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Dear Mr. Parris: 

The Commission has issued the enclosed Amendment Nos.65 , 61 and 36 to 
Facility License Nos. DPR-33, DPR-52, and DPR-68 for the Browns Ferry 
Nuclear Plant, Units Nos. 1, 2, and 3. These amendments are in partial 
response to your application of March 1, 1979 (TVA BFNP TS 122). The 
amendments change the Appendix B Technical Specifications to delete the 
fish impingement monitoring program.  

We have examined the safety significance of this modification of the 
Environmental Technical Specifications with respect to operation of 
the Browns Ferry Nuclear Plant and have determined that the modification 
does not alter the accident and transient analyses previously considered 
by the Commission.  

This modification to the limiting conditions for operation of the Appendix 
B Technical Specifications does not involve significant new safety informa
tion of a type not considered in previous Commission safety reviews of the 
facility. This modification does not involve a significant increase in 
the probability or consequences of an accident, does not involve a signifi
cant decrease in a safety margin, and therefore does not involve a signifi
cant hazards consideration. We have also concluded that there is reasonable 
assurance that the health and safety of the public will not be endangered 
by this action.  

Copies of the Environmental Impact Appraisal and the Notice of Issuance/ 

Negative Declaration are also enclosed.  

Sincerely, 

/s/

VsC) 210 ;

Thomas A. Ippolito, Chief 
Operating Reactors Branch #2 
Division of Licensing
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and 509 

Mr. Hugh G. Parris 
Manager of Power 
Tennessee Valley Authority 
500A Chestnut Street Tower II 
Chattancoga, Tennessee 37401 

Dear Mr. Parris: 

The Commission has issued the enclosed Amendment Nos. 65, 61 and 36 to 

Facility License Nos. DPR-33, DPR-52, and DPR-68 for the Browns Ferry 
Nuclear Plant, Units Nos. 1, 2, and 3. These a!endments are in partial 
res::nse to your application of March 1, 1979 (7.1A BFNP TS 122). The 
amendments change the Appendix B Technical Specifications to delete the 
fish impingement monitoring program.  

We have examined the safety significance of this modification of the 
Environmental Technical Specifications with respect to operation of 
the Browns Ferry Nuclear Plant and have determined that the modification 
does not alter the accident and transient analyses previously considered 
by the Commission.  

This modification to the limiting conditions for operation of the Appendix 
B Technical Specifications does not involve significant new safety informa
tion of a type n-t considered in previous Counission safety reviews of the 

facility. This modification does not involve a significant increase in 
the probability or consequences of an accident, does not involve a sicSiifi

cant decrease in a safety margin, and therefore does not involve a signifi
cant hazards consideration. We have also concluded that there is reasonable 
assurance that the health and safety of t- public will not be endangered 
by this actici.  

Sep-es of the Environmental In.•;act Appraisal and the Not'ce of Issuance/ 
._,_ative Declaration are also enclosed.  

Sincerely, 
V" /' 

• - I 

Th 0ras A. Ippoiito, Chief 
Operating Reactcrs Branch #2 
Division of Licensing 
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See next page
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o0 UNITED STATES t (•NUCLEAR REGULATORY COMMISSION 
WASHINGTON, D. C. 20555 

TENNESSEE VALLEY AUTHORITY 

DOCKET NO. 50-259 

BROWNS FERRY NUCLEAR PLANT, UNIT NO. 1 

AMEND:1ENT TO FACILITY OPERATING LICENSE 

Amendment No. 65 
License No. DPR-33 

1. The Nuclear Regulatory Commission (the Commission) has found that: 

A. The application for amendments by Tennessee Valley Authority (the 
licensee), dated March 1, 1979, complies with the standards and 
requirements of the Atomic Energy Act of 1954, as amended (the 
Act), and the Commission's rule.- and regulations set forth in 
10 CFR Chapter I; 

B. The facility will operate in conformity with the application, 
the provisions of the Act, and the rules and regulations of the 
Commission; 

C. There is reasonable assurance (i) that the activities authorized 
by thiJs amendment can be conducted without endangering the health 
and safety of the public, and (ii) that such activities will be 
conducted in compliance with the Commission's regulations; 

D. The issuance of this amendment will not be inimicaT to the common 
defense and security or to the health and safety of the public; 
and 

E. The issuance of this amendment is in acco, iance with 10 *CFR Part 51 
of the Ccmr~ission's regulations and all applicable requirements 
have been satisfied.  

2. Accordingly, the license is amended by changes to the Technical Spec
ifications as indica:ed in the attachment to this license amend-ent.  
and paragraph 2.C(2) of Facility License 11o. DPR-3 is hereby amended 
to read as follows: 

(2) Technical 1-ecifications 

The Technical Specifications cc:-tained in Appendices A and B, 
as revised thrcuch Amend:-.ent Nc. , are hereby incorporated 
in the license. The licensee shna operate the facility in 
accordance with the Technical Specifications.
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3. This license amendment is effective as of the date of its issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Thnoas A Ippolito, Chief 
Operating Reactors Branch #2 
Division of Licensing 

Attachment: 
Vnanges to the Technical 

Specifications 

Date of Issuance: December 29, 1980



ATTACHMENT TO LICENSE AMENDMENT NO. 65 

FACILITY OPERATING LICENSE NO. DPR-33 

DOCKET NO. 50-259 

Revise Appendix E as follows: 

Remove the following page and replace with identically numbered page: 

17 

Marginal lines on the above page indicate the area being revised.
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Monitoring will be performed using standard accepted sampling procedures which 
are on file in the office of the Division of Forestry, Fisheries, and Wildlife 
Development, Norris, Tennessee.  

Reporting Results 

The results will be summarized z-nually in the annual reports of the nonradiological 
environmental monitoring progra;.  

Bases 

A significant proportion of the river flow will be routed through the plant for 
coovng purposes, and during :eriods when larval fish are abundant there is the 
Sotenjta" for entrainment of large numbers of fishes.  

The specified study will determine the numbers of fish eggs and larvae entrained 
in the cooling watir system resulting from plan: sp•razion and identify the need 
for possible corrective action.  

(f), Fish imninqemnent on Intake Screens 

Objective 

To detect and quantify fish impingement upon the intake screens.  

Soecification 

Monitoring requirement deleted.  

Resorting Requirements 

The licensee shall submit to NRC copies of impingement study reports as now 
required by the NPDES Permit No. AL0022080 or as may :± required as a result 
or EPA's determination pursuant to Section 316(b) of tne Clean Water Act.  
Submittals to the NRC shall be on the same schedule as required by the NPDES 
permittO"g authority.  

Bases 

To avoid conflict or unnecessary duplication between the NRC monitoring program 
and the program imposed by the NPVES permit, this ETS requirement relies on the 
permit program. Submittal of cop 3s of study results obtainel under the NPDES 
pe.mi: will allow the NRC to maintain awareness of the c:.sequences of our 
licensing action.

Amendment No. 65



9o UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 20555 

TENNESSEE VALLEY AUTHORITY 

DOCKET NO. 50-260 

BROWN'tS FERRY NUCLEAR PLANT. UNIT NO. 2 

A..•ENDMENT TO FACILITY OPERATI:NG LICENSE 

Amendment No. 61 
License No. DPR-52 

1. The Nuclear Regulatory Commission (the Commission) has found that: 

A. The application for amendments by Tennessee Valley Authority (the 
licensee) dated March 1, 1979, complies with the standards and 
requirements of the Atomic Energy Act of 195i, as amended (the 
Act), and the Commission's rules and regulations set forth in 
10 CFR Chapter I; 

B. The facility will operate in conformity with the application, the 
provisions of the Act, and the rules and regulations of the 
Commission; 

C. There. is reasonable assurance (i) that the activities authorized 
by this ame"dment can be conducted without endangering the health 
and safety of the public, and (ii) that such activities will be 
conducted in compliance with the Commission's regulations; 

D. The issuance of this amendment will not be inimical to the common 
defense and security or to the health and safety of the public; 
and 

E. The issuance of this amendment is in accordance with 10 CFR Part 51 
of the Commission's regulations and all ap-licable requirements 
have been satisfied.  

