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Dear Mr. Parris: 

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

Facility License Nos. DPR-33, DPR-52, and DPR-i8 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 
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 thc 

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 Niotice of Issuance/ 

Negative Declaration are also enclosed.  

Sincerely, 

/s/

7/o/ 21,70 632

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

A .NUCLEAR REGULATORY COMMISSION 
•WASHINGT,.N, D. C. 20555 

December 29, 1980 

Docket Nos. 50
0:-f260 

and 50-296 

Mr. Hugh G. Parris 
Manaoer of Power 
Tennessee Valley Authority 
'00A 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 
N'uclear Plant, Units Nos. 1, 2, and 3. These armendments are in partial 
res:.r•se to your application of March 1, 1979 (-:'A BFNP TS 122). The 
amendmients 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 t. public will not be endangered 
by this acticn.  

`opies of the Environnmnental Imr•act !ppr=isal and the Not'ce of issuance/ 
;lenitive Declaration are also enclosed.  

Sincerely, 

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

Enccosures and ccs: 
See nexz page
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cc:

H. S. Sanger, Jr., Esquire 
-General Counsel 
Tennessee Valley Auth-rity 
400 Commerce Avenue 
E liB 373 
Knoxvilie, Tennessee 37902 

Mr. Ron Rogers 
Tennessee Valley Authority 
400 Chestnut Street, Tower. If 
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. Culver 
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 

!C0 Parkway Towers 
404 James Robertson Way 
Nashville, Tennessee 37219 

Director, Criteria and Standards 
Division 

Office o^ Radiation Programs (ANR-460) 
U. S. Environmental Protection Agency 
Washingtorn, D. C. 20460

U. S. Environmental Protection 
Agency 

Region IV 0-"ice 
ATTN: EIS ..,ORDINATOR 
345 Cojrtland Street 
Atlanta, Georgia 30308

Mr. Robert F. S:'livan 
U. S. Nuclear Regulatory 
P. 0. Box 1863 
Decatur, Alabama 35602

Commission

Mr. John F. Cox 
Tennessee Valley Authority 
W9-D 207C 
400 Cohmmerce Avenue 
Knoxville, Tennessee 37902 

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

Mr. Hugh G. Parris
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" UNITED STATES 
S-NUCLEAR REGULATORY COMMISSION 

WASHINGTON. D. C. 20555 

TENNESSEE VALLEY AUTHORITY 

DOCKET NO. 50-259 

BROWNS FERRY NUCLEAR PLANT, UNIT NC. 1 

AMEN::,•ENT TO FACILITY OPERATING L:CENSE 

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 ti:,Is amendment can be corlucted 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 inimica7 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, 4ance with 10.CFR Part 51 

of the Comr ;ssion'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 paragraph 2.C(2) of Facility License No. BPR-33 is hereby amended 
to read as follows: 

(2) Tecinical S-iecifications 

The Technical Specifications c':2tained in Appendices A and B, 
as revised thrcugig Amend:ent Nc. EF , are hereb: incorporated 
in the license. The licensee sfha- operate tiýe facility in 
accordance with the Technical Specifications.
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3. This license amendment is effec.ive as of the date of its issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Tho;r•as'A'. ippolito, Chief 
Operating Reactors Branch #2 
Division of Licensing 

Attachment: 
^hanges 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 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 :-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 
cool-ng purposes, and during :eriods when larval fish are abundant there is the 
potential for entrainment of large numbers of fishes.  

The specified study will determinze the numbers of fish eggs and larvae entrained 
in the cooling water system resulting from plano spQration and identify the need 
for possible corrective action.  

-f) Fish impingement on Intake Screens 

Objective 

7o detect and quantify fish impingement upon the intake screens.  

Soecifi cation 

Monitoring requirement deleted.  

Retorting Requirements 

The licensee shall submit to NRC copies of impingement study reports as now 
required by the NPDES Permit No. AL0022080 or as may :e required as a result 
of EPA's determination pursuant to Section 316(b) of tne Clean Water Act.  
SuDmizoals 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 NP"ES permit, this ETS requirement relies on the 
permit program. Submittal cf cop -s of study results obtain;! under the NPDES 
permit will allow the NRC to maintain awareness of the c:.sequences of our 
licensing action.

Amendment No. 65



. UNITED STATES 
C• •NUCLEAR REGULATORY COMMISSION 

WASHINGTON, D. C. 20555 

TENNESSEE VALLEY AUTHORITY 

DOCKET NO. 50-260 

BROWNS FERRY NUCLEAR PLANT. UNIT NO. 2 

AMENDMENT TO FACILITY OPERATING 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 a•:licable requirements 
have blen satisfied.  

2. Accordingly, the license is amended by chances 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 Specificazions.
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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 Reactors Branch #2 
Division of Licensing 

Attachment: 
Changes to Technical 

Specificatio

Date of Issuance: December 29, 1980



ATTACHMENT TO LICENSE AMENDMENT NO. 61 

FACILITY OPERATING LICENSE NO. DPR-52 

DO*CKET NO. 50-260 

Revise Appendix B as follows: 

Remove the following page and replace with ide:,tically numbered page.  

17 

1arginal lines zn 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 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 surpcses, and d&ring periods when lar.al fish are abundant there is the 
potenti" ?or 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 identi'y the need 
for possible corrective action.  

(f) Fish ImpinGement 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 NPES Permit No. AL-0220. 0 or as may ie required as a result 
of EPA's determination pursuant to Sect'on 316(b) of tie Clean Water Act.  
Submittals to the NRC shall be on the same schedule as required by the NPOES 
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 
oermit will allow the NRC to maintain awareness of the consequences of our 
licensing action.

