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4. ENVIROIMENTAL INVACT OF THE SI'T PREPARATION ANe CONSTRUCT'"

4.1 RfF5UM AND STATUS OF CONSTRUCTI ON

As of April 1, 1978, the construction of Unit No. Il W 79 perctet conplete and that of Lmmi
No. 2was 60 percent complete. On that ate an area of apProximatlu -y 266 acres had under.

gone significant tran:formation fromthe noderat"ly to lightly wooded to generally cleared area
with rolling hills that existed before construction began. Extensive clearing, grad.ng and
excavation has been required for the major conponents of the site: ponr plant, intake struc
ture and channel, yard drainage pond, holding po,.d for cooling tower blowdown, cooling towers,
switchyard. plant waste exaavation disposal and areas occupied by tenporary structures and
roads. The inpact- at the plant site un the terrestria~ erronment were as anticipated, and
thus 'he assesserr present inthe FES-C 'remsins valid and unchanged. How.ver, the construc-

tion inpacts of the new transmission route for tne Matts Bar-Vol unteer 500 kV Ilne are
assessed in Section 4.2.2.

The settling pond fo- siltation control for construction runoff was brllt at a different loca

tion from that originally proprse inthe FESCP. ANa, two tenmporary ponds were constructed
within the main yard holding pond for chenical contai nment and treat nect from preoperational
Llieaning and testing. These changes are Jiscussed in Section 4.3.1,

The olcwdown diffuser was relocated from the original proposed site indicated if the FES-CP.
The c.nstruction inpacts on the aquatic biota of this relocation are discussed i nSection 4.3.2.

r.onstruction of an orf-load facility, considered inthe FES-CP. was found unnecessary. Use was
made, instead, of the existing coal-handling |bck ' the Watts Bar Steam Plant.

4.2 | MPACT ON TERRESTRIAL ENVI| QO W.NT
4.2.1 Facili._ty. Construct un

The assessnent cf terrest-ial environnental |npact, resulting fromplant facility construction

hst not changed since the CP stage revie. Thus, the assessment presented in the FES-CP remmins
valid.

4.7.2 Transnission facility Construction

TVA's FES-CP di cusses construction inpacts aid associated practices to mininize and/or avoid
these inpacts. Inaddition. TVA has submitted data inconnection with the Bellefonte Nucl ear
Plarn -~ Project which wetail, iVA's clearing and maintenance net hods tkeport Transmission Line
PRint of Wiy Ctearing and 4pintenance Methods. Bellefonte Nuclear PTant Project. ~ - "
lab..ry T17,). The assens~rti presentedn the FES-CP remains valid for those lines considered.

The recently proposed relocation of the Watts Bar-Vnlunteer [ine was not anl yzed in TVAs
r E3- CP.

The Vol unt.er Substacion

No unusual problems of constru,;tion will be encountered at the Volunteer Substation site. The
proposed Vol unteer Site contains approximtely 88 acres of .:.ch16 acres are enconpassed I n
the rights-of-way of eAsting transnission lines. There will not be a, dislocation of people
from tieir homes and .he nearest residence isapproximtely 0.>5 nile (.40 ka) fromthe 500 kV
transforner hank location. The overall description of the area adjacent to the substation site
isrural with land ownership patterns ranging fromone to two acres (0.4 to 0.8 h_a% to forms of
several hundred acres insize.' Buffer zOneS and vegetative cover will be maintjlfed tro;und
the periphery of the site. FErosion prevention aru drainage control neasures will ue ircorpo
rated into the Jetailed grading plan. Golowing conpletion of construction activities, the
sustation site will be landscaped to present an attractive appearance.

Frt Atent of Uhi noise problem during construction will be directly related w the quantity
of rock to be renoved in tne grading process. Al'though some noise and dust wilt-be caused by
construction activities, the staff concurs with the applicant's assessment that no adverse
effects are anticipated.
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The principel sources of impact along newly constructed corridors are clearig of vegotattim,
stil eroieson. end inor loss of habitat. Aproilmetely two-thirds of this proposed cmeectieo
will be constructed on rights-of-wey presently occupied by lower voltage Ines or parallel to
exeting transmission facilities. 11.6 miles of the total 1 milesslng corridor will require

no new additional right of way. Substentitl paralleling of the proposed line will reduce total
clearing required.

The applicant will use a combination of sheer clearing and selective clearing. Althogh TA'.
policy basically cells for the removal of all vegetation on wooded rights-of.way, a policy was
established in 1969 to retain certain select species of slow-grow'ng trees. Specifically
included In these species are dogeod, red bud, and cedar. 2 in addition. TVA has developed the
following policies to min(iaze actual ,nd potential erosion problems.

1. Lines ar slied to minimize the need of vegetation rmoval consistent with local land use
aomitments, visual prominence, and economic line lenth.

Construction practices - Select access road route- to mintize damage to existing growth,
grading requirement, and excessive steepness. In conjunction with initial clearing,
immediately cut drainage ditches, trr'ces. and install water areaks and culverts. Retan
buffer vegetation at streamcrossings. Linit construction vehicle lccess where soil
erosion potential is great. Retain existing vegetatt.n on the land as long as possible
before tcer construction begins  Schedule const.urtton activities in swampy or wet areas
to coincide with fvvoraLie dry weather conditions. Retain existing low vegetation a
stream crossing and bridges or use culverts to elininate damage to stream banks by con
struction activities and provide inspection until complete cover is obtained.

3. As clearing progresses. TVA inspectors daily wonitor contractor performance and copliance
witt project spertfications and provide additional egipment operators with right-of -way
a cess directions to comply with prior property owner requests.

These prctices as well as TVA clean up and disposal procedures are consistent with published
gui delines and are acceptable to the staff.

TVA has consulted The National Register of Historic Places and the tenntssee State Historical
Preservation Offices andno non historical resources were dentified as potential conflict 4 .
Finic hist rical and archaeological coordination is currently in progress and should be rom
pceted prior to issuance of the final environmental statement.” TVA is committed, where neces

sary, to take measures to protect, recover, or otherwise mitigate the impact on any affected
i rcheol ogi cal resources.

4.3 | MPACTS ON AQUATIC ENVIRONINT
4,3.1 Effects on Water Use

TVA rovtied constructlon runoff cnntrol measures essentially as described in the FESCP!
For economic and other reasons. ON€ settlinP pond (NPK(S 041) for siltation control ws built

in a different location than originally planned.' However, the original design Intent of
positive construction runoff control was achieved.

The ftS.CP indicated that TVA would " initiate a monlttring program uesigned to determine
existing turbidity and siltation rnvels to measure siltation rates and turbidity levels Juring
construction, and, consequently, to minimize increase in levels due to construction eofects.”
From January 1911 to September 1973, TVA monitored the effects of construction activities or.
the suspended solids concretration of the Tennessee River, ho impact on turbidity or suspended

solids could be detected during tnis peoreod therefore, this aspect of the Oonitoring proagry
was discontinued In Se!tmber 1973.*

At the time of the FE(-CP. the chemical cleaning program had not been finalied; .s onsy
tentative plans for waste control were described.  Since that tie, twe !wis iry ponds wee
constructed within the main yard holJing pond area to contain and treat cheairals and water from
preoperaticnal cleaning and testing."' A salllpoyvnyl lined pnd illt receive the more,0on
centrated c-ning chemicals. A large pond wil; hold the more diluted flushing water. Mstes
will be treated within the ponds to met aeplicable effluent Ihitations prlor to discharge to
the Tennessee Rivir. Cleaning chemicals will include trisodium phosphate, hydratine, monia,
and detergents (e.g., Trition X.100 and g530gnd possioly less significant Mounts of others.,"”
The leairing process w"'l pick up sall amunts of oils, moetli, and dirt,



Effluent irmti g d41"s fir metal cleaing wast [40 OC1 42.12(b)(6)] re as follom:

Avers" of daily

o Daly values fo thirty
Effluent Characteristic XiMM cnsecutive ds
Total Suspended Solids Ig 1 30 mgl1
Oil and Gress 0 Wi 15 mi
Total Copper 10 /1 ?10 /I
Total Iron 1.0 3/1 1.0 al,
The draft WK pmtlg limits the concentration of phosphorus in the discharge to 1.0 gq/l

\SV S permit No. T100201, Qutfall Serial N. O) . Compllance with the applicable Tnnesee
ater Qluality Standards should not result In the ned for any morve strmingent limitatitons an the
discharge of the substances for which offluent limitation guidelines are given.

The additio of @mell amount of phosphate and amonla to the Tennessee River on a one time
basis should not relt in an unacceptable |mpact.

4.3.2 Effects on quatlc Biota

As indicated in the FES-CP, ! the undesirable effects on the reservoir quality associated with
the removal of the Intaké canal dike was the only major concern. In their caments on the FES
CP, the Stat of Tennessee and the US. Amy Corps of Engitneers expressed concern over the
siltation effects on mussels during construction of both the Intake and discharge system.

TVA has found it necessary to relocate the pl wdokn, diffuser from the originally proposed site

to an area approximately 1,000 feet upstream. The orginaly Proposed site wes determined to b

infeasible die to insufficient water depth.  Both the original site and the new location are

within the dosignated mussel sanctuary, but both are located or the opposite side of the river

from the Idertifted mussel bed (see Section 2.5-2). The required dredging activity was expect
to be esse ntially the saw fov either site. - correspondence from the two cmmenting

agendies dedbetie StatenefJermessee)idegatiting dtteoprpatesnaiffuser onehoesitiom|dnittestrict
supervision by TVA field personnel was exercised to Insure that sedimentation is held to a

eminimm. 1 Both provisions wmre Incorporated IH TWA's construction plan. The use of dlit

%r oons fgr additional siltation control as suggested lfy the Armé Corps of Engineers was
considered but rejected.” In eval uation of this contro technique, TVA concluded that the high

ve~-0cty of the Tennessee River In this area would off it any advantagps that,might be gained
from thé use of silt screens which have been found effective’ in slack” water situations. In

discussions between TVA and the Corps of Engineers, the latter 4greed with this evaluation.”

The RC staff has contacted the Fish dnd Wildlife Service, US. Department of the Interior, on
the matter of the Iiffuser locatign due to the presence of the endangered mussel, L asil s
orbiculata inthe Sit, vicini ty." I'ntheir response, the Fish and Widlife ice states

t rotter; &f~t* I~ it "tfue
" !t appears that locating the plant's bloudown diffusers 1,000 feet upstream of the

originally proposed location would not have a significant adverse affect on fish end

wildlife resources of the areal. The missel beds in that aMea are located oh the
opposite side of the streamed fromthe plant."'®

A 5 m

Excavation in the river for the diffuser pipes has been cmpleted. Detailed quantitative
monitoring of siltation rates during dredging was judged Impractical due to the smell volume

of material Involved (approximately 1100 cubic yards) and the anticipated short duration of the
activity (approximately three days).

During excavation a thick limestone rock lenm was encountered in the last 7S feet of the
upstream diffuser foundation. Arock drill was used to line drill through the lons, a better
Ing ram was used to further fracture the rock: sand, excavation was comﬁleted usin - a "shovel
front.  Although the tie spent In the dredging operation was longer than anticipated (nearly
two months), the volume of material removed was unchanged and sm ~ portions of the total
volume were handled at any given time. The spoil material as loaded on barges, off-loaded to
trucks at the coal docking facility at the Watts Bar Stem Plant and used for fill and grading



omite. Observation of the dreding effects was inctloed is the N pgltt Y
sorvee.  Addittoally, a full-tie TVA inslpetor prwistd agervis dwiag th *e
operatito, as will also be the case durng ecavaties of the intoke chmt.

Control wmasrs for minimizing siltation effects during intrke chmel cmnstructi"  ticlde:
(1) Excavation of the channel in the dry - leaving a tmporary ditkt a the reserveir %

() Flooding the channel by ppingnwter from the reservoir over the dike - equalili  water
levels across the dike before removing dike.

(3) Disposal of dredge spoil in an upland area.

Monitoring during removal of the intake channel dike will be more extensive than that perfomed
during the diffuser excavation, including qualitative observations, photographic docuentatio
and guantitative sampling of the potential suspended sediment plum. Effects on the mssel bed
across the river are not anticipated since the currents will direct the suspended sedint
alono * right side of the river.

The construction of an off-load docking facillty, which ws being considered at the time of
FES-CP preparation, was found unnecessary, rather, use has been nde of the existing coal
handling dock associated with the Vatts lar Stea Plant.

There is no change in the plan for the construction se age treaiment plant. With the proposed
NPDES permit (outfall serial number 003) there will be no adverse effects due to the sewage
treatment plant. These limitl are based on EPA Guideline for Secondary Treatment of Domestic
Waste Water (40 CFR 133). The State of Tennessee has provided a draft certification proposing
more stringent limltstions (see Appendix [EAttachment C to draft NPO(S permit). The staff

concludes the facility will meet the more stringent limitations and no effects are expected
on the biota.
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51 fS5
The staff hs evaluated te effects of t ridnelt differ design and the new 4 isc

lecation. The eViaation of the Offets Of chumical m-ahs beé oPded 10 light Of cnges
is both stan ad ppsed chmoicals to be tilld. 181, te t WIKS pmnit uMs tem

pid EPA ad is discussed. These staff evelaties of impacts o iter use are provide

In acco  mee with tMe requirn ts of the Fod 1lter Pellutin Centre  Act medn  ts of
1972. TW a Octeber 19, 19. filed a Sectlo 01M S Permit, appllcattlon (Standard  Fom C)
with ¥ Admstrter, EMA  gigo 1Y, Atlanta, leorgia. for th oeMratiol discharges
fio ts WMtts r mlucle' Plat. The final * iES! ~ will specify the specific effluent
limitations for the therel, cei secific efflent and Istre (ablotic an biotic)
mitorings reportin roquiremts m ss  to detemine cmpliance witk the effluent )
Itmitations.? The draft PAS permit, draft State certificatie "and EPA T tative Determination
are included heren a AppendiX .

Local fogging, cing ad drift frl the Natural draft cooling towers ras bn re-emarned a
well as any possible intoraction of the coolmg teer pl-x with the atmospheric effluents of
the fossil-fr ~ Id Watts Bar Stm Plant. Thek effects are discussed n Section 5.4.1.

An updated discussion of aquatic iacts, asd on nformation obtained since the FES-CP, s
provided in Section 5.4.2.

