL’s Crocodile Management Plan lists several measures to reduce disturbances to
crocodiles, especially during the nesting season, including:

Constraints on vehicular traffic within the CCS at night and during critical periods of the nesting
season.

1. Constraints on road maintenance and construction activities at night, during critical periods
of the nesting season, and within known crocodile crossing sites.

2. Identification and avoidance of nest site sanctuaries.
3. Prohibitions on the removal of invasive species in or around active crocodile nest sites from

March to August every year.
4. Training requirements for site personnel that handle hatchlings and use equipment in the

area.
5. Human disturbance is limited to workers due to restricted public access.

Potential Radiological Exposure

Radionuclides may be released from nuclear power plants into the environment via a number of
pathways. Releases into terrestrial environments often result from deposition of small amounts
of radioactive particulates released from power plant vents during normal operations.
Radionuclides may also be released into the aquatic environment from the liquid effluent
discharge line. Radionuclides that enter shallow groundwater can be taken up by terrestrial plant
species, including both upland species and wetland species, where wetlands receive groundwater
discharge. Terrestrial biota may be exposed to ionizing radiation from radionuclides through
direct contact with water or other media, inhalation, or ingestion of food, water, or soil.

The NRC (2013) examined dose exposure rates for terrestrial and aquatic animals and plants at
15 power plant sites based on reported radionuclide concentrations in water, sediment, and soils
at each site. The NRC staff determined that exposure to radionuclides would be of small
significance for terrestrial and aquatic organisms for all nuclear power plants because exposure
would be well below U.S. Environmental Protection Agency and U.S. Department of Energy
guidelines developed to protect biota. The NRC defines “small” to mean that environmental

37



effects are not detectable or are so minor that they will neither destabilize nor noticeably alter
any important attribute of the resource.

Designated critical habitatfor crocodiles

Nesting habitat within critical habitat

Nesting substrate within the Action Area includes raised berms within the CCS. Maintenance
activities could result in some ground disturbance to critical habitat that provides nesting
substrate. Such activities would include hand and mechanical vegetative control, hand and
mechanical debris removal, maintenance of the CCS access roads (e.g., mechanical scrapping
and aggregate placement), underground piping repair (e.g., digging and equipment staging), and
equipment replacement at groundwater wells and monitoring stations. These activities could
degrade the quality of nesting habitat by removing or crushing native vegetation. In addition,
equipment could compact soil or create depressions, which would make it more difficult for
crocodiles to prepare and dig nests. However, the amount of nesting habitat that would be
impacted by the proposed action would be a small percentage of the available nesting habitat
within the Action Area. In addition, FPL’s environmental control program, Crocodile
Management Plan, and the CCS berm maintenance procedures, which FPL intends to continue
during the period of extended operations, would minimize the majority of impacts, as described
below.

FPL follows, and intends to continue to follow during the period of extended operations, its
environmental control program for maintenance activities or other ground disturbing activities
that could result in land clearing or excavation, or could result in other activities which would
alter the physical environment or ecology of the site. The procedures direct FPL personnel to
obtain appropriate local, State, or Federal permits (or some combination of the three) prior to
beginning work; familiarize themselves with existing permit and procedural requirements to
protect ecological resources; implement best management practices to protect wetlands, natural
heritage areas, and sensitive ecosystems; and consult the appropriate agencies, such as the
Service, wherever Federal or State-listed species may be affected. In addition, the procedures
include environmental review questions and checklists that screen activities for compliance with
current requirements and identify activities that would cause environmental impacts, such as
disturbances to natural areas or impacts to wetlands.

FPL’s (2018b) crocodile management program also includes procedures to minimize impacts to
nesting habitat within the Action Area. For example, FPL constrains road maintenance and
construction activities at night, during critical periods of the nesting season, and within known
crocodile crossing sites at and near nesting locations.

FPL’s (2018b) CCS berm maintenance procedures would also avoid or minimize impacts from
maintenance activities within designated critical habitat, especially during the nesting season.
For example, FPL prohibits work in or around active crocodile nests sites from March through
August. Furthermore, the procedures also state that any ground disturbing work within crocodile
sanctuaries or critical habitat will avoid creating depressions or compacting the soil on berms,
which could inhibit a crocodile’s ability to dig to prepare its nesting site. Lastly, FPL requires
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the onsite crocodile program biologist to review and approve any work within crocodile
sanctuary or critical habitat, and such work is conducted by trained staff

In addition to minimizing impacts, many of FPL’s procedures would result in beneficial impacts
to nesting habitats during the remainder of the current license and were the operation of Turkey
Point Units 3 and 4 extended from 2032 and 2033 to 2052 and 2053, respectively. As part of
FPL’s Crocodile Management Plan, FPL creates and preserves nesting habitat within the Action
Area. In addition, FPL surveys areas within the Action Area to locate nest sites, labels the areas
as crocodile sanctuaries, and restricts certain operation activities within crocodile sanctuaries to
reduce human disturbances during nesting season. FPL also removes nonnative species within
the CCS berms as part of its maintenance procedures. Within crocodile sanctuaries, FPL
maintains native vegetation after removing non-native species. In addition, FPL creates fresher
water ponds within nesting sites on the CCS and within the Everglades Mitigation Bank.
Following the 2011 ESA Section 7 consultation for the extended power uprate, FPL excavated
five additional freshwater ponds on existing CCS berms in the southwest portion of the system to
provide additional sources of freshwater for crocodiles. Lastly, nesting habitat within the Turkey
Point site is protected from human disturbances because Turkey Point is not open to the public
(FPL 2018b).

The continued operations Turkey Point Units 3 and 4 may result in minor disturbances within
nesting habitat, these impacts would not diminish the value of critical habitat for the
conservation of the species based upon the following:

1. The small percentage of available nesting habitat that would be impacted
2. FPL’s environmental control program, Crocodile Management Plan, and the CCS berm

maintenance procedures that would minimize and avoid certain impacts
3. FPL’s crocodile management program, which creates, improves, and preserves nesting

habitat for the crocodile

Foraging Habitat within Critical Habitat

Foraging habitat within the Action Area includes freshwater wetlands, mangroves, and the CCS.
The NRC staff examined potential impacts to wetlands from the hypersaline groundwater plume
associated with the CCS, dewatering activities, and site runoff Impacts to wetlands would be
minimal based on FPL’s wetland monitoring data, SFWMD’s modeling studies, and FPL’s
efforts to minimize impacts through implementation of its environmental compliance procedures,
best management practices, SWPP plan, and spill prevention control and countermeasures plan.
Given that any impacts would be minimal and localized, these impacts would not diminish the
value of critical wetland habitat for the conservation of the species.

Crocodile foraging habitat within the CCS has significantly changed due to an increase in water
salinity, temperature, and nutrient levels from 2009 through 2015. For example, in the
1970s, the salinity within the CCS was similar to the salinity in Biscayne Bay, approximately
34 psu (FPL 201 8a). By the 2000s, the salinity within the CCS was twice the average
concentration of seawater at 60 psu (FPL 2018a). From 2014 through 2015, the salinity
increased to 90 ppt at certain times of the year, generally following periods of low rainfall
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(Squires et al. 2017). Service (2017a) attributed the increase in salinity to the operation of Units
3 and 4, the discharge of vegetative cuttings within the CCS, and the lower than average
precipitation in the area. EAT 2017 documented decreased species richness and diversity for fish
populations in in the CCS. This is finding is similar to other studies in areas impacted by the
thermal influence of power plant water discharges (EAT 2017, Teixeira et al. 2012). In addition,
EAT (2017) determined that seagrass, a foraging habitat for the crocodile, no longer occurs
within the CCS.

Recent crocodile monitoring data suggest that the number of nests and hatchlings in the CCS has
significantly decreased during the period of time that the salinity increased. In addition, Squires
et al. (2017) found a significant relationship between the maximum salinity level within in the
CCS and lower body condition for crocodiles. Squires et al. (2017) also documented higher
levels of starvation and dehydration for the crocodiles caught in the CCS than that expected for a
healthy crocodile population. Based on the significantly higher physiological stress for
crocodiles in the CCS and the significant relationship between salinity and crocodile body
condition, the NRC staff finds that the current conditions within the CCS are having an adverse
impact on crocodiles. The Service agrees with this conclusion.

FPL is currently conducting several required activities to mitigate habitat degradation within the
CCS based on its CO with the FDEP. The NRC thinks it is reasonable to assume that water
quality within the CCS will continue to improve given that Turkey Point Units 1 and 2 were
retired by 2016 and that FPL is required to decrease the salinity in the CCS, implement a nutrient
management plan for the CCS, and restore seagrass within portions of the CCS based on its CO
with the FDEP. In addition, Squires et al. (2017) predicts that crocodile health will continue to
improve as the CCS becomes less physiologically stressful and aquatic prey levels and diversity
increase as a result of the freshening activities.

Continued operations would diminish the value of critical habitat for the conservation of the
species with respect to foraging in the CCS. Based upon the above information, the NRC staff
finds that the current conditions within the CCS are diminishing the value of critical habitat in
the CCS for crocodiles. The Service concurs with this opinion. The operation of Turkey Point
Units 3 and 4 is contributing to changes in the CCS water quality. During the proposed period of
extended operations, FPL’s efforts to freshen the CCS, as required by the CO will improve the
conditions in the CCS and reduce the impacts from the hypersaline CCS water. The improved
conditions within the CCS will likely increase the value of designated critical habitat within the
CCS. FPL currently conducts, and intends to continue to conduct during the proposed period of
extended operations, several activities that are part of its Crocodile Management Plan that
substantially improve critical habitat. In conclusion, the NRC staff finds that the current
conditions within the CCS are diminishing the value of designated critical habitat within the
CCS, and that the value of this critical habitat will likely increase as a result of the CO that
require FPL to freshen the CCS. Thus, the CCS will likely provide more favorable habitat once
the terms of the CO and CA have been achieved, which is reasonably expected to occur prior to
the start of the proposed license renewal terms for Turkey Point Units 3 and 4 (2032 and 2033 to
2052 and 2053, respectively). The Service concurs with this determination.
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Eastern indigo snake

Continued operation of Turkey Point would result in many of the same impacts that indigo
snakes in the Action Area currently experience given that operational and maintenance activities
would remain the same during the remainder of the current and during the period of extended
operations (FPL 201 8b). The NRC and Service identified four potential effects associated with
the proposed action:

1. Mortality and injuries from vehicular collisions.
2. Mortality and injuries from heavy equipment.
3. Human disturbances.
4. Impacts to wetland habitats.

Vehicular collisions

The Service (2017a) stated that vehicular collisions maybe a significant source of indigo snake
injury and mortality. FPL currently conducts several activities to minimize the potential for
vehicle collisions with indigo snakes. For example, FPL currently conducts employee training
for indigo snake awareness and posts signs around construction zones that contain pictures and
descriptions of the snake, warnings against disturbing the snake, and contact infonnation for
reporting a sighting of the indigo snake (FPL 2018b). FPL (2018b) stated that it will continue
these activities during the proposed period of extended operations.

From 2013 to 2016, FPL staff with the support of the Orianne Society observed eight indigo
snakes in roadways, especially along the Turkey Point south access road. The Survey datasheets
also noted that Turkey Point personnel noticed the snakes on the roadways and stopped their
vehicles to prevent any injury or harassment to the snakes (Orianne Society 2013).

The Service concludes that there is a substantial population of indigo snakes in the Action Area
based on the number of observations of this elusive fossorial animal and the amount of potential
habitat. Given that a considerable population of indigo snakes occur on the Turkey Point site
and, that snakes use the roadways within the Action Area for basking or moving between
habitats, it possible that a future vehicular collision could occur between Turkey Point vehicles
and an indigo snake.

