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8/IU-UC/U 12/21/11 

CDP1'SR 4.0 BIIVIllONM&lft'AL uncn a, srn PIDAMTIOII, 
PLUT AIID TIWISNISSIOR PACILITIBI CORST.uc'l'IOII 

4.1 Sffl PRpAltA'fl011 N!P PJ,Nft' COlfftlP£1'J011 

The Ska9it/Banford Nuclear Proj.ect will be jo,intly owned by 
Pu9et Sound Power • Li9bt Ccapany (Pu9et), Pacific Power • 

. Li9bt Coapany, Portland General Slectric Ccapany and Th• 
Wubin9ton Water Pow•r COl!IPAIIY• · Pu9et, a• the Project 
apon■or, retain• overall reaponaibility for the de■i9n, 
conatruction and operation of the Project. 

Por the Ska9it/Banford Nuclear Project, the Northweat 
Inergy S•r•ic•• Coapany (NZSCO) ha• th• re■ponaibiUty to 
perfona Project unageMnt ••rvic•• and Bechtel Power 
Corporation (Bechtel) ha• been ■elected to perfora the 
architect/en9ineer, procur-•nt and conatruction aanage■ent 
••rvic••• General llectric Coapany (GB) will deaign, 
fabricate and deliver th• nuclear ateaa aupply •Y•t•• 
(UIS) and nuc·lear fuel auff icient for the initial core 
loading·. Weatin9houae Corporation will deaign, fabricate 
and·deliver the turbine generator and it• auxiliari••• 
Pu9e-t will reta·in full re■ponaibility for the functional 
performance of the de■i9n of all ay•t••• in the Plant. 
Pu9et plan• to perfora atartup and teatin9 with Pu9et 
eaploy••• with technical aa■iatanc• froa ca, Bechtel and 
NUCO. 

The Puget Vice Jre1ident, Generation Reaourcea, report■ to 
the Senior Vice Preaident, Operation■, who report■ to the 
Pre■ident and Chief lxecutiv• Officer. Th• Vic• Pre■ident, 
Generation Reaource■, a■ai9n■ re■pon■ibiliti•• to variou■ 
Puget organization• for the S/BMP. 

The Puget Mana9er, Quality A■aurance, i■ reaponaibl• for 
providin9 the p,JCJr .... tic direction•, and adaini■terln9 
polici••• 9oal■, objective■ and aethod• which are de■cribed 
in the Pu9et QI Pr09raa. Th• Pu9et QI Pr09raa de■cribe■ 
■pecific control■ to be eatabllahed b)' Pu9et, WZSCO and the 
■ajor contractor■ on the 8/RRP. The Mana9er, Quality 
Aaaurance, report• on all technical and adaini■trativ• 
utter■ directly to the Vic• Pre■ident, Generation Reaour
c••• Thia organizational arrangeaent provide• independence 
from coat and acheduling lnfluenc••• 

Th• Puget Director, lnvlronaental and Reaource Service■, 
report■ to the Vice Preaident, Generation Reaourcea, and 1■ 
reaponaible for acqul■ition of local, State, and Federal 
perait■ and approval■, review of PSAR ana IRr developeent 
and iaple■entation of the environ■ental pr09ra■ for 
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conatruction and operatian, and aonitori119 of caapliance 
witb licenai119 coaaitaenta. 

Tbe Put•t Director, Wuclear Projecta, report• to the Vice 
Preaident, Generatan .. ac,urcea, and ia reaponaible for 
c:oordinatin9 all internal and •sternal utter• pertainin9 
to tbe 1/IIU. 

Tbe mco Director, Quality Auurance, ia reaponaibl• for 
pra.idift9 tbe pr09r .... tic directian, and adainiateri119 
policiea, toala, objectina and •tboda a• deacribed in the . 
-00 � Progra■• Tbe -CO� Progra■ will interface vitb 
tb• P119et � Progra■ objectina.- Tbi• plan will deacribe 
the apecific � control• to be eatabliahed by mco and the 
ujor contractor• an the 8/BIIP to Net th• requir ... nta of 
the P119et � Progra■• The Director, Quality Aaaurance,, 
report• on all technical and adainiatrativ• utter• di
rectly to tbe Preaident of mco. Thi• organisational 
arrang .. nt pro•ide• independence fro■ coat and acbedulln9 
lnfluenc••• 

Tb• mco Principal Sn9ineer la reaponalbl• for overaNing, 
coordlnatin9 and adainlaterin9 the mco Project Sn9l-
neerln9 effort . ..  •pon•lblllti•• of Project Bn9lneerln9 
include ■anag ... nt of the e119lneerlng interface with 
8ec:htel and ujor equipaent ■uppller■• 

Th• mco Manager, Wuclear Llcen■ing and Safety (IIL18►, i■ 
reapon■ible for licenaing of th• S/BWP, for en■uring 
co■pllanc• with all llc:en■ing c01111itaent■• Th• Manager, 
NL18, i• re■pon■ibl• for the review of the Project dewtgn, 
con■truction procedure■ and ■chedul•• for con■i■tency with 
c01111itaent■, obligation■, lic•n•••• perait■ and authorisa
tion■, and for review of unreviewed ■afety que■tion■• The 
Manager, NL68, i■ al■o reaponaible for review and identi
fication of i■portant experience■ and feedback of pertinent 
infor■ation to tho•• re■pon■ibl• for de■igning and con■truc
ting the 8/DP. 

Th• nsco Site COn■truction Manager, ia. re■pon■ible for on
Site con■truction ■ana9 ... nt overai9ht and ■aintaini119 on
lite Uaiaon between naco, Bechtel Con■truction Mana9 ... nt 
and the other Principal Contractor■, CB and Weatin9hou••• 

Additional detail• of the or9anisational atructure for 
conatructian ■ana9 ... nt of the 1/IIIIP are provided in I/BNP 
PSU Chapter 13. 

The S/IIIIP i■ co■patible with the pre■ent and expected 
future u••• of the Ranford ••••rvation planned by the o.a. 

Depart■ent of Bner9y (DOB). Since 1943 nine plutoniu■ 
production reactor• and the raat Plux Teat racility have 
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been con•tructed at the Sanford ••••rvation •. Pr•••ntly 
Wa•hington Public Power Supply Sy•t- (Supply Sy•t-) 
Nuclear Project• lo. 1, 2, and 4 are under conatruction. 

Th• principal area• of conatruction activity on the I/BNP· 
lite are abown in Pigur•• 4.1-1 and 4.1-2. Th• land area 
and acreage• to be diaturbedl during conatruction are li■ted 
in Table 4.1•1. 

An S/BIIP conatruction achedule i• abown in Figure 4.1-3. 
Site preparation for the S/BIIP i• pr•••ntly acheduled to 
begin in 1913, vitb tbe firat unit coaplete and operational 
by 1991. Conatruction, cc:111pletion, and operation of the 
••cond unit will follow th• firat by approxiaately two 
year■• Table 4.1-2 ia an eatiaate of the S/BIIP Unit• 1 and 
2 conatruction work force. Pi9ure 4.1-4 ahowa total aanual 
aanpower requir ... nt• by craft during conatruction for both. 
unita. 

Th,• iapact of conatruc-tion on the aagebrua.h-bitterbruah 
ecoayate■ will� pri■arily confined to the acre■ converted 
froa biological productivity uaea, eg, building■, paved 
parking lota, outdoor atorage, roadway■, awitchyarda, etc. 
Thia change in land u•• 1• expected to reault in the 
diaplac ... nt or lo•• of a few bird■, aa••la, and reptile■, 
and the lo•• of net aboveground priaary productivity of 
about 1,000 lba of dry ■atter per acre per year. None of 
the loat or diaplaced aniaal apeci•• la conaldered to be 
rare, threatened or endangered by the U.S. Piah and 
Wildlife Service. Th• converted acre• have no ecol09ical 
feature■ to auggeat that they have unuaually ■ignificant 
value aa breeding ground■, or unuaual aignificance in 
migration pathway• or production of unuaual or aignificant 
food it•• aa coapared to adjacent acr••· 

Bared ■oil can be expected to create local area• of dust �t 
any ti• of the year. Moat of th• diaco■fort will be borne 
by conatruction worker• aince the Sit• ia re■ote froa 
reaidential population•. 

Conatruction traffic ia expected to aauae ■GIN road kill• 
of jackrabbit■, reptile• and bird■• It ia alao expected 
that a few deer will be killed by traffic, particularly 
night-ti• traffic. 

Many year• of experience and ■uch data concerning the 
effect• of conatruction on th• environaent and th• •�lOCJY 
of th• area are available and have been conaidered in Site 
conatruction planning. 
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4.1.l WD USB 

Nucb of tbe area w1tb1n a 15 all• radiu■ of tbe 1/IID can 
be deacribed u ■parMly populated, with tb• ••ception of 
aicbland wbicb ha■ a population of 21,500 and which 1■ part 
of an area of urbanisation which be91na about 10 all•• 
■outb of tb• lite. It 1a e■tillated that th• Tr1-C1tl•• 
area (Kennewick-Pa■c:o-Ricbland) include■ 35 percent of the 
total population within 50 ail••• flier• 1■ no re■ident 
population within 5 ail•• of tbe Site. Thu■, there will be 
no ■i911lficant ad••r•• effect on the general public attri
butable to the con■truction acti•lti••• 

B•i■tin9 condition■ at tbe Site ha•• �n thoroughly 
inft■ti9ated and recorded. Ceol091c, 9eophy■ical and ■oil 
inve■ti9ation■ have been perforlNd. 

Th• con■truction pr09raa i■ ••pected to encoapa■■ approxi
aately 7 year■ for each unit. Durin9 thi• period the 
problea■ of duat, noi■e, and other effect■ of the high 
level of activity attendent to any aajor con■truction ■it• 
will be evident. At the conclu■ion of con■truction, 
re■toration pr09raa■ are planned to return t�o•• area■ not 
land■caped or utilized for other activit1•• ••••ntially to 
their natural condition■• 

H19hway■, railroad■ and eo1111unication■ already exi■t on th• 
Hanford ••••rvation. However, 4 ■il•• of ace�•• railroad 
will be con■tructed to current Departaent of Energy ■tan
dard■ to ■ove ■aterial• and equipaent to th• Site during 
con■truction and to tran■port fuel and other ■aterial• 
after the S/DP 1• in operation. Maintenance for the rail
road faciliti•• will be provided by the Department of 
Bner9y. Rail tran■portation will con■u■e l••• fo■■il fuel 
than truck tran■portation, and will reduce truck traffic. 
Railroad ■hipaent■ will be delivered to the Ranford 
••••rvation by Burlin9ton Northern Railroad. Th••• ahip
■-nt■ will be delivered to th• S/RNP by DOB-owned railroad 
equipment. 

A■ ■hown on Pigur• i.1-3, two Site ace••• road■, the North 
Ace••• and the Preferred South Ace••• totaling 5.5 ■il•• 
will be con■tructed to current wa■hin9ton State Department 
of Tran■portation ■tandard• for Priaary Highway■• Th• 
North Acee.■■ will be con■tructed fr011 th• northea■t corner 
of the lite to Route 10 and the Preferred South Ace••• will 
be con■tructed froa the aouthwe■t corner of the Site to 
State Jloute 240. In order to avoid i■pactin9 traffic 
denaity on Route 4, the Preferred South Ace••• will be u■ed 
for con■truction workforce ace••• to and froa the Site. 
Maintenance for th• two Site ace••• road• will be provided 
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by Pu9et or tbe Departaent of Sner9Y. An alternate ace••• 
road, th• Alternate South Ac:c:e••• froa the aoutheaat corner 
of the lite to ltoute 10, wa■ c:onaldered for conatr.uctlon 
workforce acce••• but wa■ rejected t..cau■e of hl9her 
conatruction coata, 9reater •n•ironaental iapact and 1••• 
deairable traffic pattern•. 

In addition to th••• Site ace••• roada, Puget ia conaider
ing i119rover.enta to State Route 240 fr011 ita interaection 
with the Preferred South Ace••• to the lypaaa High�'-Y and 
intersection improv•••nt• on the lypaaa Highway. 

The road ayate■ in· the Tr i-Citiea area has proven capable 
of handling trafUc durin9 the pre•loua lar�• conatruction 
project• on the Hanford Reaer•ation and wUl atequately 
serve the S/HNP. 

aecauae ace••• to th• Site i• controlled, recreational 
opportunitiea do not noraally exiat at or near the Site. 
While the ri••r la open to the 9eneral public up to app.oxi
■ately I ■ilea north of the Site, public uae of land ar�a• 
within the peri11eter■ of the S/RNP Site will be nonexia
tent. On the avera9e, 1,500 to 2,000 people �r••ently 
vialt the Supply Syate■ Ranford Generating Plant No. 1 each 
year. Each viaitor la badged and ••cotted and appolntaenta 
are required. Identification badges will be iaau•� to all 
re9ularly aaai9ned Pu9et peraonnel and contractor per-
1onnel. 

Earthwork, involvin9 excavation and fill activiti••• will 
begin after clearin9 and 9rubbin9. Calculation• indicate 
that the excavation and fill volu••• will be aP,proxi■ately 
balanced. Exe••• excavated ■aterial will be diapoaed of in 
the spoil• area located within the Stte Boundary 1outh of 
the principal Plant atructur••• lecauae the soil in the 
Site area ia poroua, no aignificant runoff la expected. It 
ia expected that all refuae or debria will be transported 
to a dlapoaal area and covered with earth backfill: 
however, if per■itted, ,oae conatruction debria ■ay be 
burned. 

Blaatin9 for excavation work 1a not anticipated at the 
S/HNP. Should blaating be required it will be in accor
dance with the Guide• and Specification• for Military and 
Civil Worka Conatruction, CZ-203. 

Final yard 9radin9, roada and landacapin9 to enhance the 
appearance of the Plant will be c011pleted at the end of the 
conatruction period of each unit. 

A batch type concrete ■ix plant will be erected on the Site 
with atora9e pil•• for 9ravel, aand and ce, �nt. 
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Appro•iaately 445,000 ydal of concrete la required for the 
1�. Gra••l and •and will be obtained froa 9rawel pita 
located in lectlona 22 an4 27 of Tll• a271. laietl119 rail . 
faclliti•• uy be a■ed to tranaport the ■and and 1rawel to 
tbe •� lite. ltOlle oraabincJ equlpaent, oon••yore, 9rad
era and loader• will be u■ed in the 9ra••l pita. ltock
pil•• of ■and and 9rawel will be prcwided for a one-aontb 
aupply. 

Ce■ent vill be deli••red to the lite in bul� in wat■r-ti9ht 
carrier• and unloaded by weatber-tigbt conveyor• into dry, 
weather-tight ■tora9• bin• which are properly ••nted. 

Conatruction water will be ■upplied froa the Colu■bia River 
•la a teaporary lntake, and the per■anent S/IIIIP discharge 
line which will be inatalled early to ■erve thi■ purpo■e. 
Prior to inatallation of th• teaporary intake, con■tructlon 
water will be aupplied •la tank truck. No ground water 
will be uaed during the con■truction of the S/BNP. See 
Appendix K for additional infor■ation on the teaporary 
water intake. 

Conatruction pover will be ■upplied froa the BPA 115 kV 
■y■tea. A portion of the two lin•• that will ■er•• a■ the 
power aupply for the ri••r pu■p■ will be conatructed early 
to aupply con■truction power for the lite. 

4 

5· 

Durin9 the initial pha•• of con■truction, cb .. ical t.oileta 
vill be prcwided and ••r•iced by a contractor. Th••• 
toilet■ do not u•• an external water ■upply, nor do they 
diacharge any liquid■ or 1olida. Th• unit• are ■elf
contained, unbreakable, and leak reaiatant. The waate fr0t1 
the toilet• will be di■poaed of off-Site by a licen■ed ■ani
tary di■po■al contractor. The package ■ewa9e treataent 
plant de■cribed in Section 3.7.1.1 vill be in■talled during 14 the initial atag•• of con1truction and u■ed to proc••• the 
■ajority of the con■truction aanltary waate. Ch .. ical 
toilet• will continue to be provided for outlylng area■• 

Ddnki119 fountain• will flow to French drain• and percolate 
into the ■andy ■oil. wa■te flow froa all ■anitary and 
drinkincJ facilitie• l• e■ti■ated at 13.5 gallon• per day 
per per■on. 

Clle■ical• froa initial cleanin9 of in■talled pipin9 •y•t••• 
and equiptMnt vill be discharged to a diapo■al pit in the 
•icinitI of th• Plant. Nea■ure• will be taken to prevent 
ch .. ica • froa beint _di■per■ed by wind. 

Tb• I/DP lite location ii well within the boundary of the 
aanford ••••r•ation ■o that the neareat inhabited area la 
aore than ■even ail•• away froa the propoaed con■truction 

4.1-, uend••nt 5 
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actl•ltl••• lndu■trlal faallltle■ ln proalalty to the 

1� propo■ed aon■tructlon alt• are tb• Pftl' and ...,_2 Capproal- • 
•t•lJ I all•• way) • and WU-1/4 (Oftr I •U•• away) • 

• 
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aecauM tbe 1/11111' llte 1• raote froa re■ldential area■ , 

hl9bwaya, and otber buaan actlwltl••• lt 1■ espected tbat 
off-llte lapaat■ of noiM, du■t, odor or other •i•■lon 
froa ooaatruction actl•itl•• will not pre■ent an adftr■e 
lapact to tbe local population. 

lloi•• Ma■ur-nta aade adjacent to tbe IIIIP-2 project 
durln9 conatruction_ C•• Section 2.7) indicate that the 
noiM leftl■ at off-le■erwation location• are wll below 
tbe •••urecl aabient leftl■• Thia waa ffrifiecl by ob■erwa
tiona during tbe te■ting period during which con■truction 
noi••• were beard only at the thrN location■ adjacent to 
tbe ... -2 alte. 

Worker• on tbe con■tructlon alt• will be expo■ed to th• 
noraal leftl■ of noiN a■■oc:lated witb a .. jor conatructlon 
project. 

There la a po■aibility of 80IN noi•• annoyance to th• 
population in th• Tri-Citi•• area (Richland-Kennewick
Pa■co) reaultin9 froa tb• -..-nt of truck• to and froa 
tbe lite durint con■truction. Tbi■ effect, if any, will be 
felt pri .. rlly in llortb Richland, and will deer•••• with 
dletance froa tbe Ranford ••••rvation. 

Conetruction noi•• will be prevalent, particularly durln9 
tbe operation of heavy equii-ent durin9 excavation. Bar 
protection will be uaed if required. 

One archaeol09ical alt• la known to be located within the 
S/DP Site. Thia alt• haa be•n recorded· and collected and 
ia diacuaaed in Section 2.,. Thia aite will not be dia
turbed. An archaeol09iat will be retained to inapect the 
Sit• durin9 the ••ca•ation pha•• and report on the uncover
in9 of any potential arcbaeol09ical or hiatorical ■it••• 
In addition, the con■ulti119 archaeol09iat will rec:i•.ind 
-ana to pr•••r•• or interpret any hi■torical or archaeo
l09ical ■it•• or artifact• uncovered. 

Tb• pri .. ry illpact on ftCJ•tation will-be the direct lo•• of 
vegetation frca tbe cleari119 and excavation required for 
con■tructlon of the 8/IID and a■■ociated ace••• roada, 
railroad, parkln9, water ■upply and diachar9e plpelinea, 
raw water puaphouae, and tran■-i■alon facllitl••• Diatur-

, bane• of ■oae of the con■truction area will be taporary 
and ve9etation will grow on th••• area■ after th• diatur
bance ha■ cea■ed. Ve9etation lo•• will be peraanent on the 
r ... inder of the con■truction area. The total nuaber of 
acre■ on which the ••t•tation 1■ expected to be diaturbed 
ia liated in Table 4.1-1. 
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Tb• Vec)etatlon COIIIIUftlty type• found on tb• Site and 
Aa■oclated Ar••• (Section 2.2.1) are co•:m in the Coluabia 
aa■ln. Tbe area to be dlaturbed by con■tructlon repre■ent■ 
1••• tban ane tenth of one percent of tbe Ranford .. ••r
vatlon. Since additional area outaid• the Ranford ••••r
vatlon 1• occupied by each of tb• ve9etation type■ to be 
dlaturbed, th• re41ional lapact of the ft9etatlon lo■■ 1• 
ne41ll9ible. 

About one acre of r ipar lan vegetation near the int_ ·�•/dl•
charge location will be diaturbed. It i■ located within an 
area in which a population. of the propoaed threatened 
■peel•• Rorippa cal;ina var. coluabiae wa• found (Section 
2.2.1.7). Baaed on leid rec:onnalaaance (■H Section 
2.2.l), it 1• probable that the population of Ror.ippa 
extend■ for ■cae diatance up and down the river lrca thia 
location. Although thia population ■ight be tnporarily 
reduced by con■truction activiti•• it ahould not be threat
ened by thi• diaturbance. 

Two type• of wildlife iapact■ will occur •• a reault of the 
S/DPs habitat lo••• and habitat diaturbance. Rabitat 
lo■■ occur■ when viable wildlife habitat i■ con•erted to an 
area un■uitabl• for wildlife habitation. Rabitat diatur
bance occur• whens (1) area■ are only partially developed 
■uch that acae wildlife habitat ■till exi■t■ through 
reve41etation or habitat protection, or (2) local wildlife 
population■ are diaturbed by increaaed huaan activity and 
noi•• a■■ociated with nearby conatruction. 

The ■ajor wildlife habitat loaa aaaociated with the S/BNP 
con■truction will be approxiaately 500 hectare■ of aage
bru■h-bitterbruah/cheatgra•• and aa9ebruah/cheat9ra■■ 
habitat within the Site Boundary. Th• important wildlife 
apeci•• 110at affected by thi■ lo•• includes pocket ■ice, 
black-tailed hare, badger, mule deer, aage aparrow, horned 
lark, ■eadowlark, white-crowned aparrow, loggerhead ■hrike, 
long-billed curlew, and burrowing owl. 

Aniaal■ inhabiting thia area will atte■pt to relocate in 
adjacent area• with ■i■ilar habitat feature■• Thia reloca
tion will be li■ited by the carrying capacity of the adja
cent area■, and in ■o■e ca••• ■ay not be po■aible. SOiie 
aniaala, ■uch a■ ■aall ■---1• and reptile■, will undoubt
edly be de■troyed during Site preparation. 

The ■ajor area■ of habitat diaturbanc• within the S/DP 
Site and Aaaociated Ar••• are the tran■■i■aion corridor 
<••e Section 4.2), pipeline corridor, ace••• road corridor• 
and railroad corridor. Typical type• of diaturbanc•• 
include increaaed hu■an activity, noi•• and operation of 
conatruction equipaent, duet, and te■porary place■-nt oe 
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conatructlon ■aterlal• and equlpaent. TbeN lapacta 
prillarlly occur during conatructlon and greatly aubalde 
tbereafter. Wildlife apecl•• ac,at affected by habitat 
dlaturbance include neatlng raptora and lon9-btl\ed cur
lew•, and aul• dNr durln9 tbe fawnlftCJ aeaaon. TheN 
apecl•• baft known breeding area• within tb• llt•and 
Aaaoc:iated �•a•. 

Th• old Sanford townait• 1• an area of apecial concern. 
Thia area aupporta ■any neatin9 raptor• and prcwidea •alu
able favnin9 habitat for aule deer. The intake/diachar9e 
pipeline• conatruction activiti•• in th• townaite will 
teaporarily affect the wildlife ecolOCJY of thia area. A 
reduction in the brHJin9 activity of th••• apeciea at the 
townaite 1• anticipated durin9 the conatruction periodr 
however, breeding activity 1• expected to re9ain precon
atruction l••ela aoon thereafter. Conatruction activiti•• 
in tbl• area will be acheduled to ainlaize dlaturbance to 
th••• apeclea. 

Three pair• of ne■tin9 lon9-blll.ed curlew• were found 
within the S/DP Sit• and the railroad ace••• corridor. Ro 
ai9nificant iapacta upon th• Ranford population are antici
pated. Little data ••i•t• to predict how th••• bird■ will 
react to conatruction activitl••• They probably vtll avoid 
conatruction area• and neat away froa ■uch activity, thua 
developin9 a buffer zone to protect their young. 

4.1.2 WATER 

Th• primary effect■ of S/RNP con■truction on aquatic 
re■ource■ will be aa■ociated with con■truction of the 
intake and di■char9• ay■te•• at River Mile 361.5. The 
intake will be a aerie■ of finely ■creened inlet■ placed 
juat above th• river bott011 750 ft off■hore at low flow 
condition■• Three pipe• running along the bottoa will 
connect the inlet ■ection• to an on-■hore puaphouae ■et 
back approalaately 200 ft froa the river bank. The di■-
char9e pipe will parallel the intake pipe• along the river 
bott011, ter■inatin9 in a ■ingle point di■charge approai
■ately 100 ft down■trea■ and 200 ft clo■er to ■hore than 
th• ■creened inlet ■ection• (Pi9ur• 3.4-3). 

A cla■■hell bucket or ■i■ilar equip1ent will be u■ed for 
trenchin9 and placing, and bedding and anchoring the 
pipeline■ with riprap. Approxi■ately 65,000 yd■l'will be 
excavated below the hi9h waterline. Ro coffer da• or 

. channel i■prove■enta are planned Juring con■truction. 
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Iner••••• in ■upended and ■ettleabl• ■ateriala frOII 
excavation and backfill activitie� uy affect water quality 
in ■everal way■• Material■ carried in ■u■penalon aay 
create turbid water■ with a aubaequent reduction in light 
penetration. Microbial decaapoaltion of organic aaterlal■ 
aaac,ciated witb ■uapended aedillent• could iapoee a ■hort
tera osygen deaand and thereby decreaH dla■olved oxygen 
l•••l• downatreaa. However, organic content of Hanford 
Reach bottca aedlaent la low. Tn• ■aterial 1• ao■tly 
■lneral, and any lncreaaed oay9en deaand reaultin9 fr011 
■uapended aediaent• would be •iniaal. Su■pended ■ateri•l• 
.. y al■o rel•••• or ab■orb dlaaolved ■ub■tanc•• aff :ctln9 
pa, nutrient■, trace ••t•l• and peatlcid• concentration■ in 
the water (Ref 1). 

Studl•• perforlNd by Page (Ref 2) on excavation operation■ 
in the Hanford Reach indicate that elevated level■ of 
■u■pended ■olld concentration■ were infrequently ob■erved 
500 ft downatrea■ frca the con■tructlon alt• during excava
tion. Depoaitlon of ■ettleabl• .. terlal reduced nu■bera of 
perlphyton and ■acrolnvertebrate■ for about 500 ft down
atrea■, however, there were no ob■ervabl• effect■ on th••• 
organl- 2000 ft downatrea■ frca conatructlon. The 
l■pact■ were expected to be tranalent and the �ffected area 
repr•••nted approxi■ately 13 percent of the river ero■■-
aection. 

Since the neare■t known ■alaon ■pawning area 1• 7.5 all•• 
downatrea■, no ■iltatlon or oxygen effect■ on redda are 
expected fr011 con■truction. Sea■onal and procedural 
con■trainta on con■truction of the intake and diachar9• 
faclllti•• will coaply with ter■■ of the Site Certification 
Agree■ent with th• State of Waahin9ton !nergy Facility Site 
!valuation Council (BPSBC). 

Th• raw water pu■phou■e con■truction ia at an on-■hore loca
tion and will not adveraely affect river condition■• The 
riverbank at RN 361.5 1■ conaidered ■table and ■lope 
protection requir•ent■ are not anticipated. During 
excavation a dewatering ■y■t•• will di■charge water into a 
nearby filtration pond. The local groundwater elevation 
will be te■porarily lowered during dewatering operation■• 
Mo groundwater u■er• are within the propo■ed zone of influ
ence. The pu■phou■e operating floor will be above the 
Standard Regulated Project Flood elevation. 

The Site 1■ located in a ■hrub ■teppe region con■i■ting of 
■everal ■hallow rollin9 hill■, with th• •••tern extre■ity 
havin9 a general ■lope to the river. Surface drainage 1■ 
good. Due to the open and dry nature of the area (average 
rainfall 1■ ,.25 in./yr) and ■andy granular ■oil type, 
precipitation readily infiltrate■ into the ■oil and f• ,ot 
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espected to lncr••• runoff . .oluae• fraa tbe lite. flier•- . 
are no •tora .... r• lnclllded ln t!ae •1an.t cleal911. • auac,.ff 
fraa a Hwere atora will be controlled bf·traill119 ..,., fraa-
tbe ,a.er blook · area and bf oonatraatlnt clltcbu. Dart111· .. conatr�lon. oontraator• will be required to •lataln • 
clraina .. and erNlon aontro1 around oanatraation areu and 
•peaiallf in •r- of eaoa•atioa or fill. Dewateri, 1• 
not eapeoted to be aeceuarr becauH. tbe water table • 
below an, u-tialpated eaoa•atlon point. 
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LAIID·DlftOWD 8'1 I/ID COllllftUCTIOII 

Pt•sc,,s&on 

hrunent .,,... fac111t1•• 
(8ection 2 .1) 

Teaporaty oon■truction and t.ydown 
area 

Borrow and ■poll■ area 

A••oc&•sfd a,,,,. 

Acct.•• railroad 

Acee•• road• 

,,,... intake and di■char9• 
pipeline■ 

Tran■-i■■ion 

Total 

.
,, .-,; 1-

' 12f21111 

. Approalllat• 
tst•• 

,o 

110 

2,0 

10 

100 

200 

190 

1770 

•u■uae■ the entire eaHMnt area and an additional 
con■truction sone are di■trubed. 
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BlnlaftD •DLD COlll!BC1'1.0'.J n•onm. -

011it 1, 2 • ccaaan 

.. cbtel m00 
won- •on-

Manual llfllytl Manual 

1913(1) 500 50 13 

1914 1,015 125 17 

1915 2,005 175 22 

1911 3,020 250 21 

1917 3,110 330 21 

1111 4,035 310 31 

1911 3,450 405 33 

1990 2,075 330 21 

1991 (2) 1,155 212 19 

1992 200 17 11 

1993(3) 

■on, 

(1) Stut of Conatruation - 1/13 

Sec:uritY 

' 

2, 

34 

'' 

90 

11, 

11, 

11, 

11, 

11, 

11, 

(2) C01111ercial Operation Unit l - 1/91 
(3) Ccaaercial Operation Unit 2 - 1/93 

Pu99t 
0 IN 

2 

• 

' 

9 

29 

55 

104 

111 

175 

179 

179 

12/21/11 

Total 

571 

1,257 

2,242 

3,373 

4,217 

4,,11 

,,101 

2,717 

1,,11 

,01 

295 

4 
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1
2 'l'UIIINIISION PACJLITIU C:OWIT1tEJ9" 

Tbla aectlon dlac:uaaea tbe en•lronaental effect• of con- f4 
atructlon of the new.,,... tran-laalon •Y•t• and the ••A 

I• Aahe-aanford 11o. 2 tran•l••lon llne. � 

4.2.1 IUCIIT-OP-IIAY MD TIIZ SUUTATIOII CLZAJlIMG 

lac,ebruah will be r..oved froa • 400 aqu•r• foot area at 
each 500-kV tower location •'Id on the ace••• roada. The 
total affected area, inrll.lding tower location•, ace••• 
road■, and lay-down ar•••• wlll a1a0unt to le•• than 50 
acre■ for the S/11NP line• and 75 acre• for the IPA Aahe
Ranford Ro. 2 line. Gr••• and other vegetation wlll be 
left growing on all portion■ of the right-of-way (ltOlf) to 
the extent poaaible. 

Clearin9 for the S/IIIIP Subatation will re110ve approxiaately 
19 acre• of ••9•bruah-bltterbruah/cheat9r••• ve9etation and 
•••ociated wildlife habitat. aecau■e the Sit• i■ e■■en
tially level except for 80IN aicrorelief, only ainiaal 
9radin9 will be required. Clearin9, when nece■■ary, will 
be done by bulldoser, ch•ical ■prayin9 will not be ua--9. 

Mitl9atlon •••urea that will be •ployed during conatruc
tion can be found in the IPA General Con■truction and 
Maintenance Pr09raa. Stat-nt <••f 1). 

lecau■e the tran■aiaaion ay■t• (Fi9ure 4.2-1) wlll not 
croa■ any water bodie■, aquatic ■y■teaa will not be ia
pacted. 

Di■tribution line■, that wlll aupply ,t-kV power to th• 
puapin9 plant durin9 operation and 115-kV power durin9 
conatruction, will follow the intake/diacharg• pipeline 
route and utilise ar■l••• conatruction (Fi9ur• 4.2-2). 
aird colliaion■ are not expected to be• probl• during 
con■truction, becauae they h••• not been reported for 
■iailar facilitie■ on the Ranford Reaervation. 

A new ace••• road wlll be built alon9 the entire J.2-•ll• 
500-kV line IIOW, with ahort epur road■ to individual tower 
location■• ••cau■e the IPA A■he-Banford Ro. 2 route 
follow■ an ••iating rl9ht-of•way, the exiatin9 ace••• road 
alon9 thi■ ri9ht-of-way will be u■ed with ahort apur road• 
developed to each of the new tower location■• 

41
2.2 EROS;CN 

Th• wind ero■ion potential of aandy lo■■ aoil in • dry 
cli■ate like that of the Ranford Re■ervation la extre■ely 
high. When ve9etative cover ia re110ved and aoil 1• die• 
turbed, wind eroaion can be aevere, •• evidenced by the 
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blowout■, dun•• and other wind-produced feature• found 
widely ■cattered aero•• the area. To ■ini■iae wind ero•ion 
re•ulti119 froa tranni•■ion •Y•t• con■truction, exi■ti119 
road• will be utilised whenever po■■ible. Becau■e well-
9ravelled road• are aore ■table, 9ravel will be placed on 
the new ac:ce•• road. lpur road■ will not be graded unl••• 
abaolutely neceaaary. T .. porary ace••• road• and tower 
ba••d location■ will be re�lanted with gr••• to prevent 
wind ero•ion. 

The tran••i•aion •Y•t•• doe• not cro•• any atr•ama or 
ri�•r• and the v�t•r table of the Ranford �••erv1tion 1• 
well below 9round level. Therefore, conatruction activi
tiea will have no effect on the local water quality. 

4.2.3 t.OSS or AGRICULTURAL PRODUCTIVITY 

Th• trana■isaion ayate■ will be entirely within the 
boundariea of the Ranford Reaervation. All of the land ia 
a ahrub ateppe with no other productive (agricultural and 
other) u••• planned by DOE. 

4.2
1

4 rtSH AND wtLDLin!, THREA�D AND ENDANGERED SPECIES 

Adver•• effect• upon r1aident wildlife will be largely 
li■ited to the conatruction period. The route doea not 
cro•• any atrea■ar th•r�fore, aquatic life vill not be 
affected. 

Du• to clearinq of vegetation froa the ace••• road and 
tower location■, wUdU!e (eg, ■11aU and large 111an111als, 
aonqbirda, bird• of prey, and upland bird■) in the vicinity 
will be t .. porarily di■turbed and ■OIN habitat will be 
lo■t. 

Specie■ of concern, ■uch a• the Long-billed Curlew, could 
be diaturbed ali9htly durin9 the conatruction of the 
trana■i■■ion ayat••• However, th••• dlaturbancea would be 
of a te■porary nature and probably would not have any 
laatin9 effect. 

Tvo federally liated threatened or endanqered ani•al 
apeciea, the bald ea9le and the peregrine falcon, ·are known 
to occur at the Hanford R•••rvation <••• Section 2.2.1.7). 
Conatruction of the tran••iaaion ayate■ 1• not expected to 
affect th••• apeci••• 

4·. 2-2 Allend■ent 4 

4 



•••i1• tw0J6oyoeqo2w 20 twO 
-12�•Jq IUIOWI £n ioeda'J iou ttl• •ids uoynyann eq.r, 

iiUI fflficrioni5fi ciii fi5fEDii i'!'t 

•01tc11111192....a -.:a 

iowday iou PtllOII• ••1i1•1�• aoyioen■uoo m211a,�1nee2 
NJOU ••ide UOJnJ••� MR 10 80J�•toel e11:a di MIG 

Bfdi s't't 
.. ./ 



t iu■llf UNIV t-z•t 

�-



8/DP-ASC/IR 

. • 

. . . 
·1 

12/21/81 

I I 

0 • 

N . 
: __:__i_: 

• I • 

• I • 
I 

�i -. ..,_ .... �1-� r·-
----�...+"""'�-��----�--.t--ltt-r-,-lNf--r-

,.,,.. 
• I • 

-�·---:�-:+� /,._,�--�di!""" 
�---r- ··=l"--+--&ii.-.-• l 

I 

- ----t----,---'"-.:� ., . \' . 
.L ·-�J SKAGIT/ HAN,OIIIO NUCLIAfl "'°-'ICT 

• • 
• 

1 
... Ji ,uan SOUND ,owa111 a UGHT COMMNY 

. • ,i 1 
,..- t_! A�ICATION,O,-IITICl,-Tl,tCATION/ 

INVl,-ONMINTAL AIPO"T 

TRANSMISSION SYSTEM AFTER 

PROJECT CONSTRUCTION 

A•nd�r\t 4 



�-----

0 I 

I I 

·-
.::: 

12/21/11 

0 
N 

,VOIT IOUNO "0WI" & LIGHT COMMNY 

SKAGIT / HAN,OflO NUCLIAI' llflOJlCT 

�ICATION '°" IITIC1fm,1CATIONI 
ENVIM>NMINT AL "l,O"T 

89 KV DISTRIBUTION LINES 

TO PUMPING Pt.ANT 

Aaend•nt 4 

-----· .. •· ••--- ···-·-···· ·••·•··---·--···-----�-...... ____ ,.,_ __ - . ···--· - •·· ' ·••·•·· . .. . 
·•-·• ., ... . . ·• ·· ·----·-·· ·· ··-



. 12/21/11 

Conatruction of the I/DP will result in acae irreftraibl• 
and irretrie•abl• c:a mltaent• of reaourcea. Tb• Mjor 
aaterial reaource■ tbat will be camitted·in the conatrac
tion of tb• •� includes 

a. Concrete (c ... nt and a419regat•> 445,000 C\I yd 
b. a.inforcin9 ■tHl 45,000 ton■ 
c. Structural ■tHl 25,000 ton■ 
d. Laber 2,100,000 bd ft 
•• PipiftCJ aaterial■ 535,000 lin ft 
f. Blectrical wire and cable 13,000,000 lin ft 

Section 3.1 contain■ a deacrlpton of S/IIIIP faciliti••• Tb• 
required acrea9•• corre1pondln9 to then faclliti•• on the 
Site and for con■truction laydown are ■hown in Section■ 2.l 
and 4.l. Tb• con■tructlon di■turbanc•• do not repre■ent an 
lrrever■ible C01111itaent of re■ourc•• ■inc• th• teaporarily 
di■turbed area will revegetate naturally within ••••ral 
year■ when th••• faciliti•• are reaoved. The cbaracterl■-
tic■ of the land for the ■elected Sit• are repr•••ntative 
of auc:b of tb• adjacent wtdeveloped land which 11 covered 
with natiff ■hruba, introduced 9ra••••• and forba. The 
land 1• not con■idered wtu■ual and, in all probability, 
would otherwi•• be undeveloped for uny year■• In 9eneral, 
the land na■ little a9ricultural value without lrri9ation. 

Con■tructlon of the S/BIIP will have no ■ignlficant effect 
on wildlife. Individual■ of ■OIN ani■al·■peci•• will be 
loat during S/DP con■truction, but th• regional i■pact of 
thi■ lo•• will be negligible a■ th••• ■pe�i•• are co■-on to 
the area. 
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4 • 5 C0111TltUCTI011 IIC,ACT COlffJlOL PIOGIWI 

Tb• followl119 paratraplla prcwlde a ■uaaary de■crlptlon of 
tbe Conatructlon lapact Control Pr09ru (CICP) whlcb Pu9et 
intend■ to follow aa a -•n• of lapl ... ntint adherence to 
•n•lronaental quality control ll■it■• A detailed 
de■c:ription of tbe el ... nt■ of the CICP will be ■ubllltted 
to the Ener9y Paclliti•• lite Evaluation Council for it■ 
review and approval prior to COa1NnceMnt of Site 
con■truction act1w1tie1. 

4.5.1 PUUOR 

Tbe purpo•• of tbe Conetructlon Iapact Control froc,ra■ 
(CICP) 1■ to enaur• that 9ood con■tructlon practice• are 
..-ployed on 1/BIIP in ��d•r to 11■it adver•• i■pacte on the 
en•ironaent. The CICP la dea19ned to coaply with the lite 
Certification A9r .... nt between the ltate of Waehin9ton and 
Pu9et lound Power I Li9ht Coapany (Pu9et) and with the 
Wuclear aec,ulatory C01111i■■ion Conatructlon Per■it require
■ent■ for tbe S/IIIQI. The proc,ru wUl control all 
con■truction i■pact actiwiti••• detect unexpected haraful 
•ffect■ or evidence of ••riou■ dula9e, prowld• for periodic 
.. na9 ... nt audit■ to deter■in• th• adequacy of 
iaple■entation of enwirOtUNntal control• and .. intaln 
1uff1e1ent record• to furn11h evidence of co■plianee with 
all enwlronMntal control requir-■enta. The CICP will 
en1ure eoapliance with new aource perfor .. nce 1tandard1 (40 
en 423) which are applicable to conetruction actlvitie1. 

4.5.2 PIIOGJIM czscatptio• 

ft• CtCP will con■i1t of procedure■ for (1) eneurint the 
uM of 9ood con■truction practice• for the purpo■e of 
li■itint MYerM ettvlron■ental effect■ of eon1tr�ctlon, (2) 
• aluatint and report1"9 adver•• environ■ental l11pact1, and 
(l) audltlnt and lnapec:ti119 environ■-ntal and eon1truction 
activlt1e■• T11eH procedure■ will be iapl .. ented and 
.. intained via two pri .. ry •thod11 

a. Writtett dir,etion to contractor• throu9h 
■pecitication■ and eorreapondence. 

b. lloutine in■pection of the lite by non-con1truction 
.. na9 ... nt repre1entativea to en■ure coepliance 
witb tb• lite Certification A9re ... nt and th• 
Con■truction Per■it requireMnta. 

4.5-1 
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4.S.3 unotllDILITY MD AfflORlft 

TIie requlr ... nta of tbe ltate oi Wa■hl119ton lite 
Certlficatloa &.)r .... nt and tbe ■uclear a.tulatory 
Coalllaaloa Con■tructlon Peral t for I/DP vlll be 
laple•nted by Pu9et and lt• a9ent, llorthve■t Energy 
ler•ic•• C�ny (NUCO), through audltabl• contractual 
agre ... nt• vitb contractor■• Bechtel con•truction 
aanage•nt peraonnel will lnapec:t con•truction activitie■. 
to en■ure contract adherence, and nsco will audit the 
con•truction activitle■ through periodic on-Site 
in■pection. 

When a conatruction activity reault•. in a ■i9nificant 
adver•• environaental iapact not previou■ly conaldered or 
an iapact which will be 1i9nificantly ac,re adverae than 
previoualy con■idered, or aay have ■uch re■ult, work will 
be •topped or further proce■ain9, deli•ery or inatallation 
will be controlled until proper dl■po■ltlon ha■ been 
approved. Tb• IIUCO lite Manager and the Puget Vlce 
Pre■ident - Ceneration •••ourc•• have the authority to atop 
work. Work .. , be re■tarted when appropriate corrective 
Ma■ur•• are taken. Tb• on-lite Environaental Coepliance 
Supervisor will alao h••• direct ace••• to the Puget Vice 
Pre■ident, Ceneratlon aeaourc••• 

The Puget Vice Pre■ident, Ceneration Resource■, will notify 
IIIIC and usr.x: when ■ucb i115Nct■ have taken place. 

'•'•' PLAN DESCRIPTION 

Th• CICP plan• are divided into 3 categorle■, Con1truction 
Control, Envlronaental Nonltorin9, and Re■toration. 

,,,.,.1 Con■tfUCtion Control Plana 

Con■truction Control plan• will be developed in accordance 
witb achedule• nec:ea■ary to Met licen■i, and con■truction 
activity requir-nt■• ft••• plan• will nclude, but not 
be li■ited to, the followint• 

a. Oil and ■aaardoua lub■tance■, Spill Prevention, 
Control and Counter•a•ure■ 

b. Sroeion Control 

4.S-2 Allendaent S 

-----------

·, 

5 

) 



l,,..._AIC/U l/17/12 

c. Duat Control 

d. WoiH Control 

•• Waate Diapoul 

f. v .. etation aeao.al 

4.5.4.2 Znvironaental Monitorin9 Plan• 

Predicted envlronaental iapacta fr011 the con•truction of 
I/BNP are addreeaed in Section• 4.1 to 4.4. C01111itaent• 
were aade to aonitor apecific archaeological, terreatrial 
aad water quality lapact• aaaociated with the conetruction 
of S/11NP. S/BNP environaental 110nitorir19 prograa• are 
disc:u•••d in Section, and are adequate for 110nltorin9 
conatruction iapact•. 

4.5.4.3 •••toration Plan 

aeatoration plane will be developed to return tho•• area• 
not landacaped or utilised for other activiti•• ••••ntlally 
to their natural condition•. 

4. 5. 5 COlffJIOL NEASUltU 

4.5.5.1 !ro•ion Control 

Th• Project 1• located in a ahrub ateppe , .. ion con•l•tin9 
of •••eral •hallow rollint hilla, with the •••tern extrea
ity havin9 a 9eneral •lope to the river. Surface draina9• 
1• 9ood. �ue to the open and dry nature of the area 
<•••r .. • rainfall ia 1.25 in. per year) and aandy 9ranular 
aoil type, precipitation readily infiltrate• into the aoil 
and ia not eapec:ted to be a probl••• aunoff fr011 a •ever• 
ator■ will be controlled by 9radin9 away fr011 the power 
block area and by conatructin9 ditch•• if nec•••ary. 
Dewaterin9 ia not expected to be a proble■ becau•e the 
water table la below any anticipated excavation point. 

Durint c:onatruction, contractor• will be required to 
■-intain drain .. • and ero1ion control around the con
atruction area• and eapecially in ar••• of excavation or 
fill. Ar••• requlrint clearin9 and 9rubbin9 will be 
aequentiallr acheduled to accoaaodate the need• and 

4.5-l Aaendllent 5 
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■chedule of con■truction. Tb••• area■ will be urked off 
and reao,,al of •eca•tation will be ■ini■ised. Control■ will 
be eaployed to en■ure proper ..e,.nluNnt alop••• llopea 
will not be cut atHper than the natural an9l• of repoae. 

On•lite borrow pita will be prepared by 9radi119 to ■ini■ise 
wind and water eroaion and to confor■, where poaaible, to 
the natural topography. Any accwaulationa of precipitation 
within the excavation area will be allowed to infiltrate in
to the per■eabl• aoila. Where require,!, wind eroaion will 
be controll•d by eaployin9 aoil atabilisation techniquea. 

4.5.5.2 Du■t, Woi••• and biaaion Control 

Durin9 conatruction there will be ••ia■iona reaultin9 froa 
the acti•iti•• of heavy equipaent, froa per■itted open burn-
1"9, and froa operation of the concrete batch plant. Con
trol vill be •••rciaed to enaure that th••• e■ia■iona c:oe
ply with applicable atandarda. Conatruction vehicle• will 
be uintained in 9ood MChanical condition ao •i■aiona and 
noi•• level• will confor■ to State enwironaental atandarda. 

Aft•r the initial lite preparation work i• coapleted, the 
priaary aource of conatruction-9enerated duat ia eapected 
to be the unpawed conatruction roada. Per■anent road• 
vithin the lite (tho•• road■ not near conatruction acti
•ity) are coapleted durint the early ata9•• of conatruction 
to ■ini■ise duat probl•••• 

Waterin9 or other approved duat control Mthoda will be 
uaed to control fu9itive duat 9enerated by conatruction 
activiti••• Site roadway, vill be watered by ■prlnkler 
truck• or covered by protective aaterial auch a• 9ravel, 
cruahed atone or pavc:aent, aa neceaaary, to deer•••• �h• 
iapact of windblown aoU. Parki119 lot■ will be 9ravelled. 

Durin9 open burnln9, care will be taken to reduce -■iaaiona 
to a ■ini■ua. Applicable burnint re9ulationa will be 
coaplied with, and precaution■ will be taken to prevent 
accidental fir••• l■oke which ■ay occur duri119 open 
burnint i• not ••pec:ted to re■trict viaibility on any 
public road. 

Th• batch plant, fuel depot(■), aewa9• plant, veldin9 
ahop(a) and other ■uch faciliti•• will be conatructed and 
operated to confor■ with the applicable en•irONNntal 
atandarda. 

Due to the reaote location of the Pr->ject, which b ■ore 
than ••••n ail•• reaowed froa any inhabited area and nearly 
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H••· ■U•• reao•ed froa the neareet or9anhed hwaan acti•
i·ty (WIIP-2 and Pn'P coaplexe•> , there ahould be no oU-Si t• 
iapacta of nol••• du1t, odor or other .. i••lon• reaulting 
f r.oa conatruction ac:thi ty. 

415. 5'Ll Diapo•al of con•truction Wa•t•, Debri•, Sanitary 
i1a•te 
-

Solid wa•te• will be generated daily by virtually all 
pha••• and ele•ent• of con•truction at the Site. 
Container• will be located throu9hout the job•ite and 
appropriately identified for collection of •uch it••• a• 
tra•h, coabu■tibl• uterials, etc. C011bu■tible aat•rial■ 
will be b�rned or buried on-lite. lal•a9eable non-coabu■-
tible aaterial• (■crap Ntal, etc.) will be accuaulated and 
reao•ed periodically froa the Site for recyclin9. Wa■te■ 
not burned, buried, or recycled will be collected and 
■tored in container• before reacwal to an approved dispoaal 
area. 

Liquid waatee, •■uch a• fuel■, lubricant•, bituaena, and 
•011• flu■hincJ ■olution• will be depo■ited or di■char9ed 
i�to tank• for 1alva9e or aubaequent rnoval to off-Site 
location■• 

. 

Th• concrete batch plant, which will be diaaantled and 
re110ved froa the Plant Slte after C011Pletion of conatruc
tion, will have an oil-trap concrete retention tank and a 
••di■entation box inatalled to control any inadvertent 
draina9e of batch plant effluent. wa■hin9■ froa concrete 
transporting equip■ent will be proce■■ed in a wa■te con
crete 1eparator which will provide a99regate recovery and 
will control the quality of the effluent. wa■hin9■ fr011 
other con■truction equipaent will al■o be controlled to 
■ini■i1e ■urface water conta■ination. 

Sanitary ■ewat• durint ■o■t of con■truction and durin9 
operation will be ■elf-contained within the boundary of the 
lite by -•n• of • packa9e ■ewa9e plant and percolation 
pond. 

Sanitary 1ewa9e during lite preparation and early •t•t•• of 
con■truction will be handled by che■ical toilet■ provided 
and uintained bra licen1ed contractor. Ch .. ical toilet■ 
will be u■ed dur ncJ lat,r ■ta9e■ of con■truction only at 
re110te and non-■ewered location■ to aerv• •• •�ppl ... ntal 
facUitie■• 

Th••• toilet■ do not u■e aff external water ■upply, nor do 
they diachar9e any liquid• or ■olid■• The wa■te froa th••• 
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toilet■ will be collected periodically and di■poaed of off• 
Site by a licenaed dl■poaal contractor. 

,.s.s., Protection of Plant, Aniaal and Aguatic Ll(• 

Throughout the de■i9n, con■truction, and operati�� of thi■ 
Project, every effort will be .. de to achl••• an �nvl·ron
••ntal balance which re■ulta in alni•al daaa9in9 effect 
upon wildlife, fish or other aquatic ■peel••• Reaoval of 
vec)etation will be alni■iaed. Although the ha�itat of •o•• 
aniaal life vlll be affected by the con■truction activl-. 
tie■, the ■urroundincJ population■ will not be adver■ely 
affected. Trenchi:ig in the Colullbla ltiver will be required 
to bed raw w•t•r ■upply and project di■charge lln••• work 
on th••• in•tallation■ vUl be ■cheduled to ■inl•h• turbi• 
dlty and endanger .. nt of aquatic life. 

4.5.5.5 Land■capin9 

Land■cap1ng and final lite con■tructlon will ••rve to both 
control du■t and iaprove the Site ae■thetic■• Land■capln9 
vill tntec)rate ••ce•• excavated aat•rial (■poll■> with the 
Site contour■ to en■ure runoff avay fr011 all building■ and 
auxiliary ■tructure■• 

During reaoval of teaporary faclllti••• the ■uper■tructure• 
vlll be c011pletely re110ved, and the foundation• will either 
be raaed flu■h with th• ground or covered with ■oil which 
ha■ been ■uitably placed to blend vith area contour■• 

4.5.f AUDIT AND INSPECTION 

It i■ the re■pon■ibility of the Northve■t Inergy Se:vice■ 
Coapany (NUCO), Director of Quality A■■urance, to conduct 
audit■ and ■urveillanc•• of the Con■truction Iapact Control 
Pr09r .. to a■■ure that the pr09r .. 1• effectively 
iapl .. ented. 

An lnvironaental Surveillance Te .. will periodically 
aonltor con■tructlon actlvitie■ and pr•pare in■pection 
report■ noting any di■c,epancl•• froa e■tabli■hed 
environ■ental control •a•ur••• T••• ■ .. ber■hip will 
Include the Puget lite Snviron .. ntal Coapliance 
repre■entative, NUCO •••ident Engineer, a repr•••ntative 
froa lechtel'■ field con■truction una9eaent, and 
terre■trial and aquatic eco!09i■t■ a■ appropriate. 
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5.0 IIN111018111lft'AL D'#8C'l'S 0# PLY! OPDATIOII 

5.1 D'#BC'l"S OP OPBMTIOII OP DAT DIISIPATIOII l!l'l'BN 

5.1.1 D'#LUD'l' LIIU'l'ATIOIIS AIID WA'l'BR.QUALiff ftypuDS 

5.1.1.1 Pederal Bffluent Guideline• J40 en, Part 423) 

Bf fluent li■itationa · CJ09ernin9 dl•cbar9•• f .roa lte-
Blec:tr ic Power Ceneratlft9 Plant• (40 en 423, laf 1) were 
publiahed bf the o.s.·•n•ir�ntal Protection AcJ•nc:y on 
October 1, 1974. ·affluent li■itationa for._.., Source•• 
r••trict the d·lacbar9e of1 total ■u•pended. aolida, oil and 
g,reaM, pa, polycblorinatad b.lph�nyl•, chlorl.�,. and 
c:or'r.o•i'ffl inhibitor•, a• well. •• heat. 

Th• t.her■al U■itation for n.., · aource perforaance ■t:andard• 
· (lCSPS·) i■ not currently in effect bec:au•• le waa HMnded 
by tbe Appalachian Power ••• train decialon of 1976. 
(Ref 2). . 

waahin9ton State haa rec•l•ed Bn•iron■ental Protection 
Agency appro•al to ad■iniater the National Pollutant 
.Diacharge Bli■ination Sy■te■ (DDBI) per■it progra■ 
(Ref 3). In the caH of ■tea■ electric power plant■, the 
Waahin9ton State Energy Pacility Site E•aluation Council 
(BPSBC) ha• been deaignated a• the NPDBS permitting agency. 

5.1.1.2 waahington State Water Quality Standard• (WAC 173-
M> 

Th• Waahln9ton State Departaent of Ecology ha• eatabliahed 
water quality •tandard■ for rec•l•in9 water• baaed upon 
deaic,nated un (Ref O • Th• Departaent ha• de•i9nated 
water• of th• ColUllbia Ri••r between Prie■t Rapid■ Da■ 
<• 397) and the Wa•hln9ton-Ore9on border <• 309) •• Cl••• 
A-Bsc:ellent water■• Water quality of thi■ cl••• (Table 5.l-
1) ■hall ••t or esceed the criteria for all, or ■ub■tan
tlally all, characteri1tic u•••• Th• following ■peeial 
teaperature condition ha■ been e■tabli■hed for thi■ ■ection 
of the rl••r (Ref 4)1 

Water teaperature ■hall not exceed 20.ooC due to 
hu■an acti•ltle■• When natural condition• exceed 
20.0oC, no teaperatur• incre••• will be allowed 
which will rat■• the recelvin9 water te■perature 
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by greater than 0.3oCr nor ■ball ■ucb. teaperature 
lncreaMa, at any ti .. , ••c•ech 

t.• 34/('f+t) 

wheres t • per■laaiv• teaperature chan9e 
aero•• the dilution sone (oC). 

T • bi9heat ••l•tin9 te■perature in thi• 
water claa■lflcatlon outaid• of any dilu
tion aone (oC) • 

Th••• atandard• are.applicable in receiving water■ except 
wichin 1-.diate dilution zone• ■urrou�din9 a waetewater 
diecbar9e. The total area of a diluti,,n zone i■ calculated 
on a c•••-by-ca•• ba•l• and ie deecribed in an NPDES 

diechar9• per■it. Th• dilution zone if anticipated to be 
■i■llar in di .. naion to the one• grant,Jd WP 1/4 and 2 
(ltef 5)1 

a. The boundari•• in the vertical plane ■hall extend 
fraa th• receiving water eurface to the riverbed 

b. The up■trea■ and down■trea■ boundarl•• ■hall be 50 
ft and 300 ft, reepectively, fraa the centerline 
of the di■ch11r9e 

c. The lateral boundarl•• ■hall be ■eparated by 100 · 
ft. 

The dlecharge of waetewater• fro■ the S/RHP l• not expected 
to affect the water quality of the Colu■bia River within 
Waehin9ton State or any other atate (Section 5.1.2). A• a 
re■ult, water quality ■tandard• for the State of Oregon (52 
■il•• downetrea■) do not apply to thia diecharge. 

s,1,2 PBYSICAL zmcrs 

The heat dl■•ipation ey■te■ le diecueeed in detail ln 
Section 3.4. Only a few of the operating para■etere which 
deter■ln• the environ■ental ef feet• of operation will be 
■WIIINriaed in thia ••ction. 

Th• wa■te heat 9enerated will be di■aipated to the environ
Mnt by two path•• (1) heat tranefer to air through the 
u•• of ■-chanical draft wt cooling tower■, and (2) cooling 
tower blowdown diacharged to the Coluabia River. 

The coaponent• of the cooling ay■te■ which ■ight have •011• 

effect on the environ■ent area (l) the intake atructure, 
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(2) tbe waatevater dlachar9• ay■t•, and (3) the coollnt 
tower npor pluae. ft• en•ironaental effect■ of th••• 
eo11ponent• are dl■cu■■ed in the followint ■ectlot1a. Th• 
locatiot1• of int••• and diachar9e line• are depleted in 
Pi9ur• 3.4•3. 

s.1.2.1 Intake Zffeet1 

The int•�• for the .. keup vater of the cooling ay■tea 4 
con■i1t■ oe three torpedo ■haped tube■ placed parallel to 
the river flow abQve the river bott011 (Section 3.4.2). Th• 
top of �h• tub•• vill be aubaerged about 10 ft belov th• 
�ater ■urface for the lowe■t re9ulated flov of 3,,ono cfa. 
Th• c011bined .. xiaua puapin9 rat• of 94 cfa ia about 0.2s 
percent of the loweat regulated flow and 0.01 percent of 
the aedian river flow (111,752 cfa). The avera9e aakeup 
vater requlrnent vUl be about 62 cfa. 