Radiological effects are re-cxamid in light of mw Appendi | to 10 CFR 50 crteria, using
realistic models, and are discussed n Secton 1.5.

The envromental effects of the uranu fuel cycle, not treted in the FE-CP, are also
evaluated ad discussed In Section S.S.

Socio-ecomon ¢ effects of station operation hae kb evliuated in Section S.1.

5.2 IWPACTS 0 LANNSE

The assessmnt  de In the FES-CP reins valid.

5.3  NIACTS ON IMTER USE
531 1Ml

The therl standards proposed b¥ the TeMnMss oter Quality Centrol . ard ad approed by the
Evioeme  tal Protecton Ar?ecy or Me reh of he Tmas” River in which the'Watts kr
Plant ;s located ae as follow: mauimem tre for wrmater fisheries, 30.6C (9)4f0;
M_allreble water_temerature ¢,  C (1.4) and maul _ allowable rate of chnge,
C (3.69F) per hor. The tiwontu ate MIMS wher stratification occurs will be

measured at ~ depth of 111 aters ( fetg orid th, lhichever is Iss.' Confomance with
these condit'eOs’ is required by the IMS Pe~ t (IPNS’ O).

In_accordance with the requiremts of the Federal Mter Pollution Control Act Amendiets of
1972, TVA_ nOctober 19, 191, filed a Section 401 IKS rmit applicatio (Standrd For C)
with the ngoHaI Adni:strater,I EP, | egio?h IV,f_ Atllarllic. Seorgm%, f(_)li the o erairltqlton d_ifs_.

rges . from the Watts  r Mucler Plant. . inal N ermit will speci e specific
g%ﬂ&ent ﬁmllta_lons or the therml, chemaF, splcfic ef?lnttt, id |ngtren (abiotic ad
biotic) monitoring and report n erments Mocery to detemine coapliance with the
effluent limitations. * "e drft SL prmiut, draft state certification and EPA Tentative
Oteminsatio are included herein as Appeadix

There will be periodswhen the river tperatureapproaches or excds 30.F (M20 due to
high abiont taw att and/r discharge from atts Bar S*m PlaMt. If the bloudon ta perature
0 t iwets ar duclear Plant is igr r thn 30.(,F at such times the State of |  essee
mai  rtaeratre standard will b Mceded e though the te eturerise at the edge of
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3W Kl f htr W le.r (dike  Ast W. PWNSO®JU iil

taunied dibshe  of bl sturstie- ee VotigWaWm o | ow

that rver tmperetre t CM e Hdto oster i mimh t uae M om r
exeood the MriaM te rla  stde of 3. W).  SWeetto Sio of thed |t mM
to Ipose such alteottes ad oss strvig t | tatu.s after dumlitrtiCn thant pueped
effluent limiatttos are re striagn the Neessary to srat the protactit  adoprOpslti

Af abalanced IMaged s pepulatton of shellfish, fis wNi  life to MMa the

water ito whch the discharge would be msde. The EPA Aegls 4 Dlrutor, Ifercaimnt tvists,
acting under delegation fra the htei  al Adoistreter has tentatiely detevied tiht the
coatimed discharge of blondam under ceedittens whell utre tmpature a nach r ad
30SC (S6.9F) are consistet with Sectio 3IMs of the Act so laog s the disckhae tmperature
does not aUcec. 3C (W*F) nor a miaing go  of dimtemsi of 2 feet wid ad 2M feet
downstream length. (See I1PS 002, the Tetative Determiratit , and the State concurrence with
the Detemination n the draft certifictio (t AMppendix ).)

The aalyttcal methods used by the alicant for the diffuser desit ar presnted in weferces
3and 4 Th concept of an equivalet slot width as used to Mdel te submrgd multiport
tiffusors. Aseries of sbmrgea discharge parts wre assime to be Oequlvalet to a subrgd
slot of equal | gt ad port area. prove the port spcing ws Iss tan tho Mte depth.

The naiytical expressto for_the dilution induced by * s~urged slot diffuser In shallow
water Ms developed by Adams. 3_ The predicted dilution of the diffuser system s 16 at a mismiu
Tenessee River flow of 99 cubic ters Fer second (3500 cubic feet per second). The two
dimensional structure of the discharge plum was predicted using the method of Jirta which is
Lased 3a the theory of Adms.  For this diffuser ystem, the vriety of discharge conditions
can result in either fully mixed or tratif;a conditions downtrea of the dscharge.

The pplicant cpared the predicted dilution for  physical odel diffuseg using this two
dimensional theory of Adans and neasured dilutions for th modl diffuser.” This coarison
(anl ogous to the prototype series of siicae  d discharge ports) In shllow water was prinarily
a two-dimensonal phenamon and that the resulting dilution could be reasonably predicted by
a two-densional theory. The applicant further concluded rhat becuse the predicted dilution
based on the two-dlensional theory of Ad never overestimted the easured dilutions in the

model, this theory could be used to conservatively predict the performnce of the multiport
diffuser systm at the tttts Mar Nuclear Plant.

The results of the model tests showed that the expected diffuser-induced dilution was achievd
approxittely one diffuser length dowstream. Thus, the are of iffuser-Induced mitini
extends approximately 49 nters (10 feet) downstrea when the downstream |  of the diffuser

stem is discharging. approxmately 24 meters (80 feet) downstream we the upstrea Ie? of
'the diffuser syste Is discartin “ad 73 ters (240 feet) downstrem when both legs of the
diffuser system are discharging.'~ The mixing n  proposed In the NPKS Pemit WO provides a
zone of 71 metrs (240 feet) donstrem over the entire river depth ad diffuser syste width
(73 meters ¢ dhould encOss allf obperation.

Based uon the analytical ethod used for the diffuser desin and its gremoent with physical
"odel results, we conclude that the aplicant's themal nalyses are cceptable, and their
a,~licable Mater quality standards wil be met.

5.3.7  Operatonal Cheical caste

Table 1.1 listed chmical usage at the stition. The maor addition to the Tennessee River will
be dissolved salts. These will include 987 kilogra (2175 poud) per day of sutfate. 3
kilogram' (1389 Pounds) per day of sodium, and 344 kilogret (79 pounds) per day of chloride.
The TIncreases in concentration of these chemical species after mixig with the lowest flow into
which releases ul | be made (99 rubic meters/sec) would bo 0.1 amgl, 0071 mg/I, 0 r.04ng/1
respectively. A coparison to abient values (Table 2.17) shows that these soncontratin
changes are” Aegligible. T eaperatito of water in 4W cooling tner will tincrase the
concetration of naturally , uw-ri  substances n tho riv. b a average of debot O.ts.

Thus evai.oratin willt Increir  Sulfates, sodum, and chloride by 0.03 7g/10.002 Itl and
0.002 w-'1 reC: tLvely.

The station will also add about 6tkl go s (13 pends) of Intper yea (including that
added as hydratne' fro the auilary steam generator bleden. Tkis would be p*rarily in
the tonled form in th naor  discharge pH rane a therefe would not pose a toic throat
w if discharged over a short tie period. Thw ntrient effect in the rvoer after mWAI

with the 9 cubic mters/sec (3 Sfs) flw Would also be nliibleo ev if rlesd oWr a
short tme perod.
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A eted t SctinS 324. Ch, not _eul tiéscklr t toeintilly tme | ew«s. For cote
1Ir *0 _redo whetrtrerir asificat ki t of 0.01 r rally rod ct gimic
ife. . Br "gthe two thre-w periods Mhr the OMG®Bm Is being ¢ i to cntrol
Asiatic clw growth, chlortne ccentrati  ny eceed this val t tee discharge. Stice the
diffusers . located in aM na which is sw =~ bpthe river flus, orcSAl, lil bde contact
with rwter at the dfsclri-  conertrttio for  etened tie period. erefore, it is appre
preles  to recedyi the dilttin effect of the diffetr and to  )plythe toxicity criterion to
the coceNtrat:o prodced In the river loediately damtravm of teé diffuser rather thn to the
concentraton  tthe dscharge. Chlewlne reidualS will also be reduced chemiclly as mixilr

with rer water occurs. _Although the xtont of the chemical reducto s not readily predictd,
t will be sitgnticant. The proposed chlornation for cla cntrol will operato near tho tonic
limit. xceedance of the limit allos the possibility for loes of aqutic rganis.  Sock loss
would be considered a potentially woccetable Impact. The WKS draft permit limits the conce
tration of total reidel chlorine In the dischrge to 0.1 mg/l, with dilution at the diffuser

of 10:1. Cmpliance with the WCS limit will assure that a toxic condition doe not occur.

5.3.3 Sanitary wstes

There is no chian in toe plan for the snitary waste tratm t system.** Mith the controls

in the proposed WUS permit (outfall et | nrer 005) tlere wil b no adverse Offects

to the sanitary wste system. These limits are based on EPA Guidelino for Secoldry Treatmnt
of oestia - st e Mater (40 CFR 133). The State of Tnnesse has provided a draft certification
proposing ore stringent limltatitns (%s@ppendix E AttaciMet Cto draft nOS Permit). The
staff concludes te fcillty will meet the ore strinent limitations.

5.3.4 [P I(ffluent Guidelinemd L tlg

The Watts Bar Wuclear Plant is classified as "Gnorating LUnit for the urpose of establishing
offunt limitations in conl  nce with Section 301 of the Federal ater Pollution Control Act.
As Georatins Unit, the station .mll achieve effluent limitations lhich roquire the appli
cations of the best practlcai control tehm e currently available [P.L. 92-500. 301 (b)
(1) (A)] as deftine in 40 CFR 423.12. The station sha also wat more stringent Ilmitttions,
including those nasusry to met wter qutlty stuodrds, treatmnt stndards, or schedules of
camlince established pursunt to y State la or regulation (undr authority preserved by
Se:tton 510) or ny other Federal law or regulaton or requird to tplement ay applicable
water quality standrd stablished pursunt to P.L. 93-500.

The ffluent Limitation lidellies are sumorled n Table 5.1.

Secause TVA is a Federal agency, a discharge pert und the provisions of Section 402 of the

federal Water Poltllon Control Act must b obtared from the Cnviromental Protection Agncy
(LPA). A capy of the draft pemit prposos by EPA and the proposed state certification are
included tn Appendix E. The pemt requires aonitoring to assure compliance with the effluet
imitation guideline.

Other effluent limitations necessary t eet water gality standerds or other regulations ar
also include In the INPS Pemit. The concentration of total residual chlorin in the com
bined statin discohrge is limited to a maxtum vi1 of 0.1 mg/l In order to, eet toxicity
requirmnts of te Tennsse wator quality standard.  The concentration of phosphorus result
i nt from inlti etoal 1ci4lin  wastes is lititd to a SulwM of 1.0 M/1. The disceren  of
polychlorinated biphenyl (PCl) cmounds is prohbited by the draft pemit.

5.3.5 ffects on titor Users Throulg Chaigs in  toer uallty
As deorikbd under Subtecttos S3.1, 5.3.2. and 5.3.3 Above. chaeng n water quality due to the

atts Bar Nuclor Plant will not reclude any of the curront or projected use of the Tnessee
River.
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n~ ~ tw the hi hm  eserveir ac_d>. Thorst pd1 me of
te to r &ithest ir emds reetrw tis.
IIlchlsmelaanor Is aulttirwe reservoir ¢ isoperated Is aierdeince *ith as tab
dt cure er prpos of vigtlon, flod celtre). ad Idrectric pew gerati-e.
The staff agmrM  ith thel aists conclusism that cns tve water use at Natts  r Sclesr
lant owm m | UM1 imoct a t swiremto thrsu , or the pel s.leti S of.

Chichemeae M o r a Iti sr Watd laocerdnce ith its stattory ' urposes.

S317  ffects as reAnute

Agrurter sysm as doveped to V the attS or MAclear Plat, the aotts r IMdr
Plant ad a marty rort. The gr atr syst. located abut 3.2 kil tes (tes S)
rom the site, cosists of t Wilwith a mim ¢ cty cubc mters (7,00R
glll ) peWr day anda stad Il with a m-nx cWapacity of MS caubic aters (144.000

| i) per day. The ma %reMteMoseptie of the plant which will occur at
retial toartup’is supcted toll4 ¢ s toer (300000 lloas) per dy [42 perct of
the 2730 cubic etors (7 [.008llasn) pr dy camclty. The Mattst r b~ Sront and

ar resqrt W rbe _fuorished a timum of cubic +t0(200,00 gall ) per day
(2 percen8 of the 2730 cubic mters (710.06 galles) per day capacity.

The thret Mvlls a withdral Iwter fr the KM blemite auifer. umplMg tests conducted
at these lls, using a meay abnduM wl as as obervation Mel, re used to etimte the
radius of Influence. It as detemtd to be cmidM ly Iss than 122 metrn (400 fet).
Stme the clost doestic wtl is 0 mters (1000 fot) south of the Matts Mr grou Fter

sstoU, te taff coMcliMu t this syste 1ll teaffect local reP  ter users.

The us of grounduter at the Mtts ar statil altered if a proposed regial  ater
systo | d Iped for the cities of Ncater OW irgin City.* The regieal systom includes
n itake aMattd or rerMe ir t fr sitls upsMtr frem thsite.

5.4 ENVIMI ™ IPCTS
5.4.1 Teritrl rviroment
The StMtie

The principtal smoe of pct  toerrialtl emirmt frM tM statstems t  opera.
tion of the Naturl draft coling ters. Locl fing and ing, drift, aesthetics a

oise were cosidered in the FES-CP. The applicant ~ ts re-eamined drift and plm-interaction
effects is respone to staff oestions.

The ampplcat's analyses idicato that there will be  significant occurrence of cing

attr  table t the operatont of e natural draft cooling ters. cas of the he ~ t of

ther  tnNt drr@Mig tonrs. direct contact Icing, if ny, will be limited to the Idn

Ridge are anrth t of the plat n re occasins. The staff has considered the available
fMettion and  cursn with this assessmant.

Consrvativ  drift estiates re established by the applicant indicating a maNxiw rate if

abeut 10.08 thaly/ (-Ib*sacwmlyr). This rte is wich Iss than the aounts Nnr thought

to cae dage to salt sMAIti  vegetation." The staff concludes that No significant
pacts on vegetati are likely to “ccur from cooling tower drift.

Acid mists a acid fly ash de to Mrgence of cooling toeer plumes a the Mats har col-fired
plant stacks were discussed is t FS-CP and it was concluded that effects shuld be misiml.