Heavy equipment

In 2007, FPL reported a dead indigo snake in the Everglades Mitigation Bank. The FPL staff
were using heavy equipment to clear exotic vegetation within a crocodile sanctuary in the
mitigation bank when they discovered the dead snake below the rootball of removed brush (FPL
2018e In its report, FPL determined that the cause of death was due to the use of heavy
equipment. FPL contacted the FWC and collected the carcass to be shipped to the Fish and
Wildlife Department (NRC 2007). FPL also contacted the Service (FPL 2018e). The mortality
was associated with Everglades Mitigation Bank activities; it was not associated with Unit 3 and
4 operations, nor was the snake discovered on the Turkey Point site. Nonetheless, this mortality,
which occurred in the mitigation bank adjacent to the Turkey Point site, suggests that indigo
snake injury or mortality from use of heavy equipment associated with Units 3 and 4 operations
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in the Action Area is possible. During the proposed period of extended operations, Turkey Point
Units 3 and 4 activity levels will remain approximately the same as for current operations (FPL
201 8b).

On May 21, 2019, FPL found the back 3/4 of an indigo snake on the Turkey Point site during
vegetation maintenance activities along the southern perimeter of the CCS. The maintenance
activities were associated with a project to remove a monoculture of Australian pine, an invasive
tree that has formed a monoculture stands on the site.

Human disturbances

Human disturbances at Turkey Point are limited to workers because FPL does not allow the
public to freely access the site. Operational activities such as herbicide treatment, vegetative
trimming and mowing, and infrastructure maintenance could disturb or displace the indigo snake.
However, most of these activities occur within the developed portion of the site, which is not the
portion of the site with suitable snake habitat. Noise and human activity levels during the
proposed period of extended operations would remain similar to those levels during the current
operations and are thus unlikely to cause the snake to avoid or abandon habitat within the Action
Area. In addition, indigo snakes at Turkey Point are likely acclimated to some amount of human
activity because industrial activity has occurred on site for several decades. Therefore, the
human disturbances during continued operation of Turkey Point Units 3 and 4, such as
disturbances from maintenance and infrastructure repair activities, would result in insignificant
or discountable effects to the indigo snake.

Impacts to wetland habitat

Indirect impacts to wetland habitat could occur due to the hypersaline plume associated with the
CCS, dewatering activities, and site runoff. However, SFWMD’s modeling studies showed “the
potential for harm to occur to wetlands as a result of the authorized withdrawal of the
recommended allocation is considered minimal,” and FPL’s efforts to minimize impacts through
implementation of its enviromnental compliance procedures, best management practices, SWPP
plan, and spill prevention control and countermeasures plan. Given that these impacts would
result in minor if any changes to wetland habitats, the NRC staff determined that continued
operations would have an insignificant impact on the vegetative community or other prey
resources for the indigo snake. As such, wetlands within the Action Area would continue to
provide foraging habitat for the indigo snake and continued operation of Turkey Point Units
3 and 4 would not adversely impact foraging activity for this species.

Although indigo snakes benefit from exotic vegetation removal and the restricted access of the
Action Area, the NRC staff finds that continued operation of Turkey Point Units 3 and 4 could
result in adverse impacts to the indigo snake because a substantial population of indigo snakes
occur on the Turkey Point site, snakes use the roadways within the Action Area for basking or
moving between habitats, and two snakes were killed conducting an activity (e.g., removal of
exotic vegetation) that will occur during the remainder of the current license and during the
proposed period of extended operations. Therefore, the NRC staff finds it possible that future
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mortality of an indigo snake could occur in the Action Area. The Service agrees with NRCs
conclusions.

FPL has suggested the following indigo snake minimization measures:

1. Continue to provide indigo snake awareness training to all employees and contractors
working at the site.

2. Place indigo snake awareness signs in areas where maintenance activities will occur.
3. Provide an indigo snake observer when maintenance activities are occurring near vegetation

piles where indigo snakes are likely to be present.
4. Remove (bum) vegetation piles as quickly as possible to reduce opportunities for the snakes

to use the vegetation as habitat.

The NRC staff detennined that potential impacts to wetland habitats, potential impacts from
human disturbances, potential impacts from exposure to radionuclides, and potential impacts
from ground disturbing activities are not likely to adversely affect the indigo snake because these
impacts would be insignificant or discountable. The minimization measures should reduce the
impacts of operation on indigo snakes. This Service agrees with this assessment.

Beneficial effects

The area is closed to the public and there is less human disturbance than in a typical developed
area. The removal of exotic vegetation could open areas for basking.

American crocodile and designated critical habitat for American crocodile

FPL has implemented a Crocodile Management Plan for several decades at the Turkey Point site
(FPL 2018b). The Crocodile Management Plan has resulted in significant, beneficial impacts to
the crocodile population and its designated critical habitat. For example, in reclassifying the
species from endangered to threatened in March 2007, the Service acknowledged that FPL’s
activities to create nesting habitat, monitor crocodile populations, and minimize disturbances
during operations contributed to the substantial increases in nests, hatchlings, and adult
population of crocodiles in Florida (71 FR 13027). Furthermore, many of FPL’s activities are in
accordance with the Service’s (1999) South Florida Multi-Species Recovery Plan, for the
crocodile. FPL’s beneficial activities that are also included in Service’s (1999) South Florida
Multi-Species Recovery Plan, for the crocodile include:

Monitoring

1. Monitor to determine the current number, distribution, and size class trends of crocodiles.
2. Conduct or continue mark-recapture efforts, population and nest surveys, and habitat surveys.

Habitat enhancement and protection

1. Protect nesting, basking, and nursery habitat of crocodiles.
2. Continue to maintain nesting sites adequate to maintain viability of the crocodile.
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3. Restore areas to suitable habitat.
4. Create additional nesting habitat for crocodiles in South Florida.
5. Remove exotic species.
6. Activities to Minimize Human and Habitat Disturbances.
7. Protect and enhance existing colonies of crocodiles.
8. Control human-induced crocodile mortality and disturbance.
9. Alert motorists on roads where repeated collisions between automobiles and crocodiles have

occurred.
10. Restrict the public from the Turkey Point site.
11. Public Outreach.
12. Inform employees and the public about the recovery needs of crocodiles.

FPL (201 8b) stated that it will continue to implement its Crocodile Management Plan during
FPL is required to implement the terms and conditions within its incidental take statement and is
required to continue to freshen and improve habitat within the CCS by its CA with the DERM
and its CO with the FDEP. As explained previously, the NRC staff finds that, moving forward,
as well as into the proposed period of extended operations, these activities will have substantial
beneficial impacts on the crocodile and will likely decrease the current impacts to crocodiles
from degraded water quality within the CCS. The Service agrees with this opinion.

The number of crocodiles at Turkey Point steadily increased from the I 970s through the early
2000s in large part due to FPL’s efforts to protect, create, and improve habitat for this species.
However, the body condition for crocodiles substantially declined from 2013 to 2015, and
Squires et al. (2017) determined that the maximum water temperature and maximum salinity
within the CCS negatively affects body condition for crocodiles. Squires et al. (2017) also
determined that, during this time period, crocodiles within the CCS exhibited higher
physiological stress levels than crocodiles in the surrounding areas, likely due to starvation and
dehydration. Based on the significantly higher physiological stress for crocodiles in the CCS and
the significant relationship between salinity and crocodile body condition, the current conditions
within the CCS are having an adverse impact on crocodiles. During the proposed period of
extended operations, the retirement of Turkey Point Units 1 and 2 and FPL’s efforts to freshen
the CCS, as required by the CO, will improve the conditions in the CCS and reduce the impacts
from the hypersaline CCS water. The improved conditions within the CCS will likely decrease
the physiological stress for crocodiles, help some prey species to increase in abundance within
the CCS, and may allow for more crocodiles to reinhabit the CCS. FPL currently conducts, and
intends to continue to conduct during the proposed period of extended operations; several
activities that are part of its Crocodile Management Plan that substantially benefit crocodiles.
The NRC staff finds that the current conditions within the CCS are diminishing the value of
critical habitat for crocodiles. During the proposed period of extended operations, FPL’s efforts
to freshen the CCS, as required by the CO, will improve the conditions in the CCS and reduce
the impacts from the hypersaline, warm CCS water. The improved conditions within the CCS
will likely increase the value of designated critical habitat within the CCS. The NRC staff also
notes that FPL currently conducts, and intends to continue to conduct during the proposed period
of extended operations, several activities that increase the value of designated critical habitat
within the CCS. In conclusion, the NRC staff finds that the current conditions within the CCS
are diminishing the value of designated critical habitat within the CCS, and that the value of this
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designated critical habitat will likely increase as a result of the CO and CA. Thus, the CCS will
likely provide more favorable habitat once the terms of the CO and CA have been achieved,
which is reasonably expected to occur prior to the start of the proposed license renewal terms for
Turkey Point Units 3 and 4 (2032 and 2033 to 2052 and 2053, respectively). The Service agrees.

Interrelated and interdependent actions

An interrelated activity is an activity that is part of the proposed action and depends on the
proposed action for its justification. An interdependent activity is an activity that does not have
independent utility apart from the action under consultation. Interrelated or interdependent
actions are not expected to result from the Project.

CUMULATIVE EFFECTS

Cumulative effects include the effects of future State, Tribal, local, or private actions reasonably
certain to occur in the Action Area considered in this Biological Opinion. Future Federal actions
unrelated to the proposed action are not considered in this section because they require separate
consultation pursuant to section 7 of the Act. The Action Area does not extend beyond the Project
area. Therefore, cumulative effects to the crocodile and indigo snake are not expected to occur from
the Project.

CONCLUSION

After reviewing the current status of the crocodile and its critical habitat, and the indigo snake,
the environmental baseline for the Action Area, the effects of the proposed action, and the
cumulative effects, it is the Service’s biological opinion that the Project, as proposed, is not
likely to jeopardize the continued existence of the crocodile or indigo snake, and it will not
adversely modify the critical habitat of the crocodile. We have reached this conclusion for the
following reasons:

American crocodile

1) FPL has and will continue to implement their Crocodile Management Plan; 2) crocodile
health has shown improvement, is predicted to continue improvement, and will be monitored to
document changes; 3) crocodile nesting and hatching numbers have shown improvement and
will be monitored to see if the trend continues; 4) the hypersaline conditions will improve within
CCS due to required freshwater refreshing; 5) injury and mortality along the roadways will be
minimized through speed limits and education; and 6) crocodile injury and mortality in intake
pipes is minimized by the use of screens.

Critical habitat — American crocodile

1) FPL’s Crocodile Management Plan and nutrient management plan should insure that habitat
management is conducted in a way that is beneficial to crocodiles; 2) the hypersaline conditions
have had a detrimental impact on foraging habitat with in the Action Area, but conditions are
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expected to improve along with freshwater refreshing; 3) nesting substrate is not a limiting factor
within the Action Area.

Eastern indigo snake

1) The loss of one snake every two years from the population would only be .01 percent of the
estimated population size. That loss should not be detrimental to the population; 2) injury and
mortality along the roadways will be minimized through speed limits and education.

INCIDENTAL TAKE STATEMENT

Section 9 of the Act and Federal regulation pursuant to section 4(d) of the Act prohibit the take
of endangered and threatened species, respectively, without special exemption. Take is defined
as to harass, hann, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt to
engage in any such conduct. Harm is further defined by the Service to include significant habitat
modification or degradation that results in death or injury to listed species by significantly
impairing essential behavioral patterns, including breeding, feeding, or sheltering. Harass is
defined by the Service as intentional or negligent actions that create the likelihood of injury to
listed species to such an extent as to significantly disrupt normal behavior patterns which
include, but are not limited to, breeding, feeding, or sheltering. Incidental take is defined as take
that is incidental to, and not the purpose of, the carrying out of an otherwise lawful activity.
Under the terms of section 7(b)(4) and section 7(o)(2), taking that is incidental to, and not intended
as part of the agency action, is not considered to be prohibited taking under the Act provided such
taking is in compliance with the terms and conditions of this incidental take statement.