2. Accordingly, the license is amended by changes to the Technical Spec
ifications as indicated in the attachment to this license amendment 
and paragraph 2.C(2) of Facility License No. DPR-52 is hereby amended 
to read as follows: 

(2) TecHnical Specific-tions 

The Technical Specifications contained in Appendices A and B, 
as revisec through Amendment No.61, are hereby incorporated 
in the license. The licensee shall operate the facility in 
accordance with the Tec.-ical Specificatons.
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3. This license amendment is effective as of the date of its issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION 

/.7 

Thomas h. Ippolito, Chief 
Operating Reactors Branch #2 
Division of Licensinc 

Attachment: 
Changes to Technical 

Specificatio s 

Date of Issuance: December 29, 1980



ATTACHMENT TO LICENSE AMENDMENT NO. 61 

FACILITY OPERATING LICENSE NO. DPR-52 

DOJCKET NO. 50-260 

Revise Appendix B as follows: 

Remove the following page and replace with idettically numbered page.  

17 

Marginal lines 3n the above page indicate the area being revised.
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Monitoring will be performed using standard accepted sampling procedures which 
are on file in the office of th~e Division of Forestry, Fisheries, and Wildlife 
Development, Norris, Tennessee.  

ReDorting Results 

The results will be summarized annually in the annual reports of the nonradiological 
environmental monitoring program.  

Bases 

A significant proportion of the river 'low will be routed through the plant for 
cooling purposes, and Varing periods Y;hen laryal fish are abundant there is the 
potenti" for entrainment of large numbers of fishes.  

The specified study will determine the numbers of fish eggs and larvae entrained 
in the cooling water system resulting from plant operation and identily the need 
for possible corrective actfon.  

(f) Fish Impinqement on intake Screens 

Objective 

To detect and quantify fish impingement upon the intake screens.  

Scecification 

Monitoring requirement deleted.  

Reoortinq Requirements 

The licensee shall submit to NRC copies of impingement study reports as now 
required by the NPDES Permit No. AL0-02280 or as may le required as a result 
or EV's determination pursuant to Sect'n 316(b) of te Clean Water Act.  
Submittals to the NRC shall be on the same schedule as required by the NPDES 
permitting authority.  

Bases 

To avoid conflict or unnecessary duplication between the NRC monitoring program 
and the program imposed by the NPDES permit, this ETS req;,irement relies on the 
permit program. Submittal of copies of study results obtained under the NPDES 
permit will allow the NRC to maintain awareness of the consequences of our 
licensing action.

Amendment No.61
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So UNITED STATES 

-• _ , NUCLEAR REGULATORY COMMISSION 
WASHINGTON, 0. C. 20555 

TENNESSEE .VALLEY AUTHORITY 

DOCKET NO. 50-296 

BROWNS FERRY NUCLEAR PLANT, UNIT NO. 3 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 36 
License No. DPR-68 

i. The N~uclear Regulatory Commission (the Commission) has found that: 

A. The application for amendments by Tennessee Valley Authority (the 
licensee) dated March 1, 1979, complies with the standards and 
requirements of the Atomic Energy Act of 1954, as amended (the 
Act), and the Commission's rules and regulations set forth in 
10 CFR Chapter I; 

B. The facility will operate in conformity with the application, the 
provisions of the Act, and the rules and regulations of the 
Commission; 

C. There i.s reasonable assurance (i) that the activities authorized 
by this amendment can be conducted without endangering the health 
and safety of the public, and (ii) that such activities will be 
conducted in compliance with the Commission's regulations; 

D. The issuance of this amendment will not be inimical to the common 
defense and security or to the health and safety of the public; 
and 

E. The issuance of this amendment is in accordance with 10 CFR Part 51 
of the Commission's regulations and all applicable requirements 
have been satisfied.  

2. Accordingly, the license is amended by changes to the Technical Spec
ifications as indicated in the attachment to this license amendment and 
Daragraph 2.C(2) of Facility License No. DPR-63 is hereby amended to 
reac as follows: 

'2. Technical Specifications 

The Tecl'!cal Specifications contained in Appendices A and B, as 
revis- through Amendment Nc. 36 , are hereby incorporated in the 
licerae. The licensee shall cperate tne facility in accordance 
with L;e Technical Specificat:ons.
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3. This license amendment is effective as of the date of its issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Thomas A Ippolito, Chief 
Operating Peactors Branch -2 
Division of §icensing 

Attachment: 
Changes to the Technical 

Speci fi cations 

Date of Issuance: December 29, 1980



ATTACHMENT TO LICENSE AMENDMENT NO. 36 

FACILITY OPERATING LICENSE NO. DPR-68 

DOCKET . 50-296 

Revise A:p'-ix B as follows: 

Remove the following page and replace with identically numbered page: 

17 

Marginal lines on the above page indicate revised area.
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Monitoring will be performed using standard accepted samplino procedures which 
are on file in the office of the Division of Forestry, Fisheries, and Wildlife 
Development, Norris, Tennessee.  

ReDort~ng Results 

The results will be summarized annually in the anrual reports Of the nonradiological 
environmental monitoring program.  

Bases 

A significant proportion of the river flow will be routed through the plant for 
c=...ng purposes, and during periods when larval fish are abundant there is the 
po;ential for entrainment of large numbers of fishes.  

The specified study will determine the acobers of fish eggs and larvae entrained 
in :he cooling water system resulting from plant operation and identify the need 
for possible corrective action.  

(f) Fish Impinoement on Intake Screens.  

Objective 

To detect and quantify fish impingement upon the intake screens, 

Soecification 

Monitoring requirement deleted.  

Reoortinc Requirements 

The licensee shall submit to NRC copies of impingement study reports as now 
required by the NPCZS Permit No. AL0022080 or as may be required as a result 
of -VA's determination pursuant to Section 316(b) of the Clean Water Act.  
Submittals to the NRC shall be on the same schedule as required by the NPDES 
permitting authority.  

Bases 

To avoid conflict or unnecessary duplication between the NRC monitoring program 
and the program imposed by the NPDES permit, this ETS requirement relics on the 
permit program. Submittal of copies of study results obtained under the NPDES 
permit will allow the NRC to maintain awareness of the consequences of our 
licensing action.

A•mendm;ent No. 36



UNITED STATES 
14' F'. NUCLEAR REGULATORY COMMISSION 

WASHINGTON, 0. C. 20555 

ENVIRONMENTAL IMPACT APPRAISAL BY THE OFFICE OF NUCLEAR REACTOR REGULATION 

SUPPORTING AMENDMENT NO. 65 TO FACILITY OPERATING LICENSE NO. DPR-33 

AMENDMENT NO. 61 T- FACILITY OPERATING LICENSE NO. DPR-52 

AMENDMENT NO. 36TO FACILITY OPERATING LICENSE NO. DPR-68 

TENNESSEE VALLEY AUTHORITY 

BROWNS FERRY NUCLEAR PLANT, UNITS NOS. 1, 2 AND 3 

DOCKET NOS. 50-259, 50-260 Ai $50-296 

1.0 Description of Proposed Action 

By letter dated March 1, 1979 (TVA BFNP TS 122) the Tennessee Valley 
Authority (the licensee or TVA) requested changes to the Technical 
Specifications (Appendix B) appended to Facility Operating License 
Nos. DPR-33, DPR-52 and DPR-68 for the Browns Ferry Nuclear Plant, 
Unit Nos. 1, 2 and 3.  

The proposed ai, ndments and revised Technical Specifications would 
delete the requirement for monitoring of fish impingement from the 
Environment'al Technical Specifications (ETS).  

2.0 Discussion 

The Browns Ferry Nuclear Plant, Unit Nos. 1, 2 and 3 achieved initial 
criticality on August 16, 1973, July 20, 1974 and August 8, 1976, 
respectively. From almost the first day of operation of Unit No. 1, 
appreciable numbers of fish - primarily shad - were entrained on the 
circulating water intake screens. To assess the impact of these 
impingement losses on the fishery resources in Wheeler Reservoir, we 
changed the Browns Ferry Technical Specifications in 1973 to require 
weekly counting and classification of impinged fish, along with 
quarterly reports on the loss- . TVA was also required to conduct 
special studies to evaluate the significance of the impingement insses 
and means of reducing these losses. The quarterly and special reports 
have been routine'l reviewed by the staff.  

Evaluation 

To support the proposed changes to the Environmental Technical Specifi
:-tions to delete monitoring of fish impingement, TVA submitted with 
t+_ ir application a report on "Effects of Impingemrent at Browns Ferry.  

--:lear Plant on the Populat;cL.3 of Fis•z in '.Wheeler Reservoir." Our
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evaluation has been based not only on this report but on the previous 
and subsequent quarterly and special reports. The objective of the 
ETS-required impingement study was "to detect and quantify fish 
impingement upon the intake screens" 

The results of our evaluation are contained in the attached report 
"Sim-arv of Fish impingement at the Browns Ferry Niclear Plant, 
Se•-•e7er 1976 to Aucust 1979".  