IS 
Detailed hydraulic IIOdel ■tudie■ of ■iallar intake ■truc-
tur•• u■ed at WNP 1/4 have been conducted by the Supply 
Syat• (Ref 6). Th••• ■tudi•• co�cluded that a CMrforated 
pipe inlet vith an internal ■leeve vould 9ive unifora flow 
diatribution and vould offer maxi•ua protection to ■■all. 
fiah durin9 all operatin9 condition■• At design condi-
tion■, the inlet velocity at 9th• external ■creen ■urfaee i■ 
approxiaately 0.5 fp■• Bovever, at a diatance of one inch 
fr011 the outer acreen ■urface, the velocity 1• approxi-
.. tely 0.1 fp■• Intake velocitie■ will generally be below 
th••• value• ■inc• the noraal vithdraval rate vlll be lover 
than the de■ign rate. Unde■irable debria i■ not expected 
to pa•• through the outer perforation■ at th••• low velo
citie■• 

Biological effect■ of the intake atructure are de■cribed in 
Section 5.1.3. Th• critical intake approac� velocity vill 
be aaintained below 0.5 fpa, thereby reducin9 iapin9eaent, 
entrainaent and entrapaent effect■ u"°� aquatic organi•••• 
Riprap will be placed around the intake atructure■ to 
prevent riverbed ero■lon and acouring. 

5.1.2.2 wa■tevater Diacharg• Effect■ 

Th• va■tevater diachar9e ■y■te• described in Section 3.4 
vill convey effluent frOII the Plant to the ColWlbia River. 
A ■in9le diachar9e pipe will be buried in the river botto■ 
and vill ha•• an 11-in. round outlet di■charging perpendi
cularly to the river flow direction at an upvard angle o� 
150 fraa the horizontal (Figure 3.4-J). Th• exit flow 
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weloclty vlll be approxiaately 7.5 fp■ at th• aaxlaua 
dl■char9• rate of 5,tlO CJPII, and 3., fp■ at the awera9e 
dlacbar9e rat• of 2,117 CJPII• · 

Aa the effluent enter• the rlwer, it will •l• with a■bient 
water, resulting in local lncrea••• in river te■perature, 
velocity, and ch•�1cal concentration■• A■ the dl■charge i■ 
tran■ported downatrea■ by the river current, progre■■lve 
•ixing of the relatively ■■all di■charge flov ln c�arl■on 
to the large river flow will re■ult ln local tem�ratures, 
velocitie■, and concentration■ which are virtually lndlstln
gulshable froa aabient condition■• 

Mathe•atlcal prediction• of the discharge plume dispersion 
for S/RNP were conducted for a cOfflbinatlon of condition• 
which are con■idered repre■entatlve of wor■t-case and 
average ■ltuation■• A de■cription of the theraal plu•• 
IIOdel (ROTSUBl), baaed upon ■odific•tiona propoaed by Koh 
and ran (Ref 7), are given in Appendix c. 

Briefly, the ■odel la co■po■ed of tvo ■ub-llOdela describing 
the near and far fields. The former consists of the region 
near the discharge atructure where the discharge IIOINntwn 
deter■ine• ■ixin9. Thia ■odel ia ba■ed on a aolution for 
an infinitely deep quieacent receiving water ■odifled to 
account for boundary and a■bient velocity effect■• Th• far 
field conalder■ the region re■oved fr011 the di■charge where 
the river 110aentua deter■ln•• the ■bing characterlatic■• 
ror the latter, the river la a■■u■ed fully ■ixed in the 
vertical direction, a typical condition in the Columbia 
River. ExperlMntal evidence (Ref I), approximately 14 
mile■ up■treaa, confirm■ this rapid vertical ■lxlng. 

Th••• region■ neglect an inter•edlate region where •ixing 
l■ a re■ult of both ambient and di■charge 110111entu■• The 
neglect of this region leads to an undereati■ate of ■ixlng 
and, therefore, an overe■tl■ate of ••c••• te■peraturea, a■ 
well a■ other phy■ical and che■ical paraMter■• 

Varlou■ input par ... tera (Table 5.1-1) ·are required for the 
IIOdel. Th• ■ini■ua regulated low river flow ia 3',000 cf■• 
While thi■ flow ■ay be attained for ■hort duration■ at 
Prle■t Ra�ld■ Da■, it will rarely if ever occur at the 
di■charge location 35.6 ■il•• down■treu. Median river 
flow was taken a■ 115,752 cf■• Th• water depth in the 
vicinity of the discharge u■ed to deter■in• boundary 
effect■ wa■ taken a■ 14 ft (bottOII elevation 337 ft, MIL) 
during low flow, and 21 ft at ■edian flow. Th••• depth• 
are ba■ed on Pl9ure 5.1-1, which ■how■ four cro■■-■ectlon■, 
looking up■trea■, that bracket the diacharge location. Th• 
lateral diffu•ton coefficient, vhi�h deter■ln•• lateral far 
field ■ixing, wa■ choaen a■ 4.0 fti/■ec. Thi■ value 
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coapar•• with a ran9e of J.0-7.0 ft2/■ec for heated 
effluent •a•ured approai■ately lt •U•• up■trea■ (llef t.) , 
and a aean value of 7.0 ft2/■ec •••ured 10 ail•• 
downatrea■ froa tb• 1/IIIP dlachar9e location (llef 10). 

Th• •blent river t•perature ••• aa■IIINd to be 2ooe: 
<,aor,. Nui■ua di■char9e, s,,10 9PI, ••• •••uaed to have 
a t•peratur• of 2t.2oC (14.SOf'). Thi■ t•perature corr••
pond■ to a wet bulb of 24.4oC <1,or,. 

River v•loeiti•• in th• vicinity of the di■char�• were 
••a•ur•d during May 1981. Maxi•u• velociti•• of 7.0 f�• 
vere recorded over the di■charge location n•ar ■id-atreu 
at river flow■ of 143,000 cf■ <••• Appendix 3). Calcula
tion• froa th••• ••a•urn•nt• indicate that averaqe 
veloeiti•• will rang• between 2.32 and 4.37 fp• for low and 
••dian river flow■• 

Both th• Plant •fflu•nt and ubi•nt river condition■ are 
t•poral in natute. The for•er i• de■cribed in Section 3.4 
and the latter in Section 2.,.1. To account for ••aaonal 
ehan9e■, yet aa■ure eoapliance with Wa■hin9ton St•t• Water 
Quality Standard■ (Ref 5) under all condition■, three ea■ea 
were ana1yzeda 

o Ca■e l - ll99ulatory Li•itin9 Ca■e 

0 

Thia ea•• would occur with a coabination of 
extrne diacharge teaperature and flow (5,910 
gpa1), regulated extr••• lov river flow, and 
a■bient river te■perature reaultin9 in the 110st 
reatrictive re9ulatory criterion. 

Ca•• 2 - Avera9• Ca•• 

Thia ca•• would occur with a coabination of the 
avera9e diacharg• t•perature and flow, di■eharged 
into the avera9e water tnperature and ••dian 
river flow. It 1• u■ed to illu■trate the noraal 
characteriatic■ of th• diachae9e pl••• 

o Ca•• l - Large lac�•• T•peratur• Ca■e 

Thia ca•• 1■ defined a• the avera9• diacharge 
t•perature and flow in conjunction with the 
r99ulated extr••• low river flow and winter 
(January, P•bruary, and March) avera9e riv•r 
ubi•nt tnperature. It ia u■ed to illu■trate the 
pluae characteri■tic• durinq a period of high 
••c••• teaperature, that ■ay occur during the 
winter when the weather ■uddenly turn• war■• Thia 
war■in9 would rt■ult in an al■o■t 1-•diate change 
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in the di■char9e par ... ter■, but a ■uch ■lower 
chan9e in the rl••r te■perature due to the bi9her 
.oluae to ■urface ratio of the river. 

Th• S/11111' dlachar9e, aablent river and re9ulatory li■it■ 
corre■pondlft9 to the thr•• ca••• are ■hown in Table 5.1-1. 

Re■ult■ of the ■athe■atical ■i■ulation■ are ahown in 
Fi9urea 5.1-2 to 5.1-10. Pigure■ 5.1-2, 5.1-3 and 5.1-4, 
re■pectively, illu■trate the down■tream penetration, 
aurface area and voluN of the plume as a function of 
exc••• temperature for the three study ca•••• Case l 
re■ult■ in the hi9he■t (,.JJ0r) and Ca•• 2 re■ult■ in the 
loweat exc••• teaperature (2.45°F) after plume ■urfacing. 
However, the plu••• vill'need to travel an additional 22, 
o, and 8.0 ft to c011ply with ther■al regulatory criteria 
for Ca••• 1, 2 and l re■pectively. Th• average case 
result■ in the greatest plu■e penetration downatrea■ due to 
the relatively large water depth and river velocity. The 
difference in penetration between Ca•• 1 and l 1• accounted 
for by the difference in buoyant effect■• Th• Ca■e 3 
di■charg• i■ 1••• buoyant than that of Ca■e 1. 

2
To achieve 

c011pliance, surface area■ of 390& O and 14.0 ft , and total 
voluM■ of 2,000, 150 and 240 ftJ will be required for 
aixing in each of the thrH ca•••• respectively. The 
re■ult■ reflect the fact that Ca•• l will occur at high 
ambient temperature■ when regulation■ a■■u•• that the river 
ia already ther■ally ■tre■■ed. Under the a■■u■ed critical 
condition■, the te■perature increa•• JOO ft downatrea■ of 
the di■charge ia ••ti■ated to be o.ot0r, well be�� the 
o. 54or liait specified by the State Water Quality- Stan
dards. 

Surface iaother•• for Ca■e■ 1, 2 and 3 are shown in Figure• 
5.1-5, 5.1-, and 5.1-7, reapectivelv. Sub■urface i■othera■ 
of the indicated exc••• te■peratur•• would be even smaller 
than tho■• at the ■urface. Figure■ 5.1-8, 5.1-9, and 
5.1-10 show iaother•• along the vertical ■ection through 
the pluae trajectory. Maxi■u■ ••c••• �••perature■, alonq 
the river bott011, are approximately 0.45, 0.11, and o.390r 
for Ca••• 1, 2, and 3, respectively. Th••• te■peraturea 
occur at down■trea■ di■tanc•• fro■ the discharge of 40, 145 
and 52 ft for Ca••• 1, 2 and 3, reapectively. 

Modelift9 re■ulta indicate that no intake-di■charge recircu
lation, th•r•l buildup, ■horelin• pluN attachMnt or 
ther■al block will occur a• a re■ult of wa■tewaters dis
charged by I/BNP. 

Th• ratio of the diachar9• velocity to the river velocity 
is relatively low for the S/RNP. Th• river do■inatea the 
flow regi•• and no i■pact fro■ the discharge i■ expected on 
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■ucb ftloclty-induced pbenoaena a■ tubldity, ■courl119, 
eroaion or Ndiaentatlon. s..n at tbe bi9be■t •� 
di■cbu9• ftlocity, 7.45 fpa, the aaxlaua induced bottOII 
ftlocity 1• e■Hfttlally Nro, u a re■ult of the dl■cbar9e 
orientation of 150 abaft borlsontal (Appendix C). Tbe 
aaalaua pluaeftlocity at the riftr ■urface 1■ projected to 
be 2.1, fp■, occurrl119 approslaately l' ft down■tr•• and 
off■bore of tbe di■cbarge. 'fh.1■ aaslaua velocity 1■ only 
19 percent bi9ber than the low flowi119 river ••loclty. 

ca■e 1 condition■ ffaluated abo9e are for condition■ wor•• 
than any expected to occur. The. wor■t expected condition■ 
would occur in late ■UIINr and would create -ller lapacta 
than IIOdeled abcwe. 

5.1.3 BIOLOGICAL urscrs OP 'ftlB DAT Dl881PATIOII SYSTBN 

Operation of tb• heat dia■ipation •Y•t• (Section 3.4) ■ay 
affect aquatic biota a■ a re■ult of two ■y■t• c�n•nt■a 
(l) the water intake ■tructure (illpi119 ... nt and entrainaent 
effect■) and (2) tbe cooli119 tower di■cbar9e •Y•t• (ther
aal ■tr•••>• Aquatic biota in the Ranford .. ach of th• 
Coluabia aiver are deacribed in Section 2.2.2. Althou9h 
■iniul, tbe potential en•ironaental effect■ of intake and 
di■char9e ay■t-■ upon biota are di■cu■■ed in the following 
aection■• AnalyH■ deaon■trate that there will be no 
ai911ificant ad•er•• biol09ical effect■• 

5.1.3.l Bffect■ of the Intake Sv■te■ 

Th• 9/IIIIP intake ■tructure 1■ located in ■id-channel of the 
Coluabla aiver at RN 3,1.5. At low flow, th• intake 1■ 
aituated 750 ft off th• .. nton County Shore in 15 ft of 
water (Pi9ure l.4-l). '1'11• effect■ of the intake atructure 
upon the aquatic biota are expected to be in■l9nificant. 
Bntralnaent of aquatic or9an1- will not ad•erHly lapact 
Coluabla aiftr biota becauH of the -11 voluae of water 
withdrawn and becauN the intake atructure will be de■i9ned 
to reduce flab entrainaent. B■■entially all of the drift
ing or9ani ... occurrlr19 in the water coluan that are drawn 
into the intake atructure will periah in the recirculatln9 
water •Y•t•. Thia lo••• however, will be ■119ht in 
coapari■on to tb• total population■ of th••• or9ani•• in 
the river, and the lo•• will not affect the eco■y■t•. The 
aaxl■ua water withdrawal will be le■■ then 0.2, percent of 
the river .olu■e at the lowe■t regulated fl°" of l,,ooo 
cf■• BecauH plankton have been found to be equally 
dl■tributed both horlsontally and vertically in the 
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Coluabia ai••r near the Site (Section 2.2 .• 2), it can be 
a■■uaitd tbat no greater than 0.2,·percent of the total 
plankton population■ will be ad•••rNly affected. 

TIier• i■ no aec:bani .. operating at 8/DP tbat would alter 
tbe biaaa■■ or relatift abundance of Coluabia aiwer phyto
plankton. C:iftn th• rapid populati� cycling (■hort 
replaceaent tiM) of algae, any lo■■ of cell■ or produc
ti•ity can be expected to be naturally ■itigated in a ■hort 
ti• and the lo■■ would not per■i■t down■trea■• Colu■bia 
River phytoplankton will not be adver■ely i■pacted i:y th• 
S/DP intake. 

Of greater concern i■ th• potential !or i■pinge■-nt or 
entrainaent of the egg■, lava• or juvenile■ of i■portant 
flab ■peel••• Sport and co-•rcial fiah •peel•• conceiv
ably affected are the vhltefiah, ■■all110uth baa■, ■teelhead 
trout and the variou■ aal■on ■peel••· Mld■trea■ ichthyo
plankton are not abundant. Sculpin larvae are the ao■t 
nuaerou■ or9ani- collected (Ref 11). 

Juvenile chinook ■al■on and ■teelhead trout produced in the 
Hanford a.ach upriver froa th• intake are of particular 
i■portance. Since •99 and larval developaent occur■ in th• 
gravel, th••• life ■tag•• ahould not be vulnerable to 
intake effect■• However, young fry that eMr9• froa th• 
gravel are not ■trong ■vi-r• and are carried down■trea■• 
Soae of theN fry ■ay pa•• th• intake ■tructure and uy be 
vulnerable to entrain■-nt or i■pinge■-nt. Only tho•• saall 
fi•h unable to ••cape th• approxi■ate uxi■u■ intake 
velocity of 0.5 fp■ at the 3/8 in. intake ■creen opening• 
will be i■pinged and lo■t. Laboratory teat■, conducted to 
deter■in• th• ■vi-ing ability and i■pingMnt tolerance of 
young-of-the-year chinook ■al■on (36-56 _, and ■teelhead 
trout (22-31 •>, de110n■trated that juvenile• avoided 
i■pin9e■-nt at approach velociti,.• up to 1.0 fp■ and they 
were capable of ■urvivin9 i■pinge■-nt at approach velo
cltl•• of 2.5 fp■ for up to ■ix ■lnute■ (Ref 12). 

Th• deaign of the intake, ■i■ilar to the 1111P 1/4 and 2 
intake■ (Section J.4.2.1), and it■ offahor• location ■hould 
reduce interaction with down■trea■ ■i9rating aalllOnida. 
Moat of the juvenile■ ■pawned in the Benford •••ch will 
utilise th• ■hallow nearahore area■ a■ they pa■■ the intake 
durin9 the ■prin9. Thu■, i■pinge■-nt of th••• fiah will be 
■inl■al. The ••ry low entranc9 velociti•• (no greater than 
0.5 fp■) and ■wift river current (greater than 2.3 fp■) 
will tend to ■weep clear of the intake juvenile fiah that 
■tray into offahore area■• The fact that ao■t young ■al110n 
p••• tt!irou9h th• area of the intake atructure during the 
aprin9 runoff when flow■ are high further deer••••• their 
au■ceptibi�ity to i■pin9e■-nt. 
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aecauM of their larger •i••• ju••nil• aalllonid fiabn 
artificially and naturally reared in area• up■treaa of tlle 
Ranford Jteacb aay frequent offabor• water• duri119 outai9ra
tion (Section 2.2.2). While th••• fiah aay •n«N>Unter the 
intake atructure, their iaprcwed ■wiaaincJ capa�iliti•• in 
ccapariaon to th• ... 11er fry ■bould preclude iapin9e11e11t 
effect■• 

BecauM the wbitefi•h depo■it adhe■ift 999■, only the 
drifting 1•••• uy encounter the intake ■tructure. Saall
aouth baa■ ■pawn in ne■t■ in quie■cent backwater alou9h 
area■• Juvenile ba•• rear froa one to thrH ac,nth■ ir. the 
■lougb prior to di■per■ing into the aain river. Should the 
-11 baa■ ■tray into the deep ■vift portion of the river, 
their ■is• and ni•ing capability ahould preclude illpi119e
-nt effect■• Whit• ■turgeon are known to ■pawn in deep 
bole■ in the aain channel of the Coluabia River (Section 
2.2.2.6.2). Little inforution ia available, howe•er, 
regarding juvenile life for■■ and their activity. Yolk ■ac 
fry, approxiutely 0.7 in. in length (Ref 13), •hould not 
be drawn into the intake ■tructure. Should i■pin9•-nt 
effect■ occur on any fi■h ■peel••• the fact that ■uch a 
... 11 vol.me of water i■ withdrawn for the S/IIWP render■ 
any f.apact n991igible. 

Th• Wa■hington Public Power Supply Sy■te■ ha■ conducted 
entrai�nt and i■pinge■ent te■ting of the WNP 2 off■hore, 
perforated pipe intake (Ref 14). Entrain-nt ■a■pling 
during a period when chinook ■al■on fry were abundant in 
the river failed to produce evidence of entrain■-nt. 
In■pection■ of intake ■tructure■ by ■cuba ob■ervation 
likewi■e revealed no incident• of fi■h iapinge■ent, da■a9e 
or other ·irregulariti••· Since the S/RNP intake will be 
■i■iliac in deaign to �he WNP-2 ■tucturea, th••• data 
indicate that l111pin9e■ent and entrain■ent will not r••ult 
in any ■ignificant adver•• i■pact at S/BKP. 

5.1.�.2 lffec:t• of the Di■charg• sy■te■ 

The diacharge ■y■te■, •• de■cribed in Section J.4.2.2, will 
be located in 14 ft of water (at low flow), 55� ft off
■hore. Ther■al effect■ of the WNP-2 blovdown di■charge are 
expected to be ne9U9ible fro■ either a ther1111l increa•• 
effect or fro■ cold ■hock, the ■udden ce■■ation of ther■al 
di■charge at Plant ■hutdovn. 

Maxi■ua in■tantaneou■ temperature difference between the 
S/BNP di■charge and the a■bient water will occur in winter 
and will be �T • 29.90p. !xtre•• temperature differential 
during the ■u-•r will be 1,.,or. Becau■e the •axi■ua 
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diacharg• YOluae, 13.2 cfa, i• inai9nificant (O.C4 percent) 
in relation to the ■ini■UIIII rl••r flow, dilution and diaper
■ion of tbe tber■al diacharge will be rapid. 

A preli■inary ■tudy waa conducted to deter■ine tbe pluae 
cbaracteriatic• of tbe S/IIIIP dlaeharge wben two unit■ are 
in operation. A deacription of the coaputat.ional •thod
ologie■ 1• pre■ented ln Appendi• c. Nodeli119 reault• of 
the wor■t-caN condition <-•i■u■ S/IIIIP dlacharge during 
■inl■u■ riftr flow) au99e•t that the 110■t re■trictive 
th•r-1 criterion (0.540F) will be Mt within 52 ft down
atrea■ of the outfall in a plu■e travel ti• of 22 ■ec. 
Area of the ■urface pluae and voluae of th• water colu■11 

encaapaaaed within a o.540p laother■ 1• 390 ■q ft and 2000 
cu ft, reapec:tively. Na•l■u■ exce•• teaperature along the 
river bottoa 1• ••tinted to be o.450p (Section 5.1.2) at a 
diatance 40 ft down■trea■ fr011 the diacharge. 

Change■ in a■bient water te■perature can affect the ■etab
olia■, d•••lopaent, growth, and reproduction of aquatic 
organi-. The tolerance of organi■■■ to theraal change• 
1• ■peel•• ■pec:ific, dependent on aagnitude and duration of 
the change, and prevlou• ther■al accli■ation. Potential 
ther■al i■pact■ to all aquatic c:01111uniti•• in the Colu■bia 
River near the diacharge alt• are a•••••ed in the following 
aectiona. 

5.1.3.2.1 Theraal Effect• on Plan�ton 

Prolonged espoaure to elevated te■peraturea in ther■al 
diacharg•• have been reported to affect the growth rate and 
apecie■ coapoaition of phytoplankton and zooplankton 
(Ref• 15, 16, 17). Entrain•nt �f river planktonic orga
n! ... in the ther■al plu■e created by the 9/BHP diacharge, 
will be too brief to cauae ·■i9niflcant change■ in growth or 
coapoaition. During low flow with a ■a•i■u■ teaperature 
differential at the diacharge point, the tranait ti• that 
or9ani- will be ••poaed in the plu..·to teaperature• 
greater than 2.50p above a■bient will be appro•i■ately 11.0 
■ec. Thia brief ••poaure ti• la below level■ reported to 
have •a•urable effect■ on abundance and coapoaltion in 
plantonic organia■a (Ref• 15, 16, 17). 

Patrick (a.f 16) obaerv9" that diato■ growth waa li■ited at 
teaperatur•• below 50.0 to 59.oOp and above 84.0 to 86.00p. 
a.cauae the ••i■u■ ther■al dlacharge at S/BHP la only 
84.SOp, diata■ ■peel•• could live and ■ub■i■t in 100 
percent effluent. 
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The ec:olotical eon■equenc•• of the theraal di■char9e on the 
planktonic coaaunity are netlible. 1lo •••urable effect on 
the abandance and cca,o■-ltlon of food or9ania■ in the 
■treaa drift and no- lnd-lrect lavact IIIMM' iaportant U■h 
re■ourc•• are andclpated to occur. 

s.1.,.2.2 Ther1Ul Bffect■ on· Periphyton 

Th• S/RIIP theraal di1charqe to the Coluabia River i■ not 
expected to adver■ely affect th• periphyton coaaunity in 
Ranford Reach. The river bott01a area expo■ed �o �•ated 
water 11 •all. The aaxiau■ percenta9e of the cro••� 
■ectional area of the river bed receivin9 heated v•ter i• 
l••• than 1.2 percent. Th• hi9he■t exce■■ teaperature f $ 
expected under any condl tlon■ on the river bo-tt.aa i• 
0.45�, 40 ft c5own■treaa froa the di1char9epo.int. 

Periphyton coaunitie■ in the Ranford •••ch are li■ited in 
population ■iae by turbulent river flow and ••••onally low 
vater t•peratur•• (Section 2.2.2.2). Diat011■ are the 
doainant for•• of periphyton in Hanford Reach population■ 
(Ref 11, lt) • 

Th• di1char9e of heat•d water ■ay cau•• an incr•a•• in 
growth of periphyton reeidin9 on th• river bott01a in the 
i-•diate vicinity of the di1char9• ■tructure. Algae 
specie• have diff•r•nt optiau■ ranq••· Any lncreaaed 
growth aay b& n99ated by lo•• fr011 awift and turbulent 
river flow■• Algal dlveraity i• decreaaed and bioaa•• i• 
affected when t•perature■ ri•• above or below the opti■u■• 
Patrick (Ref 6) obaerved that t•perature• exceedln9 1,.0 
to 93.2°1' caused a ■ea■urabl• deer•••• in the nu■ber of 
apecie■ and the pooulation ■iae when caapared to 
t .. perature■ between 64.4 and 72.2°1'. In Coluabia River 
■tudie■ by Coutant and Oven (llef 20,, ther■al incre■ent■ of 
11.oOp increa■ed the etandin9 croo of periphyton only 
duri119 a ■hort winter periot. Such data indicate that 
adv•r•• i■pact■ of the ther■al di1char9• uDOn perlphyton 
cowaunlti•• near the outfall are not anticipated to occur. 

S.1.3.2.l Theraal Sffect■ on aentho• 

Th• S/RNP ther■al dl1char9• to th• Coluabia River 1■ not 
expected to adver■ely affect the benthlc invertebrate 
co.aunity in the Ranford R••c�. Naxi■u■ di1char9e te■pera• 
ture 1■ 14.S°F. The river bottOII area receivin9 h••t•d 
water i■ -■all. Naxi■u■ percenta9• of the cro••-••ctional 
ar•• of the river bottaa recelvin9 heat•d water i• le•• 
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than 1.2 percent. aecauae the I/DP dlachar9• 1• oriented I' 
··'i at an angle 15° abcw• borlaontal, and becau•• the theraal · , 

pluae 1• buoyant, little attachllent of the pluae to the 
rlftr bcKtoa 1• anticipated. Nax1aua·••c••• tnperature 
al0ft9 tu d•er bottaa la projected to t,e·on1y o.450p 
(Section 5.1.2), 40 f"t downatrea froa the diachar9e point .• 
Tb• benthlc c:oaunlty in the Ranford Reach ta coaprlaef! 
prl■arlly of inaect larvae, caddlaf�i•• and aayfli•• are 
the predoainant taxa (Section 2.2.2.5). 

\ 

.Jen■en et al. (Ref 15) report that the upper-tnpe-rature 
liait■ for the ■aj_ority of benthic or9ani■-• occu.rrln9 in 
the Ban ford •••ch appear to be in th• range of as,. o· to 
•2.oOp. Tolerance- 1• dependent upon •�1••• atac;1• of' 
developaent and accU■ation te■perature. 

9ecker (Ref 21) reported that caddhfly larvae aceU■atef! 
to ,1.oOp river vater had • 50 percent aor·tallty after a H
hour expo■ure to an 11.oOp inere■ent, vherea■, tnoeraturea 
lJ.50p above aabient were in■i9nificant. A tvo-veek 
earlier •er9ence of in■ect■ in heated sone■, a• coapared 
to vater at •bient. te■peratur••• vaa found by Coutant 
CR•f 22). neae theraal tolerance data and the expected 
aall area of river bottOII receivincJ heated vater indicate■ 
the benthic e0111unity vill not be adver■ely i•pacted by th• 
S/HNP di■charge. 

5.1.3.2.4 Theraal Bffect■ on Fl■he■ 

T .. perature i■ one of th• ao■t iaportant paruet•r• influ
encing the fi1hery re■ourc•• in the Colu■bia River. T••p�r
atur•• aay reduce the ■ucc••• or efficiency of fi■h in it■ 
variou■ life proc•••••• Str••• 1• proportionate to the 
extent and duration of the ther•al in�ut. Any t••�rature 
increaae aay increa■e th• vulnerability of fi■h to the 
har■ful effect■ of toxlcant■ or 1u■ceptibillty to �l••a••• 
Conver■ely, cold ■hock aay ■tr••• fiah accli■ated to the 
theraal increaae. 

Diachar9e of heated effluent into the Coluabia River ■ay 
affect both reaident and 1nadr0110u■ fi■h population■• 
con■lderationa of ther■al requirnent■, however, vary 
according to life hiatory ata9e■, difference• in phy■i
ol09y, and a variety of other biol09ical characterhtic■• 
In Section 5.1.2, the phy1ical effect■ of th• plant efflu
ent are de■cribed and a ther■al IIOdel pre■ented for thr•• 
ca•••• Pluae characterlatic■ are 9iven according to 
difference■ in di■char9• te■peratur••• di■char9e flow■, 
river vater t•peraturea, and river now■• Th• area ,. 
encoapa■■ed by different l■other•• in th••• ■odela can be 
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related to potential effect• on flab beha•ior and eur•i•al. 
calculation• and a■■uaptlon• der19ed froa the ■IOdel were 
u■ed to deteraine poa■i�l• expoaure ti• of fieh to ••rioua 
teaperature lncreaent• (Table• 5.1•2 and 5.1-3) • 

.. 

5 1.3.214,t taport•nt.•nc&••• An extenaift review of the 
tGeraai to erance of portant re■ident and anadroaou■ fiah 
apec:1•• indicated ■al.aonida are the aoat aen■iti•• ■peel•• 
to theraal diechar9ea (Ref 23). However, becauae of their 
presence near the diacharg• location, other illtl)Ortant fiah 
are discu■■ed in the follovin9 ■ectiona •• vell. 

Anadroaou■ Sal.aonld■ 

Th• Ranford Reach la u■ed exten■ively by fall chlnook 
aal.Jlon and ■tfflhead trout for apavnin9 and rearin1. In 
addition, coho, ■ockeye, and other of chlnook aalaon 
■i9rate throu9h •• juvenile• and again •• adult• (Table 
2.2.2-7). 

The followln9 teaperature ran9•• are recoaaended •• oittl•u• 
for �h• uintenance of ■alllonid fi■h re■ourc•• in the 
Coluabia laain (Ref l7)t 

Mi9ration Rout•• 

Spavnin9 Ar••• 

Rearln9 Ar••• 

45.o to ,o.oor 

45.0 to 55.0°t" 
. 

so.o to ,o.oor 

Th• preferred teaperature■ for juvenile ■almonid■ are 
reported a■ 41.0 to 62.6°t" (Ref 17). Teniperatur•• above 
68.oor are con■ldered to be at1vene for juvenile 1almonid■ 1 

70.0°t" ls the upper incipient lethal te■perature (Ref 24). 
A ■iniau■ of S.40F below the ulti■ate incipient te11perature 
haa been reco-•nd•d a■ the ■axiaua allowable for juvenile 
■al.Jlonid■ •to avoid ■i9nlflcant curtail■ent of activity.• 
Teaperature■ near .,2.,or are con■idered the upper �timu■ 
tnperature (Ref 17-) • 

The period of 9reate■t probable effect of ther■al 11■char9• 
on th••• ■peel•• i■ at Ca•• l, with extr•• lov flow and 
hi9h aabient river te■peraturea. Althou9h Ca•• l would 
re■ult in 9reater ••c••• te■peratur••• lt would occur ln 
the winter when aablent te■perature■ are loveet. There
fore, the er itic:al period when ■axi■ua c011blned te■pera
ture■ ln the 1one of di1char9e could exceed level■ cau■ln9 
■ublethal or lethal effect■ on anadr0110u■ ■alaonid■ 
(70.0<>r> i■ durin9 Au9u1t and Septeaber. 
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Jgvenil• aalaonid• could drift tbrou9h tbe effluent plwae 
4urin9 downatreaa ■igration period■• o-a9e fall chinook 
abundance in the Ranford aeacb ia 9reateat in May with only 
eaall nuaber• of flab pre■ent in �uly. Peak aove .. nt of 
•t�•lhead and aalaon ■aolt• originatln9 froa upatreaa area• 
occur■ in May. Since aablent water teaperature• ln Nay 
range fr011 about 45.0 to 54.o<>r, the thenaal plu" would 
ha•• to elevate sabient te■perature■ 16.00F for ••tended 
eapoaure period• before detr1Mntal effect• to aal110nid 
population■ would be expected. Even at the aurhce whe.::e 
•••i•ua t .. perature1 are expected, 6T'• will not excee� 6.3 
0r. Cuaulatlv• exi)Oaur• to a flah paaaively drifting 
through the 5/HNP diacharge plu■e would not exceed 1.8 aec 
at a 6T of 16.o0r. Thia 1• about 2 percent of the exposure 
reported by Snyder and Blah• (Ref 25) to cau•• aortallty to 
juvenile aalaon. Potential exposure• for a fiah drifting 
through the plume c•nterline are l••• than 18 percent of 
the duration caualn9 equllibriu■ lo•• (Ref 38). 

4 

A port:on of the down■tre•• ■lgrant aal110nlda 1110ve through 
the Hanford Reach when a■blent te•perat�r•• are greatest 
and when additional ther■al lncr .. ent• have the greatest 
likelihood of elevating te■peratur•• ln the vicinity of the 
dlacha�9• above lethal llalta. Juvenile• ■oat likely to 
encounter th••• condition■ are delayed downstream ■igrating 
chlnook aal110n (Ref 26) and ateelhead trout. At ••�ient 
te■peratur•• near 64.50f', if a flah wa■ aubjected to a 6T 
5:5<>r for extended expoaure perioda, detrl■ental effects to 
aal1110nid population• would be expect•d. Cu■ulativ• expo
aur• to a fish paa■ively drifting through the di■charge 
plu•• ln August would not exceed 12.9 ••c at a 6T of 60F. Is 
This i■ only 2 percent of the expo■ure reported by Snyder 
and Blah• (Ref 25) to cau■• fflOrtallty to juvenile 1almon at 
78.8°r. 

!xpo■ure ti••• would be l••• if avoidance occur■• Gray et 
al. (Ref 27) ahowed o-age chinook salaon •voided ■i•ulated 
ther■al discharges at a plu•• velocity of 2.0 fp• when the 
6 T exceeded 16.2 to 19.8°P. 

Preference of fish for particular te■peratur• reglaes has 
been docu .. nted. Brett (Ref 24) reported juvenile ■alaon 
had a preferred range of 54.0-57.00f' when accllaated froa 
41.0-75.oor, and avoided te■peratur•• ln exc••• of 59.00, 
eacept when feedin9. Cherry et al. (Ref 21) found that 
rainbow trout ■elected a preference range fr011 52.9 to 
61.2°r when accU■ated at 43.0 to 70.0°F (Table 5.1-4). 
Th••• data laply that given a choice, fish will avoid 
potentially lethal te■peratur••• 

Water teaperatur•• exceeding 70.00, are reported to l■pede 
or block adult eal110nid aigratlon• (Ref 17). Neverth•l•••• 
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■i9ration in the Coluabia aiwec ha■ occurred at hi9her 
tnperature■ (Ref 17). Studle■ on adult Colu■bia River 
■al■on and ■tHlhead trout indicate that over a period of 
■any day■• tnperature• in e•c••• of 10.oor al■o aay be 
letbal (aef 2,,. 

Th• priaary ai9ration route for adult ■al■onid■ l■ alon9 
the •••tern ■horellne ln the ■anford •••ch caef■ JO, 37). 
In addition. returnin9 adult■ ■hoved a preference for 
■horeline area■ of depth le■■ than 10 ft. Therefor•, they 
ar• not expected to frequent �h• di■charge area cief 30). 
�dult chinook in the Ranford Reach have been ah°"'" to avoid 
th• i-•diate area■ of theraal di■chacg•• (Ref 17). 
Templ•ton and Coutant (Ref 30) concluded that theraal 
,!ischar1e■ froa the •arly Hanford reactor■ had no ii9nifi
cant effect■ on ■igration. 

During period■ o! peak adult ■al■onid aigration, the wor■t
ca■• ther,al incr•••nt at the point of di■charge will be 
�T • 16.5°r. Even during low flow con�ition■ and aabient 
river te■pecature■ of ,a.oor, teaperature■ in the receiving 
4ater would be below lethal teaperatur•• after a ti�• 
interval of a very fev ■econd■• A therul diff•r•ntial of 
2.0°r would occur at the ■urface approxiaately 40 ft 
dovn■trea• of the di1charg• location and the correapo"ding 
■urface area for a 2.oor iaother• would con•i•t of 100 sq 
ft. A differential of only o.o,0r would occur JOO ft 
dovn■treaa of the outfall (Section 5.1.2). 

The aaxi■ua croa■ sectional area of the river which vould 
experience theraal incr••••• greater than o.sor i■ l••• 
than 1.2 percent of the aain channel during worst ca•• 
condition■• Since approxi11ately 99 percent of the river 
cro■■ section i■ available for pa■■aqe at ambient tempera
ture■, it i■ evident that fr•• pa■■aqe of adult aiqrant■ 
will be a■■ured under all condition■• 

Th• discharge of heated efflu•nt fr0111 other faclliti•• into 
the Hanford Reach ha■ not been de110n■trated to hav• � 
detriaental effect on ■pavnin9 ■alaon (Ref 17). R011•1er, 
te■perature ■tr••••• could indirectly and adver■ely affect 
reproductive ■ucce■■ throu9h exce■■ energy co■t■, increa■ed 
vulnerability to di••••• or increa■ed vulnerability to 
toxicant• which aay be pre■ent. 

The frequency of fish di■ea•• aay lncr•••• vith incre•••d 
vater te■perature. Infectiou■ di•••••• appear l••• lik•ly 
to cau■e ■ortalitie■ in adult ••l•onid·• at te11perature• 
below 60.00F (Ref 17). There l• no evidence of incr••••d 
incidence■ of infection by �hondrococcu■ colu•nari• in 
ar••• below the therul discharge• ol early Hanford reac
tor■ when co■pared to area■ not influenced by the thermal 
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plWN• ( .. f 30). 1'o increaaed incidence• of fiah di••••• 
are expected to reault froa I/DP diachar9e. 

Tbe thenaal pluae frca tbe I/DP diacharge will not inter
••ct any known -.awning•••• and will be fully ■ixed at 
the neareat chinook or atNlhead apawnin9 area, 7.5 ■ilea 
downatreaa of th• dl1char9• location. Olaon (Ref ll) found 
no adver•• effect• on different develop■ental ata9ea of 
aal■on 999• and fry when ther■al increMnta were 1••• than 
2.90f'. Th• wor1t-ca1e ther■al increaN at the 1pawnin9 
ground• after ■ixing, will be le•• than 0.0040f'. Ro 
�•••urable effect on a9awnlng or on th• growth and 
developaent of 999 and larval ■tag•• in thi■ area vill 
occur. 

Re1ident Cold Water Soecl•• 

Therul tolerance• and preferred te■perature range■ of 
110untain whitefi■h have not been ■tudied in detail, but 
they are expected to be adapted to a generally lover 
teaperature regl• than the therul plu• (Ref 32). Prefer
red ■pawning teaperaturea are near 50.00f' (Ref 13). 

Although 110untain whitefiah are known to be pre■ent near 
the Site, there 1• evidence (Ref 33) of reduced abundance 
in the Ranford Reach during ■u-•r montha. Eaergent fry 
apparently ■ove out of the area to dovn■tr••• nur■ury areas 
by early May. Peak •�ult abundance typically occur• in 
early fall through ■pring, vlth flah moving up■treaa to 
■pawn in Dece■ber and January. lecau■e of th••• life 
hiatory characteri■tic■, ■ountain whltefl1h ■hould not be 
■ignificantly i■pacted by the thermal diacharge in thi■ 
area. 

Water teapecature la thought to initiate ■ea■onal 110vement 
pattern• in white ■turgeon in the Hanford Reach (Ref■ 34, 
35). Long diatance and localized ■hallov ■oveaenta, 
a■■uaed to be related to apawnln9 and/or feeding ai9ra
tlon■• begin each year in June when water teaperaturea 
exceed 55.00f'. 

.. cau■e ■turgeon re■ain near the river bottOII, they ahould 
not be influenced al9nlficatly by the ri■ing plu ... Maxi
•u• ther■al lncre .. nt alon9 the river bed isl••• than 
0.450p. The zone of ther■al influence 1• ■Mll and the 
teaperature differential la ■light. Thua, no effect of the 
S/RNP t:1char9e upon white 1turgeon activity in the Ranford 
Reach la expected. 
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·••id9nt Wara ••t•r Se,ci•• 

The tber .. 1 tolerance• of wara water U■b in the Ranford 
bacb ban not been ••ten■iftly inveati9ated. lla•illua 
teaperatur•• of tO.OOp are near th• li■it of tberul 
tolerance for ao■t adult war■ water apeeie■, includi119 tbe 
local 9- ■pecie■, -11.■outb ba■■,- yellow percb, ·anct 
bluegill (Section· 2.2.2.1). Taperatur• preference■ and 
■cope of acti•ity of wan. water fl■be• are generally clo■er 
to their tberaal tolerance■ than cold water ■peel••• 
Becau■- -•im di■char9e teaperataur•• will be 84.50p, no 
tber■al atre■■i119 of wara water ■peel•• 1• ••pected, •••n 
at the point of diachar9e. 

Juvenile■ of war■ water ■peel•• ■pawning in Banf.ord·:■lough 
up■trea■ of the S/1110 di■charg• aay have a •llgl)tl;y lower 
tber .. 1 tolerance tban adult■• ·Saall■ooth · baa■ a;r,e known 
to.- dl■perH throughout the r-iver following ■'pawn:i.ft9 in 
ear·ly ■uaaer (Ref 36) � Saa. aov••nt of ba•• paa.t th• 
S/lll.lP di■charge la expected due to th• proxiaity of Ranford 
Slough. Down■trea■ velociti•• are a••u■ed to be ••••n
tially that of th• river flow, 99, 2.3 to approxiaately 4.4 
fpa, duri119 ainillua and average flow rat••• Ther■al 
incr ... nt■ at the point of diacharge and after initial 
aixing with the riffr, in relation to potential ••po■ure 
ti• at low flow are pre■ented in Table■ 5.1-2, 5.1-3. A• 
with cold water ■peel•• thi• expo■ure ti• i■ conaidered 
too brief to adveraely affect the juvepll• fiah. 

Ther■al dlacharge effects on warm water ■peel•• are 110re 
likely to occur froa cold ■hock than froa t .. perature 
lncrea•••• The theraal plu• laauin9 fr011 the discharge 
atructure could act a• an attractant to warm water fiah. 
Saall■outb baa■ have 1hown a preference for water 
teaperatur•• ■lightly aboYe aabient (Table 5.1-5). Piah 
could becoae accllaated to the increa■ed teaperaturea and 
potentially dependent upon elevated te■peratur•• for 
aurvival during winter mntha. 

Piab aortalltie■ haff occurred at other theraal generation 
faciliti•• followin9 ahutdowna, and considerable effort has 
been ■ad• to devi■- ways to elialnate lo••••• Cold ■hock 
is not expected to occur at the 8/RlfP because the theraal 
lncreMnta are so low that a dlacharge ahutdown would not 
be expected to cau■e mortality and becau•• the diachar9• 1• 
located in a awiftly flowing reach of the Colu■bia River. 
Por fiah to becoae accli■ated to the warm plu. teapera
turea, they would ha" to occupy the plu• area for ••••ral 
days, which i• not expected to happen in atron9 currents. 
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s,1,, R•BC'l'f or mt DJPJDTJ91 lMfJLrriu 

The en•ironaental iJlpact■ tbat can re■ult fraa the opera
tion of tbe round MCbanical draft cooli119 tower■ at tbe 
.,,... include tbe foraation of 9round-leftl f099in9, ici119, 
elnated •i■ible pluae■ , total ■olid■ diacbar9ed (drift), 
increa■ed 9round•leftl taperature, and increa■ed ground
leftl relatift b•idity. Table 5.1◄ and Pi9Qre 5.1-11 
pre■ent de■ign •alue■ and a perforunce cur••• re■pec
tively, for tbe round aechanical draft coolin9 tower■• Tbe 
IIOdel• u■ed in tbeH analy■e■ are de■cribed in Section 
,.1.3.3. 

5
1

1.4.l Pog9in9 and Icing 

Th• effect■ of an •••porative heat di■■ipation •Y•t•• on 
th• for■ation of f099in9 and icin9 condition■ are deter
■ined by the quantity and location of added -,1■ture and by 
the ••i■ti119 ubient air condition■• Th• ■i9nificant 
factor■ in deter■inin9 the enhanceaent of f099in9 and 1cin9 
occurrence■ are the cbaracteri■tic• and quantity of efflu
ent air, th• hei9ht of the effluent plUM, and the downwind 
di■per■ion of the pluae. 

Pi9ure 5.1-12 ■how■ the predicted annual Man frequency of 
occurrence of reduced 9round level vi■ibilitI to 1••• than 
1000 Mter■ (5/1 ■ile). Por round aechanica draft coolin9 
tower■, the ■axi■a ice accuaulation■ on horisontal ■ur
face■ 1■ predicted to be no -,re than 1 • beyond the Site 
boundary in all direction■ fraa the coolin9 tower■• Th• 
■axi■ua predicted horizontal ice thickn••• 1■ 10 •, 
occurrin9 to the ■outh-■outhwe■t of the tower■ at a di■-
tance of 0.25 ■ile, with an avera9• frequency of le■■ than 
15 hr■ per winter ••••on. 

5.1.4.1.1 Sffect■ on Tran■portation 

Generally, drivin9 condition■ can be affected both by 
vi■ibility reduction■ cau■ed by f099in9, and by icin9 
condition■ on roadway■ cau■ed by aoi■ture e■i■■ion■ froa 
the operation of coolin9 ■y■teu. Table 5.1-7 U■t■ tbe 
clo■e■t location■ and orientation■ of the roadway■ within 
20 ■ilea of the 1/IIIP. The predicted ■axi■ua annual Man 
frequenci•• of reduced 9round level vi■ibility to l••• than 
1000 •t•r• (5/1 ■ile) were l••• than 1 hr/yr for all ■ajor 
roadway■ within 10 ■il•• of the S/BNP. In addition, the 
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predlctad annual•• borlaontal lee accuaulatlona •r• 
1••• tban 1 ,a/yr for th••• roadway■• . . · 

!'be cloaeat �tclal·alrport to the lite 1• at aicbland, 
approaillately 14 1111•• to the aouth-.outheaat. TIie annual 

•an frequency of raduced 9round-leftl •lalblllty to 1••• 
than 1000 • (5/1 ■11•> will be 1••• tban 1 br/yr at tbe 
alcbland Airport. 1'be predicted boriaontal tel119 will be 
1••• tban 1 ,a/yr. 

Tbe cloeeat waterway■ to the Site are tbe Coluabla aiftr, 
about 7 ■11•• to the northeaat, and the Taki- •l•er, about 
7 ■11•• to tbe aoutb. Tb• ■axlau■ frequencl•• of reduced 
9round-leftl •i•lbility to 1••• than 1000 •t•r• (5/1 ■ile) 
and borlaontal icin9, reapectlftly, will be 1••• than 2 
bra/yr and le•• than 1 ,a/yr for the Colu■bla Ri•er, and 
l••• than 10 bra/yr and l••• tban 1 ,a/yr for the Yaki■a 
Rl•er. 

5111412 Kle•ated Vialbl• Pluae• 

PiCJUr• 5.1-13 ■howa tbe predicted annual frequency of 
•l••ated •i■ibl• plum■• Th• MXUlu■ occurrence will be 
approxl■ately 5,o bra/yr ln the ia■edlate •1c1n1ty (0.25 
■ile) of the cooling tower■• 

Th• annual •an frequency of •l••ated •1•1bl• plu■e• at the 
Richland Airport will be l••• than 20 hra/yr. The clo•••t 
population center l• lorth Richland, located approxi■ately 
12 ■11•• to the ■outheaat of S/BIIP. The annual Nan 
frequency of ele•ated •iaible plu■ea will be l••• than 30 
bra/yr OYer Worth Richland. 

Table 5.1-1 li•t• aonthly and annual percentage• of occur
rence of elnated •l•lbl• plum length• within 10 ■il•• of 
the aoolin9 tower•. Tbe reaulta indicate a ■axillu■ fre
quency of 21.5 percent during Dec_.,.r at downwind di•
tancea of 0.25 and 0.50 ■11• froa tbe �r•. 

5.1.4.l Total Solid• Diachargfd rrs- th• Cooling Tczw,r• 

Pi9ure 5.1-14 ■how■ the annual depoaition pattern• 
reaultin9 froa the total ■olid• diachar9ed froa the cooling 
tower•. Total ■olld• depoaltion l• defined a• the total 
a■ount of aolid ■aterlal depo■ited a• dry particle• and in 
droplet for■• The uxi■ua annual total aolida depo■itlon 
will be 37 lb/acre-yr in the i■INdiate vicinity (0.25 
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ail••> of the tower■ and 8 lb/acre-yr at a location 
approxillately 1.0 ail• to tbe ■outhea■t of tbe tower■• 

5.1.4.4 Inc13a•ed Cround-Jetftl Tpperature •04 Relatly• 
iua Itv 

The 8/BIIP coolin9 tower• will produce a aaxiaa 9round
level teaperatur• increaM of 1••• tban lop. Tbe MUI 

annual predicted increa••• in ground-level relative buai
dity will be l••· than l percent and will cauM no detec
table environaental iapact. 

5.1.4.5 Cooling Tower Pluae Behavior 

Neteorol09ical data for· the aontha of January and JuJ.y were 
con■idered repre■entative of winter and ■UIIINr condition■, 
re■pec:tively. Meteorol09ical par: ... ter■ for: 110rni119 
condition■ were a■■uaed to occur typically between the 
hour■ of 0400 and 0600 Local Standard Ti• (LIT). Mornin9 
condition■ were uaed for the ■tudy, bec:auM pluae-related 
iapact■ are expected to be 110re ■i9nificant durinc, the 
aornin9 hour■ due to lower aabient teaperature■ and hi9her 
relative huaiditie■• 

Por an avera9e winter aorning, a atron9 ground-baaed 
inver■ion (l0.80p/1000 ft) with an average aurface teapera
ture of 2t.aor wa■ obtained fro■ the data. The average 
aurface wind apeed wa■ 5.4 ■ilea/he, which increa■ea to 8.5 
aile■/hr at a height of 245 ft, re■ultin9 in an avera9e 
wind power law exponent of 0.23. Th• average relative 
huaidity wa■ 86.1 percent for aurface condition■• The 
avera9e dewpoint of 2&.20p wa■ a■■uaed to be invariant with 
hei9ht. The •••ra9e ■UIINr aorning condition■ al■o 
revealed a ■tr0119 9round-�•ed inver■ion (14.tOp/1000 ft) 
with an •••rage ■urfac• teaperature of &JOp. The average 
■urface wind ■peed wa■ 5.1 ■ilea/hr, which incre•••• to 7.9 
■ilea/hr at a height of 245 ft, re■ulting in an •••rage 
wind power law coefficient of 0.22. The average ■urface 
relative huaidity wa■ calculated to be 58.5 percent. The 
■urfac• dewpoint t•perature of 48.20p wa■ con■idered to be 
invariant with hei9ht. 

The initial ... ntua and buoyancy of the eai■■ion• froa the 
coolin9 tower■ are expected to rai•• the vapor pluae to a 
hei9ht of approaiaately 300 • dur.lng the avera9e winter 
aornin9. The hei9ht of ■axi■u■ penetration ia deter■ined 
to be the hei9ht where the vertical velocity of the pluae 
becoae■ aero. The neutral buoyancy height ia approxiaately 
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243 •• Tbe neutral buoyancy hel9bt (equilibria leftl of 
buoyancy) la defined aa tbe 1•••1 at vbicb tbe den■itiea of 
tbe plmae and tbe aablent ataoepher• are identical. Duri119 
an aftra9• a.-r aornin9, a pluae waa calculated to 
penetrate to a belgbt of apprnlllatelf 230 •• Pluae 
t,uorancy becaaa■ neatral at 1,1 •• r19ure■ 5.1-15 and 
5.1-1, ■bow acaa pluae par-ter■ a■ a function of bei9bt 
for winter and •-r aorning■, reapectiftlf. 

The e•c:e•• of 9round-leftl aol■ture ewer that COft.talned ln 
tbe aablent ataoepbere near tbe coolincJ tower■ will be 
ln■l911ificant under noraal weather condition■• Pi9ure• 
5.1-17 and 5.1-11 ■bow the vertical profile• of •:see•• 

relatift buaidity tbrou9b the pluae centerline at •ariou■ 
diatanc:e■ downwind froa tbe cooll119 tower■ Wider ••era9• 
winter and ■uaaer aorning condition■, re■pec:tiftly. Ll■ted 
ln Table 5.1-9 are the calcul.Ated ••lue• of relati•• 
hualdity ••c:e•• at the center of the pluae at ■elected 
downwind dl■tance■• The operation of the coolin9 tower 
■y■.t- la not ••pec:ted. to cauH ■i9nlficant weather IIOdUi
catlon. 

s.1,1,t ••rwtric stydy of Plupi, al•• 

To ••-1ne the eJEpec:ted pluae ri■e, a par-tric analy■i■ 
waa perforaed for •••r•9• wintff and A�r aornlng condi
tion■, uai119 the WOS c:oaputer code LVPN <••• Section 
,.1.3.3). Two .. jor par ... tera, th• ubient ••rtlcal 
teaperature gradient and th• ubient wind·apeed, influence 
the plmae rlH. 

0■1119 th••• par-ter■, plmN ri•• wa■ ••uined1 

o u a function of ••rtical teaperatur• gradient, 
••••1119 the gradient i■ con■tant with hei9ht 
,_ Pl9ure 5.1-19), and 

o u a function of ublent wlnd.■peed at the tower 
top,_ r1911re s.1-20,. 

In the aecond analy■l■, th• wind profile waa •••uaed to 
••ry accordl119 to the aplrical power laws 

Os • 

where 
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wlnd■peed at tower hel9ht, B 

eaplrical con■tant, 0.23 for th• winter 
aorni119 and 0.22 for tbe ■UIIINr aornin9 
detenained fraa tbe ..._2 on-■it• •teoro
lotlcal dau. 

Aftra9• January and July aornln9 conclltlona were uMd. 'l'b• 
pl1me bel9bt frqa tbe cooli119 tower •r•t• will t•n•rall:, 
••ceed 200 ■ for all Maaona, a• ■hown in Pi9ure s.1-1,. 

5.1.4.7 
:!:te!�:;i;!;i;J1::!t&?li;!

ion
, tncr•••fd 

Pluae ■badowlng occur■ when the cooling tower �luM block■ 
'the direct light of the ■un. The degree to which ■hadowin9 
occur• ••ri•• with at■o■pheric condition•. Ar••• near th• 
tower• will be ■ubject to.,.. pluae ■hadowin9, ao■t 
frequently duri119 tbe winter aonth■• 

Other than •i•ibl• pluaea, no ■i9nificant aaount of 
increa■ed cloud fonaation or of increa■ed precipitation 
will be cauMd by the coolin9 tower rel•••••• Addition
ally, the •i•ual iapact of tbe coolin9 tower■ and anI Yi■ibl• plu■e■ that they generate will h••• a n99li9 bl• 
aeathetic lapact. · 

5.1.4.8 

Th• NUS coaputer pr09ra■ roa <••• Section 6.1.3.3) wa■ u■ed 
to predict the eapected at■oapheric effect• re■ultin9 fro■ 
the caabined operation of the ■ix round achanical draft 
cooling tower• a■■ociated with S/DP Onita 1-2, the four 
rectan9ular achanical draft coolin9 tower• a■■ociated with 
WIIP-1 and -4, and the ■ix round achanical draft coolincJ 
tower■ aa■ociated with WP-2. Th• ■eparation diatanc• fro■ 
the 8/IIIIP Onit 2 to the WIIP•2 1• approxi■ately 5 ail••• 

5.1.4.8.l P099in9 and Icin9 

Pi9ure 5.1-21 preaent■ the annual ■-an frequencie■ of 
occurrence of reduced ground le•el •iaibility to le•• than 
1,000 ■ (5/8 ■ile). 
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Th• predicted lcln9 l■pacta were localised to the 1-edlat• 
•lclnlty of the 1/IID. aecauae the cloaeat 1lll'P coolln9 
tover• are located appro•illately fl•• ■11•• frma the S/DP, 
there will be no aaabined loln9 l■pacta. Tberefore, 
cooU119 tower induced lc1119 caablned i■pacta are not 
addreaaed. 

s.1.,.1.1.1 Effects on Tranaaortatlon. Th• clo•••t loca
tion and orientation o! the roadway• within 20 •llea of the 
S/RNP are liated ln Table 5.1-7. 

4 

Th• COllbined annual Man frequenci•• of occurrence of 
reduced 9round level •l•lbllity va• le•• than 25 hra/�r for 15 all aajor roadvaya. The co■bined annual ■ean frequency of 
occurrence of re�uced 9round l•••l viaibllity w�• le•• than 
5 hra/yr at the Richland Airport and the Richland (CAP) 

Airport. Th• cmablned annual ••ail freauenclea of 
occurrence of reduced ground l•••l •laibility vere 22 
hra/yr for the Yakiaa River and 1••• than 10 hra/yr for the 
Coluabia Kher. 

5.1.4.1.2 Elevated Vlaible Pluaea 

Iaopletha of the predicted annual frequency of occurrence 
of elevated vlaible plua•• fr011 the S/BNP and WNP unit• are 
preaented in Plgure 5.1-22. Th• •axl■ua predicted occur
rence la approxi■ately 470 hre/yr in the 1-edlate vicinity 
(0.25 ■11••> of the c:oolin9 tover• aeeoclated with S/HNP. 
Th• coablned annual Man frequency of occurrence of ele
vated vhi!>l• plu■H at the Richland Airport antt the 
Richland CAP Airport will be 29 hra/yr and 26 hr1/yr, 
reapectively. The c011bined annual ■ean frequencl•• of 
occurrence of elevated vialble plu■e■ will be le•• than 40 
hra/yr over any population center. 