MU pla from afa I-fu plant already toain *all of the logredists needed to cause
id droplets at Acid rei articulate to act as catalystat tor apor fr the ydrgnM
t the fuel d os mater Cnditions, ater droplets ftwW t condensationf the
ator vwr.  Fr mFet coal dMepits, abet 0.5 to of ter vapr is created for each kilogram

1-6
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Because 00 lilted operatig eoperience n iler circsl t , the staff beleves It is

prudent to undertake a litUd tern In  ton program becase a megin of uncertainty exssts
in the foreging cor:lesion. The staff's reqgiremnt for a limted te  peationtt | monittoring
progra is given i Section 6.3.6 of this statmet.

Operating dat from two natural draft coolin tonrs indicates that to dati bird collision

on cooling towers result | relatively few tlities each year and that this cannot b

rgarded as a threat o populattio at larde. * SM mncertainty enists,  wevemr, as to
,ether stiificent episodes might occur o cooling towrs, as they arem) nM to occur O

* 1 toleison or radio towrs. In so cases with other towr types, episodic bird kills

may account for hundreds or thouesnds of nortalities | na sinle w~ernight occurrence. This

has not yet been reported fir cooling tows. [Itis the staffs opinion, howevr, that

nough uncertainty exists on this question to wrrant a linited t omof surveillace of

cooling towers for the purpose of detecting and reporting episodic occurrences, ifany take

place.” A bird nonitoring rquirenent |s,therefore, given i nSection 6.3.6 of this statment.

5.4.1.2 Transm sson Lines

ced electrical currents and electric fields, (3) comunications nterference, and
corridor maintenance and herbicide use. The evaluation of effects of ozone production,
caonunications nterference, corridor maintenance and herbicide use was covered In the FES-CP.
This evaluatlon reains valid. The staff includes below its evaluation of induced electrical

ctrrerts and electrical fields which was not previously presented for the transmission lines
of the Wtts Ikr facility.

iougci of inpact associated with operation of transmission lines re (1) ozone production,
lafu

There | sa possibility that electrical fields set up round transmsston |ines could affect
persons In the field. Studies have been performed by m tecf the staff of the Johns
Hopki ns Hospital to determine whether exposure to electrostatic fields such as those existing
in transmission line substations result in adverse effects on humns, and were reported by
Kouwenhaven, et al.'* The Kousenhaven study gives the results of physical and medical examina
tions of elevn Tnemen over a period of 42 onths duringt te e they wre performing live
line maintenance work on a 345-kV transmission system. asuremints of currents induced in a
an's body when doing typical work on a 34&kV system such as on transmission towers and in
buckets were reported on. In the ormer case, the mn ' sgrounded while in the electric

field and In the latter, he is at n@otential (barehd work). Body currents of 100 to
400 microamperes for the tower work and frem 85 to O microamperes for barehand work wee
measured, depnding on degree of bucket shielding used. Field intensities also ere determined
at various partsof the bodies for men doing barehand ork  hese ranged from 0.4 kV/in

(20 kv/m) to 12 kW/in (470 kv/m) at the top of the heed to U o 4 ki n (200 kv/m at the
knees, depending on whether full or partial bucket shields were used.

As a result of this study, the authors reported that:

"Considering the period of observaton (3-1/2 years) and the method of study, it can be
reported that the health of the eleven observed linemn was unchanged by their exposure
to M lines. Also no evidence of malignancy was found. There was a decrease i nthe
sperm count of two of the 11 sbjects.” The significnce of this is not clear and warrants
further study; but no correlation has been foud betw  exposure to NV lines and any
effect on thé health of individuals in this Investigy in. mong the 1l mn tested,
there were four who had had many hours of barehand Wrs during the  ieod of this inves
tigation. Not a single eoef thes ron showed ay cnge in his phyical, mental, or
emotional characteristics. Their laboratory studies remained entirely normal. ~No
evidence was found that an adequately shielded linemn is endangered in any my by
working barehanded i m VAC electric field, within the liits of this study."

Studies of this nature were als carried on in the Soviet Union and their results ere reported

at the 172 International Cferene on Large High Tension Electric System, Paris, France, In a
paper by Korebkova, 1 1. * [Inthis study, a systematic medical examination of about 250 person
working” tn M00-k svTtasTons for a.long time watertaken.  Fasurments were also made of field
strengths ti various areas where these persons wked i n500kV substations and similar locations

tn 710-k substations. Field potentials up to 21 kVmwere indica ad in the WKV substations.



the AeroW report stated tht "theexdmra e s ed tat -ti  work st 0-kV WmetU

tiem wtrt t pr. ctitive esre reswltos n stliterin | tie e state of the central
rw systa, heftt bled vessel syssa n ar leed stcture. | asn
calaid of r— lisell petentil."” It mes also Mcltl that thle depth of te

fumctona diseaes ttrO e directly dpends as the tme of stay in the field." Criteria
for perissible duratie of persnl stay in electric fields were give ad ranged from five
minutes per day at 2 ky to unliited time at 5 kV/im.

In a follow-on portby the Johns Hopkins staff mmbers, results weri given for the continued
examnation of ten of t previousy examined lineman who were still mployed by the powe
companies."  The report covers apleiod of nine years nding June 1973 during which the men
were examined completely sen ties. There were no significant changes of any kind found in
the physical esminations, nor wre there any significant abnormlities in any of the labore
tory studies. No disease states were fond that could bein any my related to the exposure
of the men to high-voltage lines.

The r.vestigators were awre of the Russian paper and specifically looked for disorders
described in ii. In particular, no disorders In the functional states of the nervoes and
cardosvascular systems of the workers reported by the Russians were found. The report
cautioned, however, tht in view of the two diverse populations examined, with entirely
different cultures, working conditions and environments, comparison of the two studies should
be "viewed with great caut'<n.  The report of the follow-on examinations, therefore, did not
change the conclusions reached in the earlier study.

A recent Russian paper, discussed during a USUSSR symposium on high voltage transmisgion
reiterated that extra high voltage (EV) substation workers had experienced problems. I
this discussion the Russians state, "If the exposure is of brief duration, the effect dis
appears.  If the exposure is on an extended daily basis, the effects appear to be cumulative
but '11 effects disappear in one month after removal from exposure." A second Russian paper
stressed that present Rusgan standards apply only to maintenance personnel working on
electrical installetions. Standards permitting higher volta%e gradients for local popula
tions and agricultural workers are currently being considered by the Russi4a ..cc these
populations will be exposed only infrequently.

n

The staff is not aware of any reported observable effects resulting fir  exposure to electric
fields radiated from high voltage power lines. The physiological effects reported by the

Russians were observed on workers in EHV substations, not on individuals below transmission
lines.

Currently a number of carefully designed studies of the biological effects of electric fields

are underway and additional studies are planned. These studies are being monltored by the
staff for any resultant gu(idlines.

The apglicant has calculated a aximu electric field strength at one meter above ground for
the 500 kV transmission line cc.nections to he Watts Bar Nuclear Plant of 9.1 kV (IS)/meter.

Along the edge of the right-of-way, the calculated value of electric field strength at one
meter is 1.7S kV (Rl)/meter.3'

If these gradients occur, using the more cons rvatiw Russian study, amn could daily spend
three hours working beneath the lines with no adverse effects. The geeral puolic is not
expected to spent significant amounts of time in the transmission line right-of-way corridars,

The line will be designed to meet or exceed the clearance rquirements of the Natiohl
Flectrical Safety Cade. In general, the following clearance will be maint.-.ned:

Open Ground 35 feet
Second_arK Yn4ds 37 .net
Main highways 40 feet
Foreign lines 20 feet
Railroads 45 feet

The staff has analyzed data on the effects of high voltage electric line* on plants and
animals a dhas found no evidence to date indicating hzardous effects to plants or aninl
from present levels of fields generated from existing transmission line technolo.e.

Based upon the data sumarised above, tn staff believes there should be no changes in the
applicont's proposed design.



Indwced curwets are e | yo teiklfieed vapW s. ebt curreMs ca le.of shesifM popl e
could be induced in Wehichls ~ ttht ~ Ce dng strops. Ay*teen r s ctfurevtitimtal lert
Inth rt  -O-wr should te-.mo)fd the  ampliemat, eM cily such ects1sM | te

or rail [ins that run 1arlle to0 the rI|t-of-Wa¥. It sest-ée  that ae. map* .d,
causMig involuntary mescl reactin my occur, but no E)ermaet phe/sologlc hm Is sitely.

The staff believes grundi  measures will reduce the likelieod of shock to a level whichi's f
no concern. The applicant s cmmitted to investigate during the operational life of the lines,
all reportsof Induced voltages and use corrective equipmnt and materials necessary to eliminate

the nduced voltages in the right-of-ay and off the right-of-way with the permission of the land
owner.

It is the staffs assessment that the 500 kV transmission lines for Watts Bar will not produce a
maximum induced current in excess of 5 milliamperes (RiS) under conditions of maimum line sag
when a large truck or bus under the line is short-circuited to ground. The maximum induced
current of 5 milliamperes is presently being considered as a safety guideline In the proposed
revision of Part 2 of the National Flectric Safety Code.

5.4.2 Aquatic Environrent

The assessment of impacts on acwatic resources associated with the operation of the Watts Bar
Nuclear Plant are essentially the sae as presented in the FESCP. The data obtained in pre
operational monitoring (See "Section 2.5.2 and Appendix C) provide a baseline for confirmatory
assessment of thase potential impacts during plant operation.

Although a entrainmnt loss estimate for phytoplankton and zooplankton could be ade, it is our
conclusion that such an estmate is unnecessary, and probably meaningless, in light of the high
variability In the observed data. The high concentrations In the Watts Bar Drm foreby indicate
amajor source of input, which obviates any consideration of Fr;ossible depletion of these popula

tions in the site vicinity. Population changes outside the therml plum mixing zone are not
expected.

Recently acquired data for ichthyopjankton in the vicinity of the Watts Bar site during the 1976
spawning period (See Appendix C, Table C-16) indicate uniform distribution ?f the early life
stages across a river transect. Therefore, ichthyoplankton entrainment approximates hydraulic
entrainment. TVA has estimated that, for 1976, approximately 0.2 million eggs and 26.8 million
larvae would have been entrained if the plant had been operational. These estimated losses
represent 0.32 gercent of the eggs and 1.06 percent of the larvae transported past the Natts Bar
site. Table 5.2 shows the estimted entrainent for each family of fish collected. Only the
freshwater drum (Sciaenidae) was represented in the collection of eggs. Clupeida., including
gizzrd and threadfin shad, contributed approxmately 91.5 percent of the total larvae collected.
reshwater drum and Ip s spp. larvae contributed 5.5 and 1.9", respectively. The clupeids,
freshwater drum, and piMS are not restricted to the tailrace habitat for spawning success.

The importance of the tailrace as a spawning site for the migratory spawners was not demonstrated
by the 1976Tchthyoplankton data. These taxn represented less than one tenth of one percent of
the total larvae collected. The sauger, $tto n cinndense, which would be expected to spawn
in the tailrace area. is also one of on0ly two ide—tili ost  fishes for the glochidial .tage of
the endangered musse, IMiJls orbicul t.  The ichthyoplankton data for the 1971 spawning
season indicates limited aibun  celf sagr, i.e.,, only one larawss collected. Th other
identified host is the freshwater drum which ould have been sustaned entrainment losses during
1976 of 0.32% aod 0.61% for eggs and larvae, respectively.

Based on the one year of ichthyoplankton dat, t is concluded that the losses of ichthyoplankton
due to entrainment will e at acceptably low levels and that neither the reservoir fishes nor
ei'Jngered mussel will be iignificantly impKcted by such losse.  Additional monitoring of the
ichthoplankton passing the site is needed t assure that the 1976 year was not atypical with
regard to tailrace smning. Odta for 1977 have been collected by the applicant and should be

'valhablefor tcorpcration in the Final Enviromental Statement. Oita for 1978 will be collec
-ted and presebtod in the applicant's preopertional monitoring report.

Impingees  of fishes at the Watts Bar plant is expected to-e minima due to the low
intake vtlocity (i.e., maimu mear Intake opentgs of about 0.4 feet per second) and limited

mke f_' uaer required by the closed-cycle cooling system (i.e., moxinum of 071 of the average
river  fi).

Asxswwent of other ipcts associated with plant operation as described in WAts FES remai
valfd.
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Fam |y

Sctlaend Eggs
Clupeidae
Cyprini da

Cat ost omi da
Ictalurlda
Per ci cht hyi dae
Centrarchlde
Per ci dae

Sci aent 4ae

Tot| Eggs

Total nish

From TVA, Envlronmental

AM

S ATIS BM liuCI

Searonal #
Treasported

3.7328 x 107
1.3669 x 10

6.2125 x 0

1.6405 x 10°
1.6127 x 10,

SITE, 1976

Seasonal

Entrained

2.1457 x
2.5047 x
7.7600 x

2.5178 x

3.8480 x

6.3013 x

9.8184 x

2. 1457 x

2.6800 x

16

Infornation. Supplemnt 1. p. 3-17.
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Entrainmmnt
(M)

0.33
113
0.67

0.18
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1.01

0.61

0.32
1.08
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Exposure Patheys

The envtiroental pthways hickh we cosidered In preparing this section are shown tl Flgure
S|. Estfrtes were made of raditton doses to man at and beyad the site boundary based on
NRC staff istimates of expeated effluents as show In Tables 3.3 and 3.4, site mteorological
and hydrological cotsiderations. and exposure ptbways at the Wats Bar Nuclear Power Station.

Inhalation of air and Ingestion of food (and Wat_er? containing tritium. C-14, radiocesiw and
~idloiodine are estimated to account for essentially all of t6al bod, radittin dose commit
dents to individuals and the population within 50 miles of the station.

Dose Commitments frm Radioactive Releases to the Atmosphere

Radi oacti ve effluents released trthe atnosphere from the Hatts Bar facility will result in
sal I:radiation doses to the public. NRC staff estimtes of t*e expected gaseous a&d particu
tate releases listed i nTable 3.3 and the site meteorol ogical considerations discussed i n
Section 2.4 of this -taectent and ummarized i nTable 5.3 were used to estimate radiation doses
to individuals and populations. The results of the calculations are discussed bel ow.

Radiation Dose Ccmitmaets to Individuals

The predicted dose commitments to "maximu” Individuals at the offslte locations where loses
are expectod to be largest are listed ir Table 5.4, Amaimum individual i sassumed to con

sume well above iverage quantities of the foods considered (see Table A-2 in Regulatory Guide
1.109).  h;t standard NRC models we;e used.