Amendment No.61



0 UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
9 •WASHINGTON, 0. C. 20555 

TENNESSEE.VALLEY AUTHORITY 

DOCKET NO. 50-296 

BROWNS FERRY NUCLEAR PLANT, UNIT NO. 3 

AMENDMENT TO FACILITY OPERATI7NG LICENSE 

Amendment No. 36 
License No. DPR-68 

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 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.  

•. Accordingly, the license is amended by changes to the Technical Specifications as indicated in the attachment to this license amendment and 

Daragraph 2.C(2) of Facility License No. DOR-93 is hereby amended to 
reac as follows: 

.•2 Technica' Specifications 

The Tec!- `cal Specifications contained in Appendices A and B, as 
revis- through Amendment N1o. 36 , are hereby incorporated in the 
iicerse. The licensee shall ;Perate tne facility in accordance 
with -!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 Reactors Branch #2 
Division of Licensing 

Attachment: 
Changes to the Technical 

Specificaticns 

Date of Issuance: December 29, 1980



ATTACHMENT TO LICENSE AMENDMENT NO. 36 

FACILITY OPERATING LICENSE NO. DPR-68 

DOCKET '0. 50-296 

Revise Aper ix B as follows: 

Remove the following page and replace with identically numbered page: 

17 

Marainal 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.  

Reoort:ng Results 

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

Bases 

A sicnificant proportion of the river flow will be routed through the plant for 
coolirng purposes, and during periods when larval fish are atundant there is the 
potertial for entrainment of large numbers of fishes.  

The specified study will determine th, :-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 Impinaement on Intake Screens 

Objective 

7: de:ect and quantify fish impingement upon the intake screens.  

SHeci fication 

Monitoring requirement deleted.  

ReHoortin2 Requirements 

The licensee shall submit to NRC copies of impingement study reports as now 
recuired by the NPHS Permit No. AL0022030 or as may be required as a result 
V -PA'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 NPOES 
permit will allow the NRC to maintain awareness of the consequences of our 
licensing action.

Amend;ent No. 36



"0 UNITED 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 

TENNESSEE VALLEY AUTHORITY 

BROWNS FERRY NUCLEAR PLANT, UNITS NOS. J, 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-63 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 
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 zounting 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 losses 
and means of reducing these losses. The quarterly and special reports 
have been routinely reviewed by the staff.  

Evaluation 

To support the proposed chances to the Environmental Technicý! Specifi
c-ticns to delete monitoring of fish impingement, iVA submitted with 
t: eir appl ication a report orn "Eff ects of ipi neent at B6rowns err, 

ler Plantn t oo Fion in e L• le r lnton •n o-.ula-Lt,e, of Fit:, in ,-.,nee er 7-eservoir." 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 
"SLmary of Fish impingement at the Browns Ferry uciear Plant, 

Sezte-ber 1976 to August 1979".  

Sased on the data reviewed, we find that the objective of the impingement 
Monitoring program has been achieved. Levels zf impingement which might 
be expected for the continued operation of the three-unit plant have 
Deen 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 
be a negligible loss to the reservoir populations (<I.O% reduction in 

7.:=ers). Due to the data reporting method specified by the ETS, we 
vere unable to compare the impingement losses an' 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.  

(Corc'usion'and Bases for Negative Declaraion 

On tne basis of the foregoing analysis, it is conc'uded 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 G7 FISH IMPINGEMENT 

AT THE BROWNS FERRY NUCLEAR PLANT 

SEPTEMBER 1976 - AUGUST 1979 

INTRODUCTiONI 

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 sumnarlzes impingement data collected over the 36-month period, 

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

reasons: 

(i) 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 Uater Act; EPA has statutory authority for making 

that cetermination. TVA has submitted their Section 316 teronstration study 

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

cezerninati-n. Eased on the data reviewed, we `ound zhat :he purpose of the 

required ETS impinoement program has been satisfied.
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METHODS 

The Environmental Technical Specifications (ETS) for Browns Ferry require 

es:i_;tion of fish impinged on each operating intake screen for a 24-hour 

to .ecticn period, once each week. Numbers impinced are recorded for the 

- .;winc zaxa: shad and herring (Clupeids), catfish, bass `Micropterus spp.), 

cratties, sunfish (Leoomis spp.), freshwater drum, and other species. Results 

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

operating reports. These procedures for sampling and reporting of fish 
... ce...n were lnstituted in September 1975 (coincident with the start-'u 

of .ni: 3) and have remained unchanged for three-unit Plant operation up to 

the oresent time; therefore, over three consecutive 12-month periods of fish 
imtingement data, collected during "full"' 3-unit plant operation and with the 

same Procedures, are now available for comparative analysis. For purposes of 

4sc ss.on 4n tis rev ew, the three 22•-on th periods will be defined as 

Std Y9ws: 

Study Year 1 - September 1976 through August 1977 

Study Year 2 - September 1977 through August 1978 
Study Year 3 - September 1978 through August 1979 

"--eir Section 316(b) reDort submitted in 1978, TVA has comoared imoingement 

": c 'Study Year I" (i Seozember 9705 through August 1977) with imDin e ent 

-- ve.. --or two eAr-ier oeriods: .- e -irst period witn Un"it i and start-ut 

-:eraior of .cn4: And the second period with reduced low Iur.  

.. cut ae foli-wing e e ,n icn oc curred in M .arch 1975. 'e ye no 

- -. nsiceration in tis,, review -o the two earier--- -ericds of plant 

n.-, 2 eSs -bnan 3 units
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RESULTS 

Study Year 1: Seotember 1976 - August 1977 

A :a'ular sumary of impingement for the period September 1976 through August 

7 has ":en presented by TVA in their Section 316b(b) demonstration report 

-EA ,. 978). As shown in Tabl'- I, the summary provides some information 

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

Ct q eich-s_ are given for each impinged species. Recall that the ETS require 

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

nLuý-ers iopinged on each of the intake screens 4n operation on the day of 

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

repcrted in quarterly reports to the ARC. The change in format facilitates 

s-:iar4son with, subsequent data from Study Years 2 and 3 which were only 

,v'ila:e in the quarterly reports. Some slight differences may be noted in 

co=_aring irnpingement totals as given in Table 1 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 

recrted in the quarterly reports and used in our calculations.  

