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Dear Mr. Parris:

The'Couwission has issued the enclosed Amend.ent '-los. 65, 61 and 36 to 
Facility License Nos. DPR-33, DPR-52, and DPR-Gg for the Browns Ferry 
Nuclear Plant, Units Nos. 1, 2, and 3. These amendmenits are in partial 
response to your application of March 1, 1979 (TVA BFNP TS 122). The 
arendments change the Appendix B Technical Specifications to delete the 
fish Impingement monitoring program.  

We have examined the safety significance of this rodiflcation of the 
Enviroomental 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 Issuancetr 
Negative Declaration are also enclosed.

Sincerely,

81o1*yo 0V37

/s/ 
Thomas A. Ippolito, Chief 
Operating Reactors Branch #2 
Division of Licensing
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S ,UNITED STATES "�" NUCLEAR REGULATORY COMMISSION 

"•". •WASHINGTN, D.C. 20555 

o***,.- December 29, 1980 

Docket Nos.4 -2 

and 50-296 

Mr. Hugh G. Parris 
Manager of Power 
Tennessee Valley Authority 
-OOA 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 ar-endments are in partial 
res:•_rse to your application of March 1, 1979 (7.'A 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 sic.ifi
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 tK;c public will not be endangered 
by this actici.  

Copies of the Environmental Imr:act Appraisal and the Not.ce of Issuance/ -necative Declaration are also enclosed.  

Sincerely, 

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

Enclosures and ccs: 
See next page
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Mr. Hugh G. Parris - 2 - December 29, 1980 

Enclosures: 
1. Amendment No. 65 to DPR-33 
2. Amendment No. 61 to DPR-52 
3. Amendment No. 36 to DPR-68 
4. Environmental Impact Appraisal 
S. , 

cc w/ enclosures: 
See rext page



- 3 - December 29, 1980

cc:

H. S. Sanger, Jr., Esquire 
General Counsel 
Tennessee Valley Auth..rity 
400 Commerce Avenue 
E 11B 3ý3 
Knoxville, Tennessee 37902

Mr. Ron Rogers 
Tennessee Valley Authority 
400 Chestnut Street, Tower. II 
Chattanooga, Tennessee 37401 

Mr. Charles R. Christopher 
Chairman, Limestone County Commission 

.P. 0. Box 188 
Athens, Alabama 35611 

Ira L. Myers, M.D.  
State Health Officer 
State Department of Public Health 
State Office Building 
Montgomery, Alab-a 36104 

Mr. H. N. Cuiver 
249A HBD 
400 Commerce Avenue 
Tennessee Valley Authority 
Knoxville, Tennessee 37902 

Athens Public Library 
South and Forrest 
Athens, Alabama 35611 

Director, Office of Urban ' Federal 
Affairs 

103 Parkway Towers 
404 James Robertson Way 
Nashville, Tennessee 37219 

Director, Criteria and Standards 
Divisicn 

Office of Radiation Programs (ANR-460) 
U. S. Environmental Protection Agency 
Washington, D. C. 20460

U. S. Environmental Protection 
Agency 

Region IV O0 ice 
ATTN: EIS •.'ORDINATOR 
345 Cortland Street 
Atlanta, Georgia 30308

Mr. Robert F. S-'livan 
U. S. Nuclear Regulatory C 
P. 0. Sox 1863 
Decatur, Alabama 35602 

Mr. John F. Cox 
Tennessee Valley Authority 
W9-D 207C 
400 Com'merce Avenue 
Knoxville, Tennessee 3790: 

Mr. Herbert Abercrombie 
Tennessee Valley Authority 
P. 0. Box 2000 
Decatur, Alabama 35602

ommission

2

Mr. Hugh G. Parris



* •UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON. D. C. 20555 

TENNESSEE VALLEY AUTHORITY 

DOCKET NO. 50-259 

BROWNS FERRY NUCLEAR PLANT, UNIT NO. 1 

AMEND2ENT 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 tijs amendment can be conJucted 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 inimica& to the common 
defense and security or to the health and safety of the public; 
and 

E. The issuance of this amendment is in accoi lance 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 indicat-d in the attachment to this license amendment.  
and paragraph 2.C(2) of Facility License No. DPP.-33 is hereby amended 
to read as follows: 

(2) Technical S:ecifications 

The Technical Specifications ccctained in Appendices A and B, 
as revised through Amend:>ent Nc.S£ , are hereb- incorporated 
in the license. The licensee shB operate the facility in 
accordance with the Technical Specifications.

4 10129,0 0A1
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3. This license amendment is effective as of the date of its issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Thcnmas'A. Ippol1ito, Chief 
Operating Reactors Branch #2 
Division of Licensing 

Atzachment: 
:hances to the Technical 

Specifications 

late of Issuance: December 29, 1980
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ATTACHMENT TO LICENSE AMENDMENT NO. 65 

FACILITY OPERATING LICENSE NO. DPR-33 

DOCKET NO. 50-259 

Revise Appendix B 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 a-nually in the annual reports of the nonradiological 
environmental monitoring prograr.  

Bases 

A significant proportion of the river flow will be routed through the plant for 
czolng purposes, and during :eriods when larval fish are abundant there is the 
potential 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 plan: wparazion and identify the need 
for possible corrective action.  

(f) Fish imoingement on Intake Screens 

Objective 

o 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 :a required as a result 
of 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 
permitting authority.  

Bases 

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

'Amendmen: No. 65



__0 * UNITED STATES 
0C, •NUCLEAR REGULATORY COMMISSION 
C •WASHINGTON, D. C. 20555 

TENNESSEE VALLEY AUTHORITY 

DOCKET NO. 50-260 

BROWXS FERRY NUCLEAR PLANT. UNIT NO. 2 

AMEND" ENT TO FACILITY OPERAT:1`G LTCE"SE 

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 195L, as amended (the 
Act), and the Commission's rules and reculations 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 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 a~clicable 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. DPc-52 is hereby amended 
to read as follows: 

(2) Tec!-nica- Specifications 

The Technical Specifications contained in.. Appendices A and B, 

as revisec through Amendment No.61, are hereby incorporated 
in the license. The liceinsee shall operate the facility in 
accordance with the Teci;-icai Specificazicns.
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3. This license amendment is effective as of the date of its issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Thomas A. :pmoito, Chief 
Operating Reactors Branch 72 
Division of Licensinc 

Attachment: 
Chances 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 ide:,tically numbered page.  