Radiation Dose Commitments to Populations

The calculated annual radiation-dose commitments to the population for the year 2000 within
80 km (50 mi.) of the Watts Bar Nuclear Plant from gaseous and particulate releases are pre.
sented I nTable 5.5. Estimated dose commitments to the U S. population are also presented in

this table and were cal culated using the average popul ation densities discussed i nAppendix 8.
Background radiation doses are provided for conparison.

wt'hin 80 km (50 ni.) of the Matts Bar plant site, specific sma ol ogical, popCational and
agricultural data for each of 16 conpass sectrs afjnd the plancutre used to eval uate aose.
Beyond 80 km (50 ni.) Peteorological models were optr.poated by «ssiming uniform dispersion of
nobl e gases and c6itinued deposition of radlotodinel a.' particulates until no suspended radio
reclides rneained. Cose was eval uated using average popul ation densities and production val ues.
The doses fromatnmospheric releases from the Watts Bar facility during normat operation repre

sent an extreely small Increase in the normal population dose from background radiation
sour ces.

Dose Comitnents from Radioactive Liquid Releases to the Hydrosphere

Radi oactive effluents released to the hydrosphere from thi Netts Bar facility during normal
operation will result insmll radiation doses to individuals and populations. NRC staff asti

matet of the expected liquid releases listed i nTable 3.4 and the site hydrol ogical considerations

discussed in Section 2.3 of this statenent and sumarized i nTable 56 were used to estimate ra

di ation dose comtnents to indiiduals and populations. The results of the calculations are
discussad bel ow.

Radiation Dose Comitments to |ndividuals

The estimte dose conmitnents to individuals at selected offsite-ocati s whereexposures are

expected to be largest are listed i nTable 57. The sundard NRC models given i nRegulatory
uide 1.109 were used for these analyses.

Radiation Dose Comitwnts to Popdlations

The estimted populitim radiation dose commitments to 50 niles for the MattsBar facility fror
liquid releases, based do the use of ewer and biota from the Chickamaug Reservoir, are shown

9.10
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TMEt .3
S ~IV OF AINMSPMERIC DISPERStI FAC10SMD buNt 10
VUMES FOR SILECTEU LOCATIOS NEA TINE ITTS Mt NCL

POIER STATICI
KREATIVE
o OeSu Vg = A M IOt (L2
erest Sitc A 7.8 C-06 1.8 *-08
Land Boundary I 5.0 E-05 7.1 [-08
(0.7tmi. SSE) C 2.0 E-05 2.8 E-Ob
2.7 E-06 2.8 E-08
eerest Residence 1.9 E-05 3.8 E-00
and rardon 3.5 E-0S 4.9 E-06
(0.87 mi. SE) 1.4 E-06 19 E-08
1.9 E-05 19 E-08
Narest Farm and 1.B E-06 7.6 E-09
Milk Anull 9.9 E-06 1.9 E-00
(1.39 mi. SSw 3.6 .-06 6.9 E-09
4.4 E-06 -6.9 E-09

#Th  dosepr-fitfi Tn the following tbles are corrected for radioctive decay
and clout depletion from 4e-ositton, where approprrlite, In accordance with Regulatory
Guide 1.111, "Methods for Estimatin?__Atmoipherrc rraport and Disperslon of rseous
Effluents In Routine Releases few Light Mtar ORctors." Hrch 1176

**x%" greqt” refers t. at ype of location where the highest raiattim doer ts expected
to occur from all appropriate pathays.

Source A is rector building 24-16 h. releases/yr.
Source | is vaste 4cay tank 15-8 hr. releses/yr.
Source Cls uxiliary building. =

Source D is turbine buiding and air €jector.
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LOCATIn

Am st*
Residence

(0.87 RI)

Mrest Milk

hnumls
(i.390. St)

ertaut* Land
Site Soundary
(0.75 mi. SSE)

"~ 'm-" refirrst
"Less than 0.01 a~

TMLE 5.4 NIAXIM AMIRAL DOSE CWITENTS TOD InDIVIOUAL DUX TO GASEOU5 Mo PRTICULATE EFFLUES

PATMIWV

Plieo

Grond (osit
Inhalation (adult)
Vetatlon (child)

Plue

Ground Okosit
Inhalation (Mult)
mllk (Infant)

Ground Depo it
Inhalation (Adult)

PATIWMTA: ~SAM

1.9
0.0235
2.4
4.2

0.21
0.010
0.3
0.47

1.0
0.033
20

c -TRATT

L &luewT

1.9
0.025
2.4
4.2

0.21
0.010
0.3
0.47

1.0
0.033
2.0

BOE

1.9
0.025

1.9

0.21
0.010

0.45

1.0
0.033

DOSE (Mrlyr)
we&

1.9
0.02S
24

4.2

0.21
0.010
0.38
0.50

1.0
0.033
20

T™MIN
WV

1.9
0.035
29
4.8

0.21
0.010

0.51
4.8

1.0
0.033
2.7

hat tl Pe of locatltn dere te highest radiation dse Is expected to occur from all alppwlirtate paltal,.

vr

0.mo

047

4o

.4
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tUijthe t&wra T~emoseaSitate lockgrSv~I dose (101 Wwi/yr) Iwila0, 4me-yM
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jK S. Aff ODVDA mMC

Uu(bo t. Temestti

FOSY Fish 0.071
U (Outfall At"e)
Sh~relme (outfoll DAa)

=%4as ftw 0.01 R-y-r

0. XG

Wyl

Oow (iMm/io

0.097

FL

0.019

0.011

0.013



il ~~Tet ca.i pmer bysed SitoeJMel | dwthe Uspim OS diuwtssed -
Apmndia

Saco uu redd et de ae pe fVded panis  fttedose fmrolhs
eleae f 't tts ear facility e eAet M eses i the poulation de fer

Radittion frm the Fatility

Rdiation fields are produced t nucler plant nviros as a result of radioactivit~toneta d
witha the rector ad its associated components.

ses from sources withis the plant are primrily due to nitrogen 16, a radiouclide produced in
the rector coe. Si ce the primry coolant of pressurid watr reactors is contained in a heaz.

fly shielded ar of the plant, dose rates in the vicinity of P's are generally undetectable
(less than Swelyr).

Lee level radactivity storage continrs outside the plant are estiated to contribute |ess
than 0.01 m /ywa at the site boundary.

Occupatioal Radiation Exepor

Based on a revie of the applict's safety analysis report, the staff has dterminec that the
a|oplicat 4s cmitted to design fetures and operating practices that will assure that Individ
el occupaseoal radiation doses (ccupational dose is defined In 10 CFN Part 20) wtil be within
the_limits of 10" Part 20 ad that individua and total plant population doses will he as low
as is reasoably achievale.2  For the purpose of portrayti4 the radiological mpact of the

pl " oporati “on all onsite personnl, It is necessary to estimate a mn-rm occupation radia
tien dose. For a plant dsgnd and proposed to be operated i na manr consistent with 10 CFO
Part 20 there il bemany vribles which nfluence exposure and make it difficult to determine
a guttitotive total occupatioal radiation dose for a specific plant. Therefore, past exposure
eperience fr s rating ucler power stations has bn used to povide a widely applicable
estimate to be used fr all ligh water rector por plnts of the type and st for Watts

ar.  This experince indicates avalue of 500 an-roa peery  per reactor unit.

On this bests, the projectd occupational radiation exposure mpact of the YWits Bar Station,
wUits | and 2t s estiated to be 1000 nr per year.

Trlporotion of hRdioctive o rtiral

The troaprtion of cold fuel to reactor, of irradiated fuel fr the reactor to a fuel repro
cessing pant, ad of solid radioative aste frmthe reactor to burial grouds Is within the
scope of the MC report entitl., 'Emvrom tal Survey of Trasportation of Radioactive aterials

to and fr Nclear Power Plants. The eiremental effects of such trasportation are su
marized in Table 5.6.

Comrison of Dsse Assesm tNtodel

The applicat's site ad eliroementl data provided in the nviromntal statement” and in
bsequot aswers to mN staff ofBstio was used extnsively in the dose calculations. Al y

additional dat received which could significantly affect the coclusions reached in this draft
statent will be used in preparin  the finol statement.

'luatio of RadioloMical || t

# radiological impact of opereting th roposed Wtts kar Nuclar Power Plant is preseted
in tems of individual doe coitments In Tables 5.4 and 5,7. The anual individual dose
comients resulti  from routine opertion of the plant a small fraction of the dose
limits specified i n10 cn Part 20. The population dose cemti ts are mall fractios of the
dos f mNatural ee irow tal raisctivity. As aresult, the staff concluded that there
will be no  asurable radiological impact on mafrom routin opertion of the Wetts tar plant.

CaMirims  of Itculated Dos in eoDOB  hOeective

Tabloe 5, shous acpariso of calcuated does from routie reloses of liquid and gasous
effluents frm th Wetts tr o t with the design ~eiwctims otMA  di | to 10 tF 50. In
*rder to deteine cmplianl with Sectio 11.0 of Appondit. | to 1 CFR 50 the staff also
calculated the total by tipred dose cminttMte the poliatd ithin 1.1t o[B80 i.)
of the plat. The dseSwn st ated at © m-re and 12. mathyrled-r, resecmtively.

-17
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Norml Conditions of Transport

gHat (per irradiated fuel cask i ntransit)- 200300 Stu/hr
Weighlt(gvorned by Federal or State restrictions) 73,000 lbs. per truck; 100 tons
per cask per rail car
Trafic density | per day
Rat ' 3 per month
Exposed population Estimated Range of doses Cumulative dose to
number of to exposer exposed population
persons noividuals (I*n-rea per reactor yr)C
(millirems per reactor yr)
Transportation
orkPer 200 0.01 to 300 4
General Public
Onlookers 1,100 0.003 to 1.3
Along Route 600.000 0.0001 to 0.06 3

Accidents in transport
Radiological effects

Coron (nonradiol ogi cal) causes 1 fatal injury In 100 reactor ynars,
1 nonfatal injury in 10 reactor years;.
$475 pronerty damage per reactor year -

Data supporting this tatie a. r given In the CoN|ssion's Environneital Survey of Transportation
of Ralioactive Materials to and from Nuclear Power Plants. WASH-1238, December 1972, and Supp. I,
pRE®/038, April IM.

bThe Federal Radiatieo Council has recommended that the radiation doses from all sources,

of radiation other than natural background and medical exposures shuJdid be limited to , 000.

éillirems'year for hndividuas as a result of occupational expcsure and should be If'tted to"
500 mill iremsyear for individuals in the general popul tion. The dose to individuals due to
avenrge natural background radiation is about 102 nillirens/year.

Hven-res i san expression for the sumation of whol e-body doses to individuals ina group.

Thus, if each memer of a population group of 1,000 people were to receive adose of 0.001
ren (I mltten), or if 2 people were to receive a dose of 0.5 rem (500 nillire) each, the
total man-remi neach case would be | man-rea.

dAlthou hthe environnental risk of radiological effects steming from transportation acciderts
i scur-ently incapable of being nunerically quantified, the risk remains sill regardless of
wet hrr it is-being applied to a sngle reactor or anultireactor site.

5-18
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TMLE 5. [FIRZSWATES 00ScS 19 aW &
- WATsm oPITfl  ww, DE U xc$S ; Piij
" AINRI.- . . CM.4AV.TEfI
cTer "-H-0 ._.B\Itd_;l’ln 0CXs
SLrquid Effl t. -
Dos to toil t.ody frra
I thyl - - W nr. 0.10 armlryr
Dos: to My orgn fr
all pathways (Adult-Lh.r) 10mmyr 0.097  wiyr
Noble Gas Effluents (at aboundary) .
Gam dO&e- r.Atir 10 arad/yr 0.00 urad/yr
eta doyi it air 20 adyr 31 ftriyr
Dose to total body of an
Individual relyr 0.90 mrenlyr
Dose to skin of an
individ“al- mwy.V 31 Wre<yr
Radi ol odi nes and Particiul ate3
Dose to any urgan from all
pat hways (Child- Thyroi d) 15 -am yr 3.4 Menmyr

Appeodix | Design Objectives from Sections 1I.LA, 11.B. IC of ApOrdi Rl 10 CF Part 050

co iders doses to maimum individual per reactor unit. Vog.Heeler ~ V. 40, p.
1Ca My, 5, 1975.n

bCarbon-114 and trittum haw tbwn al ded to t hi -ategory.
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aet 4AMits foerlden pg to,

it is gmnerl' srea t the Uits _tatll""he for hknuas O tow
specim. Evers"n tht i tt mlateindie of -tutIs
-crcial tto  rf .1 sCIt. o We- - A (©
ear"tlty rle:fnrirtet causes*. WilN tihe  »ats ei iitw  Dbletw

It peislebl *Ifstebucressed radmesUnitivity iS9gMft i*t " lwfran wita"NWUta
laterutfus wd4tbthem streises (e h tttle4 “etc.) Mots me ith 4MZs
ceMred that sweaa rt<iivity (actw» df gitrMdty or erteltt) rt

enpsnes as ;" su thse expécted is the area w-rraltig the Vatts. Nr w e PIt.
FrhemNenrCt 1 all the Plasts for iicham ielylsis  rata espere tr -aesther
tha AXm %isee U, there WettbMi M cMes of exposures th@t Ce% cw r6 OH E/l
. letim toMr of tha tthei species or that aow  cb the bsur o wer  of tVi
rubjtt prmittd b¥ 10 | Part 20,t1 Since th®© IMtlaertuecluded that t-evidinace
to dae (tftcate that ne other living or?onss*are ry -such ore radioemitt*  than amm,

o *eeirabl  radiological apact o populations of bet” its epced as areslt of the
roetine 9opeat.  of this plant.

S53 WE-iem Eff.cts of tge UnAt  Fu3 Trle

On March 14, 1977. tMe amisstrc pigw matuli the Federal Register (4 F 13103) an itartim
revregardIRg tthe otiromunt  cdW4ratlons of tta wrmi “fuel ecle s effectiw
through Septoarbr 13, 1978 »d revisis Table S-3 of PeagraPh (e)-of OCFO » 51.20* Is a
susequent ammouneumt (43 F, 1S) — on April 14, 1978, the Comissitn further amdd Table
S-3 to clarify that the tabl does not cower 1(1% estiatlat of redem Mtelsid end (2) health
effects. The rThsed tabl is sho here as Table 5.10. Tp ftateri rule reflects wib aed
updated ftormati relativ to reprocessi of pt fW "u n(oedective st malig t
as discssf-Us|  UilOll.e

fl  Isocoside S e~  wfr»mtal factors  the uanli fvva¥c|
te0"%f *m<tg & Willing. teptinrischmet, fuel fabrtcatidi. and abnaeg t 6 [e]

ISnig lein “wstes.  These artdsctMbed In the MC eport 'itSi . Evkrainmtal Srver
of te UraniM FI  Cele.