•-c S-,:d 'Year , an estimat=d 5;. million hisn resr.tentin 0" pecies 

"V :, p. i•) were impinged. Of the total, 6.1 million (91%)'were shad 

•- serr>• -Clupeids) and 0.2 million .;qwere freshwater drum. The 

""emalninz *. mi lion impinged fish primari y consisted of bluegill, yellow 

:_ss, .4i4ie 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).  

ý-e cnthly estimates (Table 2) show the major impingement of Ciupeids occurring 

%1 r t:he three months, S e.t.em. ber through Novem:'er. -igure 1 illustr'tes the 

-ae:ive contribution of monthly imoincement to tne 12-mon-h totals for each 

the three "study years". TVA has noted that, for this study period, peak 

imOincement of clupeids occurred earlier than had been observed during the prior 

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

-- abe an exceptionr -rcm those observed in Study Years 2 and 3, also.  

PeaK impingement of catfish (primarily channel catfish) occurred in March and 

over 750" of the 12-month total estimated impingement of catfish occurred during 

tre tnree months, February through April. Peak impingement of bass (primarily 

anc=ouch .,and freshwater drum also occurred in March. The 4moingement of 

-r-7. was more broadly spread over all 12 months with lowest levels in 

SeDtemoer-October 1976 and August 1977.  

CrAppie (mostly white craDpie) impingement peaked in July with a broader secondary 

a-k occurring in March-April. Impi ngement peaked for sunfish (mostly bluegill, 

creen sunfish, and redear sunfish) in April. Over 90% of the 12-month total . or 

, occurred over the four months, %anuary throuch Aori . Another 5. of the 
-:-: s nf. sn were imoýnced , n 3ulv. T.. yellow ass and .hite bass constitt'ed

'.-_n, iow an"u y .o n ti -j a - he12-mo0nthý imo~cemer:cz ofOtrer" cxa; peak leve -s occurrec 

ar -andLAi y
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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 

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

:--inoement levels were lowest- in May through August; impingement during these 

fcur months made up only 2.6' of the 12-month total. During this time of 

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

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

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

,t,,o,ncement is shown in the last row of Table 2 and, also, is compared wi-; 

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

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

Study Year 2: September 1977 - August 1978 

.r•incement for "Study Year 2" has been estimated from TVA's quarterly 

impingement reports to the NRIC (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 

avail'able (v 82% capacity).  

>ont:rA/ eStimates of i,.,incmeri (Table 3 and -- gure 1) show t+e major ra;, -or 

es :o ha ve oc curred -,'n Decemberi, 44th relatively high monthly vaIues 

~arting in October 1977 and continuing through March 1973.  

;oa r .mingemenz of ca,-.cfsr, occurred in April tih a secondary .Peak in .u.us..  

-. cincement for the three months, M .arch throuah May, made up 50" of the '2-month
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total for catfish. Compared to "Study Year 1", both the primary and secondary 

peaks for catfish occurred one month later.  

mo ingement of basses during "Study Year 2" was at such low levels that monthly 
comparisons are probably meaningless. Highest impingement during "Study Year 2" 

appeared to shift about .wo months later than that observed in 'Study Year I.  

Estimated impingement of crappies during "Study Year 2" was greater by nearly 

20 times that of "Study Year 1". Of the total for crappies, 73,% occurred in the 

three months, November through January. While crappie impingement increased 

-:ween the two study years, sunfish impingement decreased by ;bout 70% fr': 

"Study Year 1" to "Study Year 2". Peak monthly impingement of sunfish occurred 

in December as compared to the April peak observed in "Study Year I".  

Freshwat-er drum imoingement continued at about the same level throuch "Study 

Year 2" and was broadly spread over all months as observed for the "Study Year P".  

Three distinct peaks, of nearly equal maonitude, occurred in December 1977, 

March 1978, and May 1^78; imoingement for these three months made up about 50% 

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

Impincement of fishes in the category of "Other Species" increased during "Study 

" 2a" 7' by nearly 3 times tat e 'stimated -For "Stucy Year I". Seasonally, 

:,7ir'cement of "Other soecies" was nichest during the fall months, September 

:r -ic cvember ; ilmDno~carent `.or tne-ze three month --ade nezr'y8%, of 
- or, or t.ota, S e .on.crv,, anement ra. for t e "71h. e ncaes" f,. .cured 

'n, u•vu', as had occurred duri4ng "Study Year 1". 3ased on cove rotenone data 
• are discussed la-ter), rni:e ,ass and yeb! wre r- I . . . . .. .~ ~ I-., b s s w e r e : ) r o b a b i y hv- w 

rant s.ecis acear-,nc in ts ca-e-gory, as .,al been documented by ""' .o, 

'Study Year 1
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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 

thetotai 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).  

Sduy 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 

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

million (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 (4%)-.  

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 

*?:mrgemenc of clupeids to have occurred in March with relatively high impingement 

les spread over the 4-month period January throuch Aoril 1979. Compared to 

:a previous two 12-month periods, the peak impingement of cluoeids in March was 

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

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

rnc "Study Year 3" were about one million less than during t.he second period 

n about four million less than during the first period. This reduction in
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imcingement 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).  