17 

H1arginal 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 tl.e Division of Forestry, Fisheries, and Wildlife 
Development, Norris, Tennessee.  

Reoorting 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 
cooiing :urpcses, and brinc periods ;ehen lar.al -F-IS:,h are abundant there is the 
potenti" fý.r entrainment of large numbers of fishes.  

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

(f) Fish ImpinQement on Intake Screens 

Objective 

To detect and quantify fish impingement upon the intake screens.  

Soeci fication 

Monitoring requirement deleted.  

Reoortino Recuirements 

The licensee shall submit to NRC copies of impingement study re-orts as now 
required by the NPDES Permit No. AL--220• 0 or as may '= required as a result 
of EPA's determination pursuant to Sect z`n 316(b) o; -:e Clean Water Act.  
Submittals to the NRC shall be on the same schedule as required by the NPDES 
penmitting 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.

Amen•-e.nt No.61



UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, 0. C. 20555 

TENNESSEE .VALLEY AUTHORITY 

DOCKET NO. 50-296 

BROWNS FERRY NUCLEAR PLANT, UNIT N0. 3 

A'EDMENIT TO FACILITY OPERATING LICENSE 

Amendment No. 36 
License No. DPR-68 

i. 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 10154, 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; 

0. 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; 

0. 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 indicateý in the attachment to this license amendment and 
paragraph 2.C(2) of Facility License No. DPR-68 is hereby amended to 
reaC. as follows: 

7a chnica' Specifications 

The Tec!-.ical Specifications contained in Appendices A and B, as 
revis-. through Amendment No. 36 , are hereby incorporated in the 
iicer::-e. The licensee shall operate tne f-aility in accordance 
w'ith :.-e Technical Specificatons.
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3. This license amendment is effective as of the date of its issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Thomas A. lopolito, Chief 
Operatine Reactors Branch :2 
Division c- licensing 

Attachment: 
Changes to the Technical 

Specifications 

Date of Issuance: December 29, 1980



ATTACHMENT TO LICENSE AMENDMENT NO. 36 

FACILITY OPERATING LICENSE NO. DPR-68 

DOCKET .'0. 50-296 

Revise A ý:-dix B as follows: 

Remove the following page and replace with identically numbered page: 

17 

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

Reoort."ng Results 

The results will be sumrmarized 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 
czooing purposes, and during periods when larval fish are atundant there is the 
pz:ential for entrainment of large numbers of fishes.  

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

(f) Fish Impinqement on Intake Screens 

Objective 

To detect and quantify fish impingement upon the intake screens, 

Soecification 

Monitoring requirement deleted.  

Recortinc Requirements 

The licensee shall submit to NRC copies of impingement study reports as now 
rEquired by the NPK3 Permit No. ALO02208O or as may be required as a result 
of EPA' 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.

Amendm;ent No. 36



-0 oUNITED STATES 
NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. 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. 36 TO FACILITY OPERATING LICENSE NO. DPR-68 

TEN'NESSEE VALLEY AUTHORITY 

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

DOCKET NOS. 50-259, 50-260 AND 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 a,: ndments and revised Technical Specifications would 
delete the requirement for monitoring of fish impingement from the 
Environmental 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. I, 
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 zounting and classification of impinged fish, along with 
quarterly reports on the lossz . TVA was also required to conduct 
special studies to evaluate the significance of the impingement i,•sses 
and means of reducing these losses. The quarterly and special reports 
have been routinely reviewed by the staff.  

E v, uation 

To support the proposed changes to the Environmental Technic!l Specifi
i:-i.ns to delete monitoring of fish impingement, TVA submitted with 

t:- ir application a report orn "Effects of impingemrent. at Browns Ferry 
K-iear Plant on the Populatlc:. of Fis:. in Wheeler Peservoir." Our

.8101290
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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 "E...r of Fish impingement at the Browns Ferry Nuc~ear Plant, 
4ee:er -976 to Augjst 1979".  

baset on the data reviewed, we find that the .•ijec:ive of the impingement 
7cnitoring program has been achieved. Levels :f inpingement which might 
be expected for the continued operation of the three-unit plant have 
teon documented via the study. Major variations in impingement level 
between years (12-month periods) reflect the variaticns 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.7Y reduction in :js.... Due to t0 data reporting method speclec Qy the ETS, we 
",,re unable to comoare :he impingement losses anc 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 
impzct 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.  

Conc:usionand Bases "or Necative Declaraion 

On tre basis of the foregoing analysis, it is :oncluded 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 Comm.i~sion 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 G7 FISH IMPINGEMENT 

AT THE BROWNS FERRY NUCLEAR PLANT 

SEPTEMBER 1976 - AUGUST 1979 

INTRODUCTION 

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.  

This review summarizes impingement data collected over the 36-month period, 

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

reasons: 

(1) 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 

tnat cete-mination. TVA has submitted their Section 316 demonstration study 

results to EPA (TVA i978, TVA 1980); however, EPA has not yet made a 

cezemn ation. Eased on the data reviewed, we found :Oat the purpose of the 

required ETS impingement program has been satisfied.
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METHODS 

The E'nvironmental Technical Specifications (ETS) for Browns Ferry require 

es_-iati on of fish impinged on each ooerating intake screen for a 24-hour 

co 'ection period, once each week. Num•ers impinced are recorded for the 

-- r 4,r.: -axa: shad and herring (Cuoie) -cs f4sn, Dass (u terus sos...  