Eased on the data reviewed, we find that the objective of the impingement 
monitoring program has been achieved. Levels sf impingement which might 
te expected for the continued.operation of the three-unit plant have 
been documented via the study. Major variations in impingement level 
between years (12-month periods) reflect the variations in the reser
voir standing stock of young-of-the-year threadfin shad. Compared to 
the standing stock estimates, impingement of shad species appears to 
te a negligible loss to the reservoir populations V<.07 reduction in 
-.moers). Due to the data reporting method specified by the ETS, we 

gaere unable to compare the impingement losses ana standing stock esti
mates for each fish species. Where data comparisons were possible, 
we found the results to be supportive of TVA's assessments of low 
impact potentials due to impingement. Therefore, we conclude that the 
appropriate action is termination of the current ETS requirements for 
impingement monitoring and reporting, as requested by TVA.  

Cnrc2usion'and Bases for Negative Declaraion 

On tWe basis of the foregoing analysis, it is concluded that there will 
not be a significant environmental impact attributable to the proposed 
action other than has already been predicted and described in the Final 
Environmental Statement for the Browns Ferry Nuclear Plant. Having 
made this conclusion, the Commission has further concluded that no 
environmental impact statement for the proposed action need be prepared 
and that a negative declaration to this effect is appropriate.

Dated: December 29, 1980



SUMMARY REVIEW OF FISH IMPINGEMENT 

AT THE BROWNS FERRY NUCLEAR PLANT 

SEPTEMBER 1976 - AUGUST 1979 

INTRODUCT ION 

Monitoring and reporting of fish impingement at Browns Ferry has been required 

by.the Environmental Technical Specifications (ETS) since start-up of Unit 1 

in August 1973. Detailed studies were initiated in February 1974 and have 

been continued (with some modifications) up to the present time.  

nhis review sumarizes impingement data collected over the 36-month period, 

September 1976 through August 1979. The period was selected for the following 

reasons: 

(J) the plant was at "full" operation 

(2) the data collection and reporting methods remained constant 
over the 36 months 

(3) the 36 months allow for comparisons between three consecutive 
12-month "study years" 

This review does not address whether the Browns Ferry intake complies with 

Section 316(b) of the Clean Water Act; EPA has statutory authority for making 

that cetermination. TNA has submitted their Section 316 demonstration study 

results to EPA (TVA 1978, TVA 1980); however, EPA has not yet made a 

"ce:ermination. Based on the data reviewed, we ound Ohat the purpose of the 

required ETS impingement program has been satisfied.
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METHODS 

The Environmental Technical Specifications (ETS) for Browns Ferry require 

esi-iation of fish impinoed on each operating intake screen for a 24-hour 

o-. ec-'on period, once each week. Numbers impinged are recorded for the 

- r. X:- n, Daaxa: shad and nerri.g _Iupei*es), catfish, "ass Microoterus so

cra!:_:ies, sunfish (Lepomis spp.), freshwater drum, and other species. Results 

are submitted to the NRCI in quarterly impingement reports and in the annual 

operat-ing reports. These procedures for sampling and reporting of fish 

-m_-ze.. were instituted in Sep'tIeber 1976 (coincident with the start-uc 

of Lr, .3) and have remained unchanged for three-unit 3iant operation up to 

the -resent time; therefore, over three consecutive 12-month periods of fish 

imoingement data, collected during "fuli" 3-unit plant operation and with the 

sa-e Drocedures, are now avaia:ble lor comparative analysis. For purposes of 

s ssc r4n t this review, The rhree •-m ., ceri•d s will be defined as 

"0 Sws: 

Study Year 1 - September 1976 through August 1977 

Study Year 2 - September 1977 through August 1978 

Study Year 3 - September 1978 through August 1979 

; e• r~ection 316(b) -ecor-submitted in 9738, 77A has comoared i moincement 

"St-ud-Sy." Year I" (i.e., eoember '976 throuch August • 1977) wich impinceement 

- .... . . :.-o e- ier , e r iccs: the -'irst ceý`ioc witn Unit i and scar:- uc 

a ooera: cn of -'n• . •nd te second erod o aih reduc e d flow cr .  

-'. ouc~ace f'owing che ½e which occurred in Yaroh .97E. -e gyve no 

c --ser c ensceration in n.,s rev-ew c the e ao earlier :ericds oaf alnt 

_- ri n a- 5 a s `h a n 3 •nl s
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RESULTS 

Study Year 1: September 1976 - August 1977 • 

.A :abular summary of impingement for the period September 1976 through August 

19/ 7as :ee.n presented by TVA in their Section 316(b) demonstration report 

-c -7? .. , 1978). As shown in Table 1, the summary provides some information 

Aicn is rot required by the ETS program in that both estimated numbers and 

-€al weihA:s are given for each impinged species. Recall that the ETS require 

an estimation of numbers' impinged for seven taxonomic groups differentiated by 

n7ters imDinaed on each of the intake screens in operation on the day of 

in Table 2, we have summarized impingement for this same period using data 

reported in quarterly reports to the NRC. The change in format facilitates 

z-m:arison with subsequent data from Study Years 2 and 3 which were only 

avaiiaa:e in the quarterly reports. Some slight differences may be noted in 

coc~aring impingement totals as given in Table l and Table 2 even though the 

data are for the same study period. The differences result from TVA's use of 

54 sampling days in their calculations whereas only 52 sampling days were 

reDcrted in the quarterly reports and used in our calculations.  

:' .ady Year . , an estimated 5.7 million fish representing 61 species 

7'0" ,97E, p. 1d) were impinged. Of the total, 6.1 million (91%)owere shad 

a . er.r.. (Ciupeids) and 0.2 million (3.5%) were freshwater drum. The 

-e-•gir 3.4- million impinged fish primarily consisted of bluegill, yellow 

:ass, wni:e bass, green sunfish, redear sunfish and channel catfish. Pump
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operation for the sampling days averaged 7.2 pumps of the 9 pumps available 

.approxImately 80% capac-ity).  

7e mcnthly estimates ,Iable 2) show the major imingement o' Ciupeids occurring 

tne. one three months, September through' Novem,'. ,gure ,Ilustrmates te 

- c-.e cont-ibution of monthly imincement to tre m-roon-h :c-a's -or each 

7f e t?,ree "study years'. TVA has noted that, for this study period, peak 

-,c ,cement- of clupeids occurred earlier than had 'e-n observed during the prior 

years of plant operation (ibid, p. 14). We found this early peak in the Fall of 

t an excep.. r. . rom --- se ..s.e.ved In St•... YPears 2 ant- , also.  

-e-a imDingement of catfish (primarily channel catfish) occurred in March and 

over 75% of the 12-month total estimated impingement of catfish occurred durino 

-•e -•oee months, February throuch Aoril. Peak imcincement, of bass (primarily 

-=rCe'th and freshwater r ,m also occurred in March. The ,incemene of 

:rum ,as more broadly spread over all 12 months wish lowest 'evel s in 

ezeoamoer-October 1976 and August 1977.  

.rAc:Ie (mostly white crappie) impingement peaked in July with a broader secondary 

ýoak occurring in March-April. Imopingement peaked for sunfish (mostly bluegill, 

o....sunfish, and r-ea sunfish) i5 A•n4l. Over 90% of one 12-month r 

:-z -ccurred over the -our months, 7 a ,,ron ,0oriI. Ano..r of the 

srw n ..... n ulv. "• i/allw bass and hi-a bass c -rer "sti outocvn 4 

q ,n 7 e rne - c C ter a oc.urrec 

an 1ji.
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For "Study Year 1", 66% of the total estimated impingement of all taxa occurred 

during the three months, September through November; the clupeids (mostly 

threadfin shad) made up 99% of the total for these three months. March 

impngement added 16% to the 12-month total of which 84% were clupeids. Monthly 

-..mingement levels were lowest in May through August; impingement during these 

fouY months made up only 2.6% of the 12-month total. During this time of 

,low impingement, "Other" taxa constituted a greater relati'je amount of the 

monthly impingement levels, i.e., 13% in May, 58% in June, 37% in July and 40% 

in August. The percent contribution of each species group to the total 12-month 

impingement is shown in the last row of Table 2 and, also, is compared wizh 

values for the two subsequent 12-month study periods in Table 5. Observed 

differences in the relative contributions are discussed later in this report.  