: een t of c atf4sh during this third period peaked in January as compared 

--"e "ýarch peak during the first period and the April peak during the second 

_-e-c. Tiative contribution of c-tFish to the tot-al '2-,month impingement 

-- nihs of the three study years but made up less than 1c of the total.  

.mz,,ncem.ent of bass was lower than for the two previous periods; only 161 bass 

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

-, pingement was of the same order of magnitude as recorded for %Sucy 

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

:e second period than during the first 12-month period. For this third period, 

2-i--nt of crappies was about 15 times greater than that for the first 

n K The ak monthly level .c .cur-e in February as -omared -o a November 

:ce+' cjrirg the second period and a July peak during the first period. Tmpinge

2,ent for the three months, January through March, made up 87% of the crappie 

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

:c--trution of craopies to the total 12-month impingement (of all species) 

•aa -icher than during "Study Years I and 2" (Table 5).  

-- ie ccntr-iutions of sunfish and freshwater drum to to-al impingement 

s ... ... r ci'• r_,*,r o ,.,,e r e, 'a S o '11<e cra"i", Cn~esz• t,• ^., i•ree"s tS udy• .7-le 5'. Szio nfr is~ h~ 7, 'hr 'A 

.-- -• o' e 5. Sunfish imoincemen: ,;as about 2 t. ear tn Li 

2,er 2'but 0- less than during "Study Year ". The .eak monthly 

- -n0 o7 sunfisn during this third perioc occurred in January ii;h a 
=:+-'•ak .. .Y" i arch•n T 4 men

-' --n"� teak-. Ya .c, .. .emen- sunfisn fc- these two ornths 

33% of the 12-month totat for sunfish during Study Year 3.
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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 7TA'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 .arh 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 

the imoingement Patterns for clupeids.  

7he relative contribution of clupeids (at 77%) to the 12-month total was 

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

ccntributions of catfishes, crappies, sunfishes, and freshwater drub were 

highest of the three study years while the contribution of basses was lowes: 

Swne three study years.
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DISCUSSION 

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

in-ake pump usage) and fish impingement (total of all species) for three 

72-month periods (TVA 1978, p. 39). in our current review, we found a nec=tive 

reA a.ionshi p between pumnp usace rate and -otal Imoingement for three "study 

vears"i. These contrasting results are summarized in Table 5.  

.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 usage rate between 

n contrast, Du-o usace nor the three "study years" which we -ev'ew_, 

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

7ven though pump usage was essentially constant, the levels of total impingement 

- inea s4,niicantly over the three study years". We found that the decline 

-e- ce explained on tn basis oný -ei*rng abundance 0` vounf--F-the-year y..•-Y) 
"nreadfin shad. Large reductions in threadfin shadsocks have been recorded 

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

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

stress during the severe winters of 1976-77, 1977-78, and 1978-79. in the latter 

.:ui, the authors conclude t'hat natura- cold kills of threacfin and y-o-y gizzarc 

S-: ,ask any ecOicl e.fec.. czs of `m7,nc:ement and that -nost of e shad, had 

t br i e, .:cu~ ae di.=c due t ._id stress.  

:ne laStzt~1o columns c` a: 556, '_ ~ave .rese ..... _ aa on the standinc scck 

z-ýuncance on y-o-v threacfin _and aizzard shad for the years 1-4-10973. These 

"V ot-e that-. the Tbird 12-mon-n per*i,.,co considered in TVAs analysis (T1A 197S) 
is tne same period defined as 'Study Year 1" in our current review.



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 

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

J:we yearthe y-o-y of shad (and other species) have attained a size whicn makes 

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

c.Car'•ed through the cooling systeml. Thus, it is convenient to select a "study 

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

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

of i;pacts due to impingement is based on calculating the fraction of the 

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

5y impingement. TVA has used this analytical approach in their assessment 

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

:ericds, 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 March-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 

:w. ;eriods, it appears that TVA has overestimated the fractions of shad y-a-y 

:ai', stock removed by impingement (i.e., overestimated the Dotential imnact).  

Pc~anzll i.mpacts of impingement on the standing stocks of other species may be 

cvereszimated or underestimated depending on whether the standing stock concentra

Ons between the years 1973 through 1975 were decreasing or increasing,
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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 view) with the 1976 cove rotenone data. As previously noted, this period 

of ara>'sis corresoonds to "Study Year I" in our summary review.  

a -,alysis cf the data For this zeriod is much -cre detailed than was ,osible 

1r. our review of the quarterly monitoring reports required by the Environmental 

Tn 'ca Specifications (ETS). For example, the ETS allow for reporting by 

species croups, whereas TVA has presented assessments by individual species.  

a:krowletge tthe ETS-require d reporting by species oroucs does not 

r eSu-"Ficient informati-on to assess potential impacts on each species 

Docu~ation. This condition in our ETS limits the comparison of data from 

suosequeno "study years" with TVA's results.  

", Troduc .A's results como•aring imoincement and 1976 standinc stock 

an Ta+ble 7. These results sucgest that the .ooentia4 impact of 

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

ne.--',gible (< 1%) for the two shad species and for most of the other selected 

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

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

a tc lation s of Percent reduction ;:r these y-o-y stocks were not Dossible.  

-c.ement mace uo larce percentages !> 7`%) of the estimated y-o-y standing 

-esoecies, selec-, Tv -r,,.c.arison w4tn standing st-ock abuncArc=, 
,,ere -those imoirnec at an averace -a--e of one or more •er day over the 

"_-o3n Der o0.
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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 

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

-ie exzent possible, we compare these results with the impingement levels and 

icnding stock estimates for the subseqnent 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 

-r e 1976 cove samples resulted in the hich relative impingement (62% of s:.a.ing 

stzck), 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 

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

.*.':a crappie) was 265% in "Study Year 2" and 31% in "Study Year 3". The value 

-. 254% 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 

;4e 1976 year class, based on cove data.  