S iafic ategories  Mtu  resmorce e are iplcWted oiTable 5-3 of the interi rule.

Thesi cagori el to led use, ter castp tiesamdi m»r efflcrtes, burial of
tmhea irw s igh and tw I-e wades. an rediatio de frwdresprtatie Ou
Mati"ml n. . The tablk* inctda the "tatise estto the U.S. populatin  Uesulting
Ml=a = re= liquid4 efflusen,  ibm cagestdeus in Tatle S-3 for reprecessing waste
mosage . eso traesportatia of Mate, tawmimitaed for either of th r ftel cycles

Imriw eonlyt  me rencycle), tit is, te ycle that results t fiha gratg Iract is used.

Thr fellowitag ssesi  nt of theenviromtal le ts of the fi-e ccle as rlaed td the
opeatties of the rwp iu et li based toh asiW e -m Table S-3 ed tih staff's

aeIP/sls of the rSt«ical iep rF redueoli fer t. sase of castm y,.the
aMiyuis offfl-ty c- Ctas bha_ wt in torssn aowl- 1000 Wme iF tI ed
rwocter a annemQ t_ ctw of ¢ In the fell"*tNg rOi" -and

te
dMmtlito i? the eiremetl iupcts  ti-fuel cycle, the staff cadusians -would met
Siattrgb If the aalyst were t be d a the Met electricat epar lupt of the pro;
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Tfe utaff's ~wlysis aMd cocluslons are as follim:

Lead Use

The total MaMh | am requirmnt for the fuel cycle supportinga mo*e 1000 Me ULR is bout
41 hectares. Approainately 3 hectar per year are permanently ¢ itted land, and 38
he:tares per year are tmporerily corited. (A "tpcrarv” lan,*  aamitmeat is a comm ant

for the life of tmhspecific fuel-cycle p;Int, *.. mt" rict eat plant, or succeding
plants. dn ab6ndonmt or deconissioning, suc la A . for any purpose  "Permanent”
comMitmnts renresent lend that may nt be released for . e ftar plant shutdown a ‘or de
camlis' ang) Of the 38 bctares per year of tamoroar y .mitted land. 29 he'. ; are
undl' .ed an; 9 hectares are disturbed. Considering -oon :lasses of land use i Lhe U.S.*

fuel- .ycle land--. t re~inents to suppe-t the nodel 1000 Ie LIR do not reprreset a
s ,nificant impact.

dater Use

The rlnrtcil atrer-use equipmet for the fuel cycle surforting a model 1000 MMe LP ti sthat
requirel Lt renove nmt' e heat frmthe power statins supplying electrica energy to the 6
enrice.wnt step of t~li cycle. Of the total annual requireent of 43 x 106 vy (11.373 x 10
gal). about 42 x 10" m' are required for this purpose. assuring that these plants use once
throf xu rooling. Other waste uses ionole the discharge to air (c.g., evaporatlon ‘osse,

-, process cooling) of about 0.6 x 10 W per year and water disclwged to ground (e.g..

ine drainage) of about 0.5 A 16 im per yeav.

0 a th~etrl ffluent basis. 4rMua discharges fro the nu;lear fut. cyc'! are about 4 o

tt  moldl i 00 MV LIYR using once-through cooling. The consuptive water Jse of 0.6 x 10 c¢
per year is about 21 of the mudel '3XC We LWR using cooling towrs. The raxivw. co-rimptive
water " ue(assiing that all plants supplying electrical energy to the nuclear fuel cycle
uied cooling towers wouul be about 6 of the model 10t) M Lw using cooling towers.

-Jndr this condition, therml* effluents would v negligible. The staff fiaws that these
‘ret" ,ionls of therrdl loA.*,s and water consutption are aceptable relative to the wate
use sad thri)l diccharges of te ;-cnosed pro3ect.

fcs,.i fuel C jspti’

Lx~ctrical e».er-j and prxcli heat ar rdtquired Ouring vartous pases of the fel-cycle
proc'ess. ' he electrical -ne'gy is usually produced by the combinatii of fossil fuel zt
a—rr',t.t!sl power ;lant,. lecftrical erergyissooted wtlh the fru' cycle repr.esets
about 5 'f the annual elctrical power , *qctian of the .jil ["A0 NWe LW. Process heat
is prierrl/ generated by the combustio o' natural ggs. This gas corsumption. 'f !$si4 to
ewCerate el e<tr'c-ty. would he lis than 0.3. of the *lectrical output frm the oocei plant
Thr st,ff «rsu th~s © dtr (* and :"n.<rct coQsiMion of elt.trical eeverfT for fuel-cyrle

‘lw-ed n are slall and acceptfble re live to the net power prt"d.ltion of the proe a
pmjric

r' *»thtt's5t  of Celtd., 4eou , and particul'li  eff»'yntd"t% f'ul -tdcl e Irotsi A'r
divin - 1r. Tth»e -3 'he p'rnci.al ttMes areC50 , . td p.rt'culates Batse on .Otl4 i
a (CoEcl o. iO.iroWnental yuality report,.” the (taffX;adf that tht ee eatiSMons crw ttut

an fatrealv P4 1*dita.naWV toshertic loading i1 c(warti.on itti t»sfe vismtP__ . fro. fit
statilrv f ‘*ete*us ton and tran"ortatiotv sector, iN ( .: .'e . about N.02' of tpv
*anjai tilma; t's<,crs *wr *tch of thes 5Xec.es. Y _tat' Dod "ve. S sXich  A(TVr.

in rfieces of (et polilAents ate *cer*<4)-le.

* ¢co(l-f i>td po.r ‘oat of 10@- Mxt itht  gti.9 ind ¢ * , trti the
dtsturtbace of about hl hectares per yetr f'r ftwl |vone.

eTh  jeveiet, A*to-rilt of th* Cou-s' x. Env' . * mit ul'.-t petO*tbr ;176
Fgures 1»?7 and "r- 8. iB8-7?
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Liquid chemical effluswts produced In fuel-cycle processes are related to fuel-enrichment,
-fabrication, and -reprocessitn eperations and my be released to receiving waters. These
effluents are usually ~esent In dilute concentrations such that only small amounts of dilution
eter are required to reach level-, of concentration that are within established stand3rds.

Table S-3 specifies the flow of dilution water required for specific constituents.

Additionally, all [iquid discharges into the navigable W~iur- rithe United State: from pl ants
associated wilt 'he fuel-cycle o)rat;ons ill be subject to requirwents and linitatiAns

set forth inan NPOES permit issued by an appropriate state or Federal regul atory agency.

Tailings solutions aid solids are generated during the milling process.  These "ol ution* and

solids are not released in quantities sufficient to have a significant impact on the
any i.'onmnt.

i adi oactive Effluents

"dioactive efflurit' e'.timted to be released to the envirormfnt from r,;rocessing and w ste
n'na.gent activities and certain othir phasei of the 'uel-cycle process are .; forth i)
TdL» 5-3. Using these datn. the s:aff has calculated the 100-year involuntary environ ental
do',e -oaitment* to the U.S. popultionr. These calculations estimate that the overall
invol,-taly total body geseos dose comitment to thr U.S. population from tk- fuel cycle
frxcl-j. ing reactor releases and the usse coa:itrment due to radon- 222) would be app.' oximtely
400 mnadem per year of operation of the wodel 1000 Me LUR Based on Table S 3 val ues,

the ad( itiona, involl.ntry total body dose commitmen' to the U.S. population from rad; . active
liquii effliwenc due to all furtSycie oprations other than reactor operation woule be

Appro Ima;ly 10.; Idan-rem per ye," of operation. .cs. the estimated invoiuntary 100-year
Wi inmental dose comitnent io the U.S. popul.rion from radioactive gaseous and liquid

reCd< , due to tlese portions of the fuel ;ycle is approxisMtely 500 man-ram ‘'whole body)
Der yedr ¢y oper.iton of the noCi 1000 We LIE,

At thl. time Table S-3 doe, not address tne radiologicae impe:tL associated with ral on-W?
ryleae.. Radon is released during 4irng and milleng operations, and is c.itted from mill

uillnjs.  ihe stdff has deteiined tbat releases from these operations foi each year of
or. ation of the model 1000 hle LWR are a. follows:

M" Tt 4060 Ci
Sit. and Tallings  idurit  active nilling) 700 Ci
a:tlya Tailings: : 'prior to stabilizicion) 350 Ci
,tadbiltzea *;il ngs. ' i.veral hundred years! I-to-10 Ci.;rr

Stabil::ee lairing : (af:er several hun~ted years) ‘10 Ct'.f

‘r?staff na cal-ulated population CL-e coBmiton2ts for these sourcet of rador-222 using
the?  WRADeiputer code d-esribed ir VURES-0:0Z Section IV.J A.eeadix A. The results of
t.-e calt:.latji rfor nining and nir'tng artivtties prior 'o talinas stabilization are

Estimated 100-Year ynvironmr  tal Dose
Co(witment (man-rem) per Year of

Rado' -~ P e--as Orairat of 3 . f «0DQ L.
Lung (t.ionchial
Total gdj req SieSli-v)
Pinti 4100 -A 105 20b 2300
il 'Rt- and af, e
tir . 29 750 620
rotas 140 J600 Z0
*The eni;*o m taTdoisc eituint EDCI i;,; he integrateo popa’ te' 4ost for 100 ye ~

i.e. it reres tst t Is a. the atwyal population desclfw 4 t*t*I of 100 yars, The

Pot;cAtiln dose varies wtt' ti.1 nd it is rnt practical to calculate .h:s dose for every
year.

Ada" C- -~



MWh!.ddd tso the 600 mn-ron total WAs dodew csitm nt for the elntce of the fuel cycle, the
ovrjtdl estitmod total body inOluntaPwi00-yewr elrirontal dose cnitL et tthe US.
population from tlhei | cycle for théedel 1000N' UI tiappruo etly O0mn-rOm. Over
this period of tire, this dose s eqgljvalct to 0.000021 of the ma-tral bUIg a4 e of
about 3,000,00.000 n* rnmto the U.S. opulation.*

The staff has also considered health effects associated with the releases of radon-~2, con
sidering both the short-toer effects of mining, milling aid active tailings, and the lor-term
effects from stabilized tailings. Dos* to the bronchil epitlium was used as the standard
of comparlson. As noted, this dose for minlg, milling ad active tailings ts approetastly
2900 manr om per ye..' of peration of the model 1000 NVe LIR ~ For long-teo rled releases
fromstnitoled tal;els, the staff has assuM that these tattings would enit. r yaw of
operation of the lodw 1000 MW LM | Ciyr for 100 ars, 10 Ci/yr for the next 400 y.ars,
and 100 Ct/yr for peritod beyond 50 years. With these assumptions, the cumultlive radon
222elease from stabilized tailings piles pra/ear of operation of the model 000 MMe LOR
will be 100 Ci in 100 years and 53,800 O I n10HYyears. * The bro.chiat epithelium deo
comitments for these two periods of 56 and 30,000 man-re, respectively.

Using a risk esttimtor of 22.2 cancer deaths per million man-+em lung expoure, the estimated
risk of lung cancer mortality due aaomining, nilling and active tailings missions of radon-222
would be 0.065 cancer fatalities per year of operation of the model 1000 HMe LUR.  Mhen the
risk due to radon-222 emissions fromstabilized tailings i sadded, -t estimated risk of Iung
cancer nmortality over a 100 year peri&J) ts estimated to be 0.066 cancer fatalities per year

of operation of the nodel )000 HMe LdR and, similarly, a risk of 0.74 cancer fatalities over

a 1000-year period. Wien alt other risks of cancer mortalities (e.g., hone cancer) are con

sidered, the overall risks of cancer fatalities per year of operation of the modl 1000 He
LWR are as foll ows:

0.11 fatalities for a 100-year period
0.19 otaelities for a 500-year period
1.2 fatalitlvs for a 1000-year period.

To illustrater ~ Asingle node 1000 MNe LR operating at an 801 e.pacity factor for 30 years
woul d be predicted to induce 3.3 cancer fatalities in 100 years, 5.7 i n500 years, and 36 in
1000 years as aresult 4f releases of redon-222.

Theyi doses and predicted health effalts have been camparea with those that can be vxepcted
frm natural-background amissits of radonw222. Using data from the National Corncil on

R& ation Protection (NCRP) °: te average radon-222 concentration inair i nthe contiguous
Untteo States i sabout 150 pC/I , which the ICRP estimates will result in an annual dose to
:he bronchial epithelium of 450 Mw. Fwr a stab'ized US. population of 300 illtich,

this represents atotal dose comitment of 135ni,~i.-m M remper year. Using the- serisk
estmatur of 22.2 lung cancer fatalities per mlli.n man-ra used to predict cancer fatalities
for the nodel 100u Me LMR, estimated It.g canc-- fatalities alone from background resd6f222
in the ait, can be calculated to be 3000 per year. Against this backgroune, the staft concleudd
that both the dose commitment and health effects of the uranium fuel j-cle are insignificant
whe! compared to 4~u comiitant0 and healtn effects to the U S. population resulting from
natural backgroutd radiation Sources.

Radi oac. i ve Wastes

The quartities of buried radioacttve My te Maer)il (lowlwel, high-level, and transuranic
wastes) are stcified in Table 5-3. For low-level wasres, disapsal at |and burial facilities,
the Commission notes in Table 5-3 that thermwill be no *igalficant radioactive releases to

the enviromett. For hih-1)ve’ and tansutan i cwastes, t- Omission Aotes that these are to
et buried at a Federal Reposiliry, and that no release to the environnent ii associated with
%Schli sposal . Ut EG- 0116. . whi ch provi des background and rntext for the high-level and
transurani ¢ Table 5-3 vilwes established by th Comission. indicates that t"ese high*leve;

and transuranic wastes wili k hkuried and will not be released to the biosphere.» No
radiological envtiroautal lapact it enticipated frm such disposal.

i aseon a aisull average natural be &jroUwd tiavit-»| dose comitmnt of 100 WMie and
a stablttled U.S. population of 300 mlliotn.