5.1.4.1.J Total Solid• Diacharged rrma the Coolin9 Syat•• 

The total annual aolida depoaition pattern reaultin9 fr011 
the 1/HNP and WNP-1, -2, and -4 cooling tover diachar9e• 
are ahovn in Pigure 5.1-23. Total aolida are defined as 
the total ■olid uterial depoaited a• dry particle• a• vell 
a• in droplet for■• The •axi■u■ predicted total annual 
■olid• deFC)aitlon waa 270 lb■/acre-yr located ln the 
1-•diate vicinity (0.25 ■11••> oC the WNP cooling tovera. 
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5.1.4.1.4 Increaaed Ground Leftl T•perature and .. latift 
■aidity 

Tbe c::aabined effect• of tbe I/DP and WP-1, -2, and-• 
cooli119 tower• will haft a M91i9ible effect on 9round. 
1•••1 teaperature. The aaaiaa predicted increaH of 
9round level t•perat-ar• 1• l••• than·1o r. The coablned 
-•n annual predicted incr••••• in 9round-level relative 
haidity will be le•• than 1 percent and will cau•• no 
detectable environaental illpact. 

s.1.,.1.s Plae lhadovi119, Cloud P.or■ation, Incrie,•••d 
Precip_Jtati.on, an4 Aeathetic• 

· · 

Ar••• near the tower■ will. be aubj.ec:t to acae pl.u• ahadov• 
in9, ■oatly durin9· the winter ■ontha. Other than vl■ible 
plaea, no ■i9niUcant aaount of increaaed cloud for■ation 
or precipitation 1• eapeeted to be cauaed by the coabined 
coolin9 tower rel•••••• The viaual i■pect of the coolin9 
tower• and any viaible plu.• will have a ne9li9ible 
•••thetic i■pect. 
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TABU 5.1-1 

STUDY CASE PARM&TltlS 

Title 

Di■charge Para■eter• 

T•perature - DeCJ P 
Flow - Cfa 
centerline Depth - rt 
Dia■eter - rt 
Di•t•nce froa Shore - ft 
Angle vlth Horiaontal - DeCJ 
Angle vith Current - DeeJ 

liver P•ra■etera 

T .. perature - DecJ•r 
Plov - Cfa 
Width - rt 
Surf•ce Elevation - rt .t>ove MSL 
Velocity - l'pa 

leCJUl•tory Ll■lta 

Te■perature bee■• - DecJ r -

•t the edge of a 300 ft ■lxlng zone 

C•••-1 
1e9ulatory 
Ll■itlng 

84.5 
ll.17 
12.5 

1.5 
550 
15 
90 

• 

61.0 
1,.000 
1.1,0 

350.t 
2.32 

0.54 

C•ae-2 
Average 

68.9 
6.21 

19.5 
l.5 

630 
15 
,0 

51.4 
us. 752 

1.550 
351.l 

4.37 

l.09 

CAN-l 
Large Lee•• 
T•peratur• 

, .. , 
,.21 

12.5 
1.5 

550 
15 
,o 

lt.O 
36,000 
J,,,o 

,so., 
2.12 

4.15 

4 
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aainbow Trout 
(lalllo 9atrdnert) 

Sources .. ference 21 

-� 

PIY 1,1-t 

Aoa11aat1on 
TeNrature (Op) 

43 

41 

54 

51 • 

" 

70 

12/ti/11 

•referred 
. ,...,,,,tur• '°'' 

52.t 

54�7 

.57:., .. 
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-11.lloutb .... 
(Nlcropteru■ dolaleui) 

sources a.ference 21 

THY s,1-s 

Aacllaatloa 
,...,.ratur• (Gr) 

5t 

,. 

70 

75 

11 

1, 
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Preferred 
Tne,,atur• <0,) 

, ... 

73.2 

1,.1 

as., 

.,.2 

11.l 
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--.a s.1-• 

••r••t•r 

••at aejection aate, atu/llr 

Circalati119 Water Pl.olf .. t., 9al/llin 

Air Plow aate, ft3/atn 

Bait Air Talteratue, Op 

Allbient Wet Bulb Taperature, Op 

Approach, Op 

Cold Water Taperatare, Op 

llot Water Ta1terat11re, op 

COD 1i 119 IWlc,e, Op 

Cycl• of-Concentration 

'l'Otal Diaaolved lolida (a•erate), PP11 

Nuiaua Drift Lo••• Percent of Circulatint 
Water Plow aate 

Nuaber of 'l'ower• 

IIUaber of ran■trower 

ran Di-ter, ft 

Dlaeter at ran ltacl& Dlacbarc,e, ft 

TOWer .. l9bt at Dl■cllar9e, ft 

Tower Dl••ter, ft 

(a) Per-unlt ba■i■• 

V•l• 

tx1ot 

4,1,000 

,.2.107 

104 •• 

10 

' 

1, 

124.5 

31.5 

10 

129 

0.005 

3 

11 

40 

44 

,o 

253 
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TULB 5.1-7 

DYlllOIIMllftALLT IDllTIW ADU WrnlDI 20 NU.SI 
0, '!D 1/IID VIIITS 1-2 

llolldwaJ• 

Cloaeat Dlatanc:e 
•-.!!!rlentatlon SN11NJ Direction 

st. Route 4/lllf-SS 1.2 .. 

Amy Loop lloadlD-• 1.7 .. 

St. Route 2/11-1 2.2 • 

St. Jtoute 10/11-1 2.2 -· 

St. Route 240/lllf-D 4.1 -

It. Jtoute llA/lf-8 ,.2 • 

St. Route 170/11-S 10.0 •• 

St. Route 224/11-B 13.2 s 

St. Route 24/11-B U.5 """. 

o.s. aoute 410/lf-B 1'.0 SIB 4 
0.1. Route 395/11-S 19.5· •• 

Waterwaya 

Coluabla JU ver 7 NZ 

Yaklaa Rlftr 7 s 

Airpc,rta 

Richland 14 ssz 

Richland (CAP) 11 SIB 

Town• 

worth aichland 12 SB 
.. nton City 15 s 

Richland 14.5 SIB 
Chandler 17 Sllf 

Ilona 1' s 
ChaffN 11 SSW 
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Downvlad 
Dl■tance 
(Nile■) le 
0.25 1, •• 
0.50 1, •• 
0.75 11.3 
1.00 1'.0 
1.50 13.7 
2.00 11.3 
2.50 10., 
3.00 ,., 

3.50 ,.2 
t.oo 1 •• 

t.50 1.0 
5.00 1., 

,.oo 7.2 
7.00 7.0 
1.00 7.0 

10.00 ,., 

·naLB 5.1-1 

IIOll'IIILY MD MIIIUAL PUCDIT ftaQOIIICY OP OCCUJllllllCS OF &SVATIID 
VlSIBLB PLUND WITHIN 10 NII.BS or TBS 

8/IDIP DJIID 1111(:BANICU. DIIAff COOLING TOIID8 

Month 
� !!!I !l?£ Nay � � !!!i see � I!!!.! !!!!! 

,.1 0.1 l.'1 0.2 o.o o.o o.o o.o 0.1 lt.l 21.5 
,.1 0.1 1.7 0.2 o.o o.o o.o o.o 0.1 13.7 21.s 
1., 0.1 1.5 0.2 o.o o.o o.o o.o ·0.1 13.7 27.t 
7.3 0.1 1.5 0.2 o.o o.o o.o o.o 0.1 12., 26.3 
,., 0.1 l.t 0.2 o.o o.o o.o o.o 0.1 12., 25.l 
5.1 o., 1.1 0.2 o.o o.o o.o o.o 0.1 11.t 2t.o 
5.5 o.• 1.1 0.1 o.o o.o o.o o.o 0.1 10.7 22.1 
5.t o •• 1.1 0.1 o.o o.o o.o o.o 0.1 10.t 22.1 
5.1 o.• 1.1 O.l 0.0 o.o o.o o.o 0.1 10.3 21.7 
5.0 o.t 1.1 0.1 o.o o.o o.o o.o 0.1 10.2 21.7 
5.0 ••• 1.1 0.1 o.o o.o o.o o.o 0.1 10.0 21.7 
.. , o.t 1.1 0.1 o.o o.o o.o o.o 0.1 10.0 20.5 
t.5 o.t 1.1 0.1 o.o o.o o.o o.o 0.1 ,.1 1, •• 
t.5 o •• 1.1 0.1 . o.o o.o o.o o.o 0.1 ,.1 . 1, •• 
t.5 o.• 1.1 0.1 o.o o.o o.o o.o 0.1 ,., 1, •• 
t.3 o.t 1.1 0.1 o.o o.o o.o o.o 0.1 1.5 1, •• 

Annual 

, .. 

,.3 
,.1 

It 5.5 
5.1 
t.7 
•• 3 
t.3 
t.l 
t.o 
1., 
3.t 
3.7 
3.7 
3.5 
3.5 

� 
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aa.ATJVS IDIIDITY acaa, AT ....... L&VSL, CADSBD n 
OftllATJQN OIi 8/IIIIP COOLIIIG TOIID8 

lllblent lka 
a..?latl,re 8Ua1dlty oo.,m,lncl 

.,.1 10.1 

51.5 7.0 

.. ce•• .. latl•� Bualdlty (I) 

J Im 
Dovnvlncl 

5.2 

J.l 

5 Im 
Downwind 

3.5 

2.0 

10 bl 1, 
Downwind 

2.0 
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5.2 RADIOLOGICAL IMPACT fP IIOO'J'ID OPDATIOII 

Radioacti•• aaterial■ are routinely relea■ad froa nuclear 
plant■• Fotential radionuclide rel••••• and expo■ure 
pathway■ are identified and ••aluatad to a■■ure Plant 
operation within tb• de■ign criteria of 10 Cl'Jl Part 50, 
Appendix I ( .. f 1), and applicable ■ection■ of 10 en Part 
20 (Ref 2), and 40 Cl'Jl 190.10 (Ref l). Appendix C pre■ent■ 
the calculational MthodolOCJY u■ed in tb• •••luation of the 
routine radiol09ical iapact. 

5.2
1

1 BXPOSORB PA'l'BWAYS 

All ■ignificant expo■ur• pathway■ h••• been con■id•t•d in 
the de■ign of th••• nuclear power plant■• Radionuclide■ 
relea■ed to the atao■pb•r• tra••l off-Site, impacting the 
population via external radiation froa the plu- and/or 
depo■ited aaterial on the ground or foliage, inhalation, 
and inge■tion of food product■ containing radioacti•• 
aaterial■• Liquid effluent■ to the Coluabia Ri•er i■pact 
people via drinking water, irrigatad food■tuff■, and 
recreational activiti•• ■uch a■ fiahing, ■wi-ing, boating, 
and occupying the ■horeline. 

Radionuclide■ relea■ed tr011 the Plant can be cla■■ified 
according to their 110■t probable off-Site do•• impact■• 
Por exa■ple, noble ga••• are pri■arily an externa·l expo■ure 
hazard ■inc• they generally do not enter the food chain 
thro�gh depo9ition on ■oil or foliage. Radioiodine■ are 
110■t ■i9nificant through the pa■ture-cow-■ilk pathway. 
Tritiua i■ a■■uaed to behave identically to watec. Other 
radionuclide■, ■uch a■ airborne particulate■, are 
tranaferred �hrough the environ■-nt by coaplicated 
relation■hip■ in•ol•ing radionuclide depo■ition, uptake, 
accuaulation, and tran■fer. Plgur•• 5.2-1 and 5.2-2 illu■-
trate 9enerali1ed expo■ure pathway■ to ■an and aniaal■, 
re■pec:tively (Ref 4). 

5. 2. 2 RADIOACTIVITY Ill TH!! BNVIROIOIZttT 

Section 3.5 pre■ent■ the expected annual radioactivity 
rel••••• into the environHnt. Baaed on the atao■pheric 
di■per■ion para■eter■ given in Section 6.1.3 the aaxi■u■ 
concentration■, at ■id-Plant lite, both in air and on the 
ground ■urfaee are ■hown in Table 5.2-1. 

5.2-1 AINndllent 4 
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calculated-Ataoapberic radionuclide concentration■ are 
uai119 the releaM eatiaat•• of Section 3.5. 
re1eaM aodel uMa the annual a .. ra99 X/Q. 
eo11eentratlona (Ca) are ••tillated u a 

Tb• contingoua 
Th• ataoepberlc 

Ca1(r) • 3.17 s 104 01X/Q(r) 
where 

(1) 

Cai(r) 

3.17 s 10' 

Q1 

X/Q(r) 

• 

• 

• 

• 

plcocurlel/■3 of laotope i at a 
dl■tance r 

pCi/Ci dlYlded by aec: per yr 

Curi•• of iaotope i r•l•••ed per 
year 

annual avera9• atao•ph•r• di■per
aion para■!t•r at diatance of 
intereat (r) , a/■l 

Tb• 9round relea•• IIOdel, u■ed for calculatift9 the 1/Qa, 
■onatoaically dee�••••• •• a function of di■tance froa the 
releaM point. Therefore hi9her concentration• will occur 
clo■er to th• Plant, and lower concentration• will occur 
farther away fr011 the Plant. 

Ground concentration• are ca\,:ulated on the baai• of 
equilibriua value•· re1ultin9 fr011 continuoua depoaition and 
continuoua radiol09ical decay. The expreaaion for equilib
riua 9round concentration• (Cg) iaa 

where 

Cgi (r) • 3.17 • 104 Of D/�1r1 (1-e--'it) 
(2) 

D/Q (r) 

3.17 x 10' 

t 

• 

• 

• 

• 

• 

curie■ of iaotope 1 releaaed per 
year 

ann�al ••erage·atoaapheric depoai
tion para■9ter at2di■tance of 
intere■t (r) , ■-

radiological decay con■tant of 
i■otope i, ■-1 

pCi/Ci divided by ■ec per yr 

■id-Plant life, 4.71 • 10• ••c 
<15 yr> 

.5.2-2 AINnd .. nt 4 
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Section ,.1.J pr8eenta the relatift atwpbe�ic diapereioa 
parwtera wbieb wr• calculated uai119 tbe 0-11 uter code 
XOQDOQ (Section 1.1.J.2 eonuina the detailed diecuaaioa of 
the •tbodolOCJY uaed) • 

5.2.2.l Surface Water Nodela 

5.2.2.1.l 'franaport t.;.>del• 

5.212.111.l Nath ... tical IIOdel uaed for analsi•. The 
theraal pluae (dilution) analy■l■ ••• conduct uain9 a 
■tate-of-th-art uth ... tieal aodel illpl ... nted on a hi9h 
■peed di9ital coaputer. Th• coaput•r code, deai9nated 
BOfSOBl, waa adapted frca the work of Koh and Pan ( .. f 5) 
and lCRC lec)ulatory Guide 1.113 ( .. f 6). With 211 input of 
diacharge deai911, diacharg• flow par ... tera, and rec:ei•in9 
water characteriatica, the cod• generate■ ••c••• teapera
ture (concentration) profile• in the aabient rec:•i•incJ 
water. Th• forut of th• output 1• auch that l■other .. 
Ciaopletba) aay be plotted for horizontal plan•• at ■elect
ed deptha. In addition, by uai119 the data froa the iao
ther■ (iaopleth) contours, the pr09raa calculates corr••
pondin9 aurface area• and voluaea. A detailed de■crlptlon 
of the aath ... tical aodel uaed for thia analyaia l■ pre
sented in Appendix c. 

5.2
1

2.1.1.2 Model Application. The BOTSOB3 aodel va■ 
app ied to the dual proble■■ of COlll)ating the discharge 
plWN water quality with atate water quality standard• and 
predicting plWN centerline dilution factor• to a diatance 
of 50 ■ilea down■treaa frca the Site. Th• for■er analy■ia, 
and the para•t•r• u■ed in that analy■i■, are described ln 
Section 5.1.2. The latter analy■ia wa■ perfor■ed u■ing th• 
par ... tera of the avera9e ca•• condition• of Section 5.1.2, 
with th• exception of the horizontal diffu■ion coefficient. 
A Yalu• of 2 ft2/aee (Refs 7,8) waa ct,oaen to ai■ulate a 
non-neated effl�•nt, to appro•iaate far field plua 
condition• for the diatanc•• of lntereat. 

Pigure 5.2-3 preaent1 pluae centerline dilution factor, 
initial concentration <••cea■)/eoneentration (e•ce■■>, and 
travel ti• ver■ua dlatanee frca the diacharg• for the 
avera9e ca•• �•ing th• 2 ft2/aee horizontal dlffualon 
coefficient. Inflow• to the Colwabla River frca the Yakiaa 
River (■-dian flow• 2734 cf■, 26.3 ■ilea downatrea■ fro■ 
th• Plant di■charge) and the Snake River (■edian flow• 
44,780 cf■, 37.3 ■ilea down■trea■ fr011 the Plant diacharge) 
have been eonaervatively neglected. It 1• •••n that the 
centerline dilution factor at 35 ■ilea i• 14,74, which i■ 

5.2-3 Aaendllent 4 
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wltbln 20 percent of tbe fally •l•ed dilution factor 
(115,752/,.21 • 11,432), wbll• at SO all•• the centerline 
f� l■ 11,157 wblcb la only I percent below the fully 
■lsed factor. 

5.2.2.1.2 ledilNnt Optake Model■ 

IIO credit ta claiaed for the reduction of radionuclide 
cwentratloea !n ■arface water■ by tbe whanf• of 
Ndlaent apuke. 

s.2.2.1.J .. ter-O•• llod•l• 

• Since tbe ■urfac:e water u••• of the Colu■bia ai••r wfll not 
be affectad by I/DP dl■char9••• no water u•• aodel• were 
deTeloped. 

s.2.2.2 around Water llod•l• 

llonlal as-ration of the S/DP will not aff•ct th• ground 
water and tber,fore no uae wu ■ad• of ground water aodels. 

5.2.3 DC3S IAft ISTTMTD POR BIOTA O'l'BBR Y'IAN KAN 

Do■ff potentially recei•ed by biota froa S/RIIP effluent• 
are •ery aall relati•• to the natural background do•• 

recei•ed. Doeu were e■ti■ated u■in9 the ■ource ter■• of 
Section J.5, ... ulatory Gulde■ 1.109 (Ref 9) and 1.111 
( .. f 10) and IIIIC codee X'OQD0Q (aef 11), c:A8PU (aef 12), 
aad r.aora. ( .. f lll. Table 5 .2-2 ■Ullllarh•• the doae 
reael,,.. by ■eftrMl type• of biota Ji•ln9 fn or near the 
Colmlbla •t••r frca effluent■• 

ltadlu at 8anford hff• 1hown that frradlatfon of ■alaon 
.... at a rate of 500 ■rad/day did not affect the nu■ber of 
aclDlt flah returni119 froa the ocean �r their ability to 
...,.. ( .. f 14). Pre•loualy, when all the Benford once
tllr099b 00011119 plutoniua production reactor• were operat
'"'• atudlN .. re llade on the effect of th• relea■ed 
radlonuclldea on apamtnca ■alaon. Th••• ■tudl•• ha•• ahown 
no dl■cernlbl• effect to th••• aal.Jlon recefvlftCJ do•• rat•• 
father ... • of 100 to 200 ■rad/week (Ref 15). 

5.2-4 Aaendllent 4 
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Aniaal■ auch u deer, eo,otN, and field ■tee that do not 
canauae aquatic food or ■pend ■ucb tl• near the ri•er■bor• 
will receift their radiation erpoeurn tbrou9h direct 
radiation frca the Plant' ■ 9a■eou■ efflaent pluae, inhala
tion, l119Ntlon of terratrlal 9e9etatlon, and •sternal 
doaN to erpoeuN frm ooat•lnated 9roand. 'l'be total doee 
recelftd frca all tbeH petbwaya will be ftry -lJ. An 
anlaal ■ucb u a deer, apendi119 50 percent of lt■ ti■- 2.2 
■11• ea■t of the Plant near tbe Wye Barricade, would 
rec•l•• an annual doe• of about 0.033 ■illirad■ frca 
ezternal radiation. Additional ••po•ur• would be recei••d 
frca inhalation and fncJ••tion at a rate of 0.046 ■tllirada 
per year. Therefore, tbe total annual do•• trca all 
pathway■ would atill be 1••• than 0.1 ■rad■• 

The ••ti■ated doen to biota frca S/IDIP effluent■ will be 
order■ of ■-9nitude l••• than the doe•• esperlenc:td by 
biota frca operation of the Ranford plutoni• production 
reactors. Conaldertnq that no dl■tincJul■habl• effect on 
the biota frca radfation wu obaerved durincJ operation of 
the•• reactor■ over aany yearR, no perceptible effect frca 
1/IIIIP operation 1• expected. 

5 • 2. 4 DOSS Mft ESTIMTD POR MAN 

B•ti■ated do••• to the population within 50 ■flH of the 
S/DP and do••• to indtvf dual■ e-xpected to receive aad■u• 
do••• becau■e their place■ of reaidence or life-■tyl•• were 
calculated uai119 the 9uidance in R99ulatory Cui�•• l.109 
(Ref 9) and 1.111 (Ref 10). 

5.2.4.l Liquid Pathway■ 

People ■ay be expo■ed to th• radioactive ■aterial releaaed 
in the liquid effluent frca S/DP by drinkincJ water, eatin9 
flab, ••tint irri9ated fara product■, and by participating 
in recreational activiti•• on or alor19 the Colu■bfa River. 
Appendix C preaent■ the detailed individual and population 
do•• ••thodolOCJY. Table 5.2-3 au■11ariz•• the ■axi■u■ 
individual do•• eati■atea to the inhabitant• of the Ringold 
Par■■, the neare■t u■er of Colu■bia River water. Rinqold 
Par■ i■ located about I ■11•• downatr•• of the S/IIIIP 
diacharge point and about 8.5 ■il•• DB of S/IIIIP Unit l. 

5.2-5 Allendlllent 4 
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512sfi2 Caapa fathwaya 

0

bdlatlon espoaure will occur frc:a radioacti•• aaterial 
releaaed to tbe ataoapbere •la fnbalatfon. eaternaJ radia
tion, and i119Ntlon of far11 pr�•. TM ust .. 9round 
leHl coaaeauatioa at a poe■ibl• realdence off tbe 9overn
.. nt-coatrolled aanford ae■er•atlon occur• approaiutely· 
7. s ■U• f rc:a oat t 1 in the ■outb ■ector • Tbi■ are.a i■ 
iaaediately ■outh of the Yaki■a •t•er, ■li9htly ■outbwe■t 
of tbe Born■ Rapid Daa, and hu ••••ntfally continuou• 
occupancy. 

Appendla Q pre■ent• th• detailed lndi•idual and population 
do•• ■etbodol09y. Table 5 • 2-4 ■u■.ar is•• the aaa •--
l nd i •l dual do■e e■ti■ate■• 

5.2.4.l Direct Radiation froa Pacillty 

S/11111' i■ located ln an area relati•ely reaote for■ nearby 
re■idencea, achoola, hoepftal■, etc. The reactor■ are 
located in the 90.erraent-controlled Ranford ••••r•ation 
and are ■neral ail•• frc:a the ·nearnt publfc facflftie■ 
(achool■, hoapital■) and pri•at• re■idence■• Po■■ibl• 
direct radiation froa the reactor facilftie■ to the general 
public would not add ■ea■urably to the t'1oee■ e■tf■ated 
becau■e of th• low do•• rate■ expected frc:a the facilitl•• 
(a■ de■cribed in S/DP PSAll 12.1.3.9) and the relatfvely 
large dl■tanc•• involved. 

5.2.4.4 Annual Population Do••• 

0■!119 tbe ■ethoda of Appendix C, the population total body 
and tbfroid do••• ftre calculated for ••••r•l expo■ure 
pathway■ to the people li•inc, within an appro•iaate 50-11• 
radlu■ of tbe 1/IDIP. The•• do■•• are.■111111arhed in Table 
5.2-5 ud s.2-,. The population di■tributlon projected for 
the year 2010 (approai■ately Plant ■id-life) vu u■ed In 
the calculation■• Aa■uaption• nece■aary for th••• 
calculationa are included in Appendix a. Do••• received by 
the population of the contl9uou■ Onited State■ beyond 50 
■ilea frc:a 1/IDIP operation■ would be an t•eaaurable 
addition to the do•• alreacty received froa natural 
back9round radiation. 

-----
------
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1177). 

Code of Pederal !,ulation■, Title 10 Part 190. 42 Pit 
2858 (January ll, 977). 
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DC (October 1970). 
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TULi: 5.2•2 

DOIU TO BIOTA 

Do••· 
fnt•rnal 

f'fah ,.101-02 

lnvertebrat• 1.001+00 

AlCJ•• t.54&-01 

Mu■krat 4.291-01 

llaccoon 1.2,1-01 

B•ron 2.171-0\ 

Duck 6.248-01 

Deer . 4.511-02 

,.:,.... 

.::: 

12/21/11 

!•r•"lx••E·YQftl 
lxternai 'rota! 

7.591•03 1.0,1-01 

1.49!:•02 t.02!+00 

3.06£-04 6.54E•0l 

4.ttl-03 4.34!•01 

3.f41-0l 1.191-02 

4.91E-0l 2.,21-01. 

7.ltE-03 t .31E•0l 

3.27Z-02 7.15E-02 

Aaendlftent 4 
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TUU 5.2-3 

ItmIVIDUAL 00888 PJl0II LIOOID IW>IOACTIVS UPLUSJffl 
AT UIIQOLD PAltlll 

Pathway 

Adult 

In9e■tion of Pi■h 
In9e•tion of Water 
Shoreline 
Swf-i119 
loati119 
In9e■tion of Irrigated 

Vegetable• 
Inge•tion of Irrigated 
Leafy Vegetable• 

Inge■tion of Cow Milk 
I119e■tion of Neat 

Total 

Child 

Inge•tion of Pl•h 
In9e•tion of Water 
Shoreline 
Swi-in9 
Boating 
Inge■tion of Irrigated 
Vegetable■ 

Jn9e■tion of Irrigated 
Leafy Vegetable■ 

In9e■tion of Cow Milk 
Inte■tion of Neat 

Total 

Do•• (arn/yr-unft> 
Total Body Bone Thyroid 

2.JOK-03 
3.UB-05 
5.41B-07 
5.1as-01 
l.t3B-07 

l.Sl8-04 

1.748-04 
,.118-05 
l.UB-05 

2.1,8-03 

l.64E-03 
4.08&-05 
6.llE-07 
2.09z-01 
l.07E-07 

2.o,z-04 

8.048-05 
9.37£-05 
9.o3z-o, 

2.07B-03 

2.51&-02 
1.,,z-0, 

5.41B-07 
5.71B-OI 
l.93E-07 

1.978-04 

2.758-04 
,.on-os 

l.l9B-05 

1.1.58-03 
3.17B-04 
5.41s�o1 
5.71B-08 
1.93B-07 

1.208-03 

4.748-03 
7.098-04 
3.lJB-05 

2.57K-02 8.228-03 

3.51£-02 
2.02z-05 
,.uz-01 
2.09z-01 
1.078-07 

7.07B-04 

4.088-04 
2.,18-04 
1.118-05 

3.658-02 

1.22£-03 
I .4H!-04 
6.llB-07 
2.09z-01 
1.07£-07 

3.418-03 

5.768-03 
2.228-03 
3. U8-05 

l.lf8-02 

Aaendllent 4 
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TABLB 5.2-4 Sheet 1 of 2 

NUDDI DIDIVIDOAL DOSa nl0N Afll08PDaIC UPI.ODIi 
A'f A mtDDCS 7.5 NILal 800TB or 8/BD OIIIT 1 

Pathwff 

Adult 

Pluae Subaeraion (Roble 
Gaaea) 

Ground Plane 
Ve41etable In9eation 
Neat In9eation 
Cow Milk I119eation 
Goat Milk I119eation 
Inhalation 

• 

Total rroa Iodine• and 
Particulate• •ia Cow 
Milk I119eat.ion 

Total tr011 Iodine• and 
Particulate• via Coat 
Milk I119eation 

Teenager 

Plwae Subaeraion (Noble 
Caaea) 

Ground Plane 
V99etable I119eation 
Neat I119eation 
Cow Milk I119e■tfon 
Coat Milk In9e■tion 
Inhalation 

Total rr011 Iodine• and 
Particulate■ via Cow 
Milk In9e■tion 

Total rr011 Iodine• and 
Particulate■ vta Coat 
Milk In9eation 

------·-·••· ····-· ---

Doa• 

fotai aofi 

6.37B-03 

7.37B-04 
,.1,z-03 
2.178-03 
2.73B-03 
3.42B-03 
4.23B-04 

1.22s-02 

1.2,z-02 

6.37B-03 

7.37B-04 
,.,1z-03 
l.79B-03 
4.708-03 
5.47£-03 
4.211-04 

· l.7JB-02 

l.llE-02 

<arp/Yr-unlt� 
Bone fiirold 

6.37B-03 6.378-03 

7.37B-04 7.378-04 
2.4,z-02 l.43B-03 
l.OOE-02 2 .45B-03 
l.llB-02 l. UB-02 
l.llE-02 l.llB-02 
3.92B-05 7.67B-03 

4.,az-02 l.09B-02 

4.70B-02 J .311-02 

6.37B-03 6.37£-03 

7.37B-04 7.l7B-04 
,.1,s-02 1.uz-02 
8 .45B-Ol 1.99£-03 
2.04z-02 1.191-02 
2.09z-02 2.23£-02 
5.42£-05 9.971-03 

7.15£-02 4.32B-02 

7.20B-02 ,.,,z-02 

___ , ................. _, ..... ··-··· 

' 
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Pathvay 

Child 

Plwa• Subllersion (Noble 
Gaaea) 

Ground Plane 
Ve9etabl• In9eation 
Meat In9e■tion 
Cow Milk In9eation 
Coat Milk Ingestion 
Inhalation 

Total froa Iodine• and 
Particulate■ via Cow 
Milk Ingestion 

Total fro• Iodine■ and 
Particulate■ •ia Goat 
Milk Ingestion 

Infant 

Plwae Subller■ion (Noble 
Gaae■) 

Ground Plane 
Cow Milk In9eation 
Coat Milk tn9eation 
Inhalation 

Total fr011 Iodine■ and 
Particulate■ via Cov 
Milk In9e■tion 

Total fr011 Iodine• and 
Particulate■ •la Goat 
Milk In9eation 

TYLI s,2-1 Sheet 2 of 2 

Do•• tmrn/yr•un&t! 
Total Bot!y Bon• Th·;rolc! 

6.371!•03 • 6.37E-03 6.37E-03 

7.37E•04 7.37E-04 7.37E-04 
2.22z-02 1.02z-01 2.55£-02 
3.29E-03 1.59E-02 J.UE-03 
1.oez-02 5.0lE-02 J.97E-02 
1.11z-02 5.12E-02 4.'2E-02 
J.OIE-04 7.23E•05 1.24£-02 

3. 74E•02 1.69£-01 8.19£-02 

J.14E-02 l.70E-Ol 1.84£-02 

6.37E-OJ 6.37E-03 6.37£-03 

7.J7E-04 7.37£-04 7.37E-04 
2.2oz-02 9.79E-02 9.24£-02 
2.33£-02 9.97E-02 1.oaz-01 
2.21z-04 5.J0E-05 l.llE-02 

2.JOE-02 9.87£-02 1.04&-0l 

2.uz-02 1.o.oz-01 1.2oz-01 

AIMndaent 5 
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TMJel 1,2-s 

0 TO 50-IIILS ,Ofvz..TJOII DOIU noM LIQUID IADIOM:TrVB 
SffLUDftl 

••thvg 
In 9eatlon of Water 

Inca••tlon of l.,ort Pbh 

In9eatlon of Irrl9ated v .. etabJ•• 

Inc,e•t•on of rrri9ated Leafy V,tqe• 
table■ 

Shoreline Actlvltl•• 

aoat1r19 

Svf-lr19 

Total 

,, . ' .. ., ....... ..-------

---··••···••-······ 

•• ffit•l7l.;
unl t) 

al T '!'ofc't 

l.52E-03 , .• tOZ-02 

2.42E•Ol s.,n-oc 

,.211:-02 2.74�•02 

t. \.SE•Ol 2.uz-02 

1.14&•03 1. 14.E•Ol 

7.94E•Ot , .ua-o, 

1
1
ssa-gs l1li1-oi 

t.90E•02 7.248-02 

AINndllent 4 
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nar.a s,2-, 

0 1'0 50-ULII IOnLA�IOII D08D n0II A'IIIDllnDIC snt.aan 

111:•u 

•luae latller■ion (lloble Oaae■) 

Ground Plane 
Inbalation 
Ve9etabl• Inge■t:lon 
co. 11111& Inge■tton 
Neat l119e■tion 

Total fraa Iodine■ and.Particulat.e■ 

Tran■lent POpylation 

P·l•• Subaer■ion (llobl• G••••) 

Ground Plane 
Inbalat:ton 

2.1,a-01 

4.lSS-02 

4.0l.S-02 

2.438-01 

1.2,a-02 
,.,a-02 

5.048-01 

,.,,a-03 

1.41&-03 
7.73&-04 

Total fraa Iodine■ and Particulate■ 2.25S-Ol 

-

2.1,a-01 

4.15S-02 

,.asa-01 
5.4.3&-0l 

1 .•. s,a-01 
t:.Jta-02 

) •• s2· 

,.,,a-01 

t.41&-0l 
1.458-02 

1.,os-02 



.l,.,,,_UC/D 

NY s,a-z 

9tlM 

Gafffll ICC1,ny 

aadlffHl?. IodlM and 
fartcuae i!!iuent• 

.... 1 ... Ort• (Child Bone) 

Llautd lffla9nt• 

Total 9odf 

.... 1au■ or,an (Child Bone) 

1. :r 

••nttllpfort LJ■Jt• 

o.oo,, 

0.017 

0.17 

0.0021 

0.037 

5 

15 

15 

3 

10 

.\ 

4 

' 



P1Je1 s,2-1 

IIUDIIIII ADULT DOaa 1'11011 ta 00111111D aDU'flD GnlA!'IOII o, • I/ID 1111ft 1 UD 2, AIID 11D 1, 2 UD • 
COIIPUD 'IO 40 en 110.10 LDlnA'f?OIII 

Patbwaz 
00.41 

fotil BodY 

Coabined Operation of 
S/IID and 11D o.,o 

40 OP lt0.10 Doae 
Li■ltatlon• 25 

, •• ,r:11+u • rota 

o.·14 2.1 

25 75 

(a) Bon• l• the ■ul .. or9an esclddi119 the thyroid. 
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l'UQIT IOUNOPCMllll a UGNT COMPANY 

IKAGIT/MMflOlllO NUCUNI MCMICT 

A�ICATION '°" IITI Clllffl'1CATIONI 
INYIRONMINTM. RIPOM 

GENERALIZID E>CPOIUIIE 

,ATHWAYI FOR ORGANIIMI 

OTHER THAN MAN 

PIGUREl.2-2 
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5.3 qn:c;,:s or CBEMICAL ARD IJOCJDE DJSCJIAm;p 

5.3.l LJQOJD DISCJMRGp 

Th• S/11RP waatewater diachar9e will contain conatituenta 
originally preaent in the river water, aa well aa chemical• 
and biocid•• added for noraal Plant operation and other 
treated waatea generated durinq operation. An NPDES AP9lica
tion ha• been filed with th• Waahin9ton State Energy 
Facility Sit.• EHluation Council (!!'SEC) for • per11it to 
diacharg• waat.ewattr• (Appendix P). Th• folloving Hction 
diacu•••• the envlron11ental i11pact of the chemicala and 
biocidea of th.e S/RNP discharge. 

Alabient water quality data are preaented in Section 2.4. 
The expected cheaical rel••••• to the Coluabia River via 
the S/RNP diachar91 are deacribed in Section 3.6 and 
•u-arized in Tablt■ 3.6-5 and 5.3-1. Diacharg• concentra
tion• and re■ultin9 concentration• in the river at a 
diatance repreaenting the ■ixing zone boundary are compared 
to Federal Effluent Llaitation Guidelin•• (Ref 1), to 
Waahin9ton State Water Quality 1tandard• (Ref 2) and to 
U.S. Environaental Protection Agency Water Quality Criteria 
(Ref 3) in Table 5.3-1. 

5.3.1.1 Point Of Diacharg• 

Th• S/RNP will discharge a maximum of 5910 gpm (13.2 cf�) 
of water to the Columbia River. Of thi• a11ount, approxi
mately 99 percent will be cooling tower blovdown. Th• 
r••aining l percent will be miacellaneoua treated waatea 
fro• de11ineralizer regenerant waatea, pretreatment waatea, 
filter backwaah, and Plant Facility floor draina9••• The 
expected di■char9e levels of the specifically regulated 
parametera, such •• pll, fr•• available chlorine, total 
auapended aolida, and oil and gr••••• are l••• than th• 
Federal Effluent Lialtation Guideline• (Ref l) for new 
aourc• perfor■ance 1tandarda. 

5.3.11
2 pownatrtt• fr011 the Point of Dlaeharg• 

A preli■inary study waa conducted to det1r11in• the plu•• 
characteriatic• of tne ' 'HNP diachar9• when two unit• are 
ln operation (Section 5.�.2,. A deacription of the c011puta
tional ••thodologl•• la presented in Appendix C. Projected 

5.3-1 Anlendmtnt 4 
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chealcal concentration• at the edge of a 300 ft aixing a.one 
are pro.ided in Table 5.3-1. 

A coapariaon between lfa■hlngton State Water Quality 
Standard• (Ref 2) for Cl••• A-Excellent vat•�• and the 
cheaical concentration• at the ■ixing zone boundary 
indicate• that all regulated para■etera are in coapUance. 
A ai■ilar coapariaon of Columbia River water quality at the 
aidng zone boundary v.ith U.S. !nvi.ronaental Pr.oteetion 
Agency•• Water Quality Criteri& (Refa 3 ,, 4) indi'c:atea that 
all regulated para■eten are l•-•• than th•• Fed:eral 
criteria, with the except.ion of certa.in. trace 111etala1 
cadmium, copper, iron. ,. lead ·a.nd 11ercury. 

A■:,ient value■ for th••• ■etals in the Colu11�ia River, 
upstream of the S/HNP intake, occasionally exceed Federal 
criteria. Trace ■etal■ vill not be introduced fro■ Plant 
operation or fro■ corro1ion products of the atainleaa ateel 
conden■er tub••• Bovever, the metals originally preaent in 
the river vill be concentrated ten fold, on the average, ln 
recirculated cooling vater prior to being returned to the 
Colu.bia River. Following worat-caae dilution on the order 
of 19011 at the edge of the ■ixing zone, ••tal concentra
tion■ are eati,uted to be only aix percent above ambient 
level■• Thia negligible increa•• ln trace metal concentra
tion■ ahould not affect aquatic biota. 

Sodium hypochlorite (NaOCl) la the preferred biocide for 
treatment of the cooling tower•. The receiving water 
criterion for total residual chlorine (TRC) ia 0.002 
119/liter, aa apecifled by U.S. Environmental Protection 
Agency (Ref 3). Aaau■ing worst-case conditions, the total 
reeldual chlorine level ln the S/HNP diacharge would be 
reduced in the Colu11bia River to the Federal criterion 
level within 29 ••c (67 ft downstream from the discharge). 

Reaearch to date doe• not •.199eat a major toxic i■pact on 
biota a• a reault of the TlC discharge. An analyeia of the 
chlorine plu■e (Ref 5) indicate• that all aquatic life 
paasing through the plu■e vill re■ain unharmed. Data 
sugge1t that •••sil benthic or9anis•• in the path of the 
S/HNP plu■e uy be adver1ely affected within a relatively 
••all area i•ediately downatrea■ of the dl1char9• 
location. Thia area, however, ia •••11 coapared to the 
total habitat available in the river, therefore, a 
localized lo•• in productivity ahould not affect the 
aquatic c01111unity a• a vhole. 

Th• di1aolved aolid• concentration in the S/HNP discharge 
will be higher than a■bient concentration• in the, river a• 
a reault ot, 
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a. Concentration in the cooli119 tower. 

b. Sulfuric acid and aodiua hypoc:blorite addition in 
the circulati119 water ■y■t•. 

c. aet•n•rant chnical• (■ulfuric acid and aodiua 
hydro•id• aolution) u■ed in ion e•chan9e r99enera
tion. 

Moat of tb• dia■olYed ■olida concentration• in the S/IIIIP 
d'iaebar9e (Table 5.3-1) are expected to be greater than tbe 
Ulbient rinr water by a factor of about ten, except for 
■odiua, bicarbonate, ■ulfate, and chloride. Bicarbonate 
concentration■ in the S/llllP di■charge will be 1••• than 
Ulbient river water due to the depletion of bicarbonate 
through the addition of ■ulfuric acid. Th• aa•i•ua ■odiua, 
■ulfate and cbloride concentration■ in the S/IIIIP di■charge 
are expected to be 9reater than aabient water by factor■ of 
31, 57 and 33, re■pectively. The iner ... ntal increa••• in 
■odiua, ■ulfate and chloride concentration■ in th• river at 
the edge of tbe aixi119 sone are not expected to cauH 
detri-ntal effect• to aquatic biota. Iner••••• in any of 
the dia■olved aolid concentration■ ■hould not cauH long
tera build up in the Hdi-nt■ or in the biota. The 
aa•i•ua concentration of total di■■olved ■olida (TDS) in 
the S/llllP di■char9e ,1,02 119/liter) will require dilution 
on the order of only 3.lal to ca.ply with the receivin9 
water TD8 criterion (500 119/liter) e■tabli■hed by 
lfa■hington State Departr•.�nt of Social and Bealth Service• 
(Ref 6). Ro oaaotic ■tr••• on ■igrating juvenile eal■onid• 
or adver•• effect■ on other biota are expected. 

In view of the negligible incr••••• in cheaical conati
tuenta near the diacharge location, •• deacrlbed in thi• 
aeetion, there will be no anticipated cheaical or biocid• 
contaaination of downetreaa doae■tic or agricultural water 
auppli••• 

51312 CPfBCTS or DRIPT ON WGftAT101' Mt> WILDLIFE 

After approxiaately 10 cycle• of concentration, th• circu
lating water will contain about 829 119/l of diaeolved 
aolida. Drift fr011 the coolin9 tower• will be controlled 
to 0.005 percent lo■■ of the ci,culating water flow 
(Section 5.1.4). liocidea and heavy Mtala in the drift 
are anticipated to be at a level ao low •• not to�• 
di■tin9ui■hable froa noraal background level• in the ■oil• 
(a ■inute fraction o! one percent by weight of aolida). 

5.3-3 Allendaent 4 
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The predicted diatribution and aaount• of drift frCIII the 
cooli119 tower• are abown in Pl9ure 5.1-3. Tb• IIOdel 
aplo,ed to detenaine theH diatributiona l• de■cribed in 
Section ,.1.3.3. TIie aasiaa total aollda depoaition 1• 
calculated to be leu than 10 pound• per acre per year (or 
l••• than 11 k9/ba-yr). Acaordin9 to IIIIC a.tulatory Guide 
4.111 •cb-ical analy••• of ■oil■, planta, and u..iaal■ in 
tbe drift field of freabwater cooli119 tower• are not 
uaually needed when all of tbe followin9 apply1 (1) tbe 
doainant Alta are banal••• ■ixtur•• of biol09ical nutri
ent• a■ abown in Table 4, (2) the expected peak depo■ition 
beyond tbe ■it• boundary i■ l••• than 20 k9/ba-yr (no ■ore 
than 501 in any 30-day period durin9 tbe 9rowi119 ••••on> of 
■ixed ■alta, and (l) tb• drift doe• not contain toxic 
el ... nta or ccapo..nd• in aaount■ that could be haaardoua to 
plant■ or aniaal■ either by direct or indirect expo■ure 
over tbe expected lifeti• of the facility.• 

All thr•• of tb• abcw• condition■ apply to th• Ska9it/
Banford Nuclear Project coolin9 tower drift. Th• expected 
concentration■ are below the level at which effect■ on 
ve9etation and wildlife can be conaidered ■-a■urable. 

5.3-4 AllendlNnt 4 
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5
1
4 BrncTS or SUJTAllT DISCBUCp 

Thia ■ection diacu•••• tbe •n•ironaental effect■ of 
■anitarI diacbar9•• durl119 Plant operation. Sanitary 
facilit •• are deacribed in Section 3.7. 

Sanitary waate diapoaal will be by Mana of a packa9e 
■ewa9e treataent plant with a percolation pond. Diacbarg• 
into tbe percolation pond will a•era9e 5 9pa with a peak 
flow of 10 cn,a. Bffluent characteri■tica are deacribed in 
Section 3.7.1. 

B•aporation and percolation due to the arid cliaate and 
poroua ■oil in ecabination with a high de9r•• of treataent 
re■ult in no ■igniflcant effect on groundwater quality. 
Saturated ■oil condition■ will exi■t within a few feet of 
the point of di■poaal. Bowe•er, auch of the water 1■ not 
expected to enter the water table (approxi■ately 125 feet 
below the ground ■urface), beeau■e ■oi■tur• in the upper 
■oil layer■ ao••• toward the ■urface due to evaporation and 
••apotran■piration (Ref 1). Contaaination of groundwater 
by pathoC)enic bacteria, if it occur■, will be re■tricted to 
within a few fNt of the pond where ■aturated flow 
condition■ ••i■t. 

Becau■e of the li■ited zone of potential conta■ination and 
the li■ited u■e of groundwater in the area, the operation 
of the treatment facility will have no ■-a■urable effect on 
groundwater re■ourc••• 

Becau■e there will be no diacharge to any ■urface waters, 
no ••a•urable effect upon water quality or the biota of the 
Coluabia River will occur. The percolation pond aay 
attract wildlife or waterfowl, however, they will not be 
adveraely affected becauae wa■tewater fr011 the aerated 
treat■-nt plant will be treated prior to diacharging into 
the percolation pond. During noraal operation, the aerobic 
proce•• will not be a 1ource of odor■• 

Solid wa■te■ will be collected and diapoaed of in 
accordance with Federal and State require■enta. 

s.,-1 AINndaent 4 
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1:-5 SnEC'l'S OP OPZMTJQII· .MD .. MAIN'!"PANC:Z 
• ·:1 JT.': · . •" . '  ·;· 

The en•ironaental eff •c'"• of operation and aaintenance. of 
the I/ID tran•iaaion ■y■te■ and BPA A■�Banford No. 2 
line are exi,ected to be ■ini■al. The •eqetatlon- on the. 
ri9ht-of-vay i■ principally aa9ebruah, bitterbru■h and 
cheat9raaa. Che■ical control will not be requlr•"· Once 
eatablished, the ace••• road■ ahould require very ■iniaal 
■aintenance. 

The tranaalaalon llnea wlll be entirely within the Ranford 
Reaervation, and thua, the 9eneral public will not have 
uncontrolled ace••• to any new trana■iaaion ace••• roada. 
Therefore, reaident wildlife ahould receive little addi
tional expoaure. 

In accordance with the rec01111endation• in Reference l, and 
•• deacrlbed in Section 3.9, aralea■ con■truction will be 
utilized for the ,t-kV di■tribution lines aupplyin9 power 
to the puapln9 plant. Due to the phy■ical aeparation and 
orientation of the conductor■, and lack of ■uitable perch•• 
with ar■le•• conatruction, the electrocution hazar� to 
raptor■ will be ■ini■al. 

A■ di■cua■ed in Section 3.9, the acouatic and electrical 
nol■e, 9round current■, and ozone production reaultin9 from 
the operation of the tran■ml■aion ayate■ will be inaignifi
cant. 
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bference• for Section 5.5 

D. Miller, 1. L. loeker, •• •• Thoraell and •• •• 
Olendorff, fY99£Slf •esS&Slfl ;or J•Pf9E lJRSIStion 
8¥ �rl'Hf' 

ptor •••re oun at on, rovo, 
•�an aon Electric ?natitute, Waahin9ton, D. c. 

(.June 1975) • 
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s., fflllATIOIIAL WOJQ 

Tb• operational noiH generated at the 8/IIIIP lite will not 
be Ma■urabl• at the neareat reaidential area, aore tban 7 
■11•• away, and thua will not preaent an ad••r•• i■pact or 
nuiaanc• to the local population. 

Typical predicted noi•• l•••l• 9enerated by ■echanical 
draft coolin9 tower• are 60 to 90 dM at 50 fNt, and at 
2.5 ■ilea 15 to 44 dBA (Ref 1). 

Other indu■trial faciliti•• in proxi■ity to the 8/IIKP Sit• 
are the FPTP, WP-2, WNP-1, and IMP-4, all about 5 ■ilea 
away. 

The ■ound l•••l frOII the WPPSS intake pu■p, location 5, 
Table 2.7-1, Pi9ur• 2.7-1, wa■ barely audible over the flow 
noi■e created by the current of the Colu■bia River, flowing 
by the inlet and outlet ■arker buoy■• It ia expected that 
the S/IIKP puapa, which will be of ai■ilar de■ign, will have 
about the aa■e noiae level■• The l•••l• will be well below 
any ••iatin9 r99ulation (IIAC 173-60) a■ well a■ the 9uide
lin•• propo■ed by th• u.s. Sn•iron■ental Protection A9ency. 

Tran■ai■aion line noiae i■ di■cu■aed in Section 3.9.2. 

The operational noi■e will be well below the applicable 
Pederal and State atandarda di■cu■■ed in Section 2.7. 

s.,-1 AaendMnt 4 
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5, 7 RBSOUJIICZS C?!!JfflD 

Operation of tbe S/IIIIP will re■ult in acme irr•••raible and 
irretriewable eo1111itaenta of re■ourc••• 

Oraniua ia tbe principal natural re■ource irretriewably 
conauaed in S/IIIIP operation. Other aateriala conauaed, for 
practical purpoaea, are fuel-c:laddin9 aateriala, reactor
control •1-nta and other replaceable reactot core coapow 
nenta, proc••• ch .. icala ■ucb aa water treata.nt and ion
eschan9er cb .. icala., ion-eschan9• re■in■, and the ■inor 
quantiti•• of aatedal■ u■ed in ••intenance and operation. 
Except for th• uraniu■ i■otope'■ o-235 and 0-238, the 
con■uaed aateriala ha•• wide-apread uaa9er· therefore, their 
u■e in the propoaed operation i■ conaidered to be rea■on
abl• with reapect to th• UH in other induatriea. The 
aajor u■e of the natural iaotope■ of uraniua la for produc
tion of uaeful energy (Ref 1). 

5.7.l NtJCLBAJt P'UZL 

Th• reactor• in ••ch ■tation will be fueled with uraniu■ 
enriched in the i■otope o-235. 

Aa of October l, 1980, eati■at•• co■piled by the u.s. 
Departaent of Energy (Ref 2) indicated that the current 
U.S. reaervea of 0309 recoverable at $30 or lea■ per 
lb totalled 645,000 ton�. Additional potential reaourcea 
of 0309 at $30/lb were eati■ated to be 1,542,000 tona. A 

greater reaerve exi■ta if ■ore expenaively ■ined 
ore ta con■idered. 

Aaount• of 0309 recoverable at $30 and $50/lb area 

$30/lb 0309 
lton•! 

Recoverable r•••rve■ 
a• of October 1, 1980 645,000 

Potential additional 
reaourc•• 1,542,000 

Total 2,187,000 

• Include■ lower coat reaerv••• 

$50/lb U309 
lton•! 

936,000• 

2,549
1
000 .. 

3,485,000 

•• Include• lower coat potential re■ourcea. 

5.7-1 AINndllent 4 
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Reaerv• eatlaat•• for the $30/lb cate9ory were officially 
initiated in 1974, and for the t50/lb in 1977. Since tho•• 
dat••• reaerv• addition• f"raa new properti•• and upward 
reevaluation• of earlier data have kept pace with produc
tion and downward rH•aluationa, ao that the reaourc•• in 
both categori•• ha•• increa■ed by 1.5 percent and 
10 percent, re■pectiftly (Ref 3). 

Other conaiderationa alao aay increa•• the eatiaatea of 
reaourc•• available. Porei911 r•••r••• of 0309 potentially 
available to •••tern Block countrl••• for exaaple, have 
been ••tiaated to be 2,3,0,000 ton• at $30/lb and 3,Jao,ooo 
ton• at $50/lb (Ref 4). 

About 140,000 ton• of 0309 aay be produced a• a by-product 
of copper and pho■phate ainin9 by the year 2000 (Ref 2). 
In additio�, it baa been e■tiaated that there are approxi
aately 10 billion. ton• of uraniua in ■olution in the ocean■ 
'<Ref 5). However, recovery of uraniua fr011 thi■ ■ource i■ 
not econoaically feaaible at pre■ent. 

It i■ eatiaated that each S/RRP unit wi.11 con■UIN an 
average of 1,800 lb• (0.90 ■hort ton•> of o-235 annually. 
In addition, an approxiaately equal aaount of 0-238 will be 
conauaed. Becau■e 0.711 percent of natural uraniua i■ o-

235, the total potential o.s. re■ourc•• of 0-235 a110unt to 
21,000 abort ton■ at $50 or l••• per lb of 0309. The S/llll"P 
will annually deplete 0.0086 percent of thi■ known poten
tial u.s. resource of 0-235. 

After u■e in the S/IDCP, the fuel eleaent■ will ■till 
contain U-235 ■lightly above the natural fraction. Thia 
ali9htly enriched uraniua could, upon ■eparation fr011 
plutoniua and other radioactive aaterial■ (aeparation take• 
place in a fuel reproc•••ing plant), be available for 
recycling through a gaaeoua diffu■ion plant. Scrap ■a
terial containing valuable quantitie• of uraniua i• al■o 
recycled through appropriate atep■ in the fuel production 
proc•••• Pia■ionabl• plutoniua recovered in the repro
c•••ing of •pent fuel 1• valuable for fuel in power re
actor■• 

5.7.2 MATERIAL RZSOORa& 

Material re■our�••• ■uch •• gaaoline, di•••l fuel, nitro
gen, ■ulfuric acid, aodiua hydroxide, and other• will be 
con■uaed during Plant operation. The aaount of th••• 
■ateriala which will be conauaed during.the life of the 
Plant will be aall when coapared to u.s. or world re-
••r•••• 

5.7-2 Aaendaent 4 
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Tbe e■tlllated reactor core aaterial■ con■uaed are li■ted 
(by cb•ical el-nt) in Table 5.7-1. Bec:au■e of national 
■ecurity need■ and llaited dalNatic ■upplie■, ao■t of tbe 
•terial■ are included in tbe national atoctplle. In Ylft 
of the quantitl•• produced yearly, the eapendlture of tbeae 
.-terial■ for tbe 8/IDIP i■ juatified by the benefit■ froa 
tbe electrical •n•rff produced. 

5.7
1
3 DTtJIIAL RSSOUIICBS 

Scae of tb• natural production of •e41etatlon and aniaal• on 
the Plant Site, initially lo■t durin9 Plant con■tructlon 
<••e Section 4.1), will continue to be loa� durin9 Plant 
operation for tbe life of tbe Plant. Tbia loe■ will be 
ne41li9ibl• when coapared to tbe natural production of th• 
area. 

Scae Coluabia Ri••r water will be con■uaed by tbe Plant 
during operation, tbe aaount, bowe•er, a■ di■c:u■■ed in 
Section 3.3, 1• a -11 fraction of the •an annual flow of 
tbe ri•er. Therefore, tbe relati•• iapact■ and lon9-ter11 
net ef feet■ of auch ···•t•r u■e are ■lniaal. 

5.7-3 Aaendllent 4 
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5.8 JFOIMISSJOIIDC MID DIPN!TJeJF 

Detailed coaaitaenta regardi119 dec->Mil■eioninc, of the 8/DP 
hawe not been Md• at tbie ti .. and plane for the period 
after tbe uHful life of tbe 1/11111' can only be epeculatin. 
The degree of dimntli119 and the aanner of deco1111leeionin9 
will be a dec:ieion aade in the future. That deci■ion will 
be baaed on information ••ieti119 at tbat ti .. , wbicb 
balance• the intended nw UH of tbe lite with ■afety 
etandarde and regulation■, environaental C)Oal■, Plant 
de■itn, and econoaic coneideration■• Tb• enwironaental 
iapacta (includin9 coat■, radiation doH■ , land require
.. nte, etc) of dec:01111iaaionin9 boili119 water reactora, 
■i■ilar to tbo•• propoaed for tbe 8/IID, are addr•••ed by 
anntBG-0516, •Draft Generic Bnwironaental I■pect ltat ... nt 
on Deco1111iaaionin9 of Nuclear rac:iliti••• <••f 1). 

In ■ua■ary, de<:01111laaionin9 of a nuclear power reactor doe• 
not uaually involve environ■ental iapacta which are unique 
to a apecific project. The technol09y for decowiaaionin9 
nuclear facilitiea la well in hand, and, althou9h technical 
i■prow•enta in dec:01111iaaionin9 technique• are to be 
eapected, at the- pre■ent ti .. dec:o1111iaaionin9 can be 
perfor■ed aafely and at reaaonable coat. Radiation doe•• 
to the public aa a reault of dec:o1111iaaionin9 activiti•• 
ehould be very -■all and would pri■arily COIN froa the 
tran■portation of deC01111iaaionin9 waate to waate burial 
9rounda. bdiation do••• to deC01111ia■ionin9 worker• ■hould 
be a ■■all fraction of the worker expoaure over the operat
in9 lifetiM of the facility, th••• do••• uaually will be 
well within the occupational expoaure li■ita l■po■ed by 
re9ulatory require■-nt■• DeC01111iaaionin9 co■ta for reac
tor• are a -■all fraction of the pre■ent-worth cowia■ion
in9 coat■• 
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6. 0 DTLUBlft' ARD BIIVIR0NNBN'l'AL IIDSURDIZIITS MD 

IUIITOU•G PIOGIWII 

Thi■ chapter deac:ribe• the Mthod■ u■ed to obtain ba■eline 
en•ironaental data pre■ented in Chapter 2.0 and de■cribe■ 
pr09raa■ for aonitori119 the •n•ironaental i■pacta of Sit• 
preparation and S/IIMP con■truction and operation. Section 
6.1 di■cu•••• tbe propoaed preoperational environae.atal 
pr09raa■, and Section t.2 dlacu■■e■ tbe propoaed opera
tional envlronaental ■onitorl119 pr09raa■• 

6.1 PRZOPZRATIONAL EHVIllONMEN'l'AL PROCRAMS 

Preoperational environ■ental aonltorin9 pr09ra■■ have been 
developed to a••••• th• characterl■tica of the 9/IDIP Site 
and the aurroundin9 re9ion prior to S/IIMP operation. 
Portion■ of th••• pr09ra■a will continue throu9h S/DP 
operation. However, a■ data are collected and evaluated, 
the ■cope of th••• pr09ra•• ■ay chan9e. The purpoae of 
th••• pr09ra■a ia to ••tabliah a reference fr ... work for aa
••••ln9 aubaequent effect• attributable to Site prepara
tion, S/BIIP conatruction and atation operation. Report• 
which pr•••nt data and appropriate conclu■ion■ of 110nitor
in9 effort■ will be .. d• available to Fed•ral and State 
a9enci•• at the concluaion of each pr09ru. I 4 

Technical deacription■ of procedure■, technique■, and 
in■trWNntation u■ed in the preoperational ■tudie■ are 
di■cuaaed below. 

6.1.l SURl'ACZ WAT!R 

No ■urface water exiat■ in the vicinity of the Site. The 
Coluabia River, 7 mil•• to the northeaat, will ■erve a■ the 
■ourc• tor coolin9 water ■ake-up, aa well•• the receivin9 
body for wa■tewater di■char9••• Th• Yak1■a River, approxi
aately 7 ail•• aouth of the Site, will not be affected by 
S/DP eonatruction or operation. Saapling pr09ra■a to 
deter•i�• preconatruction and preoperational baaeline water 
condition• and the related ecol09y of the Colu■bia River 
are de■cribed in the aub1equent ■ection■• 

6.1-1 Allend■ent 4 
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,.1.1.1 Phyalcal and Chelli.cal Paruetera 

'l'bl• aection deacribea the aonitorin9 pro9r ... d•••loped to 
deter■lne pbyalcal and cbe■ical character1at1ca of the 
ColWlbla Rl••r in the 91Clnlty of the S/DP intake and 
diacbar9e atructurea (RN 361.5). 