,:ra:o' es, sunfish (Lepomis spD.;, freshwater drum, and other species. Results 

are submi::ed -o the NRC in Quarterly impingement. reorts and in the annual 

operating reports. These procedures for sampling and reporting of fish 

m -ie.-n- -ie ere instituted in Septem.er 1975 (coincident with the start-u: 

01 i- 3) and rýave rema-ined unchanged for three-unit Piant operation up to 

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

41-m1 , data, collected during "full" 3-unt plant operation and with the 

sae orccedures, are now available 'or comparative analysis. For purooses of 

-•_:so, in this review, the three 7-,mcnthh• eri-ds. , il' be de ined -' as< 

Study Year 1 - September 1976 through August 1977 
Study Year 2 - September 1977 through August 1978 
Studyl Year 3 - September 1978 through August 1979 

-- t- •-ton 3!65 -reoort submitted ;n 9,as comoared i"o-ncement 

.. .... v Year e. •E7embe 7 -. tr ouc, Iu, u hs o ith impingem)ent 

... ez earl .oc r:n cenit s and start-u: 

... .. .. . : niet r tre second eod 'o,- n reducec .ow cur~ro 

o t >1>cnc th. .ie: qnih occurred • ..... r c d,,e 22ve no 

- -•er Icnsiceration in -ties rev', to the two e-r'er :eri-ds of .- ant 

.... c.T. • eess -tnan runt.

IL
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RESULTS 

Study Year 1: September 1976 - August 1977 

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

197i Kas teen presented by TVA in their Section 316(b) demonstration report 

:c A , 1978). As shown in Table 1, the summary provides some information 

nich is not required by the ETS program in that both estimated numbers and 

00 :1 weignts are given for each impinged species. Recall that the ETS require 

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

nmumers impinged on each of the intake screens in operation on the day of 

sampling.  

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 

zcm-arlsonr with subsequent data from Study Years 2 and 3 which were only 

av.a...e in the quarterly reports. Some slight differences may be noted in 

ccmcaring 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 

re~cr:ed in the quarterly reports and used in our calculations.  

-•ncg Su•,, Year 1, an estimated 6.7 million fish representing 61 species 

OTA' 1947, P. i4) were impinged. Of the total, 6.1 million (9l%) were shad 

a7: e~:•n Clupeids) and 0.2 million AM) were freshwater drum. The 

re7Emn•ng 0.4 million impinged fish primarily consisted of bluegill, yellow 

:ass, wQi: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% capacity).  

monthly estimates 'Tab!- 2) snow -he m .a.or incement of C•lupeids occurring 

e -. e .re.e -,onth,,s S . .e.me, thr,.,,ch Ncvemi.-e. FiCure i i' ust-tes the 

a-_4e cntributon of montnIv imittcement .o tne -mon-n totas for eac, 

c :ne thý,ree "study years". TVA has noted that, for this study period, peak 

,c...ncement of cluoeids occurred ea!i=er than had bean observed durinc the 2r'or 

years of plant operation (ibid, o. 1,I). We found this early peak in the Fall of 

-xce.... ` ..... e S n-r/eý - Stuj/ Vears 2? 3, acses,0.  

Peak ;implngement of catfish (primarily channel catfish) occurred in March and 

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

zre-rýee months, February through Aoril. Peak impircement of bass (primarily 

r. , an, freshwater _drum also e arc,,. T e -nement of 

rum ,,as more broadly spread over all 2 montns with lowest levels in 

ýýe_7temoer-October 1975 anc August i977.  

ra--ie (mostly white craoDie) impingement peaked in July with a broader secondary 

Soccurring in March,-nDril. Impinge~ment . eaked for sunfish (mostly bluegill, 
:.......unsn, and rear ... sunfish) 4n oril. Oyer 0. .-, 90 ; of -ke '2-month to-a" for 

- . ccurreo over zcur mcnc-ros, _anuary -tnrou gA.ri .D rt . e 
-. r f- n were impingd .. uv -e ellOw zes- ad ,,n:-e bass n nonstituted 

- : ne •_-:"ontn ires! e .....t : "Otn ' ca :ca eve : occurrec 

, anc "U,
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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 

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

im:ingement levels were lowest in May through August; impingement during these 

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

low. impingement, "Other" taxa constituted a greater relati'e 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 with 

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 

impingement 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 

available (w 82% capacity).  

Qnt •, estimates of impingement (Table 3 and Figure 1) show the major peaK -or 

Cields :0 have occurred in December, wiith relatively hign monthly values 

s~arting in October 1977 and continuing through March 1973.  

ceak imoingement of catfish 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.  

I.•incement of basses during "Study Year 2" was at such low le•ve's hat. monthly 

com;parisons are -robabiy meaningless. Highest imoincement durn-I "Study Year 2" 

accare tox_ "_C it aoouz t'o mont-hs >:er than t-at odesved : :uyudy Year 2" 

7.st4,71atec -im',Dngement c-f crappies during "Study Year 2" waý oreater by nearL'y 

20 týimes that of 'Study Year 1". Of the total for crappies, 73'c" occurred in the 

three months, November throuch January. While crappie impingement increasec.  

-,ween th- two stucv e ars, sun.-s• n -S:ng eme, e ccrease :- -eoase-C 

"Study Year 1" to "Study Year 2". Peak monthly irmningement of sunfisn cccurred 

in December as compared to the Aoril peak observed in "Study Year 

;-e ...wa ter drum isoingement continue about the ime 'eve! throuch "Study 

fer 2" and w as broadlv. solr_ a dr o.a d-- ve r months as observ.e,4 . r e S "Study Year r ', 

nree -: snct peaks , of neary equa magon itude, occurred i. n Deember 1977, 

March 19738 and May 1973; imoingement for these three months made up about 50% 

of the total 12-month t-otal impingement of freshwater drum.  

Imoincement of fishes in the cate•••r of "Other S.-ecies" increased during "Study 

" 21r 2" by nearly 3 times tr.t staec or tuo,,v "ear 2'. Seasonally, 
-- --reenc• of "cther srec-es" aas •.-c-rst OurlnC -ce 7- .on-hs, e 

- t 0 • e ~7 ~ m r c c ' --r n t r , tt c r eem oeto n a rc : . p . . . .. . .. .. . c Q . . ..  