The terms and conditions described below are nondiscretionary and must be undertaken by the
NRC so they become binding conditions of any grant or permit issued to FPL, as appropriate, for
the exemption in section 7(o)(2) to apply. The NRC has a continuing duty to regulate the
activity covered by this incidental take statement. If the NRC 1) fails to assume and implement
the terms and conditions or 2) fails to require FPL to adhere to the terms and conditions of the
incidental take statement through enforceable terms that are added to the permit or grant
document, the protection coverage of section 7(o)(2) may lapse. In order to monitor the impact
of incidental take, the FPL must report the progress of the action and its impact on the species to
the Service as specified in the incidental take statement [50 CFR § 402.14(i)(3)].

Sections 7(b)(4) and 7 (o)(2) of the Act generally do not apply to listed plant species. However,
limited protection of listed plants from take is provided to the extent that the Act prohibits the
removal and reduction to possession of Federally listed endangered plants or the malicious
damage of such plants on areas under Federal jurisdiction, or the destruction of endangered
plants on non-Federal areas in violation of State law or regulation or in the course of any
violation of a State criminal trespass law.
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AMOUNT OR EXTENT OF TAKE

American crocodile

The proposed Project is expected to result in the incidental take of crocodiles in the form of harm
from habitat loss and injuries or mortalities from vehicle collisions and/or plant operation. The
Service expects the take level to remain the same and not to exceed 1 crocodile causal mortality
per calendar year.

Eastern indigo snake

There is 18,329 ac of potential indigo snake habitat in the Action Area. The remaining 5,683 ac
of the Action Area are open water and would not be suitable for indigo snakes. We estimate
there could be up to 49 males and 151 females or 200 snakes total within the 18,329-ac impact
area. Two indigo snake mortalities have been documented in the past 12 years. Prior to
2007, no mortalities were documented. With the continuation of vegetation maintenance
activities that resulted in this take, it is likely that take will occur at a similar level in the future.
The Service expects the take level to not exceed 1 indigo snake causal mortality every two
calendar year.

EFFECT OF TAKE

In the accompanying Biological Opinion, the Service detennined this level of anticipated take is
not likely to result in jeopardy to the crocodile or indigo snake and/or the destruction or adverse
modification of critical habitat designated for the crocodile. Critical habitat has not been
designated for the indigo snake, panther, red knot, and wood stork and will not be affected.

REASONABLE AND PRUDENT MEASURES

When providing an incidental take statement, the Service is required to provide: 1) reasonable
and prudent measures it considers necessary or appropriate to minimize the take; 2) terms and
conditions that must be complied with to implement the reasonable and prudent measures; and
3) procedures to be used to handle or dispose of any individuals taken. The Service believes the
following reasonable and prudent measure is necessary and appropriate to reduce take and to
minimize the direct and indirect effects of the proposed project on the crocodile and indigo
snake:

Minimize the adverse effects of the ongoing operation of the Turkey Point Power facility by
implementing measures to increase employee awareness of the presence of the crocodile and
indigo snake on the site.

TERMS AND CONDITIONS

To implement the above reasonable and prudent measures, the Service has outlined the following
terms and conditions. In accordance with the Interagency Cooperation Regulation (50 CFR 402),
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these terms and conditions must be complied with to implement the reasonable and prudent
measures:

1. Continue crocodile nest and hatchling monitoring at Turkey Point for the duration of the
NRC’s licensed operations, or unless otherwise agreed upon by FPL, the Service, the NRC,
and any relevant researchers. Every two years, FPL, the Service, the NRC, and any relevant
researchers will meet to discuss the monitoring methods and the need for continuation.

2. Continue to conduct employee training for crocodiles and indigo snake awareness and posts
educational signs around the plant.

3. The applicant must maintain four warning signs labeled as “Slow Crocodile Crossing” along
Bechtel Road near the test canals on the Turkey Point Power Plant site. The signs will be
installed at approximately 500-foot intervals. Based on our field inspection of the Turkey
Point Power Plant site, we are aware that FPL has already installed these signs.

4. Provide an informational bulletin on the crocodile to all employees at the Turkey Point
Power Plant once every 6 months. The bulletin should remind employees that crocodiles
occur on the Turkey Point Facility grounds, include a photograph of an crocodile, and note
that crocodile hatchlings can be small (12 to 18 inches total length) making them more
difficult to detect. In addition, the bulletin should remind employees to be alert for
crocodiles when driving or conducting activities on the site, to observe speed limits at all
times, to not interact with a crocodile in any way, and to contact their supervisor if a
crocodile is observed on or near a road.

5. Conduct a presentation on the crocodile and indigo snakes twice a year at the monthly safety
meeting that all plant personnel are required to attend. The presentations will be made during
the crocodile mating and nesting season when the activity of crocodiles at the site is greatest.
The presentation will focus on the identification of crocodiles and indigo snakes, and areas
on the Turkey Point Power Plant site where crocodiles may occur. The presentation will also
remind employees to: be alert for crocodiles and indigo snakes when driving or conducting
activities on the site, observe speed limits at all times, not interact with a crocodile or indigo
snake in any way, and contact their supervisor if a crocodile or indigo snake is observed on
or near a road.

MONITORING AND REPORTING REQUIREMENTS

Pursuant to 50 Code of Federal Regulations 402.14(i)(3), the NRC and FPL must provide
adequate monitoring and reporting to determine if the amount or extent of take is approached or
exceeded. FPL must notify the Service’s Vero Beach office (772) 562-3909 and NRC at
endangeredspecies@nrc.gov within 24 hours whenever a dead or injured crocodile or indigo
snake is observed within the power complex or along an access road.

DISPOSITION OF DEAD OR INJURED SPECIMENS

Upon locating a dead, injured, or sick threatened or endangered species, initial notification must
be made to the Service’s Vero Beach office (772) 562-3909, NRC at
endangeredspecies@nrc.gov, and the Service’s law enforcement office (305) 526-2994.
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Secondary notification should be made to the Florida Fish and Wildlife Conservation
Commission; South Region 8535 Northlake Blvd; West Palm Beach, Florida; 33412;
1-800-282-8002; 1-800-282-8002. Care should be taken in handling sick or injured specimens to
ensure effective treatment and care or in the handling of dead specimens to preserve biological
material in the best possible state for later analysis as to the cause of death. In conjunction with
the care of sick or injured specimens, or preservation of biological materials from a dead animal,
the finder has the responsibility to carry out instructions provided by the Service or Law
Enforcement to ensure evidence intrinsic to the specimen is not unnecessarily disturbed.

CONSERVATION RECOMMENDATIONS

Section 7(a)(1) of the Act directs Federal agencies to utilize their authorities to further the
purposes of the Act by carrying out conservation programs for the benefit of endangered and
threatened species. Conservation recommendations are discretionary agency activities to
minimize or avoid adverse effects of a proposed action on listed species or critical habitat, to
help implement recovery plans, or to develop information. The Service does not have any
recommendations.

REINITIATION NOTICE

This concludes fonrial consultation on the actions outlined in the Project consultation request.
As written in 50 CFR § 402.16, reinitiation of formal consultation is required where
discretionary NRC involvement or control over the action has been retained (or is authorized by
law) and if: 1) the amount or extent of incidental take is exceeded; 2) new information reveals
effects of NRC’s action that may affect listed species or critical habitat in a manner or to an
extent not considered in this opinion; 3) the NRC action is subsequently modified in a manner
that causes an effect to the listed species or critical habitat not considered in this Biological
Opinion; or 4) a new species is listed or critical habitat designated that may be affected by the
action. In instances where the amount or extent of incidental take is exceeded, any operations
causing such take must cease until reinitiation.
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Thank you for your cooperation and effort in protecting federally listed species and fish and
wildlife resources. If you have any questions regarding this Project, please contact Lindsay
Nester at 772-469-4226.

Sincerely yours,

Roxanna Hinzman
Field Supervisor
South Florida Ecological Services Office

enclosure

cc: electronic only
Corps, Miami, Florida (Megan Clouser)
FWC, Naples, Florida (Darrell Land)
FWC, Tallahassee, Florida (FWC-CPS)
NOAA Fisheries, West Palm Beach, Florida (Jocelyn Karazsia)
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Table 1 Aquatic Species Reported from the Cooling Canal System, November 2007

Species Common Name

Fish
Centropomus undecimalis common snook
Cyprinodon variegatits sheepshead minnow
Fundulus spp. killifish
Gambusia spp. mosquitofish
Megalops atlanticus tarpon
Mugilspp. mullet
Poecilia latipinna sailfin molly

Strongylura needilefish

Mollusks
Busycon con trarium lightning whelk
Cerithium eburneum ivory cerith
Isognomon alatus flat tree oyster
Isognomon radiatus Lister’s tree oyster
Marisa cornuarietis giant rams horm
Melampus bidentatus eastern melamphus
Melongena corona Florida crown conch
Tel/in spp. tellin

Crustaceans
Cardisoma guanhumi great land crab
Uca Sf43. fiddler crab

Submerged Aquatic Vegetation

Acetabu/aria spp. mermaid’s wineglass (green algae)
Batophora spp. green algae
Caulerpa spp. green algae
Ruppia maritima widgeon grass
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Table 2 Species and Number of Fish Captured at Seven Locations on the Turkey Point Site,
June 2009

Species Common Name Numbe Collection Locations
r
Collecte
d

Cyprinodon sheepshead minnow 273 all locations except TP
variegatus 2
Foecilia latiinna sailfin molly 90 all locations

except TP-2, TP
5

Floridichthys carpio goldspotted killifish 43 all locations
except TP-l, TP
2

Fundulus confluentus marsh killifish 15 TP- 1
Fundulus grandis gulf killifish 6 TP-1, TP-3, TP7, TP-8
Gambusia afjInis mosquitofish 5 TP- 1, TP4
Opsanus beta gulf toadfish 1 TP-4
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Figure 1. Turkey Point Units 3 and 4 Consultation Area.
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December 4, 2019 
 
Mr. Mano Nazar 
President, Nuclear Division 
  and Chief Nuclear Officer 
Florida Power and Light Company 
700 Universe Blvd 
Mail Stop EX/JB 
Juno Beach, FL 33408 
 
SUBJECT: ISSUANCE OF SUBSEQUENT RENEWED FACILITY OPERATING LICENSE 

NOS. DPR-31 AND DPR-41 FOR TURKEY POINT NUCLEAR GENERATING 
UNIT NOS. 3 AND 4 (EPID L-2018-RNW-0002) 

 
Dear Mr. Nazar: 
 
The U.S. Nuclear Regulatory Commission (NRC) has issued Subsequent Renewed Facility 
Operating License Nos. DPR-31 and DPR-41 to Florida Power & Light Company (FPL), for 
Turkey Point Nuclear Generating Unit Nos. 3 and 4 (Turkey Point).  The NRC issued the 
subsequent renewed facility operating licenses upon completion of the NRC staff’s review of 
your application dated January 30, 2018, as supplemented by letters submitted to the NRC 
through April 10, 2018.   
 