,.1.1.1.1 PreappUcatlon Monitoring 

The purpoae of the preappllcation aonitorlng prograa la to 
a••••• Site acceptability with regard to theraal and chea
ical i■pacta that could re■ult fro■ operation of the S/BNP. 
Th• followl119 factor• were conaidered in developing the 
preapplicatlon aonitorln9 progra■- for phyaical and chea
ical characterlaticas 

a. blat1n9 envlron•ntal ba■ellne data 

b. Location and nuaber of ■onitoring ■tationa aa 
required to con■lder the following factor■s 

(1) Bathyaetric characteristics in the vicinity 
of th• intake and discharge atructurea 

(2) Type of cooling ■y■te■ ••ployed and 1ta 
probable operating 110des 

(3) Transient hydrolo91cal parameter■ 1n the 
vicinity of the intake and dlacharge ■truc
tures 

(4) vertical and horizontal temperature and 
aalinity ■tructure 1n the vicinity of the 
intake and dlacharg• atructures 

c. Saaplln9 frequency and ti••• to en■ur• that 
i■portant te■poral variation■ vere adequately 
aon1tored 

d. Duration of ■on1t�•.n9 pr�9ra■■ 

e. Data analy■i■ procedure■ 

Th• Coluabia a1ver in the vicinity of the S/RNP ha■ been 
studied for the la■t J, year■• Th••• ■tudie■ ha•• included 
both general ob■ervation■ and detailed analy■e■ of the 
iapact■ upon the river fro■ plutonlu■ reactor effluents. 
Study report• have been reviewed and ■Ulllarized by Becker 
and Waddel (Ref 1), and by Neitzel (Ref 2), and they 
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provide a c:caprehen•i•• hiatorical picture of water quality 
condition• in the river. Major inforaation aourcea include 
publication• by the o.s. Geol09ical Survey (Ref l)r The 
Waahi119ton Public Power Supply Sy■t- (Supply Syate■) 
<••f 4)s Battelle, Pacific llorthveat Laboratoriea (Ref 5)1 
u.s. Bnvironaental Protection Ac)ency (Ref,,, and the 
Waahi119ton State Department of Bcol09Y (Ref 7). A ■uaaary 
of th••• data ia included in Section 2.4. 

TwO on9oi119 water quality aonitoring pr09r ... in the 
Ranford Reach <••• Section ,.3) are of particular intereat 
to the S/BlCP. The U.S. Geological Survey (Ref 3) haa 
collected aonthly water quality data ■inc• 1974 ·•t a 
110nitoring atation located upatreaa of the S/IIJIP at 
Vernita Bride)• (RM 381.1). Para■etera an.aly-1ed -.1.nclude an 
extenaive liat of general che■ical, theraal, inor,g.anic and· 
organic conatituenta •• well aa a full coapl�•nt o-f 
nutrient■, trace ■etala and aolid reaiduea.. Prior to 1974, 
■maple• were collected at Vernita l'err·y (RM 394.5), how
•••r, thia record ia incoaplete. Downatreaa of the S/B1'P, 
th• Supply Syate■ ia conducting a one-year water che■iatry 
study at RN 352.1. Their objective la to collect aite
apecific data and expand the preoperational data b••• for 
WNP 1, 2 and 4. Saapl•• are collected on a weekly or 
monthly baaia and analyzed for a full e011pl .. ent of para■-
etera. 

Since a co■prehen■lve history of aurface water data esiata 
and ■inc• water quality aaapLing prograu that bracket th• 
area in the vicinity of the intake and diacharge atructur•• 
are in progreaa, a apecific preapplication water quality 
110nitorin9 progra■ waa unneceaaary. 

An Inatreaa Data Collection Prograa for bathyaetric aurvey 
and current velocity .. aaure■enta waa conducted fr011 May 8 
through May 11, 1981, along a 2.5 •11• portion (66 croaa
aectlona) of the Coluabia RM 361.5 where the S/RMP intake 
and di■charge atructur•• will be located <••• Appendix I). 
Thia progra• provide• fleld-aurveyed input data to varioua 
envirormental analy••• preaented in thia report, including 
the ther■al pluM ■odeling, the radionuclide diaperaion 
calculationa, the intake and diacharge atructurea location, 
and the aquatic ecol09y atudl••· 

The river diacharge a■ ■eaaured below Prleat Rapid• Da■ (RM 
394.5) during the Inatrea■ Data Collection Progra■ waa 
144,500 cf■• The diacharge at RM 361.5, coaputed froa the 
croaa aection area and depth pr�fllea, vas about 143,000 
cfa. The uxi■ua recorded velocity at RM 361.5 was about 
7.0 ft/aec and was found in ■idstrea■• Th• intake and 
discharge structure• will be located in a channel croaaing 
where the tranaverae-channel profile la unifor■• Th• ••in 
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flow channel up■treaa of RM 3,1.5 1■ located along the east 
bank of the river and cro■■e■ to the -•t bank down■treaa 
of 1111 361.5. The ainl■ua bed elevation (aaxl■u■ depth) 1n 
the v1c1n1ty of the intake and dl■charge ■tructure■ la 
about 335 ft above National Geodetic Vertical Datu■ (NGVD). 

A Raytheon contlnuou■ reeordin9 fathoMter va■ u■ed to 
obtain the hydrographlc data. Horizontal poaitioning vaa 
acco■pliahed vltb a Motorola Mini-Ranger III Navigation 
Sy■te■ and data proce■■or. A 23-ft MonArk aurvey ve■■el 
va■ u■ed to collect the in■trea■ data. The vertical 
velocity profile■ at RM 361.5 were obtained u■ing a Bendix 
Q-15 current aeter. A co■plete deacrlption of the field 
work, ■tati�n location■, equipment■ and procedures u■ed, 
and re■ult■ and diacu■■lon are pre■ented in the In■treaa 
Data Collection Progru Report (Appendix B). 

The ■tage-diacharge relationahip for the Columbia River it 
RM 361.5 va■ developed u■ing the u.s. Corp■ of Engineer• 
BEC-2 Water Surface Profile■ coaputer prograa (Ref 8) with 
input data obtained fro■ the In■trea■ Data Collection 
Prograa. Th• g�neral procedure■ for applying REC-2 to the 
Colu■bia River, a■ de■cribed in Appendix a, incl�d•i a) 
Coluabla River IIOdel developaent, b) smdel calibration■, 
and c) coaputation of water ■urface profile■• The re■ults 
of the calculation■ are pre■ented in Section 2.4. 

The theraal plume (dilution) a�alyala waa conducted u■ing a 
■tate-of-the-art aatheaatical imdel i■ple�ented on a high 
■peed digital co■puter. The computer code, designated 
ROTSOB3, va■ adapted fro■ the work of Koh and Fan (Ref 9) 
and NRC Regulatory Guide 1.113 (Ref 10). With an input of 
di■charge deaign, diacharge now parameter■, and receiving 
water characteri■tic■, the code generate■ exce•• te■pera
ture (concentration) profile• in the ambient receiving 
water. The for■at of the output 1■ ■uch that i■other■-
(i■opleth■) aay be plotted for horizontal plane■ at ••
lected depth■• In addition, by u■ing the data fro■ the 
i■other■ (i■opleth) contour■, the program calculate■ 
corre■ponding ■urface area■ and volu••· A complete 
de■cription of the theraal pluae smdeling 1■ pre■ented in 
Appendix C. 

6.1.1.1.2 Site Preparation and Con■tructlon MOnltorlng 
Prograa 

A water quality imnitoring-progra■ will be e■tabli■hed to 
detect po■■ible direct or indirect effect■ of Site prepara
tion and S/BNP con■tructlon on ■urface water■, and to 
evaluate potential impact■ on the Colu■bla River ecology. 
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Thi■ prograa will al■o ••rve a■ part of the con■truction 
iapact control pr09raa (Section 4.5) to enaure that 
con■truction activiti•• will be perforaed in a aanner to 
ainiaia• ■courincJ, ero■ion, runoff, turbi�ity and tosicity. 

A aonitori119 prograa will be initiated duri119 excavation 
and backfilli119 activiti•• for the intake and di■charge 
■tructur••• Th• ba■ic prograa of water quality 110nitorin9 
during con■truction will include --••ure .. nt■ of total 
■u■pended ■olida (TSS), turbidity, light penetration, pa, 
oil and gr••••• teaperature, and di■■olved osY9en at 
■tation■ located both up■treaa and down■treaa fr011 the 
excavation Site. Duplicate vater ■aapl•• vill be collected 
at five location• (Table 6.1-1 and Figure 6.1-1). 

Water ■aapl•• will con■i■t of a one-liter aliquot taken 
fr011 a e011p0■ite of three aub■urface grab ■aaple■ per 
■tation. Saaple■ will be returned to the laboratory for 
deter■ination of total ■u■pended ■olid■ (non-filterable 
re■idue) and for variou■ calibration puri,o■e■• Water 
quality aeaaure■ent for te■perature, di■■olved oxygen, pH, 
and turbidity vill be conducted. The proi,o■ed analytical 
••thod• and level■ of detectl�n are pre■ented in Table 
6.1-2. 

In addition, ■aaple■ of material to be dredged ■hall be 
collected and ■tandard bulk aediment and elutriate testing 
perforaed (Ref 11). Such teat■ delineate the type and 
aaount of trace ■ubatance■ and the organic content of the 
aaterial in que■tion. Should re■ult■ indicate high level• 
of conta■inating ■ubatance■, the ba■ic monitoring prograa 
can be expanded to incorporate th••• paraaeter■• 

6.1.1.1.3 Preoperational Monitoring Progru 

The objective of the preoperational water quality 110nitor
i119 prograa i■ to provide the data baa• nec•••ary for 
identifying and a■■e■■ing any change■ in water quality 
re■ulting fr011 Plant operation. Th• 110nitorin9 prograa, to 
be initiated one year prior to fuel load, i■ de■igned to be 
c011patible vith the operational ■onitoring progru (■ee 
Section 6.2). 

The follo�ing factor■ were con■idered in developing the 
preoperational aonitoring progru for phy■ical and che■ical 
character i■tic■a 

a. The average and extreme extent and enclo■ed 
■urface area of the limiting exc••• te■perature 
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i■other• a■ e■tabli■hed by the State, by coapari
■on with back9round and ba■elin• data 

b. Teaperature■ at po■ition■ appropr_iate to define 
the extent of the ■ixin9 son•• 

c. Ti-taperature relation■hipa at biol09ical 
aonitoriftCJ ■tation■• 

Water quality characteri■tic■, frequency of ■aaplin9, and 
the •tbod■ to be u■ed in ■a■ple pre■ervation and analy■ia 
are provided in Table 6.1-3. The ■tudy include■ all of the 
phy■ical and ch•ical par ... ter■ con■idered ••••ntial to 
characterise the water quality ln the vicinity of the 
intake and di■charg• ■tructur••· Seven ■a■plln9 location■, 
de■cribed in Table 6.1-4 and ■hown in Fi9ure 6.1-1, have 
been e■tabll■hed. 

Three ■tation■ unique to the S/RNP will be ■a■pled on a 
weekly or aonthly ba■i■ dependln9 on the para■eter (Table 
6.1-3). The ■tatlon■ include the S/DP intake (lfQ-1), the 
down■trea■ boundary of a le9ally defined ■ixin9 son• (lfQ-
2), and a ■tatlon approsi■ately 2.0 all•• (3.2k■) dovn
■trea■ of the S/BNP di■charg• ln the ■ajor asi■ of the 
di■charg• plu■e (WQ-4). Th• re■alnin9 four ■tatlon■, N0-0, 
5, 6 and 7, corre■pond to ■a■plin9 location■ for related 
110nitorln9 progra■■ (Section 6.3). Th••• ■tation■ will be 
■a■pled quarterly to enaur• that preoperational re■ulta can 
be correlated vlth other ■tudiea ln pr09r•••· Thia objec
tive will be accaapliahed by perforaln9 alde-by-■lde auple 
collection and aupl• ■plltting with the varloua a9encle• 
or analytical laboratori•• involved. 

Th• water quality parueter■ to be 110nitored were cho■en to 
detect any po■■ible direct effect■ of S/RNP operation on 
the ther■al re9i■e or water quality characteriatlc• of th• 
Coluabia River, and to detect poaalble aynergi■tic effect• 
that uy affect the ecol09y of the Colu■bia River. General 
aa■plin9 and analytical procedure• are diacua■ed below. 

Dupli�ate grab ■a■ple■ will be collected in the .. in river 
current approxiaately 1.0 ft below the water aurface at 
each ■tation. Sa■pl•• collected will be filtered on-Site 
where nece■■ary and ■tored ln lee-filled cooler■ prior to 
■hlpaent. Sa■plea will be ■hipped pr011ptly to a certified 
analytical laboratory. 

In ■itu in■truaentation will be calibrated per ■anu
facturer•• in■truction i-ediately prior to •.nd following 
field ■a■pling. Dual calibration will provide infor■ation 
re9ardin9 drift in calibration due to ••n■or foulin9. In 
addition, a aall nuaber of diacrete wa.ter ■a■ple• will be 

·--···---�--•-·• •· .. �"-·········-·· .. , ... ,,, ' ,,____ ., • f .. __ ... -· � .  
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returned to the laboratory for analy•i• and further ••ri
fication of in aitu in•truaentation. 

Saaplift9 and analytical MtbodolOCJY will be perforaed in 
accordance with the lat••t CJUidelin•• ••t forth by the o.s. 
Bn•ironaental Protection A9ency <••f 11), th• AINrican 
Public Bealth Aaaoc:iation (aef 12), and/or the AMrican 
Society for Teati119 and Material• <••f 13). In the e••nt 
of a conflict, Jteferenc• 11 will be u•ed a• the principal 
reference doc:wlent. 

Por fJUality control purpo•••• atandard aolution• will be 
run prior to each aaaplift9 effort to enaur• accuracy of 
reaulta. Blind duplicate• will be aubllitted to enaur• 
reproducibility and accuracy. Satiafactory coepletion of 
the o.s. Er.vironaental Protection A9ency•• Sa11ple Audit 
Pr09raa (Ref 14) will alao be accoapliahed. All work 
related to thia pr09raa will be atrin9ently recorded in: 
(a) bound field notebook•• (b) bound laboratory not•booka, 
includin9 work•heet• and copi•• of atandard curve■, and (c) 
final data reports. 

6.1.1.2 Ecological Paraa•t•r• 

Thia ••ction describe• the 110nitoring pr09raaa to deter■ine 
aquatic •col09ical charac�•riatic■ of the Coluabia River in 
the vicinity of the S/BNP intake and discharge atructurea 
(lta 361.5). 

6.1.1.2.1 Preapplication Progta■ 

Studie• •� the Ranfotd Reservation over a 36-year period 
have pro•ided a substantial aaount of qualitative and 
quantitative inforaation useful for i■pact a•••• ... nt. In 
addition, the Supply Syat .. ha• conducted lit•ratur• 
r••i- (Ref 2, 15) and field ■tudi•• on the Coluabia River 
since 1973 (Ref 16-22). Th••• atudi•• provide coaprehen
■iv� ba•eline inforaation on the coapoaition, ■tructure and 
function of the aquatic ec:o■y■t•• of th• Ranford Reach of 
th• Coluabia River. Th• infor■ation vaa uaed to deacribe 
the nxiatin9 ecol09ical condition• (Section 2.2.2) in the 
vicinity of th• 8/IIIIP intake and diacharge location■ at RM 
361.5. 

Prediction• of nonlethal phyaiological and behavioral 
re■pon••• a• described in Section• 4.1.2, 5.1.3 and 5.3.l 
are ba•ed � 1 
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a. Knowled9• of· local aquatic ecoayat•- (lection 
2·.2.2) 

b. A tboro119b r••lew of literature on tolerance 
leftla and nonlethal phyalol09ical and beha•ioral 
reapon••• of local aquatic or9ani•• to therul, 
phy■ical and eheai.cal atr••••• 

c. PrecUcted atr••••• of conatruction and operation 
actiY1t1e■• 

,.1.1.2.2 Site Preparation and Con■t!uction Pro9ra■ 

A potential ecol091cal concern ••Y ari■• during S/RllP 
con■t=uction a■ a re■ult of the excavation and backfillin9 
activitie■ a■■oc:iated with con■truction of river intake and 
di■charge ■tructur4■• Iner••••• in ■uapended and ■ettl•
abl• ■ateriala aay affect aquatic biota in ■everal way■• 
An incr•••• in ■uapended particle• ■ay deer•••• light 
penetration and reduce photoaynthetic activitie■ of macro
phyte■, phytoplankton and perlphyton. A reduction of plant 
growth •Y be reflected in all food web level■• Addition• 
of auapended and Httleable material■ uy Hchanically 
abrade and clog 9111• of fiah and ••••1le organ1••• •• 
well •• interfere with the feeding proce•••• of filter 
feeding organi■u (Ref■ 23, 24). Settling and ■hifting of 
■olid ■ateriala on the river bottom uy fill ■ub■trate 
inter■ticea, eliainatin9 aicro- and ■aero-invertebrate 
habitat• and thua altering the benthic comunity ■tructure 
(Ref 25). 

Th• Supply Syate■ evaluated th••• po■■iblit1e■ during 
in■tallation of WRP-2 ■ake-up and circulating water blow
down line■ (Ref 27). Re■ulta indicated that, after back
filling wa■ co■pleted, ■ettled aaterial covered approxi
•tely ,., acre■ (or 13 percent of the river cro■■ ••c
tion), to a point approxi■ately 1000 ft down■treu fro■ the 
WRP conatruction activitie■• Periphyton growth and ■acro
invertebrat• nuaber■ were aarkedly reduced in the affected 
area. The river, however, continued to vaah the area, 
d1■aipatin9 the depo■it■ within a few week■• Other 
r••••rcher■ have noted that the recolorization of botto■ 
■ub■trate■ 1■ u■ually rapid and can occur in a■ little a■ a 
few day■ (Ref 26). It wa■ concluded that the i■pact■ fro■ 
the in•tallation of the intake and di■charge ■tructure■ are 
incon■equentlal to the aquatic comunity (Ref 27). 

Th• Supply sy■tn ■tudy provided ■ufficient data to addr••• 
biological conaideration■ of con■truction in the river. 
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Therefore, no aquatic a,n1torlft9 la propoaed dur1n9 the 
S/IIIIP Site preparation and con■tructlon pr09ru. 

6.1.1.2.l Preoperatlonal Progru 

Tb• objective of the preoperational aquatic ecol09y mnitor-
1119 p!:09ru will be to aUCJINnt the hlatorical and confiru
tory data uaed for identify1119 and a•••••in9 potential 
eco1091cal cban9ea reaultin9 fro■ S/BNP operation. Aceord
i119ly, preoperational mnitorin9 will be concentrated on 
that portion of the river i•ediately adjacent to the Plant 
1ntake/diachar9• faciUti••• and will eaphaaize or.gani.•• 
a,at likely to be affected by. S/RllP operation ( 1•, benthtc 
biota and UahJ • 

Th• following factor• were· co.nsidered in developing the 
preoperational ■on1tor1119 progra■ for aquatic ecologys 

a. Alteration �f Habitat. The co■poaition of botto■ 
aubatratea, mv ... nt of ■aterial, and the aiz• of 
affected area• in relation to tntak• and diachar9• 
velocit1•• and aabient env1ronaental condition• 
were conaldered. 

b. Dltrainaent, Impingement, Entrapaent. Th• d1atr1-
but1on and abundance of i■portant apeciea and 
their varioua life ata9•• ■uaceptible to entrap
ment, entrainNnt, and iapinge■ent ver• con•idered 
■o that eat1■atea of potential lo•••• and predic
tion■ of the effect• of th••• lo•••• could be 
ude. 

c. Thermal and Chemical Str•••• The diatribution and 
abundance by life ■tag• of important apeciea 1n 
the cooling water body to be influenced by thermal 
and che■ical diachar9e■ were cnnaidered ■o that 
••tiut•• of potential lo•••• and prediction■ of 
the effect• of th••• diachar9•• could be ■ade. 
Water quality mnitorin9 pertinent to deter■inin9 
the impact of S/HNP operation vaa conaidered. 

The aea■onal cycl•• found in ecoayateu uy require lon9-
ter■ atudi•• to detect perturbationa. Therefore, th• 
preoperational progra■ vill collect field data for two 
year• prior to fuel load to provide additional infor■ation 
on natural variation• 1n the ■ea■onal occurrence• and 
abundance of i■portant aquatic apeciea near the S/RNP 
intake and diacharge location. A knowledge of th• extent 
of natural variation• will per■it evaluation of change• 1n 
the abundance of 1■portant aquatic ■peel•• in the intake 
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and dl■charge vlclnlty before and during operation. A 
coaparl■on of cban9e■ 1n ■pecle■ abundance ln the •lclnlty 
of tbe intake and dl■charge, and ln control area■ out■ld• 
th• influence of the 1/llllP, will al■o be aade before and 
during operation. The followl119 110nitorin9 pr09ru wa■ 
dealgned to be con■i■tent and coapatlbl• with data col
lected in th• preappllcatlon pro9ru u well •• with data 
fro■ other location■ ln the Ranford Reach. 

Benthic Organi••• Alteration■ of Colu■bia River aquatic 
biota due to the lnf11,ence of Plant effluent ahould be -,at 
readily indicated by change• ln the atructur• of the 
benthlc co-unity in the i-edlat• v1cln1ty of the di•
charge. Th• prenperational benthlc program vlll tocu• on 
characterlzlng the benthic flora and fauna ln the area of 
expected impact. 

sampling locatlona tor preoperational benthlc atudl•• are 
ahown 1n Plgur• 6.1-2 and d••crlbed ln Table 6.1-5. 
Station• will be aa■pled four tl••• per year (in March, 
June, Septellber, and Deceaber) to e■tabliah baaeline 
lnforaation on co-unity compo■itlon and abundance. To 
aaaple benthlc fauna, rock-filled baaket• will be incubated 
on the botto■ for a three-110nth period. Upon recovery, 
apecie• c:ompoa1t1on, bio•••• and co-unity dominance vlll 
be deter■ined. Benthlc flora vlll be ■aapled ualnq gla•• 
mcro■cope ■ltd•• incubated at th• ■a■- alt•• •• th• rock
filled ba■ket■ and aa■pled at the •••• frequency. Qual
itative ■peel•• analy■i1, chlorophyll-a and bioN■■ •••
■ure .. nt■ vlll be ••d•. Replicate benthlc flora and fauna 
■ample• will be taken to allow for ■tat1at1cal analy■la of 
c:o-unlty change■• Repre1entat1vea of all taxa preaent 
will be pre■erved ln a 1pecie■ reference collection, 
c:oaplet• vlth voucher ■pecl■en■• 

Special benthic progr ... uy occur on an inter■ittent baaia 
1n re■pon■e to r991onal concern■• A aurvey of aalatic cla■ 
(Corbicula ap.) diatribution 1n the vicinity of the Plant 
intake and the upriver 1horeline and backwater alou9h area• 
vlll be initiated in accordance vlth guidance provided in 
Reference 21. 

Plahs Identification of fi■h ■peel•• in the Ranford Reach 
Iieaaentially co■plete. Th• supply Sy•t•••• preli■inary 
progra■ (R•f• 16-22) ha• examined the ■patlal and teaporal 
dlatrlbution, relative ■peel•• abundance, age atructure and 
feeding habit■ of fl•h found near the WMP-1/4 and 2 intake 
and di■charge location•. In the preoperational progra■, 
eapha■i■ will be placed on flah found in the 1••dlate 
vicinity of the S/RNP intake and dl■charge ■tructure■• 
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Specie• and nUllber• of fiah reaidin9 �•aaonally near the 
atructur••· will be exulined with particular attention 9iYen 
to anadroa,ua outai9ranta and ju•enile aaallaouth b•••• 
Saapl•• will be obtained uain9 one or mre of the following 
aaapling •tboda1 hoop-neta, electroahocking or beach 
aeining. Saapling location• for each of th••• •thoda are 
ahown in Pi9ure ,.1-2. A ta9 and relea•• pr09r• will be 
uaed in an atteapt to deterlline population ala• and reai
dence ti .. within the atudy area. 

Ptah H11Pl1n9 will be conducted on at leaat a mnthly 
baaia. The planned aaaplin9 frequency by ■ethod la pro
vided in Table 6.1-6. '"1e pro9raa will. be atat1at1.cally 
deaigned to eati■ate the atand .ard errc,r of all calcu�a� 
Uona. 

Special Uah aaapUnq pro9ra- aay occur on an 1nter■i.tten·t 
baai■ 1n re■pon•• to r99ional concern■• The Colu■bla River 
upatreaa of the intake and diacharge location 1■ pre■ently 
receiving conaiderable attention fro■ Pederal and State 
f1aher1ea a9enciea and the ■id-COlUllbia POD'■ to deter■ine 
the impact■ of hydroelectric developaent on f1■her1e■ 
re■ourcea. Studi•• r99ardin9 fish pa■■a9e and mi9rat1ona1 
apawnin9 and rear1n9 aucceaa, and turbine and ayatn 
a:,rtality are either in pro9r••• or have been planned (see 
Section 6.3). Periodic atudie■ 1n the v1c1n1ty of the 
S/BNP intake are planned to capture aarked fish relea■ed at 
up■treaa location■• Such ■tudie■ will provide 1■proved 
1nfor■ation on d1atr1but1on and re■ldence t111e of anad
ro-,u■ ■pecie■ near the intake and dl■charge location. 
Other ■hort-ter■ atudie■ may be initiated a■ the need 
ari■e■• 

Planktons So•• fraction of the river•• plankton will be 
drawn into the Plant with cooling water and another frac
tion will be expo■ed to the effect■ of entrain■ent 1n the 
di■char9e pluae. Th• nullber■ affected repre■ent an 
extre .. ly ■aall fraction of the population pa■■in9 the 
Plant. Studt•• conducted by the supply sy■te■ on the 
ColUllbia River indicate that planktonic algae and ■icro
cru■taceana 1n the aquatic ■y■tea near WIIP-1/4 and 2 do not 
have a ■ajor role 1n energy tran■fer pathway■ (Ref 16-22). 
The ... 11 volu .. of water to be withdrawn by the S/KNP and 
the ■■all voluae to be dlacharged la 1ncon■equent1al ln 
co■parl■on to the total river flow. No ■1gn1ficant 1apact 
on the plankton co-unity 1■ expected. Therefore, no 
plankton ■a■pllng 1■ propo1ed during the preoperational 
110n1torin9 progra■• 
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Reference 34 la th• mat coaplet• catalo9 of mnltorln9 
well• located on tb• Ranford ••••rvatlon. There are over 
2200 well• on the Ranford ••••rvatlon, mr• than 45 of 
wblcb are located wltbln 5 1111•• of the S/IIIIP lite (Section 
2.4.2). Dtenalve envlronaental mnltorln9 pro9ra• 
concern1119 the phyalcal, chealcal and radlol09lcal charac
terlatlca of 9roundwater on the Ranford Reaervatlon ba•• 

been conducted for th• Depart:Mnt of Znerqy (DOB) (Ref 35). 
Th••• pr09r ... and 1nve•tl9at10n• continue to accu■ulate 
co■r,reben■lve lnfor■atlon on 9roundwater characterl■tlc■ 
and are expected to be continued routinely a■ part of th• 
DOZ pro9ra■• Th• reault1 of th••• 9roundwater 1nve■t19a
tiona are pr•••nted 1n Section 2. 4.2. 
Bl9ht additional ■onltor1n9 well■ were recently tn■talled 
1n the 1aaed1ate v1c1n1ty of the S/BMP S1te (P19ure 2P-l of 
the S/DP PSAJl Appendix 2P). 

There are no plan■ to mn1tor non-rad1olo91cal groundwater 
quality par•••t•r• dur1n9 th• preoperatlonal ph•••• 

There w1ll be no r•l•••• of radio2ctive 11qu1d to th• 

ground dur1n9 noraal operation■• There are no realiatic 
accidental rel••••• of rad1oact1ve liquid• to the ground. 
S/DP PSAR Section 2.4.13.3 de■cr1be■ the IIOd•l• uaed for 
tran■port of radionuclide■ to groundwater. 

6.1.3 AIR 

6.1.3.l Meteorology 

Meteorol09lcal data reported 1n Section 2.3 were coliected 
at the WNP-2 ■lte fro■ April 1, 1974 throu9h March 30, 
1976. The data collection ■y■te■ 1• deacr1bed 1n the WRP-2 
Envlronaental Report - Operatln9 L1cena1n9 Sta9e, 
Aaend■enta No. l throu9h 5, Section 6.1.3.1. A copy of 
thia ■ectlon 1a included 1n Appendix D. 

TwO option■ ••lat for the preoperational and operational 
■eteorol091cal ■on1tor1n9 pro9r••• The firat option 1■ to 
1n1t1ate an on-Site 110nitor1n9 pro9ra■ after i■auance of 
th• conatructlon per■it. Thi■ pro9ra■ will aatiafy requir•
Nnt• of r99ulatory guideline• re9ardin9 operational 
11eteorol09ical ■on1torin9 pro9ra•. Th• ■econd option 
reco9niz•• the unique characteri■tlc• of the Ranford 
R•••rvatlon in ter• of exiatin9 aeteorol091cal ■on1torin9 
pro9ra• and that there ■ay be ■oN for■ of joint 
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aonitorint prQCJraa in the near or aedlaa-rant• future. 
Under thia option, on-lite Mteoroloc,ical •••ureaenta and 
routine and accidental dOH a••••-nta would be perfonaed 
for the entire Ranford bMr•ation tbrOV9b • cc■uffl bead
quartera. TIie ••lectlon of tbe apecific option will depend 
on rec,ulatory requlr ... nta in effect following laauance of 
tbe Conatruction Per■it (CP) and on the adalniatrative 
feaaibllity of conducti119 cooperatl•• Mteorological 
aonitori119 progr- for the Sanford ••••r•ation and •ici
nity (aff Section ,.3.3). 

,.1.3
1
2 Model• 

,.1.J.2.1 Short-Tera At■oapheric Diaperaion Model 

Th• diaperaion factor• (X/Q) for ground-level r•l•a••• were 
deterained uain9 che Mthodology pr•••n�ed in 1te9ulatory 
Guide 1.145 (bf 36). 

Th• X/Q value• applicable for rel••••• of l••• than or 
equ•l to two hour• duration were calculated at the dia
tanc•• of intereat, uai119 the joint frequency dlatribution• 
of wind apeed and wind direction by at■oapheric atability 
cl•••• 

Durin9 neutral (D) or atable (E, P, or C) ataoapheric 
atability condition• when th• 10 ••t•r wlndapeed la l••• 
than, a/■, the 2-hour X/Q value waa calculatK froa th• 
followin9 ■et of equation■s 

X/Q • :""'.""--6.----
u < ff' cry c,z + A/2) 

(6. 1-1> 

X/Q • l 
u(l Wery 'z) 

Cl.1-2) 

X/Q • l 
u Xy crz 

(6. 1-3) 

where 

X/Q • the relative concentration •t 9round level 
(■ec/al) 

ff' • 3.Ul59 
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; • tlM.,.. wt., apNd at 10 -t•r• (II/■) 

•y • tlle •• .. lll◄lffocd lateral pluae apread, a 
twtl• of atnm1p,eric ■talllty and dl■tance 
,., 

•• 

A 

Ey 

• tN ... .-111-Glffocd ftrtical pl._. apread, a 
f-■cu• of ataaepberic ■tabllity and diatance 
(■) 

• 2200 .Z, die -llnt ftrtical plane cro■■-
■-c:tiOllal arN of the buildi119 f roa which the 
effl-t 1■ r•l•a■ed 

• tbe lateral plu■e apread with·-ander and 
ba11cl1119 wait• •ffac:t• (■) • E "I_ la • function of 
ataoepberic atability, wind■peea, and diatance. 
roe cll■t.aace■ of 100 Mter• ex l•••, E y • 11 "Y vllere • l• baaed on Pi9ure l of .. ference 1. 
roe clietance• 9r .. ter than 100 Mtera, Ey 

• u,-1, •,aoo■ + ,.,
. 

X/Q qlue• wre caleolated uai119 Equation■ ,.1-1, ,.1-2, 
ar.d ,.1-1. TM bi,ber ••lue calculated froa Equation■ 
,.1-1 and f.1-2 wa■ caapared to the •alue CC11PUted froa 
&q�tion ,.1-1 and tbe lower wa■ cho■en •• the appropriate 
Jr/0 Yalue. 

rcx all �heT Mteorol09ical condition• (ie, un■tabl• - A, 
a, ex C ataoepberic ■tability and/or 10 • wind •peed• of 6 

at• oe qreater), plu■e Mander va• not c:onaidered. Th• 
a,propriate X/0 •al• va• cboeen •• the hi9her ••lue 
calculated fraa Squation ,.1-1 or ,.1-2. 

Tbe r .. li■tic X/Q wal .... for the atandard population 
diat.aacee wee calcalated uei119 a dirac:tion-dependent 
(wtor .. pend1at) Mttlodolory. Cuaulatin probability 
cli■tributia■e oC X/0 ••1 .... wre deterained for each of the 
16 wind directiaa ■-ctoc■ relatift to the total hour• in 
all NCtor■• Pac reali■tic e■tiaat•• at the population 
di■tancee, X/0 ••1- at the 3.125 percentile (relatift to 
all ■-ctor■ oc -.pcoaiaately SO percent for a 9iwen MCtor) 
were Nlected fr• tbeN probability diatribution■• Th••• 
Nlected waluee repc .... ted period■ of two hour• or l•••· 
TM Hn•l-....c ... wal• wu calculated in accordance with 
tN •t.llollolot, de■cribed ift ... ulatory Gulde 1.111, .... 1 
Caef J'7l. Yal- for period• of I, 1', 72, and ,24 hour■ 
...,. obtai_. br l09arittmlc interpolation between the 
2-bour wal11e aad the annua1-•••r89• ••lue in the .... 
■-ctor. 
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To ■elect repre■entative atao■pheric di■per■ion value at It 
tbe lxclu■ion Ar•• Boundary and Low Population zone (LPZ) 15 
Boundary, x/0 value• vere deter•ined u■in9 direction 
independent Mthodology per aegulatory Guide 1.111. Thi• 
Mtbodology, altbou9b ■ector independent, 91••• reali■tic 
e■tiaate■ for the lite •• a whole. Th• 2-hour x/Q ••lu•• 
ver• ranked without re9ard to ••ctor and an overall cu■ula
ti•• probability di■tribution determined. rr011 thi■ distri
bution, the value which wa■ exceeded no more than 50 per-
cent of the total ti .. , wa■ ■elected for the realiatic esti
:ute. Values for lon9er ti•• period■ (ie, 8 and 16 hour1, 
and 3 and 26 �ay1) were deter■ined by a logarith■ic inter;o
lation between the overall 50th perc•ntil• 2-hour value and 
th• maxi■ua annual avera9e x/0 value over the 16 ••ctors. 

Input ••teorological data con■i■ted of joint frequency 14 diatribution■ (JPD'■) of hourly avera9•• of wind ■peed and 
wi�d direction by ■tability cl•••• ror c0t11puter IIOdeling 
purpo•••• tvelv• wind ■peed group■ wer• uaed to give good 
reaolution at lower wind ■peed■ (Ref 31). The annual JFD 
vith the atandard 7 wind ■peed group• i■ shown in Table 

• 6.1-7. Th• JFD'• ver• baaed on tvo year■ of data collected 
at WRP-2 •• deacribed in Section 6.1.3. Occurrences of 
calm■ and variable wind direction■ were distribut•d by 
dir•ction and stability el••• to the lowest wind speed 
group of the JFD'•· Cal•• �•r• •••igned a speed one-half 
of the threshold ■peed of the wind vane. Winds were based 
on obaervations at 33 ft and stability el••• on observa
tion■ of delta T (245-33 ft) in accordance with Regulatory 
Guide 1.23 (Ref 39). 

6.1.3.2.2 Short-Tera Disperaion Eati■ate■ 

Th• realiatic x/0 ••ti .. t•• at the Excluaion Area Boundary 
and LPZ Boundary for a hypothetical accident are presented 
in Table ,.1-1. Th• ■axi■u■ 0 to 2-hr value at the Exclu
aion Ar•• Boundary i■ 1.2 x 10-5 ■ec/a3 , and at the LP% i■ 
4.7 • 10-1 ■ec/al. 

5 

Th• reali■tic x/0 eati■ate■ a■ a function of distance are 

I 
pr•••nted in Table 6.1-9. Th••• are ■ector-d4pendent 4 value■• The higher value■ are to the SSE of the S/HMP and 
the lover value■ are to thew. 

6.1-15 Allend■ent 5 
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,.1.1.2.l Lont-T•na Ataoaph•ric Di•per•ion Nod•l 

TIil• Nc:tlon de•cribea th• IIOd•l for ataoa1>11eric di•per•ion 
eatiaatn •ppllcabl• for lon9•t•na do•• •••••••nt. Di•p•r
•lon factor• (X/Q) wer• d•t•r•ined u•ln9 th• Mthodo109Y 
pr•••nted in R•9ulatory Guide 1.111, •••· 1 (R•f 37) •nd 
th• NltC coaput•r eod• XOODOQ (R•f 40). 

Th• calc:ul•tiona v•r• ••d• for th• Site boundar·v· aftf1 at t._.• 
standard diat•nc•• out to 50 •U••· All r•le•••• vere 
•••uaed to b• •t ground l•vel. 

X/Q valu•• ver• deter11in•d bys 

(X/Q)o 

vh•r• 

(X/0)0 

• 
"lj 

N 

.&zj 

Ui j 

• 2.032 .t 
• lj 

"i:1 (6.1-4) 

Nl;jiiij 

• the •vera9e efflu•nt c:oncentraUon, A·, 
noraalized by aour.ce atren9th, O, at a 
dovnvind diatanc•, x, for • 9iven direc
tion, D (sec/al) 

• dovnvind diatanc• (■) 

• length of ti•• in hours of valid data for a 
given vind direction, D, vind speed cl•••• 
i, and atao•pheric atability, j 

• total nuaber of hour• of valid data 

• eff•ctiv• vertical diap•r•ion para■eter (II) 

for stability cl••• j 

• aver19e wind speed (■/■) for vind speed 
cl•••• 1, and stability cl•••• j, for 
••ctor D. 

An •ffec:tiv• vertic•l stability par•••ter, .& ij• is calcu
lated to •ccount for buildln9 vak• effect• •• follow• 
c••f 11, • 

.&zj • [a!j + �] 1/2 
(6.1-S) 
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••:i • •aaqulll-Clfford ftrtlcal plua. ■pread (■I, a 
function of at■oepherlc ■tablllty, j, and 
dlatance, • 

8 • ••l•• adjacent bulldlnc, hel9ht (■). 

The •al• uaed for the tera a vu 34■• Thia appro•l■ate■ 
the •••rat• bei9bt of tbe buildinc,a adjacent to which 
routine relea■ea are eapec:ted1 Contal,..nt, Turbine, 
Au•iliary, Puel, and ladwaate Buildinc,a. Open terrain 
correction factor• were uaed •• deacribed ln �ulatory 
Guide 1.111, Re•. 1 (bf 37). 

,.1.3.2.4 Lonq-Tera Diaper■lon Sati■at•• 

The annual n•rat• relatl•• concentration• (X/0'•> at the 
Site boundary are preaented ln Table ,.1-10 for 8/DP Unit■ 4 
1 and 2 nparately. The•- infor■atlon la pre■ent-«! ln 
graphical for■ ln Pi9ure ,.1-3. The hi9he■t e■tl■ate for 
relea••• froa Onit 1 la 1.5 • 10-5 eec/a3 ln the UE aector 
and froa Onlt 2 l• 2., • 10-5 ■ec/■l, ln the UZ ■ector. 

Th• annual a••ra9e relati•• concentration• at the Ranford 
ae■er•ation and at •elected location■ are given ln Table• 
,.1-11 and ,.1-12. Th• annual a•era9e relative concentra
tion■ a• a function of dlatance are pre■ented ln Table 
6.1-13. Proa tbl• table, the relative concentration■ at a 
dlatance of 2 ■ilea are plotted ln Pl9ure ,.1-4. The 
hi9her value• at each dlatance are to the 88B. Value■ of 
2.2, day decay and undepleted X/0, I-day depleted and 
decayed relatl•e c:oncentratlon (X/0) and for depoaltlon 
(D/0) are al■o pre■ented ln thl• table•• pro,,lded by 
Coaputer Code XOQDOO. 

6.1
1
3

1
3 Cooling Tower Effect■ Model• 

Th• environ■ental l•pacta of. the operation of an evapora
tion coolin9 •r•tn include the for■atlon of f09, lee and 
elevated vlaib • plu■e■, •• well a• the airborne 
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---·····• •···· · 

\ <I l'IOtl•·•·•· .. , ! II I •  ••• ,,,111••-•--••••••----••,---

----···-······••····· .... .--.. •-· ........... --



1/IU-UC:/D 12/21/11 

concentration and 9round depoaition of diaeol•ed eolida 
contained in drift droplet■ releaaed fro■ the coolin9 
ay■t-. 

Tb• occurrence of ici119, 9round-l•••l to9, elHated •i■ibl• 
pluae■, and the airborne concentration and ground depoai
tion rate■ of di■aol•ed eolids in drift, were calculated 
u■in9 tbe coaputer ■odel roe (bf 41, 42). The FOG ■odel 
pro•ide■ prediction■ of th••• •n•ironaental i■pacta over 
the area ■urround1n9 the Site. Thia ■odel uaea the entire 
••t of hourly •teorol09ical •aaure-nta collected at the 
■eteorol091cal tower at IINP-2. 

A aecond li■ited d1apera1on -,del1n9 analyaia waa conducted 
with the LVIN ■odel (Ref 43). Thia ■odel waa uaed to 

repreaent expected pluae rt•• and pluae -,1ature content 
during typical au-r ■ornin9 and winter ■ornincJ perloda. 
Input to the LVIN -,del are avera9e -,rn1n9 ■-teorolo91cal 
condition■ aa obtained fro■ the WMP-2 ■eteorolo91cal data 
baae. 

6.1.3.3.l roe Model 

Th• roe -,del aimulatea the diaperaton of the plu■- fro• 
evaporative cool1n9 ayatea ua1n9 aequentlal hou·rly 111eteoro
lo9ical data. A bent-over plu•• treatment ls uaed by 
lncorporatin9 Brl99■ plu■- rt•• equation■ (Ref 44) to the 
dovnvind diatance where the pluM r1•• atop■• G.1uaa1an 
dlaperaion equation■ are then uaed for calculation■ beyond 
thia di■tance. Th• plu■e buoyancy employed in the pluae 
ri■e calculation■ 1■ computed fro■ th• effluent te•perature 
and air tlov rate at the exit of the cooling tower and fro■ 
the aabient dry bulb te■perature and relative hu■ldity. 
For the round Nchanical-draft •ultifan coolin9 tower■, 
pluae Mr9incJ 1• cona1dered uain9 equation• developed by 
Br199a (Ref 4!5) for a •c1uater• of cell■• No enhanced 
pluae r1•• due to the Nr91n9 of plu••• fro■ neighboring 
tower• 1■ conaidered, th1■ conaervauve aaau■pUon leada to 
lower pluae r1••• and greater ground-level effect■• 

Th• P0G -,del aakea calculation■ over a polar grid centered 
on the coolin9 •Y•t••• Thia grid conaiat■ of up to 20 
dovnvind diatancea. After all calculation• have been made, 
the re■ult■ are further proc•••ed and ■u-■rised on a 
Carteaian grid. Th• plu■e 1■ •••ulHd to propa9ate recti
linearly, and any •••ndering effect■ due to wind ■hift■ are 
neglected. Required Pa■quill atabil1ty cl••••• are deter
ained fro■ the ■eaaured difference between the dry bulb 
te■perature■ at the two level• of the on-Site •teoro
lo91cal tower. Th• di■per■ion para■eter• uaed (aig■a y and 
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•1CJU a) were tbo•• of Paaqu111-G1fford ( .. f ••>• Ponaula
tlona for critical wind •peed relat1ff to the aerodynaatc 
downwaah of tbe eahauat pluae• are alac, included 1n tbe l"0G 
a:,del. 

,.1.3.3.l.l Induced 9round l•••l f2!91n9. Induced 9round
i•••i fOCJ la deflned u a reduction n 9round-l•••l •1•1-
b111ty to 1000 ■ (5/1 ■ile) or l••• aa a reault of the 
operation of the eooliftCJ •Y•t-. AccordlftCJ to the inter
national definition. 1000 ■ 1• the li■it on •1a1b111ty 
above which f09 1• mt conaidered to occur <••f 47). Th• 
foqq1n9 calculat1ona were baaed on a criterion that 1.2 x 
10•5 lbe of liquid water per lb of dry air (0.015 9 of 
water/al) would reault ln a •1a1b1lity of 1000 • (5/8 ■11•) 
or l••• (Ref 41). Th• water content of the pluaea at 
ground l•••l 1• calculated by ■eana of the c1apera1on 
analyaia (Section ,.1.3.3.1). All ■o1ature in ••ce•• of 
that required to aaturate the Ulblent alr 1• aaauaed to 
for■ condenaed water droplet■• An eap1r1cal equation 
preaented by Pett•r•••n (Ref 48) 1• then uaed to relate the 
ataoapher1c water content to hor1sontal vta1b111ty. 

6.1.3.3.1.2 Induced ground l•••l 1c1n9. Th• frequenc1e• 
or occurrence of varloua lee thickn•••e• re■ultln9 fro■ the 
operation of the eool1n9 tower• were calculated by the P'OG 
aod•l• which 1nclud•• ■ubroutin•• to ■l■ulate the for■at1on 
and accu■ulation of lee and to calculate the frequencle■ of 
lee occurrence. 

Th• 1ce-for■at1on routine• predict accumulation• cf ice 
around a cool1n9 ay■te■ fro■ the 1■p1nge■ent of condenaed 
water and drift droplet■• Calculation• of ice buildup are 
■ad• for both vertical and horizontal flat aurface■• The 
rate of ice buildup can be l1■1ted either by the liquid 
water delivery rate to the collectin9 ■urface or by the 
heat balance neceaaary to ■uatain freezing cond1t1ona. 

tn the ca•• of lee for-...t1on on elevated flat vertical 
aurfac••• 1ce buildup can reault fro■ the 1■p1nge .. nt of 
both conden•ed water and drift droplet■• The liquid water 
delivery rate 1■ co■puted a• the l1qu1d ma•• flux ti•• the 
intercepted ■urface area. Thi■ value 1■ then ault1pl1ed by 
a collection efficiency of 0.8 for the condenaed water 
droplet�. Th• diaper■ion of the relatively ■■all conden■ed 
water dropleta 1■ treated the ■aM a• that of the vap,r 
plu■e, while the tran■port of the drift droplet■ 1■ th• 
, ... •• that e■ployed for the ■alt dep,■1t1on calculation■• 
The P0G aod•l perfor-■ an energy balance on the ■urface or 
volu■- of 1ntere■t. Ice foraation 1■ a■au■ed to. occur only 
when the a■bient te■peratur• 11 l••• than.OOc. Under 
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certain condltlona, the lee buildup rate can be 11111ted by 
heat tranafer conaideratlona. Thl• occur• when the latent 
heat of fu■lon relea■ed during frNaln9 re■ult■ in a 
■urface teaperature equal to OOC, •••n though aabient 
tniperature la le•• than OOC. Slnce any additional lee 
buildup ..ould increa■e tbe ■urface teaperature abo•• OOC, 
■ucb lee foraatlon ..ould �t be po■aible. 

In tbe ca•• of lee foraatlon on horlaontal ground-le••l 
■urface■, lee buildup la •••Wied to reault only froa the 
fallout of tbe drift droplet■• Slnce the auch ■aaller 
conden■ed water droplet• have n99ll91bly ■aall ■ettl1n9 
velocitle■, the conden■ed water droplet• are •••Wied not to 
impinge on flat horlaontal aurfaee■• Th• heat tran■fer 
li■itatlona on lee foraation on flat horizontal ■urfac•• 
are baalcally the, ... •• tho•• diacuaaed above for flat 
vertical aurfacea, with the exception of -lting due to 
aolar radlatlon, which 1■ not included becau■e unahi•lded 
flat hor1aontal ■urfacea are alway• expoaed to aolar 
radiation, wher••• vertical aurface■ are not. 

6.1.3.3.1.l Elevated v1■1ble 'lu .. a. The P0G IIOdel waa 
uaed to calculate the !requenc •• o! occurrence of elevated 
v1■1ble pluaea over each 9r1d point. Th• total flux of air 
through a cro■■-1ect1on of the plume noraal to the plu
axia 1■ calculated at auceea■i•• downwind diatanc••• Thl• 
calculation 1• ude whether the plu• 1• in the r1a1n9 
atage or ha• reached it• aaxiaua height and leveled off. 
Th• uiount of entrained air 1• computed•• the difference 
between the total 11r flow and the air flow leaving th• 
cooling •Y•t••• The entrained air and the effluent air 
fro■ the cooling ayatea are aa■uaed to be thoroughly mixed 
1aobarically, and the ther1110dyna■1c propertie■ of the 
reault1n9 mixture are calculated. A v1a1bl• pluae 1• 
predict•� to occur if calculation• ahow that the ■1xed 
pluae 1• ■uperaaturated. 

6.1.3.3.l.4 Drift analy■1a. Th• POG aodel wa• uaed to 
calculate the tranaport and 9round depo■ition rate of 
diaaolved aolida contained 1n th• entrained drift droplet• 
relea■ed fro■ the cooling ay■te■■• 

Drift depoaition analy■i• by the POG 110del involve• the 
follo•ing three calculation•• (a) the ■equential r•l•••• 
of the entrained drift droplet• fro■ the effluent plu-, 
(b) the aub■equent horiaontal tranaport of the drift 
dtopleta, and (c) the airbo•n•· concentration• and depo■i
tion rate■ at pre■pecified downwind di■tanc•• for each wind 
direction. 

----------- -
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It 1• aaauaed in the POG IIOdel that the ••ce•• water vapor, 
tbe teaperature exceaa, the vert1ca1·velocity, and the 
initial concentration of drift droplets follow a Gaussian 
distribution noraal to the plwae axis. The pluae 1a 
auuaed to extend two 1tandard deviation• (le, two a1gu y 
and two a1gu •> away fro■ the plwae axis. Th• rel•••• of 
the entrained dropleta at any rc,int within the plwae 
depend• on the relative ■a9n1tudea of the ter■inal fall 
velocity of tbe droplet• and tbe vertical velocity of the 
air in the plmN. At each downwind d1atance under conaider
ation, th••• two veloc1tiea are co■pared for the varioua 
aiz• cat990riea of pluae droplet■, and a fraction of tbe 
droplet• 1a releaaed. Thia proc••• 1• repeated until all 
droplet• are releaaed fro■ the pluM. When the plwae 
reach•• it■ ■axi■ua height, th• vertical velocity tbrou9h
out the plwae 1a zero. Droplet• releaaed fro■ the plwae 
fall firat through the plwae air, and then through the 
Ulbient air beneath the pluae. Thia drift 1a carried 
dovnatrea■ by the Ulbient wind until it 1a depoaited on the 
ground. Th• rate of fall of th• drift droplet• 1a propor
tional to their ter■inal velocity, which in turn 1■ depen
dent on the droplet a1ze. Th• droplet aize can change by 
evaporative proc:e••••• which depend on the phyaical and 
tranaport propertiea of both the liquid droplet• and the 
aurroundin9 air. ror relative hu■iditiea below 50 percent, 
co■plete evaporation of the drift droplets to dry particle• 
la poaaible. A atepv11e procedure 1• ••ployed 1n th• FOG 14 
110del to co■pute the trajectory of the droplets by cona1d
er1ng the above effect,. 

Drift deposition rat•• and airborne concentration• of dry 
drift particle• are calculated for each of the aequential 
■eteorolog1cal record• included in the 2-year Mteoro
logical data aet. Th••• are then 1uaaarized to obtain the 
depoaition (lb/acre-yr) and airborne concentration■ of dry 
particle• (■icrogra■a/al ) over the entire 9�1d. Th• 
calculation of airborne concentration la ■ad• at a height 
of 2 • above the ground aurfac:e. 

6.1.J.3.2 LVPM Model 

Cooling tower pluM r11e and 1101ature content were calcu
lated with the LVPM (Ref 3), a one-di■enaional nu■erical 
■odel capable of predicting the detailed behavior of pluae■ 
for a given ••teorological condition. Th• nuaerical 
technique utilized in the LVPM 110del la deacribed by 
equation■ for the ■otion of a quaai-inco■pre■aibl• fluid. 
Baaed on the aaau■ption of ateady-atate pluM, the 110del 
a1aulate■ a continuoua efflux into a horizontally ho110ge
neoua at110aphere. Thia aaau■ptlon •1�plif1ea the nuaer1cal 
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coaputation and lead■ to practical and eeono■ical applica
tion. 

Tbe LVIM aodel wa■ uaed to calculate plWN ri■e and pluae 
mi■ture content, ie, vertical profile■ of tnperature, 
••rtical veloeity, and miature throu9h the pluae at 
■elected downwind di■tance• for a•era9e ■uwr and winter 
condition■• In addition, variation■ of plWN rl■� a■ a 
function of a■bient atmapheric ■tability are calculated. 

6.1.3.4 Air Quality 

Nonrad1olo91ca1 air quality mea■ure•nt■ in Benton county, 
where the S/RNP Site 1■ located, are the re■pon■1b11ity of 
the Tri-COunty Air Pollution control Authority (TCAPCA). 
A■ a re■ult of the ■■all quantitie■ of nonrad1ol091cal air 
pollutant■ to be relea■ed to the atao■phere, the Applicant 
will not conduct a preoperat1onal air quality 110n1tori"9 
pro9ra■• 

Th• primary air quality nui■anee 1n the Ranford area 1■ 
du■t. Thu■, only total suspended particulate■ (TSP) are 
■onitored by the TCAPCA at Ranford. Dur1n9 the 1910'■, th• 
annual mean avera9e of TSP at Ranford wa■ below the Federal 
■tandard of 60 ■1cro9ra•/al. Th• h1ghe■t 24-hour .. a■ur•
■ent at the Ranford Re■ervat1on wa■ 279 laicrogra•/•l on 
July 9, 1980 (Ref 49). Th• ■aaple· uinly 00n■1■ted of 
volcanic a■h fro■ the Mt. st. Helen■ eruption that wa■ 
bein9 re■u■pended a■ windblown du■t into the atm■phere. 
During the day of the eruption (May 18, 1980), however, 
S•h•l (Ref 50) reported an average concentration for 
re■pirable particle■ (l••• than 5.5 microgram■ dia■eter) of 
1430 microgra•/al . 

6.1.4 LAND 

6.1.4.l Geology and Soil■ 

No geolo91cal or ■oil ■tudit■ have been made specifically 
to deter■ine the •n•iron■ental 1apact on th••• factor■ of 
con■truction and operation of the facility. Detailed 
analy■e■ of ■oil en9ineerin9 propert1e■ at the Site have 
been carried out for the purpo■e of deter■in1n9 ■afety
related de■19n para■eter■• Th••• analy••• and the re■ult■ 
are reported in Section 2.5.4 of th• S/RNP PSll. Detailed 
9eolo91cal ■tud1e■ have al■o been carried out in the Site 
Area and are reported in Section 2.5.l of the S/RNP HAR. 
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Tb•r• are no 1nd1cat1ona froa any of th• gaol091cal or 
aolla atud1•• tbat mnatraction or operation-of the Plant 
would haft an ad••r•• en•lronaental iapact on th••• fac
tor■• 

6.1.4.2 Land O•• and Dea:,9raphic survey■ 

Land UN inforaation and data pre■ented 1n section 2.1 were 
obtained by aucb ■eana aa on-Site v1■1ta, peraonal co-un1-
cat1on■ with COCJftlzant peraon■ and organisation■ (eg, 
agricultural, estenaion agent■ and relevant county and 
■tat• agenciea), publication■, up■, and aerial photo
graph■• Tb• liat of nu■bered reference■ in Section 2.1 
indicate■ the ■pec:ific aourcea of inforaation and data 

·contained in the test, table■, and figure■• 

De■ographic analyaea were conducted u■ing traditional 
acientific de■ographic ■-thoda. Th• li■t of nuabered 
reference• for Section 2.1 indicate■ apecific aourcea of 
de■ographic 1nforaation and data. 

Population eati .. t•• are baaed on the lateat available 
data. All population eati■ate■ and projection• were 
calculated with the centroid of S/DP Unit■ l and 2 a■ th• 
geographic reference. l'or the analyaia of the population 
within 10 ■11••• a houae count waa oonducted in October, 
1911. Por the eatiaate of the population between 10 and 50 
■ilea, data fro• the 1910 o.s. Cen■u■ were analyzed for 
block■, tract■ and enmaerat1on diatricta. 

Population projection■ fro■ 1990 through 2030 were baaed on 
county forecaata for the ■tat•• of wa■hin9ton and Oregon. 
ror the cen■ua year■ 1990 and 2000, exi■t1n9 projection■ 
were directly e■ployed. l'or the year• 2010, 2020 and 2030, 
projection■ were -d• following a logic ai■ilar to that of 
the u.s. Cenaua projection■ through 2030 for the nation a■ 
a whole. It waa aaaUMd that after the year 2000, ■tablli
zation of population 9rowth will gradually occur within a 
50-aile rad1ua of the Site. ror each of the cen■ua year■, 
fro■ 2010 through 2030, it waa e■ti■ated that the rate of 
population lncreaae 1n each oounty wuld decline by one
half of the rate prevalent ln the prevlou■ decade. ror 
each county within 50 ■ilea, thia procedure re■ult■ 1n a 
■tab111sed population by the year 2030. 

D1■tr1bution of population growth waa aaau■ed to be equal 
throughout each county, with the ■ajor exception■ of the 
Benton and rranklin •tropolitan oount1ea, which are 
neare■t to the 91te. Baaed on (a) interview■ with local 
planner■ and city official■ and (b) review of land u■e and 
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anneaatlon plane, a nWlber of area• wlthln th• Tr1-C1t1•• 
l were ldentlfled a• havln9 hl9h 9rowth potential. Tho•• 

area■ include th• Born Rapid■ Trlan9l• ln Richland, tbe 
aorn-111111-tt• area ln we■t Richland and narthwe■t Pa■co 
near the new 1-112 brld9e. Accordingly, for the period 
1910-2000 appropriate enu•ratlon dlatrlct■ and cen■ua 
block• were projected to 9row at approalaately twice the 
rate of the reaalnder of th• •tropolltan area. S.veral of 
th••• ar••• were projected to ■uataln growth fro• 2000-
2010, but after 2010 all ar••• were projected to atablllse 
and generally parallel the overall ■etropolltan area growth 
rate■• 

6.1.4.3 Preoperat1onal Ecological Progra .. 

Thi• aectlon de■crlbe■ the preoperational prograa de■iqned 
to a••••• the terre■trlal ecol091cal character1■t1c■ of the 
Site, with prlaary reference to iaportant terre■trial 
■peel••• A ■peel•• waa cona1dered important a■ defined ln 
R99ulatory Guide 4.2, •••• 2. Specie■ liated a■ 
Endangered, Threatened or Sena1t1ve, and ■pec1e■ of ■pecial 
intereat a■ defined by the wa■hlngton Natural Rerltag• 
Progru, were cona1dered important ■peel••• 

The mnltorlng pr09ra■ wa• de■igned to identify preopera
tl�n•l ecological condition■ ■o that ■pec1f1c environ■ental 
change■ induced by the S/BNP could be recognised and 
aa■o■■ed. Th• program waa d1viJed into thrN ■tage■s 
preappl1cat1on, Site preparation and con■tructlon, and 
preoperat1onal. Preappl1cat1on ■tud1•• were de■igned with 
th••• ■pecific objective■, 

•• De■cribe the terre■trial biota fro■ a regional and 
Site ■pec:1f1c per■pect1ve 

b. Deter■ine which 1aportant ■peel•• ■lght �ccur 
within the ■tudy area and verify occurrence 
whenever po■■ible 

c. Identify important apec1•• or area• of ■pecial 
concern that ••Y be affected by the S/RNP. 