. as had occurred duriro "Stuc,' Year I". S-ased ,on cove ýcte!oner.. ca 

"c"are e ]scusset r ae, cr 0 t 

e ean sc' a n-ce2a r7r, i'ntrniS c aceo a s Da been couee CJ 7Ec 

Y5~v~ear "
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For "Study Year 2", peak monthly impingement for all species combined occurred 

in December 1977. Impingement for tha 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 

the total 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).  

Study Year 3: Seotember 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 2.8 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 

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

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

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

available (N 84% capacity).  

Mcnzhly estimates of impingement (Table 4 and Figure 1) show the major oeak for 

:,-ingement of clupeids to have occurred in March with relatively high impingement 

vues spread over the 4-mcnth period Wanuary through April 1979. Compared to 

:-, previcus two 12-month periods, the peak impingement of clupeids in March was 

a-oat three months and six months later than that observed in "Study Year 2" 

"Study Year 1', respectively. Total estimated numbers of ciupeids impinged 

:-'rng "Study Year 3" were about one million less than during the second period 

a about four million less than during the first period. This reduction in
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.m.-incement may be attributed to the continued low standing stock of threadfI.n 

sh-ad as shown by TVAI's cove rotenone survey data (discussed in the next section).  

-- !=ce-ent of catfish during this third period peaked in January as comoared 

oe ar- o peak durino the first -eriod and the Acril peak durino the second 

-e.el'-e contribution of catfish to te total ',2-ronhn impince ent 

-'n<ohns: of the three study years but made up less than of the total.  

"oincement of bass was lower than for the two previous periods; only 161 bass 

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

- -Pncement was of the same orter of macni:uoe as reco'<ed for 'Stucy 

lear 2. Recall that crappie mpin gem en t was almost 20 times greater during 

t.- second period than during the first 12-month Period. For tis, th'ird period, 

.--:een of crappies was about 1S times greater than that for the first 

.. e ak month> level ccur-ed in 7etruary as -o-red to a ',ovem•r 

.e< cir4ric the second period and a uyr peak during the frst oeriod. :mpince

men-. focr the three months, January, thrugh •,arch, made up 870' of the crappie 

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

-:r--"iution of craooies to the total 12-month impincement 'of all species) 

,as Sigher than during "Study Years and 2" (Table 5).  

Ie on r u ons o n w o, nrum to .otal impingement 

-- _n n u 
-,a _ btu 40_ D n s thanu durn cer 't u y Yer r e teak monthly 

--:-_oen of -•Sso duri no ths -hrd •o er' 0 occurred in "anua ry :n-, a 

S.e a arc:. .. in.emen: s n s a 7C the-eSe tio .nt.s 

-3 3 of t-he 12-month total for sunfish during Study Year Z.
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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 

observed in "Study Year 1".  

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

on TVA'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 Xarch 1979 (38% of the 12-month total). Over the four months, January 

througn April, impingement made up 90% 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 

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

te impingement patterns for clupeids.  

-re rative ccntribution of clupeids (at 77%) to the 12-month total was 

esse•tialiy 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 years while the contribution of basses was lowest 

of we three study years.
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DISCUSSION 

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

intake pump usage) and fish i-pingement (total of all species) for three 

2-.on.h ,eriods .TVA 1378, D. 39). 7n our current review, qe `ound a necai-ve 

r'eationsh . n -ce;tween pouro isace rat7-e anc ..t. 4:,,Pincemen `Ortr study 

,'ears" These contrasting results are summarized in Table 5.  

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

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

--- 'cs- . ._. 7ncrr usage ... .e -..'r - ree "st-ud.y years' hi oh " e v e,:,.e

e,'as essentially constant qith di-fferences beteen years of only 2 to 5%.  

-- en thouch pumD usage was essential ' constýnt, the levels, of total `mpingement 

e sd r.i antlv over the- three "study years" 'de found .hat the -ecline 

x,, a.anec 3n -.e basis 3 -. c ,ing a Du ndance .f younc-of- j e-ye-r (y-o-y) 

-nreadfin snad. Large recuc.ions in thread-n shad stocks have been recor,-ec 

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 durinc the severe w4inters of 1976-7•71, 1977-78, and 1978-79. 7n the latter 

stucv, the authors conc' ..... t.h,.at natu.,ral cold k-lis c-- threadfin anc . y-o-. Ci.zzard 
T" -ask t7act coocicc.a efet • -:cemen- =.nd ona- ,,tc;. snd ha Z o• ,,c , e n zha n n cOst e•-• shnad ca,

D- Ic Ca E-1 C : ,av Cc ce to ecl scss 

cc .. .. c .. , .jrrns •6... , .e r s ... c:. a .. e sta c, n c s tc , 

.... .... = on vy-c-i threecf arc ... crI sna -or -cre 'ears ,. ,. nese 

,coe that c- ci .- mncn oer cc nserec n TV-A ana y TA s., 
4s one same pereod oennec as 'S:ud' "ear " 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 

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

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

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

:nem 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 

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

of 14pacts due to impingement is based on calculat•ng the fraction of the 

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

by 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 

:erisds, which TVA analyzed, ran from late March through late March of the 

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

and M '.arch-April 1975 (Ibid., 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 

-,.cc - ods, it appears that TVA has overestimated the fractions of shad v-o-v 

s-an'.r. stock removed by impingement (i.e., overestimated the potential impact).  

:enzial impacts of impincement on the standing stocks of other species may be 

overestimated or underestimated depending on whether the standinc stock concentra

tions be.ween the years 1973 through 1975 were decreasing or increasing, 

re--=ec"vely.
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The third 12-month impingement period analyzed by TVA extends from September 1976 

through August 1977. Impingement for this period has been compared appropriately 

"ir, cur vie,) with the 1976 cove rotenone data. As previously noted, this period 

s ara-ss corresconds :o "Study Ye;: r" in our summary revew.  