"-:annel catfish - TVA has indicated tha: the densities of channel catfish are 

:::-.yestimated • y cove roteaone sam 'in since the species occurren.ce is 

:re aracterisic in the main stream :crtion. The -TS-reporting of impingement 

--a mczes not allow for comparison 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, 15.2 in 

,977, and 22.6 in 1978). From these results, we concur in TIArs opinion that 

the of channel catfi.h cannot be assessed on th- bases of standinQ 

stCcks as calculated from cove rotenone data.  

Freshwater drum - TVA has indicated that impingement of freshwater drum appears 

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

szr:c st-Ock data for the three study years supports this conclusion (Table 9.  

imDincement levels were less relative to the standing stocks in the second and 

third study years.  

Skipjack herring - TVA has indicated that since this soecies is pelagic and 

hign'y mobile, it might be more susce.,otie to imoingement and ts- abundance 

woukl Thkely be inderestimated by cove rotenone data. 3ecause 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 

ni ch i`,n "Studc•v Year ,", the larce- increase in standinQ stock the following 

'__ e. .. in 977,, uccest: that iri4-oemen 4 (ic not have an --averse imoact 

--. ;is s.oecies. ne 7-T$- e-ort-nr az Tqs rrouc inc o yellow bass in the 

- v .t erc. =S znerore. :C tannct make comoarzsons between 

7' c : years for tnis s•ecies We do note that tne y-o-y standdin croos of 

,e a S s have cnt nuec te o increase ove,,r the thre e years ! 4 _. . Ier 

'cd:-aona 977p, 51.- in 1077. rncin.  

ac.ona7 suDocrt for TAsinic
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impirnement 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 

7:0.icual s:ecies. Therefore, comparisons of impingement between study years 

4s :t Dcssitls. TVA concluded that the increase in standing stocks of green 

sirf'sh in 1n77 indicates that impingement has not adversely affected the 

.zUo: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 

7VA's assessment. The 1978 standing stocks of white bass, spotted sucker 

i= va -er each declined between 1977 and 1978 (Table 10).' We can provide 

no forther assessments of potential impacts on these species because of the 

limi:ations of the ETS-required reporting method.  

Y.S..RY AND CONCLUSIONS 

• v•e.,ew of the Browns Ferry data for the 36-month period, September 1975 

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

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

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

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

2.-i lion fish. The average number o! intake pumps in operation on sampling 

cys 4ithin the corresponding "study year was 7.2, 7.4, and 7.6 pumps of the 

":.-:s available or full 3-unit plant operation.  

-- -- ine in total impingement primar iy refiects the decline in impingement 

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

Of the other six taxa studied, only the "basses" showed a similar pattern of 

tecining impingement over the three study years. Impingemenf levels were 

it o fr crappies, freshwater drum and "other" species Ln "Study Year 2" 

_n :nes- -aS catfishes and sunfis4es in "Study Year '" (see Table 5).  

-'. -a-ec in the T7S, the objective cf tne required impince ant study was to 
- -- nd quantify" fish impincemen-. The detailed study has extended fro.  

erly 1974 up to the present time. Impingement losses have been quantified 

e=-½-a) for various levels of plant operation includina levels which are 

-- ce reresen-atve continfec ree-unit Plant -peration.  

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

e-eiocs, the third Period being with three-unit plant operation. We have 

S-.ar-zed the imoingement da-a, as rtedquarterly to .he C or a 

:... nous 32-month period durinc wh1on olant oer-ation was at "he three-uni

eThe third 12--month period analyzed by TVA is the same as the first 

-i2-7zn•h period covered by our sumary review.] 

"ta•ar variations in imoingement level between years (12-month periods) reflect 
ariatiors in the reservoir standing stock of young-of-the-year threadfin 

ar eo c ne --ta n r SýO C stoc es tS, 7[ince-er-z of shacý 3:oeC4e 

-- c ".-e a neo-iiaib'e loss to the reservoir oooui oons. Due to the data 
-. e-c: smpcified r-7e -7-, ,"e were .naet c.mar, - rc., er 

: an' stand-nc stock -o-:e- -- eacn 7-sn soecies. Nnere scnh data
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comparisons were possible, we found the results to be supr 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:Jstified on the basis of low 

miact ootentiai due to impingement.



REFERENCES CITED

Locan, Bruce E. and Michael T. Masnik, 1979. Impingement dynamics and age and 
growth of selected species at Lake Dardanelle, a southcentral reservoir.  
NUREG-060i. Office of Nuclear Reactor Regulation, U.S. Nuclear Regulatory 
Commission, Washington, 0. C.  

YcLean, R. B., P. 7. Sincley, J. S. Griffith and M. V. McGee, 1980. Threadfin 
s Dince ant: Effect of cold stress. NUREG/C-1,044; CRNL/NUREG/TM-340, 
nvirormen:zal Sciences Division, Oak Ridge National Laboratory, Oak Ridge, 

;ern.., '-11 6 

.. 1.7. 9 Waer quality and biolocical conditions in Wheeler Reservoir during 
ooerazion of Browns Ferry Nuclear Plant, January 1, 1976 - December 31, 1976.  
iv4sicn of Environmental Planning, Environmental Assessment and Compliance 

S:aff, MEAC-77-Ol, March 1977.  