Site preparation and con■tructlon 1110nitoring will expand 
upon the l■portant conclua1on■ of preapplicatlon 110n1tor-
1n9, and will continue until Plant conatructlon 1■ co■-
pleted. The objective■ of th1a 110nitorln9 effort area 

•· Deter■1ne the actual di■trlbution of i111portant 
■pecie■ within the Site and A■■oc1ated Ar••• 
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b. llonltor abundance and/or habitat u■a9e of ■peel•• 
lndlcated ln c. abo•• 

c. a■t1aate the lapact of Slte preparation and 
mnatruct1on upon plant or wildlife apeclea and/or 
babltata 

d. Deacr1be potential llitl9ation •aaur••• lf nec••

aary, to -llorate and/or m■penaate for ad••r•• 
terreatrlal l■pacta. 

Preoperatlonal mn1tor1n9 la the final ata9e before opera
tion and 1• dea19ned to provide the data nece■■ary for 
•••luatlng any chan9•• to the terreatrlal envlronaent 
ar1a1119 fro■ 8/DP operation. In aany 1natancea, the 
pre•loua mn1tor1n9 progra• will pro•1d• the neceaaary 
data ba••• 

6.1.4.3.1 Preapplication Non1tor1n9 

Th• •99etat1on and wildlife of the Ranford ••••r•atlon ha■ 
been thoroughly ■tudled 1n mnnectlon with the act1v1t1e■ 
of the o.s. Departaent of Ener9Y (and 1ta predece■■ora), 
the supply Syat .. and the u.s. Aray Corpa of En91neera 
(riparian son• only). �h• preapplication mnitor1n9 
prograa waa dea19ned to mnflr■ that the area likely to be 
affected by the 8/BNP 1• ai■llar to area■ already de■cribed 
in the literature, and therefore, impact■ will be predict
able baaed pr1■ar1ly on data fro■ prev1oua atud1••• P1eld 
aur••Y• al■o were mnducted to check for the occurrence of 
1aportant apec:1e■, •• defined in NRC Re9ulatory Gulde 4.2. 

Relevant literature 1• li■ted 1n section 2.2. Th• area 
atudied wa■ the Site and Aa■oc1ated Ar•••• which encoa
paaaed the lite and th• railroad, tranal■■ion line, 
pipeline, and acce■a road mrr1dor■ (■N Section 2.2.1.l). 
'l'O uaure proper m•era9e, the corridor width waa aa■uaed 
to be JOO •• 

Qualitatlft field aur••Y• of •ecJ•tatlon were mnducted in 
Aprll-OC:tober, ltll. heh area waa ••arched on foot by a 
plant taaono■1at/ecol091at to identify any threatened, 
endu9ered, or other ■enaltive plant apec:1ea or habitat• 
and to docullent their pre■ence, local and re91onal abun
dance, aenalt1•1ty, and relationahip■ to the 8/R'lfP • 

. 

A qua11tat1•e field in•••ti9at1on of wildlife waa conducted 
tot (a) aaaure applicability of exiat1ng infor■at1on to 

the Site and Aa■oclated Area■, (b) locate apec:1fic area■ -
u...S by iaportant wildlife apec:1ea, and (c) ••arch for 
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unique wildlife feature■ within tb• area to be directly 
iapacted by Site preparation and ■tatlon con■tructlon. 
Thi■ field in•••ti9ation wu conducted in May, June and 
July, 1911. 

The Site and Aa■oclated Ar••• were tra••r•ed in a ■y■t..
atlc aanner to record all wildlife ■l9n and ob■ervatlona. 

The 8/IIIIP intake/dl■cbar9• location and the old Ranford 
town■it• were ■tudied in detail. The town■ite 1■ unique 
within the Hanford ••••r•ation becau■e of the tr••• planted 
decade■ aCJO by early ■ettler■ for ■had• and fruit produc
tion. Since the pipeline corridor tran■ect■ the town■lte, 
a reconnal■■ance of the entire area wa■ conducted. 

Moat of the tr••• within th• town■lt• were checked for 
wildlife u■e ■ign■• Tr••• with algnlficant wiidlif• ■ign 
(99, raptor ne■t■) were aapped for future identification. 
An att•pt wa■ ••d• to aacertain if neat■ were active and 
which ■pecie■ wa■ u■ift9 th••• If po■■ible, neat ■ucc••• 
wa■ �•ter■ined. In addition to tr•••• all other re■ainin9 
feature■ of the townait• (le, the old ■choolhouae, pmp
hou■e, and ai■cellaneou■ re■nant■ fr011 the town) were 
checked for ■i9n■ of wildlife u••· 

The r ... ini� i■portant feature ot the town■it• wa■ the 
riparian habitat alon9 the Colu■bia River. Thia area waa 
checked for wildlife u■e 1lgn, ••pecially breedinq and 
feedi119 activity of hydrophilic ■pecie■• Th• extent and 
quality of riparian habitat available to wildlife wa■ noted 
on aerial photograph,. 

6.1.4.3.2 Site Preparation and Con■truction Monitoring 

Aa previou■ly aentioned, thia aonitoring effort will 
deteraine the di■tribution of i■portant ■peel•• within the 
Site and A■■ociated Ar••• and aonitor the abundance of 
th••• i■portant ■peel•• or area■ of ■pecial concern <•• 

indicated tr011 preapplication ■tudie■)1 bald eagle■, long
billed curlew■, and the old Hanford town■ite. Thi■ ■onitor
in9 effort will b99in ■ufficiently in advance of the ■tart 
of con■truction activiti•• to provide the precon■truction 
data ba•• nece■■ary for ••••••in9 the extent of con■truc
tion i■pact■• Studi•• will continue until eon■truction 
effect■ have ■ub■ided or the extent of iapact ha■ been 
■ati■factorily apprai■ed. Th• following· de■cribe■ the 
aethodologie■ for each facet of the aonitoring progra■• 

J1R9rtant Plant Specie■• Th• li■ting ■tatu■ of per■i■tant 
■epal yellow er•••• Rorippa calvcina, var. Colu■biae, will 
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be -,nitored in caH of • change frOII it• pr•••nt atatu• a• 
a candidate for li■ting a• threatened or endan9ered on th• 
Federal li■t, and tbreat•ned on tbe waahington State li•t. 
Tb• area oc:c:upied by the population along the riparian aone 
will be deterained during the ti• of low water leftl■ in 
tbe apr1119. Tb• percentage of the population which will be 
di■turbed by con■truction will be eati�ted. An additional 
cbec:k of the population during the low water period in late 
aw.er or fall will be conducted to help deter■ine the 
ability of tbe apec:1•• to re•i•t dl•turbance. 

1:rrtant Wildlife Se.it••• A recoMaiaaance of the Site 
a aaac,clated area• w 11 occur twice each ■prin9 and 
winter to up the diatribution of iaportant ■pec:i�•· 
occurrence data will be recorded and no effort will be .. de 
to e■tiute population 1•••1•. The objecti•• of thi• 
ln•••t19atlon 1• to deter■ine if the dl•trlbution of 
iaportant •pec:le■ change• during conatruction actlviti••• 

Bald Eagle•. Bald eagle• priaarlly are found during the 
winter at the old Ranford townalte. Thia area will be 
■urveyed -,nthly during th• winter to deter■ine the nu■ber 
of eagle■ pr•••nt. An atteapt will be .. de to deteraine 
habitat uaa9e within th• Site and a•ac,ciated area•. Ob■er
vation regarding prey ■election, preferred roo■tin9 ■it•• 
and ••n•itivity to dl■turbance will be recorded. 

LOny-btlled Curlew■• curlew• are found during the breeding 
per od (Airch-June) and at leaat two pair■ have been found 
within the Site and a■ac,clated are••• Potential ne■tin9 
habitat within or adjacent to the Site and aaac,clated area■ 
will be ■urveyed aonthly (during the breeding period) for 
a19n• of breeding activity. Territorle■ actively defended 
will be upped and neating ■ucce■■ will be deterained 
whenever po■aible. In addition, the breeding chronology 
will be -,nitored to a■ai■t in ■cheduling con■truction 
activitiea. 

Old Ranford '1'0Wft■lte. Th• town•ite la an area of apeclal 
concern tor wlldil!e. Th• objective of thi■ portion of the 
aonitor1n9 progr- 1■ to develop a data ba•• on wildlife 
occurrence and aonitor the 1■pacta of conatruction acti
vltiea upon wildlife at the towna1te. Raptor■, landbird■, 
and deer will be aonltored. 

Wildlife abundance will be aonitored ln the ■prln9 and 
fall/winter to aa■ple breeding adult• and winter reaidenta, 
reapec:tively. Spring ••11Plin9 will occur in April and May, 
fall/winter �aaplin9 will occur fro• Noveaber through 
January. Th• procedure• for thi• mnitorln9 e.fort are 
outlined ln Table S.l-14. 
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,.1.,.3.3 Preoperational Monitoring 

Site preparation and conatructlon 110n1tor1n9 will aupply an 
adequat• data baa• for mn1torin9 the •ffecta of Plant 
operation on Roripea calycina, var. ColUllb1ae, bald ea9lea, 
lon9-bllled curlew■ and wlldlif• at the old lanford town
alte. Monitoring otb•r w1ldl1f• apec:ie■ or wlldlif• u■e 
ar••• 1■ not dNINd nec•••ary at th1■ t1M. 

Data regarding the land area altered or rendered un■uitabl• 
for b1olog1cal productivity will be Ma■ured near the end 
of con■truction. A .. P ahowin9 all area■ of di■turbance 
will be developed. 

Th• supply sy■te■ 1■ ■tudying the effect■ of drift on 
vegetation and wildlife. The drift effect■ a■■ociated with 
the 8/BNP do not require mn1torin9 and will be lea■ than 
tho•• found at the Supply Sy■tn unit■ becau■• of a ■uch 
reduced particulat• ratio. Therefore, th• Supply Syate■ 
■tudy will ••rve a■ a con■ervative eati■ate of the drift 
effect■ which ll19ht reeult fro■ the S/!DIP. 

6.1.5 RADIOLOGICAL MONITORING 

Th• S/BMP preoperational radiological envtronaental 110nitor
in9 pro9ra■ (A.DIP) 1■ deai9ned to provide ••a■ure■ent■ of 
radiation and radioactive .. terlal• ln tho•• expo■ure 
pathway■, and for tho•• radionuclide■ which are expected to 
lead to the h19heat radiation expo■ure■ of 1nd1v1dual■ fro■ 
the operation of the S/RNP. The preoperat1onal progra■ 
objective■ are to Ma■ure background level• and their 
variation■ 1n expo■ure pathway■ ■urrounding the S1tei to 
train per■onnel, and to evaluate procedure■, equ1paent, and 
technique■• 

Th• S/IIIIP preoperat1on RDIP 1■ baaed on a co■binat1on of 
airborne, terr••trial and aquatic mnitoring ■tation■• 
Airborn• ■maple ■tation• hav• been cho••n baaed on the 
proj•cted population di■tr1bution around th• Slte, adjacent 
land u■e, and Mteoroloq1ca1 data pre■ented in Chapter 2. 
The area w1th1n a ten-■ile radiua of the Site 1■ of pr1aary 
int•r••t in th• terre■trial mnitor1n9 part of the pro9ra■• 
Att•nt1on 1■ 91ven to the area of Prank11n County which 
u■e■ Colu■bia a1ver water for irrigation and 1a in the 
pr•va111n9 downwind direction. Aquatic ■mapling location■ 
have been cho■en baaed on the n•ed to deter■ine the 9/RNP 
iapact on the aquatic environ• ■eparately fro■ other 
facil1tie■ on th• Ranford Re■ervation. 
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Table 6.1-15 deacribe• the amaple type, approaiaate loca
tion, auple collection, and analy••• to be perforaed on 
each aaaple. Analytical techntqu•• will be uaed auch that 
tbe detection capabiliti•• in Table ,.1-1, are achi••ed. 
Pi9ur• ,.1-s and ,.1-, •how the approa1aate location of the 
atat1ona. 

Amr• detailed d1acuaa1on of the S/IIRP RBNP 1• diacuaaed 
belows 

Radioiodin• and Particulate• 

The air aaapling network will oonaiat of ••••n ata
tiona. ThrH of the atation• will be located in the 
Yictntty of the Site boundary in three different 
downwind direction•. On• a�-�1 Uonal Site boundary 
atatlon will be attuated in an upwind direction to 
aonitor potential tapact froa the Ranford Reaervatlon 
200 Area. Three 1tat1ona froa the Supply Syat .. 
prograa will be uaed to coaplete the a.Lr _,nitortng 
network. Th• supply syatea Statton ,, located approxi
aately 9 ■11•• SSE fro• the 9/ll'IIP, 1■ ■ituated in the 
v-ictnlty of a propoaed reatdenttal oo-un1 ty. supply 
Sy.at•• st�tlon I ta in the general vicinity of the 
neareat far■, approataately 11 ■11•• ESE fro■ the 
S/RNP. The control atatton for tht• -,nitorlng 

---

prograa will be Supply Syatea Statton 9 located about 4 
25 ■11•• WSW fro■ S/RNP. 

Airborne iodine and particulate■ will be aaapled by 
conttnuoua low volu111e air aamplera with a flow rat• of 
approxiaately l ft l/aln. Radtotodine will be 
collected vta charcoal cantater• fitted tn-line with 
the 9la•• fiber filter for particulate collection. 

The particulate filter• will be changed weekly and 
analysed for 9ro•• beta (beta analyaia will occur no 
aooner than 24 hr• fro• ti .. of collection to allow 
for radon and thoron daughter decay). Quarterly 
ooapoaited filter■, by location, will be analysed for 
g----•-itting nuclldea. Individual weekly filter■ 
will have 9a■-a 1110top1c analy■ia perfor■ed only if 
9ro•• beta reaulta are ten ti••• the Man of the 
control location. Charcoal caniater• will be analysed 
weekly for todine-131. 

Direct Radiation 

Direct radiation level• will be Maaured by a TLD 
(thermlu■ineacent doai■eter) Syate■ conat■ttng 
tentatively of thirty-four atattona. Th• exact nuaber 
and location of atatlona will depend upon data on 
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pr•••ilin9 wind direction•, ■tation 1cceaaibility and 
tbe ••i•ti119 'l'LD atationa aaintained by the Supply 
lyat .. and aattelle Plff. for the Departaent of Bneegy. 

A '1'LD atation will be located in each aector on an 
iMer ri119 in the 9eneral area of the Site boundary 
(incluaift of airborne location•> and an outer -r
gency a••••-nt rl119 in the four to five ail• range. 
Data froa tbe Supply lyate■ Station•, (COllllunity) and 
t (control) will be uaed to coaplete th• ■a■pling 
network. 

Duplicate 'l'LD ••t• will be placed at each location. 
One ■et will be exchanged on a quarterly baaia, th.e 
other ■-t of doai■eter■ will be collected annually. 

Groundwat•r 

Groundwater will not be u■ed for drinkin9 or conatruc
tion activiti•• at the S/llNP. Groundwater on the 
Ranford Re■ervation ia extenaively 110nitored by 
aattell• nL, durincJ 1910, 317 vellJ were ■aapled at 
variou• ti■-• for radionuclide and cheaical conta■i
nant• (Ref 51). A• a re■ult of continual 9roundvater 
aonitori119 in the Ranford area, and th• fact that the 
S/BNP will not utilize 9roundvater, the S/BNP preopera
tional IIDIP will not include thi■ ■edia a■ s,.rt of it■ 
progra■• , 

Colwabia River Water 

River water will be H■pled at the S/RMP intake and 
diachar9e faciliti••• Th• intak• water will be 
■a■pled to identify th• i■otope■ and concentration■ 
pre■ent prior to u■e by the S/BNP. Th• water froa the 
di■char9• lin4 will be ■a■pled prior to dilution by 
the Colu■bia River, and analy■i■ will identify the 
iaotope■ and their concentration■ which aay be due to 
the S/DP operation. Siailar ■a■ple• will be taken 
i■■ediately down■treaa fr011 the 1/RlCP di■char9e. The 
Coluabia River w.111 be ■a■pled at the Ur■t down■trea■ 
u■er. Th• water will be ■aapled, prior to any treat
■-nt or ■ixin9, in the vicinity of the river water 
intake. 

Drlnkin9 Wattr 

Drinkin9 water will be 110nitored utilizin9 the data 
froa the Supply Sy■te■'• ■tation■ at the DOI 300 Ar•• 
and at the Municipal Water Treataent Plant for the 
City of Richland. 
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lediNftt 

ledlaent aaapl•• •111 be CDllected abo•e and below the 
8/IIIP cUacbarge ■tructure. Due to the· ftlocity of the 
C01Ullb1a IUftr in tbe •1c1nity of tbe diacbar9e, 
■.-SiNntarf depo■ita are alniMl. Data froa the 
Supply Sy■tn ledi•nt Station 3S will be u■ed to 

•••luate potential radionuclide ad■orption to ■edi
•nt■ below the 9/IID dl■char9e. 

Indicator or9ant ... 

Peripbyton, m•• or rooted •crophy•t•• vl"l.l b_e. ■aapled 
where a•allabl• near the ■edlllent. at.atlon location .• 
Tb••• indicator or9an1- vlll be· analysed to det.er
alne 1f rad1oact1M effluent■ relea■ed fr011- up-■treaa 
u■er• and potentially fro• the I/BNP dl■charge are 
accuaulated by the biota. 

Plah 
-

Pl■h wlll be mllec:ted fro■ loeatlon■ near the S/IIWP 
dlachar9e utllislng, ln part, a•allabl• data fro■ the 
Supply sy■t-. Tb• ■peel•• ■elected vlll include 
re■ldent f1■h and/or tho•• f1ah vhlch are ■ea■onally 
a•ailable. A ■tatlon at the lover Cranlte Da■ on the 
snake ., •• r, ut1l11ed by th• Supply sy■t-■ RIMP, will 
be u■ed u a control ■tatlon. 

� 
Mllk ■aJIPl•• vill be obtained fro■ fatu or lndlvldual 
■llk an1Ml■ vhlch are located ln ■ector■ with the 
h19he, calculated annual avera9e atao■pherlc dilution 
factor■• Th• 8/BNP RIMP will utilise data fr011 the 
supply sy■te■ Statton• a, 9, 37 and 38. Nllk Station 
9 1■ the control location. 

rood Prod"ill 

Data fro■ the Supply syate■ food product ■aapling 
network (Supply Syate■ Station■ I and 9) vlll be u■ed 
by the 8/BIIP llDIP. 

Tb• type of analy■l■ to be perfor■ed for the varlou■ 
■edia va■ cho■en to pro•ide ••a•ure■enta of radio
nuclide■ fro■ which the population do••• ■ay be 
e■tiaated or ••rifled to be below that ■peclfied in 
Appendix I of 10 en 50. In ao• ca•••• the analy■ia 
provide■ a trend indicator and will ai9nal the need to 
perfor■ additional ■pec:lflc analy••• of individual 
•aJIPle■• Th• frequenc1e■ ■elected are tho•• expected 
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to 111nia1se tb• effect of day-to-day variation• and 
provide an adequate quantity of aaapl•• to ... t 
alni .. ••naitlvity require■ent• of Table ,.1-u. Th• 
aa■ple• will provide atati■tically valid data which 
will be coapared to aubaequent re■ult• in order to 
detect variation fro■ eapected valu••• 

Th• 8/IIIIP RIIIP wUl eaploy quality control p�o.cedure■ to 
enaure that ■a,apl•• are collected ..-d prepared for •a■ure
■ent 1n a tborou9h, conci•• unner·. :tn■tru■entauon to 
•••ure racUoactivity will be ■tat•-�f-the-art technol09y 
at the ti• the pro9ra■ b99in■• The analytical laboratory 
will be required to ... t internal quality control ■tandard■ 
and to participate in an inter-laboratory quality control 
progru. Tb• internal quality control analy••• will 
include ■p1ke■ (■aaple■ to which known acitivity 1■ added), 
duplicate ■aapl•• and blank• (aaaple• fr•• of activity). 
Th• re■ult• of all quality control analy••• will be 
included in each pro9r••• and/or •••i-annual report. 

Th• S/IIRP preoperational RDIP will be in■tituted two year• 
prior to Plant operation. Tb• duration of the 8/BMP 
preoperational RDIP for ■pecific ■edia will be a■ followa1 

or., Year■ On• Year Six Month• 

Direct Radiation Airborne Particulate Airborne Iodine 

Fi■h Milk (except iodine) Milk (iodine) 

Vegetation 

Sedi■ent 

River Water 

Drinking Water 
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2. 

3. 
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.. ference• for leetioft ,.1 

c. D. Beeker and•• •• Waddel, A S111111arf of 
Bn•lrowfttal Bffecta ltudie■ Oft the co uibia Riftr, 
littelle, faclllc Rort&wi■t Liboratodea, ilchianci, WA 
(IIOYnber 1972). 

D. A. Weitsel, A Suaary of Bn•lrowfttal Bffect■ 
Studi•• Oft th• eoiuibla liver 1,12 Through 1,11. 
litteiie, facl!lc Rorthwe■t Liboratorle•, Alchiand, WA 
(Auguat 1979). 

o.s. Ceolo9lcal sur•ey, water Re■ource■ Data for 
wa■hin,tonf Part 1

6 
surface Water Record■, Dita fro■ 

eoimiDa Iver at ernlta lrld9e Rear frle■t Rapid■ 
Daa, WA, Rational Streaa Water Quality AccountincJ 
Network Station 12472900 (February 2, 1911). 

wa■hin9ton Public Power Supply sy■t-, Coluabia River 
Water Che■iatry, unpubliahed data trana■lttid by 
ietter !ro■ I. A. Chitwood to J. Mecca (February 2,, 
1911). 

5. Water Re■ource■ Sy■teu Section, unpubliahed data fro■ 
Battelle, Pacific NOrtnveat wboratorie■• Richland, 
WA (1911). 

6. o.s. Environ■ental Protection Agency, S'l'ORl:'l' Coaputer 
Pile, open file ■aterial, u.s. lnviron■ental Protec
t'Iori Agency, Region x, Seattle, WA (Pebruary 1979). 

7. waahi119ton State Departaent of lcOlogy, Water Reaouree 
Inventory Ar•• (DIA t4&/i, open co■puter !lie ■ate
rlai, wa■hln9ton State part■ent of Ecology, Olympia, 
WA (1910). 

I. RIJC-2 Water surface Profile■, oaer Manual, o.s. 
bipartiiint o! the liay, corp• of Engineer■, Rydrolo9ic 
ln9ineeri119 Center (1911). 

9. R.C.Y. Koh and L.W. ran, Matheuatical Model■ for the 
Prediction of Tr,:rature blatrlbutlon ie■ultln9 !ro■ 
the bl■char e o eat.a water Into-tir e lodlea o! 

a er u on n ro eaearch 
Protection A9ency, wa■hln9ton, 
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ht1aat1H Aquatic 01■2iraion of Effluent■ froa 
Xcclaenta and ioutlne eactor Aeiea••• !or the 
hr�•• o! fl!i•••ntln9 lf!Inc!lx f, Aecauiatory Gulde 
1.1 , ie•l•on f, O.s. Aucear le9ulatory eo-i■■lon, 
waabin9ton, 0.c. (April 1977). 

u.s. Bn•lronaental Protection A9enc:y, Method■ for 
Chellical Analp11 of Water and wa■tea, ln•lronaental 
Protection lgenc:y, ol!lce o! ieaearch and De•elopaent, 
Cincinnati, 011 (March 1979). 

12. AIMrlcan Public Health Aaaoclation, American Water 
Nork■ Aaaoc1at1on, and Water Pollution Control 
Federation, Standard Method■ for the AnalHi• of Water 
and Waate Water, 15th ic!ltlon, lierlcan P Ile Health 
.li■oclatlon, Wa1hin9ton, o.C.(1980). 

13. American Society for Te1tin9 and Mater1al1, 1980 
Annual Book of AS'1'M Standard1, Part 311 Wat� 
liirlcan society lor Teatln9 and Matir1ala, 
Philadelphia., PA (1980). 

14. 

15. c. D. Becker, Aquatic Bioenvironuntal Studt•• in the 
ColWlbia River at Ranford 1§45-1§11, A llbllography 
with Xbatracta, lfnlt-1734, latteile, Pacific Northveat 
Laboratoriea, Richland, WA (1973). 

16. 

17. Asatic lco.!:!ical Studiea Conducted Near WNP 6a 2
it, a 4 �t r 1114 to septeiber 1§1!, Wffsi lu ia 

Rlver io9y IEua1 •• vo1u .. 2, latteile, Pacific 
Northweat Laborator1•• to United !n9in••r• and 
Conatructora for the waahin9ton Public Power supply 
syatn, Richland, WA (July 1976). 
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19·. 

20. 

21. 

22. 
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�tic Beol!!fical Studie■ Near nP l 2 and 4 
S.r 111Fhroufh tebruary 1§11, WiHI eoimib1a 

liver lcoio9Y Stud e■ Vbiuae l, lattelle, Pacific 
wortbw■t Laboratorie■ to Uniced BncJinnr■ and Con
■tructor■ for the wa■bin9ton Public Power supply 
8Y■tn, IUc:bland, WA (July 1977). 

A£atic Bcol3!cal Studie■ Rear ""P l, 2 and 4 March 
t rough Dice r 1111, Wfsl eoiuibla ilver lcoiOCJY 
Studle■ vbiWN 4. Bittelle, Pacific Northwe■t 
Laboratoriea, RI'chland, WA (July 1978). 

Aquatic ZCOlOCJ1cal Studi•• Near WP l, 2 and 4 
January through Deceiber 1977, WPPSS eoiiiii61a River 
&lo9y Studle■ v61w 5, lattelle, Pacific Rorthwe■t 
Laboratorie■ Richland, WA (March 1979). 

A�uatic Ecoldlcal Studle■ Near WIIP lf 2 and 4 January 
t rough Xuyu• 1§11, fifss coiuibla Iver lcoiogy 
stuale■ vb WN C, Battelle, Pacific Northwe■t 
t.aboratori•• Richland, WA (June 1979). 

Preor.rational Env1ronaental Monitor1n9 Studle■ Near 
WRfui& 2 and 4 eu■t 1§11 thro:gh March !§Id, wffss 
eoi la liver logy ltuc!le■ iw 1, leak 
Con■ultant■ Inc., Portland, OR (June lJIO). 

23. J. A. Sherk, Jr., Th• Effect• of su■pended and 
o.e■ited 11 ... nt■ on !atuarlanai or9anlaaaz 
tleratur• suaurt and ie■earch Aeia■, Natural 
Reaourc•• Inatltu • Onlver■lty ot Maryland, 
Contribution No. 443 (1973). 

24. c. o. Warren, Biology an4 water Pollution Control, w. 

a. Saunder■ Coapany, Phltaaetphla, PA fl§ilJ. 

25. R. a. N. Ryn••· Th• Biology of PollutaJ Wat•�•. 
Liver:..001 Onlver■lty Pr••• ( l966). ·· -

2,. 

27. T. L. Pa9e, Sedi■entation and TUrb1d1tJ_Effect■ fro■ 
Excavation 1n the coiuibla River at AR 2Elu�u•t 
through dctobir

f 
l975, litteiie, Pacl!lc rt we■t 

tiboratorle■, R chiand, WA (Au9uat 197,). 
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30. 

31. 

32. 

33. 
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�rating Inatruction for Bydrolab Syate■ 19�1• 
Byrolab Corporation, Auatln, TX (October 19 ). 

•· · 

R••••rch Technol09y, Inc, Operating Inatructiona for 
th• Portable Turbidi■eter PN-80, Reaearch fechnol09y, 
Inc., Gaineaville, n. (l979). 

•oeter■ination of Trace Metal• in Pover Plant 
Effluent■•, Atoaic Abaorption Nevaletter, !!t29 
(1975). 

mrating Inatruction Manual for the EPCO Portable 
Ch orine Probe, Chlortec, Inc. (1980). 

Cornin9 Scientific Inatruaenta, Inatruction Manual for 
Corning 610A Pot•nti011eter, Medfield, MA (1972). 

34. V. L. McGhan, and D. w. Daaachen, Ranford Wella, l!!k: 
_llli, Battelle, Pacific Northveat Laboratoriea, 
iichland, WA (1979) 

35. 

36. 

37. 

38-. 

39. 

D. A. Nyera, J. J. Fix and J. R. Raymond, 
Environaental Monitoring Reiort on the Statua of 
Gcoundvater Beneath the Han ord Sit• January -
Dece■ber 1976, BNWL-2199, Battelle, Pacific Northwest 
Laboratorlea, Rlchland, WA (April 1977). 

Atao• heric Dia er1ion Model• for Pot•nti ident 
onaeguence Aaae1a■ent• at Nuc ear Pover P anta, 

Re9ulatory Guide l.145, U.S. Nuclear Regulatory 
C01111iaaion (Au9u■t 1979). 

e, 

Onaite Meteorological Prrcraaa, Regulatory Guide 1.23, 
U.S. Nuclear Re9ulatory 01111iaaion (F•bruary 1972). 
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42. 

43. 

44. 

45. 
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J.P. Sagendorf and J. T. 0011, X�!2i Pr04ru for the 
Neteoro1291cal a.aluation of RouFni !!iuint &iea••• 
a£ iuciear fower station■, RdiliC-ui2i (bra!ti, d.l. 
luciear legw.atory coiilaa1on (Septellber 1977). 

a.•• Plaber, l'0G Model Deacrlptlon, wus-fll-S-115, wus 
Corporation, Roci•liie, kiryiaiia (July 1974). 

Plaber, G. 1., POG Model - A Dlapera1on and Droplet 
Traa.ectory Model !or coo!ls! lfovera, Rtfs corporation, 
ioc Ille, Airyland (No., r 1111>. 

J. Lee, Th• r.a15an91an Vapor Pluae Model - Veraion 3, 
wus-fll-S-114, S Corporauon, Rock•Ule, Maryland 
(July 1974). 

G. A. ari99a, Pluae Riae, TID-25075, Ato■ic Snergy 
Colllliaaion Critical R••lew Seri•• (1,,9). 

G. A. Brl99a, Pluae Ri•• frOII Mult1�1• source•t Coo� TOwer ln•lronaent, COnf-740 d2, Syapoa ua 
Pro 1119■ at dnlveralty of Maryland (March 4-,, 
1974). 

4,. o.s. Nuclear Regulatory eo-1■a1on, Requlatory Gulde 
1.145, pp. 1.145-7,8 (1979). 

47. 

48. 

49. 

50. 

51. 

R. 1. Ruachke, Gloaaary of Meteorology, Allerlcan 
Meteorol091cal society, loaton, Aiaaachu■etta (1959), 
pp. 227-228. 

S. Petteraaen, Weather Analr•1• and P'Orecaatlng, 
Voluaea I and II, Mc:Crav-11 1, New York, New fork 
(195,). 

Tr1-COunty Air Pollution Control Authority, 1980 
Annual Data Report, Richland, WA (1981). -

G. A. Sebllel, Allb1ent Airborne S011d Concentration• 
Includ1n9 Vblcanlc Xih at Ran!ordAi:,Waahln9ton, 
saaoiln9 sit•• subanuent to the un st. leiena 
lrupElon, Nt-sX-tJ , Pacltlc Aorthveat t.iboratory 
(June ital). 

P. A. eddy and J. S. Wilbur, Rad1oloq1cal Statua of 
the Ground Water Beneath th• Ranford site, January
beciibir illo, PIL-3761, latteiie, Pacific Northveat 
Laborator1•• (April 1981). 
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TMY f,1-1 

DaCUPnCII 0, •TD QUALITT MNPLDG ftA1'10118 
pea 11ft tlDAMfl011 MID 

C01111aucr1e11 .. rroma tllOG».JC 

l!i!!il29 r.oc1�,sm DN!HlRSl2!! 

W0-1 M 3,1.5 + 300 ft. Control Station, o.o, all•• 
u,-u•- of the 1/IIIIP 
intake 

W0-2 ml 3.1.4 0.1 alln· downatr•• of tbe 
I/DP dlacbarge 

WQ-3 IN 311.3 0.2 alln downatr•• of tbe 
8/11111' Diacbarge 

WQ-4 IN 359.5 2.0 alln downatr•• of tbe 
1/11111' diacbarge 

WQ-5 IN 351.9 ... l • 4 lntaker 9.1 ■lln 
downatr•- of the 1/11111' 
dlacbarge 

NOTB1 ••• Pl9ure ,.1-1 for ■tatlon location■• 
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TMY f,1-2 

AIIALffICAL M&i&OOS AllD LSVBL8 OP DBiBCt�OII ,oa ana 

CJIUACBllISTICS 10 U NBUUDD DORIIIG TD COIIITllOC'l'IOII 
IIOIII'i'OltIIIG PIIOGUN 

Character i■tic 

1. T•perature 

Method 

In aitu Probe (Ref 29) 
W/Bll'l'CO, ASTN ■-rcury 
theraoaeter• for calibra-
tion and verification 

Detection 
Ll■lt 

1.0cc 

2. Diaaolved Oxy9en In ■itu Probe (Ref 29) 0.10 

3. pll 

W/Asid IIOdification of 119/liter 
Winkler Iodc:aetric (Ref 12) 
for calibration and 
ver iUcation 

In aitu Probe (Ref• 12, 29) 0.1 
W/Potentic:aetric (Corning pR unit• 
,10A) for calibration and 
ve-iUcation 

4. Turbidity In ■itu Turbidi■eter 0.01 N'1'tJ 
(Ref 30) W/tlephelc:aetric 
(Ref 11) for■asin ■tandarda 
for calibraiton 

5. Suapended Solida Gla■a Piber 1.0 
filatration and (Ref 12) 119/liter 
gravi■etric at 105CC 
<•ettler balance) 
Pre■ervationa cool to 40c, 
2 day■ aax 

,. Li9ht Penetration 20ca Black, White Secchi 
Diak 

7. Oil and Greaae Solvent !xtration, 
Partition 

1.0 
119/liter 

AINndMnt 4 
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TAILS ,.1-4 

DDcaIPl'IOII a, •na QOALrrY IANPLIWG STATIONI POlt TD 
PDCPSMTICIIAL ICMlTCU•G PROGI..\JC 

Station 

W0-1 

W0-2 

W0-5 

W0-7 

Location 

RN 311.l 

RN 1,1.5 

,.. 1,1 ... 

RN 35t.5 

RM 351.9 

RM 345.0 

1111 331.0 

Deacriptlon 

Control ■tation 
Vernita Brid99 (Rwy t24) 
c2,. 5 all•• upatreaa of S/DP 
Intake) 

S/BNP Intake 

oownatreaa boundary of alxin9 
ion• 
(0.1 ailu downatr•• c! 
I/BNP Dlacharge) 

2. O ailu downatr•• of I/DP 
Dlachar9e 

WNP 1, 4 Intake 
(t., all•• downatreaa of 
S/IINP Intake) 

300 Area Intake 
(1,.5 ail•• downatreaa of 
8/RNP Di■char9e) 

City of Richland Municipal 
Intake 
(23.5 all•• downatreaa of 
I/BNP Dlachar9e) 

•ors• S•• Pl9ure ,.1-1 for ■tatlon location■• 

Aaendllent 4 
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TMJel f,1-5 

DIIIIC:UftI011 0, UftlllC IllftllUBMft IAl9LUG ffATI0111 ,oa 

TD PltSC»mTIOIIAL ... rrau.a PIIOGD.JI 

Station 

•t-1 

Location 

IN 311.5+300 ft 

RN 359.5 

Deacrlptlon 

Control atatlon 
(0.01 all• upetr•• of 
1/IIIP Intake) 

Downatr•• boundary 
of alxl119 aone 
(0.1 ■ilN downatr•
of 1/IIIP Diacbarge) 

2.0 ■llN downatr•• of 
1/IIIP Dlacbarge 

Aaendllent 4 
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tMY f,l:f 
•mm PIH IANPLDIG nsaoa..,..y, LllftD BT ffATl011 A11D D'PW, POil TD PDc»IMTICIIAL 1a1rrou•a PIOQU..11 

.. acb Boop llectro-Seine ••t Pi■bin9 llontb l! ■tation■2 l4 ■tation■2 U ■tation■2 
January l 0 0 Pebruary l 0 0 Narcb 2 l 2 April 4 2 4 May 4 2 4 June 4 2 4 July 2 l 2 Au9u■t 2 l 2 l•pt•ber 2 l 2 October l 0 0 •Oftaber l 0 0 Dec•ber l 0 0 
•on, IN riCJUr• ,.1-2 for ■tation location■• 

Aaendllent 4 
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TABl,B 6, 1-7 

Annual 
Distribution of Variable Winds 

(These Values Are Not Included In the Previous JFO' fl) 

Speed 

�.e:'J 
A 8 C D E r G 

0 0 0 0 0 0 0 
0.75-l.4' 1 5 15 41 30 41 u 

1.so- 1.n 22 11 )2 u 19 11 I 

l.50-12.49 l l l 3 3 0 0 
12.50-11.H 0 0 0 0 1 0 0 

u.so-21.,, 0 0 0 0 0 0 0 

>H.99 0 0 0 0 0 0 0 

Total 26 37 50 91 51 52 51 

•aased on WNP-2 data vlth the ll-ft vind and delta T (245-ll ft) stability. 
Total Nullber of Observations: 17544 
Total Nuaber of Valid Obaervatlons: 16356 
Total Nuaber of Miasinq Observatlonas 1111 
Percent Data Recovery for this Periods 93.2 I 
Mean Wind Speed for this Periods l.5 ■ph 
Total Nu■ber of Observation• vlth Backup nata: O 
Wind Measured Ats 31.0 Feet 
Wind Threshold at, 0.75 ■ph 
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1/BD-UC/BR l/17/12 

TAfLS f,1•1 

UALllTlC IIIOIT-ftM CBl/Q• aT IBCTOR roa 1/IIIIP AT 
TD UCLOllOII ADA aootmUr UD TD L0lf POPULATION IONE 

laclu■lon 
LocftlOn 

Accident Area Low Population ion• 
Period Boundary , • 1111••1 

2 hour• 1.21:-s 4.71.-, 

• hour• •• ,z-, 1.oz-, 

1, hour• 7.3z-, 2.4E-, 

72 hour• s.01:-, 1.sz-, 

(3 day•> 

,2·4 hour• 2.tz-, 7.IE-7 
(2' day•> 

Note•a 

1. Th••• reali•tic Chi/0 value• <•ee/■l) are applicable 
for a ground-level rel•••• to a ground-level receptor, 
baaed on delta T atability cla•• category and include 
pluN ■eander and building wake effect•. The •alu•• 
are aeetor-independent 50th percentile Chi/0 valu••• 

2. •••ed on WICP-2 aeteorological data for the period 
April l, 1974, to March 31, 1,1,1 33-ft wind and delta 
T (245•33 ft). 

Aaendaent 5 
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1/IDIP-AIC/D 12/21/81 

tMY ,,1-, Sheet 1 of 10 

UALllTlC: IIIOJlT-ftllN AC'ClDSlff CBl/Qa BY ISCTOlt POlt I/DP AT 
ITAIIDUD DlSTMC:ZS 

Dlatance1 805 ••t•r• 

Receptor Acct.dent Period 
Direction I fioura ti Fioura ,2 fiour■ ni Fiour• 

N 7.41-5 6.5£-5 4.8E•5 3.1E•5 

NNE 5.31-5 4.7£-5 3.6£-5 2.5£-5 

NE 4.0£•5 3.5£-5 2.7E-5 1.9£-5 

ENE 3.8£-5 3.4£•5 2.6£-5 1.8£-5 

E 3.5£-5 3.lE-5 2.4£-5 1.7£-5 

ESE 6.2E•5 5.5£-5 4.2£-5 2.9£-5 

SE 7.8E-s 6.9£•5 5.3E-5 3.7£-5 

SSE 7.8£-5 6.9£-5 5.2£-5 3.6£-5 

s 5.8£•5 5.1£-5 4.0£-5 2.8E-5 

SSW 3.7£-5 3.4£-5 2.7£-5 2.0£-5 

SW 1.2£-5 1.2£•5 1.2z-s 1.2£-5 

WSW t.41-6 9.4£-6 ,. 4£-6 t.4£-6 

If 7.6z-, 7.61!-6 7.61!-6 7.6£-6 

WNW 1.71!-6 1.11:-, 8. n:-, 8. 7£-6 

NW 3.6£-5 3.2£-5 2.51-5 1.81-5 

NNW 7.11-5 6.2£-5 4.5£-5 2.tE-5 

Noteaa 

1. Th••• realiatic Chi/Q value• (aec/al) are for a 9round
level releue to a 9round-le••l receptor, baaed on 
delta T atability clua cate9ory and include plua• 
■eander and buildin9 wake effecta. Th• value• are 
aector-dependent 50th percentile valuea. 

2. Baaed on WNP•2 ■eteorolo9ical data for the.period 
April 1, 1974, to March 31, lt76a 33-ft wind and 
delta T (245•ll ft). 

3. Standard diatancea baaed on 1te9ulatory Guide 1.111. 

uendaent 4 
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12/21/11 

TAIIL8 ,.1-t lbfft 2 of 10 

Diatancea 2414 ■etera 

aeceptor Accident Period 
Direction I Gour■ if Gour■ ,2 Gour■ f24 hour■ 

• 1.as-5 1.5S-5 t.lS-6 •.. ,.◄ 

- 1.3S-5 1.0B-5 ,.,. .. 1., ... 

... l.3S-6 ,., ... .., ... 2., ... 

... 7.7S◄ ,.5s◄ t.48◄ 2.5S◄ 

• 7.01-6 5.18-6 1.t8◄ 2.2S-6 

... 1.,1-5 1.2s-5 7.78-, t.2S-6 4 

•• 2.01-5 1.7S-5 1.18-5 5.58◄ 

888 2.08-5 1.,8-5 1.08-5 5.tB◄ 

s 1.38-5 1.lB-5 7.lB◄ ,.oa-t 

... ,.a-, ,.2s-, .. , .. , 2.as-, 

SW 1.48◄ 1.48•6 1.48-6 1.48•6 

.. 1.l.B-6 1.1a-, 1.1•-• l.1B•6 

w .., .. , a.1z-1 .. , .. , a.,a-1 

.. ,.,s-1 ,.,z-1 ,.aa-7 ,.,a-1 

.. 1.11-, 6.48-6 4.31-6 2.51-6 

- 1.7B-5 1.48-5 .. , .. , 4.3B-6 

AMnd■ent 4 
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t iueapuNIY 

,-a, ·t 

L-at•6 

L-at•t 

L-ao·t 

L-IL•t 

L-at•t 

,-at·1 

,-a,·t 

,-at·t 

,-at·t 

,-a, ·t 

L-1,•t 

,-ao·t 

,-ao·t 

t-at·t 

t-a,·t 

•mog tr,! 

0t 10 t iNCII 

tl/tt/Jt 

,-a,·t ,-at·t t-a,·t Mil 

,-a,·t ,-ao·t ,-a,·t IIN 

L-as·t L-as·t ,-as·t .... 

L-:n•t L-at•t L-at•t " 

L-at•t L-at•t L-a,•t 11811 

L-a,•t L-a,•t L-ao·s NS 

,-a,·t ,-at·t ,-at·t us 

,-at·r. ,-ao·s t-at·t I 

t-aL•t ,-are s-ao·t .,, 

,-a,·t t-at·t s-ao·t as 

,-as·t ,-a,·s ,-as·L an 

t-1,·t t-at·t t-at·t I 

,-ao·t ,-r
r

t ,-1,·t DI 

,-ao·t ,-at·t ,-at·t .. 

,-1,·t ,-a,·t ,-at·t -

t-at·t t-at•L ,_.,., • 

•2nog ,, •2nog ll •2no9 I uo1ioe�,a 
po12•• iues>1=v 2oideoe• 

•2•i•• tzot ae:n1•i•1a 

,-1 ·, 1nn. 



• 

aeceptor 
Direction 

• 

... 
.. 

... 
• 

... 
SB 

SIS 

S 

, .. 

SW 

... 
• 

-

tnf 

nw 

1/llllt-UC/D 

TYJel f,l-t 

Dlatanc•• 5133 ••t•r• 

Accident hriod 
I hour■ ii hour■ ,2 hour■ 

,.38◄ •• 78-6 2.,.-, 
1.,a-, l.0s-, 1.78-6 
2.48-6 1.,.-6 l.lS-6 
2 ••• -, 1.98-6 1.a-, 
2.18-6 1. 78-6 l.OS-6 
··••-• l.,8-6 2.a-, 
7.0S-6 5.3S-6 J.OS-6 
1.0•-• 5.la-6 2.98-6 
,.oa-, 3.lB-6 1.98-6 
2.08-, 1.,a-, 1.1•-• 

2.ss-1 2.5£-7 2.58-7 
2.08-7 2.os-1 2.os-1 
1.,a-1 1.,a-1 1.,.-1 
1.aa-1 1.11:-1 1.88-7 
2.38-6 1.aa-, l.lB-6 
5.7a-, 4.lB-6 2.38-6 

12/21/11 

lheet • of 10 

124 hour• 

l.lB-6 
1.as-1 

5.68-7 
5.,s-7 

4.ta-7 
,.,8-7 
l.lS-6 
l.JS-6 
a.aa-7 
,.oa-1 
2.51-7 
2.0B-7 
1.,s-1 
1.7£-7 
5.lB-7 
9.78-7 

Aaend■ent 4 
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TU..11 t.l-t lbeet 5 of 10 

Dlatance, 7242 ••t•r• 

Receptor Accident Period 
Direction I &our■ J:I &our■ ,2 fio11r• l�i fio11r• 

• 4.48-6 3.38-t 1.11-, 1.os-1 

... 2.18-, 2.a-, 1.21:-, 5.2.8-7 
.. 1.71-6 1.1•-• 7.18-7 3.78-7 
8D 1.,.-, 1.1a-, 7.IB-7 J .• ·7•-7 
8 1.51-t 1.2z-t ,.,1-1 3.2B-7 
a• 3.48-t 2.,1-t 1.48-6 6.38-7 

•• 5.2B-t 1.,a-, 2.18-t a.sz-1 
••• 5.1.B-t 3 ••• -, 2.1.B-t l.4B-7 

I 2.,.-t 2.2B-t 1.38-t 5.98-7 
... 1.4a-, 1.1.B-t 7.48-7 4.0B-7 

•• 1.,1-1 1.,8-7 1.,8-7 1.,a-1 
- 1.21-1 1.21-1 1.28-7 l.2B-7 
w 1.01-1 1.oz-1 1.0B-7 1.oa-1 
.. 1.lB-7 1.11:-1 1.18-7 l.lB-7 
.. 1.7Z-6 1.38-t 1.,8-1 1.,.-1 
- 4.1.B-6 3.lB-t 1.,a-, 6.SB-7 

AINndllent 4 



• 
l�AIC/D .• · 12/21/11 

( TYL! f,1-, lbeet, of 10 

Di■tancea 12070 ••t•r• 

aec:eptor Accident Period 
Direction I hour■ ii hour■ ,2 hoJar■ ia4 hour■ 

• 2.,8-6 l.ts-6 9.48-7 3.48-7· 
- 1.,8-6 1.2S-6 ,.48-7 2.58-7 
.. ,.,s-1 7.58-7 4.21:-7 1.1s-1 
8D ,.,s-7 7.!Z-7 4.2S-7 1.18-7 
8 ,.a-1 1.08-1 3.18-7 1.,.-1 
... 2.0S-6 1.58-6 7.18-7 3.J.S.-7 

I 4 
18 3.08-6 2.2S-6 1.lS-6 4.18-7 
••• 3.08-6 2.a◄ 1.a-, 4.J.S-7 

I 1.88-6 1.38-6 7.lS-7 J.08-7 
SSW 1.18-7 ,.,s-1 4.28-7 2.01:-7 
•• 1.28-7 l.lB-7 1.08-7 l.7B-8 

- 5.98-1 5.98-1 s.18-1 5.7•-• 
• ··••-1 4.IB-1 4.78-1 4.68-1 
- 5.48-1 5.38-1 5.28-1 5.0B-1 

.. 9.18-7 7.41:-7 4.18-7 l.7B-7 
- 2.4s-, 1.11:-, t.58-7 3.lS-7 

AINndllent. 4 
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TULa ,.1-, lhHt 7 of 10 

Dlatance, 24140 ••t•r• 

lteceptor Accident Period 
Directicn I hour■ II hour■ 72 hour■ f24 hour■ 

• l.la-a ,.2s-1 4.3S-7 l.5S-7 
... 1.38-7 6.08-7 2.,s-1 l.lS-7 
NB 5.os-7 3.7B-7 1.,s-1 7.68-1 
·- ,.as-7 3.6s-7 1.,s-1 7.5•-• 
• 4.91•7 3.61•7 l.lB-7 1.oz-1 
ua 1.11-, 7.78•7 3.IB-7 1.38-7 4 

SB 1.51-a 1.1s-a 5.lB-7 1.as-1 
••• 1.51-, 1.is-, 5.28-7 l.lB-7 
8 ,.11-1 6.78-7 3.48-7 1.38-7 
... 5.11-7 3.ta-7 2.lB-7 9.28-1 
SW 1.01-1 1.2•-• 5.1•-• 4.2Z-8 
... 2.,1-1 2.3Z-I 2.31-8 2.2z-1 
• 1.,1-1 1.98-1 1.as-1 l.lB-8 
- 2.1•-• 2.os-1 2.oz-1 1.,s-1 
NW s.11:-1 3.78-7 1.,s-1 7.5•-• 
- 1.a-, 1.,.-1 ,.os-1 1.38-7 

Aaendllent 4 
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aeceptor 
Direction 

.... 

.. 

... 
• 
... 
SB 

••• 
8 

SSW 

•• 
... 
• 
-

.. 

.. 

l�AIC/D 

TUI.a 6.1-9 

Dlatance1 40234 ■eter■ 

Accident Period 
I &our■ 

l.lS-7 

s.os-7 
3.U-7 
2.,s-1 
3.lB-7 
,.ss-1 
9.38-7 
9.38•7 
,.1a-1 
3.38-7 
,.1•-• 
1.2•-• 
t.58-9 
t.98-9 
3.18•7 
7.2S-7 

16 hour■ 

s.,s-7 
1.,.-1 
2.2S-7 
2.lB-7 
2.28-7 
,.,a-1 

,.ss-1 
,.sa-7 
··••-1 

2.5B•7 
5.JS-1 
1.2•-• 
9.58-9 
9.98-9 
2.lB-7 
5.08•7 

--------
-- -- - -

72 hour• 

2.5S-7 

l.7S-7 
1.1a-1 
l.lB-7 
l.1B•7 
2.lB-7 
1.oa-1 
1.oa-1 
2.1s-1 
1.lS-7 
3.9s-1 
1.2•-• 
9.48-9 
9.98•9 

1.18-7 
2.38•7 

12/21/11 

lhNt I of 10 

I 
l2i hour■ 

1.1s-1 

I 5.IB-1 

4.2B-I 
I 4.lB-1 I 

3.98•1. 
7.28-1 4 

9.n-• 
9.9a-• 
7.4B•I 
s.Ja-1 
2.,z-1 
1.2a-1 
9.48-9 
9.IB-9 
4.18-1 
7.lS-8 

AMndaent 4 
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TABLS ,.1-p Sheet 9 Of 10 

Diatancea 5,327 ■eter■ 

aeceptor Accident Period Dlrectton I &our■ II &our■ 72 &our■ 12i &our■ 
5.7■-7 l.tx-7 1.7■-7 5.48-1 ... l.lB-7 2.,a-1 l.2B-7 l.ts-1 .. 2.2s-1 1.,s-1 7.t■-1 2.1■-a BU 2.lB-7 l.5B-7 7.4B-8 2.78-1 II: 2.lB-7 1.,■-7 1.,s-8 2.,■-8 

us 4.az-1 l.4B-7 l.5B-7 4.98-8 
4 SB ,.1■-1 •• ,■-7 2.lB-7 ,.,s-8 

SSB ,.1■-1 4.78-7 2.18-7 ,.1s-8 8 .. , .. , l.lB-7 l.5B•7 5.0B•I ... 2., •• , 1.,■-7 ,., ... 3.7B•8 
SW s.1s-8 4.3■•8 3.08•8 1.8£-8 
.. 1., •. , 1., •. , 1., •. , 7.5E-t • 6.lB-9 6.lE-9 ,.1s-, ,.1z-, -

,., .. , ,.ss-, ,., .. , , ... -, lllf 2.38•7 1.68-7 7.tE-8 2.8E-8 
- 5.28-7 3., •• , l.SB-7 ,.,z-a 

AINndaent 4 
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I par.a 1.1-1 lhfft 10 of 10 

Dlatancea 72420 ■eter■ 

aeaeptor Accident Period 
D&cection I liou■ II lioua 7� &our■ 1ai lioura 

• 4.la-7 1.1•-1 1.,.-1 4.lB-1 
- 1.oa-1 2.a-1 t.la-e 1.oa-1 
- 1. ,._, l.U-7 1.oa-1 2.1 .... 
- l.7a-7 l.D-7 s.••-• 2.a-1 
• 1., •. , 1.lS-7 5.t•-• 2.os-e 
... 3.ts-7 2.7S-7 l.D-7 l.n-• 

4 
I 

I 

.. 5.28-7 1.,a-1 1.,a-1 ,., ... 
I 

I 
, .. 5.D-7 J.,s-7 1.,8-7 s.oa-e I 
• 1., •• , 2.5a-1 1.28-7 1.1•-• I ... 2.a-1 1.5a-1 ,.,•-• 2.1•-• I 

I .. 4.5•-• 3. ,._, 2.5•-• 1.,s-1 I 
- 5.5a-, 5.ss-, s.5a-, s.ss-, 
• , ... -, 4.48-9 ...,.-, , .... -, 

I 

- ,.,8-9 ,.,8-9 ,.,.-, ,.,z-t I 

I 

.. l.lB-7 1.JB-7 ,.o•-• 2.1•-• I 

- .c.os-1 2.7S-7 1.2s-1 J. 7B-8 

I 

I 
I 

I 

I 

Aaendllent 4 
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TAIILB I .1-10 Sheet l of 2 

AlllltaL AVBMGII ATNOSPDIUC DIIPDSICII AIID DZPOIITICII 
PUAllftBM POR S/DP 

lit• Boundarys Onit 1 

Dietance 
Dir <••ten) 

• 

-

.. 

SD 

• 

SB 

SB 

SIB 

s 

••• 

SW 
-· 

• 

-

NW 

-

1150 • 
1175. 
1095 • 
930. 
910 • 
930. 

1095. 
1290. 
1215. 
12,0 • 
1325. 
1125. 
1100 • 
1120. 
1325. 
1175. 

Cbi/Q 
(■ec/■3) 

Chl/Q 
Decayed 
<■ec/■3) 

Chi/Q 
Decayed, 
Depleted 
<■ec/■3) 

D/0 
,.-2, 

1.043B-05 l.040Z-05 9.308B-o, 4.5718-08 
..,,1a-o, 8.632B-06 7.722E-06 4.112Z-08 
1.21,a-o, 1.2s2s-o, 6.513s-o, 3.1778-08 
9.12oa-o, ,.1a0s-o, a.a1,s-o, 3.185B-08 
8.121z-o, a.,99s-o, 7.9ooz-o, 3.3a3s-oa 
1.5048-05 1.4998-05 1.3608-05 5.545B-08 
1.4008-05 1.39,8-05 l.253Z-05 5.3118-08 
1.012s-05 l.007B-05 8.970Z-06 2.780E-08 
a.32a-o, 1.211z-06 
6.341B-o, 6.llCE-06 
4.t41B-06 4.t1az-o, 
5.499E-06 5.474£-06 
4.439£-06 4.423£-06 
5.175!-06 5.148E-06 

7.385E-06 2.202z-oa 
s.621E-06 1.,2,z-oa 
4.3738-06 1.061£-08 
4.913B-06 l.242E-08 
J.972Z-06 9.598B-09 
4.624B-06 1.106z-oa 

4.9211-0, 4.196E-o, 4.355Z-06 l.397E-08 
t.3621-0, 9.334E-06 8.348E-06 3.502B-08 

l. Relative concentration■ are for a ground-level releaae 
are undepleted and undecayed, and incorporate Paaquill
Cifford diaper■ion coefficient■, buildin9 height wake, 
and open terrain correction factor■• 

2. Baaed on WP-2 ■eteorol09ical data for the period 
April l, 1974 to March 31, 19761 33-ft wind and delta 
T (245-33 ft). 

3. Diatance■ are fr011 th• center of each Contai,-ent. 

AMndllent 4 
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,,,. . 
TULB ,.1-10 lbHt 2 of 2 

Sit• 110undary1 Onlt 2 

Chl/Q 
Cbl/Q Decayed, 

Dlatance Chl/Q Decayed· Depleted D/j Dir l••t•r•a l••!:L•ll l••cl•l! l••cl■l! ,.- ! 