-- aasis f' : e caza fcr this e riCo is mucn mo•r e d!c tan was -osble 

fm our review of the quarterly monitoring repors renquired by the Znvironmental 

ca Pec-ifications (ETS,. For examzle, --he ETS allow for reporting aby 

.ec.es roups, whereas 71A has presented assessments by individual species.  

, -:krcowIdte -hat t ES-q-oui red -orting by soeies does no.  

- Sc :-•";en: 1n1ormat ion zc assess p-ozaen-:a; 1macts on eacn sPec-as 

:_ou au-ton. This condition in our ETS limics the comoarison of data from 

suosequent "svucy years" with TVA's resul -s.  

,e ,_v'e nerocuced V,'A's -ests c-m,:r`nc imoinnee-n ard -976 snanrinc stock 

--.. .in Taole 7. These ,esults s•ccestha The toen.ala ipact of 

4 nement, 4n terms of fractional reduccion o` -he 1976 standing stocks, is 

!ec1iible (< I%) for the zwo shad species and for most of the other slected 

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

;-' of tese species were collected in -he cove rotenone samP"ing; hence 

:a" c -.a-ions o0 .ercen.:• *e•'. on. o.. cr se v-o-vs -stocks were no: Possible.  

-- :•ce-mn:_ mace 'o arce e rce-tac• e >• _ 0F .•re o _S-.,:-ed v-o-y st.o,,d< rc 

:.. ... .. , .....' ow >A ,•, 3msa;r a,,cn - .-. w S anrirg s-ock ak uncarce, 
e c s re e - f 3 n r -ore _ ._ v over -n " "--- nq :erioc,.
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stocks for five species: white crappie, channel catfish, freshwater drum, 

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

we-e recorded for four species: green sunfish, white bass, spotted sucker and 

sa~er. Potential impacts on these nine species are addressed, below, and to 

:re extent possible, we compare these resul:s with the impingement levels and 

SUMn stock estimates for the subseqaent two "study years". As noted in 

-he Dreceding paragraph, such comparisons are not possible for each species.  

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

;re 1976 cove samples resulted in the hich relative impingement (62% of starding 

szck), and that white crappie were probably greatly underestimated by the cove 

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

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

;Ve 1977 and 1978 standing stock estimates, imoingement of crappies (primarily 

,441e crappie) was 256% in "Study Year 2" and 31% in "Study Year 3". 'he value 

J 2361 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.  

-A.s shown in Table 8, the l978 year class of white crappie was 38X greater than 

-ý476 year class, based on cove data.  

I...e= catfish - TVA has indicated the: the iensities of channel catfish are 

estimated by cove rctenore samo<ng since the species occurrence is 

-:re . .aracterisic in the main stream :ortion. The -S-reporting - f imopinement 

=:a coes not allow for comparison of indivicual species of catfish. For catfish



as a species group, imp"ingement levels were less in study years 2 and 3 than 

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

have increased over the three study years 2. ser hectare in 1976, 15.2 in 

277 , -nd 22.6 in ]978. From these resuits, we concur in ,VA s opinion that 

7-- -o'ncemen: of channel catfsh canno-t ccasessec on 0tae s ofstandin: ~K ... U _a s s e on b s s s a d n 

stock's as oaic'iiated,• ,rom cove rotenone d-a.  

-resh'•a-er drum - T,'A has indicated tnat impingement of fresnwater drum apcears 

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

ýono"'7C stock data ÷or the t..ree ste v _.ars s aocorthiscone, ,, C-ao ' 

Tm3rncement eveIs Nere less relative :o t-he standing stocks in tne second anc 

third study years.  

Skio.ack• ,; ernge,, . - "VA has indicate --hat since th-s soecies s celacic and 

h-l~cn -oi7e, - : micr - 7C more susceot.b'e to imoincemen" a.d c tts- acundance 

Snde- so•.a..e. by- cove roeronhe data. 7ecuse the E---repor:inc 

for sk.ip4ack reining combined its imp'ngement qith the two shad soecies, we were 

cnable to make between year comparisons.  

Yellow bass -TVA has i:ndicated that al-though imo'ngement of yellow bass was 
,., .,c n ', , S tucv. "e -a, r •', tne., 'i arce = i c e s !n, stand nc• stock o hne. fo lc sw inc 

: • .e .= , i n. 7 ',, s~ ccestO t o m- ~c m n cisa .:•••;, . . • - noo ha ,e, a so, er=se im oc tc 
e neces. er-- - e. a',,s :rsunc.c ̀  c stw- -a n 

sote•o -,e•. ÷otnr ochis cc=,< •. ,-,e e•e nse rn:: -me ,cv.san• oerees o 

'e v, g e S :S "-st•e n-•r a ' o •-o or 

4 2 e 0" eue to . .. .. 1 7 

•~~ -a, }-- .. . S C•, . h s ea- re l e ' 

-rc e -. -, S 0 n.-.c.  
7u c r -on 0~- 7 7 .-es= c. ao.
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,min.cement of the four species with intermediate values recorded in Table 7 

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

4n the category of "other species" by the ETS requirements rather than by 

.;,cua1 scecies. Therefore, comparisons of impingement between study years 

. cssi5le. TVA concluded that the increase in standing stocks of green 

sjr.s S n 1977 indicates that impingement has not adversely affected the 

.c-u tion. in the 1978 cove rotenone data, y-o-y green sunfish increased by 

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

T'A's assessment. The 1978 standing stocks of white bass, spotted sucker 

=r etch decl-ned between 1977 and 1978 (Table 10).' We can provide 

-oo frther assessments of potential impacts on these species because of the 
imi-ations of the ETS-required reporting method.  

4z A ^ ONCLUSIONS 

"- eiew of the Browns Ferry data for the 36-month period, September 1976 

:hr3cch August 1979, indicates that fish impingement has declined even though 

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

o a" impingement (all species combined) for the three successive 12-month 

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

`,- -on fish. The averace number of intake pumps in operation on sampling 

-n the corresoonding "study year" was 7.2, 7.4, and 7.65 pumps of the 

-ai e for full 3-unit plant operazion.  