Study Year 2: September 1977 - August 1978 

0.inceeent for "Study Year 2" has been estimated from TVA's quarterly 

impingement reports to the NRC (Table 3). An estimated 4.2 million fish were 

impinged during this period with clupeids making up about 3.2 million (76%).  

Fishes in the category of "Other Species" made up about 0.5 million (11%) and 

freshwater drum about 0.3 million (7%) of the total estimated impingement.  

Pump operation for the days of sampling averaged 7.4 pumps of the 9 pumps 

av•,iable (w 82! capaci:y'/.  

Xonv ly. estimates of impincement (Table 3 and Figure 1) show the major peak -or 

Cipeis zo have occurred in December, with relatively hiqn monthly values 

varting in October 1977 and continuing through March 1973.  

:eak impingement of catfisn occurred in April with a secondary peak in August.  

-m.ingement for the three months, March through May, made up 50% of the 12-month
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total for catfish. Compared to "Study Year I", both the primary and secondary 

peaks for catfish occurred one month later.  

.m..n.e.ent of basses during "Study Year 2" was at such low levels that monthly 

ccm;arisons are probably meaningless. Highest impingement during "Study Year 2" 

a--eared to shift about .ao months later than that observed -n "Study Year I" 

st ,mated impingement of crappies during "Study Year 2" was greater by nearly 

0 times ... that of "Study Year " Of the total for crappies, 73' occurred in the 

three months, November through January. While crappie impingement increased 

..:..een t, two stucyv veas, sun`-'sh imoingemert decreAsed 'y about 7C` `r-7 

"Study Year 1" to "Study Year 2". Peak monthly impingement of sunfish occurr'"c 

in December as compared to the April peak observed in "Study Year 1", 

.esm.ater drum impingement continued at about the same level through "Study 

'ear 2" and w~as broadl- soread over al' months as observed for the "Study Year "; 

rec ...dstinct peaks, of nearly equal magnitude, occurred in December 1977, 

a 1978, and May 1978; impingement for these three months made up about 50%

of the total l2-month total impingement of freshwater drum.  

1.oin:cement of fishes in the cateoorv of "Other Species" increased during "Study 

"v.ar 2" ,,y nearly 3 times that e_-stimaed - or "tucy Yearr I" Seasonally, 
incement of "Other so"ec.es" ,,as nicres- duri-' the fall months, Seote...: 

-,n . ovember; .moincemen- cr -thee 7 -7-o s mace j- near'y 5` of 

.... seconar%' Y D7,ceaer -a n "Othr Soecies" ot n 

a . :y, as had occurred Curing "Study Year 1". .. ased cove rteoe caca 

.n. are discu ssed ladter, -n-e *-ass ano ye ow bass .we re oro-ao'y the to 

:z.-ant soe ces acoea nrn ir c n s ca-ecory, as had, been docu.ment.c b" t .  

"S cy dYear ar
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For "Study Year 2", peak monthly impingement for all species combined, occurred 

in December 1977. Impingement for the six-month period from October through 

March made up about 86% of the 12-month total. Clupeids contributed a greater 

relative percentage during these six months than during the full 12-month 

period, i.e.,-83% versus 76.5%. Compared to the first 12-month period, both 

thetotal estimated numbers and the relative contribution of shad to the total 

showed a marked decline. The decline can be attributed to a reduced standing 

stock of threadfin shad as indicated by TVA's cove rotenone survey data (which 

are discussed later).  

Stady Year 3: September 1978 - August 1979 

Impingement for the 12-month period, September 1978 - August 1979, has been 

estimated from TVA's quarterly impingement reports to the NRC (Table 4). An 

estimated 2.3 million fish were impinged during this period with clupeids making 

j about 2.1 million (77%). Of the total, freshwater drum made up about 0.2 

million (8K), fishes in the category of "Other Species" made up 0.15 million 

(50), crappies about 0.13 million (5%) and sunfishes about 0.1 million (0%1.  

Pump operation for the days of sampling averaged 7.6 pumps of the 9 pumps 

available (X 84% capacity).  

Xcn:hly estimates of impingement (Table 4 and Figure 1) show the major oeak for 

1-7ingement of clupeids to have occurred in March with relatively high impingement 

-ales spread over the 4-month period January through April 1979. Compared to 

:-e.-revious two 12-month periods, the peak im•ingement of clupeids in March was 

zoat three months and six months later than that observed in "Study Year 2" 

rd "Study Year 1", respectively. Total estimated numbers of clupeids impinged 

:wring "Study Year 3" were about one million less than during the second period 

and a•out four million less than during the first period. This reduction in
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imTingement may be attributed to the continued low standing stock of threadfin 

shad as shown by TVA's cove rotenone survey data (discussed in the next section).  

"--•ce.-ent of catfsh during this third-period peaked in January as compared 

eYarch peak during the first period and the Acril peak during the second 

--_....t. la:-ve contribution of catf"sh to t-h total- 2,2-month impincement 

as -;4i zes t of the three study years but made up less than l; of the total.  

*.i='rcement of bass was lower than for the two previous periods; only 161 bass 

4e-e estimated to have been impinged over the 12-month period.  

: ,:,ie ,,pincement was of the same order of magnituuce as recorded for "SZUCI' 

Year 2". Recall that crappie impingement was almost 20 times greater during 

:r . second period than during the first 12-month period. For th'.is third period, 

Of crappies was about 75 times greater than that for the first 

-:c. .-e oeak monthly level occ..-ed. in Fe.ruary as comoared to a .ove..er 

- curino the second oeriod and a July peak during the first period. mpinoe

-,,en; for -he three months, January through March, made up 37% of the crappie 

io:incement for this third period (September 1978 - August 1979). The relative 

:cntribution of crappies to the total 12-month impingement (of all species) 

:;cs -er than during "Study Years and 2" (Table 

-• Z'-a-v.e contr'ibutions o' sunish and freshwa-er drum o t i nm 
; -.... ..... ... . .. .. o_a, iMpi ngement 

. s sire oer!.- aee aso r,. e cractei , :½hes- 7-" the r, r .e.e s tU 

.-•_-:T e S•unfi, n i-i -ert ,as a•,u -- durinc 

"2- ... - t -', 0 ess thn du; "Study Yea r 7' The ocak monthly 

------ oen- e of sunf sh during tcis th rd peri4 o occurred i - jnuary qi:h a 

- ...... .ak in 'atch. -mcInceMent of sun-sis -c, these 7 two -ncnh 

33'.' of the 12-month total for sunFish during Study Year •.
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Impingement of freshwater drum during this third period continued at the same 

levels observed over the two previous study years. The pattern of seasonal 

impingement also remained the same with intermediate to peak monthly levels 

spread over seven months, December 1978 through June 1979 and lower levels 

during September - November 1978 and July - August 1979. The peak for this 

period.occurred in March - April which was similar in occurrence to that 

o~served in "Study Year 1".  

Impingement of "Other Species" was lowest of the three study years. Based 

on ',A's cove rotenone survey data, the white bass and yellow bass 

continued to contribute the major portion of impingement in this category 

of "Other Species".  

For "Study Year 3", the peak monthly value for all species combined occurred 

in March 1979 (38% of the 12-month totai). Over the four months, january 

thrcugn April, impingement made up 9C0 of the 12-month total. Total 

impingement continued downward in this third period, i.e., 2.8 million 

compared to 4.2 million in the second period and 6.7 million in the first 

period. The pattern of monthly impingement of all species for this third 

oeriod and the decline in total impingement over the three periods, both reflect 

the imoingement patterns for clupeids.  

T re -elative contribution of clupeids (at 77%) to the 12-month total was 

essentially identical to that in "Study Year 2" (see Table 5). The 

contributions of catfishes, crappies, sunfishes, and freshwater drum were 

highest of the three study yiears while the contribution of basses was lowes

of :-e three study years.
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DISCUSSION 

TVA found a positive relationship between levels of plant operation (i.e., 

rin:ake pump usage) and fish impingement (total of a", species) for three 

"o-m. :h periods (TVA 1978, P. 9). Th our current review, Ye found a necative 

*ea:iorshio between pump usace rate An-- total ,7oincement for three "stu-U 

,ears:. These contrasting results are summarized in Table 6.  

.or the three 12-month periods analyzed by TVA, it- may be noted in Table 6 that 

there were larce differences (i e. , 90 and 200'%) in pump usace rate between 

:e_ ocs. -n cont-ýr,,as t, .umo. usac -c. -cr.:e three "stud. years" which we -ee, 

,;as essentially constant with differences between years of only 2 to 6".  