6-24
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O" dcicr t Dose

The tim QI gcuetionpr dese etrtbuiable to all phses *be fel cycls for the mode 0
M LM igs-%t 200 r[r)1 -re.  Thi stiff concludnp tht th occatmr?ﬁ dow ?Le no{ %H)%e

signifitct ~ envtronment timpact.
frnnsportation

The transportatp:n ~ dose to workers and th public is specifid in Tobl S-3. Ths dose s swil
4n’ is not considere~ significant i nraparisoh to the natural Lckgrold dose

Fuel Cycle
The data provided In Tabl* 5-3 and the staff's analyses do not del nd on the slected fuel cycle
(no recycle or urantiu-only recycle), since the maximum racycle option impact has be* assumd

fo* each element of the fuel cycle. Thus, the starff coclusion. es to acceptability of the
environmntal tpwets of the flel cycle are not affected by the sbecfic ful cycle elected.

5.6 SOCIOCCONOMIC | MPACTS

Plant operation, which wi| reach full sc'e in 1980. ul enpl oy 200 operttors T?' prntected

ann-al payroll for 1960 is $4.1 nillite in 1980 doll:-;. I't isexpelL.ed that the residential
distribution of operators for the faclity wil: be siilar to thac ) t~e Watts Bar Stfam Pleht's
200 oerator with a projected ninitm of 53%of .ti operators re;iolng within 2C atles of :he
stt..”  Afifs-d comunities will i;clude Spring Gty (pop. 1.902), Dayton (pop. 4,278),

Drtct'tr (pop. 807). and Aen., (pop. 12,685). It is tnprrbble that there will be any signft
CAst population influx directly associated with operation. v, any of the new jobs required in

the operation and intenance of the plant will be filled by piacns already permnently residing
in, . 'earea.

The comanities which axperteicet population growth due to the construction of Watts Bar will
see sor- decline in population eathe construction phmi na rs completion.  This will be most
evidei inareas with translent housing sucn as apartments and obile home park devel opnelt.
According to one stat official local nrchknt5 are antcipating a declkine i businels ectivity
due to construction wind downi. The exodus of construction labor will occur gradually ver
four years with the decline in populaiton being offset by the timoveent of operators, the

Increased industrialization and its a;sociatsd populatient, and the jowh of smll rsorts in
the area.

rvf projects  xpendty is of pproximately $luo,000 per year on purchases n twe local area
4,ini opeation. Thes expepditures will be widely ispersed and e not like;, to hav
sioificant impact in any one area.

TVA avrage annual i,-lieu-of-tax pdyrjmts over t hk life of ti* pleat are estimated to i h
17 million.  The State of Tetmessee will receive an Illocation of approximately $4.2 mllion
ar.nnily from the total. An additional $4.9 miltion average 4aw | total is ettiJted y3

acrue to state and lotal goernmnt trsra toe and tan quivaleow. p~ment by locl distribu
tors of TVA power.s'

Beef(ts accruing to the area from plaMt operation incide the creation of 200 nC~permant
Jobs with an average agual payroll of $1.2million, alloction of tn-IWit-of-tax payments. and
i*Kreasd loc4l personal incAme creaed oy local spendis by plant personnel. No significant
adverse social or econtmic effects are aticipated fro plant operation.

St.ondry benefits will accre to the aor frwa plant oeration. Thse benefits include 200

new Jobs rquired teoperate 4ad mantaita plaH and ao estimated $4.2 nillion aasul payroll.
here will e increase local persoas’ tdn Weated by |ocal spendin by plant prsonl . At
leat half the operatort are Paorcted to live wwtit a 10 til radius of th faciltty. The
toa(t arem will b ftit fri e the. distrme.ttga of a perceotae of the $4.2 million arnual
inmliU-ofta e-au aliacCt to Tennsm frr te sl  of electricity generated by the
a;kittx plant, Inaddition to t4 and to equivalent gig-a 5 paid bt distributorsof TVA

pet to Stte and laece' jovornonttl uontts wt ch are approxieately $4.9 *i. Vam | y.

to significant erseocial or *conontc effects are satilciptcl ?f platt operation,
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Pms-,era | ad epestleal imitewr, ow ebesm eOetoed.  The Sern

Itoering..pregrm are djscssed to Secto .2 and fludets'se Jlowd Ust*r

rl t, s%@el%% e ith’ trln&s ,bterresé%lae(istalst tc m 3 VS\htdI a-t_d ride.
*hcl cQ 0- . er

Waltr PRI g_gn aglsssed It Sectgo 6.3. The epmretio etearlegeea?psa Imrr?redie.
loital iteri  pgrwMwill be eteseM of the preoperationa pregrm. Litede r
timlaeter | &Xaﬂd ffluest seiterinmtwold begerformd I ceiumtiom with biological
stditering aUR pemit romrmats. th & "ti a rt plel willeluas* beijft
l.edl o rdélsh p lt- tdtw  vicatett) sit. T uff a rowrs ej|
tiomal Ichttpaste Ota tor9 ide as estifte if the emoOl variatie to u of the vtts
of f tatlrce area by OlYate sp -Oratteal terrestrial aiterilg will be re,

ind for thre aspocts of poldatial  tCt: chli, tower drift a"  itm Isteractti  with
ttS hr Stem Rut; bird collisiess cstha twers; ad mastemance of tromissims

6.2 PRUEMTIOML NISTUIMKPUNIM

6.(.1 .ttesal tulte Ite2re  cal Prenfre
m m 191, *rtew r l-eter (13ftdo ) twr wae stalled abst MOmetes (051 mies)
wmstsethLt o sfa reector beilding Ictrin t thétts Sr site. Tsperatur,
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| . . es
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(4, 3. 146, SaiM feet, re ctively). of Point, sa "rr@otlon, atmaosphtic C)Oe\n)eee
aid ralsfall are measurd | sm mter (% fet). hutl ollebare a as operatimnal at
fth1.,, 110, O 91 mite 14, W- and 39&fet ot Th ceFs salts imetwerolgcal

Ores at th afrs htr site meets te reumedetems ai itent of me"latlry bide 14..
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for tw-xe Kk etai M pasuds «ri the a»  -th. Seepts tse mte (M

ca t sadl ad gmrati ofes vtdle- (A NOWo C018 Pfr 68V *f
osli e;\dthe%ﬁtIBy, t rgel ative 'hU It % tCecsl (Ity Is slllyi  tho etm of the
steotrophic Iinf (Al):

Al*

Nigh values of At adicate greater pyoductien by the het  OretopC cme  t of the prir tic
coammty. mde up of baO'tria, fig *, alge, pretisuUm rtifers ai other asimlt m s
Lonr Vi eMs Wald indicse greater preWuctioe theM totrlOhc c-ip It, i.e., the alge.

High Ilus suggest that the total cmanWty is periestCGm s le~el of stress (e.g.,
turbidity or tolicity).

RestIts for 1974 through 196 indicate M.t hy atotrophic growth with Chr W1 phi ?]l.esnti n
theaf,erlph tonceaM ty i t@ of nmwW of geeW forW* sapling poerid ad fighm t
elative abundance for all Nt the Sprign 1974 per od. This progra has hoen ce fi

into 1977 *wthresults to be incorprated ti TVA's prWoeperatiM m r ittorg fwport.

Ichygpi>tlao

Details and results of the %t menitorin for Ichthyoplnktim during 1976 are described. n
Section 552 and Appendix C. For the 1977 spetning year. samplin was initiated «r . itely
one wek earlTir, i.e., tarch 16, 19 7 vs Isrch 24, 197. For 197.*1sping 1i i n reound
March | to Insure the detection of anyerly spiMng by tlwat  species such as sor.

In 1976 sampling design included tivw ly collections 're March 24 through Septa r 9 with
samples tratified y time of day (da, ~ day, dusk, and night). For 1977-78, the frequAcy
of collection-i bé revised to weekly from the 4da of nitiation throug the A of June
and biwekly therefter I0to S*eptebr;” stratificatiso  within the smpling day (24-hr) has bee
reduced from four to two strat. i.e. day and niht.

Adult Fish

The following proWpertional progr has booee iti*ted by TWA to ver : the baseline
condition of the ftilheies resources.

I. 0g)0jcttves an Scow

The objctiv of this 18-0 th study (Mrch 1977-Septombr 1178) 1 sto obtain hb in
fomtioS on the adult fish roeulations in the vicinity of atts fr Nuclear Plaim which is
located i nthe tailwuter of Mitts ar DO. Te* rogrm is designed to provide ™ or | pop
ul«tion 4at9 on spocies cOmp(sitto relative absadnic  reproductive chrcterittics

a* nv ofofitdaltnt species in the effected are.  Acreel survey will prove addl
tional informtion an the sport fish presre and harvest in the area.

It irsnticipated that these data will erify the conditte of the fisheries resourcs *'
dscasy d in the TWA tetts «r Final EnvtromeMtol Intact Sttemet. At present, O
operatioil menitortig of therni ofacts on fish ppulatiots is plinded; however, this
decison will be revie d upWccorletie of the baseline mnltorti  pror

2. Oe.trtipnolAggf.S igajAre

The plnt is lacated on the right b"k of ChickeUIMug teWrvetr (T Nl ) appreamktely
two ilet detRtre frMeattslar Dmo. Tw stations will Ie establiaed. Statien Ais
located at the plant site and will lie betwen TIM 97.4 ad iMd4. Thettten substrate
*ong the rilht ank of this statito consits of washo snd with scattred stm a
constitutes *I1Sall to O “v/ool e a. The lift bank tsubsttto Warie fri minly
rock ripr i the uw reaches of Ute stetta to rock 4 ceor sw 4 | liwr pertio.



t . fle hss gt bettl-m m eetreeSI toM Iwll-fn
ara at dros ff pickly wad* of dppa tety It 9.

3. ethod and hecelr e

Five fish samplfty methoft will be OWed to obtale deta so adult fish pepulations |.e.,
<r;ill and p netting, elctrefishig, shtortin seingt, aid crel serve). etenwo
aples will net be take because sttable oes de snt aslt nr the plat site.

a. il wtin

tapertqwtal Sill nets will be uMsto assess the spatil nd taempal distributins
of fish opulations at the te sampll  statimus. The nets will be 37.9 leig by
2.4 a. deep nd consist of five melsh-sle poel. The wmsh sts will be 1.17 c,
254 Ca, 318 ca. 506 a., and 665 a. ini*necutive order.

illl .i)ts will be set perpendicular to sore in pairs approsiamtely 100 n. apart
with the mesh sties runti in opposite directions. A pair will be set on Meh
bank at both statton A d I and will be fisht d for a total tf four nights evry
two months of th. study period. The nesh si  order of the nets wIl be reversed
each i they are reset (once each 24-hoer period). Informstie On the Wmbe of
each speKie ¢ kit in each mesh st~ will be obtained. Length-wleigt and gen9a
maturity stage of slected species (siagr. chnnel and blue catfish, Mite bab,

white crapple. carp, nd largemouth bass) will be -cerded.  GenadMconMdlti
will o designated as tintufe, nature, ripe, or spent.

b. H" Q3 NSS

Amamtuw of four uoo nets er station (two en each bank) will be fished up to four
nights = abth® thly basis. The nots will have a moth diameter of 1.19 .., I ngth
of"4.75 n., and ames ste of .06 n. with sevn Peopo and two threats. The nrber
of each specie collected at each bak will be recordd. Alse, length, uWghts

and maturity st ae of selectd species will be tken, s decribed bove for gill
etting.

c. (llctrfithint

Shoat-moate electreftshing unit will also be used in ?termining tUw distributti

of adult fish populations in the study area. Samples will be collcted on both left
oaright ban.s of each sutte. Five, thrtee-inute %ples will be taken on each
bat. Saplte will always be takeo in upstream direction to aijtain a relatively
consistent smant of shorellne fised. Sampling wtil be conductd one da each month,
and *I  fish collected will be identifed to sMci and enumerate. Legth-weight
end maturity dtl on the selectd species will also be collected.

Sin to twelve sine huls will be taken once each month. A 10.9 a, a 1.8 n. bal
seine or a 3.6 a. a 1.2 m. .minN seine will be used. Houl will be nde in overbank
ares and the mouths of stream locrted between TM 524 and TO 52i. Fish will be
identified to species ad enumeratd.

* Srt -t-4restof Fis'

Primary <1t inforation will be gathered by r full-time creel surve cen4"tod by
the emnwssee Utidlitf lesources Agency Chichimaug owseroir  Tels tlfornui.t
will be stupplweett by a TVA creel clerk who uwl Intervtee fisherwn inithe poer
plant ara o day each week. Thee two sources f inforfmtion will be coabined

to decribe the sport fishery pressure nd harvest in the Watts kar Nuclear Plant
area.

Stfifataluatio of ProB9pration Prooram

tle applicant's onitortil of the non-fish conponents of the agstit biots will preide neariy
fiv yars of baselte data for camprison witt operational data. The staff conAludes that



1111 - air  bleu lor$s fgl4ll

Tha appliscat's mtering of the iclagnte __ will previd threVmrs o-_Slinle dat
e olhims and ,wescompsitbes . t e r7ir f@st o 1978, WierOed
to the Mrch N, 't tart datesheet detect the pltta __ctuivity ofttaltece. m rs.
Th pme(il fraggeq&of allectces it 1nedi hdlve NciidwvbOite pdat

SU9  ritt, w prartlyun tae r sl reti. It y evisbleto
tecrese trhe renquc, eg., tfCe per aW , fellwilg the firollWtin f s clm
represetng th tailwac snars. Sping activity for these species a ocaopleted e
one tmtue t pr  with peat bWndance ecwriv. wer t to fr do. The iee  sed

Nig  frmenMy m wogssrynrdequtely efim tr =~ wm_ ng pri. bce er
ShelW fesl the late serily] "mergV.  bi  tly upulti fr te Swmr pemers appear
adequate to cIMersterise the ctiv ty of e spudss.

The prepertionul .ritoer  of allt (d JlIDt) fish will provide e=ittel Infemtio
ISs;pamrng ctivitit idetificatin f gene cittion for

: r selected spcies, i*
chwdingsts;fidgl AT WU, SANESorel oS TDR PO AR O TS Py fyhald h
6.1.5 PrmuNrttent Terrestrial bltorin

toff r mes a ewer proparatti-el aeril reMte survey utoriw clr  ITfred ad/er
Nltpeptrrlr Mittitand piotegrapl.