- e-_ ne -n notal impingement primarily refiects the decline in impingement 

.....errng (Ciupeidae) which were Impinged at estimated levels of
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5.,; million, 3.2 million and 2.1 million for the three successive "study years".  

;f --he other six taxa studied, only the "basses" showed a similar pattern of 

tecl ini nq : limp :ncement, over the three s tudy Ye ars. impinger-ient 'levels were 

.;:=S craDO-les, flreshwazer drum arcý "oth'er" Species `n "Study Year 2" 

n e r Ca t sr-es ac;3-d s -jn--4Sý-ecs4. S Kt jdy Y e ar 1' ½ee -a-le .  

in:r 5,te co ecive o- :ne Leqired imp-ingE: =.' study -~s 

ce-tan un:y ih -,2- nger-ent_. <e dealdstudy ha s extýende!d --ro-n 

ea-lv , 07z! up to the present tiime. I mi~cn ce me nt lo s ses hav=e been quantified 

stmaec or vaerious leve~s oz antl c-eration inclL;di4nc levels which e 

7T1. .,!as anaiy1/ed impinge~ment by individcu;l -Fish species for three 12-m7,on-th 

:er-i :cS, thýe th-ir :-er~od bei nc wit7h tihr_-e-u-ni t Dian-- operati',on. ,4ýe have 

- ,:e;~nene. a a, as: ~ecc 2ur1 -v o tr`e "ýO -.:r a 

~3Cýo.:r- period , ur,ýc dnh :r c7 tert or nqa s r: the-L~n4 

,'C he tnrd 12m o nth )e r -:o -. anýaz :ea d t T V ~s te Eame aýs Tefrst 

* 7--cnz-h :)eriod covered tv our su77mary ý-eview.  

'a or vari s ation i*n :moincemient- level bL-et, een years -l2mot eriods) reflect 

:n "'~-at n n :rý,e reservoi r s ta rd'i`r. sock of yunicof-he -vYe r 'th re a d r 

-- _ r n- n e e-z -: e~. s'~ 

enr a s 0
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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 j*:stified on the basis of low 

mPact potential due to impingement.
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Table 1. Estimateo impingement of all f-sh species at Browns Ferry Nuclear Plant 
during 12-month period, Septemoer 1976 - August 1977 

Total Total 
Est. Number Wt. (kg) Total Total 
Impinged in Impinged in Est. No. Est. Wt. (kg) 

Taxa 54 samples 54 samples imoinged -mpinged 

Shac & Her-ina: 

Skipjack Herring 16,316 71.35 i0,-47 1,158.23 

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

Threaafin shad 685,769 2,189.22 4,635,290 i•,797.4g 

Catfisn: 

Blue catfish 379 33.79 2,562 228.40 

Black bullhead 88 1.80 595 112. 15 

Yeilow ,ullhead 0.28 7 2.55 

Brown -ullhead 263 16.01 1,773 108.18 

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

Flathead catfish 328 9.91 2,217 67.01 

Bass: 

Smallmouth tass d7 2.30 318 ".8.93 

Spotted 3ass 50 L.3 338 - 10.36 

Largemoutn Dass 262 7.'2 1,771 117.75 

Crappoie: 

White craopie 1,003 23.04 6,730 155.75 

Black craDDie 86 4.59 581 31.69 

Sunfish: 

Green sunfish 5,301 40.54 39,210 274.05 

Warmouth 38 1.26 392 8.51 

Orancesoottad sunfisn 2 0.13 14 0.20 

Bluegill sunfissn2,572 255.70 84,377 

Soncear zunfTs. 2,274 -. 5 9,37 72.L_.  

eaear 3unfin 2,087 4.C3 27.525 1,25.96 

sootzea Unsunfs",.4 7 0.255 

S2. , 3,932.2 
:..esnwatar -ýrum% -I , -4 1.222.18 2'7 ,93.3

Source: TV.` 1978, Table a (modified)



Table : (continued)

7ctalTotal 
Est. Numb~er k g) Total Total 

imi-gd . impingea -n E'St. 40. Est. "qt. 'g) 
Taxa 54 :.w'oes 54 samoes >wn'gew Noinged 

ov~e' smuces: 

Soro'-:ncse gar- 4.354 74 313.3 

Mooneye 572.95 555 107- 78 

Caw:2 5.23 583.0 

soec~leo Z:.uo 12.08 27 

Siver cnuo '1524-2 7537 155.37 

R *en inner K7 1F 5,322 12. A 

Emra wie -,_;4 -.035.  

Mocst Snoer 10 D.22M 

Mrnc sniner 33 03.6 223 1 

3u!i!heac iu.-now '32 1.50 :_''30 12. 32 

,ongnose zace - 1.3i 7 M.2 

QuilacK 2.2 74 o.75 

'Nor'ýern-oq su ~c~er :t5 3 

lit:: u~ 0.3 VT M. 3 6 

- - ..



Table 1 (continued) 

Total Total 
'st. Number Wt. (kg) Total Total 
impinged in 7moinged in Est. No. Est. Wt. (kg) 

Taxa 54 samples 54 samoles impinged nwoingea 

Other 'oecies: (continued) 

Silver rechorse .5 5.94 "0. : 
hr.ortheao rechorse 0.60 4.04 

Black rechorse 4 2.11 37 14.27 

Golden redhorse 19 8.22 12S z5.5 

Black spottea topminnow 1 <0.01 7 0.01 

Brook silverside 3 <0.01 20 0.03 

White oass 7,498 131.19 50,681 886.71 

{e!iow bass Z,11 234.38 05 

Striped oass 30 2.25 203 

Rock bass 2 0.04 14 0.30 

Logperci 256 1.70 1,730 11.49 

Dusky darter 7 0.03 17 0.22 

River darter4 0.02 27 0.12 

Sauger 52.7S 2.535 356.48 

Walieve 3 2.15 20 16."3 

987,2903,90.38 ,7,43 53:,485.19



Ilmpingement Summuary for 12-monLth 1p'riod,
Septemer 1916 - AuqusL 19/1

Month 

Sept. 19/6 

Oct. 19/6 

Nov. 19/6 

Dec. 19/6 

,Jan 19/1 

I eb. 19// 

Mia r. 19/ 

, dr. 19// 

May [9/I 

June 19/1 

July 19/1 

Aug. 19/1 

12-Month 
otal I

Avq. No). o)I 

Sampl I(. ys

6. 4 

6. ?PS 

6.2 

/.6/ 

6.,8 

8.2'? 