Even thounh cumD usace was essentially constant, the levels of total impingement 

`:e nec significan-Ly over he t "re 'study years". -e cund that -he decline 

- -e explained on :.. basis o•-c ining abundance of uounc.-of-the-year y,-o-y, 

,nref-fin shad. Lar-e recuct-,ions in threadfin shad stocks have been recorded 

through contemporaneous studies on other southern U.S. reservoirs (Logan and 

.,lasnik, 1979, and McLean et al., 1980). The reductions are attributed to cold 

stress duing the severe winters of 1976-77, 19-7-78, and 1978-79. in the latter 

st-cy, the authors concIu e t h at n'atr coa d Ils c-f threadfin anC y-o-y c'z r 

T-.ask ay ecoogica eects 0o7 i ncemen and t4hat most o' :re shad, nad 

-~~~~~~~~~ Scc 2:a' ce u cc 

- --- o columns .- ac e 5, .- e va e Presencec caca on, t-e stanciC - 'I

a:uncanca cf v-o-v' -threaCfiln and cizzard shac for te .,ears 197- These 

t.nat tne -- rd 1-.montn er'cc considrec in "/A's analysis ,,, , 97,) 
Is tne same period efilned as "S..udy Year I in our current review.
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data are from TVA's cove rotenone surveys (TVA 1977, TVA 1978, TVA 1979) and 

describe the average concentrations (area-weighted mean number per hectare) of 

v-c-y shad from three coves in Wheeler Reservoir. The rotenone surveys are 

....... nnu by TVA during late August or early September. At this time 

:•- e year, .the y-o-y of shad (and other species) have attained a size whic- makes 

:tem susceptible to being impinged on intake screens (rather than entrained and 

."carried through the cooling system).. Thus, it is convenient to select a "study 

year" for impingement analysis to cover the 12 months from September through 

Aulust of the next year. This is particularly appropriate if the assessment 

of i4pacts due to impingement is based on calculating the fraction of the 

reservoir population (as estimated from the annual cove rotenone data) removed 

,y impingement. TVA has used this analytical approach in their assessment 

'TVA 1978). However, it should be noted that each of the first two 12-month 

:erl;ds, which TVA analyzed, ran from late March through late March of the 

succeesing year. Large numbers of clupeids were impinged in March-April 1974 

and March-April 1975 (IHid., Figure 2). The majority of these impinged clupeids 

were likely y-o-y of the 1973 year class and 1974 year class, respectively. In 

TVA's analysis, these losses were included in the calculations of fractional 

icsses of the standing stocks for 1974 and 1975, respectively. For these first 

No-rods, it appears that TVA has overes timate the fractions of shad y-o-y 

s:anz-i.. stock removed by impingement (i.e., overestimated the potential imnact).  

P--e•nia impacts of impingement on the standing stocks of other species may be 

overes:imated or underestimated depending on whether the standing stock concentra

03ns between the years 1973 through 1975 were decreasing or increasing, 

re~:i ey
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The third 12-month impingement period analyzed by TVA extends from September 1976 

throu•gh August 1977. Impingement for this period has been compared appropriately 

(i', Our view) with the 1976 cove rotenone data. As previously noted, this period 

VS ysis corresponds to "Study Yeear I" in our summary review.  

na,-/sis the data;or this oeriod is much more de~a= e. c ,tan was Poss:ble 

•rm our review of the quarterly monitoring reports required by the Environmentai 

en ca SEeci1ica ions (ET7.5 For example, the ETS allow for reporting by 

s:ecces groups, whereas 7VA has presented assessments by individual species.  

.,ethat t-he ETTS-r-cuired -eýorting by snecies rcucs does no-

:r:v- oe su ~oier; information to assess potentia: impacts on each spec-es 

Do:u'ation . This condition in our 7TS limits the comparison of data from 

suosequen: "study years" with TVA's results.  

eeerocuced TVAIs results com aring imDingement anr 1976 standinc stock 

s e Table 7. These results succest that the ootentia! `mpact 07 

iirgement, in terms of fractional reduction of the 1976 standing stocks, is 

ne-zligibe (< l1) for the two shad species and for most of the other selected 

species.* Six species were represented in impingement collections but no 

-' of these species were collected in the cove rotenone sampling; hence 

•ol•a-ions of Percent reduction -or these y-o-y stocks were not possible.  

.....emen mace uo large -ercentaces "> lO°i) of the estimated y-o-y sta-d ng 

-- D_ýes, se• e-C 7- c, rA -_ :-mcar -on wN - standi r sto. Ck a-uncanrce 
,,ere tose 4m;incet a: an ave'race- -a• 'e of one cr more -er day over the 

"_--•'t cer0oc.
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stocks for five species: white crappie, channel catfish, freshwater drum, 

skipjack herring, and yellow bass. Intermediate values (between 1% and 10%) 

were recorded for four species: green sunfish, white bass, spotted sucker and 

-ajer. Potential impacts on these nine species are addressed, below, and to 

0e extent possible, we compare these resuils with the impingement levels and 

anding stock estimates for the subsequent two "study years". As noted in 

;he oreceding paragraph, such comparisons are not possible for each species.  

White crappie - TVA has indicated that low abundance of y-o-y white crappie in 

-e 1976 cove samples resulted in the high relative impingement (52! of standing 

stLck), and that white crappie were probably greatly underestimated by t:e cove 

sampling. For the subsequent two "study years", the impingement levels of 

crappie were greater by factors of 20X and 15X, respectively. Relative to 

we 1977 and 1978 standing stock estimates, impingement of crappies (primarily 

, -=-crappie) was 25•% in "Study Year 2" and 31% in "Study Year 3". The value 

J 25"- would suggest that the white crappie population should have been 

decimated in "Study Year 2". However, both the 1978 cove data and the impinge

ment level in "Study Year 3" indicate a healthy population of white crappie.  

As shown in Table 8, the 1978 year class of white crappie was 38X greater than 

Oe 1976 year class, based on cove data.  

"-anne. catfish - TVA has indicated that the densities of channel catfish are 

1 ... •.estimated by cove rotencne samoling since the soecies occurrence is 

- raracteristic in tne main stream . crtion. The ETS-reporting of impingement 

~a coes not allow for compariscn of individual species of catfish. For catfish
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as a species group, impingement levels were less in study years 2 and 3 than 

recorded in study year 1. The mean standing .stocks of y-o-y channel catfish 

have increased over the three study years (2.9 per hectare in 1976, i1.2 in 

1977, and 22.6 in 1978). From these results, we concur in TVA's opinion that 

tne imolnceien: of channel catfish cannot be assessed on th-e bases of standinc 

ss .... as calculated from cove rotenone data.  

Freswa.er drum - TVA has indicated that impingement of freshwater drum appears 

to be a function of reservoir abundance. Our review of the impingement and 

staninc stock data for the tnree studJy years suDorts this conclusion (able_ 

Amsi nement levels were less relative to the standing stocks in the second and 

third study years.  

Ski-Jack herring - 7jA has indicated that since this species is pelagic and 

hC7._ ,,ooi b , it miCht be rcre suscetie e to ` mingement and ts- abundance 

cul- likeJ be underestimated by cove rotenone data. Because the ETS-reporting 

for skipjack herring combined its impingement with the two shad species, we were 

unable to make between year comparisons.  

Yellow bass - TVA has indicated that although impingement of yellow bass was 

Im n . , Studv Year 1, , the larce increase in standcinc stock t-hhe foil,-wing 

e., in t977I succests tha - inmcziement mc not nhave an acverse impact 

7-- S:c-s -e TSr e .:3r t-*ý::r7c a o4ws g r o umn c ~f yeow ass t; 

. .oner <soei'. -'her r._ *,v,.e cannrot ake comoat sons between 

7-c,ýC.I years -or :hti soecies. We o note o-that tre .- o-y standi4-', croos of 

l, bass iave con'tnuec 7.c , nncrease ove r the h-ee 'ears p '. per 

acoco- - o-, rt for T_-1 ' n..c.
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mpicigement of the four species with intermediate values recorded in Table 7 

(i.e., green sunfish, white bass, spotted sucker and sauger) were included 

in the category of "other species" by the ETS requirements rather than by 

ti::4cual s:ecies. Therefore, comparisons of impingement between study years 

s 70t Dcssitln. TVA concluded that the increase in standing stocks of green 

sirf'sh in 1977 indicates that impingement has not adversely affected the 

.zu 'aticn. In the 1978 cove rotenone data, y-o-y green sunfish increased by 

more than 4X the 1977 level (Table 10), thus providing further support to 

TVA's assessment. The 1978 standing stocks of white bass, spotted sucker 

... •g•_ each declined between 1977 and 1978 (Table 10). We can provide 

no f-rther assessments of potential impacts on these species because of the 

limitations of the ETS-required reporting method.  