6.2.6 PrveeatWenal lediolMneil baitorinmr

Th icmnt began conducting ~ effsitgrperatiel radiwogical itdmt ¥ mrl

a Me M7a to provids for ~ienswrmnt of mclgmmadiatitn =~ rsel . trisftvi In
the plat emires. The prMretteal pru?rw., obtck is Meded to obtain a effcKttve per
tioMl red Ntcl arnite pnvra  wil permit tMhe applicat too tran persouel an
evakate vedus *egitpmot, Muth4«ques.

Asuary descripteai  of the applicast's Ir preseMted la Table 51. ThM pres (McripT
tt isnet (nt d to e aCplet tecAtClsectfticti nof the gr , wegltwl-  «
aslytical tectanques are deml gand aW liely tadidioto w ta prélMl » t

effect. Nr detaled Sifemt e® the applicant's ratoelegical mnter Tigr is Pe

seated itn Sectin 2.4 ef the pplicant's finl eviemntl SetoMent, costrvctio pmit
stop.

4.3 OPhMTIMIL IMIMTORI

6.3.1 hretienl Onuit Irltanrol |  PeMa

The uMiteeteertleicas | promr wtil cottee dn the oerttiM of the tts IBr ord.
ertical tpedtur gradit Msured bhee twhese t  Itevels btMeen rtes (110
fot) and 91 ter (300 feti. ad 10-eter (3-feet) tmaperture ad do pt | sramts

will” edisplyed indhe reactr cetrol rem.

6.3.2 eratiml b liyy Studies

ecause of the liitd  taact of toh statis n water qualit ait MicaMt  ti Sectito 5.3,
e*tem(ew operlttm  water quality studies n Mt  conducted. _Shortly after tartup, TVA
shuld cl!Oct nM h daite in the tiver to dimtnte that the differ prflmac met
design  jectives as reuied | the ppeedWWS pemit. WA stmlt vprevide a
tecthical te that crelates ntratig -perec With cndavime tobes frew  Wits | and
Mad dmaestr tes a sufficotly errMMeseTereste rate to  aWuymetecti t of equeti
eganio . This i¢ al required the proposed NPS pemil.

Stes  tr  Modty datemwt ¢a tcllete) t erJuttin  tll _tic te t.  Thismy b
ioitedato Waytu . dislved = gel, asulspeded sYf&®Il ~ The P}hposed ypeuﬁ/it

trnm tiht tsai et rativtMl  -nitertg pegar  to be rt pprw, ne We
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|h I&@ﬁla mkemter ditt sawle tans fs tloM lIIs

gra--iilaten entfrstg e ﬂ.hF?LH norstmu_1u free te plat ;i;
the efpped wtha .e 0od c bequitAtl-tMp seter fee  b7cllclpMite saMple will be
aulyred m ly for radi'Mcvitty. Te well ipgraitft fre the plat 1wille,sed an

cetretstateM, and at lest an” saple will M cllected fr It nammtMly ests. The

fl t Ideslt of tits epW stt41l Mittoriln preg, till M st ftlh to hle EelremMtl |
Teclical Speceficatlens.

6.3.4 @OPerltinl Climial ffltents enstrin

The effluent m wniltfrreq'reMsts re spcifled In the draft WeOS permit (see Appmlidi, ().

6+.5 ganBlatLailtPnelSIntijtlerUsB

The epplicat lhas subtted to the EPA  conceptual opratlenl m"atortNl plan for th
awo-fishtern aqutic beta s a prepmoed eppatimnt mltaring plea for n ge»rt as

entraiment ef (ishe~' tle - plans include c-mpenets, the details of Atch my be adit d
by the appitcutt upon cmpleea ot the preo-pwrattenal mitering report. Tho detailed
prgram will be slbjct to staff retew prior to statio operatiotn ad will be ftcorwpert ie
Ithe Enirmental TIMcLitl Specifkicttos (T+), as alpicale. It sheuj be eted that ti
applicant's sutittal responu  btC the inforlmato nW~ads of thle I  an th EPA throe

that agency's MrS pemitttigauthrity. T teM extlit haththe applict's eperatial»
mWiteritg'plan as st ftthn tle I | KSprt sUttsf's MC s «sformtit(n eedM such
MMitorign requiretitt will net tb duplicated it the ETS. wever., duplicattio to reporting
of progra results will litly th rquired.

The applicant' idecriptioa of the aperettiel mittnrtlg pWs. fellmrs:

Sec«ton 16 1"taeVlaltlte. * The 316 MW-fisertiet st»i»s at Mtts 1tr 1hcler Plant
WIO(iT ril IgTTt ITM1l- Atelau)t. ad Mseepl&tre cAS:ntities during different

dro*log*cel flew rveiam with s64cial nptlis durios the primary fish sp  ing peried.
April through Juse. The spat(l distriutlion of -the u pllankte c.telnntiel withi  the
vwitilty ao the platwll bto f prieary concem. Suckh *ta siolef prinide ea -timtiel
of that portion of the platoit cminalttle being ntrUtie4 n tite tcodser coolig maters.
and coiquently list is beo viable catitw nti ,f tMreservoir bteta a av i aRisttal
tlud resiwrc to larval Nt Qler planktiwtreM fltts.

Planeto  salpt , will be cmdoduc angl  tronects established beth uptroe ffr a*4ol
litewth ti tistat btos. Stimltmeut hje4ditgical stdtn wll detlemle toe swr

of tt Mwer ntrtifg tlw ceIM cOatlltdi ww st Thete sttules will crately
dfimn te effctf thef te structure an tie otoplleaite e d meplathtea cemunities.

l.oc tigg ] The ecoutatien r bloompificattc of citsticals to tow tiglis
ifm ntE gororeaniFs  rep rots an effective I( athed to dvruate tie offK" of an

eof lunt a rrr*intatite atUir @®cNn. timn  th(Aiatitc c{lan) andir
other freshater mssehs witl be paiced to leepnate|~ |strexa sttee*s
addistr nof att 1sr ustA ® tl ;as DStiéepr a ssl  will be pi~c€

Se ticaly witstla te m of iLeedmtoal im . MAft a? reviateléngt f tifeth
cl= or atisls will be t optlled nd tI tisai will e atlyod hr telsted trace
3ltals and other apppriadt cmial»t wtoprtll

Tlis pl'ticuler matagq MwMSst parof tb pr9gvet'T | Meltesrtig p~g40, Imoer,
tielac of adate he wi) t tapalr tte wa of ths tthed. The test osltuis will |e
" ellectedfrom a sere  apultle« (L' apiplfti@  with sufficiAnt nAer. to esauro

the W* of a ytat Mie Veol thrwghoet" tle a nterfy pira ) so the bchgrund I. »As
will to  terftifn. fi tlcubtltn “if tee t t ereiMa at tol tott sk tV tleas wle

pemit tli e(act espeisre hi  yto | ren ad, with pprrat detn] teMl istrliee
of Watts tar atitelr Plant, pr4ltrli statisical tkktel s ca to utiitir to itrate
effcts.



U* W 1QeQadde@amm. musis 11 the

vvsie be r MeMIMIt$atfeludel Awtimel

* FB UﬁO orm%?elﬁqu mHWe@pt feoranelysos OikhvO be

- Tle esef coiust—rs at attssr eulir PIt reues the
cofrr-af themel effets. Tie Ivel of fftrt devoted to Intren

-cady stdis dri thepre utien r _a Isi nt jstifiable | the

atim”l pha.se.. er 0 the a ,$0f the pefprtiennl Meitori

ta. Int sauittve prmters if t, 1 ay be idMtifial. ed ats

Identification. oriate _ st tgical and associated wtr quamlity smitaring
pre Mold ilmted. This Pogre Id ser as an fadicatcer of the ecosystem
stat  Which could beo ered with the“reselts of the pireeperetional pore .

It * Fish iaptyn ststdes on the inthk scree will Caince s btts

p o " PhEit »1. The ATr Of 110 ipg no0 slc  INtMte
sre dr a -horpr rwill b detemin d once oah wiek. At the buglmias of th
tst pri, screas will b cOls ad at the nd of the 4-hers, ach of the screens

will ib tdividially wSihed. The iWﬁig fish frm eac sreen will be :eperated by
e tot

speciedto  25a la  .hclasses. T al'Wer and m$lot for Sed lengt class
and seacies wlll then be deterined.

atrai To detemie the spatial ad tlporal concentratioms and distributions of

Q i40ttem nO the vicinity of itts erWcleer Plant. s les will be tales along
a tram ct adjacent to the Intate at Tmesseeivef ile 5M0. Fvll-straten s les

will b tUe "at fiv equidistantly spaced statieos durlng both day mad t. Sar i*g
lwitiga a M1 | to assl o*atrte ofrerly Imeao (e.g.. t f ). Seples
will be taeae woy til the and of Jun W a biw3 kly schedule will ot teld.

All smples will be tle with an 0.5 mbe net (065 = ws tred) at 1.0 fessac (t a
uost-rem direction. Flow Is rerded with a Smnral Oceomics Irge-vne flemeter |.m ted

a t*e met mueth. All tow are of 10 dinates duration Sad filter Wapreslstey |10 of
watr.

To detemine lovel of chetlpleaktton te mltakeas litng at othUr TVA plants
hs bee acceittished usitg 0. mdiaoster stattenrwy eot spended it a 3 3 array

tn fLont of te IMtea strcture. Unless aso e perte orsim , dedit i
destlegd, ths methd of Inta & saplng will be ploered at atts Sraster ‘'at.
Seot**g frequcy will be the t as t sweet simtir  and Sl duration will be
suffictet to fulter appmrumtely | a of wir throuh mbh t.

to. -1 atPas t. ‘a W v ap, t,

TSrstaff fitds tawaplicgt't cOaceptual eld f r tef tWutory Opirtdiom4l eetter
fohe e*eana to itslSteemiatel needs. otalls of he pla  tl be estabitsid
tw (avirw.etal TechnicE | SKecficatie~ s afto coordieteis with E(A.

6.3.6 OpeAtige | »7ltrtrigA - Aptb.*

"aitertiqo ttr trestrtil evf  wnt will h relired for th" pcts of powtott(:
miod  thMe aw:

i effects of caplin toer drift eglmo itteractionsr
-2 e Vffettbird ~elliesy with the cue ter., a4
t3) aMtmtepan. a$ tr'smsise  Ihees.

i C3Wpmt L etPits " linrlees

The adwticr t w sttr ted tot tterr | W ettriet effect of um interactle
“idtoalig tar  drift fr the ts SIr o@h It Opatmt aW 10tts Ser kte«r Planl
cutlitn tglue*. T preposad praegr is s fatlee
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"oWswW sek a loee* thre Mt." sdots UaWsdsel 9SBttl TW

Htiafh reois tae wtée fraeigese ~ of do wine1QdiMIst eawir ass.
megested ~ tsQi  inu t**ktk actkem.

thstaff rewires that a limited tes aerial imt e seis.ln progr.s be umdertaeta\/ t of
(e apicst's plpOWed WWWiriM prOPi. — Thit p'or* My 010d  IferareM #ayMiil
speoctral or mwitimband . ﬁhls emmae pam0 of = lal r  Osetomsnay aSd Prued
tspemctteesa  amu barbes *if-lited taoedtHiE thily | the rapi detec -

tig of my terrestrial effect$s E- to cooliag towir d4tft or pn teractiet.

6.3)6.2 rlrd Cllitst$M with Clg  Towers

The staff requires  bird msitorag program be ~sle to detect sad r | outvpisnde
of bird colltstom as contrasted wit oasol reodm collisems.  The staff recomms a
limited tor _smterln%_pregra durig Fg_hAtWr porids capable of ropertig unusfa aid
mportant opiedes of bird ¢ stk vs |-or aremrtalities to my 24, hour prioe

6.3.63 Tlr.mso gs

Tm applicamt Is rqutre to *Wtt an emal reglgort on its prgrm for chemical cotrOt of

wegetattem e _troaslssion le, risght of-my. This 'sport my be subetted tl a fomet siWIrr
to Appeedi Cof the " lutwf tFES

li opratmael offsito radttlegial mwatoeing pr ¥ e ls cmnucted to iaure radiation toels
and radiewtivity to pAt msiras.  The oassists (dad ?rwdes backup support to the
detalled efffaieeig (a required y Ilatonc?éOl Guide 1.21) %hichis ceded to evtate

tMividtal  pepulattm epemrs ed ver fy-  jo or anticipated rodeactsvity
concentrattim.

DThe aflicW plans essentially to coatiue, the proed prieratiest progre dirf e
peratg pfrtgd with ~e eageptle of afew ﬁd?lcat&% or &dit e Fnther cr%ghﬁhsg

tie progr my be A as Aesrwy to reflect champs to lead oe or propeatieal éepertence.

otview of the poposed e rmmetal raditelecal mettortig progr b the staff wil) ctetta
drint, the preeporatimel p e and the ilsof e rMrild msttorla ogrs will lobe

tlilcrperated late the etummat ltec  eicaSpeciftteteas Inclded as pt of the eporat
emo.
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7. REALISTIC ACCIDET ANALYSIS

7.1 PESUIL

The realistic accident anlysis has bee updated from that presented in the FES-CP using ne
projected population figures to the year 2020.

7.2 EmIRIMMIMTAI  IMPACT OF POSTULATED ACCIDENTS

Ahith degree of protection 4ailwt the occurrence of postulated accidents in the latts Bor
Unit los. 1and 2 will be provided through correct design. mnufacture, and opertion. and the
'Qality assurance proer used to establish the necessary high ntgrity of the reactor ystem,
as is considered in the Comission's Safety Evaluation. ~ System transients that way occur”are
handled by protective system to place and hol d the plant in a safe condition. Notwithstandin
this, he contirvstive postulate is made that serious accidents ight occur, even though they
nay be e*tresly unlikely; and engineered safety features will be Thstalled to mitigate the
ronsquences of those postulated events which are judged credible.

The proability of occurrence of accidents and the spectrum of their consequences to be con
sidered from an environmental effects standpoint hve been analyzed using best estimates of
probabilittes a.d realistic fission product releas and transport assiuptions. For site evalua
t on in our safety review, extrenely conservtive assunptions are used for the pur pose of
coparing cal cul ated doses resulting from a hypotetical release of fission products from the
fuel agans, the 10 CFR Part 100 sittin guidelines. Reltstically computed doses that would be
received by the popul ation dnd environmont fromthe occidnts which are postul ated are signifi
canti less then those presented in the Safety Eval uation Report.