-,V, 1978. "Effects of Impingement at Browns Ferry Nuclear Plant on the 
Populations of Fish in Wheeler Reservoir", TVA Division of Forestry, Fisheries, 

e Dvooment, ½n Volume - of Biological fn 
" 'ucle-r lan'", TVA, January 797c' 

TVA, 1979. Water quality and biological conditionsin Wheeler Reservoir during 
cperation of Browns Ferry Nuclear Plant, January 1, 1978 - December 31, 1978.  
Division of Water Resources, Water Quality and Ecology Branch, March 1979.  

jAý, 1980. Fis h Entrainment and Impincement at Browns Ferry Nuclear Plant, 
hee.er Reservoir, Alabama, for the years 1978 and 1979. TVA Division of 

.da-er 2esources, Nor-is, Tennessee, Mlarch 1980.



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 Impinced in Est. No. Est. Wt. (kg) 

Taxa 54 samples 54 samoies imoinged :mDinged 

Shac & Herrinc: 

Skipjack Herring 16,316 17".35 1:0,4-87 1,158.23 

Gizzard shaa 200,305 4,235.89 1,353,913 28,631.50 
Threadfin shad 685,769 2,!89.22 4,635,290 !•,797.4g 

Catfisn: 

Blue catfish 379 33.79 2,562 228.40 

Black bullhead 88 1.80 595 "12.15 

Yeilow ýuihead - 0.38 7 :.33 

Brown Dullhead 263 16.01 1,778 108.18 

Channel catfish 3,657 175.22 24,719 1,184.36 

Fiathead catfish 328 9.91 2,217 57.01 

Bass: 

Smallmouth tass 47 2.90 318 13.93 

Sootted oass 50 '.:3 33 - 10.36 

Largemoutn 3ass 262 17.12 1,771 117.75 

CraDoie: 

White crappie 1,003 23.04 -F,780 155.75 

Black crappie 86 4.69 581 31.69 

Sunfish: 

Green sunfish 5,301 10.54 39,210 274.05 

Warmouth 58 1.26 292 8.51 

Orancesoottad zunf'sn 0.03 14 0.20 

Siuegill cunfn 12,572 295.70 84,977 

1,27r un~s 2.;58 S.7 72.18 

;ecear zunfisn 1,C87 157.93 67,25 1,2 4..96 

Soottec s so.:.  

:-esnwatar cr:n -, .322.38 1,73 3,938.31

Source: T-. l978, Table 4 (modified)



Table 1. (continued)

total Total 
Est. Number Wt. (kg) Total Total 
Imp inged in inpirgeo "in Est. No. -Est. Wt. (kg) 

Taxa 54 Samoles 54'samples i~moinged -Lmoinged 

Ctn~er Soecves: 

Chestnut 'amo rey '2 2 .3 

Spcttea gar -.9 .3:27.5 

cnf)gnose gar 0 .35 7 5.73 

Shortnose gar 4: .94 74 33.38 

fooneve 57 1.5.9! 656 177 

Cha½w )ic.Kere! .3 14 9.2 1 

-tne-c er 3 72 

.Go 1 df ,sn 36 3. 83 243 

Caro :05.03 68 .34.00 

Soecyled onub 0.018 27 3.351 

Silver cnuo ,1 24,-2 7,337 165.07 

,R-*er ci'.uo 203.2 1~ .72 

Ghost Srniner -. 3.32 3 I 

Mimic sniner 33 0.06 -223- 0.11 

3uiihead minnow :21.90 13012.32 

Longnose aace 1 .01 0.05 

QuillbaCk 7' 0.11 7-4 u0.75 

Nortýnern ýog sucxer 3.354 '-4 ~ 

~~2 Zou ZL1



Table 1 (continued) 

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

Taxa 54 samples 54 samoles impinged :moingea 

Other Soec~es: (continuec) 

Silver rechorse -5 .01 •0. : 

Shorthead rechorse .3.40 7 •.34 

BlacK reahorse 2.11 37 14.27 

Gclden redhorse 39 8.22 128 55.z5 

Black sootted toominnow 1 <0.01 7 0.01 

Brook silverside 3 <0.01 20 0.03 

White bass 7,498 131.19 50,681 886.71 

delow bass ,3323�,24.308."."0. .  

otripeo pass 30 2.25 203 15.26 

Rock bass 2 0.04 14 0.30 

Logperch 256 1. 70 1,730 11.49 

Dusky darter 7 0.03 17 0.22 

River darter 0 3.02 27 0.2! 

Sauger 52.74 2.535 356.13 

WaI'eye _ 21 5 22 '6.z3 

987,310 9,390.38 6,673,488 63,4ýS4.._.



l,11d , lrowns Ferry Nuiclear l lant. - Impingement. Summary for 12-month period, 
Septeimiber /176 - August 1917

Monlh 

Sept.. 19/6 

Oct.. 19/6 

Nov. 191/6 

Dec. 19/6 

Jaw. 19/7 

leh. 191/ 

M'ar. 197/ 

"ý) r. 19/7 

May 191/ 

June 19/1 

July 19/7 

Auq. ]9// 

I 2-Mont Il I o) La I

Avg. No. o I 
p)Ull~its oln 

Sampl D ys 

6.1 

6.25 

6.02 

1. 6 / 

6.8 

8.25 

6.5 

8. /5 

7. () 

8.25 

6.7 5 

8.4 

Ak

EsLimatLed Monthhly Imp ingement (Numbers of Fish)

Shad Catfish Bass

1,62/,566 1,296 192

,365,51.9 1,062 62 

,14/6,210 9].2 24 

[66,1/0 775 1t 

304,32/ 949 16/ 

31/,235 3,556 112 

884,848 17,972 899 

88,538 4,890 735 

1,/36 713 0 

3,285 428 75 

25,188 1,256 225 

10,410 701 50

6,091,632 34,510 2,551

% by Species 91.0 0.5 0.04 
Group 

*Av-q. . -pu in IW rat, ion on sampled (lays 
lMaximum - 9 )umlpý, (3 pumps per unit)]