VI. ANDV CONCLUSIONS 

.. H- -eview of the Downs Ferry data for the 36-month period, September 1976 

Orohis August 1979, indicates that fish impingement has declined even though 

the intake pumping rate has remained essentially constant over the same period.  

Tonal impingement (all species combined) for the three successive 12-month 

"s:ucy years" within the 36-month period was 6.7 million, 4.2 million and 

2.E -i7ion fish. The average number ol intake pumps in operation on sampling 

:a.s ,•tnin the corresponding "study year" was 7.2, 7.4, and 7.6 pumps of the 

"3 -.- cs •aivabe for full 3-unit plant operation.  

-ýe :ec.ine in total impingement primarily reflects the decline in impingement 

-: s-ac and herring (Clupeidae) which were impinged at estimated levels of
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6.1million, 3.2 million and 2.1 million for the three successive "study years".  

0f tne other six taxa studied, only the "basses" showed a similar pattern of 

ceclining impingement over the three study years. Impingernent levels were 

-,es- fcr crappies, freshwazer drum and "other" species in "Study Year 2" 

: -:ne.. for -atfisnes and sinisýes in S"tudy Year 1' ' see Table 5).  

.-..a.ed in t.e ETS, the otbjective of :ne required impinge ont study was to 

and.uantiFy" fish im;-incemen:. The detailed study has extended fro

ea-lIv 974 up to the present time. mpOingement losses have been quantified 

eSt*,-_at-d),, for various levels of ,lant omeration includinc. !levels which are 

:e re-resen-atlive -o ro. inue c :nree-uni t-plan: cpera:-on.  

TVA h.as analyzed impingement by individual fish species for three 12-month 

:e3ics, the third period being with three-unit plant operation. We have 

-7-a r e The im-inement data •s r-ecrted quarterlvy to -he •R for a 

i--' u s 5-I--Ou -mont period durinn whicn olant ceratin was a: te three -u,

-.e . LThe third 1 2-,month Per oc analyzed by TVA is the same as the first 

"2-Tn,•h period covered by our sumary review.] 

".a:or variations in imoingement level between years (12-month periods) reflect 

-e'a ia-ons in :he reservoir standing stock of young-of-The-year.tradfin s tnre~andic stock es-imates, omoinceme - sa - ceds 

•_a-e:zrs t e a q e C, a - ro oouiatiu 

- z bO -- s -c , t- -s r o ul --. Du~'e to -ooaao ,ro r 
"eta-c c. stec k e,:,, -se ,,e iere -natle to c,.Dare ;.-:4 ,gemea,

•::•a:csar,'n C1oc Psiae orec inspies Nhere suýchý oata
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comparisons were possible, we found the results to be sup;jrtive of TVA's 

assessments of low impact potential due to impingement. Based on our review, 

we conclude that the objective of the impingement monitoring study has been 

achieved and that termination of the study is jostified on the basis of low 

impact potential due to impingement.
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Table 1. Estimatea impingement of all fish species at Browns Ferry Nuclear Plant 
during 12-month period, September 1976 - August 1977 

Total Total 
Est. Number Wt. (kg) Total Total 
impinged in Imoinced in Est. No. Est. Wt. (kg) 

Taxa 54 samoles 54 sam•les Impinged :mpinged 

Shac & Heri nc: 

Skiojack Herring 16,346 "i 135 ... 4..  

Gizzard shac 200,305 4,235.89 1,353,913 28,631.50 

Threadfin shad 685,7;9 2,189.22 4,635,290 14,797.19 

Catfisn: 

3lue catfish 379 33.79 2,5562 228.40 

Black bullhead 88 1.80 595 '12.15 

Yellow muilheac 0.3 7 

Brown ýuilhead 263 16.01 1,778 108.18 

Channel catfish 3,557 175.22 24,719 1,184.36 

Flathead catfish 328 9.91 2,217 67.01 

Bass: 

SmalImouth bass 17 2.80 318 18.93 

Sootted mass o 1.53 338 10.36 

Largemoutn :ass 252 17.42 1,771 "17.75 

Crapoie: 

White cranpie 1,003 23.04 -,780 155.75 

Black crapDie 86 4.59 581 31.69 

Sunfish: 

Green sunfish 5,301 40.54 39,210 274.05 

Warmouzh 58 1.26 392 8.51 

OranaesDottaa sunfisn 0.23 14 0.20 
Bluegill sunfish :2,572 295.70 84,77 .,331.13 

Lmncear sunfish ,2 7 :2.2 3.287 72.1a 

;ecear sunish I,287 -7.62 '7.252 1.24.36 

Sootea sur. Sn .. 25 

--esnwater cruimt 134.32 8 573 S38

Source: T\' 1978, Table 4 (modified)



Table I (continued)

o0tal Total 
Est. Number Wt. (kg) Tota I-o7tal 
Irnojnged 4n :moincec in Est. No. Est. Wt. (kg) 

Taxa ano. 1 eols -54 samples '.noi ngec :Ooi nced 

Ot~'.er Soec~es: 

Sootten -a- 3503 2 3.3 5 

-,ngrose car 0.85 7 57 

.nortncse gar --.. 94 7-13.3 

4ooneve 97 15.95 956 :77 

Tha'n. :ic.kerel 2 >39 1493 

391fs 8.8-1 243 

ar105.03 98 3.300 

Speckled club 0.08 27 33 

SI ver ofluo 244-2 7,337 165.07 

;'ver cv'uo 2 ) 0.23' 2 

]olcen ne37359 ,2 

:nerazc 3;ir4er 7. -34 2 .1 

ohst ýniner 0 3. 32 z32K 

Iiimic sninner 33 0.06 223 3A.  

Bullhead minnow :3 .90 1,20-2. 32 

i'ongnose dace 1 .17 0.35 

'Nor-ýnern -og SUC~er 2z4 7 A 

ýma 1 -nou2 :zsu a..3 '.0 '8 

`(,out2ý, :uUffao -



Table 1 (continued) 

Total Total 
Est. Numoer Wt. (kg) Total Total 
impinged in Impinged in Est. No. Est. 4t. (kg) Taxa 54 samples 54 samoles mpinged Tmoinged 

Other Soecies: (continued) 

Silver rechorse :.: 40.5 

Shortheaa rechorse - 0.50 6 0.34 

Black reahorse 4 2.11. 37 14.27 

Golden redhorse A9 8.22 128 3.  

Black sDottea topminnow I <0.01 0.01 

Brook silverside 3 <0.01 20 0.03 

White Dass 7,498 131.19 50,681 886.71 

'ellow -ass 22438 57053 

Striped oass 30 2.25 203 5.  

Rock bass 2 0.04 14 0,30 

Logperc) 256 1.70 1,730 1U.49 

Dusky darter 7 0.33 47 0.22 

River darter 0 3.02 217 0 "7 

.aucer 375 52.74 2,335 356.4-8 

Waiieve 3 2.45 23 16.53 

987, 1 9,390.38 1,,73,438 5,3i8E5.19

'-., I



, ? hrowns Ferry Nuclear lnt. - lmpingemenl St immiary for 12-monLh period, 
SepLember 19/6 - Augus t 1917