Subsequent Renewed Facility Operating License Nos. DPR-31 and DPR-41 for Units 3 and 4 
expire at midnight on July 19, 2052, and April 10, 2053, respectively.  As you are aware, all 
adjudicatory matters before the Atomic Safety and Licensing Board (Board) regarding the 
Turkey Point subsequent license renewal application have been resolved with the Board’s 
issuance of its decision in LBP-19-8, and adjudicatory proceedings before the Board have 
terminated.  While appeals of the Board’s decisions are currently pending before the 
Commission, the NRC staff has determined that issuance of the subsequent renewed licenses 
prior to Commission action on those appeals would not foreclose or prejudice any action by the 
Commission and the subsequent renewed licenses may therefore be issued.  
 
Enclosure 1 to this letter contains Subsequent Renewed Facility Operating License No. DPR-31 
for Turkey Point Unit 3. 
 
Enclosure 2 contains Subsequent Renewed Facility Operating License No. DPR-41 for Turkey 
Point Unit 4.  
 
Enclosure 3 contains the following appendices related to Turkey Point Units 3 and 4: 

• Appendix A, “Technical Specifications”  
• Appendix B, “Environmental Protection Plan” 

 
Enclosure 4 contains the Record of Decision for Turkey Point. 
 
Enclosure 5 is a draft copy of the related Federal Register notice of issuance of the subsequent 
renewed licenses as sent to the Office of the Federal Register for publication.  
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The technical basis for issuing the subsequent renewed facility operating licenses for Turkey 
Point is set forth in the NRC staff’s “Safety Evaluation Report Related to the Subsequent 
License Renewal of Turkey Point Generating Units 3 and 4,” dated July 22, 2019 (Agencywide 
Documents Access and Management System (ADAMS) Accession No. ML19191A057).  The 
results of the NRC staff’s environmental review related to the issuance of the subsequent 
renewed licenses are summarized in the record of decision, which is provided as Enclosure 4 to 
this letter, and are provided in detail in NUREG-1437, Supplement 5, Second Renewal, 
“Generic Environmental Impact Statement for License Renewal of Nuclear Plants, 
Supplement 5, Second Renewal, Regarding Subsequent License Renewal for Turkey Point 
Nuclear Generating Unit Nos. 3 and 4, Final Report,” dated October 2019 (ADAMS Accession 
No. ML19290H346).   
 
No technical changes were made to the Technical Specifications as a result of this subsequent 
license renewal. 
 
A new section, Section 2.1, “Endangered Species Act,” was added to Appendix B, 
“Environmental Plan.”  Section 2.1 discusses the Biological Opinion issued by the Fish and 
Wildlife Service (FWS) that includes an Incidental Take Statement pertaining to the American 
crocodile (Crocodylus acutus) and eastern indigo snake (Drymarchon couperi).  The Biological 
Opinion includes a Reasonable and Prudent Measure that the FWS determined to be necessary 
and appropriate to reduce take and to minimize the direct and indirect effects on listed species.  
The Terms and Conditions that implement the Reasonable and Prudent Measure are 
nondiscretionary.  The currently applicable Biological Opinion concludes that continued 
operation of Turkey Point Nuclear Generating Unit Nos. 3 and 4, as a result of the subsequent 
license renewal, is not likely to jeopardize the continued existence of the listed species or to 
adversely affect the designated critical habitat of those species.  FPL is required to adhere to 
the requirements of the Incidental Take Statement in the Biological Opinion.  Future changes to 
the Biological Opinion, including the Incidental Take Statement, Reasonable and Prudent 
Measures, and Terms and Conditions contained therein, must be preceded by consultation 
between the NRC, as the authorizing agency, and the FWS. 
 
If you have any questions regarding this matter, please feel free to contact me by phone at 
301-415-6223 or by e-mail at David.Drucker@nrc.gov.  
 

Sincerely, 
       
       
      /RA/ 
       

David Drucker, Senior Project Manager 
License Renewal Projects Branch 

      Division of New and Renewed Licenses 
Office of Nuclear Reactor Regulation 

 
Docket Nos. 50-250 and 50-251 
 
Enclosures:  
As stated  
 
cc:  Listserv 
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SUBJECT: ISSUANCE OF SUBSEQUENT RENEWED FACILITY OPERATING LICENSE 
NOS. DPR-31 AND DPR-41 FOR TURKEY POINT NUCLEAR GENERATING 
UNIT NOS. 3 AND 4 (EPID L-2018-RNW-0002) DATED December 4, 2019. 

 
 
DISTRIBUTION: 
 
E-MAIL: 
PUBLIC 
RidsNrrDnrl Resource 
RidsNrrPMTurkeyPoint Resource 
RidsRgn4MailCenter Resource 
RidsOgcMailCenter Resource 
-------------------------------------- 
ABradford, NRR/DNRL 
RCaldwell, NRR/DNRL 
MKhanna, NRR/DNRL 
EOesterle,, NRR/DNRL 
RElliott, NMSS/ELRB 
WBurton, NRR/DNRL 
R.Schaaf, NMSS/ELRB 
ABilloch, NRR/DNRL 
TSmith, NRR/DNRL 
LJames, NMSS/ELRB 
JMitchell, NRR/DNRL 
AHiser, NRR/DNRL 

DRudland, NRR/DNRL 
MMitchell, NRR/DNRL 
TMartinezNavedo, NRR/DEX 
HGonzalez, NRR/DNRL 
SBloom, NRR/DNRL 
BWittick, NRR/DSS 
UShoop, NRR/DORL 
MBarillas, NRR/DORL 
STurk, OGC 
MWoods, OGC 
JWachutka, OGC 
TCampbell, OGC 

SBurnell, OPA 
RHannah, RII OPA 
JLedford, RII OPA 
ELea, RII SLO 
JPelchat, RII SLO 
RMusser, RII 
DOrr, RII RI 
RReyes, RII RI 
SMoore, ACRS 
LBurkhart, ACRS 
JQuichohcho, OEDO 
MMcCoppin, OEDO 

 
William.Maher@fpl.com 
Steve.Franzone@fpl.com 
Richard.Orthen@fpl.com 
 
 
ADAMS Accession Nos 
ML19305C878 (Package), 
ML19305C879(Letter), 
ML19310D777 (Unit 3 Subsequent Renewed License), 
ML19310D778 (Unit 4 Subsequent Renewed License), 
ML19326C114 (Appendix A – Technical Specifications), 
ML19308B570 (Appendix B – Environmental Protection Plan), 
ML19309F859 (Record of Decision), 
ML19305C880 (Federal Register Notice), 

*concurrence via e-mail 

OFFICE PM:DNRL:NLRP  LA:DNRL:NLRP Tech Editor PM:DORL:LPL2-2 BC:DORL:LPL2-2 

NAME WBurton YEdmonds SSchwarz MBarillas UShoop 

DATE 11/4/2019 11/4/2019 11/4/2019 11/08/2019 11/15/2019 

OFFICE BC:NMSS:ELRB BC:DNRL:NLRP* OGC (NLO) D:DNRL D:NRR 

NAME RElliott EOesterle STurk ABradford HNieh 

DATE 11/15/2019 11/4/2019 12/4/2019 12/4/2019 12/4/2019 

OFFICE PM:DNRL:NLRP     

NAME DDrucker     

DATE 12/4/2019     

OFFICIAL RECORD COPY 



 

 

Enclosure 1 
 

Turkey Point Unit 3 
 

Subsequent Renewed Facility Operating License 
 

ADAMS Accession No. ML19310D777 
 
 
 



 

 

Enclosure 2 
 

Turkey Point Unit 4 
 

Subsequent Renewed Facility Operating License 
 

ADAMS Accession No. ML19310D778 
 
 
 
 



 

 

Enclosure 3 
 
 
 

Turkey Point 3 and 4 
 Appendix A, “Technical Specifications,”  

 
ADAMS Accession No. ML19326C114 

 
The Technical Specifications did not change as a result of the 

subsequent license renewal of the Turkey Point Nuclear Generating 
Unit Nos. 3 and 4 and are not included here. 

 
 

Appendix B, “Environmental Protection Plan” 
 

ADAMS Accession No. ML19308B570 
 

The Environmental Protection Plan was revised as a result of the 
subsequent license renewal of the Turkey Point Nuclear Generating 

Unit Nos. 3 and 4. 
 
 
 

  



 

 

Enclosure 4 
 

Turkey Point 3 and 4 
Record of Decision for Turkey Point 

 
ADAMS Accession No. ML19309F859 

  



 

 

Enclosure 5 
 

Turkey Point 3 and 4 
Copy of the Draft Federal Register Notice of  

Subsequent Renewed Facility Operating Licenses 
 
 

ADAMS Accession No. ML19305C880 
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August 15, 2019 
 
Mr. Don Moul 
Vice President, Nuclear Division 
  and Chief Nuclear Officer 
Florida Power & Light Company 
Mail Stop: NT3/JW 
15430 Endeavor Drive 
Jupiter, FL  33478 
 
SUBJECT: TRANSMITTAL OF THE U.S. FISH AND WILDLIFE SERVICE’S JULY 25, 2019, 

BIOLOGICAL OPINION FOR TURKEY POINT NUCLEAR GENERATING UNIT 
NOS. 3 AND 4 LICENSE RENEWAL 

 
Dear Mr. Moul: 
 
The U.S. Nuclear Regulatory Commission (NRC) and the U.S. Fish and Wildlife Service (FWS) 
concluded formal consultation under Section 7 of the Endangered Species Act of 1973, as 
amended (ESA), on July 25, 2019.  Upon concluding consultation, the FWS issued a biological 
opinion for Turkey Point Nuclear Generating Unit Nos. 3 and 4 (Turkey Point 3 and 4) license 
renewal.1  The biological opinion is enclosed.  The biological opinion considers the effects of 
continued operation of Turkey Point 3 and 4 on the American crocodile (Crocodylus acutus) and 
eastern indigo snake (Drymarchon couperi), among other species, through July 2052 (Unit 3) 
and April 2053 (Unit 4).  This period includes the remainder of the current renewed facility 
operating license terms and the proposed subsequent license renewal periods.  The biological 
opinion takes effect immediately and replaces the FWS’s previous biological opinion for Turkey 
Point 3 and 4 dated May 5, 2006,2 as modified by letter dated August 1, 2006.3 
 
Pursuant to Section 7(a)(2) of the ESA, the NRC initiated communications with the FWS in 
March 2018 in anticipation of Florida Power & Light Company’s (FPL) submittal of a subsequent 
license renewal application for Turkey Point 3 and 4.  The NRC submitted a biological 
assessment to the FWS on December 19, 2018,4 that concluded that the proposed subsequent 

                                                 
1 U.S. Fish and Wildlife Service.  Letter from R. Hinzman, Field Supervisor, to B. Grange, NRC.  
Biological Opinion for Turkey Point Nuclear Plant Units 3 and 4 License Renewal.  July 25, 2019.  
Agencywide Documents Access and Management System (ADAMS) Accession No. ML19221B583. 
2 U.S. Fish and Wildlife Service.  Letter from P. Souza, Acting Field Supervisor, to F. Gillespie, NRC.  
Biological Opinion for Renewal of Operating Licenses for the Nuclear-Powered Generating Units at the 
Turkey Point Power Plant.  May 5, 2006.  ADAMS Accession No. ML061430174. 
3 U.S. Fish and Wildlife Service.  Letter from P. Souza, Acting Field Supervisor, to F. Gillespie, NRC.  
Modification and Addition to the May 5, 2006, Biological Opinion for Renewal of Operating Licenses for 
the Nuclear-Powered Generating Units at the Turkey Point Power Plant.  August 1, 2006.  ADAMS 
Accession No. ML062420111. 
4 U.S. Nuclear Regulatory Commission.  Letter from B. Beasley, Branch Chief, to J. Rivera, Branch Chief, 
FWS.  Request for Formal Consultation under the Endangered Species Act Regarding the Proposed 
Subsequent License Renewal of Turkey Point Nuclear Generating Unit Nos. 3 and 4.  December 19, 
2018.  ADAMS Accession No. ML18333A205. 
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license renewal of Turkey Point 3 and 4 is likely to adversely affect the American crocodile and 
eastern indigo snake and adversely modify designated critical habitat of the American crocodile.  
The NRC staff also made “may affect, but is not likely to adversely affect” or “no effect” findings 
pursuant to the ESA for 38 other species.  Consultation between the NRC and the FWS 
continued until the FWS’s issuance of the enclosed biological opinion. 
 