The Camission issued guidawce to apeset;ans on Septber 1, 1971. requiring the consideration
of a spectrum of accidents with asuntions as realistic as the state of know edge pernits.

The applicant's information has ben eval uated, using the standard acci dent assumptions an
guidance issued as a proposed aendent to Appendix D of 10 CFR Part 50 by t~e Comission on
Dcem*'er 1. 1971. ine classes of postulated Kccltnts and occurrences rarging in everity

fro trivi(al to very serious were identified by the Coiisston. In general, ccidents in the
hig poamntial consequence end of the spi.trum have a | 0 occurrence rate and those on the low
potential .onsquenc. end have a higher occurrence rate. Th examps selectod by the applicant

for thew ases are shon in Table 7.". These eaxles are reasonably homogeneous in term of
probability within each class.

urc~timateo of the dose which nght be received by an asued individual standi ng at the site
boundary it the JOnwind direction, using the assumptions in the proposed Annex to Appendix D.
re presented in Table 7.2. Estimtes of the integrated exposure that might be delivered to

the opulation within 50 miles of the site ar also presented in Table 7.2. The n-n-rem estimate
was based on the projected population within SO miles of the site for the yper 2020

to ritorously establish a realistic innul risk. the calculated doses in Table 7.2 uld hav

to be miltiplied by estimated probitlities. The events in Classes 1 and 2 represeot occur
rences which are anticipated during pla* operations; and their consequence, whicih ar very
small, are considered within the framo  of routine efflunts fromthe plant. Except for a
limited aoiunt of fuel failures and s stew generator leakage. the ev(its in Classes 3 )
througN 5 re*not anticipated during plant operation; but events of this type could occur SOetim
dring the 40-year plant lietime. Acidents in Classes and 7 and small” accidents in (lass 8
are of similar or ol wprobbility thehaccident indasses 3 thrufh S but are still pisible.
The probability of occurrence of Irge tlass 8 accidents i very smll. Therefore, when the

consequenc  indicated in Table 7.2 are weighted by probabilities, the environmetal risk is
very lon.

The postulated ccurwrces in Oass 9 involve sequnces of successive failures or severe than
tdws routred to be conm dered in the design e of protective systems and engineered safety
fatures. Thes conseuences culd be severe.  eorever, the prOs ility of their occurrnce is
judvgd so mell that their evirometal rik is extrmely low. Defens in depth (Multiple
phyOscal barriers), quality assurnce for design, mufacture and operatton, continued

-~~| Bl
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1. trivial incideit

2. Snall rnlea  outside c-.
tailent

Radioactive Wte systems
fluire

r. Fisset  products to prtmary
system (M

Fisseon eOcts to prima%
and secotait~ tystrs (PM)

r«fid)ng Nidet

7. Spent fuel handling
accident
8. Accid(nt Initiation eve'nt

cosidered ndteti  basis
evaluatton in the kfety
Anaysis Report

Hiypothekcitt ~ sequence of
Silures re severe than
¢ss

'"1111

et 5

.ily\- *

ga~-DOCMHI

Aulica~t~'s lomles
Samlgine r eltses.
LOnMeutine releases.

Lekar tre wute as tank, radwste
seconday t*k eleel relasw of
waste as tUak contents, and release
of raeste secondary tank contents.

Off-desin transients that induce fuel
failure above those epected with
stem gmeerator tub leak and
stwm generator tube rupture.

Fe) asu bl) dr p and heavy object
S ntpinto twel ai core.

fuet itsebly drop in feel storage
pol, heavy object drop onto fuel
Srack, and fel cask drop.

Reactor coolant system pipe breas

roed gjectin accident, and stem
line breaks outsde containment.

Not evaluated.
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TAILE 7.2
SUNmY 3IF AulQUICAL CONISII ESL PCSTULATE ACCI @IS/

Estimatd Hracton
of 10 CFR Part 20 Estimated Dse to

limit at site Poul ation | n50
Class Event W aivS N»r
1.3 Trivial Incidents 3/ 3/
2.0 Smal | releases outside 3/ 3
conetinent
3.0 Rad&aste system tai'ures
3.1 Equipment leakage or 0. 006 u.52
aulfunction
3.2 Release of waste gas 0.024 0.06
storage tank contents
3.3 Release of liquid waste 3. W02 0.215
storage contents
4.0 Fission products to
primary system (R)
5.0 Fission products to primary
and secondary systems
5.1 Fuel cladding defects and
sfeam )enerator leaks
S2 Off-design transients that
induce fuel failure above
those expected and steam
3enerator leak 0.004 0.040
5.3 SteeM inerator tube rupture 0.328 2.38
6.0 Refueling accidents
6.1 Fuel bundle drop 0. 304 0.32
Heavy object drop onto fuel
in core 0.06S 5.25
7.J Sfet fuel handling accident
1.1 Fuel assembly drop in fuel
storage pool 0.001 0.08
7.3 Neavy object drop unto fuel
rack 0.361 0.34

13 fuel -ask drop 0. Al S15



ulr.. i
P ir

TALt .2 (Cont'd

Estimated Fraction )
of 10 CFR Part 2u Fstimated Dose to
linmt at_site Poul ation i n50
Evet boundair 2/ Nile Radius. INnRm

s.0 Accident initiation events
consdered in design basi %
evaluation in the SAR

8.1 L ss-of-coolant accidents
mall break 0.002 0.32
Large break 0.A3S 27.39

6.1(a) Break In nstrument line
from rimary system that
penetrates the contain
aont N. A Il.,.

3.2(a) RO((jpeszecti on acci dent
u

8. (b) Rod drop accident (BUR) N.A. N.A.

8.3(a) Steamline breaks (PRIs
outside containment)
Sall break U.0001 0.012
Larje break 0. 3003 0. W24

d.3(b) Steamline break NA. i A

T/iThe i eirculated as consequences of the postulated accidents are based on airborne
transport of radioactive materials resulting in both a direct and an inhaation dose.  Our
eval uation of the accident joses assumes that the applicants environmental Monitoring
program and appropriate additional oonitoring Iwhich could be initiated subsequent to a
liquid release incident detected uy in-plant monitoring) would detect the presence of
radioactivity in the environment in a timely manner such that remedial action could be
taken if necessary to limit exposure from other ,otential pathways to man.

/' epresents the calculated fraction of A whole body dose of 500 Brer. or the equivalent
dose to an organ.

/  These radlonuclides released are consdered in developing the 3aseout anW liquid source
terms presented in Section 3 and are included in the doses in Section
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Clantlj aiew@Mitty that 018wl lotaits is eotromly t"o.

The MC h p~g redst ' amess i gntitatively thes rsMs. Thiiitial reots of
these efforts werame _avalabite fr crment is draft form n Aemst g0, 1974 an related In
Ifal fem on Otober 30, 19. This study, calld the Reactor Safety Study, is an effrt to
develp realistic data . the prosilities etemseMences of accidents in’Mter-cooled per
roectors, Inorder to In eo the q tification of available knowlege related to nuclear
rector accident probablti. The MC orgaized a srpectil grup of about 50 specialists
under the direction of Professor Iram RMss of hiT to condct the study. The cope of

the study has ten discussed with EPA and described It corresp4dce with PA which hl, been
placed in the MC Public Document Room (letter, oub to Dominick, dated Jun 5. 1973).

As with all  ew tnformati. developed which might hive an ffect  the health and safety of
the public, the results of these studes will be assess withitMn the Regulatory process on
generic or specific bases as j bt werranted.

Table 7.2 indicates that the realistically estiated radiological conseqmtce of the postulated
accidents would result In exposures of an  ssumed individual at the site boundary which are

less than or comparable to those which would result from ayer's exposure to the mxt-m
pervisslble .oncentratio  (Pe) of 10 CFA Part 20. The table also shows the estiated |ntegrated
exposure of the population ‘wihin 50 miles of the Rlant from each postulated accident. Any of
these interted exposures would be uch smarr thn that from naturally occurring radioactivity.
When consired with the probablty of occurrence, the annual Potentlal radiaton exosre of
the populltion fro  all the postulated accidents s an even smiler fraction of the exposr e

from natural background radiation and, In fact, is wll within naturally occurrin variations

In the natural background. It Is concluded from the results of the relistic ana ysis that the

envronmental risks due to postulat:d radiological acldents are exceedingly small” and seed not
be considered further.
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caamrtietn  ut fAd eats iabtes G I~ adefiie Olan for.the
deeemls  meg" _oﬂ\x?e stdtem B/(ogftslt)‘cl)eb{/?aeee. At tﬁnad ofw\yNe seatms s ueeltltiet,
the appict will prp a prepoad de a is i pla review by golclar gulatory

C4mitssi. The plan will comply with a les aid r'elatloes then i effect

The deceissimoing of reactr s at new. Stne 1oO. five keed uclear plats, foer de*
oftstrattN nucl er poy plants, st licensed test rmasters, 2S li&6) d research aid *aiuesad
critttd factiiti ha  tvM or t ress of etig decomsSanod.” | t f
mthod ff decemssletal caissots of nthbelltng otGdl . tkewt or ea *f

these throe Iteoratives. The three pwimary mehMd we deftd belo to tolms of tO deftit*
tites provided i tal ul ary vilde i.86.

Mothlling is the procss of elcien a facllity to a noeoperatig status. The rocter my b
left Intact except that all reactU rfue, rilio” ct*ve fl1iS a efi rlloaictlvte WMt

such as t n eachee resins. contaninated scrap materials ad coitantoed chemils are rmed.
The eatsiting license i s mnded to a " possesisn aly” staws and cotties In effect until
ridual radioactivity decys to levels acceptable for rl to unrestricted access or  tti
residual radioactivity is reovd. The *9swssleo  only" license a reactor facility lict

that pmits a license to ponss the facility but prohibits operati  of the facility as a
nucler reactor.

Entament contstts of remving all fw  sseMblies, radiSoctve fluids and vastes felloed by
the se;*in  of remaning radioactive aterial within a structure integral with the biological
shield or by som otlhr ethod to prevet unutheorid access into radiation areas. A progra

of inspectt.n, faclity radiation surveys and enviremental sampling is rquired for a icemsed
factilty that has beNs aenteld.

O smatling i sdefined as rmoval of all fuel. radioactive fluids and aste, and all radieoctiv
structures. Surface contatiation levels have b established i nTable | of Reoulatory Suide
S1. which nust be mat prior to tormintin of the factlity license. tin adi ti aooeting
tiw surface contatitin lovels, the acceptabtlity of the presence of materials which hve
been made radioactive by neutron ctivati would be eval ated on a caso-by-crse bass prior to
termnation of the licéne. |f th facility oOer o desires, the reminder of th rooctO
facility my be disantled and all vostip rmwod ad dispeo of

For a single nuclear reactor, the nothol ling alterative costs about $2.46 million initially
plus an anNual maittennce and surillnoe cost of S17,000. If a 24-hour mA ed secuvrty
force is not reuired (e.q., asitewth continuing opration) the anul cost could be reduced
to S8.000. Translating these costs into unit cost of porating loctricity. th 30-yeor

leveltoed unit cost* would be aout 0.04 mills/If and Tf a waned security force is not ruired,
«abit 0.03 *1tl//KM'

The entoting alternative  sts about $.56 sitllon initt-IIK/Ifor asingle uMt facilitt plus
an annul mintenance and surveMce cst of $56,000 far tM durstion of the ent ol ant

period.' Tese costs, won translated to a 30-yor levelil" unit cost* bas, anount to aout
n.06 mills/KMh.

The distetl.ng alterative for a single nuclear p r reactor costs about SM 3 million to
remove the rdioactive structures assocateod with NC reQirrnits for teminating a plsesstio
only liceose. An additional $4.8m*lllon uld be need to remove the noereG oactive struc

tures (cooling tower, adtnisttrative buildi ,.etc) to below grado. T TNe are@s Wu
costs asociated with this altornetie. When the ditantlin cotts art translated to a 10-yar
leolisod unit cost* bases, this ntt to about 0.1 millsMh.

Caintirton of ato allting @ delaye (about 100 years) disantling have 30-yr lowliso

unit costs that are about the sm as the mtalint g alternative costs. Liewise, the roest
for the entoming delayed dismntiling cem oticens e about the wam as the entombin cost.

In both instaces the an | maintenance cost for mathblli g - d etaM ing alternatives, on a
preet. vaue bdsis, issufficient to coer all the d +ad ddismantling rost for the m thding
alternatiove W <bout t Gor the utl ag altor4ative.

i demial0  02't geno@Tsy unit begiontg oaeration in 198, a caacity factor of 60, an
oecalation rate of |I. ad a discount rate of 105.
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ives.

Studies of social am enwiroetl effects of |  sstleip larg camercutl pfwmr gmneti
units have not idletiftid say significant hlparts.

Also, studies indicate tht occuptimmal radiation doses ca be cmntrolled to leel comparable

to occupattona doses experienced with operati ectors, throug the use of apwriate wr
proceduw , shielding and rmetly centrolled equtpment.

The aplgachat may retain th~ site 'or posr gnratio purposes Indefiely after the useful
lif. of te station. The dree of disrtime.t would te determined by ar ecoomic ad environ
mental study vmolving the value of the Id and crop value versus the complete dooelltn and
ranovel of the campleX. In ay event, the operation will be controlled by ruls and regulations
in effect at the tim to protect the healthSm safety of the public.

Units | and 2 of the Watts bar Nuclear Plant are designed to operate for about 30 years, and

the end of their useful life will be approeamately in the year 2011. The Slicat has made m
firm plans for decomilsslio  1g. but assmia that the folloing steps would e tak as minimum
precautions for maintaining a safe condition.

1. All fuel would be removed from the facility and shpped offsite for disposit'an.

2. All radio.ctive wastes -- solid. liquid, and gas . would be packagod and reved from the
site in,ofar as practical.

A decision as to whether the station woul d be further disnant!ed would quire n econonic

study involving the value of the land d scrap value versus the cost of omplete demolition

and remova of the complex. Howver, no additional work would be done unless 4t 6i In accord
ance with rules and regulations in effect at the tine.

In addition to personnel requirld to guard and sCure the tation, concrete an stal would be
used to prevent ngress into - buildig, palticularly the radioactive areas.
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