Month

Avg. No. o I 
Pump!, on 

Sawl)e DIys

Sept.. 19/6 

Oct. 19/6 

Nov. 19/6 

D)ec. 19/6 

Jan. 19/1 

I eb. 19/1 

Mar. 19/I 

1dr. 1917 

May 19// 

June 19/1 

July 191/ 

AuI. 19// 

12- Monthi 
"I o)La I

6.4 

6. P5 

6.2 

/. 6/ 

6.8 

8.25 

6. 5 

8. /5 

1.0 

8.25 

6./5 

8.1 

/. 3

EsLimated Mont.hly Impingement (Numbers ol

Shddl 

1,621,566 

1,365,519 

1,4/6,210 

166,710 

301,321 

131,235 

884 ,848 

88,538 

1,/36 

3,285 

25,188 

10,410 

6,091 ,632

(:atfish Bas

1,296 

1,062 

912 

715 

949 

3,556 

17,972 

4,890 

713 

428 

1,256 

701

192 

62 

24 

10 

16/ 

112 

899 

735 

0 

/5 

225 

50

34,510 2,551

Crappies 

24 

31 

162 

320 

360 

491 

1,782 

1,020 

25 

622 

2,402 

781 

8,026

Sunii sh Drum

/62 6,222 

604 5,216 

/98 24,/08 

4/5 15,490 

6,392 8,265 

11,094 15,533 

54,4/5 66,162 

70,410 47,872 

1,531 11,935 

.1,718 10,988 

8,517 17,716 

1,283 4,129

Fish) % of 
12-month 

Other All Species Total

6,534 

4, 185 

5,118 

4,536 

13,516 

8,J83 

27,923 

19,852 

2,480 

23,265 

32,023 

12,214

164,059 234 ,236 159,829

1,642,596 

1,376,679 

1,507,932 

188,376 

333,976 

182,210 

1,054,061 

233,317 

18,420 

40,381 

87,327 

29,568

24.5 

20.6 

22.5 

2.8 

5.0 

".7 

15. 7 

3.5 

0.3 

0.6 

1.3 

0.4

6,694,843

% by Species 91.0 0.5 
Group 

*AvyjiLIiij) Inpra I-0 00 sampe(ly•• s ...  
[Max imnm - 9 puimps (3 p)uml)ps per unit0)]

0.04 0.1 ?.4 3.5 2.4



lihh e 3. Browns Ferry Niclear 1'1.110. - I|fll i ngemenl. Sumimary 
Sept.emher I977 - Augusst H1/8

for '12-monlth pIriod,

Avj. No. of 
Plllim)$s oiln 

Sample Days

Est. inmaLed Monthly Imptingemenl

Shad Catfish Bass Crappies Sunti fish

(Ntuiiers of 

Drum

, ish) 

,Other All Species

Sept. 1971 7.0 

Oct. 1917 7. ! 

Nov. 1977 7.4 

Dec. 1977 1. /5 

Jan. 19/8 9.0 

Feb. 1918 9.0 

Mar. 19/8 7.75 

Apr. 1918 6.0 

May 19/8 6.4 

Julle 19/8 7.0 

July 1918 7.2 

Aug. _19/8 7.5 

I 2-Monlh t.  7.1 "I[o La I 

% by Species 
(Groullp

91 ,380 

505,106 

359,376 

914,400 

315,836 

324,016 

460,342 

45,300 

2,238 

1,005 

26,654 

51,607

3,187,260

76. 5

480 

798 

396 

333 

211 

266 

2,062 

2,528 

1,023 

398 

508 

2,240

11,243

0.3

60 

70 

78 

46 

6 

14 

16 

0 

12 

30 

112 

93

537

Q0. I

1,808 

9,936 

52,848 

45,190 

13,107 

7,602 

6,812 

938 

1,655 

1,552 

6,901 

3,441

151,790

3.6

52,262 289,100 437,019

WAvyij -i r .. a- - i. .ri -on on sampled days 
[Maximum = 9 pumps (3 pumps per unit)]

Month

% of 
12-month 
Total

1,162 

4,503 

11 I,556 

23,490 

2,957 

2,261 

3,077 

210 

887 

218 

.484 

1,457

2,430 

6,595 

25,914 

53,498 

10,013 

1.4,224 

47,422 

18,630 

49,774 

20,588 

28,154 

11,858

95,228 

107,663 

70,230 

47,476 

13,423 

6,398 

17,492 

6,158 

3,379 

14,190 

53,996 

37,386

192,548 

634,671 

520,398 

1,144,433 

385,553 

354,781 

537,223 

73,764 

58,968 

37,981 

116,809 

108,082

4.6 

15.2 

12.5 

27.5 

9.2 

8.5 

12.9 

1.8 

1.4 

0.9 

2.8 

2.6

(

1. 2 6.9

4,165,211

11.4

(



,llo e1 B rowns Ferry Nrclear 'I ant - hmpingeement Summary foy: 12-mont.h period, 
Sept ln'wr 19/8 - August 19/9

Monlt.h

Avq. No. Ml 

Sam111) I ' 1

Sept. 19/8 

O(c.. 19/8 

Nov. 19/8 

Dlec. 19/18 

Jan. 19/9 

lch. 1. /9 

Mar. 19/9 

Apr. 19/9 

May 1H/9 

J ] 1l e .19/1,( 

July 19/9 

Aug. 1919 

12-out h 
I o i, 1 

% by species 
(; )~l) 

'AV(. piump, 
SIM, x i mm -

"A Incomui I (_' te

1. /5 

6.2 

/.0 

6. 15 

1.4 

(). 0) 

9.0 

9l. 0 
8. •1 AA 

1.5 

9. () A 

8. 0 

1. 6

Shad Catfi sh

10,118 

21/,64 

M4, 660 

72,904 

294 ,43 

395, (19 

•8 ,9/1 

4O 3,650 

3,!528 

1, 9)88 

/,601 

I I,/02 

2, 138,911

1,005 

1,668 

1,132 

1,488 

15,488 

355 

71.9 

802 

676 

180 

211 

519 

24,243

Lý1,i III ~'I 
B!',I ~a ss e 

19 

0 

16 

!)56 

(.) 19 

0 

6 

15 

6 

1.63 

16 1

17.0 0.9 <.01 

ill Opera(t.' i i . -on sampw led (lays------
9 p (3uI)S (1 J)OIIj)S per unit)] 
laLa Rtuporlted (Preliminary value)

Monthly Imlpiinjemenl. (Numhers of I ish)

Crapp i es Sill i sh I)Inl'ln

622 

961 

2,212 

5,534 

35,055 

42,625 

33,499 

6,345 

657 

255 

192 

1.40 

128,097

218 3 5L0

211 3,404 

300 4,110 

4,363 9,889 

46,/17 42,960 

1,568 8,6/1 

36,391 /1,822 

6,450 60,045 

1,221 9,343 

1,050 10,920 

682 4,166 

604 1,488 

99,17/m 236,328

Oher 

4 ,192 

1.1,327 

5,31.0 

6,921 

61,919 

9, 165 

31 ,684 

1, 192 

608 

( ,050 

2,951 

512

All Species

19,673 

45,254 

67,724 

101,115 

496,738 

458,033 

1,041,111 

485,084 

16,039 

15,458 

15,809 

14,981

149,431 2,777,019

4.6 3.6 8.5 5.4

of
12-month 
Total

0.7 

1.6 

2.4 

3.6 

17.9 

16.5 

37.5 

17.5 

0.6 

0.6 

0.6 

0.5



Iahle 5 Summary of Birowns Ferry Nuclear Plaid. Impingement by Species Group and Study Year

Species Group

Shad & Hlerring 
(Cliupeidae)

Cat.fi shes 
(Ic taluridae) 

Basses 
(i .cropleruLs_ spp.  

Crapp ies 
(Pomoxi s spp. ) 

S[n f i shes (./lepzomis spp. ) 

Freshwa ter d(rum 
(Aplodinotus •rYniren s) 

Other Species 

Total of All Species

Stujdy Year*

1 

Number (%)
2

Number (%)
4-----. .4

6,091,632 (91.0)

4,--- - - -4

3,187,260 (76.5)

3

Number (%)

2,138,981 (77.0)

I -- 1' - ------ I.

34,510 (0.5) 11,243 (0.3) 24,243 (0.9)

4 - .4 - __________________________

2,551 (0.04)

8,026 (0.1)

164,059 (2.4)

537 (0.01)

151,790 (3.6)

161 (0.006)

128,097 (4.6)

_________- -4.

52,262 (1.2) 99,778 (3.6)

i --- - I- --- .&-4

234,236 (3.5) 289,100 (6.9) 236,238 (8.5)

- I ------- I- ------ .4.

159,829 (2.4)

6,694,843

473,019 (11.4)

4,165,211

1 
149,431 (5.4)

2,277,019

Ilhe Lhree impinjemoen. "study years" are define(i as follows: Stuldy Year" 1 
Study Year 2 
Study Year 3

Sepltembler 1976 
September 1977 
September 1978

August 1977 
August 1978 
August 1979



ahb le 6. Browns Ferry Nuclear Plant: Levels of plant operation, total impingement and standing 
stock indices for shad species.