After reviewing and analyzing the current status of the listed species and critical habitat, the 
environmental baseline within the action area, the effects of the proposed action, and 
cumulative effects, the FWS concluded in the biological opinion that the continued operation of 
Turkey Point 3 and 4 through the duration of the proposed subsequent license renewal period 
 

…is not likely to jeopardize the continued existence of the crocodile or indigo snake, and 
it will not adversely modify the critical habitat of the crocodile. 

 
The FWS concurred with the NRC staff’s “may affect, but is not likely to adversely affect” and 
“no effect” findings for the remaining 38 species. 
 
The biological opinion includes an Incidental Take Statement that applies to the American 
crocodile and eastern indigo snake during operation of Turkey Point 3 and 4 through the 
duration of the proposed subsequent license renewal periods.  The Incidental Take Statement 
exempts the incidental take of individuals that may occur from 
 

• harm from habitat loss (American crocodile), 

• injuries or mortalities from vehicle collisions and/or plant operation (American crocodile), 
and 

• mortality from vegetation maintenance (eastern indigo snake). 

The biological opinion specifies allowable numbers for such incidental take to be 

• one American crocodile causal mortality per calendar year and 

• one indigo snake causal mortality every two calendar years. 

The biological opinion also includes the following Reasonable and Prudent Measure that the 
FWS determined to be necessary and appropriate to reduce take and to minimize the direct and 
indirect effects of the proposed project on the American crocodile and indigo snake: 

Minimize the adverse effects of the ongoing operation of the Turkey Point Power 
facility by implementing measures to increase employee awareness of the 
presence of the crocodile and indigo snake on the site. 

Five Terms and Conditions implement the Reasonable and Prudent Measure.  The Terms and 
Conditions are nondiscretionary and must be undertaken by the NRC so that they become 
binding conditions of the subsequent renewed licenses, if granted, for the exemption in 
Section 7(o)(2) of the ESA to apply.  If the NRC fails to assume and implement the Terms and 
Conditions or fails to require FPL to adhere to the Terms and Conditions through enforceable 
terms that are added to the subsequent renewed facility operating licenses, if granted, the 
protective coverage of Section 7(o)(2) of the ESA may lapse.  Accordingly, the NRC intends to 
include conditions in the subsequent renewed facility operating licenses, if issued, requiring FPL 
to adhere to the specific requirements within the Incidental Take Statement in the biological 
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opinion.  The NRC staff will provide FPL an opportunity to preview these conditions prior to the 
NRC’s subsequent license renewal decision. 
 
Should you need to discuss the information in this letter or any other matters related to 
ESA Section 7 consultation for Turkey Point 3 and 4, please contact Ms. Briana Grange, 
Conservation Biologist, of my staff at 301-415-1042 or at briana.grange@nrc.gov. 
 

Sincerely, 
 
 
/RA William Ford for Benjamin Beasley/ 
 
Benjamin Beasley, Chief 
Environmental Review and NEPA Branch 
Division of Materials and License Renewal 
Office of Nuclear Reactor Regulation 
 

Docket Nos. 50-250 and 50-251 
 
Enclosure:  
Biological Opinion 
 
cc: Listserv 
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SUBJECT: TRANSMITTAL OF THE U.S. FISH AND WILDLIFE SERVICE’S JULY 25, 2019, 
BIOLOGICAL OPINION FOR TURKEY POINT NUCLEAR GENERATING UNIT 
NOS. 3 AND 4 LICENSE RENEWAL DATED AUGUST 15, 2019 

 
 
DISTRIBUTION: 
 
MAIL: 
 
Mano Nazar 
President, Nuclear Division 
Florida Power & Light Company 
Mail Stop: EX/JB 
700 Universe Blvd. 
Juno Beach, FL 33408 
 
Brian Stamp  
Site Director  
Florida Power & Light Company 
9760 SW 344 Street  
Florida City, FL 33034 
 
E-MAIL: 
 
PUBLIC 
EndangeredSpecies Resources 
RidsNrrDmlr Resource 
RidsNrrPMTurkeyPoint Resource 
RidsOgcMailCenter Resource 
------------------------------------------ 
BGrange 
BBeasley 
WBurton 
LJames 
RSchaaf 
EOesterle 

 
don.moul@fpl.com 
mano.nazar@fpl.com 
brian.stamp@fpl.com 
kristin.eaton@fpl.com 
jodie.eldridge@nexteraenergy.com 
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UNITED STATES OF AMERICA 
NUCLEAR REGULATORY COMMISSION  

COMMISSIONERS: 

Christopher T. Hanson, Chairman 
Jeff Baran 
David A. Wright 

 

In the Matter of 

FLORIDA POWER & LIGHT CO. 

(Turkey Point Nuclear Generating Units  and ) 

Docket Nos. - -SLR 
  - -SLR 

 
CLI- -  

MEMORANDUM AND ORDER 

In considering the appeals of Natural Resources Defense Council, Friends of the Earth, 

and Miami Waterkeeper (collectively, the Intervenors), we have the opportunity to reconsider the 

Commission’s decision in CLI- - .  Today we reverse CLI- - , which addressed the referred 

ruling from the Atomic Safety and Licensing Board (Board) and held that  C.F.R. § . (c)( ) 

applied to a subsequent license renewal applicant’s preparation of an environmental report.1  In 

CLI- - , the Commission held that, when considering the environmental impacts of a 

subsequent license renewal, the NRC staff (Staff) may rely on the Generic Environmental 

Impact Statement for License Renewal of Nuclear Plants2 and  C.F.R. Part , Subpart A, 

 
1 CLI- - ,  NRC  ( ). 

2 “Generic Environmental Impact Statement for License Renewal of Nuclear Plants” (Final 
Report), NUREG- , rev. , vols. -  (June ), (ADAMS accession nos. ML A , 
ML A , ML A ) (  GEIS). 



-  - 

 

Appendix B, Table B-  (Table B- ) to evaluate environmental impacts of Category  issues.  For 

the reasons described below, we reverse that decision and hold that section . (c)( ) only 

applies to an initial license renewal applicant’s preparation of an environmental report and that 

the  GEIS did not address subsequent license renewal.  As a result, the environmental 

review of the subsequent license renewal application at issue in this case is incomplete.  

 BACKGROUND 

Our regulations provide that we will prepare an EIS to comply with the National 

Environmental Policy Act (NEPA) when renewing a nuclear power plant operating license.3  The 

environmental impact statement (EIS) includes the Staff’s analysis that considers and weighs 

the environmental impacts of the proposed action.  To support the preparation of EISs for 

license renewal, the Staff issued the Generic Environmental Impact Statement for License 

Renewal of Nuclear Plants in .4  The NRC also codified in Table B-  the findings of the  

GEIS.5  The NRC issued a revision to the  GEIS and updated the corresponding regulations 

in .6  The  GEIS classified environmental impacts into two categories—Category  

issues, where impacts apply to all plants (or plants that share a specific characteristic), a single 

significance level has been assigned to the impacts, and additional plant-specific mitigation 

measures are not warranted; and Category  issues, where all of the Category  criteria could 

 
3 See, e.g.,  C.F.R. § . (b)( ). 

4 “Generic Environmental Impact Statement for License Renewal of Nuclear Plants” (Final 
Report), NUREG- , vols. -  (May ) (ML , ML ) (  GEIS). 

5 See Environmental Review for Renewal of Nuclear Power Plant Operating Licenses; Final 
Rule,  Fed. Reg. ,  (June , ) (  Final Rule). 

6 See Revisions to Environmental Review for Renewal of Nuclear Power Plant Operating 
Licenses; Final Rule,  Fed. Reg. ,  (June , ) (  Final Rule). 
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not be met.7  The Staff prepares plant-specific supplements to the license renewal GEIS to 

address Category  issues.8   

In this case, FPL applied for licenses to operate Turkey Point Units  and  for an 

additional twenty years beyond their initial renewal terms, which were otherwise scheduled to 

expire in  and , respectively.9  Initially, the Intervenors challenged the environmental 

report (ER) that FPL submitted with its application.  The Board ruled on multiple petitions to 

intervene and requests for hearing in LBP- -  and granted the Intervenors’ petition to 

intervene.10  The Intervenors submitted five contentions challenging the ER, and the Board 

admitted two in part as contentions of omission.11  The Board also referred its ruling on the 

scope of  C.F.R. § . (c)( ) to the Commission under  C.F.R. § . (f)( ).12  In CLI- - , 

the Commission accepted the referral and held that the Staff may rely on the  GEIS and 

Table B-  when evaluating the environmental impacts of Category  issues, absent new and 

significant information that would change conclusions in the  GEIS.13  Therefore, the 

 
7 See  GEIS at S- , S-  to S- .  The single significance criterion does not apply to collective 
offsite radiological impacts from the fuel cycle.  See  C.F.R. pt. , subpt. A, app. B, tbl.B- . 

8  GEIS at S- , S- . 

9 See Letter from William D. Maher, FPL, to NRC Document Control Desk (Apr. , ) 
(ML A  (package) and ML A  (supplemental ER information) (transmitting a 
revised subsequent license renewal application)). 

10 LBP- - ,  NRC  ( ). 

11 Id. at - .  The Board also admitted similar contentions filed by Southern Alliance for 
Clean Energy (SACE), but SACE withdrew from the proceeding.  Id. at  & n. ; Southern 
Alliance for Clean Energy’s Notice of Withdrawal (Apr. , ).  We therefore only address the 
contentions submitted by the Intervenors in this decision. 

12 LBP- - ,  NRC at  n. .  Judge Abreu filed a separate opinion, in which she outlined 
her bases for disagreeing with the majority’s conclusion that section . (c)( ) applies to 
subsequent license renewal. 

13 CLI- - ,  NRC at .  
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Commission held, any challenge to Category  issues in a subsequent license renewal 

proceeding would need to be accompanied by a rule waiver petition.14 

In CLI- - , the Commission affirmed the Board’s determination that the regulatory 

language is ambiguous because it does not direct or prohibit the application of section 

. (c)( ) to subsequent license renewal applicants.15  The decision in CLI- -  also rested, in 

part, on a concern that the application of section . (c)( ) to only initial license renewal 

applicants would render that provision incompatible with the other license renewal provisions.16  

Further, the Commission decided that the regulatory history supported the conclusion that 

subsequent license renewal applicants can rely on the GEIS and Table B-  when analyzing 

Category  issues.  The Commission relied on the fact that the glossary in the  GEIS 

defines “license renewal term” as “[t]hat period of time past the original or current license term 

for which the renewed license is in force” to find that the  GEIS covers environmental 

impacts during any license renewal term—either initial or subsequent.17  The Commission also 

cited to the regulatory analysis that accompanied the  GEIS and the associated Part  

revisions and opined that the cost-justification recommendation in the regulatory analysis was 

based on an understanding that the  GEIS covered both initial and subsequent license 

renewal applications.18  In addition, the Commission reasoned that “[b]ecause the regulations at 

 
14 Id. 

15 Id. at . 

16 Id.; see also id. at -  (discussing section . , which applies to postconstruction EISs, 
and section . , which applies to draft EISs). 