.. 1150. 1.0438-05 1.0408-05 9.30la-o, 4.571.B-OI 
- 1145. 9.0018-0, 1.9728-06 8.0378-06 4.2958-08 
NB 765. 1.2118-05 1.2168-05 l.179B-05 5.6tta-o8 
m 650. 1.707B-05 1.7028-05 1.5778-05 5.6778-01 
8 635. 1.521a-os 1.5248-05 1.4138-05 6.0378-01 
ZS8 650. 2.,168-05 2.6108-05 2.4178-05 9.1148-08 4 

sa 1,5. 2.4731-05 2.4618-05 2.2648-05 , •. 5218-08 

SIB 1145. 1.2701-05 1.2648-05 1.1348-05 3.5948-08 
s 12,5. l.32ll-06 1.211.B-06 7.3158-06 2.2028-08 
88W 1290. 6.3411-06 ,.3108-06 5.6218-06 1.,26s-oa 
SW 1520. 3.60ll-06 3.512B-06 3.160B-06 7.416&-09 
-· 1400. 3.5421-06 3.522B-06 3.1238-06 7.525B-09 
• 1375 • 2.18n-o, 2.1738-06 2.5508-06 5.871B-09 
WSW 1400. 3.2821-06 3.2618-06 2.894B-06 6.6538-09 
NW 1385. 4.421s-o, 4.4048-06 3.9o8a-o, 1.2uz-08 
NN1f 1175. 9.3628-06 9.334B-06 l.348B-06 3.502S-08 

Aaendllent, 

-��•·••-........ .... ,, .... .. 
.. ' ... ,,, . .. ·-······ ............... -
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TAIJel '. 1-11 
\ 

MIIIOAL AVBMGB ATNOSPDJUC DISHMICII AND DD08 I'l'ICII 
PAMIIBTS18 P0lt 8/IIRP 

■anford •••rfttion Boundary 

Chi/Q 
Chi/0 Decayed, 

Di■tance Cbi/Q Decayed Depleted D/j Dir l••t•r•! l••c.!•�! l••c.!■3! l••c.!•�! ,.- 2 

• 30000 • 2.1998-08 2.6878-08 1.6838-08 4.0-948-11 

- 15100. 5.7478-08 5.501B-08 3.8551-08 1.2338-10 
.. 13000. 5.6108-08 5.3792-08 3.8611-08 1.09ts-10 
DB 12600. 6.1148-08 5.8318-08 4.2571-08 8.to5z-11 
I 12600. 5.243B-08 5.0098-08 3.6231-08 9.127B-ll 
BSB 13100. 8.8678-08 8.434B-08 6.0801-08 1.4501-10 4 
SB 15000. 8.9961-01 8.6ots-o8 6.041B-08 1.431B-10 
888 13200. l.lOOB-07 1.0478-07 7.5368-08 1.3051:-10 
s 11800. 1.02,z-01 9.8o8z-o8 7.1631-08 1.19u-10 
SSW 13700 6.822s-01 6.471£-08 4. HOB-08 7.1551-11 
SW 15600. 4.8991:-01 4.6391-08 3.2581-08 3.9908-11 
WSW 16900. 3. 4631-01 3.2301-08 2.2611-08 2. 8541:-11 
" 26600. 1.5088-08 1. 3698-08 8.936£-09 9.8421-12 
- 27800. 1.5541-08 1.3751:-08 9.0521-09 1.083£-11 
.. 30700 • 1.7581-08 1.5571-08 1.0011-01 1.6541-11 
... 31200. 2. 5151-08 2.332£-08 1. 4471-08 3.0351-11 

AINnd .. nt 4 



TABU 6.1-12 

AIIIIUAL AVBRAG8 ATNOSPHDIC D18P8RSION PAltANBTD8 AND 
DBPOSITION BSTIMATBS AT 88LICTBD LOCATIOU 

Cbl/0 
Chl/Q Decayed 

D/Q Dlatance Chl/0 Dec• ed Depleted 
Itea Direction ••t•r• aec •3 aec a3 aec ■3 .-a 

Realdence s 12125 9.1628-01 t.4208-01 6.1568-01 1.1378-10 

aeaidence NB 13415 5.3178-01 5.0198-01 3.6361-01 1.0318-10 

aeaidence Blf8 13765 5.4338-01 5.0951-01 1.,101-01 7.6408-11 

f aealdence I 13750 4.6128-01 4.3111-08 l.lllB-01 7.1458-11 

lteaidence n1 14140 7.3158-01 6.9718-01 4.Htl-01 1.1,,8-10 

� aeaidence SIB 15640 1.6211-01 1.121s-01 5.7231-01 ,.1018-11 

na Barricade • 3500 5.1108-07 5.116£-07 4.2408-07 l.47U-Ot I 
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,.2 OPDATIONAL IIOIIITORIIIC PllOGJWC8 

,.2.1 RADIOLOGICAL MOIITORIIIG 

Th• radiol09ical •n•lro�ntal a,nitorin9 pr09ra■ CRIMP) ta 
deai9ned to ••t Federal and State requir-nta. 

Th• S/BRP operational UMP will be an extenalon of the 
preoperatlonal RIIIP de■cribed 1n Section &.1.5. A co■pre
henaive radiol091cal a,nitori119 pro9r• will be conducted 
for tb• fir■t "thrH year■ of co-•rcial power production 
(or the period correapondin9 to the aa•i•ua fuel burnup in 
the initial core cycle). Th• ■cope of imnitorln9 1n 
aubaequent year• wUl be deterllined baaed upon the result• 
of the two year preoperation.al. pro9ra■ and th.e lnlttal 
tbrH year■ of S/BIIP operation. If it can be de110n■trated 
that the concentration• of radionuclide■ and do••• to 
organi■M a■ac,c:iated with a particular pathway are ■uffi
clently ■■all, the nwaber of ■a■pl•• and aaaple typea ■ay 
be reduc:.d. An adequate pr09ra■ for ■eaaurir19 radiation 
l•••l• and radioactiv1ty in the S/BNP environ■ will be 
■aintained on a continuing baaia to •••lat in verlfflncJ 
anticipated radioactivity concentration• and related public 
•-poaure. 

To the extent po■■lble, the S/BRP RDIP will be interfaced 
w1th th• 110nitorin9 pro9ra■ ••tabll■hed for the wa■hln9ton 
Public Power Supply Sy■te■ (Supply Syate■) Nuclear Project• 
1, 2 and 4. Th• operational a,nitorin9 pro9ra■ will alao 
utilise data fro■ the o.s. Depart■ent of !ner9y (DOB) and 
wa■hin9ton Stat• Radiol09ical Surveillance progr••• 
Battell• Northwe■t t.aboratori•• ha■ oondJcted a co■pre
hen■ive annual radiological ■onitorln9 pro9ra■ of the 
Ranford Generating Plant and ■urroundin9 environ■ for 110re 
than 20 yr■• Th• wa■hin9ton State Divi■ion of SOcial and 
Health Service■ oollecta and analyse■ ■a■ple■ or O,lu■bia 
River water, air, ■ilk, and ■hellfi■h at a nwaber of 
location• relevant to the S/HN� (Section 6.J.4). 

To9ether with the S/RHP -,n1torin9 pro9ra■, thl■ exten■ive 
data baa• will be u■ed to 110n1tor1 

a. Iaportant pathway■ for the anticipated type■ and 
quant1t1•• of radlonuclld•• relea■ed fro■ the 
Plant 

b. Potential buildup of lon9-lived radionuclide■ 1n 
the envlron■ent, and the phyalcal and blolo9ical 
■lte■ of accu■ulation that MY. oontribute to hu■an 
expo■ure 
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c. Potential radiation expo■ure to 1aport•nt plant■ 
and an1aal■ 

d. correlation■ betwNn l•••l• of radiation and 
radioactivity r•l••••• froa Plant operation 

, • 2. 2 CRIMI CAL EPPLUBll"f t«>NIT0RI1'C 

Th• water quality mnitorin9 progra■ will en■ure that the 
quality of the rece1v1n9 water■, the COlu■b1a River, 1• 
.. intained at the level ■pec1f1ed by State and Pederal 
■tandard• during con■truction and operation. s-pling v1ll 
be done on effluent■ fro■ the var1ou■ wa■te ■tre ... 
entering the S/BNP diacharge line. The effluent plmae will 
alao be aaapled. Th.• operational mnitor1ng pro9r
frequency and Mlhoda of analy■1■ w1ll be ba■ically tho•• 
of the preoperat1onal mn1tor1n9 pro9ra■ de■cribed in 
section 6.1. Detailed deacrlptlona of ■-plincJ location■, 
frequenc1•• and analytical technique■ are included 1n that 
■ection. At a ain1au■, the ■aapl1ng ■tatlon• and fr•
quenci•• li■ted 1n Table ,.2-1 v1ll be utilised. 

Additional ■aapllng location■ 1n the S/BRP di■charge and 1n 
the Mjor axi■ of the diacharge pluM will be e■tabli■hed 
a• part of the operational ■aapl1ng progra■ a■ necea■ary. 
Effluent in the d1■charge pipeline will be auipled weekly 
during the fir■t few mn·tha of operation until a aatUfac
tory balance of cheaical add1t1on■ 1■ e■tabli■hed. It 1a 
expected that during the 1n1t1al year of operation, ■uff1-
c1ent data will be gathered to characterize the effluent ao 
that the ■amplin9 frequency may be adju■ted appropriately. 
Th• ■aapling frequency then w1ll be reduced to bl-weekly or 
mnthly for a period of one year. Each •AIIPl• taken for 
analyaia w111 oon■1■t of a 24-hour coapo■ite to enaure a 
repre■entat1ve auple. Expected cheaical wa■t• character
latica of the diacharge are given in Table 3.6-5. Analy■l■ 
w1ll be for par-etera whlchs 

a. the preoperational pro9raa ha■ ahovn to ex1at 1n 
the intake water, 

b. are expected to be part of the d1■charge (Section 
3.6), andr 

c. are required by current State or Pederal re9u-
lation■• 

A tentative l1■t1ng of the che■ical para■eter■ to be 
aea■ured 1■ 91ven 1n Table ,.2-2, not all parameter■ w111 
be Maaured at each ■tat1on. ParaMter■ uy be added to or 
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deleted froa thia liat baaed.on th• reaulta of the pre
operational atudi•• and IIOdification• in local, State or 
Pederal requlationa. 

A detailed chem.cal atudy to define the extent and nature 
of the effluent pluae will be perfor■ed durincJ the firat 
few a:,nth• of operation. Th• aaapl1n9 acheM will be a 
thrH-dlMn■lonal grid blanket1n9 the reqion of the pluae, 
with control location• 1a■pled directly upatrea■ fro■ the 
S/IINP dlachar9e. Th• auapl•• collected will be analyzed 
for tbe par ... ter■ identified ln a., b., and c. above-� 
Thia atudy will aonitor chan9•• ln plu■- atructure and 
water quality. Pro■ the re■ult■, poait1on• for· 110nthly a.n4 
bi-wffkly aaapl1n9 location• in th• ■ajar asi.a of the, Pl·\IM. 
will be deter■ined a• part of the ove:r._1-1 Qpe-ratiO:nal --•�•r-, 
quau ty aon.a. tor in9 pro9ra■• Knowt.ed.9• •nd- espeii•ence · · · · · 
gained durin9 the firat year•• aa..apl1n9·pr.09ru "11.l'b• th•· 
baai■ for the on90in9. water quality and che■ical d·i■charge 
aonitorlng ■tudie■• 

Th• operational pr09ru will be coordinated with the 
exi■tinCJ water quality ■onitoring conducted upatreaa at 
Vernita Brid9e (RM 388.l) by the OSGS, and ■i■ilar di■-
char9e a:,nitorlng conducted for WNP 1, 2 and 4 down■trea■ 
of the S/HMP, a■ well a■ with the OSGS pro9ra■ at Richland 
(RM 338.9). 

6.2.3 THERMAL !PPLOENT MONITORING 

Th• operational proqra■ for ther■al effluent .,nitorin9 1• 
part of an lnteqrated che■ical and hydroloqlcal ■tudy of 
the diacharge and receivin9 water■• Many of the ■aaplln9 
location• are the .... •• have been identified ln the pre
operational pr09ra■ in Section 6.1 and the additional thr••
di■enaional pluae a:,nitorln9 atation• requireJ for water 
quality -,nitor1n9 in Section 6.2.2. Th• ther■al 
aonitorinCJ progra■ conal■ta of ln■tantaneoua and continuou■ 
.,nitoring atudi••• Th• ln■tantaneou■ temperature 
monitorln9 progra■ function■ in conjunction with the 
operational water quality progra■ to provide bl-weekly to 
mo�thly ■eaaure■enta. Sea■onal ■tudle■ of the te■perature 
profile■ ln the Colullbla River n•ar the S/HNP dlachar9e 
will monitor the extent of the ther11al plu■-. 

6.2.3.l Continuou■ Ther■al Monitoring 

Continuou• therao9raph■ will be placed ln the 8/HNP intake 
and di■charge. Temper.�ur• ■ea■ure■ent■ will be ■ad• at 
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..,, .. locationa with the frequencl•• noted in Table ,.2-1. 
ftla aanltorlncJ grid will tie into two ••i•tincJ continuou• 
tbeC1109raph• uintained by UIGS at Vernita arid9e and tbe 
City of alc:hland water ■upply intake a• well•• with 
propoeed c:ontinuou■ ther1109raph at the intake of WP 1/4. 

§1213.2 ln■tantaneou■ Theraal Monitoring 

TIie thenaal and water quality aonitoring prograu under
taken duri119 S/BIIP operation• will be integrated. lnatan
taneoua teaperature Ma■ure■ent■ will be routinely ud• at 
all water quality aaapling location■ (Table 6.2-1). During 
initial S/IIIIP operation, theraal pluae definition will be 
aade in conjunction with the cheaical water quality atudi•• 
outlined in Section 6.2.2 over a three-diaenaional grid. 

f,2.4 NBIBO-OLOG?CAL MON?'l'ORING 

The operational ■eteorol09ical aonitorin9 progr• will be a 
continuation of the preoperational progra■ di■cu■aed in 
Section 1.1.3.1. 

f,2.5 IC9LOGICAL MDIIITORIRG 

The ecology of the Bantord R•••rvation ha• been under 
continuou• ■tudy ■inc• 1943 by State and Federal a9enci•• 
(Section 6.3). Th• operational and preoperational progra■ 
will auppl ... nt the accuaulation ot ■cientific data by 
acquiri119 additional biological lnfor■ation. 

TM operational aonitori119 progru tor the 8/DP will be a 
continuation of the pr.operational prograa (diacuaaed in 
Sectlona , .• 1.1.2 (Aquatic) and 6.1.4.3 (Terreatrial)). Th• 
operational prograa will be conducted tor one year, after 
whic:b an ••aluation will deteraine the nec•••ity of continu
ation ex alteration. 

Additional ■onitori119 pr09rau will be conducted during th• 
firat year of operation to ••aluate the incidence of 
iapin11■1nt and entrainaent in the Plant. intake and cooling 
water •lll'Plf ayat•. 

,.2-4 AMndllent 4 
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•TD QOALrff 11011lTOllt•a ITATIONI 
OPSMTJCIIAL tllOOMN 

-

Vernita Brid9• 110-0 (OIC:S) 388.1 

8/IDIP Intake •0-1 3,1., 

1/IINP Di■char9e 110-lA 3,1.5 

Dolfflatreu Boundary 
of Le9al •0-2 3,1.4 
Mi xi n9 zone 

2 Miln Downatrea 
Alon9 Major W0-4 359.5 
Axi■ of Di■char9• 

•• 1 • 4 Intake W0-5 351.t 

City of Richland 
Municipal Intake W0-7 338.t 
(USGI) 

12/21/11 

1/IIJQI 
l•pUn9 

frequency 

Monthly 

Continuou■ 

ConUnuou■ 

Monthly• 

Monthly 

Monthly 

Monthly 

•scheduled frequency after Ur■t year. Durin9 the fir■t 
year thi• atation will be ••pled aore frequently. 

uend .. nt 4 

4 
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TYY f,2-2 

CUNICAL ,AIAIIITDI IIDIUUD JN OPUATJONAL 
11011ltOUIIG ,IIC)Q»...M ( l) 

C•leiu■ 

NaCJn•aiu■ 

Iron, Tot•l 

Silie• 

Cllro■i u■, Tot•l 

Chro■iu■, ••••••l•nt 

COpper 

Le•d 

NanCJ•n••• 

Pboaphorua, Tot•l 

lodiu■ 

Tin 

line 

IOr•t•• 

Cblorid• 

Nitr•t• 

lulfat• 

Sollda, Total lu■pend•d 

Solida, Total Di••�l••d 

Alk•llnity, Total 

Bardn•••• Tot•l 

011 and Gr•••• 

O•YCJ•n, Di■■olved 

Chlorin•, •••idual 

Chlorin•, De■and 

Colifor■, Fecal 

Conductivity 

Turbidity 

Te■peratur• 

pB 

Cl) Thi■ U■t of par ... t•r• will be IIOdifl•d to ineor• 
por•t• all chnic•l para■-t•r• that will be r•quired 
by the., ... NPDII ••r■it with th• ltat• of Waahin9ton 
and any •pplic•bl• P•d•ral r•quire■-nt■ in fore• •t 
the ti■- of oper•tion. 
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Pat•t 1• aware of en•lronaental •a•ur ... nt and aonltorln9 
pr09r- llated in tb• following NCtlon• which aay be 
related to ■ucb pr09r- tbat PUCJ•t plan• to conduct. 
'1'11e•• progr- will be followed to deteralne tb• relewance 
of tbe lnforaatlon obtained, and lnforaatlon will be 
••changed u appropriate. 

S 1 3 .1 llmllOLOGlCAL AIID •na QOAL1T1' STUDIBS 

U.S. C.Ologlcal Sur•ey, 
Tacaaa Dlatrict Office 

o.s. C.Ologlcal Surfty, 
Tacaaa Dlatrict Office 

u.s. C.Ological Sur•ey, 
Tacoaa Di■rict Office 

Pr99raa 

Continuou• water ■ta9e and di■-
char9e •a•ur ... nt■ of the 
Coluabia Ri•er below Prie■t 
Rapid■ D• (RM 394. 5) (Ref 1) • 

Contlnuou■ water tNperature 
•a•ur ... nt■ of the Coluabia 
Ri••r at the City of Richland 
water ■upply treatNnt plant 
(RM 331) and at Vernita lrid9e 
(1111 311.1) (Ref■ 2,3). 

Monthly to quarterly 
aonitorin9 of National Streaa 
Quality Accountin9 Network 
Station• at Vernita Bridge and 
City of Richland puapin9 plant 
intake. ParaMtera Na■ured 
area conductance, pa, turbid
ity, diaaolved oay9en, fecal 
colifora, hardne••• .. jor 
cation• and anion■, alka
linity, diaaolved and au■-
pended aolida, dia■ol'led 
ailica, total and di■aol•ed 
nutrient■, Ntala (total 
reco•erable, auapended reco•er
able, and diaaol•ed). In 
addition, at the Vernita 
Bridge Station, periphyton 
bioaa■a, chlorophyll a and b 
and phytoplankton celI count• 
are conducted. 

6.3-1 AINndllent 4 

' 



o.s. Departaent of Bnergy, 
Richland Operation• 
Office 

o.s. Departaent of Bnergy, 
Richland Operation• 
Office 

o.s. Departaent of Bner9y, 
Richland Operation• 
Office 

U.S. Departaent of lner9Y, 
Di•iaion of Bioaedical 
and Zn•ironaental 
Reaearch 

u.s. Departaent of Inergy, 
Richland Operation■ 
Office 

o.s. Aray Corpa of 
Zn9ineer■ , ■orth Pacific 
Di•iaion 

Waahin9ton State 
Departaent of lcol09y 

12/�/ll 

Wee.kly pa, turbidity, 
dlaaol•ed oxygen, bioch-ical 
oxygen d•and, and colifora 
aaaplin9 of the Colabia Ri•er 
at the City of ftichland water 
aupply treataent plant (IUI 
331), 300 Area (IN 345), and 
Vernita Bridge (RM 311.1), by 
aattelle-Worthwe■t (Ref 4). 

WHkly colifor■, fluoride and 
nitrate ■mpling of Coluabia 
Ri•er at the City of Richland 
water ■ut'S)ly treat■ent plant 
(JIM 331), JOO Area (JIM 345), 
and 100 Ar••• (to RM 314), by 
Sanford znvironaental Health 
Poundation (Ref 5). 

Monthly to annual groundwater 
depth and water quality 
■eaaure■ent■ for ob■ervation 
well• on Ranford R•••r•ation, 
by Battelle-Worthweat and 
Jtockvell Hanford Coapany 
(Ref■ 4,6). 

Studiea by Battelle-Worthweat 
on ■ediaent and radionuclide 
tran■port in the Coluabia 
River below Prie■t Rapid■ 
(Ref 3). 

lnvironaental ■urveillance of 
the 1,vel■ of radionuclide 
concentration■ in Culuabia 
River water, food■tuff■, 
wildlife, eoil■ and Ye1Jeta
tion, and direct radiation on 
the Ranford Re■ervation, by 
Battelle-Worthwe■t (Ref 7). 

Re•iew of Coluabia River and 
tributarie■ water re■ource■ 
(Ref I). 

Water teaperature, di■■olved 
oxygen, conductivity, color, 
pa, turbidity, total colifor• 
bacteria and fecal colifor■ 
bacteria ■a■plin9 in the 

,.1-2 Aaendllent 4 

4. 



1/ID-UC/U 

U.S. �nvironaental 
Protection A9ency 

f.3.2 1cor.oc;JCAJ, PAMNBTBM 

Coluabia River at Bi9hway 24 
lri&Je near Vernita (RN 311.1) 
C•-iaontbly durin9 water year 
1972, quarterly durin9 water 
year 1975, •-laontbly aince .. 
October 1975), and at the Port 
of •••co public dock c• 121., 
(■-iaonthly Decellber 1971 -
lepteaber 1972), and occa-
11onal blocheaical oxnen 
d ... nd and ■treaaflow deter■i
nation• at both ait••• Saa
plin9 of additional 21 par ... -
ter■ at Vernita brid9e durin9 
water year 1972 (Ref 9). Data 
alao available throu9h STODT 
(Ref 10). 

Ni■cellaneou■ water quality 
Na■ureaent■ in STOUT data 
1y■t- for period 1957 to 
pre■ent at followin9 Coluabia 
Rivor location■ between Nc:llary 
and Prieat Rapid• Daa■ 1 RN 
292.0 (Mc:Rary Daa), 292.4, 
292.5, 293.0, 324.9 (above 
aouth of Snake River), 32S.3, 
321.0 (Kennewick-Pa■co rail
road brid9e), 328.3, 329.0, 
330.0 (Kennewick-Pa■co State 
Rl9hway 12 brid9,J, 334.7 
(below 110uth of Yakiaa River), 
311.l (Vernita lrid9e, State 
Bi9hway 24), 388.5, 395.S, 
397.l (Prieat Rapid■ Daa) 
(ltef 10). 

,.3.2.1 Aquatic studi•• Jo Progr••• 

Agenc;x 

u.s. Departaent of lner9y, 
Divi■ion of Bioaedical 
and lnvironaental ••••arch 

Prograa 

Annual (■inc• 1947) cen•u• of 
the fall Chinook 1al110n 
1pawnin9 population in the 
Coluabia River between Rich
land and Prie■� Rapid■ Daa, by 
lattelle-Northve■t. Weekly 

Aaendaent 4 
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o.s. Departaent of Bn•rCJY, 
Di•iaion of Bic:aed•cal 
and Bn•lronaental 
R•••arcb 

o.s. Department of lner9Y, 
Divialon of Bioaedical 
and Bn•ironaental 
.. ••arch 

O.S. Aray Corpa 
of Bn9inNr•, Grant 
County PUD, Ch•lan 
County POD 

Nid-Coluabla Stud••• 
COllllittN 

Grant County PUD 
Bphrata, Wa•hin9ton 

••rial obaervation• haft 
pro.ided data to ••aluate tbe 
fluctuation• in •r.wnincJ 
population• •n th • MCtion of 
th• r•••r and to ••u•n• the 
relat•on•bipa between nuaber• 
of f••b and perturbation• •n 
tb• ri••r <••f 11). 

ltudi•• on fi•h beha•lor •n 
water• who•• quality ha• been 
altered by var•ou• perturba
t•on•. Bllpha•i• in th•• work 
1• on th• effect• of water 
level fluctuation on th• uae 
of ahorelin• •nd •h•llow v•t•r 
habitat• by reaident and 
•nadroaou• fiah (Ref 12). 

Stud••• by llattell• Northwat 
on the lapact of flow 
aanipulation due to hydro
•l•ctr•c power 9eneration on 
iap,rtant fi•h apec•••• 

Studi•• of upatreaa adult 
••trant fi•h pa•••t• o.er 
Coluabia R•••r da■a. Th••• 
f••h count• are 9enerally aad• 
froa Apr•1 to October ••ch 
year. 

Studi•• on Prleat R•plda Da■ 
and th• Ranford Reach to 

lncr•••• aalllon production by 
a••••••nt aort•litiea •ccu
rately, •••••••nt flah cond•
t•on and laprov•n9 aurvl•
•bil•ty pa•t Prie■t R•pld• Du 
(Ref 13) .• 

on-9oin9 aurvey of fall 
chinook aal■on apawnin9 area• 
on Vernita Bar, downatreaa of 
Prieat Rapid• da■, froa 1971 -
1910 (Ref• 14, 15). 
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Grant County PUD 
Bpbrata, Wubi119ton 

Grant County PUD 
Spbrata, Wa•hi119ton 

Grant, DoU9la• and 
Ch•lan Counti•• POD'• 

Grant., DQucJlaa and 
Ch•lan COunt.ie• mD'•· 

•••hin9ton State 
Departaent of 
Pi•h•ri•• 

waahin9ton State 
Departa•nt of 
a ... 

o ••• Piah and Wildlife 

National Marin• 
,i•h•ri•• S•r•ice 

ltlldi•• of tbe contribution of 
Pri••t aapid• Batcb•ry fall 
cbinook to th• artificial and 
natural apavni119 population• 
n•ar Pri••t Rapid• Dam durln9 
1979 (bf 1,). 

ltlldi•• at Pri••t Rapid• D
in 1981 to •••••• fry_,._ 
Mnt• down•tr ... throu9b th• 
for•bay •nd d- , .. f 17). 

An •••••••nt of the down
•tr•- ai9r•tion o.f ju••nil• 
aalaonid• in th•. aid�llll!lb:1.• 
a:i•r <••f 18). 

••alua.tton·· of.·. tbe, •ffec.tb:e
ne••· of·••at•r· aplllln9 •t 
••n•pua Du for th• pa•••t• of 
ju••nile ••laon (Ref 19). 

A•rial •pavnin9 •urv•y• in th• 
Ranford Reach and vicinity. 
Sur••y• to d•teralne chinook 
■pawn n9 •r• conducted froa 
October throu9h No•e•ber. 
C•rca•• recov•ry of apawnin9 
f•ll chinook ••l.aon occur• on 
an irretular ba•ia. 

Year-round cre•l cen■ua of 
an9lera in th• Rin9old area, 
and in the upper Ranford R•ach 
froa July - October. Periodic 
fi■h ■uplin9 and ■lou9h 
■ur••Y• ar• conducted to 
d•terain• r•lativ• abundance 
of fi■h apeci•• and production 
of re•id•nt fi•h apawniftCJ 
ar••• 

ltudie• to deterain• i■pact of 
reaident fi■h population■ on 
aalllonid aaolt rearin9 ln 
McNary pool. 

Re•••rch on tiain9 and 
abundance of juvenile down
atreu ■i9rant aalaonida at 
Prie■t Rapid• Du. 
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••••arch on the enbanc ... nt of 
downatreaa pa••89• of jllftnlle 
aalaonlda at Prleat aapld• Dall -
and other POD da• on tb• 
Coluabla •l•er. 

f,J.2.2 !t\•Sd t1rr11sr1a1 Jcology Monitoring pr99ra1 

lltDSI 

Grant County P.O.D. 

Waabln9ton Public 
Power Supply Syate■ 

Progrp 
Grant County POD 1• conductl119 a 
ahort-ter■ atlldy of the effect• of 
fluctuatln9 water 1•••1• on laland 
habitat• in the Ranford aeacb of 
the Colu■bia River. Thia atudy 
will aupply little relevant infor■a
tlon for th• 1/DPr noneth•l•••• 
the final report will be reviewed 
caef 20,. 

Vnetatlon. Studiea in the vlci
n ty of WP 1, 2, and 4 have been 
conducted under contract to 
aattelle, Pacific Worthweat 
Laboratoriea, and Beak Conaultanta, 
Inc. Th••• ■tudle• are contlnuin9 
and include v99etation tranaect• 
and ■oil and plant ch .. iatry. 
TheH atudi•• will prcwide baaeline 
data for 110nitorin9 the effect• of 
drift on the ■oil and ve9etation. 
Th••• data will be uaed to deter
■in• if drift i■pacta ■i9ht poten
tially occur at the 1/IIWP (a.fa 21, 
22, 23). 

Wildlife. Studiea ln the vicinity 
of•• i, 2, and 4 have been 
conducted by Supply sy■t• peraon
nel and Battelle, Pac fie Rorthweat 
t.boratori••• Th••• atudi•• 
docWNnted relative abundance of 
pocket ■le•, deer, rabbit• and 
landblrda. Th••• data will•••••• 
the i■pact of drift on realdent 
wildlife. Stlldlea of deer, rabbit• 
and landblrd• are continuln9. 
Th••• data alao will be uaed to 
deter■ln• if drift i■pact• ■19ht 
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o.a. Amy Corpe of 
Sngineer■ 

o.s. Departaent of 
Bnergy 
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potentially occur at tbe •� 
, .. f. 21, 22, 24). 

ltudie■ of tbe riparian biota 
wre c:onducted in 1910 Wider 
contract to Battelle, Pacific 
llortbw■t t.boratoriea. Tbe i■■ued 
report 1• titled •wildlife o■a9e, 
Threatened and Bndan9ered Specie■ 
and Babitat Studi•• of tbe Ranford 
.. acb, Coluabia Riftr, Waebi119ton•. 
Thie ■tudy e•aluated potential 
iapact■ of the potential .. n 
Pranklin D•. Data pre■ented in 
tbi• report i■ directly related to 
S/IIIIP and 1• cited frequently in 
Section 2.2.1 (Ref 25). 

� !£••�"• 
Th• objectiff of the 

Ard an • Bcol091 (AI.a) Re■erve ia 
to quantitatb,ely a••••• tbe role 
of •n•lronaental •tr••••• on the 
■tructure and function of ■hrub 
■teppe eco■y■teu in the nortb
we■tern United Stat••• Watural and 
aan-induced •tr••••• haft been 
••aluated for a 10-year period on 
the ALB ••••rve. Wide■pread 
■tr••••• ■tudied include drou9ht, 
fire, cattle 9rasi119 and plowing. 
Data re9ardin9 habitat ■tr••• 1• 
relevant to the S/RRP (Section 
2.2.1.1). Data re9ardin9 v99eta
tion and wildlife pro.id•• valuable 
r99ional data on the ■hrub ateppe 
that 1• ■Wlllariaed in Section 2.2.1 
, .. f 21). 

VNetation. Battelle ha• conducted 
•ecJ•tatlon ■tudie■ on the Ranford 
••••r•ation for ••••ral year■, 
includin9 ecological characterisa
tion and ■tudi•• of productivity, 
aucce■■ion, fire effect■, reve9eta
tlon, drought re■pon■e, and uptake 
of tran■uranic eleMnta by plant■• 
Soae of th••• were clo■e enough to 
the S/RlfP to provide valuable 
back9round infonaation (Section 
2.2.1 and Ref 21). 
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aoc:lnNll International i• conduct• 
int radionuclide accuaulation 
atudi•• of plant ■-pl••• but not 
ecol09ical 999etation atudi••• 
'l'lleN data are not particularly 
relnant to the •� <••f 20).. 

WUdliff. Battell• bu conducted 
uny atudi•• on th• wildlife of the 
Sanford .. ••r•ation includi119 
babitat requir-nta, food habit■, 
population ecol09y, brNdi119 
ecolOCJY and radionuclide tran■port. 
In 9eneral, th••• ■tudl•• pro.ide 
relnant data on the S/DP area and 
often will help aonitor wildlife 
iapacta which .. , re■ult fr011 the 
S/IID (aef 21). 

In addition to the continuln9 
atudl•• at the AI.a ••••r••• lon9• 
tena aonitorin9 of certain wildlife 
population• are belnt conducted 
thrOU9hout the Ranford ••••rvation1 

a. Canada Coo•• •••tin9 Survey•. 

Since 1953, routine yearly 
■urvey• of goo•• neatin9 on 
Ranford i■land• have been 
conducted. Productivity of 
individual neat• on each of 20 
ialanda ha• been docuaented 
and related to natural and .. n
cauaed environaental chan9•• 
(bf 21). 

b. Great Blue Reron Studi•• 

aadionuclide and heavy Ntal 
analy••• of escreta collected 
under a colony at Ranford haft 
been coapared to ••••ral other 
coloni•• in the Worthweat. 
Thia atudy enable• reaearch•r• 
to ••aaln• the trend• in 
chnical C011po■ition of 
••creta a• they relate to 
known contaaination in the 
environaent <••f 2,,. 

,.3-1 
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o. Bald •�le Wlnterl119 lurft,a 

Yearly wlnterl119 ■UftJ■ of 
bald •a9l•• are coaclucted on 
tbe Buford ... cb ol tlle. 
Coluabla a1 .. r. A careful 
watcb 1• belnt aade to deter-
■lne if Benford operation■ are 
ba•ln9 any l■pact on tlli• 
threatened ai,.cie• acti•ltle• 
( .. f 2,). 

d. Gulla and Tern• 

Two c:olonle• of rl119-bllled 
and California 91111■, and 
tbre• colon!•• of Porater•• 
tern• ne■t on l■land• in tbe 
Sanford .. ach. Periodic 
n•atl119 aurvey■ relate ne■tin9 
aucc••• to •arlou■ •n•iron-
Nntal perturbation■ ( .. f 2•>• 

•• Deer 

over 20 ■ul• dNr are preaent-
ly 1Min9 radiotracked to deter- I 4 
aine ■ovlllNnt pattern■ in rela-
tion to Ranford operation■ 
( .. f 2,,. 

'I l. l NftfOIIOLOGICAL !PJTORJ!G PltOGJWII IN PROGWS 

M•ocx 

•••bin9ton Public Power 
Supply ly•t• 

•r99re 

Th• Mteorol09ical data 
collection pr09r• at tbe 
IIIIP-2 ■it• (about 5 ail•• froa 
the 8/DP lite) wa■ opera
tional fraa April 1974 to June 
1971 and waa reauaed in the 
fall of 1979. lyat .. •••ure
Mnta include wind ■peed and 
wind direction at the 33- and 
245-ft l•v•la. Teaperatur• 
difference Na■ureMnta are 
••d• IMtween th• two level■• 
Dewpoint teaperature la 
••••ured at th• 33-ft level, 
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o.a. Departllellt of ■neru 
aiablud Operatlona Office 

precipitation la .. aaured at 
9round l•••l. 

Th• ■anford lleteorol09lcal 
Station (11 ail•• waVnortb
wat of the 8/DP lite) la 
operated for the Departaent of 
■nern (DOB) by aattelle. 
TIil• atation 1• aanned by an 
obaer-.er-forecaater 24 bra/ 
day. Coaplet• aurfac:e watber 
obaer•ation• are aade hourly. 
Wind and t-■perature profile• 
fro■ the aurface to 400 ft are 
aonitored continuoualy (Ref 
27). In addition, a network 
of ei9bteen t•l-tered wind 
and teaperature atatlona, 
includln9 tho•• near the WIIP-2 
alt• and S/BIIP Site■, 1• 
operated on the Ranford 
.. ••rvation to a••i•t in 
definin9 airflow pattern•. 
Nicroaeteorol09ical and 
cliaatol09ical record■ datin9 
frca 1944 to 1970 are avail
able fro■ the Ranford 
Neteorol09ical Station 
(Ref 21). 

0.1. Departaent of Bner97 Cliaatol09ical ■ea■ur ... nt■ of 
aicbland Operation• Office ■axiaua and ■ini■ua tnpera

ture, huaidity, and precipi
tation are currently bein9 
■ade on DOB'S Arid Landa 
Bcol09y (ALB) Reaerve by 
Battelle (Ref 29). The ALB 
Re••r•• 11•• to th• we■t of 
the S/DP Site. 

f,l.f MPJOJe9915iNc mzRJP JP P110Cffl191 

h•ocx 

0.1. Departaent of Sner97 

Progre 

A coaprehen•i•• radiol09ical 
■onitorint pr09raa for the 
Ranford Plant and ■urroundin9 
environ• la carried out by 
lattelle-Worthweat 
Laboratori•• to evaluate the 
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Waabin9ton State, DiYi■ion 
of Social and •••1th 
S•r•ice■ 

Waabin9ton Public Power 
Supply Syat .. 

:b"-12/21/11 

diapoaition and tranalocation 
of Sanford plant-releaaed 
radionuclide■ (continuou• 
■ince before 11,0). Table 
,.1-1 prcwidea a ■m111ary of 
the pr09raa, taken fraa 
... ference 30, and Pi911r•• ,.3-
1 and ,.3-2 ■how ■a11plin9 
location■• Annual report■ 
prcwide ■ur••illanee pr09raa 
detail■ ( .. f JO) and re■ulta 
(Ref• 31, 32). 

A ■tate-wid• radiol09ical 
pr09raa la carried out by th• 
Radiol09ical Control Onita 
(Ref 33). Saplea of Col\lllbia 
aiftr water, air, ■ilk and 
abellfiah are obtained at a 
nuaber of location■ r•l••ant 
to IIIIP-2 and WP-1/4 which are 
abown in Table 6.3-2 and 
Pi9ure 6.3-3. Reaulta are 
reported to the lnvironaental 
Protection A9ency and pub
liahed annually. 

Preoperational radiol09ical 
en•ironaental pr09ra■ prior to 
the ■tart-up of lftfP-2. Table 
6.3-l provide■ a auaaary of 
the pr09raa taken frca 
aeferenc• 34. Pl9ure 6.3-4 
and it■ key, Table 6.3-5, ■how 
the aaapUn9 location■• Table 
6.3-4 liat■ repreaentation 
re■ulta of aaaplea collected 
between March 1971 through 
.June 1910. 

The reaulta of the UI DOB and 
Waahin9ton State pr09r ... are 
publiahed annually and are 
avaUab_l• publicly. Their 
procedure■ and Nthodol09iea 
are diacuaaed in their annual 
report■ (Ref• 30, 31, 32, 33, 
and later report■). 

Th• Supply Syate■ pr09raa la 
diacuaaed in Refer•nce 34. 
Th• 8/BRP la interfacin9 with 
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tbe lapply •r•t• pr09r• to 
tbe estent poe■lble (SecRl• 
,.1.s,. 

ne re■ulta of all tllr• 
P&'OI&'- are readllr ·••llabl• 
to tbe 1/flff. 
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9. a. Cunn1n9ha■, Water Qualit1 Monitor1n9 Sect1on, 
wa■hin9ton State DepartMnt of Ec:olo9y, Olyapla, 
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10. u. s. !nvironMntal Protection A9ency, Storet Data 
(197,). 

,.3-13 AINndMnt 4 

4 

·It 



11. 

12. 

13. 

14. 

1/DP-UC/D 12/21/11 
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lt. 
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39 
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of the Ranford Area, BNWL-1605, Pacific Northve■t 
Laboratory (l972). 
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6.3-15 Allend .. nt 4 

4 
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IIOUl'IQ DIVIIIOIINDITAL IADIATIOII SuaYSILLAIICS SCUDULII - 1979 
U. S. DUAllTIIDl'I' CW SlmllUY 

lbeet 1 of 2 

Type of 8aJN>\e Type of Anal1ala ! !! !! !!! g B ! 

ll&'l'Da 

Co1Wlbla atver Water 

Sanitary Water 

Groundwater Well• 

Alaa 
filter• 

Molecular Sieve• 
Cbarcoal Cartridge 

OTIISlla 

Radiation Level 
Sborelin• Survey 
llaate lite Survey 
Road Survey 
Aerial Survey 
bllroad Survey 
Nilk 

Pleb (ColUllbla River) 
llild Fowl 
........ 

bdloactlvlty 
Doee bte 
Cb-teal 
atologleal 
a.clloaetl vi ty 
Cb-teal 
a.dtoaetlvlty 
Ch-teal 

bdioactiv• 
Partleulat•• 

Tritlua 
aadiolodln•• 

Doe• ••t• 
Doe• a.te 
Radioactl vl ty 
Radloaetl vi ty 
a.dloactl vi tr 
a.dtoaethlty 
aadloaetl "1 ty 
aadloaetl vi tr 
aadloaetlvlty 
bdloaetlvlty 

2 2 

2 

2 
2 

1 l ' 

2(a) 
340 1, 

35 I 4 
255 40 

44 

' 

10 34 

,1 

11 
3 '' 3 

' 3 

3 2 
, 

1 1 4 
2 5 ' 

10 

. . .  
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type of luple 

loll 
Vegetatloa 
Foodatuffaa Neat 

Produce 

type of Analy■ia ! 

bdloactl•itr 
aadioactl •1 tr 
aadioactl •i tr 
aadioactl •i tr 

!! !! !!! g 

l 
5 l 

(a) Saapl•• routinely analysed and reported by tbe Banford Bnwlronaental ■ealtb 
Foundation. 

l 

! 
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Station Code 

Pug•t Sound 
PS 0101 

0102 
0201 
1302 
1702 
1704 
3201 
3301 
3401 
3501 
3601 
3602 
3603 
3'04 
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IIIYIIIOIIIIDffAL ltADIATJOII SURVIIILLAIICB llftliOU 
IIASBJIIG'!OII STATB DBPAlffllDl'I' or SOCIAL AIID BBALTB SBRVJCa 

IIBALTB SBRVJCBS DIVISIOII 
July 1977 to June 1971 

Location 

Seattle - Saith Tower 
Seattle - Boeing Field 
Cedar River - Landaberg 
Puyallup River - Puyallup 
Puget Sound - Bangor 
Puget Sound Naval Shipyard - Breaerton 
Olyapla 
Bdaonda 

Bre .. rton 
Bangor 
Pack roreat - Lt. Br. of Spring 
Pack roreat - Rt. Br. of Spring 
Pack roreat - Ditch below Spring 
Pack roreat - Ditch 200' Uphill 

Suple TYpe 

Air 
TLD* 
Surface Water 
Surface Water 
Oyater, Sedi .. nt 
Sedl .. nt 
TLD 
TLD 

TLD 
TLD 
Ground Water 
Ground Water 
Ground Water 
Ground Water 

Coaatal Penlnaula 
CP 1801 Blaa TLD 

TLD 2401 

Southveat 
SIi 0301 

0904 

0905 

Port Angel•• 

lalaaa River - lalaaa 
Coluabla River - Longview 
Cottonwood Jaland - Coluabia River 

Surface Water 
Surface Water 
Sedl .. nt 

• 
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Station Cod! LOcatlon SUPle Tffl 

o,o, ColWlbla alwer - sa■t 8bore, Trojan Sedl .. nt 
1100 lalaaa - Sewage Treat .. nt Plant TLD, Soll 
2002 lloodland Nllk 
2100 lel■o - Vl■lon Acre■ TLD, Soll 
3100 �wlew, Ocean Beach Subatatlon TLD, Soll 
4100 T an Plant - Neteorology Toller TLD 

■or�bwe•� 

W 0204 Skagit River - Concrete Surface Water 
0«01 Skagit County - General Area Nllk 
1501 Belllnghaa TLD 

1,01 Lyau TLD 

Soutbcentral 
SC 0202 Yaklaa alver - Yaklaa (Parker) Surface Water 

llortbcentral 
IIC 0103 Okanogan alver - Malott Surface Water 

0701 Wenatchee - Sewage Treataent Plant TLD 

Southeaat 

I 
•• 0011 Hanford - Well ,,t-17-5 r.round Water 

0012 ■anford - Well ,,,-,-•2 Ground Water 
i 

0013 ■anford - Well ,,,-2-1 Ground Water 

I 
0104 Coluabla alver - Richland Water Surface Water 

:, 
Treat■ent 

� 0,01 Benton County - General Area Nllk 
.. 0701 Franklin County - General Area Nllk 
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Station Code Location 

1101 alcbland 
1201 Ranford - NBCO Burial Site - NS Corner· 
1202 Ranford - NICO Burial Site - • Corner 
1203 Ranford - NBCO Burial Site - SW Corner 
1204 Ranford - IIECO Burial Site - ss Corner 
3201 .,,,ss - 2 - Station l 
3202 .,,,ss - 2 - Station 2 
3203 UPS& 2 Station J 
3204 UPSS 2 Station 4 
3208 v,,ss 2 - Station I 
3235 n,ss - 2 - Station 35 
1236 UPSS - 2 - Station 36 

Northeaat 
•• 0101 Spokane - City Ball 

0102 Charraroy - 20 ■ll•• north of Spokane 
0103 Spokane 
1101 Deer Park - General Area 
2101 Sherwood U. Nill - Station A 
2103 Sherwood U. Nill - Station C 
2105 Sherwood U. Nill - Station S 

r 
2106 Sherwood U. Nill - Station P 
2107 Sherwood U. NI 11 - Station G 
210, Sherwood u. Nill - Station Rajevakl Ranch 

l 
I 

2121 Sherwood U. Nill - Station Ll 
2122 Sherwood U. Nill - Station L2 :I 
2123 Sherwood U. Nill - Station Ll ,. 

• 2124 Sherwood U. Nill - Blue Creek 

Sheet l of• 

Spele TJP! 

TLD 
TLD, Soll 
TLD, Soll 
TLD, Soll 
TLD, Soll 
TLD, Soll 
TLD, Soll 
TLD, Soll 

TLD, Soll 
TLD, Soll 
Secll■ent 
SedlMnt 

Air 

TLD 
TLD 
Nllk 
Soll, Air 
Soll Air, TLD 
Air, TLD 
Air 

Air, Soll, TLD 

Air, Soll, TLD 

SedlMnt 
SedlMnt 
s. Water, Sedl■ent 
S. Water 

• 

' 

I 

t 
N 

··\� . \ 

• 
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Station Code 

2131 
2123 
2133 
2114 
2135 
211, 
2131 
Zllt 

lberwood u. 

lberwood U. 
lberwood u. 
lberwood u. 

lberwood U. 
Sberwood U. 

Sberwood o. 

Sberwood o. 

�beraolualneacent DoalNter 

TUU 1.3-2 

Location 

Nill - Statton 81 
Nill - Station 82 
Nill - Statton 83 
Nill - Station •t 
Nill - Station� 
Nlll - StatloA •l 
Nill - Statton_, 
Nill - Statton .. , 

lbMt 4 of 4 

..... !IP! 

Ground Water 
Ground Water 
Ground Water 
Ground Water 
Ground lfater 
Ground Water 
Ground Water 
Grounct Water 

, _ _) 

I 
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SUPPLY IYSTIII MDIOLOGICAL DIVIIOIINDl'l'AL NOIIITORIIIG PIOGltl..N 

Suple TYe, 

Airborne Parti
culate and 
aaclloloclln• 

Direct 
aadlath,n• 

Locattonl 

1.2 all•• 8 of IINP-2 
1.5 allea m of IINP-2 
2.0 all•• IS of IMP-2 
tall•• 8SS of ••-2 
7 ail•• ISS of ..,_2 
I all•• 8 of ••-2 
l all•• 111111 of ••-2 

4.2 all•• as of IIIIP-2 
30 all•• 11811 of •P-2 

lupllng an4l 
Collection Pregueney 

Contlnuoua la■pllng 
lfHkly Collection 

1.2 all•• I of IINP-2 Quarterly, Annually 
1.5 all•• m ·of llliP-2 
2.0 all•• SB of IMP-2 
t allea SIB of IMP-2 
7 all•• 8S of IIIIP-2 
I all•• 8 of ••-2 
l allea.., of·IMP-2 
t.2 all•• as of _,_2 
30 allea 11811 of IINP-2 
3 allea S of-•P-2 
l all•• m of IMP-2 
7 all••.., of ••-2 

ll atatlon• at 22\0 aector• 

Type and Prequencyll 
of an,1,,1a 

Partlculate1 
Groa• aeta2 

a .... laotoptcl 
on quarterly coapo-
alte (by location) 

aactloloclln•• 
a .... for 1-111 
weekly 

a .... oo.e 

.. 

i 
I 
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Locatlonl 
8aapl1119 and1 Type and Frequeacyll 

Spele Type Collection Freguencv of an·•lt•l• 

atwer llater Intake IIIIP-1/t5 Coapoalt• aliquot■' G .... l■otoptcl 

Dl■cbarge IIIIP-1/t5 for 11011th 
Intake IIIIP-2 Trltlual 
Dlacbarge ••-2 

Drlnklnt llater l ■lle■ DD& 300 Area Coapo■ite aliquot•' Ga ... l9°toptcl 

11 all•• licbland llater for ■ontb Trltlu■ 
• Treat■ent Plant 

' Ground llaterl 11 well IIIIP-2 Quarterly G .... laotoptcl 

12 well IIIIP-2 Trltlu■ 

I 
well IIIIP-1 
well IIIIP-t 

SediMnt ap• 1 ail• upatrea■ Seal-annually G .... i■otoplcl 

ap• 2 ail•• clownatrea■ 

NUkt Cloaeat ■llk anl■al Se■l-11011tbly G .... laotoplcl 

Par■ IS •P• '1 ■lle■ SB graal119 •••eon 
Par■•• •P• I all•• aa Nontbly at other tlM■ Iodine - 131 
Control. 30 all•• 11811 

I Pleb t ln wlclnlty of dla- Seal-annually G .... l■otoptcl 

t 
cbarge 

t 1 control Snake alver 

� ,. 

.. 
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Suple Type 

TABLB 6.J-l &beet l of 5 

Supllng andl Type and Prequencyll 
Location�l ________ c_o_l _l _e_c_t_ion.......,_P_r_e_g�u_e_n_ey _______ o_f __ A_n_a _lY.■_1_■ __ _ 

Pruit and 
Vegetableal0 

Within 10-aile radlu■ Monthly during growing 
••••on 

Ga-■ iaotoptcl 

1 

2 

Deviation aay be required If •••plea are unobtainable due to hasardoua condition•• 
••••onal availability. aalfunctlon of aut011atlc ■aapllng equlpaent, or other 
lecJitiaate reaaon■• All deviation• vill be docu .. nted In the annual report. 

Particulate ■aaple filter• vill be analyzed for gro•• beta after at lea■t 24 bour■ 
decay. Jf gro•• beta activity la greater than 10 tlae■ tbe .. an of the control 
■uple, ga■-a l■otopic analy•i• ahould be perforaed on the Individual ■a11ple. 

l G.-. laotoplc •••n• identification and quantification of g■-a e■itting 
radionuclide• that aay be attributable to the effluent• of the facility. 

4 Ther■oluaineacent Doai .. ter (TLD) badge• vhlch contain l-5 chip■ vlll be uaed. hcb 
■tatlon vlll bave tvo badge■, one vlll be changed each quarter and one will be 
changed annually. The badge• In each 22�0 ■ector vill be placed at the exclu■ion 
area� of the Plant■• 

5 Supllng of the river vater froa the intake and diacharge of NNP-1/4 vlll begin at 
lea■t 60 days prior to the fuel loading for WP-1. 

6 Coapoalte ■aaple• vlll be collected vith equip■ent which•� capable of collecting an 
aliquot at ti .. Interval■ vhich are abort relative to ccapo■ltlng period. 

.. 

• 

• 

• 

l 
I 

:: "\1 

' 
N 

' 
-
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l Trltlua analyala vlll be perforlled on a quarterly coapoalted ■aaple. 

I Vella ■aapled vlll be tbo■e vblcb are being u■ed to provide drinking vater for 
con■tructlon per■onnel at each of the Plant■• 

t Nllk aaapl•• vlll be obtained froa faru or Individual al1k anl■ala vhlcb •re 
located In aectora vlth the higher calculated annual average ground-level D/Q'•• If 
Ce■lua-13• or Cealua-137 la aeaaured ln an individual allk ■aaple ln eac••• of 30 
pCl/1. then Strontlua to analy•l• abould be perfor■ed. 

10 Fruit and vegetable• vl!l be obtained froa far■■ or garden■ which uae Coluabla River 
water for Irrigation, if poaalble. and different varletlea vlll be obtained•• they 
are In aeaaon. One aaaple each of root food. leafy veget.blea, and fruit ahould be • 
collected each period. 

11 Frequency of analy•I• vill be aa collected or aa atated In th••• footnote■ for 
apecial ca•••• 

Note 
Jiaiddltlon to above guidance for operational ■onltorlng, the follovin9 uterlal la 
aupplled for the preoperational progr .... 

The ■onltorlng prograa defined vlll be inatltuted 2 year• prior to the fuel loading of 
WP-2. Tb• preoperational progr .. abould follov tbe duration apeclfled in the achedule 
belov. 

_J 

i 

! 

E 
N 
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-
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Tvo Year• 

direct radiation 
flab 
vegetation 
■ediMnt and ■oll 

TUU ':1=.! 

One Year 

airborne particulate 
■llk (e•cept iodine) 
river vater 
drinking vater 
ground vater 

Ii• Nontba 

airborne iodine 
ailk (lodlne) 

&beet 5 of 5 

Tb• •reoperational Radiologic•l Nonltorln9 Progra■ objective• are to Ma■ure back9round 
level■ and their variation■ along anticipated critical patbvay■ ■urroundln9 the Supply 
Sy■t• ■lte, to train personnel, and to evaluate procedure■, equlpaent and tecbnlqu••• 

. 
• 
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• 

• 
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-
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PUOPDATIONAL INVIIIONNDITAL ltADIOLOGJCAL NOIIITOaING DATA 

Tb• data belov repr•••nta reault• of aupl•• taken froa Narch, 1978 tbrougb June ltl0. 

Saaple Station 
Date Nuaber Co-60 

05-17-71 35 0.59+0.21 
05-17-71 36 0.32+0.ll 
11-27-71 1, 0.31+0.ll 
12-21-71 35 0.15� 
07-10-79 35 0.ll+0.06 
11-19-79 35 o.u+o.o, 
11-19-79 1, o.,1+0.11 
os-01-10 35 0.15• 

•1ndlcat•• value la a aaxlaua . 

Sedl .. nt 
laotooe 'ilZ,u 

ca-I 

0.l,♦0.13 
0.11+0.09 
o.t9+0.09 
0.22+0.05 
0.ll+0.07 
o.nio.o, 
0.tl+0.07 
0.20!0.0l 

Other a .... 

0.15• 
0.15* 
0.15* 

0.15•, ln-65 • 0.17!0.ll 
0.15• 
0.15* 
o.1s• 
o.1s• 

• 

I 
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up • Stat on 
Date ■uaber Ca-137 

05-01-71 1 0.5+0.l 0.15 0.2, 
05-01-71 2 o.1J• 0.15 0.2, 
05-01-71 3 0.7+0.1 0.15 0.2, 
05-01-71 7 0.51+0.70 0.15 0.2, 
05-01-71 9 0.U+0.04 0.15 0.2, 
05-10-79 1 0.15• 
os-10-,, 2 0.55+0.70 
05-10-19 3 0.U+0.03 
05-10-79 1 0.15• 
05-10-79 9 o.1s• 
05-01-10 l 1.,5+0.u 
05-01-10 2 0.15• 
05-01-10 3 1.12+0.12 
05-01-10 1 1.11+0.u 
05-01-10 9 0.15• 

■atural &-40 in tbe eoll ranged fraa 7-14 pCl/t vltb an average of 
(10) auplea. 

•indicate• value 1• • aaat .... 

&beet 2 of 7 

Otb 

0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 

10 pCl/t foe tbe ten 

• 

• 

• 

' 
I 

t.·11 
' 
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10·0 

10·0 

10·0 

10·0 

10·0 

10·0 
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1•Je:n1 ...... R 

L JO£ l"'II 

IL-Sl-10 

IL-sz-,o 

IL-Sl-10 

IL-Sl-10 

IL-Sl-10 

IL-sz-,o 

IL-tl-10 

IL-tl-10 

IL-tl-10 

IL-tl-10 

IL-tl-10 

IL-H-LO 

IL-tZ-LO 

IL-H-LO 

IL-H-LO 

IL-H-LO 

IL-tl-LO 

IL-Ol-tO 

IL-Ol-tO 

IL-OZ-tO 

•1•a 

uo11a11oil 
e:»npc,J. llepJW9 

t-t·t nn.a. 

• 
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0089. fllOJ1IO 
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0089. p.n.c, 
0089. PJ-.:> 

•lll iUl 
ao11:,e110� •1-• 
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Garden Produce 
luple Collection Collection dam■ &liter■• 
TvN Site Date e:tl1 !I! 

. Cbarcl •••co 10-21-11 0.01 

Carrot■ •••co 10-21-71 0.01 

Toaatoea •••co 10-23-71 0.01 

Coafrey Grandwlev 10-21-71 0.01 
Carrot■ Grandview 10-21-71 0.01 

Toaatoe■ Grandwlev 10-21-,1 0.01 

Caafrey Grandvlev 05-22-79 0.01 

' Lettuce •••co 05-22-79 0.01 
Onion Pa•co 05-22-79 O.lJ 

• Stravberry •••co 05-22-79 0.01 

I Carrot■ Grandview 0,-25-79 0.01 
Coafrey Grandviev o,-2s-19 0.01 
Cberrle• Grandview o,-2s-19 0.01 
Cbard •••co o,-2s-19 0.01 
Carrot■ •••co 0,-25-79 0.01 
Cberrie■ ••■co o,-2s-19 0.01 

Apple■ •••co 07-29-79 0.01 
Carrot■ Paaco 07-29-79 0.01 

I 
Pepper■ •••co 07-29-79 0.01 
Cbard Grandvlev 07-21-79 0.01 

g· 
Carrot■ Grandview 07-29-79 0.01 
Apple■ Grandviev 07-29-71 0.01 

:I ' � 

•rndlcat•• walue I• a ... 1.1111. • 
• ... 
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Garden Produce 
luple Collec:tlon Collection daaa &ltter•• 
TvN lite Date ES:tl1 ••t 

Carrot• •••co 01-21-1, 0.01 
Cabbage Paaco 01-21-1, 0.01 
Applea •••co 01-21-1, o.�1 

Toaatoea Grandvlw 01-21-1, 0.01 
Coafr•r GralMhtw 01-21-1, 0.01 

Apple• •••co 0,-11-1, 0.01 
Cabbage •••co 0,-11-1, 0.01 
Carrot• Paaco 0,-11-1, 0.01 
Toaatoea Grandvtw 09-11-79 0.01 
Chard Grandvtw Ot-11-79 0.01 
Carrot• Grandvlw 0,-11-1, 0.01 

Turnip Tope •••co 05-01-10 o.o, 

Onion •••co 05-01-10 0.01 
Coafrey Grandvlw 05-01-10 0.01 
Onion Granctvlw 05-01-10 0.01 

Svlaa Cbard •••co 06-23-10 0.01 
·••t• •••co 06-23-10 0.01 

Coafrey Grandvlw 0,-21-10 0.01 

I 
·••t• Grandvlev 06-23-10 0.01 

•Indicate• value 
• la a aaxl ... 
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Plah 

laaple 
�121 lv•tl1 

.Station Date 8NClea Co-60 Ca-137 Pe-51 ln-65 Otller Ga•■ 

Coluabla 04-26-71 Sucker 0.13 o.u 0.2, 0.2, 0.1, 
Snake 04-26-71 Trout 0.1, 0.13 0.2, 0.2, 0.1, 
Coluabla 04-21-71 lquavflab 0.1, 0.1, 0.2, 0.2, 0.1, 
Coluabla 04-2,-11 lalaon 0.13 0.13 0.2, 0.2, 0.1, 
ColUllbla 0t-2,-11 Carp 0.13 o.u 0.2, 0.2, 0.13 

• 

Snake 10-24-71 Trout 0.ll 0.13 0.2, 0.2, 0.13 

I 
ColUllbla 10-20-11 lalaon 0.1, 0.13 0.2, 0.2, 0.13 4 ColUllbla 10-20-71 8al110t1 0.11 0.1, 0.2, 0.2, 0.13 
ColUllbla 10-20-71 8al110t1 0.13 0.13 0.2, 0.2, 0.1, 
Coluabla 10-20-71 CatUab 0.13 0.13 0.2, 0.2, 0.1, 

ColUllbla 04-25-71 8al110t1 0.ll 0.1, 0.13 0.1, 
Coluabla 04-25-71 8al110t1 0.ll 0.11 0.1, 0.11 
Coluabla 04-25-71 Trout 0.13 0.11 0.13 0.11 
Coluabla 04-25-71 Trout 0.ll 0.13 0.13 0.13 
Snake 04-25-71 Trout 0.13 0.13 0.13 0.11 

Coluabla 10-21-71 llhlteflab 0.ll 0.13 0.11 o.u 

I 
Snake 10-10-1, Steel head 0.ll 0.ll 0.13 0.13 

f ColUllbla 04-23-10 llblteflah 0.ll 0.13 0.13 0.13 
:a 

' ff 

• •indicate• walue la a aaalaua. • 
.. 
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Statton 

Coluabia 
Coluabia 
Coluabia 
Snake· 

Statton 

11&-2 
Well 13 

TUU 6.3-4 

Pi•b 

Suple 
Date Specie■ Co-60 ca-137 

04-23-10 
04-21-10 
04-21-10 
04-21-10 

llell llater 

Saaple 

llbiteflab 
llbiteflah 
llbiteflab 
lteelebead 

Date pCi/1 Tritiu■ 

11-19-ll 380!340 

0.11 
0.11 
0.11 
0.11 

0,11 
0.13 
0.11 
O.ll 

Direct Radiation 

pellj fvetj• 

ln-65 

0.ll 
0.13 
0.13 
0.13 

lbfft l of l 

Other a .... 