Crappies Smnifish Drun

24 

31 

162 

320 

360 

497 

1,782 

1,020 

25 

622 

2,402 

781 

8,026 t 

0.1

/62 6,222

604 5,216 

/98 24,108 

4/5 15,490 

6,392 8,265 1 

.1/,094 15,533 

54,415 66,162 2 

70,410 47,872 ] 

1 ,531 11,935 

1,718 10,988 2 

8, 517 17,716 3 

1 ?83 4,129 1

OLher A]I1 Species

6,534 

4 ,185 

5,118 

4,536 

3,516 

8,183 

'7,923 

.9,852 

2,480 

'3,265 

2,023 

2,214

64,059 234,236 159,829

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

6,694,843

2.1 3.5 2.4

% of 
12-month 
Total

24.5 

20.6 

22.5 

2.8 

5.0 

"-'.7 

15.7 

3.5 

0.3 

0.6 

1.3 

0.4

I 

I.



Iblo A.e Browns Ferry Nuclear P Iiml. - fmpingeilenl. Summary for '?-month perio(I, 
Septembhr 1977 - August, 19/8

Av(J. No. of 
Pum1111ps oil 

Month Sampl e Days 

SepL. 19/7 7.0 

Oct. 1977 7.5 

Nov. .197 7.4 

Dec. 1977 7./5 

Jlan. 19/8 9.0 

F eb. 1918 9.0 

Mar. 19/8 7. 75 

Apr. 1918 6.0 

May 19/8 6.4 

June 19/8 7.0 

July 1978 7.2 

Aug. 19/8 7.5 

.l 2-Month 
oLao I.4 

% by Species 
Group

Est i ma ted Monthly Impin(emient

Shad

9 1, 380 

505,106 

359,376 

914,400 

345,836 

324, 016 

460,312 

45,300 

2,238 

.1,005 

26,654 

51,607

3,187,260

Catfish Bass

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. 1

Crappies Sunfish

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

1,162 

4,503 

1.1,556 

23,490 

2,957 

2,261 

3,077 

210 

887 

218 

.484 

1,457

(Numbeirs of Fish)

Drum

2,430 

6,595 

25,914 

53,498 

10,013 

14,224 

47,422 

1.8,630 

49,774 

20,588 

28,154 

11,858

,Oher

95,228 

1.07,663 

70,230 

47,476 

13,423 

6,398 

1.7,492 

6,158 

3,379 

14,190 

53,996 

37,386

52,262 289,100 437,0.19

1. 2 6.9

All Species

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

4,165,211

11.4

A pumpi ii.• o-iior<Y-n onsampl ed days 
[Maximmi = 9 ptlips (3 punips per unit)]

% of 
12-month 

Total

(

4.6 

15.2 

12.5 

27.5 

9.2 

8.5 

12.9 

1.8 

1.4 

0.9 

2.8 

2.6



Jib Ie 1 Browns Ferry Nuclear Plant - Impingement Summary for 12-mnnth period, 
Septlemblr 19/8 - August 19/9

Avg. No. (f 
Pullip•, i(l) 

Sample Iloays

istimat.ed Monthly Iml)in)qIment (Numbers of fish) 

Shad Catfish Bass Crappies Sunfish D)rum O)ther

% of 
12-month 

All Species Total

Selpt. 1918 

Oct.. 19/8 

Nov. 19/8 

Dec. 1918 

Jan. 19/9 

lFe). 19/9 

Mar. 1919 

Apr. 1919 

May 1919 

June 1979 

July 19/9 

Aug. 1979 

I12-Mont t.h) 
10 -M 11L1 

% by Species 
Groupn 

'*Avii. luimp).  

I Max imum 
* .Icoupi , Le

1. /5 

6.2 

K.0 

6.75 

7.4 

9.0 

9.0 

8. 0 1* 

7. 5 

8. 0 

7. 6l

10,118 1,005

21,664 1,668 

54,660 1,132 

72,904 1,488 

294,543 15,488 

395,649 355 

854,914 719 

403,650 802 

3,528 676 

1,988 180 

/,601 211 

11,102 519

2,138,981

/1.0

24,243

8 

19 

0 

16 

56 

0 

19 

0 

6 

15 

6 

16 

161

0.9 <.01

622 

961 

2,212 

5,534 

35,055 4 

42,625 

33,499 3 

6,345 

657 

255 

192 

1.40 

128,097 9

4.6

218 3,510

211 3,404 

300 4,110 

4,363 9,889 

6,717 42,960 

1,568 8,611 

6,394 77,822 

6,450 60,045 

1,221 9,343 

1t,050 10,920 

682 4,166 

604 1,488 

9,118 236,328

4, 192 

11,327 

5,310 

6,921 

61,919 

9 165 

37,684 

1,792 

608 

1,050 

2,951 

512

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

3.6 8.5

in nop;erat.- ri o o1n sidifi)led (lays 
9 pumps (3 pulumps per unit)] 
DatLa R~eporLed (Preliminary value)

Monl .

0.7 

1.6 

2.4 

3.6 

17.9 

16.5 

37.5 

17.5 

0.6 

0.6 

0.6 

0.5



b il e ! Suimmary f Io irowns Ferry Nuclear Plant. Impingem;net by Species Group and Study Year

Species Group

Shad & Ilerring 
(Cl tipeidae) 

Catfi shes 
(Ictaluridae)

B3asses 
(mi cr.perus spp.  

Crappies 
Q•(.o.li)xis. stil.) 

Sti fishes (t._e~lll_•_s spp.) 

Freshwater drum 
(Aplodinotus (jrunniens) 

Ot.her Species

Total of All Species

Study Year*

Number (%)

2
4-----

Number (%)
-- t-----.