17 Id. at  (citing  GEIS at - ) (emphasis added). 

18 Id. at - .  The Commission also noted that Regulatory Guide .  does not distinguish 
between initial and subsequent license renewal applicants, and the Staff sought public 
comments on this guidance as part of the revisions to Part  in .  Id. at -  (citing 
“Preparation of Environmental Reports for Nuclear Power Plant License Renewal Applications,” 
Regulatory Guide . , supp. , rev.  (June ), at  (ML A ) (Regulatory Guide . )). 
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issue codify the  GEIS, the prior regulatory history [related to the  proposed rule and 

 final rule] is a less reliable guide than that accompanying the  rulemaking, which is the 

‘latest expression of the rulemakers’ intent.’”19 

After the Board admitted the two environmental contentions, the Staff issued the Draft 

Supplemental Environmental Impact Statement (Draft SEIS) for Turkey Point Units  and .  

Pursuant to the migration tenet, the Intervenors’ admitted contentions became challenges to the 

Draft SEIS.20  In LBP- - , the Board granted FPL’s motion to dismiss the admitted contentions 

as moot based on new information in the Draft SEIS.21  The Intervenors next sought a rule 

waiver and admission of six newly proffered environmental contentions, two amended and four 

new contentions, based on the Draft SEIS.22  In LBP- - , the Board rejected the Intervenors’ 

requests and terminated the proceeding at the Board level.  The Intervenors appealed all three 

of the Board decisions dismissing or finding inadmissible their contentions.23   

 
19 Id. at -  (citation omitted). 

20 LBP- - ,  NRC ,  ( ). 

21 Id. at - , .   

22 Natural Resources Defense Council’s, Friends of the Earth’s, and Miami Waterkeeper’s 
Amended Motion to Migrate Contentions & Admit New Contentions in Response to NRC Staff’s 
Supplemental Draft Environmental Impact Statement (revised June , ), at -  & n.  
(Motion to Migrate and Admit Amended and New Contentions).  The Board found that its 
decision in LBP- -  rendered moot that portion of the motion that sought to migrate 
Contentions -E and -E as originally admitted.  LBP- - ,  NRC ,  n.  ( ). 

23 Friends of the Earth’s, Natural Resources Defense Council’s, and Miami Waterkeeper’s 
Petition for Review of the Atomic Safety and Licensing Board’s Rulings in LBP- -  and 
LBP- -  (Aug. , ); Friends of the Earth’s, Natural Resources Defense Council’s, and 
Miami Waterkeeper’s Petition for Review of the Atomic Safety and Licensing Board’s Ruling in 
LBP- -  (Nov. , ). 
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 DISCUSSION 

A. Reconsideration of CLI- -  

As we considered the Intervenors’ appeals, we also had occasion to reconsider the 

Commission’s decision in CLI- - .  The authority to reconsider our actions is inherent in our 

authority to make them in the first instance.24  Because the proceeding is still open, we can 

modify, suspend, or revoke FPL’s license, as appropriate.25  Agencies may change positions and 

interpretations, so long as they explain their reasoning for doing so.26   

Commissioner Baran dissented in CLI- - , and Commissioner Baran and 

Commissioner Hanson also dissented in part in the Peach Bottom proceeding, where the 

majority adhered to the decision in CLI- -  on the interpretation of section . (c)( ).27  Based 

on the legal analysis described in these dissents and summarized below, we reverse the 

Commission’s holding in CLI- - .  We hold that the  GEIS does not cover the subsequent 

license renewal period and that section . (c)( ) does not apply to subsequent license 

renewal applicants.  Therefore, the Staff may not exclusively rely on the  GEIS and 

Table B-  for the evaluation of environmental impacts of Category  issues.  As we noted when 

 
24 See Entergy Nuclear Vermont Yankee, LLC, and Entergy Nuclear Operations, Inc. (Vermont 
Yankee Nuclear Power Station), CLI- - ,  NRC ,  ( ) (reconsideration of direction 
to the Staff provided in a staff requirements memorandum). 

25 Amergen Energy Co., LLC (Oyster Creek Nuclear Generating Station), CLI- - ,  NRC , 
 ( ) (“A license renewal may be set aside (or appropriately conditioned) even after it has 

been issued, upon subsequent administrative or judicial review.”). 

26 See e.g., South Shore Hosp., Inc. v. Thompson,  F. d ,  ( st Cir. ); cf. Pepper v. 
United States,  U.S. , -  ( ) (citing Arizona v. California,  U.S. ,  
( ); Agostini v. Felton,  U.S. ,  ( )) (holding that a court need not apply the “law 
of the case” doctrine if it is “convinced that [its prior decision] is clearly erroneous and would 
work a manifest injustice.”). 

27 CLI- - ,  NRC at -  (Baran, C., dissenting); Exelon Generation Co., LLC (Peach 
Bottom Atomic Power Station, Units  and ), CLI- - ,  NRC , -  ( ) (Baran, C. 
and Hanson, C., dissenting in part).  Judge Abreu dissented from the majority position in 
LBP- -  that section . (c)( ) applies to subsequent license renewal.  LBP- - ,  NRC 
at -  (Abreu, J., concurring in part and dissenting in part). 
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we accepted the referred ruling from the Board, this issue is significant and affects other 

proceedings. 

Upon further consideration of the issue, we find that reversal of CLI- -  aligns our 

interpretation with the plain language of the regulation and with the requirements of the 

Administrative Procedure Act (APA) and NEPA.  Because the rule language is clear on its face, 

it is unnecessary to resort to other sources to discern its meaning.28  Further, we find that 

CLI- -  relied too heavily on individual statements in the  updates to Part  and the GEIS 

and other agency documents from that timeframe and read them out of context with the 

remainder of the rule’s history.29  The  updates built on the  rule and  GEIS and 

must be interpreted in that context.30  Section .  was promulgated through notice-and-

 
28 See Perez v. Mortg. Bankers Ass’n,  U.S. , -  ( ) (quoting Christensen v. Harris 
Cty.,  U.S. ,  ( )).  

29 For example, CLI- -  references Commission Paper SECY- - , in which the Staff 
advised us that it “believes the license renewal process and regulations are sound and can 
support subsequent license renewal; however, the staff has identified several areas that should 
be modified in the existing rule to allow for a more predictable review process.”  “Ongoing Staff 
Activities to Assess Regulatory Considerations for Power Reactor Subsequent License 
Renewal,” Commission Paper SECY- -  (Jan. , ), at  (ML A ).  But none of 
the Staff’s proposed rule modifications related to the environmental review.  The Staff did not 
recommend updates to Part  “because environmental issues can be adequately addressed by 
the existing GEIS and through future GEIS revisions.”  Id. at .  The Commission did not 
approve the Staff’s recommendation to initiate rulemaking for power reactor subsequent license 
renewal on non-environmental issues and did not offer any comment on the adequacy of 
environmental regulations.  Staff Requirements—SECY- - —Ongoing Staff Activities to 
Assess Regulatory Considerations for Power Reactor Subsequent License Renewal (Aug. , 

) (ML A ). 

30 CLI- -  examined how different Part  provisions interacted with one another.  CLI- - , 
 NRC at - .  Section . (d) directs the Staff, when preparing any draft SEIS under 

section . (c), to “rely on conclusions as amplified by the supporting information in the GEIS 
or issues designated as Category  in appendix B to subpart A of this part.”   C.F.R. § . (d).  
And section . (c)( ) directs the Staff, adjudicatory officers, and the Commission to “integrate 
the conclusions in the generic environmental impact statement for issues designated as 
Category  with information developed for those Category  issues applicable to the plant under 
§ . (c)( )(ii) and any new and significant information.”   C.F.R. § . (c)( ).  These 
references to the GEIS in sections .  and . , along with section . (c), were added 
when Part  was revised in .  As such, and contrary to the analysis in CLI- - , they must 
be read in that context and are applicable to an initial license renewal period.  See  
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comment rulemaking and any amendments to that rule must also occur through notice-and-

comment rulemaking.31 

B. Basis for Our Interpretation of Section .  and the GEIS 

Section . (c)( ) applies to “[e]ach applicant for renewal of a license to operate a 

nuclear power plant under part ,” and section . (c)( ) includes requirements for the ER 

that must be submitted by any such applicant.32  Under section . (a), this ER may 

incorporate by reference information contained in an NRC staff-prepared final GEIS.  By 

contrast, section . (c)( ) narrows the scope of license renewal applicants to which it applies 

and speaks only to “those applicants seeking an initial renewed license and holding an 

operating license, construction permit, or combined license as of June , .”33  Contrary to 

the Board’s assertion (and the Commission’s previous determination in CLI- - ), the regulation 

is not silent as to whether subsequent license renewal applicants can take advantage of the 

provisions of section . (c)( ).34  The structure and language of the rule indicate that the 

provisions of . (c)( ) and (c)( ) apply to all license renewal applicants, including those for 

subsequent license renewal, but section . (c)( ) only applies to initial license renewal 

applicants.  The fact that the Commission deliberately confined the applicability of section 

. (c)( ) to initial license renewal applicants (and subsequently declined to change this 

language, even when editing other parts of the provision through notice-and-comment 

rulemaking) reflects an intent—on which the public certainly would have been justified in 

 
Proposed Rule,  Fed. Reg. at ,  (“[T]he part  amendments apply to one renewal of the 
initial license.”).   

31 Christensen,  U.S. at . 

32  C.F.R. § . (c)( )-( ). 

33 Id. § . (c)( ) (emphasis added). 

34 See LBP- - ,  NRC at . 
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relying—not to relieve subsequent license renewal applicants, and ultimately the NRC Staff, of 

the obligation to consider Category  issues on a plant-specific basis.   

We acknowledge that there is language in the regulatory analysis accompanying the 

 revisions to Part  based on the  GEIS suggesting a contrary view of the meaning of 

section . .35  In the regulatory analysis, the Staff included prospective subsequent license 

renewal applicants as “affected licensees.”36  But the regulatory analysis is not the regulation 

and cannot be used to change the plain meaning of the regulation.37  

Moreover, we cannot interpret our regulations in a manner that conflicts with our NEPA 

responsibility.  NEPA requires the NRC to discuss the environmental impacts of the proposed 

action, which is the operation of Turkey Point for an additional twenty years beyond the 

expiration of its renewed licenses.  NRC rules codified the findings of the GEIS and designated 

certain topics as Category  issues that the Staff had considered and evaluated when drafting 

the GEIS.  We cannot retroactively decide that the GEIS covered impacts of subsequent license 

renewal.  As discussed below, the  GEIS indicated that its scope was limited to one period 

of license renewal.  Although there are some ambiguous statements in the text of the  

GEIS, these isolated cases of ambiguous text are clearly outweighed by the numerous definitive 

 
35 See “Final Rule: Revisions to Environmental Review for Renewal of Nuclear Power Plant 
Operating Licenses,” Commission Paper SECY- -  (Apr. , ) (ML  
(package)), Encl.  at  (ML ) (Regulatory Analysis); Applicant’s Surreply to New 
Arguments Raised in Reply Pleadings (Sept. , ), at -  (FPL Surreply); NRC Staff’s 
Response to the Applicant’s Surreply and the Petitioners’ Response, Regarding the Applicability 
of  C.F.R. § . (c)( ) to Subsequent License Renewal Applications (Nov. , ), at - , -

.  The Board also notes that some NRC guidance documents discuss license renewal broadly 
and do not distinguish between initial and subsequent license renewal.  See LBP- - ,  NRC 
at  & n.  (discussing Regulatory Guide .  and “Standard Review Plans for Environmental 
Reviews for Nuclear Power Plants” (Final Report), NUREG- , Supplement : Operating 
License Renewal, rev.  (June ) (ML A )). 