6.5 

8. /5 

8. 25 

6.75 

8.4 

/1.

[sLilnat~ed Monthly Impingement (Numbers ol

Shad 

)62/,566 

$165,519 

,4/6,210 

166, /10 

304,32/ 

13/,235 

884 848 

88, 538 

I ,/36 

3,285 

25, 188 

1 0 ,4 10

6,091,632

Catfish Bass

1,296 

1,062 

912 

775 

949 

3,556 

17,972 

4,890 

713 

428 

1,256 

I01 

34,510

% by Species 91.0 0.5 
G r~ ou1p 

*Avij wfli)!, '16 op)eratitiOO 0 SdI -l --led -(....  
[Midxium u- 9 pumps (3 pumps per unit)]

192 

62 

24 

1(0 

16 / 

112 

899 

735 

0 

/15 

225 

50 

2,551 

0. 04

Crappies SunI ish

24 

31 

162 

320 

360 

49/ 

1,782 

1,020 

25 

622 

2,402 

781 

8,026 1 

0. 1

Drum

162 6,222 

604 5,216 

/98 24,/08 

4/5 15 490 

6,392 8,265 

1/,094 15,533 

54,4/5 66,162 

10,410 41,812 

1 531 11,935 

1,718 10,988 

8,517 17,116 

1 283 4,129

F ish) 

01her 

6,534 

4 185 

5,118 

4,536 

13,516 

8,183 

21,923 

19,852 

2,480 

23,265 

32,023 

12,214

64, 159 234,236 159,829 

?.4 3.5 2.4

% of 
12-month 

All Species Total 

1,642,596 24.5 

1,376,679 20.6 

1,507,932 22.5 

188,376 2.8 

333,976 5.0 

182,210 13 

1,054,061 15.7 

233,317 3.5 

18,420 0.3 

40,381 0.6 

87,327 1.3 

29,568 0.4

6,694,843

Il, h. i ,, Isrowns Ferry Nuclear P)},nL

I 

I 

I



I,,hl1 '3. IBrlowns Ferry Nuclear I'lant. - Impingement, .Iummary for i?-mont.h period, 
Septnembor 1977 - August. 1 9/8

Avw. No. of 
alimpe onl 

Sample Days

EstLimated Monthly Imp ingement (Numbers of

Shad Catfish Bass Crappies Sunfish Drum

Fish)

.Other All Species

Sept. 19/1 7.0 

Oct. 1977 7.5 

Nov. .1977 7.4 

Dec. 1977 1.15 

Jan. 19/8 9.0 

F eb. 19/8 9.0 

Mar. 19/8 7.75 

Apr. 1978 6.0 

May 19/8 6.4 

June 1918 7.0 

July 1978 7.2 

Augl. 91/8 7.) 

.12-Monl.h 7 total7.4 I o La I 

% by Species 
Group

9t,380 

505,106 

359,376 

974,400 

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

<0. I

1,808 

9,936 

52,848 

45,190 

13,107 

7,602 

6,812 

938 

1,655 

1,552 

6,901 

3,441

1,162 

4,503 

11,556 

23,490 

2,957 

2,261 

3,077 

210 

887 

218 

484 

1,457

2,430 

6,595 

25,914 

53,498 

10,013 

14,224 

47,422 

1.8,630 

49,774 

20,588 

28,J54 

11,858

151,790 52,262 289,100 437,0.19 4,165,211

3.6 1.2 6.9

1P-,i -o-i~ I,.--(l on sampi ed days 
[Maximum - 9 pumps (3 pumps per unit)]

Month

% of 
12-month 

Total

95,228 

1.07,663 

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

11.4



I , L t I I~rowns Ferry Nuclear Plant - Impingement Suiummary fobr 12-monLh lpvriod, 
Sephtemlor 19/8 - August. 19/1)

Mont.h 

Setpt. 19/8 

Oc t. 1918 

Nov. 19/8 

Dec. 19/8 

Jan. 1919 

1eb. 19/9 

M, ar, 1919 

Apr. 19/9 

May 19J/9 

J]uine 1979 

July 19/9 

Aug. 19/9 

12-Month 
In l(

AvI. No. o I 

S'mlI : D)ays 

I. 15) 

6. /5 

1.1 

9.1) 

9 0 

/.6) 

8. (1• 

I. 6i

ShdJ Catfish

1o 118 

2/ ,664 

51 660 

12,904 

294 543 

3956149 

854,914 

10 65() 

*,528 

.1, 988 

S>,601 

11, 02 

2, 138,981

1,005 

1,668 

1,132 

1,488 

15,488 

355 

71.9 

802 

676 

180 

211 

519 

24,243

I dS. jimI etI

19 

0 

16 

56 

19 

0 

6 

15 

6 

16 

16 1

Mont hly ImlipinlementL (Numbers of l ish) 

Crapp i es Son Iish D)rum OLher

622 

961 

2,212 

5,534 

35,055 

42,625 

33,499 

6,345 

657 

255 

192 

140 

128,09w

218 

211 

300 

4,363 

46,117 

1, 568 

36,391 

6,450 

I ,221 

1,050 

682 

604

3,510 

3,404 

4,11(0 

9,889 

42,960 

8,611 

77,822 

60,045 

9,343 

10,920 

4,166 

1,488

99,'/18 236,328

4,19Z 

11,327 

5,310 

6,921 

61,919 

9,165 

31,684 

7,192 

608 

1,050 

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

% by Species 

-*Avg. pulmip 

I Max i lltl 
IA J LOMlLI I v ILe

77.0 0.9 <.01 4.6 

in (uperai non on (, i1i1)l ed (lays . ........  
9 pImpi)s (3 puImp)S per unit)] 
Dal..a Relo)rt ed (lPrelinimnary value)