[1wel ve-Month 
S tudy Period 

3/27/14-3/27/175 

3/27/75-3/26/76 

9/I/16-8/31/17 

9/1/77-8/31/78 

9/1/78-8/31/79

Pl1 an t 
as Mean 
Used on

Operati on 
No. of Pumps 
Sampled Days

4.6

2.4 

7.2

7.4 

7.6

Total Impingement(1) 
in Millions of Fish 

TVA Est. iNR cEst:.

5.26

2.69

6.67 6.69

4.16 

2.78

Standing Stock in No. Per Hectare(2)

-4 - - --

Threadfin Shad

2,445

1,565

26,024

8

67

Gizzard Shad

873

9

6,830

10,434 

11,770

Notes: (1) Estimated impingement from TVA's Section 316(b) Demonstration Report to 
review of Quarterly Impingement Monitoring Reports to NRC.

EPA and from our current

(2) Stlandlng stocks estimates are as reported by TVA based on cove rotenone surveys, conducted in late
AumIus. to early-September, each year. The five entries are for young-of-the-year threadfin and 
giizard shad for the five years 1974 through 1978.



Table 7. Comparison of impingement over. the period, September 1976 through 
August 1977, with 1976 standing stock estimates for selected species.

Mean standing 
stock (No./ba) 

yOy- Total'

Percent of Standing
3 

Stock Numbers 
YOY1 Total2

Skipjack herring 

Gizzard shad 

7hreadfin shad 

Mooneye 

Si.lver chub 

Golden shiner 

merald ohiner 

Bullhead minnow 

Smallmouth buffalo 

Spotted sucker 

lue tatfish 

Black bullhead 

Brown bullhead 

Channel catfish 

Flathead catfish 

'Write bass 

Yello bass 

Green sufish 

Bluegill 

Longear sunfish 

Redear sunfish 

Largemouth bass 

White crappie 

Black crappie 

Logperzh 

S~aucer 

-r -h ± e drum,

2.

110,487 

1,353,913 

4,635,270 

656 

7,537 

5,522 

8,003 

1,230 

845 

7,395 

2,562 

595 

1,778 

24,719 

2,217 

50,681 

67,005 

39,210 

84,977 

9,287 

27,625 

1,771 

6,780 

581 

1,730 

2,535 

215,783

30.67 

6,830.07 

26,024.10 

NC
4 

96.43 

39.80 

63.82 

436.22 

NC
4 

12.16 
4 

NC 
4 

NC 

NC4 

2.89 

13.37 

30.16 

19.08 

14.79 

6,607.19 

1,995.37 

227.18 

50.56 

0.40 
4 

NC 

215.58 

7.20 

52.41

75.52 

12,521.83 

26,028.07 

NC
4 

96.43 

39.80 

63.82 

436.22 

38.66 

152.46 

0.26 

NC
4 

NC
4 

67.40 

19.20 

33.56 

21.06 

41.33

8,894.00 

3,238.69 

493.92 

277.36 

2.68 
4 

NC 
215.58 

72.12 

439.52

13.33 

0.73 

0.66 
-5

0.29 

0.51 

0.46 

0.01 

-5 

2.23 

5 

5 

5 

31.50 

0.61 

6.19 

12.93 

9.76 

0.05 

0.02 

0.45 

0.13 

62.42 
5

0.03 

1.30 

15.16

5.39 

0.40 

0.66 
5

0.29 

0.51 

•- 0.46 

0.01 

0.08 
f). lX 

26.29 

-5 

-5 

1.35 

0.43 

5.56 

11.72 

3.49 

0.04 

0.01 

0.21 

0.02 

9.32 
5 

0.03 

0.42 

3.32

Fefers :o young-of-year fish.  
ýaefers to all ages collected in u,-.er crv, samples.  
3ased zn a reservoir surface area o4 27,150 ha.  
No: collected on cove rotenone san:ies, 
Ca::ulation not possible.

c r : TVA : 'Ai78, Tabie 5, p. 33.

Species
Total No.  
Impinged



Ta t7 . Comparison of crappie impincem.ent over three 'study years' with 
standing stock estimates of white crappie (Brcwn's Ferry Nuclear 
2 lant/,'Wheeler Reservoir)

Cove Ro-:enone ro. c- .ean Standing Percent of Stncinc 

a- r, zcare) Stock Numbtoers 
rear- Year .mcGed , Total Y- -Y V Total

2 

2

1970 

1977 

1978

5,780 

151,790 

128,097 15.3

2.68 

73.3

52.4 

266.2 

30.8

9.3 

6.3 

6. 1

. :udy years extend from September of the cove rotenone samoling year 
indicated in column 2 through Aucust of the next year.  

BEased on estima'e of QODulation abundance ecual to mean standing stock in 

-... er per lectare t4mes the reservoir sur`ace area of 27,150 hectares.  

`eer s " /ounc-e`f-n-ear ,- .....  

, e--ers :o all aces of. ',n~e cra:,ce cc 7e~cted in cove samole,



Table 9. Comparison of freshwater drum impingement over three study years 
with standing stock estimates (Browns Ferry/Wheeler Reservoir).  

CMean Standing Percent of Standing 

Study] Cove Rotenon rum Stock (No/hectare) Stock Numbers 
Year Samplina Year' Imoinged YOY Total I YOY Total 

1 215,783 52.4 239.5 15.1 3.32 

2 1977 289,100 199.7 348.1 5.3 3.0 
3 1978 236,328 174.6 341.3 5.0 2.6

Standing crop 
1976-1978.

estimates for four selected species, Wheeler Reservoir,

Cove Rotenone Mean Standing Stock (Number per Hectare) 
Samplin: Green Sunfish White Bass I Sootted Sucker i Sauqer 

Year rOY otal Y0Y Total rOY Total i MYy Total Y 

9 iA48 4 41.3 30.2 33.6 12.2 152.5 7.2 72.1 

1977 72.6 126.3 63.3 66.4 i5.8 168.3 55.4 60.0 

1978 1316.0 391.2 11.2 13.7 5.9 90.9 1 3.6 11.6

Ta70e11.
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7590-01

UNITED STATES NUCLEAR REGULATORY COMMISSION 

DOCKET NOS. 50-259, 50-260, AND 50-296 

TENNESSEE VALLEY AUTHORITY 

NOTICE OF ISSUANCE OF AMENDMENTS TO FACILITY 

OPERATING LICENSES 
AND 

NEGATIVE DECLARATION 

The U.S. Nuclear Regulatory Commission (the Commnission) has issued 

Amendment No. 65 to Facility Operating License No. DPR-33, Amendment No. 61 

to Facility Operating License No. DPR-52, and Amendment No. 36 to Facility 

Operating License No. DPR-68 issued to Tennessee Valley Authority (the 

licensee), which revised Technical Specifications for operation of the 

Browns Ferry Nuclear Plant, Units Nos. 1, 2 and 3, located in Limestone 

County, Alabama. The amendments are effective as of the date of issuance.  

These amendments change the Environmental Technical Specifications 

(Appendix B) to delete the fish impingement monitoring program.  

The application for the amendments complies with the standards and 

requirements of the Atomic Energy Act of 1954, as amended (the Act), and 

the Commission's rules and regulations. The Commission has made appro

priate findings as required by the Act and the Commission's rules and 

regulations in 10 CFR Chapter I, which are set forth in the license 

amendments. Prior public notice of these amendments was not required 

since the amendments do not involve a significant hazards consideration.  

The Commission has prepared an environmental impact appraisal for this 

action and has concluded that an environmental impact statement for this 

particular action is not warranted because there will be no significant



7b9O-Ol
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environmental impact attributable to the action other than that which 

has already been predicted and described in the Commission's Final 

Environmental Statement for the facility.  

For further details with respect to this action, see (1) the applica

tion for amendments dated March 1, 1979, (2) Amendment No. 65 to License 

No. DPR-33, Amendment No. 61 to License No. DPR-52, and Amendment No. 36 

to License No. DPR-68, and (3) the Commission's related Environmental 

Impact Appraisal. All of these items are available for public inspection 

at the Commission's Public Document Room, 1717 H Street, N. W., Washington, 

D. C. and at the Athens Public Library, South and Forrest, Athens, Alabama 

35611. A copy of items (2) and (3) may be obtained upon request addressed 

to the U.S. Nuclear Regulatory Commission, Washington, D. C. 20555, 

Attention: Director, Division of Licensing.  

Dated at Bethesda, Maryland, this 29th day of December 1980.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Thomas 4/Ippolito, Chief 
Operating Reactors Branch #2 
Division of Licensing