36 Regulatory Analysis at . 

37 The regulatory analysis is also not the agency’s NEPA analysis, and the reference to 
subsequent license renewal applicants as affected licensees in the regulatory analysis does not 
fulfill NEPA’s mandate to disclose the environmental impacts of subsequent license renewal.  
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other statements in the GEIS that the document only examined the environmental impacts of a 

single, twenty-year license renewal and the lack of statements indicating that the scope of the 

 GEIS was expanded from the original version.  Even if the Staff had intended to address 

subsequent license renewal in the  GEIS, the occasional ambiguous phrasing did not put 

the public on notice of such an intention, particularly given the language in section . (c)( ) 

confining its applicability to initial license renewal applicants.38  To provide a meaningful 

opportunity for public comment, the agency must adequately describe its intentions to the 

public.39 

. Part  

In the statements of consideration (SOC) to the  proposed rule for the Part  

revisions, the Commission explicitly described the rule as applying only to initial renewals and 

not subsequent license renewals, in contrast with Part .40  The  final rule made no 

change to this representation.41  The SOC for the  final rule stated that the final rule “is 

 
38 NEPA obligates an agency “to consider every significant aspect of the environmental impact 
of a proposed action,” and to “inform the public that it has indeed considered environmental 
concerns in its decisionmaking process.”  Baltimore Gas & Elec. Co. v. Nat. Res. Def. Council, 
Inc.,  U.S. ,  ( ). 

39 See  C.F.R. § .  (“[The EIS] shall provide full and fair discussion of significant 
environmental impacts and shall inform decisionmakers and the public of reasonable 
alternatives that would avoid or minimize adverse impacts or enhance the quality of the human 
environment.”). 

40 Environmental Review for Renewal of Operating Licenses; Proposed Rule,  Fed. Reg. 
, , ,  (Sept. , ) (“The part  rule could be applied to multiple renewals of an 

operating license for various increments.  However, the part  amendments apply to one 
renewal of the initial license for up to  years beyond the expiration of the initial license.”) (  
Proposed Rule); see also id. at ,  (The GEIS will “characterize the nature and magnitude of 
impacts and other issues that will result from the refurbishments necessary for license renewal 
and the potential environmental impacts of operating plants for  years beyond their current 

-year licensing limit.”).  

41 See  Final Rule,  Fed. Reg. at , -  (summarizing changes to the rule). 
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consistent with the generic approach and scope of the proposed” rule.42  Most importantly, the 

 final rule retained the restriction that only “applicants seeking an initial renewal license” 

need not consider alternatives for reducing adverse environmental impacts for Category  

issues in Table B- .43  This restriction remains in the current regulation.   

In , the NRC published its proposed rule amending Part , including updating Table 

B-  and “other related provisions in Part  (e.g., § . (c)( )).”44  The NRC proposed revisions 

to section . (c)( ), but it did not seek to change the phrase “for those applicants seeking an 

initial renewed license.”45  Neither the proposed rule nor the  final rule indicated an 

expansion in the temporal scope of the  GEIS to account for subsequent license renewal.  

In fact, subsequent license renewal is not mentioned at all.   

FPL argued to the Board that the NRC’s intent to review and update the GEIS and Table 

B-  on a ten-year cycle does not make sense if their applicability was limited to initial license 

renewals.46  We disagree.  Many reactors could have submitted applications for initial license 

renewal ten years or more after the Part  revisions were finalized in .  In fact, plants at 

 
42 Id. at , . 

43 Id. at ,  (emphasis added).  When section .  was modified in  to clarify its 
applicability to combined license applications, there was also a slight phrasal change from 
“those applicants seeking an initial renewal license” to “those applicants seeking an initial 
renewed license.”  Compare id. with Licenses, Certifications, and Approvals for Nuclear Power 
Plants; Final Rule,  Fed. Reg. , , ,  (Aug. , ) (emphasis added).  The  
amendments further support the plain language interpretation of the rule—if “initial” was not 
intended to be a restriction, the NRC had an opportunity to remove it while it was already 
revising the same phrase in . (c)( ).  

44 Revisions to Environmental Review for Renewal of Nuclear Power Plant Operating Licenses; 
Proposed Rule,  Fed. Reg. , , ,  (July , ). 

45 See id. at , , , .  In addition, the section-by-section analysis in the  final rule 
used the phrase “applicants seeking an initial license renewal,” similar to the phrase used in the 
rule itself—“applicants seeking an initial renewed license.”   Final Rule,  Fed. Reg. 
at , . 

46 FPL Surreply at . 
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thirty-three sites applied for initial license renewals in  or later, with the most recent 

submission of a license renewal application in  for River Bend Station, Unit .47  Therefore, 

updating the GEIS and Table B-  on a ten-year cycle is consistent with the regulatory language 

and has ensured that the agency relies on current information when preparing supplemental 

EISs (SEISs) for initial license renewal applications submitted in  and beyond.  

. The License Renewal GEISs 

Neither the original  GEIS nor the revised  GEIS analyzed the environmental 

impacts of subsequent license renewal periods.  The  GEIS stated it “examines how [the 

currently operating commercial nuclear power] plants and their interactions with the environment 

would change if such plants were allowed to operate (under the proposed license renewal 

regulation  CFR Part ) for a maximum of  years past the term of the original plant license 

of  years.”48  The  GEIS also contained a prototypic license renewal schedule, which 

contemplated an initial license and a single, renewed license: “The new license would go into 

effect at that point, covering the balance of the original -year term, as well as the additional 

-year term.”49  There was no mention of a potential subsequent license renewal term.   

The  GEIS contained language indicating its scope was limited to an initial period of 

license renewal.  For example, Appendix E on postulated accidents stated the following:  

Since the NRC’s understanding of severe accident risk has 
evolved since issuance of the 1996 GEIS, this appendix assesses 
more recent information on severe accidents that might alter the 
conclusions in Chapter 5 of the 1996 GEIS.  This revision 
considers how these developments would affect the conclusions 
in the 1996 GEIS and provides comparative data where 
appropriate.  This revision does not attempt to provide new 

 
47 NRC, Status of Initial License Renewal Applications and Industry Initiatives, 
https://www.nrc.gov/reactors/operating/licensing/renewal/applications.html (last visited Feb. , 

).  

48  GEIS at - . 

49 Id. at - .  This sixty-year schedule is supported by additional information in Appendix B to 
the  GEIS, where the Staff also assumed a total plant life of sixty years.  Id. at B- .     
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quantitative estimates of severe accident impacts.  In addition, the 
revision only covers one initial license renewal period for each 
plant (as did the 1996 GEIS).  Thus, the population projections, 
meteorology, and exposure indices used in the 1996 GEIS are 
assumed to remain unchanged for purposes of this analysis.50   

This statement limits the scope of the analysis for this topic in both the  GEIS and the 

 GEIS.  Moreover, there is no technical basis in the  GEIS or the  GEIS upon 

which to conclude that operational years sixty through eighty would have the same 

environmental impacts as operational years forty through sixty. 

If the Staff intended to change the scope of the  GEIS to include subsequent license 

renewal, when previous versions of the GEIS did not include this timeframe (and the limiting 

language set forth in section . (c)( ) remained unchanged), then in order to comply with 

NEPA and the APA this should have been clearly communicated to the public at the beginning of 

the updating process.  The NRC cannot require members of the public to parse language in a 

regulatory analysis or glossary to discern that the agency is making a major shift in the scope of 

an EIS and rulemaking; this change must be clearly communicated to allow for proper public 

participation. 

C. Effect of Our Decision  

Administrative litigation before our agency has been pending in the Turkey Point 

proceeding since the application for subsequent license renewal was filed.51  Consequently, FPL 

was aware its licenses were subject to modification, suspension, or revocation as a result of the 

adjudicatory process. 

The interpretation we apply today is consistent with the intent and text of NEPA and the 

APA, as well as judicial interpretations of those laws.  This decision aligns the agency 

interpretation of section .  with the plain language of the regulation.   

 
50 Id. at E-  (emphasis added). 

51 We are also issuing a decision today in Peach Bottom to provide direction to those parties. 
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We conclude that the Staff did not conduct an adequate NEPA analysis before issuing 

FPL licenses for the subsequent license renewal period.52  While FPL’s subsequently renewed 

licenses became immediately effective upon issuance,53 the environmental analysis associated 

with the previous licenses analyzed the impacts of operation until  and  for Units  and 

, respectively.  We conclude that it is appropriate for FPL to maintain its current subsequently 

renewed licenses, but with shortened terms to match the end dates of the previous licenses 

(i.e., July , , and April , , for Units  and , respectively) until completion of the 

NEPA analysis.  Accordingly, we direct the Staff to amend the licenses to this effect.  Given the 

timeframe involved, we fully expect that the Staff will be able to evaluate the environmental 

impacts prior to FPL entering the subsequent license renewal period.  While we recognize that 

FPL and other subsequent license renewal applicants have relied on CLI- -  and prior agency 

statements, our holding today will ultimately promote the agency’s goals of clear communication 

with the public and transparency in our actions.     

Consistent with this order, we will separately direct the Staff to update the GEIS to cure 

the NEPA deficiency by addressing the subsequent license renewal period.54  We will also issue 

an order on the dockets of all pending subsequent license renewal proceedings to address the 

pending adjudicatory matters. 

 
52 The Staff issued the licenses, consistent with NRC regulations, after completing its review of 
FPL’s application, which included the issuance of a draft plant-specific SEIS for public comment, 
a final plant-specific SEIS, and a record of decision.  

53 See  C.F.R. § . (c). 

54 We provide our direction for addressing the NEPA deficiency discussed in this order in Staff 
Requirements---SECY- - —"Rulemaking Plan for Renewing Nuclear Power Plant 
Operating Licenses – Environmental Review (RIN -AK ; NRC- - )” (Feb. , 

) (ML A ). Because we have determined that the GEIS did not cover the 
subsequent license renewal period, the Staff cannot exclusively rely on the GEIS for Category  
issues until environmental impacts from the subsequent license renewal term are evaluated. 
However, the Staff may still use the current GEIS as necessary, through tiering and 
incorporation by reference, in its development of subsequent license renewal NEPA documents.  
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In the instant matter, we direct FPL, the Staff, and the Intervenors to provide their views 

on any practical effects of the current licenses remaining in place with the modified end dates as 

well as any practical effects if the previous licenses were reinstated.  After considering briefing 

on the issue, we will issue a subsequent order to provide additional direction, if any, to the 

parties regarding the status of the licenses.   

 CONCLUSION 

For the reasons described above, we reverse CLI- - .  We leave the licenses in place 

and direct the Staff to modify the expiration dates for Units  and  to  and , 

respectively.  We further direct the parties to submit their views on the practical effects of ( ) the 

subsequent renewed licenses continuing in place and ( ) the previous licenses being reinstated 

by March , .  The parties’ responses are due by March , .   

 

IT IS SO ORDERED. 

For the Commission 

 

__________________________ 
Annette L. Vietti-Cook 
Secretary of the Commission 
 

Dated at Rockville, Maryland, 
this th day of February . 

 



 

 

Commissioner Wright, dissenting in part 

I disagree with my colleagues’ rationale and holding reversing our previous decision in 

CLI- - .  I have serious concerns about the message this action sends to the public, 

applicants, licensees, and other stakeholders.  Therefore, I dissent from the decision, with the 

narrow exception of the status of the licenses and the path forward to resolve the purported 

NEPA deficiency.   

I continue to agree with our previous interpretation in CLI- - .  In my view, based on 

regulatory ambiguity, it is appropriate to read the language of Part , the regulatory history, 

regulatory analysis, and agency guidance holistically.1  This holistic analysis supports the view 

that  C.F.R. § . (c)( ) applies to both initial and subsequent license renewal applications. 