3

Number (%)

6,091,632 (91.0) 3,187,260 (76.5) 2,138,981 (77.0) 

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

2,551 (0.04) 

8,026 (0.1) 

164,059 (2.4)

234,236 (3.5)

537 (0.01) 161 (0.006)

- I -�____________________________________________________

151,790 (3.6)

52,262 (1.2)

289,100 (6.9)

-- T I

159,829 (2.4) 473,019 (11.4)

1 -*----- I------

6,694,843 4,165,211

128,097 (4.6)

99,778 (3.6)

236,238 (8.5)

149,431 (5.4)

2,277,019

(

Alhe three impiel) L i t "study years" are deefined as follows: Sti•i y Year 1 
SLudy Year 2 
Study Year 3

Selpte ehber 1976 
September 1977 
September 1978

- August 1977 
- August 1978 
- August 1979

1



Table 6. [h'owns Ferry Nuclear Plant: Levels of plant operation, total impingement and standing 
stock indices for shad species.

JTve I ve- Mon th 
Stu(dy Period( 

3/27/74-3/27/75 

3/27/75-3/26/76

9/1/76-8/31/77 

9/1/77-8/31/78 

9/1/78-8/31/79

Plant Operation Total Impingement(I) Standing Stock in No. Per Hectare(2) 

as Mean No. of Pumps in Millions of Fish 
Used on Sampled Days_ TVA st. NRC Est, Threadns had Gizzard Shad

4.6

2.4 

7.2

7.4 

7.6

5.26

2.69

6.67 6.69

4.16 

2.78

2,445

1,565

26,024

873

9

6,830
-4-

8

67

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) Standing stocks estimates are as reported by TVA based on cove rotenone surveys, conducted in late
Auquost to early-September, each year. The five entries are for young-of-the-year threadfin and 
gizzard 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.

Total No.  
Soecies Impinged

Mean standing 
stock (No./ha) 

YOY Total"

Percent of Standing3 

Stock Numbers 
YOY1 Totai2

Skipjack herring 

Gizzard shad 

Thread fin shad 
M'ooney;e 

Silver chub 

Golden shiner 

•era.d shiner 

Bullhead minnow 

Smallnouth buffalo 

Spo:ted sucker 

Blue :a:"sh 

Black bullhead 

Brown builhead 

Channel catfish 

Flathead catfish 

W.hite bass 

Ye! -- bass 

Green sunfish 

Bluegill 

L•ngear sunfish 

Redear sunfish 

Largemouth bass 

Whi:e crappie 

Black crappie 

Log erch 

Sau&er 

C sh"dater `rum

110,487 

1,353,913 

4,635,2!0 

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 

Ic4 NC4 

96.43 

39.80 

63.82 

436.22 

NC
4 

12.16 
4 

NC 
4 

NC 

NC4 

2.89 

13.37 

30.16 

19.08 
14.79 

6,607.19 

1,995.37 

227.18 

50.56 

0.40 
4 

NC 

215.58 

7.20 

521

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 

239.52

efer- :o young-of-year fish.  
r.afers ýO aJl ages collected in su,--,,er cfv, samples.  
zased on a reservoir surface area of 27,150 ha.  
So: collected on cove rotenone samples.  

a Ion no ssibe.

13.33 

0.73 

0.66 

-5 

0.29 

0.51 

0.46 

0.01 

-5 

2.23 

5 
5 

S 

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 
!51

5.39 

0.40 

0.66 
_5 

0.29 

0.51 

0.46 

0.01 

0.08 

().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 

3.32

7curze:7 QV 9 8 Table 3, p. 33.



-a.t.e 8. Comparison of crappie impingement 
standing stock estimates of white 
Plant/4heeler Reservoir)

over three "study years" with 
crappie (Brcwn's Ferry Nuclear

Cove 
Ro-tenone No. o' ean Standing Percent of Standtrc .. reneorStndig

ie-s St: \N 0eca Stock N'iJmbr~es 
"ear. Year imoinced Y-O-Y" Total- Y-Y- , Total 

1-76ý 62.4 9.3 S• 1976 5,780 2. •63 2• 

2 1977 151,790 2.1 88.8 266.2 6.3 

1978 128,097 15.3 73.3 30.8 6.

. ,,dy years extend from September of the cove rotenone sampling year 
indicated in column 2 through August of the next year.  

2. _Based on estimate of population atundance equal to mean standing stock in 
sumzer par nectare times the reservoir surface area of 27,150 hectares.  

t -eaers t0 ounc-•-t ,,he-ýv r whte c-aoe3 .  

. .... s to a: ces of c•ie cr.a•pi o lle~ cted in cove samoles.



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

SMean Standing Percent of Standing 
Study; Cove Rotenonej No. of Drum Stock (No/hectare) S tock Numbers 

ea Samoling Yearf Imoinged YOY Total YOY i Total I 

97,6 215,783 5 52.4 239.5 15.16 3.32 
2. 1977 289,100 199.7 348.1 5.3 3.0 
3 1978 236,328 I174.6 341.3 5.0 2.6 

I I

Tazle IC. Standing crop estimates for four selected species, ,Wheeer, Reservoir, 
1976-1978.

Cove Rotenone Mean Standina Stock (Number per Hectare) 
Sanpiin: Green Sunfish I White Bass Sootted Sucker i Sauger 

Ye•- YOY Total YOY Total i YOY T Total, YOY Total i i I 
".. 41.3 30.2 33.6 12.2 152.5 7.2 72.1 

1977 72.6 126.3 63.3 66.4 15.8 168.3 55.4 60.0 

1978 1316.0 391.2 11.2 13.7 5.9 90.9 1 3.6 11.6
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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



7b5O-O1

-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 l2ppolyito, Chief 
Operating Reactors Branch #2 
Division of Licensing