3,6 8.5

% 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

5.4



tahle 5 t ,;mminary ()f BIr owns Ferry Nuclear Plarnt Imp in jemeu t by Species Group and Study Year 

Study Year* 

1 2 3 
Species Group -

Number (%) Number (%) Number (%) 

Shad & Hlerring 6,091,632 (91.0) 3,187,260 (76.5) 2,138,981 (77.0) 
(Clupeidae) 

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

Basses 2,551 (0.04) 537 (0.01) 161 (0.006) 
(Microp!tqrus spp. ) 

Crappies 8,026 (0.1) 151,790 (3.6) 128,097 (4.6) 
(Poi•loxi s spp. ) 

Sun fishes 164,059 (2.4) 52,262 (1.2) 99,778 (3.6) 
(kLjoI s s pp. ) 

Freshwater druaa 234,236 (3.5) 289,100 (6.9) 236,238 (8.5) 
(Aplodi hnotus jnrunniens) 

Other Species 159,829 (2.4) 473,019 (11.4) 149,431 (5.4) 

Total of All Species 6,694,843 4,165,211 2,277,019 

*Ihe three imalinge.m(;i. "study years" are defined as follows: Study Year 1 - Sept(Iember 1976 - August 1977 
Study Year 2 - September 1977 - August 1978 
Study Year 3 - September 1978 - August 1979

(



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

I we Ive-Mon th 
';Study Pen 0(1 

3127174-312/175 

3/27/75-3/26/76 

9/1/16-8131/17 

9/1/77-8131/78 

9/1/78-8/31/79

Plant Operation 
as Mean No. of Pumps 
Used on Samplled Das 

4.6

2.4 

7.2

7.4 

7.6

Total Impingement•l) 
in Millions of Fish 

TVA Est. NRC s.

5.26 

2.69 

6.61 6.69 

4.16

2.78

Standing Stock in No. Per Hectare(2)

Threadfin Shad 

2,445

1 ,565

26,024

8

67

Gizzard Shad 

873

9

6,830

10,434

11 ,779

Notes: ( E) [stimated impingement from TVA's Section 316(b) Demonstration Report to EPA and from our current 
review of Quarterly Impingement Monitoring Reports to NRC.  

(2) Standing stocks estimates are as reported by TVA based on cove rotenone surveys conducted in late
Auqust to early-September, each year. The five entries are for young-of-the-year threadfin and 
gizzard shad for the five years 1974 through 19/8.

___t1_ -



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

Mean standing 
stock (o./ha) 

YoGY Total'

Percent of StandLng3 

Stock Numbers 
YOY1 Total 2

Skipjack herring 

Gizzard shad 

Threadfin shad 

Mocn eye 

Silver chub 

Golden shiner 

Emerald shiner 

Bullhead minnow 

Smallmouth buffalo 

Spotted sucker 

-;e za:fish 

Black bullhead 

Brown bullhead 

Channel catfish 

Flathead catfish 

White bass 

Yellc bass 

Green swnfish 

Bluegil! 

Lorngear sunfish 

Redear sunfish 

Largemouth bass 

Whi:e crappie 

Black crappie 

Logperch 

Sauger 

Fresh4a:er ' drum

110,487 

1,353,913 

4,635,27,0 

656 

7,3537 

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 

NC4 

96.43 

39.80 

63.82 

436.22 

NC
4 

12.16 
4 

NC 
4 

NC 

NC4 

2.89 

13.37 

30.16 

19.0s 

14.79 

6,607.19 

1,995.37 

227.18 

50.56 

0.40 
4 

NC 

21'5.58 

7.20 

2.41' 
2Z.41~L

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 
2.39.52

ers :o young-of-year fish.  
.efers :o al ages collected in su-er co,d.- samples.  

zased on a reservoir surface area of 27,150 ha.  
"So: cill ec:ed on cove rotenone samples.  
•=acu:a:.on not possible.

: VA 78, Iabae 8, .. 33.

Species
Total No.  
Impinged

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 
6.1-9 

12.93 

9.76 

0.05 

0.02 

0.45 

0.13 

62.42 

0.03 

1.30 

-5. 16

5.39 

0.40 

0.66 
_5 

0.29 

0.51 

0.46 

0.01 

0.08 

01.18 

36.29 

-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. 3

2.  
3.  
4.  
5.



Ta•e S. Comparison of crappie impincement over three "study years" with 
standing stock estimates of write crappie (Ercwn's Ferry Nuclear 
Plant/'Wheeler Reservoir, 

4ove 

Ro.encre N. J ean Standing Percent of Stan.ncg

:ear- Year - -- cea - T Y:cTt 

-.9 7 6 0,,04C i Q6.5,070 '2•• .658 62.4 -. 9..3 

2 1977 151,790 2.1 88.8 256.2 6.3 

1978 128,097 15.3 73.3 30.8 6.3

1, Study 'years extend from September of the cove rotenone samoling year 
Inoicated in column 2 through August of the nexz year.  

2. Eased on estimate of pooulation atundance ecual to mean standing stock in 

.umzer per nectare times the reservoir surface area of 27,250 hectares.  

. e:rs: to yn.Z-O7of-thne-ear wri.e :otie.  

-. ~ers to al ages of -.ni:s cranoie :377enec inzve saroles.



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

Mean Standing Percent of Standing 
SStudy -Cove Rotenone. N1o. of Drum Stock (No/hectare) Stock Numbers 
Year Sampling Yearl Imoinged YOY Total YOY i Total 

i 976 215,783 52.4 239.5 15. I 3.32 

2 1977 289,100 i99.7 348.1 5.3 3.0 

3 1978 236,328 1,74.6 341.3 5.0 2.6

7anle 10. Standing crop estimates for four selected species, Wheeler Reservoir, 
1976-1978.
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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 Commission) 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 

82 0 o5a
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-2

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 kYIppolito, Chief 
Operating Reactors Branch #2 
Division of Licensing