0.11 
0.13 
0.13 
0.13 

Direct radiation ■eaaur .. enta vere ■ade during thla period ualng theraolualneacer.c 
doal■etera (TI.Da) at tventy-flve (25) atationa around the Site. The reaulta of tbeae 
■eaaur ... nta vere 0.25!0.03 ■rea/day. 

•Indicate■ walue la a aa•i■11■ • 

i 
I 



1/ID-UC/D. 

nay •• ,-s 

- - - ----------

12/21/11 
,_ . 

,#.:,.... 

ft'&'f?OII 1ADL11 DalCl!ftlOII IOa.l'!GIDU l.l-4 

ISatl5m .. !nther •-i, Tm 

1 tbroutb 7 tarticalate 
bdioiodine 
Direct bdiation 

• 
• Particulate 

bdioiodine 
Direct bdiation 
Nilk 
Pruit and/or Vetetabl•• 

, Particulate 
ltadioiodine 
Direct bdiation 
Nilk 

I 4 Pruit and/or Vetetable• 

10 through 25 Direct bdiation 

2, Ri•er Water 
'; 

27 and 21 Ri•er Water 
Piah 

29 and JO Ddnkin9 Watet 

31 tbrou9b 34 around Water 

35 and 36 lediMnt 

37 and 31 Nilk 

AMndllent 4 



MIUS 
0 Ill 20 

0 .. ]Z 

ICILMTUS 

1/IIIIP-UC/la :}2/21/11 

• •OUID SlCTCII 

MOSU WCI SMI\ING LOCATIONS 

•IMIISlCTOI 
WU\ING LOCATIONS 

WASH�• 

,uaat l0UNO '0WP & IJGHT COM�NY 

IICACMT I HAN,oflO NUCI IMI flROJICT 

APPLICATION 'Oft ltTICEm'1CATIONI 
INVl..aNMINTA&. "IPOIIT 

HANFORD ENVIRONMENTAL 

AIR SAMPLING LOCATIONI 

UIDOI 

FIQURIU.1 

A•nd•nt 4 
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,uQIT IOUNO "0Wlfl & UOHT COMHNY 
IUGIT 'HANflOflD NUQ 1M "'0.IICT 

AM.ICATION '°" IITI CIRTl,iCA TIONI 
INYIM)MillNTAL 11111,0flT 

IIADtOLOOICAL MONITORING 
ff ATIONI HANPORD 

ONMTID IY DOI 
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7.0 SIIVIlmlllmAL uncn a, ACCIDlll'fl 

Thia NCtion diacu••e• tbe enwlronantal effect• of poeai
bl• accidenu tbat aay occur wltbin tbe Plant. 

7 1 l Pr.Aft ACCJ:DDII Dl'IOLV?IIG MDtOACTJvrl'T 

Proa tbe be9innlng of tbe nuclear power induatry, a de
tailed accident and aafety analyaia bu been a noraal part 
of tbe deai9n and licenaing of each polh,r plant. Tb• 
reault• of thia analy•l• are pr•••nted to the IIRC in th• 
for■ of Safety Analy•i• Report•. 'l'h••• report• contain 
detailed deacrlptlona of the facility and Plant lite, a• 
well a• a hl9bly conaer•atl•• analy• • of the effect• of 
noraal and abnoraal plant condition•. In addition to tbe 
analI•l• preHnted in th• Safety Analy•l• Report, further 
exa■ nation of the •n•iron■ental effect• of noraal and 
abnoraal Plant condltlona, ba1ed on reall•tlc par ... tera, 
ia preaen.ted in thi■ report. The analy■i■ pre■er1ted in the 
followln9 Hctlon la baaed on the a■■uaptlon that only one 
of tbe two unit■ will haft an accident at any 9l••n ti ... 

'l'h• purpo■e of thla HCtion 11 to con■lder the potential 
radiol09lcal effect• on the •n•iron■ent of accidental 
event■ which ■i9bt occur during the lifetl•• of the Plant, 
and to coapare theH potential effect■. with tho•• of noraal 
Plant operation and natural background radiation. 

Radtol09ical effect• which re1ult froa noraal Plant opera
tion are dl•cu■■ed in Section 5.2. 

There are two aaln a■pect■ of Plant aafetyr prevention of 
Plant accident■, and contain■ent of radioactivity in the 
e•ent of an accident. Prevention of Plant accident• bec)in■ 
with con■ervatift de■19ft of the reactor and it■ control 
•Y•t•• and with con■er•atl•• en9ineering of the reactor 
in■tallation. Starting with thi■ baae, the de■i9ner Hek• 
to anticipate the po••ible aource• of aalfunction and to 
aak• prcwiaion■ for ■itigatln9 their effect• in the de■i9n. 
A atrlct quality a■■urance pr09ra■ enaur•• hi9h coaDO�•nt 
and ■y■te■ reliability. 

Aa a re■ult of the nor■al operation of any nuclear plant, 
radioactive aaterial■ are produced in the core of the 
reactor. Th••• aaterial• are contained within the Plant by 
a nu■ber of aucce■■ive barrier■ which are incorporated in 
the Plant de■l9n. Th••• barrier• are the fuel aaterlal, 
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the aircaloy fuel cladding, th• ■tHl wall of the reactor 
•••••1, and the containaent ay■te■• 

Containaent of the radioactl•ity in the •••nt of an acci
dent alao inwol,re■ the incorporation of Engineered Safety 
reatur•• (BIP) in the Plant de■ign, ■uch a• radiation 
■hield■, ... rgency coolin9 •Y•t••• and filter■• 

In con■idering the •n•iron■ental effect of Plant accident■, 
••••ral l■portant diatlnction• ■uat be ■ad• froa other 
flant •n•iron■ental effect■• 

Th• eati■ated effect• are potential, rather than certain. 
The •n•iron■ental effect• of th••• potential •••nt■ ■u■t be 
conaidered in conjunction with their probability of occur
rence. A• a reault of ■eaaure• taken for accident pr•••n
tion through deaign, ■anufacture, and operation, occur
rence■ of accidental event■ in actual operating nuclear 
power plant■ have been extre■ely rare. Th• probability of 
accidental event■ in operating nuclear plant• ha■ been 
■aintained at thi■ low level through de■i9n review, u•• of 
con■ervatift operating li■it■, and quality a■■urance. 

The actual expoaur•• fro■ nor■al Plant operation and the 
potential expo■ur•• fro■ accident■ are ... 11 coapared to 
the background radiation pre■ent in our natural environ
■ent. Por exa■ple, the natural background ga■-a radiation 
i■ approxi■ately 100 are■ per year (Section 2.8). 

Th• e■ti■ated radiation expo■ur•• fro■ potential Plant 
accident■, when calculated on a reali■tic ba■i■, are 
generally lower than the radiation expo■ur•• re■ultin9 fr011 
long-ter■ nor■al operation. Thia la the ca•• •••n for 
■ajor accident■ auch a■ the rupture of a ■ain coolant pipe, 
and re■ult■ fro■ the action of the !SP in reducln9 the 
con■equence■ of th••• accident■• 

In th• followin9 aectiona, a nu■ber of po■aibl• Plant 
accident■ are lden�lfied and analyzed, and their radiolo-
9ical con■equence■ are ••ti■ated. Moat of the accident■ 
po■tulated in th••• analy■e■ have never happened. On the 
few occa■ion■ when ■alfunction■ have occurred in operating 
nuclear power plant■, ISP have perfor■ed adequately and no 
injurie• to the public have re■ulted. 

,.1.1 uPAOAca :ro ·,a ANALYs1s or AccicZNTs 

Th• occurrence of abnor■al Plant condition• and accidental 
event■ ■u■t be con■idered in deai9n, licen■ing, and opera
tion of nuclear power plant■• In technical ter■■, an 
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accident ia an unexpected chain of eventa (ie, a proc:eaa 
rather than a ai119le nent). In Safety Analyaia Report■, 
the baaic •••nta in,rol•ed in •ariou■ po■aible Plant acci
dent■ are identified and atudled with r99ard to the ad
quacy of the performance of the ar. In addition, th• 
potential radiological effect• of Plant accident■ are 
analysed by the ••aluation of pbyaical factor■ in90l•ed in 
each chain of ... nta which ■i9ht re,ult in radiation 
expoeur•• to buaan_•• TheN .factor■ .include the ■eteoro
logical condition■ exiatin9 at the ti•• of the accident, 
the radionuclide uptake rate■, and expoaure ti••• and 
diatance■, a■ well a■ the ■any factor• which depeatd on the 
Plant deaign and IIOde of operation. In theN analyaea, the 
factor■ affecting the conaequenc•• of each accident are 
identified and evaluated, and uncertaintie■ in their value■ 
are diacu■aed. 

Becau■e ■oae de9ree of uncertainty alway■ exi■t■ in the 
prediction of th••• fGctora, it ha• beCOIN general practice 
in Safety Analyai■ Report■ to aa■u■e conaervative value■ in 
■akin9 calculated e■tiaate■ of radiation doa••• ror 
exa■ple, it i■ cu■toaarily aaauaed that the accident occur■ 
at a ti .. when unfa•orable weather condition■ ••lat, and 
that the perfor■ance of the ESP 1■ de9raded by unexpected 
failure■• Th• u■e of th••• unfavorable value■ or the 
varioua factor■ invol•ed in the analyaia provide■ aa■uranc• 
that each aafety ayate■ ha■ been adequately de■igned, that 
ia, with ■ufficient capacity to cover the full range of 
effect■ to which each ■y■te■ could be ■ubjected. ror thi■ 
rea■on, th••• con■ervative value■ for each factor have been 
called •de■ign baaia value••• 

The apecific chain of event■ in which all unfavorable 
factor■ are a■■Wled to occur accidentally and concurrently 
ia called• De■ign laaia Accident (DBA). In the proc••• of 
■afety review and licenaing, the radiation expoaure level■ 
calculated for the DM are coapared to the guideline va!u•• 
eatabliahed in NRC Regulation 10 en 100, and if th••• 
calculated expo■ure• fall below the 9uidelin• level■, the 
Plant ■afety ayate• are judged to be adequate. 

Aa a re■ult of thia highly con■ervative analyaia, the 
radiation expo■ure level■ calculated for a DM in Safety 
Analy■ia Report■ are not actually expected to occur, •••n 
if the event initiatin9 the aceident occur■• In fact, the 
calculated expo■ure■ re■ulting fr011 a DM are 9enerally far 
in exc••• of what would be expected and do not provide a 
realiatic •an• of ••••••in9 the radiological effect■ of 
real Plant accidenta. In the analy••• preaented here, the 
radiation expo■urea a■■ociated with Plant accident■ have 
been analyzed on a realiatic baai■, •• ■pecified in NRC 
R99ulatory Cuid• 4.2, Rev. 2 (Ref 1). 
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Tb• analy■i• of Plant accident• i• • technically coaplex 
aubject, inY01Yin9 the full ran9• of acientific diaciplin•• 
which contribute to the de■i911 and operation of a nuclear 
power plant. Tho•• technical ter• u■ed which are iapor
tant in underatandin9 the effect• of potential accident• 
are defined. The indiYidual accident and the action■ of 
the appropriate BSP will be de■cribed in a general aaMer, 
but no atteapt will be aade to prOYide detailed inforaation 
on tbe ■yat••• or to ••tabliab definitely the adequacy of 
the perforaanc• of tb••• ay■t-. It 1• the purpo■e of tb• 

Safety Analyai■ Report to COYer th••• ar•••• 

The two aain a■pect• of Plant aafety are pr•••ntion of 
accident■, and containaent of radioactivity in the •••nt 
that an accident occur■• The effecti••n••• of the •••ur•• 
which have been taken for accident prevention i• judged on 
the ba•i• of th• reaulting accident probability, ie, the 
calculated frequency at which th• accident occur• with 
prevention •••urea in place. Th• effectiv•n••• of the 
Ma■ur•• taken in containaent of radioactivity can be 
judged by the calculated value■ of the radiol09ical expo
aur•• a■aoc:iated with each accident. A• diacu■■ed in 
Pederal Regiater l' n 22151 in the propo■ed annex to 
Appendix D of 10 en 50, the deteraination of the environ
•ntal iapact of potential accident• require■ the con■idera
tion of both the potential expo■ur•• and the probabiliti•• 
of receiving th••• expo■ur••• 4 

Po■tulated accident• and occurrence■ are divided into nine 
accident cl••••• (Table 7. 1-l) identified in th• WIIC 
Regulatory Guide 4.2. The environaental impact of the 
po■tulated incident• 1• evaluated u■in9 the a■■uaption■ ■et 
forth in thi■ Guide. The NltC ha■ indicated that Cla■a l 
event• (trivial incident■) and Cl••• 2 event■ <•all 
rel••••• out■id• containaent) need not be conaidered in an 
accident di■cu■■ion. However, th••• event• are included 
and evaluated under routine radioactive rel••••• pre■ented 
in Section 5.2. 

Tb• occurrence of Cl••• 9 accident■ involve■ hypothetical 
■equence■ of failure■ of reactor protection •Y•t•• and BSP 
aore ■ever• than tho•• po■tulated in th• de■ign ba■i■• 
Their con■equence■ would be 1evere, but the probability of 
their occurrence i■ ■o ■li9ht that the environ11ental ri■k 
1■ extr ... ly aall. ln the de■ign, ■anufacture, and 
operation of • nuclear power reactor, quality •••urance and 
continued ■urveillance and teating, plu■ the application of 
con■ervati■■ in de■i9n, provide and ■aint•in the required 
degrff of •••uranc• that the probability of accident■ in 
thi■ cl••• i■ reaote enough to con■ider the •n•iron..ntal 
ri■k extre•ly low. ••••rth•l•••• in re•P<'fl•• to the 
recent NJtC ltateMnt of lnteri■ Policy (Kef. 2), the 
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effect• of a Poatulated Cl••• 9 accident at the plant haft 
been aa••••ed and are preaented in Section 7.4. 

7, 1, 2 lllmi
oi
iJaP' PPP 19 Dffll!!I!I POTBft!M, 

1,1.2,1 Radiation Doa• Mod•l• and PhY■ieal Data 

In the field of radiation technology, there are ••••r•l 
unit■ of -••ure in C/JI ■.on u■e, and an underatandin9 of 
their ••anin9 ia ••••ntial to an under■tandin9 of the 
en•iro1111ental iapact of radiation. The firat unit of 
intereat ia the curie. Th• nuaber of curl•• 1• an indi
cator of the aaount of radioactive ■aterial pre■ent. It 
doe■ not indicate· the aaount of radiation received by 
anyone, nor th• re·latift .. l■portance of one laotope coapared 
to another, nor doe■ it conaider any biological factor■• 
Perhapa the IIO■t l■portant thin9 aDout curie■ ia that the 
nwaber of curie■ relea■ed, a• auch, ha■ no bearin9 on 
public nfety. 

There are two reaaon■ why the nuaber of curl•• alone cannot 
be u■ed to deter■ln• health effect. Pirat, a curie of one 
iaotope ia not a■ har■ful a■ a curie of another. Por 
exaaple, one curie of lrypton-17 cau••• 10 ti••• •• ■uch 
do■e aa one curie of lrypton-13■• Thia ia becauae the beta 
and, .... radiation .. 1tted by Kr-17 are ■uch ■ore enerc;et
ic than that •ltted by Ir-Ila. The other ■ajor reaaon ia 
th•� • curl• relea■ed i■ not a curie r•c•ived. The l■por
tant con■ideration 1• the radiation do•• which could be 
received, thia i■ ■ea■ured in r•. Yh• r• la a ■ea■ure of 
the body tia■ue do•• of any i0flisin9 radiation or x
radiation in ter• of it■ e1ti■ated biological effect 
relative to a do•• of one roent9en (r). Oft•n a ■ore 
practical unit la ■lllir• <•r•>, which i■ 0.001 rn. The 
relation of the r•• to other do•• unit■ depend■ upon t.he 
blol09ic:.al •ffect under con•ideration and upon the condi
tion■ of irradiation. Therefore, the r•• i■ the absorbed 
do■e (espre■■ed in rad■) wei9hted by the biological re
■pon■e of huaan tlaaue to the radiation in que■tion <••

pr•••ed a■ rbe, relative biological effectivene■a), in 
■hort, r• • radM x rbe. 

In deter■inin9 the environMntal effect of radiation on 
huaan■, a knowled9e of the level of potential do■e, in 
r .. a, at a particular location 1■ not ■uificient. In order 
to a••••• IIOl■atic and 9enetic effect■, it 1■ neeea■ary to 
know th• nuaber of people pre■ent at that location who 
receive the do••• Thu■, another unit of population do•• 
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ha• been uaed, the ■an-r•. The nwnber of ■an-r•• (the 
radiation do•• level■, reu, at a particular place ti•• 
the population receiving the do••> can be u■ed a• a general 
indicator of the relative environaental i■pact of a particu
lar ■ource of radiation. For exa■ple, if 360,000 people 
received O.l re■, tbe corre■ponding population do•• would 
be 36,000 ■an-r•. 

Th• calculation of thyroid inhalation, whole-body, and 
population do••• for the accident• were carried out with 
for■ula■ in Section 7.1.5. The for■ula• aaau■e that the 
releaN la continuoua and that cloud depletion due to 
ground depoaition la in■ignificant. 

The value■ of half-live• and fiaaion yield• were t�k•n fr011 
the Meek and Rider Report (Ref 3), and are in general 
agr•-•nt with thoae in TID-14844 (Re� 4) and ORRL-2127 
(Ref 5). Th• value■ for the ga-• •n�rgi•• are thoae given 
in the Table of Iaotopea (Ref 6). The thyroid do•• conver
aion factor• are taken fr011 the ICRP C01111itt•• II Report 
(Ref 7). Th• breathing rat•• uaed in the calculation• of 
inhalation do••• are baaed on the average daily breathing 
rate• aaauaed in the ICRP Report (Ref 7), which are alao 
uaed in the NRC Regulatory Guide• (Ref 8). The doae 
equation•, iaotope energiea, and other para■eters uaed to 
calculate do••• are preaented in Section 7.1.5. 

7.1.2.2 Atwpheric Dilution Effects 

aecauae of the natural action of the atJlloaphere, any 
gaaeoua 11aterial releaaed fr011 a point on the earth'• 
aurface will be greatly diluted in traveling to another 
point ■olN diatance away. A• the distance fr011 the ■ource 
increa•••• the concentration of the gaa in the air de
er•••••• and thu• the do•• rate deer•••••• The baaic 
■eteorological condition• which deter■in• the degree of 
atJIO■pheric dilution around the Plant Site are being 
atudied in a detailed ■onitoring progra■ (Seeton 2.3). 

For the analy•l• of accident ■ituationa, the at■oapheric 
dilution factor• depend u� the nature of the rel••••· rn 
the lowa-of-coolant accident, for exa■ple, the activity 
■ight be releaaed at a conatant rate: with the leakage 
dlatributed unifor■ly over the aurfac• of the contalnaent. 
tn the ■tea■ line break accident, the activity 1• r•l•••ed 
fr011 the ruptured at••• pipe. The tor■ and rate of r•l•••e 
becOIM l••• i■portant at diatancea outaide the Excluaion 
Area Boundary, however, and the expected radiation do••• 
beyo,,d the Excluaion Ar•• Boundary can be calculated vi th 
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adequate accuracy by uain9 dilution factor• deri•ed by tbe 
•tbod a1199eat.ed in Section 7.1.5. 

In order to deter■in• the doeea rNultin9 frca ••rlou• 
occurrence• and accident• at the Plant lite, • 50tb percen
tile criterion, •• apecified in IIIIC llec)Ulatory Guide 4.2, 
la uaed to calculate realistic ataoepberlc dilution condi
tiona. Tb• ■ethod■ uaed to deteraine tbe 50-percent 
probability le••l X/0, and tbeir correapondift9 values for 
•ariou• ■eetor■ and tiM period• are diacuaaed in Section 
,.1.J. 

Tb• 50 percent level X/Q values •• well •• the 9 .... whole
body doae eonver■ion factor• take into conaideration th• 
effect of buildin9 wake and Hctor wind frequency diatri
bution. Value■ of th• re■ulti119 •••r•9• atao■pheric 
dilution factor■ for the ti■- period■ 0-2 hour■, 2-1 hour■, 
1-24 hour■, l-4 day■, and 4-30 day■ are pre■ented in Table■ 
,.1-1 and ,.1-t. 

Concentration■ of radioactive 9•••• uaed in the calculation 
of wbole-body dos•• are baaed on the equi•alent Pa■quill 
■tability cl••• and wind ■peed which yield th• 50-percent 
l•••l X/Q. Th• ■ni-infinlte cloud IIOdel 1■ uaed for whole 
body doae calculation■• Wbt>le-body 9 .... do•• conver■lon 
factor■ at the l•cluaion Area Boundary are given in Table 
,.1-2. 

7.1.2.3 Population Di■tribution 

Nan-r .. doN e■tlaate■ were con■ervatively baaed on th• 
year 2030 population projection■• Th• population di■tri
bution■ aa a function of di■tanc• and ■ector for the year■ 
ltlO throu9h 2030 haft been e■ti■ated •• pre■ented in 
Section 2.1. 

All abort-ter■ rel••••• (l••• than I hour■) were aa■uaed to 
occur under condition■ of invariant wind (i.e., the wind 
dirNtlon -• ■teady for tbe duration of tb• rel••••>· Th• 
papalation doaee were based on the aa■u■ption that for Oto 
50 ailN, wind direction wa• in•ariant. Thu■, do••• •• a 
rNult of any 9i•en ■hort-ter■ releaM <l••• than I hour■> 
are deliftred only in one 22.5 d99rH ■-ctor. The value of 
Z/Q for • particular diatance i■ uaed to deter■ine th• do•• 
to tbe population 11•1119 at that distance, and the total 
popalation doN wu deter■ined by takin9 the product of the 
doee tiaea tbe nuaber of people rec:•1•1119 that doe• for 
eac:11 ••1111nt of a 22.5 de9rH ■eetor and ■uaai119 thi■ 
product foe tbe entire 22.5 d99r•• ■actor for a di■tanc• 
out to 50 ■ilff frca the reactor■• ror thoae accid•nt■ 
tbat re■ult in a releaM a.er a lon9er period of ti■-
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(9reater than I bour• to l••• than 30 day■), credit 1• 
ta••n for tb• directional ••riability of tbe winds ewer 
■ueb a lon9er period of tlae, it 1• rea■onabl• to a■■uae 
that direction doea cba119e. Tberefore, tbe di■tribution of 
wind direction■ at tbe lite wu u■ed, and tbe popalation 
doH• deliftred in any 22.5 de9rH HCtor wre deterained 
by uai119 tbe X/Q •alue wi9bted by tbe frequec:y of wind in 
that HCtor. Population do••••• tben deter■ined by 
■UllllincJ tbe re■ult• for all ■ec:tor• around tbe lite. 

7.1.2.4 .. actor Core Operating Bi■tory Prior to A••'f!!d 
Accident• 

Tbe inventorie• of radioacti�• aaterial• in the fuel 
pellets and fuel rod gap apace• in the reactor core depend 
Upolll 

•• Core power 

b. Plant capacity factor 

c. Te■perature diatribution ln the pellet• 

d. Len9th of operatin9 ti• prior to the accident or 
ahutdown 

•• Diffuaion rat•• of radloi■otopea through the fuel 
pellet ■aterial. 

7.1.3 MALYSIS OP ACCIDEN'l'S 

A ■WIIIAry of the do••• reaultln9 fr011 the poatulated 
accident• and fraa noraal operation ia preaented in Table 
7.1-3. 

7111311 Claaa l - Trivial Incident■ Inaide Contain■ent 

Claaa l accident• are poatulated •• the rel•••• of ■■all 
quantitiea of radioactift ■aterial inaide the containaent. 
The varioua ■-chani•• by wbieh thia ■ay occur include 
a■all apilla, leaka, and pipe breaka. aecauae th••• 
rel••••• occur within the containaent and uncontrolled 
rel•••• ot radioactivity ia prevented, the environaental 
conaequencea of th••• incident• are trivial. An evaluation 
of thia claaa of accident ia included under routine radio
active diachar9•• in Section 5.2. 
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1.1.J.2 c1an 2 - s..11 Rfl••••• out■i4• contal,-,ot 

Cl••• 2 eHnta include -11 ■pill■ and leak• fraa equip
aent outside the containaent. A low l•••l of oontinuou• 
leakac,e fraa CiCMPOh9nta ■ucb u ••1" packi119 and ■t-, 
pap Mala, flante•, etc., ia anticipated. aadloacti•ity 
rel•••• eftnta of tbia clau are conaiderad to be ■inor 
perturbation• of nor■al operati119 condition■, and are 
analysad •• anticipated operational occurrence■ alOIIC) with 
radioacti•ity rel••••• due to nor■al operation in Section 
3.5 and 5.2. 

Th• eHnt■ in Cla•••• 1 and 2 repre■ent occurrence■ which 
are anticipated durin9 Plant operation, and their con•� 
quence■, which are -11, are con■idered within the frue
work of routine effluent■ fr011 the Plant. 

7.1.313 Cl••• 3 - Radva■te Sy■t- Pailure 

Cl••• 3 accident■ are po■tulated to in•olve th• rel•••• of 
radioacti•ity to the •n•ironaent through a failure or 
■alfunction in the radwa■te ■y■te■• 

aecau■e liquid■ releaaed by an accident would be retained 
on the lit• during the accident, and becau•• the liquid• 
would not contribute ■ignificantly to an off-Site expoaure, 
only the in••ntory of radioacti•• 9•••• in the variou■ 
radwa■te tank■ 1■ of i■portance. Th• poa■ibllity of an 
equipaent failure or ••riou■ ulfunction la re■ote due to 
tb• general deai9n of the •Y•t• and the ln-■ervice ln■pec
tion perfor■ed on th• ay■t•••• A nuaber of c:011binationa of 
inadvertent operator error■ and equipaent aalfunctiona or 
failure■ could be identified which ■ight reault ln a 
rel•••• of ■cae or all of tb• radioactivity atored in the 
variou■ radwa■te tank■• In general, the a■ounta of radio
acti•ity which could be rel•••ed by any ■uch coabination of 
•••n�• are li■ited in th• followln9 way■, 

•i•os r••tvr• 

Li■ita on reactor coolant 
actbity 

Radiation ■onitora 

7.1-t 

Punction 

Reatrict■ total curie■ 
pre■ent in radvaate ay■te■ 
tank■ 

Allow■ early detection of 
rel••••• allowing operator 
action to ter■inate 
rel•••• 

Allend■ent 4 

4 

.. 
•• 

-·--·---···--·---·••·- .. -·--•1••·· .. .................... ., ..•.• -.... --. •-----

-·-----·-.--·•·---··--•-"'...... . ......... ···---· 



Lillia on tank al•• 

Iaolatlon Yalvea 

Interlock procedure• 

•- . 

,#-;,.,-

aeatrlct■ total curl•• 
pre■ent in any one tank 

Allows operator to ter■i
nate rel•••• 

aeducea probability of 
inadftrtent r•l•a••• 

ThrN rel••••• of different type■ baft been analysed in 
order to co,,er the ran9e of poatulated ffent■• 

7.1.l.3.l Bquipaent Leaka9e or Malfunction 

Th• accident poatulated i• a failure of equipaent in the 
Liquid Radwaate Syat .. that would cauae the audden rel•••• 
of 25 percent of the aaxiaua YOluae contained in tbe waate 
collector tank. Thia tank ia.conaidered becauae ita 
failure would re■ult in the large■t aaount of radioactivity 
releaaed frca the buildift9 by the failure of any one tank. 
The radioactivity of the liquid releaaed ia baaed on the 
noraal accuaulation of radwaate over a 24-hour period. 

Th• accident aight occur •• a reault of operator error in 
conjunction with a connectin9 pipe failure. Thia poaai
bility la conaldered extre .. ly reaote. Th• par ... tera and 
aaauaption■ uaed in thia analyaia are thats 

a. Twenty-five percent of the aaxiaua voluae of 
acc:uaulated liquid waate will be ■pilled. 

b. Iodine partition factor i• 100. 

c. Noble gaa rel•••• •• a reault of the accident 1a 
n99l19ible. 

d. Meteorol09y for 1••• than I hour• 1• uaed becauae 
the releaH frca thia accident ia expected to laat 
for l••• than I hour■• 

Th• radioactivity releaaed to the environaent ia 9iven in 
Table 7.1-4. The thyroid inhalation do•• to an individual 
located at the Sxclu■ion Area boundary a■ a re■ult of thia 
accident i■ given in Table 7.1-3. 
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7.1.3.3.2 Low T•perature Off-Gae Adaorption Tank Rupture 

The off-gaa low teaperature adaor.ption •Y•t•• ha• been 
incorporated in tbe Plant deai911 to reduce the 9aaeoua 
radwaate rel••••• fro■ tb• Plant. It 1• aaaUlled that 
witbin tbia •Y•t•, tbe firat low taperature charcoal b� 
fa-ilure would reault in the II09t ai911ificant whole-body 
don. The analyaia of tbia •••nt 1• baaed on the followin9 
aaauaptionaa 

a. Source ter■ 50,000 ■icrocuriea/■ec r•l•a•• rate 
after 30-■inute■ decay, and ■axi■u■ accuaulated 
activity in the flrat charcoal bed i■ ba•ed on 111 
day■ buildup ti- for xenon and 4.2 day■ for 
krypton. 

b. Ten percent of the activity contained in the 
charcoal bed 1• relea■ed. 

c. Meteorology for l••• than I hour■ 1■ u■ed becau■e 
the relea■e froa thi■ accident i■ expected to la■t 
for le■■ than I hour■• 

Th• radioactivity relea■ed to the environ■ent l■ given in 
Table 7.1-5. Th• re■ultant whole-body gUIII& and beta ■kin 
do••• to an individual located at th• zxclu■ion Area 
Boundary are given in Table 7.1-3. The whole-body popula
tion do■e to individual■ living within 50 ■ile■ of the 
reactor■ i■ given ln Table 7.1-6. 

7.1.3.3.3 Rel•••• of Liquid wa■te Collector Tank Content■ 

Thi■ accident i■ defined to be the ■udden rel•••• of 100 
percent of the ■axi■u■ voluae contained in the radva■te 
collector tank. Other a■■uaptiona uaed in evaluating the 
con■equenc•• of thi■ accident are identical to tho•• u■ed 
in the Cl••• 3.1 accident. 'l'be radioactivity releaaed to 
the •n•lronaent la 9iven in Table 7.1-7. Th• thyrol� 
inhalation do•• to an individual located at.the B�clu■ion 
Area Boundary a■ a re■ult of thi■ accident la given ln 
Table 7.1-3. In ■akin9 an ••••••-nt of the probability of 
rel••••• of thi■ type, it la not po■aible to e■tabli■h 
preci■e nWNrical value■• Event■ in Cl••• 3 are not 
anticipated during Plant operation, but an event of thi■ 
type could occur ■OINti■- durin9 the 40-year■ of Plant 
life. 

7.1-11 AaendlNnt 4 

4 

, 

• 



'�·:,... 

·"' 

1.1,l,1 c1a■• 1 - ,1,,1on Product• 1n !t&••rx sx,sn <I!!> 

Claaa 4 accidenta are po■tulated a■ thoN •••nu that 
r•l•a•• radioactivity froa tb• fuel into the priaary 
■y■t•• B•aapl.•• 9i•en include a■■uaption■ of fuel fail
ure■ during noraal operation and off-de■iCJft tran■ient■ tbat 
induce fuel failure■ aboft tboN expected. 

In order to deaon■trat• th• potential •n•ironMntal eon■e
quence• of thi■ type of accident, two accident■ are po■tu
lated and ••aluated1 

a. Puel claddin9 defect• 

b. Off-de■i9n tran■ient• that induce fuel failure■ 
'bo" tho•• expected (■uch a■ flow blocka9e and 
flux aaldi■tribution■). 

7.1.3.4.1 Puel Claddin9 Defect■ 

Rel••••• froa th••• event■ are included and evaluated under 
routine r•l•a••• in accordance with propo■ed Appendix r of 
10 CPR 5.0 and are included in the routine radioactive 
di■char9e in Section 5.2. 

7.1.3.4.2 Off-Deai9n Tranaient• that Induce ruel Pailur•• 
Above Tho•• Expected (Such a• Plow Blocka9e and 
Plux Maldiatribution■) 

Thi■ accident l• a■■uaed to induce fuel f•ilur•• in th• 
core above tho•• expected. Th• followin9 a■■uaptlon■ are 
po■tulated for an off-de■i9n tran■ient1 

a. A r•l•a•• of 0.02 percent of the core inventory of 
noble 9a••• and 0.02 percent of the core inventory 
of hal09•n• occur• into the reactor coolant. 

b. One percent of the halogen■ and 100 percent of th• 
noble 9a••• in the reactor c:o-,lar.t are relea■ed 
into th• ■teu. 

c. '!'be air ejector 1• autoaatically i■olated by a 
hi9h radiation ■i9nal in the ■teu line. 

d. Radioactivity carri•• over to the conden■er, where 
10 percent of th• halogen• and 100 percent of the 
noble 9a••• are available for leaka9• froa th• 
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eond•n••r to the envirONNnt at 0.5 per�•nt per 
day for th• cour•• of th• accident (24 hour•>• 

•• Meteorology for abort tera (le•• than I hr•> 
rel••••• wa• u■ed for thi• accident. 

Tb• radioacti•ity releaaed to th• en•iron• for the duration 
of the accident 1• gi••n in Table 1.1-1. 

Tb• reaultant whole-body 9 .... , thyroid inhalation, and 
- beta akin do••• to an indi•idual located at the ainiaua 

Bxclu■ion Area Boundary are given in Tabl� 7.1-l. Th• 
whole-body population do•• to individual• living within 50 
ail•• of the reactor■ i• given in Table 7.1-6. 

7.1.l.5 Claa■ 5 - Piaaion Product• to Priaary and 
Secondary Syateu (PWR) 

Analy•i• of a Cl••• 5 accident i• not applicable becau•• 
the S/BNP u••• a Blfll. 

7.1.3.6 Cl••• 6 - Refueling Accidents Inaide ContaiNNnt 

Cl••• 6 accident• are poatulated to include refueling 
accid�nta inaid• the containaent. Becau•• refueling 
require• that th• drywell head and reactor v••••l head be 
re110ved, the drywell 1• open and radioactive aateri•t 
releaaed •• a reault of fuel failure froa thi• cl••• of 
accident• i• available for tranaport directly to th• 
containaent. Th••• contuinant• are releaaed to th• 
environ• via the containaent purge exhauat ayatea after 
being treated by a aerie• of roughing, DPA, and charcoal 
filter•. Following a refueling accident, operator■ will 
initiate e•acuation of per■onnel froa th• the containaent 
and initiate ... rgency procedure■ a■ appropriate for the 
aaount of radioacti•ity relea■ed ·.o th• •n•iron■• It 
■hould be noted that th• containaent •y•t• will autoaati
cally iaolate on detection of high radiation level• in the 
containaent purge ■y■t•. 

To de110n■trate the potential environaental con■equence■ of 
thi■ type of accident, two refueling accident■ are po■tu
lated and evaluated• 

a. Puel bundle drop 

b. Heavy object drop onto fuel in core. 
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1.1.3.,.1 �uel Bundle Drop 

A fuel bundle drop 1• poetulated to occur •• a reault of 
tbe ■iabandllnt of a apent fuel •••ably. Tbe accident la 
•••u■ed to re■ult in dallacJ• to one row of fuel rod• in the 
a■Nllbly. Tbe aubMquent r•l•••• of radloactl•ltf frOII tbe 
d .... ed fuel ••••ably will bubble tbrouth the water co.
erin9 th• aaaellbly, where ■oat of tbe radloactln iodine 
will be entrained. The follawin9 uaaptlon• are po■tu
lated for a fuel bundle drop accidents 

a. The gap acti•ity (noble ga••• and halogen•) in one 
row of fuel rod• i■ relea■ed into the water. (Gap 
activity i■ one percent of total activity in a 
rod.) 

b. One-week decay ti■- occur• before the accident. 

c. Iodine deconta■ination factor in water 1• 500. 
Noble ga••• are not retained by water. 

d. Charcoal filter efficiency for iodine■ i• tt 
percent. 

•• All flaaion product• releaaed to tb• contain■-nt 
ataoapher• were con■ervatiffly •••u■ed to be 
available for rel•••• to th• environ■-nt over the 
duration of the incident, althou9h contain■ent 
laolatlon can be achl••ed before all of the 
activity 1• relea■ed directly to the envlronaent. 

f. Meteorology for l••• than I hour■ i■ u■ed becau■e 
the rel•••• frca thi• accident i■ expected to laat 
for l••• than I hour■• 

Th• activity contained in the fuel rod 9ap and that re
leaaed froa the Reactor luildin9 •• • re■ult of thi■ 
accident la given in Table 1.1-9. The reaultant whole-body 
, .... , thyroid inhalation, and beta akin do••• to an 
individual located at the ••cluaion Area Boundary are 9iven 
in Table 7.1-3. Th• total population do•• to individual■ 
livin9 within 50 ■ilea of the reactor■ la 9lven in Table 
1.1-,. 

1.1.J.,.2 Beavy Object Drop Onto Puel in Core 

Thia accident la •••Wied to re■ult in du, 1• to an •••r•9• 
fuel ••••ably. Th• ■a■- aa■uai,tiona •• uaed in the fuel 
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bundle drop accident apply, escept that 100 hour■ of decay 
ti• i• u■uaect before the object drop occur■• 

Tb• radioactiYity releaaed to the pool water and tbat froa 
tbe .. actor Buildin9 u a re■ult of thi■ accident i• 9iftn 
in Table 1.1-10. Tbe reaultant whole-body 9 .... , tbyroid 
inhalation, and beta ■kin do••• to indiYidual■ located at 
the Sscluaion Area Boundary are given in Table 7.1-3. Th• 
total population do•• to indi•ldual■ llvin9 within 50 ail•• 
of the reactor■ ia given ln Table 7.1-,. 

7.1.l.7 Claaa 7 - Spent Puel Handling Accident• 

Cl••• 7 accident■ are poatulated to include apent fuel 
handlin9 accid•�t• outaid• the Reactor 8uildin9. Thia 
cl••• of accident can occur inaide the Puel 8uildin9 or on 
the Site. In the c••• of the latter, thia would reault in 
the rel•••• of radioactive aaterial directly into the 
•n•irona. Por accident• occurrin9 inaide the Puel 
Buildin9, the followin9 condition• exiat. The Puel 
8uildin9 exhauat ayate■, which ia deai9ned to capture 
contaainanta that aay ••cape throu9h the apent fuel pool 
and fuel tranafer pool aurface durin9 fuel handlin9, 1• in 
operation. Conta■inanta captured by thia ayatn will be 
treated by a aerie■ of rou9hin9, HEPA, and charcoal filter• 
before diachar9e to the environ■• Pollovin9 a fuel
handlin9 accident inaid• the Puel 8uildin9, evacuation and 
iaolation of th• buildin9 will be initiated. Pollovin9 
iaolation of th• buildin9 IIVAC ayate■, the Puel Buildin9 
ataoaphere will be treated by the Standby Ca• TreatJlent 
Sy■t-. 

In order to deaonatrate the potential environ■ental conae
quenc•• of thia type of accident, three ■pent fuel-handlin9 
accident• are poatulated and ••aluateda 

•• Puel •••-bly drop in fuel atora9e pool 

b. Beavy object drop onto fuel rack 

c. Puel caak drop. 

7.1.3.7.l Puel Aaae■bly Drop in Puel Stora9e Pool 

Thia accident ia defined•• the ■iahandlin9 of a ■pent fuel 
a■■-bly. Thia accident •••uae• the .... radioactivity 
rel•••• •• poatulated for a Cl••• ,.1 accident. The 
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aaauaptiona uaed in •••luati119 thi• accident, •• well u 
tbe reaultant off-Sit• doaea, are identical to Cl••• ,.1. 

7.1.3.7.2 •••Yl' Object Drop Onto fuel Rack• 

Thi• accident uauae• • rel•••• of radioactiYity froa a 
d ... 9ed fuel •••ably ■iailar to that poatulated for the 
Clu• ,.2 accident, except tbat a 30-day decay period 
before the acc:ident occur• i• aa■UINd. Otber •••uaption• 
uaed are identical to thoae in Cl••• ,.2. Table 7.1-11 
li•t• tbe activity releaN fraa the fuel •••ably to the 
apent fuel pool and the activity rel•••ed to the envi
ronaent. 

Th• whol-body 9 .... , thyroid inhalation, and beta ■kin 
do••• to an individual at the lxcluaion Area Boundary •• a 
reault of the accident are given in Table 7.1-l. The total 
population dON to peraon• livi119 within 50 ail•• of the 
reactor• 1• given in Table 1.1-,. 

7.1.J.7.l Puel Cuk Drop 

A fuel ca■k drop 1• po■tulated to occur •• a reault of the 
■i■handli119 of a fuel caak. The acc:ident i• •••uaed to 
re■ult in dmu9e to all fuel aaaeabli•• contained in one 
fully loaded ca■k. The followi119 •••uaption• are poatu
lated for a fuel caak drop accidents 

•• Noble ga■ gap activity fraa one fully loaded fuel 
caak (120-day cooling and decay) i■ relea■ed. Gap 
activity 1• 1 percent of total activity in the 
pina. 

b. A fully loaded caak contain• 32 fuel •••ellbli••• 
Thi• auuaption 1• baaed upon tranaportation by 
rail and the General llectric IP 400 •1•• caak. 

c. The accident occur• outaide of the Puel Buildin9, 
reaultin9 in the r•l•••• of 100 percent of the gap 
activity fraa one fully loaded ca•k directly to 
the environ■• 

d. Meteor,,l09y for l••• than I hour■ i• u■ed becau•• 
the rel•••• fraa thi■ accident ia expected to laat 
for l••• than I hour■• 

Table 7.1-12 li•t• the activity r•l•••ed froa a fully 
loaded caak. The whole-body 9a ... and beta akin do••• to 
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an 1nd1Y1dual at tbe Sxclualon Area boundary•• a reault of 
thla accident 1• 91ftn 1n Table 7.1-3. Tb• total popula
tion doH to peraona 11•1119 within 50 all•• of the reactor• 
la 9lftn ln Table 7.1-t. 

Durln9 fuel bandlln9 operation• ln the Reactor and Puel 
Balld1119a, tb•r• ••1•t• tbe re110te poaa1b111ty that one or 
110re fuel UH11bl1•• will auataln 80IN aechanical daaa9• by 
be1119 dropped, baY1ft9 aaaeth1119 dropped on the■, or tbrOQCJb 
rou9b band11119 wll11• bein9 acwed in and out of atora9e 
racka, the con•cyor car, etc. ""•re ••1•t• an ••en 110re 
reaote poaalbility that th1• daaa9• will be ••vere enou9h 
to breach the claddln9 and rel•••• 80IN of the radioactive 
f1aa1on product• contained therein. Accident• in Cl•••••, 
and 7 are of ai■ilar or lower probability coapared to 
accident• in Cl••• 3 and 4, but are atill poaaible. 

Dea gn I•• • 

a,pors 

Cla•• I accident• include the in■ide contain■ent lo■a-of
coolant accident ( ... 11 and large pipe breaka), and th• 
reactivity excuraion accident (control rod drop). Th• 
break in an in■trWNnt line that penetrate• the contain■ent 
and that contain■ pri■ary coolant 1• not applicable becauae 
there are no ■uch lin••• 

7.1.3.8.1 r.o■a-of-Coolant-Accidenta (LOCA) 

A LOCA 1• defined •• a lo•• of reactor coolant due to a 
audden circu■ferential rupture of a reactor coolant •Y•t•• 
pipe or any line connected to that ay■tn. 

To dellOft■trate the potential environ■ental c:onaequence• of 
th1■ type of accident, two r.oc:Aa are po■tulated and eval
uated• 

a. S■all pipe break (6 inch di ... ter or leaa) 

b. Large pipe break. 

'·t J.,.1.1 s.,11 Pipt •r••k ,, lncb or 1•••>· Th• 
lo low n9 •••uaptiona and s,araMter■ are poetulated for 
evaluatin9 the environ■ental coneequenc•• of r.oc:A for a 
■-11 pipe break (' inch or l•••>• 
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a. Source Tena• TIie a••r•t• radioacti•ity inftntary 
in tll• priaary coolant 9l••n ln Table 7.1-13 1• 
releaaed ta tbe aontainaent. Tbl• inftlltory 1• 
baaed an tll• off-9aa relean rate of 50,000 
aicrocuriea/HC after 30 ainut•• delay. 

b. '!'be effect• of plat.out and decontaainatlon factor 
in the pool reduce tbe aourc• tena 201. 

c. The effect• of radiol09ical decay durln9 holdup In 
th• contaiuient are taken into account. 

d. Tbe frN iodine and the noble t•••• avail�ble for 
releaN froa the contairment leak froa the contain
■-nt to the •n•ironaent at a rate of 0.1 percent 
of tbe contained voluae pe, day for the flrat 24 
houra, and at 0.05 percent of tbe contained volUIN 
per day for the r ... lnder of the acci�•nt. 

•• 1'o alxlng occur■ in the annulua re9lon �tw••n the 
Contalnaent and the !nc:lo•ure aulldlng, 

f. W99atlvo preaaure in the annulu■ i■ aainteined for 
the duration of the accident and whatever i• 
leak.ad froa th• containaent i■ relea--4 tbrou9h 
the Standby Ga• Treataent Syattta. 

9. Charcoal adaorber efficl•ncy for the Standby Gaa 
Treataent Syat .. la tt percent for iodin••• 

b. Tbe
_.
breathiog rate for peraon• off-Site ia 3.47 x 

10-• Mteral/aec for the firat 8 hour■• rroa 8 to 
24 hour■ following the •ccident, the bre1th!n9 
rate 1• •••uaed to be l.75 x 10-• ••t•r•l/aec. 
Thereafter, the rate 1• aaauaed to be 2.32 x 10-4 
Mteral/aec. 

1. lhort-li.-4 iaotopea for ahort•tera eel•••• 
contribute a al9niflcant aaount of radioaetivityr 
therefore, credit 1• taken for the radiol09ical 
decay in tranait for a period l••• than 8 hour■, 
thereafter, no credit ia taken for decay. 

j. Neteorol09y for both ahort ti• (l••• than 8 

hour■) and longer tiM (I hour• to JO day■) 
r•l••••• i■ uaed. 

The releaN and re■ultin9 do••• a■ a function of ti• froa 
accident onaet are given in Table■ 7.1-14 and 7.1-15. Th• 
total population do•• to peraona living within 50 ail•• of 
the reactor• 1• given in Table 1.1-,. 
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7.l.3.:Ja2 Large Pis Break. The L0CA large pipe break 
I■ ••• to be a 1u en clrcuaferential break in a 
recirculation line, per■ittin9 the di■cbar9e of coolant· 
into the pr1-ary contain■-nt frca both ■id•• of the br•ak. 
Th• aa■u■pti.on■ and par ... ter■ po■tula-ted for ••aluatin9-
th• environaental conMquenc:e■ of thi■ •c.cident are identi
cal to tho•• •••� for · _the � -11 pipe break· vi th the 
following esception■ 1 

•• Source 'l'eraa Th• average radioactivity inventory 
in the reactor coolant given in Table■ 7.1-3 i■ 
ae■u■ed to be relea■ed to the contain■ent (thh 
inventory i■ baaed on an- off-9a■ r•l•••• rate of 
50,000 aicrocurie■/■ec·,fter 30 ■inut•• delay), 
plu■ • rel••-- into the coolant of 0.2. ;S-r-cent of 
the cc,re in•entory of halog,•"• and· nobl•;; CJ••-•• 
given�� Table 7.1-1,. 

b. Th• individual U■■ion product inventori•• in the 
core are calculated for the end of core life (1000 
day■) a■suain9 full power operation of 4100 Mlft. 

Th• r•l•a•• and re1ultin9 do••• a■ a function of tiM are 
given in Table■ 7.1-17 and 7.1-15. Th• total population 
do■e to per■on■ living within 50 mile■ of the reactor■ 1• 
given in Tabl• 7.1-6. 

7 1.3 8.1.3 Cla•• 8.1 a Break in In■truaent in• FroM 
Pr aary s

1
■te■ T at Penetrate■ the onta n■ent. ■ 

accident ■ postulated to Involve line■ not provided with 
isolation ca�acity inside containment. Thi■ type of 
accident i■ not appropriate for the Skagit BlfR containment 
■y■te■• 

7.1.3.1.2 Control Rod Accident■ 

Wat9r R•a��or>. Ar rop ace ent • • n• 
coiapiete ut not nece■■arily 1udden) rupture, breakage, or 
di■connection of a rand011 fully-in■erted control rod drive 
fr011 it■ cruciform control blade, at or near the coupling, 
in-■uch a way that the blade becOIN■ ■tuck at it■ location 
(fully in■erted). Thi■ a■■u■ption ••t• up a condition 
whereby, if th• drive were withdrawn, the ■tuck blade could 
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later fall frca tbe core cau■i119 a reacti•ity ln■ertion 
accident. 1'be followi119 a■■uaptlon■ are poetulated for a 
rod drop acc:ident1 

•• A releaH oacur■ into the coolant of 0.025 percent 
of tbe core ln•entory of noble 9•••• and 0.025 
percent of tbe core inftntory of bal09en■• 

b. One percent of tbe halot•n• and 100 percent of tbe 
noble 9aH■ in tbe reactor coolant are relea■ed 
into tbe condenHr. 

c. Th• air ejector 11 autollatically i■olated by a 
high radiation ■i9nal on the ate .. line. 

d. ltadloacti•lty carri•• OYer to the conden■er, where 
10 percent of the hal09en■ and 100 percent of the 
noble ga■e■ are a•ailable for leaka9e froa the 
conden■er to the •n•ironaent at 0.5 percent per 
day for the co.ar•• of the accident (24 hour■). 

e. Neteoroloc,y for abort ter■ (l••• than I hr■) and 
longer ter■ (I hr■ to 24 hr■) rel••••• wa■ uaed 
for thi• accident. 

The acti•ity releaaed to the en•iron• a• a function of ti• 
for the duration of the rod drop accident 1• given in Table 
1.1-11. The re■ultant whole-body ga-a, thyroid inhala
tion, and beta ■kin do••• to an individual located at the 
Bxclu■ion Area boundary are given in Table 7.1-3. The 
whole-body population doH to individual• living within 50 
ail•• of the reactor■ i■ given in Table 1.1-,. 

7.1.3.8.3 Ste .. lin• Break Accident■ 

In order to de■on■trate the potential •n•ironaental con■e
quence• of thi■ type of accident, two ■teulin• break 
accident■ are po■tulated and evaluated• 
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,, a. S•ll pipe break (of O.25 ft2l 

b·. · �CJe pipe break. 

;:12/21/11 

ror tb••• poatulated. breaka, conaideri119 tbe aoat probable 
operati119 condition• prior to the break and uai119 reallatlc 
aaauaptlona, tbe·ca1culated two-pba•• ■iature i.e•el In the 
reactor preaaure ft8Hl doe• no.t reach the ate-line before 
laolatlon la coaplete. Tberefore, onlI •t•� will l••u• 
fr� tbeN bre�k• for tbe •n�he tran• ent. · . - · 

8■-11 Pipe Break Cof 0125 ft2}1· The followlq •••uaption• 
and· -parwter■ are poatuiatia ·.tor · evaluating the· environ
Nntal conaequence■ of a ■aln •t•-llne break accident for 
a -11 pipe breaks 

a. The pri■ary coolant actl•ity baaed on an off-9aa 
rel•••• rate of 50,000 ■icrocuriea/aec after 30 
■lnute■ delay 1• given in Table 7.1-ll. 

b. The ■aln atea■lin• will releaN coolant for 5 
MCOftd■ after tbe iaolation algnal la received. 

c. Tb• total a■ount of at•• ••capin9 froa the break 
la ,2,500 lb. Tbla quantity la the .a of a ■tea■ 
lo•• of 2-■inute duration prior to reactor trip 
and a •tea■ lo•• durin9 5.0 aeeonda coaplete 
cloaure of the uin ■tea■line laolation valve. 

d. Iodine in the fluid releaaed to the ataoapher� la 
at one-tenth the pri■ary ay■t- liquid concen
tration. 

•• Plfty percent of the iodine• and 100 percent of 
the noble 9a••• in the fluid exitln9 through the 
break are r•l•••ed to the at■oaphere. 

f. Neteorol09Y for l••• than I hour• la uaed, a• the 
r•l•••• froa tbia accident ia expected to la■t for 
l••• than I houra. 

The total activity releaaed to the •n•iron• 1• 9iven in 
Table 7.1-lt. The re■ultant whole-body 9 .... , thyroid, and 
beta akin do••• to an individual located at the lxcluaion 
Area Boundary are 9iven in Table 7.1-3. The whole-body 
population do•• to individual• livin9 within 50 ■11•• of 
the reactor• la 9iven in Table 1.1-,. 

i''9 �le, ltt•k•• The aa■u■ptlon• and par ... t•r• poatu
at or ••a ! uatin9 the evirQn■ental conaequenc•• of a 

uin atea■lin• break accident for a lar9e pipe break are 
identical to tho•• 9i••n for a -11 pipe break, with the 
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exception tbat the total aaount of ■teaa ••capi119 froa the 
break la 34,000 lb. Thia quantity 1■ the ■ua of a ■teaa 
lo•• of 0.5 ■econd■ duration prior to reactor trip and a 
■teaa loea durin9 coaplet• clo■11re of the aain ■teaalin• 
iaolation ••l••· It 1• •••uaed that th• aain ■tea■line 
will rel•••• coolant for 5 �•conda after the i■olation 
■i9nal la received. 

Th• total activity releaaed to the environ■ 1• given 1n 
Table 7.1-20. The re■ultant whole-body 9 .... , thyroid 
inhalation, and beta ■kin do••• to an individual located at 
the Bacluaion Area Boundary are given in Table 7.1-3. The 
whole-body population do•• to individual■ living within 50 
ail•• of tbe reactor■ 1• given in Table 7.1-6. 

In aaking an ••••••••nt of the probability of the occur
rence of typical event■ con■idered •• de■ign ba■i■ acci
dent■ in the Safety Analy■i■ Report, a fir■ nwaerical 
e■tiaate 1• not po■■ible becau•• of the extre .. rarity of 
■uch event■• Quality •••uranc• for de■ign, aanufacture, 
and operation and highly con■ervativ• Je■ign con■iderationa 
coabine to produce piping and v••••l• with an extre .. ly low 
probability of failure. Therefore, when the conaequence■ 
•• indicated in Table 7.1-3 are weighted by probabiliti••• 
the environaental ri■k i■ low. 

7.1.3.9 Cl••• 9t Rffithetical Pailur•• More Severe Than 
Cl••• I ral ur•• 

Th• po■tulated occurrence• in Cl••• 9 are di■cu•••d in 
Section 7.4. 

7.1.4 SUMMARY OP !NVIRONM!NTAL CONS!QUENCZS 

In the preceding Ji■cu■■ion, a nwaber of po■■ibl• Plant 
accident■ and abnor■al operating condition■ have been 
identified and analysed. Th••• ■elected event■ cover the 
full range of accident analy••• required in the KRC guide
line■ (Ref 1). Th• re■ulting e■ti■ate■ of potential 
&xcluaion Area Boundary do•••• along with an ••••••••nt of 
the likelihood of each event, are li■ted in Table 7.1-3. 
Table 7.1-, ■uaaarise■ the variou■ accident• for th• whole
body population do•• within 50 ail•• of the reactor■• 

In the coluan 9ivin9 the general ••••••ent of the likeli
hood of th••• event■ and condition■, ■everal cate9ori•• 
have been u■ed. Tho•• condition■ cla■■ified •• •certain• 
are continuou■ (i.e., th• condition 1■ noraal, or pre■ent 
at all ti•••>• Th• radiation expo■ure■ given for natural 
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back9round and noraal operation are aMual •alu••• ThoM 
.,,.nt• which could be expected to occur at frequencl�• of 
froa once per Plant lifetiM to a• often a• once per. year 
are claaaified •0ccaaiona1•. Tbo•• •••nt• or condition• 
whicb would be espected to occur at fre7uenci•• l•••-than 
once per Plant lUetiM are claaaified Rare•. Pin.ally, 
tbere are a nuaber of ennt• whicb are c:onaidered very 
unlikely, with projected probabiliti•• •uch le•• than. once 
per Plant UfetiM. TheH •••nt• haft been claaaified 
•zatr ... ly Rare•. 

Prca the reault• in th• table, ••••ral apec:i.fic concluaion• 
can be reached concernin9 off-Sit• do••• 

a.· A• diacuaaed in the introduction, the r.adia.tlon· 
expoeur•• which would reaul_t frc:a th.•· occ.ur-ren-ce .. 
of accident• are genera'l.J;y· lo.we�; th�,.- tho•• _ · 
expected frc:a norul .opera-tion, and ■uch l011Nr 
than that froa natural background radiation. 

b. When th••• potential expoaur•• are conaidered in 
conjunction with their probabiliti•• of occur
rence, the re■ulting en•ironaental i■pact i■ 
n99ligible. 

c. Bec:au•• the radiation expo■ure received troa 
natural backgrounJ c:ontin�ally varie■ 5 to 20 
percent becau■e of natural event■, the population 
expoaur•• po■■ibl• froa Plant accident■ are 
negli9ible when coapared to the■e natural varia
tion■• Poe exuple, a 5-percent lncrea■e in the 
natural background for a year would reault ln an 
additional 2163 ■an-r•• within 50 ■ilea of the 
reactor■• Thi■ uiount far over■hadov■ any poten
tial population expoaure froa any accident con
■ldered. 

d. Moat of the radiation do•• level• are ■o low a• to 
be undetectable, even with the ac,at ••n■iti••• 
IIOdern radiation detection inatruaenta. 