I view the majority’s decision to reverse direction now as arbitrary and inconsistent with 

the NRC’s Principles of Good Regulation.  The majority’s decision is arbitrary because my 

colleagues do not base the reversal on any new information or arguments beyond what we 

previously considered and rejected in issuing CLI- - .  The reversal is also contrary to the 

NRC’s Principles of Good Regulation, particularly the principles of Openness, Clarity, and 

Reliability.  For the NRC to function as an effective and credible regulator, our stakeholders must 

be able to rely on our statements and positions.  Such reliance is impossible when we may 

change our position at any time, based on nothing other than the information and arguments 

previously considered and rejected.   

Moreover, changing course in this proceeding under these circumstances short-circuits 

our agency’s well-established and predictable adjudicatory process, set forth in the Atomic 

Energy Act of , as amended and detailed in our regulations.2  The Atomic Safety and 

Licensing Board considered the specific issues of this case and held that the Generic 

 
1 CLI- - ,  NRC , , - , , - , -  ( ).   

2 See  U.S.C. § ;  C.F.R. Part .   
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Environmental Impact Statement for License Renewal of Nuclear Power Plants (GEIS) and 

regulation applied to subsequent license renewal.3  We upheld that decision after considering all 

arguments and positions.4  In fact, there was a previous challenge to CLI- -  in federal court,5 

and the agency would comply with any direction, remand, or adverse decision resulting from 

such a challenge.6  Here, however, the majority is simply changing position arbitrarily.   

The majority also asserts that their reversal of CLI- -  promotes clear communication 

and transparent decision-making.7  I disagree and find that the reversal directly contravenes 

those goals.  We previously clearly communicated our position on this matter in CLI- - .  My 

colleagues note that “[a]gencies may change positions and interpretations, so long as they 

explain their reasoning for doing so.”8  While I agree in principle, the majority has not explained 

its reasoning here; rather, the majority is reversing CLI- -  based on information previously 

considered and rejected.  In my view, that does not provide a sufficient basis for reversal.   

While I strongly disagree with the substantive decision and the majority’s rationale for 

reaching that decision, I join with the majority on the limited issue of the path forward.  Given the 

majority’s reversal, I agree that an equitable and efficient solution is to leave in place the 

subsequently renewed licenses while the Staff works to update its environmental analysis to 

comply with the majority’s new holding.  This approach imposes the least impact possible on 

 
3 LBP- - ,  NRC , -  ( ).  

4 CLI- - ,  NRC at .   

5 See Petition for Review, Friends of the Earth, Natural Resources Defense Council, Inc., and 
Miami Waterkeeper v. U.S. Nuclear Regulatory Commission and United States of America, 
No. -  (D.C. Cir. Jan. , ).   

6 Similarly, if we were to consider new information indicating that a change in direction was 
necessary, we could certainly take appropriate action after considering and accounting for that 
new information.   

7 CLI- - ,  NRC __, __ (Feb. , ) (slip op. at ).   

8 Id. at __ (slip op. at ).   
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stakeholders that understandably relied on our previous statements and CLI- -  and 

appropriately places the burden of curing the purported NEPA deficiency on the agency.  

Leaving the licenses in place also avoids jeopardizing any safety or environmental 

improvements that FPL may have put in place to comply with subsequently renewed licenses.  

Consistent with our separate direction, I expect that the Staff will work to update the GEIS as 

expeditiously as possible.   
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UNITED STATES OF AMERICA 
NUCLEAR REGULATORY COMMISSION  

BEFORE THE COMMISSION 

In the Matter of 

FLORIDA POWER & LIGHT CO. 

(Turkey Point Nuclear Generating Units 3 and 
4) 

Docket Nos. 50-250-SLR 
  50-251-SLR 

NOTIFICATION 

The U.S. Nuclear Regulatory Commission Staff is filing this notification to inform the 
Commission and the participants in this matter that on or about March 25, 2022, the Staff 
intends to issue to Florida Power & Light Co. revised pages of Subsequent Renewed Facility 
Operating License No. DPR-31 for Turkey Point Nuclear Generating Unit 3, and Subsequent 
Renewed Facility Operating License No. DPR-41 for Turkey Point Nuclear Generating Unit 4.  
These revised pages will provide that the licenses shall expire at midnight on July 19, 2032, and 
at midnight on April 10, 2033, respectively, consistent with the Commission’s Memorandum and 
Order, Florida Power & Light Co. (Turkey Point Nuclear Generating Units 3 and 4), CLI-22-02, 
95 NRC __ (Feb. 24, 2022) (slip op.).  
 

Respectfully submitted, 

/Signed (electronically) by/ 
Jeremy L. Wachutka 
Counsel for NRC Staff 
Mail Stop: O-14-A44 
U.S. Nuclear Regulatory Commission 
Washington, DC 20555-0001 
Telephone: (301) 287-9188 
E-mail: Jeremy.Wachutka@nrc.gov 

Dated March 22, 2022  



UNITED STATES OF AMERICA 
NUCLEAR REGULATORY COMMISSION 

BEFORE THE COMMISSION 

In the Matter of 

FLORIDA POWER & LIGHT CO. 

(Turkey Point Nuclear Generating Units 3 and 
4) 

Docket Nos. 50-250-SLR 
  50-251-SLR 

Certificate of Service 

Pursuant to 10 C.F.R. § 2.305, I hereby certify that copies of the foregoing notification, dated 

March 22, 2022, have been served upon the Electronic Information Exchange (the NRC’s        

E-Filing System), in the captioned proceeding, this 22nd day of March 2022. 

/Signed (electronically) by/ 
Jeremy L. Wachutka 
Counsel for NRC Staff 
Mail Stop: O-14-A44 
U.S. Nuclear Regulatory Commission 
Washington, DC 20555-0001 
Telephone: (301) 287-9188 
E-mail: Jeremy.Wachutka@nrc.gov 

Dated March 22, 2022 
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Mr. Bob Coffey
Executive Vice President, Nuclear
   and Chief Nuclear Officer
Florida Power & Light Company
700 Universe Boulevard
Mail Stop EX/JB
Juno Beach, FL  33408

SUBJECT: TURKEY POINT NUCLEAR GENERATING, UNITS 3 AND 4—MODIFICATION 
TO SUBSEQUENT RENEWED FACILITY OPERATING LICENSE NOS. DPR-31 
AND DPR-41 IN CONJUNCTION WITH COMMISSION MEMORANDUM AND 
ORDER CLI-22-02 (EPID L-2018-RNW-0002)

Dear Mr. Coffey:

By letter dated December 4, 2019 (Agencywide Documents Access and Management System 
(ADAMS) Accession No. ML19305C879), the U.S. Nuclear Regulatory Commission (NRC or the 
Commission) issued Subsequent Renewed Facility Operating License Nos. DPR-31 and 
DPR-41 to Florida Power & Light Company (FPL) for Turkey Point Nuclear Generating Unit 
Nos. 3 and 4 (Turkey Point, Units 3 and 4).  Subsequent Renewed Facility Operating License 
Nos. DPR-31 and DPR-41 for Turkey Point, Units 3 and 4 were set to expire on July 19, 2052, 
and April 10, 2053, respectively.

Following the Commission’s direction in the February 24, 2022, Memorandum and Order 
CLI-22-02 (ADAMS Accession No. ML22055A496), the NRC staff has modified the expiration 
dates for the subsequent renewed facility operating licenses to reflect the end dates of the 
previous renewed licenses.  For Turkey Point, Units 3 and 4, the NRC staff has modified the 
subsequent renewed operating license expiration dates to July 19, 2032, and April 10, 2033, 
respectively.

Enclosure 1 to this letter contains the modification to Subsequent Renewed Facility Operating 
License No. DPR-31 for Turkey Point, Unit 3.

Enclosure 2 to this letter contains the modification to Subsequent Renewed Facility Operating 
License No. DPR-41 for Turkey Point, Unit 4.

March 25, 2022
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Please contact your Licensing Project Manager or Mr. Vaughn Thomas, Subsequent and 
Renewed Facility Licenses Order Project Manager (301-415-5897), if you have any questions 
about this matter.

Sincerely,

Andrea D. Veil, Director
Office of Nuclear Reactor Regulation

Docket Nos. 50-250 and 50-251

Enclosures:  
1. Page 8 of Turkey Point, Unit 3 Subsequent Renewed 

  Facility Operating License No. DPR-31
2. Page 8 of Turkey Point, Unit 4 Subsequent Renewed

  Facility Operating License No. DPR-41

cc:  Listserv

Signed by Veil, Andrea
 on 03/25/22



Enclosure 1

Page 8 of Turkey Point Nuclear Generating, Unit 3, 
Subsequent Renewed Facility Operating License 

No. DPR-31



spray piping headers (3A and 3B) at penetrations P-19A and P-19B to a 
minimum plant elevation of 65 feet inside containment.  FPL shall notify the NRC 
in writing within 60 days following completion of the refueling outage during which 
the piping replacement is completed.  The notification will confirm the elevation of 
the air-to-borated-water interface inside the piping and confirm that the 
installation of the stainless steel piping exceeds this elevation.  

4. This subsequent renewed license is effective as of the date of issuance, and 
shall expire at midnight July 19, 2032.

FOR THE NUCLEAR REGULATORY COMMISSION

/RA/

Ho K. Nieh, Director
Office of Nuclear Reactor Regulation

Attachments:
Appendix A - Technical Specifications for Unit 3
Appendix B - Environmental Protection Plan

Date of Issuance: December 4, 2019
  



Enclosure 2

Page 8 of Turkey Point Nuclear Generating, Unit 4, 
Subsequent Renewed Facility Operating License 

No. DPR-41



the air-to-borated water interface inside the piping, and confirm that the 
installation of the stainless steel piping exceeds this elevation.  

4. This subsequent renewed license is effective as of the date of issuance, and 
shall expire at midnight April 10, 2033.

FOR THE NUCLEAR REGULATORY 
COMMISSION

/RA/

Ho K. Nieh, Director
Office of Nuclear Reactor Regulation

Attachments:
Appendix A - Technical Specifications for Unit 4
Appendix B - Environmental Protection Plan

Date of Issuance: December 4, 2019
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Subsequent Renewed License No. DPR-31 
 

spray piping headers (3A and 3B) at penetrations P-19A and P-19B to a 
minimum plant elevation of 65 feet inside containment.  FPL shall notify the NRC 
in writing within 60 days following completion of the refueling outage during which 
the piping replacement is completed.  The notification will confirm the elevation of 
the air-to-borated-water interface inside the piping and confirm that the 
installation of the stainless steel piping exceeds this elevation.   

4.   This subsequent renewed license is effective as of the date of issuance, and 
shall expire at midnight July 19, 2032. 

 
FOR THE NUCLEAR REGULATORY COMMISSION 
 
 
/RA/ 

      
Ho K. Nieh, Director 
Office of Nuclear Reactor Regulation 

 

Attachments: 
Appendix A - Technical Specifications for Unit 3 
Appendix B - Environmental Protection Plan 

Date of Issuance: December 4, 2019 
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Subsequent Renewed License No. DPR-41 
 

the air-to-borated water interface inside the piping, and confirm that the 
installation of the stainless steel piping exceeds this elevation.   

4.  This subsequent renewed license is effective as of the date of issuance, and 
shall expire at midnight April 10, 2033. 

      
FOR THE NUCLEAR REGULATORY COMMISSION 
 
 
/RA/ 

     
Ho K. Nieh, Director 
Office of Nuclear Reactor Regulation 

Attachments: 
Appendix A - Technical Specifications for Unit 4 
Appendix B - Environmental Protection Plan 

Date of Issuance: December 4, 2019 
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