Th• infor■ation given ln Table 7.1-3 indicate• that the 
realiatically e■tiaated radlol09ical con••cna•nc•• of the 
poatulated accident■ would r�■ult in expo■ur•• of an 
a■■uaed individual at the Bxcluaion Area Boundary welt 
within th• aaxi■u• per■i■■ible do••• of 10 en 20. Th• 
tabulated inforaation al■o ■how■ that the e■tiaated inte
grated expoaure of the population within 50 ■il•• of the 
reactor• froa each poatulated accident would be order■ of 
aa9nitude -ller than that frc:a the naturally-occurrln9 
radioacti•ity which c:orre■pond• to approxi■ately 43,262 aan
r-■/yr, baaed on a natural background l•••l of 0.10 en/yr 
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and a predicted population witbin 50 ail•• of the reactor• 
for tbe year 2030. Wben conaldered with tbe probability of 
occurrence, the annual potential radiation espoaure of tbe 
population froa all tbe poetulated accident• 1• an nen 
... 11er fraction of tbe espoeur• froa natural bac-9r0Wld 
radiation and, in fact, la well within naturally-oacurrln9 
•ar1at1ona in the natural �clc9round. It la concluded fora 
the reaulta of tb• real1at1c analyala tbat tbe enwiron
Mntal rlalca due to poatulated radiological accidenta at 
th• Plant Site are esceedin9ly ... 11 and need not be 
conaldered further. 

7.1.5 DOSS NODBLS OSID TO EVALUATE TIIZ ZNV!RONMETAL 
CONSsgopcis or ACCIDENTS 

Thia diacuaaion identiflea the IIOdela uaed to calculate off
Site radiol09ical doaea that would reault fraa releaaea of 
radioacti•ity due to •arioua poatulated accidenta. Th• 
poatulated accidenta are liated in Table 7.1-1. 

7.1.5.l Aaauaptiona 

Th• followin9 uauaptlona are baaic to both the aodel for 
the whole-body dOfle due to 1-•raion 1, a cloud of radio
actl•ity and the aodel for the thyroid do•• due to.inhala
tion of radioacti•ity, 

•• Direct radiation fr011 the aourc• point la ne9li-
9lble C!Wpared to whole-body radiat�on due to 
aublNraion in the radioactivity leaka9e cloud. 

b. All =�ioactivity rel••••• are treated aa ground 
l•••l r•l••••• r99ardl••• of the point of dia
char9e. 

c. The do•• receptor la a atandard un, •• defined by 
the International C01111iaaion on Radiol09ical 
Protection (IOP). (ltef 9). 

d. Iaotopic data, auch a■ decay conatanta and decay 
•n•rtr niaaiona, are taken fr011 Table of Iaotopea 
<••f ,,. Table 7.1-21 liata tho•• •aluea. 

•• Doe• con•eraion factor■ are taken fr011 TID-14144 
<••f 4) and froa ae9ulatory Quid• 1.lOt <••f 10). 
a .... and Beta do•• converaion factor• are 
obtained by uain9 the .. thod of Meteorol09y and 

7.1-24 AMndaent 4 
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AtOlliC Bnergy <••f 11). Table• 1.1-21 and 1.1-2 
liata the•• •aluea. 

Calculation of tb• 9 .... do•• froa an extended aource, ■uch 
a• a cloud, ■taru with the conaideration that the radia
tion rec:ei'led by tbe receptor froa a differential area or 
voluae 1• tb• .... a• if it c- fr011 a point aource. If 
tbe diMnaiona of a bollo9eneou■ cloud of 9---•■itting 
JUterial are large coapared with the di■tance that the 
9aaaa ray■ tra•el, an equilibriua condition occur■, pro
•ided the receptor voluae 1■ ■■all. A cloud with th••• 
diMnaion• act• aa though th• pluae were an infinite aourc• 
of 9----••itting aaterial. Por a receptor at ground 
le•el, only half the pa■ain9 cloud contribute■ to th• 9 .... 
do•• of the receptor. 

Th• •••i-infinit• whole-body ga•a do•• 1• given by the 
following equations 

wheres 

" -

yD.. • 0.25 (X/Q) E Oi Zi 
i•l 

(7. 1-1) 

y'- • 9a•a do•• fro■ •••i-infinit• cloud 
(rad) 

i1 • average 9a•a energy for iaotope i 
(MZV/dia) (value■ given in Table 
7.1-21) 

01 • aource 1tren9th (curie). 

X/Q • ataoapheric dilution factor 
(■ec/Nterl) 

2,.1.5.3 ThYroid Inhalation P9•• 

Aaauaing the atao■pheric dilution factor• given in Table• 
1.1-1 and t.1-9, the thyroid do•• for a given ti• period 
1• obtained fr011 the following equations 

7 .1-25 Allendaent 4 
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• 
D • X/Q /J £ 01 DCP 1 1•1 (7.1-2) 

wbere1 

D • thyroid inhalation do•• er .. , 
X/Q • atao•pberic dilution factor C•eo/ .. terl) 

• • Kuaber of iaotope• 
/J • breatbi119 rate c .. terl/■ec) 

01 • total activity of iodine i■otope i relea■ed, (curie■) 
DCPi • do■e conver■ion factor 9iven in Table 7.1-21 for iodine i■otope i (rell/curie■ inhaled) 

The i■otopic data and breathift9 rate■ are given in Table 1.1-21. 

71
1

1514 leta Skin Do■e (Ref 12> 

A••uain9 the atao■pheric dilution factor■ given in Table■ ,.1-1 and ,.1-t for a •-i-infinite cloud of beta radiation, the do•• in air i■ 9iven bys 

where, 

,o. • X/Q £ Oi DCPt i•l (7.1-3) 

,o • beta do■e fr011 a •••!-infinite cloud (rN) 

• do■e conver■ion factor 9iven in Table 1.1-21 
X/Q • atao■pheric dilution factor C•ec/ .. terl) 
Of• activity of radioactive uterial relea■ed a■ a re■ult of equipaent failure■ (C1> 
If • nu■ber of iaotope■ 

Aaend■ent 4 
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1.1,, - MD DATA POil IYN«RATJl!G MDJOJ«OGJCAL am 
'1'B 

The •••luation of tbe rad1o1091cal iapact of accident• 
1nvol••• •••uaptiona and application of data. Many of tbe 
aaauaption• are atated in lUIC lac)ulatory Guide 4.2. Otber 
•••uaptiona are •pacified in tbe d1•c:u••iona of the ind1-
•1dual accident■• Althou9b th• accident• are d1aa1a1lar, 
aany of the IIOdela and auc:b of tbe data are c:Q 1c.11ly uaed 
in the ••aluat1ona. It 1• the purpoae of: tb1• Mc:tion to 
pro.id• tbe general inforaa�ion, uaed for �1dent •••lua
tiona. 

Piaa1on product innntoriu for -the core and gap are baaed 
on operation at 4100 •t for 1000 day• full power opera
tion. Tb• reactor ther■al power i• baaed on the aaxiau■ 
deai911 condition. Acti•1ty innntori•• for the total core, 
total gap, and gap of one fuel rod (141 •••e■bli••• ,3 rod• 
per •••ably) are gl••n in Table 1.1�1,. 

Reactor coolant concentration• of iodine• baaed on an off
ga• rel•••• rate of 50,000 aicrocuri••l•ec at 30 ■inutea 
decay are 9iftn in Table 7.1-13. 

7.1-27 

4_, 

• 



,.--:.-

.%= 

12/21/11 

a.ferenc•• for Section 7.1 

2. Stat-nt of Interia Polley, -Wuclear Power Plant 
Accident Conalderatlon• Onder the National 
Bnwlronaental Polley Act of 19,9,• 45 f!! 40101-40104, 
June 13, 1910. 

4. 

5. 

,. 

7. 

J. J. D18unno et al, Calculation of Diatanc• Pactora 
for Power and TiatReactor Sit••• iic Report Nuaber 
TID-14844 (March 1, 1962) 

c. N. Lederer et al, Table of Iaotoe,a, 6th edition 
<19,a,. 

- -

ICRP Publication 2, Report of C01111ittee II Per•iaaible 
Do•• for Internal Radiation (1959). 

9. •Report of ICllP Coaaltt•• II P•r•l••ibl• Doa• for 
Internal Radiation (1959)•, Bealth PhY■lc■, JalO, pp 
u,-1sl (1960>. 

7.1-21 AINndlNnt 4 

., ··--·-·- -·-......... �·•• ......... . 

·---··-----·--•· 

4 

--------



12. •• J ... rwer, -..ta-aay Daae la lfl•• �lftlen 
.. terlal IwrNd in a ladloaattn Cload, lftltll 
DD&91• Vol 2, llo. 1 (1174). 

�. 

..,a:tn111t, 



TMJel 711-1 

a.us·tP1CATI011 OW IOii'fULAftD ACCIDllffS . MD OC(!QUDCU 

. IIO. of 
Clu■ Dncr lptlon 

1 Trivial lnclde.nta 

2 Niac. •all r•l•••• 
outaide contai111ent 

3 aadwute •Y•t•. 
failure• 

4 Event■ that r•l•u• 
radioactivity into 
the pri■ary ■y■te■ 
(nil) 

5 

' 

7 

• 

' 

Bventa that rel••• 
radioactivity into 
the pr i■ary and 
■econdary ■yat• (PWlt) 

Refuelin9 accident■ 
inaide contairaent 

Accident■ to ■pent 
fuel out■ide con
tairaent 

Accident initiation 
•••nt■ considered in 
deai9n-ba■ia evalua
tion in the Safety 
Analy■i■ aeport 

Hypothetical aequence 
failure■ aor• ••••r• 
than Clue 8 

ba■ple(■) 

Saall ■pillar •all leaka 
inaide contai111ent 

Spill•r 1••� and pipe 
breaka 

Bquipaent failur.e, ••rioua 
aalfunction or hu■an error 

Puel failurn during 
nor■al operation, tran
■ient■ out■ide expected 
range of variable■ 

Clu■ 4 and ■t•• 9enera
tor leak 

Drop fuel •l••ntr drop 
heavy object onto fuel, 
.. chanical aalfunction or 
loa■ of cooling in 
tran■fer tube 

Drop fuel •l•entr drop 
heavy object onto fuel, 
drop ■hieldln9 cuk - lo•• 
of coolin9 to ca■kr tran■• 
portation incident on-Site 

Reactivity tranaientr rup
ture of pci■ary plpin9r 
flow deer••• - ■tea■ 
break 

Succe■■iw failure of aul
tipl• barrier■ noraally 
provided and aaintained 

AINndllent 4 
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1/D...uc:/D ,_12/21/11 
,.-c·;.... 

• 

TYLQ Z, 1-2 

IaotoR! 
COl'l"J•lon Pactor 
r .... ■ lcurl••l••c 

lr-13■ 2.,os-0, 
lr-15■ 3.71S-02 
lr-15 5.llB-04 

4 lr-17 l.llS-01 
Kr-II •·•••-01 

Xe-13111 2.toB-03· 
Xe-13311 ,.,,.�03: 
x.,.133 t.32S-03 
x.,.13511 ,.ats-02 
Xe-135 5. 741:-02 
Xe-137 4.508-02 
Xe-131 2.101:-01 

• 

AINndlNnt 4 
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I■otoe, 

1-111 
1-132 
1-133 
1-134 
1-135 

TMJel 2,1➔ 

CLUI 3.1 ACCimlft' 

amcacrtvl'fT ar.aua u A mm.ir 

o, SQUD__, LMDGI Oil IIUIUIIC'fIOII 
CLl.icl ••t• Collector t'Dk) 

laclioactl•lty ••1-ecl to 
tb• ID•iro,.,nt (curiN) 

1.,a-0, 
J •. 2os-o, 
, •• , •. o, 

l.MS-04 
s.,,.-o, 

•• •• u•l•"--..--.----•••--•ft'1•••·1tl■f •I, .• 

, . .... '.,. ···-----------·--· -
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TYJel 7.1-5 

Cr.All 3.2 ACCIDD'f 

MDlC.Cl'IVl'l'T BL&USD MA mm.T 0, '1'D PIUT 

,UCOU. UD ftlLOIIS l■ TD LOW-ftl9 IIICIIU IYlftN 

Cbarcoal led 
aadioactivity aadioactivity ••leued 

1■otoa 1cu5:&N! to Bn•lro•ent 1curin! 

Ir-Ila l.14S+ol l.14B+GO 
lr-15■ I.Hs+Ol I.HB+OO 
lr-15 1.Hs+oo 1.148-01 
lr-87 1.418+01 •·••z+oo 
Kr-II l.44B+o2 l.44B+Ol 

Xe-llla l.lOS+Ol 1.10&+00 
x .. llla 4.o,a+o1 4.o,s+oo 
Xe-133 2.72s+03 2.728+02 
Xe-llSII •• ,2a+oo 

. 
..,2a-01 

Xe-135 5.20s+02 5.20B+Ol 
Xe-137 1.2a-01 1.22s-02 
Xe-138 2.0, ... 01 2.0,a+oo 

Allendllent 4 
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TULi 7.1-f lbeet 1 of 2 

IUIIMRY OP POPULATION DOID mULTDIG PION ACCIDaftS 

Year 
-

Accident 2030 
Cl•• D .. cription Man-r• 

1.oU> TRIVIAL ACC:Imns --

2. 0 (1) SMLL RILBASIS OUTSIDB 
COlft'AIIIMBlff 

---

3.0 MDIIUTB S1S1'BN PAILtJUS 

3.1 Bquipaent Leaka9e or ---

Malfunction 

3.2 Releue PrCIII Low-T•p 
Charcoal Adaorbtion Tank 3.61!:+o0 
Rupture Tank Content• 

3.3 Releae of Liquid W•te ---

Collector Tank Content• 4 

4.0 PIS8ION PRODUCTS TO 
PRIMRY IYSTBN (DD) 

4. 1 ( 1) Puel Claddtn9 Defect• ---

4.2 Off-D .. iCJII �ranaienta that 
Induce Puel rallurea Above 
Tho•• lapected 

2.41!!+00 

5.0 PISIICII PRODUCTS TO PRIMRY -Not Applicable-
MD SSCCIIDUY 81STDI (PWlt) 
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• 

I 
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1/IID-UC/D 12/21/11 

TMt.a 7.1-, Sheet 2 of 2 

Year 

Accident 2030 
Clue DNcrlptiQn Nan-r• 

,.o •PUBLIRG AC:ClDlltffll 

,.1 Puel Bundle Drop ··••-01 

,.2 Beavy Object Drop Oftr 4.lS+00 
Puel in Core 

1.0 IPSlff PUSL IIAICDLING ACC:IDElffS 

7.1 Puel Storage Pool 4.4&-0l 
7.2 Beavy Object Drop onto J.7B-Ol 

Puel Rack 

7.3 Puel CHIC Drop 7.4B•02 

a.o ACCl DIUft' IN IT IATI 011 EVENTS 
CORSICSDD IN SAR 

1.1 Loaa-of-Coolant Accident■ 
lull Pipe Break 4.Js-o, 
LHC)e Pipe Break 5.7B♦O0 

8.l(a) Break in Inatrment Lin• 
fr011 Pri■ary Sy•t• that --Not Applicable--
Penetrate• the Contai1111ent 

•• 2 (a) Rod Bjection Accident (PWR)•-Not Applicable--

l.2(b) Rod Drop Accident (BWR) J.11:+oo 

8.J(a) Steaaline lreak• (PWR) --Not Applicable--

1.l(b) Ste•lin• Break■ (BWlt) 
s■all Break 1.lB•0l 
LarC)e lrealt ,.,s-02 

Cl) Incident• included and evaluated under routine 
releuff contained in Section 5.2. 

AMndlNnt 4 
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TMY 7,1-7 

CLASS 3.3 ACC!mft 

MDI�C!lVl'fY Dt,WYIID A8 A mULtf 
0. GaOU SQUUllllft' l'AILOD 

(Ll91ld WMte Collector 'l'ank) 

- 12/21/11 

lfOtope 

I-131 
I-132 
I-133 
I-134 
I-135 

lladloactlYlty Releued to 
tb• ID•Jronaent <curle.!l,_ 

s.,as-04 
1.27S-03 

2.748-03 
,.408-04 

2.llS-03 

4 

. . . 

. 
. 



1•0�02! 

1-131 
1-132 

I-133 
I-134 

I-135 

lr-13■ 

lr-1511 
lr-15 

Kr-17 
Ir-II 

Xe-llla 
Xe-133■ 

Xe-133 
Xe-135■ 

Xe-135 
Xe-137 
Xe-138 

12/21/11 

TMLS 7.1-8 

CLASI 4.2 ACCllaft 

IADlC.C'l'lVlTT ar.auao u '1'D mm.-r 

0, All an-DSSlGII TM•talft' ACCIDD'l' 

aad oac Re eued 

••Per o ur■ 

0 - i a - • I - 24 

,.aas-03 2.,2s-02 7.47B-02 

1.07B-02 1.o,s-02 1.,,s-03 
1.s,s-02 4.15B-02 1.,as-02 
1.o,a-02 2.65B-03 2.2oa-os 
1.,u-02 2.,,s-02 2.108-02 

7.228-01 5.138-01 ,.,ss-02 

1.,1a+oo 3.158+o0 1.148+o0 

1.02s-01 3.078-01 8.17B-Ol 
2.4t8+o0 1.218+oO 4.708-02 

4. 578+00 5.518+00 1.511+00 

,.1ss-02 l.83B-Ol 4. 738-01 

6. 74B-02 1.,2s-01 4.45B-Ol 

l.tlB+Ol 5.598♦01 1. 408+02 

l.OIB+OO 5. 26B-03 5. tss-10 

1.118+oo 6.938+o0 8.UB+OO 

7. 548-01 4.15£-10 0 

3.lJS+OO 2. 72B-02 1. 75B-08 

• 



I■otoe, 

I-131 
I-133 

Kr-15 

Xa-131■ 
Xa-13311 
Xa-133 
Xa-135 

1/ID-UC/D 

WY 7,1-t 

CLASI ,.1 M:Cllllft 

MDI�C!lVrn' Br.&UaD Al A -UL'I' 
a, A POU. BUIIDta Daa. ACCimwf 

Gap bdloactl•lty 

12/21/11 

••l•ued to Radloactl•lty R•l-ad 
Pool ••t•r (curip) to Bn•lro ... nt (curln) 

l.12B+o2 2.25S-03 
9.52S-Ol 1.918-05 

1.Hs+oo 1.1,s+oo 

,.,as-01 ,.,as-01 
,.2,s-01 ,.2,a-01 
1. ,os+o2 l.&0&+02 
2.598-03 2.598-03 

AMndlNnt 4 
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;, 

TULi 711-10 

CLASS ,.2 ACCIDBlff 
) 

JtADIQIC!'IVITT DI.ZAS8D AS A IIUIULT 

a, A DAVY caner oaOP Olff0 rum. ne coa 

cap bdloactlvity 
aeleued to Radioactivity Releaaed 

Iaotoe, Wat•£ ,curiNI to 8nvironaent lcuriNI 
I 4 

I-lll 9.I0B+o2 1.,,.-02 
I-lll 7.658+01 1.538-03 
I-135 7.418-02 \.488-o, 

lr-85a 4.55B-05 4. 55B-05 
lr-85 1.45B+ol l.45B♦Ol 

Xe-131a 6.818+00 ,.118+00 
Xe-13311 2.70B♦OO 2. 708♦00 
Xe-133 1.57Z+03 1.578+03 
Xe-13511 0 0 
Xe-135 2.428-01 2.428-01 

AINndllent 4 



I■otoe, 

I-131 

Kr-85 

Xe-131a 
Xe-133■ 
Xe-133 

I 
I 

I 
I 

12/21/11 

. TMJel z,1-11 

CLU8 7. 2 ACCIDlll'l' 

IADI�c:TIVffY Dr.&USD Al A mm.T 
a, A DAVY CBJBC'l' mt0P 0lft'O Pam. IACI 

Gap Jtadloactl •1 ty 
aeleued to Spent Radloactl•lty Releaaed 
Pu•l Pool (curl•> to Bn•rlo•ent <curiH) 

1.o,1+o2 2.13Z-03 

1.44 ... 01 l.44Z+0l 

3.241♦00 3.248♦00 
3.351-03 3.358-03 
,.158+01 ,.1sz+o1 

AINndllent 4 
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TYJel 1,\-12 

a.us 7. l ACCimlft' · 

MDI�CTlVffY DIBNBD AS A mut.'1' a,· ruBLCUI DllOP 

J•otope 

lr-15 

Xe-llla 
x.-133 

Radioactivity •�l•••ed to 
th• Bn•lroraent l�••rt �L 

4.53B+o2 

2.42B-Ol 
1.22a-02 

·, 

4 

\ 
I 



taotope 

I-131 
I-132 
I-133 
I-134 
I-135 

ltr-13■ 
ltr-1511 
ltr-15 
ltr-17 
ltr-11 
ltr-19 

Xe-131a 
Xe-133■ 
Xe-133 
Xe-135a 
Xe-135 
Xe-137 
Xe-131 

TMlel 1, 1-13 

IQOILDU� PUtan ( 1) 
a>OLAft MDIQICl'lVlTY 

12/21/11 

llal099n concentration (2) lloble Cu Releaae Rate 
alcrocuri ••tu ■i crocud ea/■ec (t•O) 

5.50B-03 
s. 508-02 
3. 70B-02 
1.158-01 
5.508-02 

- 1.708+03 
3.o,z+ol 
5.00B+OO 
1.001♦04 

- 1.008+04 
,. 501+04 

- 7. SOE+OO 
l.45E+o2 
4.lOB+OJ 
l.JOE♦04 

- 1.10£+04 
7.501+04 
4.4,z+o4 

(l) Baaed on an aftrage off-9aa releaae rate of 50,000 
aicrocurie■/aec after 30 ■inutn delay. 

(2) Baaed on reactor coolant water aua of 2.,4 x 10• 911. 

Aaendllent 4 
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TMII! 711-14 ' 

CLASS 1.1 ACCllalffS 

JIAl>l�CTIVlTY UL&USI> AS A mULT a, 
L081-0P-COOLUT ACCIDaft - SMALL PIPS IIBAI 

Radioactl•lt
T 

Releued to &nviromient scurif!l, 
taotope T •• Perloc! sliour•! 

I 

0 - 2 a - a· I - 24 24 - 96 96 - 720 

I-131 2.40£-07 7.12E•07 1 .. 82z-06 3.52B-06 1.06z-05 
I-132 1.82£-06 l. 81E-06- 3.-38£-07 1.26£,-09 3.24£,-19 
I-133 l.57B-06 4.12B-06 7.64B-06 4.80£-06 4.48E-07 
t-134 2. 52B-06 6.34B-09 5.28B-09 7.32£-15 0 
I-135 2.18B-06 4.32£-06 3. 92E-06 4.28E-07 1.8az-10 

4 

Kr-83■ 5.32E-07 4.30E-07 5.12!!-08 6.62z-11 l.48E-22 
lr-8511 l.l6E-06 1.92!!-06 1.12z-06 4.90!!-09 5.82£-13 
Kr-85 2.22E-09 6.UE-09 1. 77E-08 3.HB-08 3.42£-07 
Kr-87 2.70E-06 1.31£•06 5.0IE-08 4.02E-12 0 
Kr-88 3. 50B-06 4. 22B-06 l. 21E-06 1.18z-oa 2.14!!-16 

Xe-131.a 3.32E-09 9.HE-09 2.56B-08 5.18B-08 2.lOE-07 
Xe-133■ 6.36!!-08 l. 81£-07 4.2£-07 5.56B-07 8.68!-07 
xe-133 l. 81B-06 5.JOE-06 l.33E-05 2.36£-05 4. 72£-05 
Xe-135 4. 54£-06 l. OlE-05 l. 23£-05 2.6!!-06 l.llE-08 
Xe-13511 1. oar.-06 5.24£-09 5. 94£-16 0 0 
xe-137 l. 56£-06 8. 60E-l6 0 0 0 
Xe-138 4.UE-06 3.60£-08 2.82£-14 0 0 

ANndllent 4 
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TMJel z,1-15 

CLUI 1.1 ACC!CB■!S 

DCIID mULTDIG n0II LOII-C.-coor.Alft' ACClDBlffll 
AT 8XICLOl1011 ABA BOUlllaU 

Doe• in r• 

Tia• Period• Whole Beta 
in hour• Thzroid Bodf Skin 

Clua 8.1 Accident 

Saall Pipe Break 

Total 3. 511:-08 1. n-10 7.7B-ll 

O - 2 hr■ 2.tl:-09 ,.4B-ll 1.111:-11 

2 - I hr■ 7.4B-09 5.,s-11 2.311:-11 

I - 24 hr■ ,.4s-ot 3.411:-11 1.,s-11 
I 4 

24 - t, hr■ 1. ,z-ot 1.111:-12 4.,z-12 

tS - 720 hr■ 1.1z-01 4.31:-12 2.5z-12 

Large Pipe lreak 

Total 4.4B-03 2.411:-04 l. 7Z-04 

0 - 2 hr■ 2.58-04 7.3-05 4.ll-05 

2 - I hr■ ,.tB-04 7.08-05 3.48-05 

I - 24 hr■ , •• 8-04 4.ll-05 3.211:-05 

24 - t, hr■ l.lB-03 2.18-05 2. 7B-05 

t, - 720 hr■ 1.111:-01 3.48-05 3.28-05 
I 

"· 
.. 

. •; 
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TMLB 7.1-1§ 

PISSIOII PIODOC'l' INVBlffORIBS 
(curie■) 

1:121111 

Core (1) Gap(2) 
Gap RadioactiYity(l) 

1■oto2! 

t-131 l.19B+ol l.19B+o6 
I-132 1. 72B+OI l.72B+06 
I-133 l.97B+o8 l.97B+o� 
I-134 2. 54B+0I 2. 54E+06 
I-135 2.01z+oa 2. OlB+o6 

Kr-83■ l.23E+07 l.23E+05 
Kr-8511 2.67B+o7 2. 67E+o5 
Kr-85 l.23E+06 l.23E+04 
Kr-87 4. 92E+o7 4.92B+05 
Kr-88 6. 97E+07 6.972+05 
Kr-19 8. 20E+o7 8.20B+o5 

Xe-131■ 7.38Z+05 7.38E+03 
Xe-13311 a.2oz+os l.20Z+ol 
Xe-133 2.30Z+08 2.30Z+06 
Xe-13511 6.97Z+o7 6. 97B+o5 
Xe-135 4.02Z+07 4.02Z+05 
Xe-137 1. 93Z+08 l.93Z+o6 
Xe-138 1. 80E+08 l.80Z+06 

(l) Baaed on operatin9 power of 4100 MWt 

Per llod 

2.23B+ol 
l.22B+Ol 
l.69B+0l 
4.75E+Ol 
l.76E+ol 

2.lOE+OO 
5.00E+oO 
2.lOE-01 
9.21E+o0 
l.lOE+Ol 
1. 53E+Ol 

l.llE-01 
l.53E-Ol 
4. lU!+Ol 
l.30E+Ol 
7.52Z+OO 
3. 61Z+Ol 
3.37E+Ol 

(2) Equal to 1 percent of the total core inventory 
(Re9ulatory Cuide 4.2) 

(l) Baaed on 848 fuel •••-blie■ in the core and 63 rod■ 
per ••••bly 

uendllent 4 
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I■otope 

I··lll 
I-132 
I-133 
I-134 
I-135 

Ir-Ila 
lr-1511 
lr-85 
lr-87 
Kr-II 

Xe-131■ 
Xe-133■ 
Xe-133 
Xe-135 
Xe-13511 
Xe-137 

Xe-131 

1/ID=UC/D 12/21/11 

TMLB 7.1-17 

CLASS 1.1 ACClla■II 

JtADI�CfIVI'!Y DI.ZUBD A8 A IBSULT 0, 
L081-<lr-c00LAlft' ACCICBlff - LAaGI PIPS BMAK 

Radioacti • t CUriN 

T • ur■ 

0 - 2 a - ! 1 - 24 24 - H '' - _720 

3.95B-02 1.178-01 2.,,z-01 5. 7'B-Ol l.74B+o0 
4.29B-02 4.2,s-02 7.tlZ-03 2.978-05 1.,,z-15 
6.35B-02 1.,,z-01 3.0IB-01 1.uz-01 l •. llB-02 
4.208-02 1. 051-02 •• 778-05 1.22z-10 0 
,.o,a-02 1.2oa-01 1.o,s-01 1.1,8-02 5.221:-0, 

1.458+00 l.17B+OO l.ltZ-01 1.108-04 ,.02a-1, 
3.12Z+o0 ,.JOB+oO 3.61Z+o0 1. 61Z-Ol 1.,1z-o, 
2.058-01 6.158-01 1. 64B+00 3.HB+OO 3.168+01 
,.,, a+oo 2.42B+o0 9.418-02 1. 438-0a 0 
,.uz+oo l.lOB+Ol 3.171!+00 3.088-02 5. ,01:-10 

l.23E-Ol 3.658-01 9.488-01 1. 92B+o0 7. 74B+o0 

l.35B-Ol 3. 858-01 8.92B-Ol l.18B+OO 7. 81E-Ol 
3.8lZ+Ol l.12Z+02 2. 81Z+02 s.ooa+o2 9.94Z+02 
,.22z+oo l.39E+Ol 1.,tZ+Ol 3.56E+OO 1. 52£-02 
2.1, a+oo 1.osz-02 1.1,z-o, 0 0 

l.51Z+OO 8.31Z-l0 0 0 0 
,.2,z+oo 5.458-02 3. 518-08 0 0 

AINndlNnt 4 
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I■Ot02! 

1•131 
I-132 
1•133 
I-134 
I-135 

lr-83■ 
lr•8!511 
lr-85 
ltr-87 
lr-81 

Xe-131JI 
Xe-133■ 
xe-133 
Xe-135■ 
Xe-135 
Xe-137 
Xe-131 

12/21/11 

WJel z,1-u 

a.us l.2(b) ACctmlft' 

RADl�CTtvl'fY DLUSSD A8 TD mOLT 
a, A 10D DROP ACCIDD'l' 

Radioac CUriN 

0 - 2 a - �: 8 • 24 

l.24&-02 3.,58-02 9.358-02 
1.348-02 1.338-02 2.498-03 
1.988-02 5.208-02 9.608-02 
l.32B•02 3.31B-03 2. 758-05 
:w..e,z-02 3.74Z•02 3.3as-02 

9.04B-Ol 7.298-01 8. 70S•02 
2.398+00 3. 94B♦OO 2.30S+o0 
1.2,8-01 3. 77E-Ol 1.oos+oo 
3.118+00 l. 51E♦OO 5.17S•02 

5.72Z+OO ,.,oa+oo 1.988+00 

1.,9a-02 2.21z-01 5.t1z-01 
l.43E-02 2.4oz-01 s.s,s-01 
2.38B+Ol ,.t9E+Ol l.75B+o2 
l.35E+OO '• 58S-03 7.45&-10 
3. 90Z♦OO 8. 71B+o0 l.o,z+ol 
9.UZ-01 5.ltZ-10 0 
J.91B+OO 3.40B•02 2.19E•08 

A■endllent 4 
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IaotOI! 

I-131 
I-132 
I-133 
I-134 
I-135 

ICr-1311 
Kr-15■ 
Kr-15 
ltr-17 
ICr•II 

Xe-llla 

Xe-13311 
Xe-133 
Xe-ll!la 
Xe-135 

Xe-137 
Xe-131 

TYJel 7,1-11 

Cl.Ala l.l(b) ACCIISft 

MDIO.Cl'lVl'fT ataUSD Alna mar.� a, A 
SftAII LIB IIIIIU ACCilllft - 1•LL •us IIIIIU 

aadloactl•lty aeleMed to 
the Sn•lronaent 12uri•I 

7.IOS-03 
7.108-02 
5.24S-02 
1.,Js-01 
7.108-03 

2.1a-02 
3.128-02 
,.2,s-os 
l.25S-01 
1.2ss-01 

9.llS-05 
l.ll.S-03 
5.12S-02 
1.,38-0l 
1.318-01 
9.318-01 
s. s,a-01 

A1Nnc'lll1nt 4 
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1-u1 
1•132 
1•133 
1-llt 
I-US 

ar-1311 
lr-1511 
Kr-1•5 
lr�l7 
Ir-II 

Se-llla 
le-13311 
le-133 
le-13!a 
le-135 
le-137 
le-lll 

1/ID-MCID 12/21111 

TMY 7,1-29 

CLUI l.3(b) M:Clmllf 

MDIGIC'tfffft IRIUD U fta -UI.T 0, A 
nDII r.za 81DK ACCZlaft· • LUGa 108 IIDK 

ladloaGUwltf· aeleaaed to 

tbe ... ,,--, (curt•> 

,.,28-03 
,.,n-02 
J.128-02 
,.,18-02 
,.a8◄2 

1.2,a-02 
2·.218-02 
3. 718-05 
1.,18-02 
1.,18-02 

5.I08-05 
1.018-03 
3.018-02 
t.748-02 
•�2,8-02 
5.&08-01 
3.328-01 

·., 

' ,. 
. .. . 

.aa1nllll1nt • 
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TMJel 1,1-21 

.. t. Doa• 

a ... con .. ralon 
Decay aner9y Pactor 

Conatf't (N.V/ (ra/�/ 
1aotoa Che·> dlliDS,I cu5:&nl1 

I•l31 3.SIB-03 3.71B-01 3.o,a-02 
I•l32 3.078-01 2.408+00 

t-133 l.41.S-02 4.77B-01 
I-134 8.00B-01 1.,, ... 00 -

1-135 1.on-01 1.11a+oo 

Xa-13la 2.458-0l 3.30&-0l 1.41B-02 

Xa-133 5.418-0l l.OOB-02 t.758-03 
x.,..13311 1.288-02 3.218-02 2.818-02 

Xa-135 1.s1a-02 2.4,a-01 s.,1a-02 
Xa-13511 2.,,...ao 4.22B-01 2.008-02 
Xa-137 1.01a+o1 1.5oa-01 2.,,a-01 
Xa-131 2.319+00 2.1, ... 00 7.IOB-02 

lr-1311 l. 73&•01 8.00B-04 
lr-15 7.Jsa-o, 2.108-03 4.328-02 

lr•8511 1.s1a-01 1.su-01 4.94B•02 

lr-87 5.47B-01 1.37Z+OO 2.27Z-Ol 

lr•II 2.418-01 l.75B+o0 l.15&-02 

BIIL\TIIIRG RATBS 

TiM Period 
I hour•! 

0 to I 
I to 24 

24 to 720 

---------�- ......=----· •• -------

•• 

areatbln1 Rat•• 
S••t•r .!■ec) 

l.47B-04 
1.75&-04 
2.32&-04 

12/21/11 

Thyroid 
Doe• 

Conftralon 
Pactor 

(ra/curle) 

l.41B+ol 
I 

5.25a+04 
4.00S+o5 

2.50a+04 
l.24S+o5 

-

-

-
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I/ID-UC/a U/21/11 

7. 3 otm ACCJRP!f 

In add1t1oe to accidenta tbat can r•l•••• radioacti•itr to 
tbe ••irona, tb•r• •r be accident• 111.al•t.119 no11radio
aeftift Mteriala wbicll clo baft conaequencea tbat affect tbe 
••irom:n■n�. Aocideftta aucb u cbellical esploaiona, fir••• 
and l••lla9e or raptacN of ..... 1.a co11taini119 oil or tosic 
Mteriala can baft aipifiaaat en•ironaental iapacta. 
fto.iaiou to 111111■1•• tbeN t■pacta baft been included in 
tbe I/ID cleai9n. 

7.3.l CDIUCAL 

Tb• followi119 cb•icala are aaintained in ■tora9e tank• oC 
••riou capac:iti••• 

a. ''° aauae aalfuric acid 

b. 50-percent aocU• bydrosicle · aolution 

c. l-percent aodiua bypocblorite aolution 

d. Clycol 

•• IOdiua pentaborate 

Sacb tank will be equipped with 1•••1 indicator■• Periodic 
•i•ual inapection will be perfor■ed of ■tora9e tank■ and 
pipin9 ■yat- to detect leaka9e. Bach tank will be diked 
or curbed to for■ a controlled draina99 area that will be 
■ufficient to bold the entire content• of tbe tank. Th• 
controlled area will be ■urfaced to preftnt leachin9. A 
tank failure -,uld allow the content• to drain into the 
controlled area, where it would be aaintained for tran■fer 
to alternate atorat• by portable puapa. lec:aue the 
controlled area will not be pro•ided witb drain connec
tiona, tb••• cb•ical• cannot be drained to ■tor■ ...,.r• or 
otberwiH relea■ed to tbe eoiro ... nt. TIie ■odl• penta
borate tank■ will be located in the contat ... nt and any 
leaka9e will be controlled in a curbed area. Chn1cala 
uaed in Plant operation clo not fora esplo■iff ■ixture■• 

In the unlikely •••nt of a fire oc:currin9 ■i■ultanaou■ly 
with an indoor ch•ical tank failure, where the liquid 
-,uld ••aporate to 9aa, nor■al ••ntilation faciliti•• would 
••acuate the •apor■ outald• at ele•ation• where ac.:,■pheric 
diaperaion would re■ult in a netli9ible effect on the 
•n•iro ... nt. 

7.3-l AINndllent 4 
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1,1,2, U1N! IOTie 

Tb• electric auailiary boiler ha■ no fuel ■torq• or- fu•.�
lin••· � t · 1a· fl-1••• and ••••at.lally wit.bou.t · _fl re 
baaard. Tbe failure of tbe boiler· would rel•••• •t•- and· 
cb-ically treated water.· c:11-1cal treataent of t'-e water 
c:onaiat■ of tbe injection of an elect:olyte ■uch u aodlua
pboapbate, aodiua-■ulfa-te, etc, into the boiler to ulntaln 
the proper conductl•ity raft99 of 1000 to 3000 ■lcroaho/ca. 
aecau■e the ch .. lcal content of the water 1■ low and 
nontoalc, the off-Site l■pact on the en•lronaent would be 
ne9li9.lble. 

7
1
3.3 DIUZL O!L MD TOUIR LUBE O�L TMD 

All .md.erground dl•••l oil tank■ will be either coated or 
con■truc.ted froa noncorroeive uterlala. Th••• tank■ will 
be ••nted thrOU9h individual fl- arre■tor■ and a low tank 
l•••l will be alanNd in the control rooa. In caae of leak 
or ■pillA9e, early detection and correctl•e action will 
pr•••nt any ■i9niUcant contaalnation of the environaent. 
The Oily wa■te ly■t• u■ed to clean up ■inor oil leak• i■ 
de■crlbed in Seeton 3.7. 

Lube oil re■ervolr• and oil cooler■ will be hou■ed ln a 
3-hour fire enclo■ur• in the Turbine Building. In the lube 
oil cooler, the cooling water norully will be ulntained 
at a higher pre■■ur• than the lube oil ■o that leakage 
would be fr011 the water to the oil ay■t•. 

Lube oil re■ervoir level• will be indicated locally and 
alar■ed in the control rooa. Oil ■ixed with water entering 
the Plant facility floor drainage ■y■te■ will be proc•••ed 
for oil re■oval u de■cribed Section 3.7. 

Lube oil will be aupplied to the �urbine generator bearing■ 
by guarded oil pipir19 to ■ini■i•• fire hasard. Plre 
protection will be prcwided for the fuel oil and lube oil 
ay■t-■• If a fire ahould occur in or near the die■el fuel 
day tank■ or lube oil tank■, the fire would be ••tlnguiahed 
autoaatlcally by the Plant Pire Protection Sy•t• which 
will be dealgned to extin9uiah thi■ type of fire within 15 
■inut••• The •n•ironaental i■pact would be ■i■ilar to that 
froa any ... 11 oil fire. 

aecau■e of the low den■ity of people, crop■, and wildlife 
in the •iclnlty of the Plant, ■-oke would have no ■ea• 
aurabl• effect■ on the environ■ent. Since no readily 
coabuatibl• ■aterial will ••i•t between the fencelin• and 
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tbe fire location, the fire itHlf could not aprelld to the 
aarroundint 999etation beyond tbe Site fence. 

Pire preftntion MUure• which will be taken include 
inatruction of Plant peraonnel on the po■■ibl• ■ourc•• of 
Ure, on tbe •arioua upect■ of Ur• preftntion and on tbe 
proper action■ to be tall•n if a fire doe■ occur. In 
addition, the Plant 1·■- deai9ned to reduce botb the prob
ability of a Ure atartin9 and tbe atent and •ff ect■ of a 
fire if one occur■• · 

Oil delinred to th• Site by truck 1• tran■ferred to the 
di•••l oil atora9e tank• throu9h a hoN. An operator 1• 
pr•••nt durin9 tbia tranafet �peration, and if any leak• 
are ob••r•ed, the tran•f•r can be •topped by cloaincJ the 
iaolation •aln■ and atoppin9 the puap. Since the m1-
loadin9 area 1• treated with a bituainou■ aaterial, any 
-11 ■pill• can be cleaned up with an oil ab■orbent 
aaterial. 

Th• pr•••ntion of oil leak• 1• carried out by routine 
inapection of oil atora99 and tranafer facilitiea, by the 
aonitori119 of oil flow lin••• and by accurate in•entory of 
all oil on hand. Should a lo•• of oil be detected, action 
will be taken illlNdiately to iaolate and repair the faulty 
equipaent and to take the appropriate atepe to rellOft 
••c••• oil and to effect cleanup. 

7.3.4 GAS SUPPLY SYSTDCS 

Th• followin9 9a••• are aaintained in atora9e tankaa 

a. Bydro9en 

b. Carbon dioxide 

c. Ritr09en 

Th• ■tora9e tank• and the diatribution •Y•t• pipin9 will 
be te■ted after tnatallation for lealla9e, and preaaure and 
flow indicator• will be pro•ided to detect any leaka9e of 
the ■yat•. 

Bydro9en 9•• will be ■tored at a preaaure of approxiaately 
2400 pai9. Th• 9a■ will be ■upplied froa the atora9e tan�• 
to the •in generator throu9h the diatribution pipin9. 
Safety relief val••• will be provided to protect the 
■tora9e tank• rro■ over-preaaure. Th• ■tora9e tank• will 
be outdoor• to preclude any hasard due to leaka9e of 
hydr09en 9aa. 

7.3_.l Allendaent 4 
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lf any leakate abould occur fraa tbe dlatrlbutlon plpln9, 
tbe TUrblne lalldl119 ftntllatlon ayat• will nbauat tlle 
leakate before reacbl119 an esplo■lft leftl. TM atoao
■pberlc dlaper■lon of tbe leakage esbaaatecl tllroagb tlle 
Yent will rnult ln a netll9lbl• effect on tbe enlro ... nt. 

-

carbon 4los14e will be 1torecl in ln■ulatecl tank• in liquid 
■tat• at approslaatelr 300 pal9 and OOP. TIie tank■ wlll be 
outdoor• and wlll be pro•ldecl wlth ■afety •alft■ for 
protection a9aln■t o•er-pre■aure. 

Occurrence of leaka9e ln tlle carbon dlosld• plpln9 or 
■tora9e tank■ would rnult in negll9ibl• effect on the 
en•lronaent. 

Nitrogen 9a■ will be ■torecl at a pr•••ur• of approxiaately 
2400 p■i9. TIie nitrogen 9a■ will be ■upplled throu9h 
pipin9 to indi•idual ooaponent■• Safety relief ••1••• will 
be pro•ided to protect the ■tora9e tank■ froa o••r-pre■-
aure. 

If any leaka9e abould occur £roa th• piping, the Plant 
ventilation ayat• will exhau■t nitr09en 9a■ without any 
ai9nificant en•iro ... ntal lapact. 

7.3-4 AaendlNnt 4 

• · 

4 



1,, PYJDIMBJ!DL ,,ncn or ACCIPP'J! 

1,,.1 IlffllODUC'fIOII 

In tlli• aection, the potential •n•lronaental effect• of a 
po•tulated Cla•• 9 accld•nt at tbe pl•nt •r• ••••••ed. Th• 
•••••••nt 1• done in • rl•k •naly•l• for-tr th•t la, th• 
probabillti•• of r••llal119 ••riou• l•ftl• of conHquenc•• 
fraa • wld• apec:trua of poa•lbl• •ccld•nt• and •••oci•ted 
•n•iro ... ntal condltlona •r• con•id•red. The int•nt of 
•uch an an•lY•l• i• to produce an •••••••nt which r•flecta 
th• •n•irosaental ri•k f rca po•tul•ted accid•n.u and 1• 
reaponaiv• to th• recent interi■ policy •tat ... nt i••ued by 
th• o.s. llac r99ardin9 nucl•ar power plant •ccld•nt a•••••
■-nt• und•r llBPA <••f 1). Por tlli• reaaon th• dat• uti
lised in c•rryl119 out tllia analy•i• followa th• practice of 
pr•vlou• ••••• .. nta tb•t addr••••d th• lnteri■ policy 
•t•t ... nt ratber th•n the requlr••nt• of R99. Guid• 4.2. 
In • al■ll•r unn•r th• •••uaptlon• u•ed in thia an•ly■ia 
•r• ba•ed pri■arily on rl•k ••••-nt pr•ctic:e rather th•n 
ri9orou■ ••t•n•lon■ of th• d•al911 pr•ctlc:e utilised in the 
d•ftlopaent of the Pl•nt •• r•fl•cted in th• PSAJt. 

Th• •pproacb to be taken in conald•rin9 •ccident Hquencea 
la to •pply the Re•ctor Safety Study (RSS) rebaa•llned 
•n•lyai■, b••ed on• BWR/4-Mark I contain■ent plant of the 
RS8 to th• S/BIIP which 1• • IWR/6-Mark III contain■ent 
plant. Thia approach directly follow■ th• precedent ■et by 
th• lfJIC •taff in preparln9 •nviron■ental •tat .. nt■ for 
v•rlou■ type• of 1ft plant• (99, BWR/4 in Ref 11, IWR/5 ln 
Ref 13 and lft/1 in Ref 19). Thia approach •pacifically 
follow■ the 9uidance ••t forth in the RRC'• St•t ... nt of 
Interi■ Policy• •in-plant •ccident ••quence• that can le•d 
to a •pectru■ of releaH• •hall be diacu••ed and ■hall 
include ••quenc•• th•t can reault in in•d•qu•t• core 
coolln9. Detailed qu•ntlt•ti•• con•id•r•clona th•t for■ 
th• baala of probabiliatic ••ti■atea of rel••••• ••• •h•ll 
be referenced therein• <••f 1). It ahould be noted, 
howe•er, that • preli■lnary Blllt/1 •tudy (Ref I) report• 
that • deai9n •••luation of BWl/1 pl•nt protection reaulta 
in •l9nificant reduction in th• probability of core d.-9e 
and aoc:i•t•l rlaka. Therefore, it la felt th•t the conaer
vatlve •pproach pr•••nted herein of followin9 the RS8 
rebaaelined an•ly•ia, with •u9Mnt•tlon for ■oae of the 
l■pro.ed S/BIIP d••i9n fe•tur••• pro,,id•• • baaia for 
••tin9 the intent of WIC'• ltate•nt of Interi■ Policy. 

The n•at •action of th• ch•pter, Section 7.4.2, di•cu•••• 
the 9•n•ral approach and define• the ■cope of th• •naly•l• 
which ha■ been perfor■ed. Thia la followed by Section 
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7.4.3 which deacribe• the Mthoda uaed and preaenta the 
reault• obtained in deter■inin9 th• frequenci•• of certain 
radioactivity r•l•a••• fraa poatulated accident•. In 
Section 7.4.4, the •tbod for deter■inin9 the a■ount• of 
airborne radionuclide• rel•••ed i• diacuaaed leadinc, to the 
con•equ•nc•• wbicb are ••tiuted and diacuaaed in lec:tiona 
7.4.5, 7.4., and 7.4.7. Tb• potential conHquenc•• of 
rel••••• to groundwater are addr•••ed in Section 7.4.8. 

7. 4. 2 c:mantAL APPROACH AND SCOPE OP ANALYSIS 

7.4.2.l Bac�9round Diacuaaion 

Th• 110■t coaplete and ayateutic atudy of li9ht water 
reactor accident conaequence■ haa been pre■ented in the 
Reactor Safety Study (RSS) (Ref 2), coapleted in late 1975. 
In thi• atudy, exten■iv• u•• wa■ aade of probabili■tic 
analy•i• Mthod■ to identify potential accident ••quence■, 
to evaluate their �•pec:ted frequenci••• and to e■tiaate 
their public iapact■ in a ■tati■tical aanner. Th• ■ethod
ology involved a hea.y uae of logic dia9ra- (event tr••• 
and fault tr•••> to trace or lay out a ho■t of po■■ibl• 
accident aequenc•• which were then ■ubjected to variou■ 
level• of quantitative analy•i• to define a collection of 
potentially ■ignificant riak contributor■• The expected 
frequenci•• of th••• accident ••quenc•• were evaluated on 
the baai■ of available data, and repre■entative ••quenc•• 
fraa the collection were analyzed to ••tiaate the radio
activity rel••••• that vould re■ult. Thi• allowed a 
grouping of the accident aequenc•• into a ■y■te■ of radio
activity rel•••• cate9ori•• which, in turn, identified 
tho•• ■equenc•• that were the do■inant probabili■tic 
contributor• to each cate9ory. 

Th• radiological con■equenc•• ot the rel••••• for each 
category were •••••••d uaing • •Y•t•• of collPC)ait• popula
tion di■tributiona and a ■tatiatical ■-pling of weather 
data derived fr011 actual nuclear power plant ■it•• throu9h
out the United Stat••· Th••• re■ult■ were then cOllbined 
probabiliatically to produce a generic ri■k envelope for 
U.S. cOIIINrcial li9ht water reactor■• Very ■i■ilar ri■k 
envelope■ were obtained for both nR and 1ft cl••• planta. 
One of the aor• ■i9nificant ob■ervation■ reaultin9 froa 
thi■ ■tudy ( .. f 2) waa that the ••••••ed riak envelope wa■ 
d011inated by ••••r• accident■, that i■, accident• involving 
core •lt. Th••• accident• would reault fr011 the po■aibl• 
degradation or failure of one or aore redundant e■ergency 
■afety ay■teu, and hence are beyond. the deaign baaia 
li■it• for nuclear power plant■• 
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Th• doainant contributor• to th• BWR analysed in the MS 
recently ha•• been updated <•it•ba••lined•) (bf l). The re
baaelini119 waa done largely to incorporate peer group 
oc-■nta (bf 4) and bett•r data and analytical technique• 
reaultincJ froa reHarcb and deftlopaent •inc:e the publica
tion of tJle ass. Bntailed in the rebaaelining effort waa 
tbe •••luation of tbe lndi•idual doainant accident 
aequenc:ea u they are underatood to e,rolv•. Th• ear lier 
technique of 9roupin9 a nuaber of accident •equ•nc•• into 
the encaapa••in9 r•l•a•• c:ategoriea, a• waa don• in th• 
RSS, wa• lar9ely eli■inated. 

7.4
1
2.2 Procedur• for 1/IIIIP 

Tb• S/11lfP nucl•ar •t•- aupply •Y•tea 1• a General Electric 
d•aign,·with d••ign and operati119 characteri•tlc• ai■ilar 
to th• us prototype-· Th•r•for•, th• pr•••nt ••••••
••nt for the S/BIIP ha• uaed a• it• •tarti119 point th• 
rebaaelined accident Mquenc•• and ••quenc• groupe. 
Sequenc•• initiated by n•tural ph•ncaena •uch a• torn•doe•, 
flood•, or ••iaaic nenta, a• well a• tho•• that could be 
initiated by deliberat• act• of •abota9e, have not been 
included in th••• nent MqUenc••• Th• radiological 
conaequenc•• of auch •v•nta would not be diff•r•nt ln kind 
froa tho•• which have been tr•ated. Moreover, it ha• been 
conclllded, ba•ed upon the d••ign requir-•nt• of 10 CPR 50 
(Appendix A) r•latin9 to th• •ffect• of natural phenoaen•, 
a• well aa th• ••curity cequir .. ent• of 10 en 73, th•t 
th••• •vent• ahould not contribute aignificantly to ri•k. 

Th• rebaaelined •ccident 1equenc:e• •nd ••quenc• 9roupe w•r• 
r•viewed and ■odified a• appropriat• to r•flect i■i,ortant 
di••iailariti•• between the IWR analyzed 1n th• lt88 •nd the 
S/lllfP deai9n. In •U1111ary, th••• r•view• indicated aignlfi
cant dlff•r•nce• in botha the fr•qu•nci•• of initiating 
•vent■, due to recent eo111»ilation• of •ctual oper•tin9 
experience, and in the failure ■od•• of th• contain■ent, 
due to diff•r•nt equipaent capabiliti•• and c:ontain■ent 
d•ai9na. Th• offait• con••quenc•• of th• r•l•a••• were 
evaluated u•ln9 •thod• ai■ilar to tho•• uaed in the us. 

Specifically, the CMC2 ccapat•r cod• (Jt•f 16), an i■proved 
veraion of th• ori9inal CMC cod• d•v•loped in aupport of 
th• R88, waa nployed. However, w•ath•r data, population 
di•tribution and other dat• apec:ific to the S/1111P lite wer• 
uaed. Th• treatment of •••cuation •lao took into 4ccount 
population characteri•tica unique to the Site. 

Tb• particular ••thodol09i•• nployed in both th• •ccld•nt 
frequency r••iew• and in th• off•it• con••quenc• ••••••
■-nt• are di•cu••ed in ■or• d•tail in th• followin9 
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aec:tiona. Tbe.coabined· riak •••••-nt r••ult• for •11 
•ccident rele•u c•tegor.i•• ba•• been dlap1•79d in probe- · 
biliatic foru� in T•ble 7.4-7 and Pi9ur•• 7.4-4 to 7.4-t. 
Tb••• fi9ur•• and th• table di•pl•Y •••ur•• of ri•k •• 
cuatcaarily found in probablliatic riak •••••■--11t• of 
nuclear facilit·i••• 

Pin•lly, the potenti•l riak froa rel••••• to 9roundw•t•r 
•r• •ddr•••ed in Section 7.4 .• 1. The capabUity of tbe 
Site•• hydrol09ic •Y•·t•• to pro•ide • ai9nif ican-t patbw•y 
to tbe •n•ir.onaent 1• tr••ted tb•r•in. 

7.4.3 Drl'ZRNIMATIOII or RELEASE PROBAIIILITIU 

7.4.3.l Doain•nt Accid,·nt sequence Deacription■ 

Th• RSS reba■elined an•ly•i• of 8111t'• reduced the nlalber of 
accident ■equenc•• to thrH ba•ic 9roupe by con•ideri119 
only tho•• accident• with large rel••••• th•t •k• • 
■i9nificant contribution to the pl•nt ri•k. In the noaen
clature of the R88 (Ref 2), th••• three 9roup■ are ft, TC, 
and TQUV+U+l1B+82B. 

Tb• TW accident• cover tho•• •••nt aequenc•• which contain 
• f•ilure to re■o.e d•c•y he•t fraa the contai,..nt ayat•. 
Typical of th••• aequenc•• are ■itu•tion• in which the core 
i• ■hut down, the pri■ary ay■t-■ (core) i• iaolated frc:a 
the power converaion ay■te■ (■ain turbine and conden■er>, 
and pri■•ry ■yet-■ inventory 1• ••int•ined by at lea■t one 
of the ■ultiple ■tandby ■akeup ■y■teu. Onder th••• 
condition■, co�• decay he•t 1• rejected by the pri■ary 
ayat-■ through relief valve• to a auppr•••ion pool within 
the contairment.. U ovecpr•••ur• failure of the contain
Mnt (re■ulting fr011 overheating of the auppre■■ion pool) 
1• to be a.aided, heat r-■oTal ayat ... pro.ided for thi• 
purpo■e ■uat operate. It i• the failure of th••• ayat ... 
to function th•t characterise• TW. A• ha■ been ahown in 
the US (Ref 2), cont•inaent failure re■ultin9 froa o.er
pr•••ure ■ay be the precuraor of a core Mltdown accident. 
Th•t ia, the contairment ayate■ failure •Y cau•• •lfW1C
tionin9 of th• ■y■tn(a) which had been pro.iding •k•up to 
th• pri■ary ■yat-■ and, hence, dryout of th• pri■ary 
■yat-■, thereby overheating the core. 

The TC accident• denote tho•• event Hquene•• which include 
a f•ilure to achieve aubcriticality. Typic•l of theH 
■equenc•• are· ■itu•tion• in which the priury ■y■t-■ (core) 
1• i■olated froa the power conver■ion ■yat-■ (■ain turbine 
and condenaer), pri■ary •Y•t•• inventory 1• •intained by 
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at l•a•t one of the •ultlple atandby aakeup ayatna, and 
the auppr•••lon pool heat reao.al •Y•t•• function•. lf, aa 
i• poatulated, 1ubcriticality 1• not achieved bec:auae of 
failure to inaert auffic1ent control rod• and failure of 
the atandbf liquid control •r•t•, then the core power, 
which i• rejected to tbe auppreaaion pool, ■ay ••ceed the 
capability of the auppr•••i.on pool heat reaoval ayatn, 
reaulti119 in pool overheati119 and contain■ent failure owin9 
to overpr•••ure. A• in the Tlf accident■, contaln•ent 
failure .. y lead to a d99raded core by cauain9 failure of 
the functionin9 core aakeup ayate■(a). 

Th• TQUV+ll+S1E+S2I accident 9roup 1• char•cterized by 
failure to provide •akeup water to the core. That la, a 
d99raded core result• froa failure of the •any •Y•t••• 
vhich can provide coolant to the core or failure of all 
•••r9ency coolinq •Y•t••• in the event of poatulated leaks 
or breaks in �h• priaary ■y■tn. A■ contra■ted with the TW 
and TC accident•, d99radation of the core precede■ poa■ibl• 
contain■ent failure. 

7,4.3.2 Review of RSS Accident Probabill■tic A••••••ent 
lppilca611Ity to the s1RAP 

4 

Expected tran■ient■ ■uch a• turbine trip■ and load reject• 
are the initiator■ of ■o■t of the d011inant accidents. All 
of the TC and TW accident• and a portion of the js 
TOUV+AE+S1l•S2I accident■ are ■tarted by such tran■ienta. 
In the US it waa e■ti■ated that 10 ■uch initiatinq events 
per year ■i9ht be expected. More recent work C••• Appendix 
A of Reference 5) ha■ refined this eati■ate by detailed 
analysis of the operatin9 experience of BWR'•· The 
frequencie■ aa■ociated with TC vere found to be 6.2 per 
year and with TW 9.4 per year. Th••• value• vere uaed in 
the I/BNP study. Althou9h a dovnvard adjuat■ent of 
TQUV+AE+S1E+S2I initiators can be rationalized, they were 
not chan9ed fr011 the ISi a• a conservative ■iapllficatlon. 4 

The ■equence■ and conditional probabilitl•• found in the 
UI rebaaelined a•••••••nt were d••••d appropriate to the 
1/IOII', with the ••ception of the event• anticipated to 
follow contain .. nt failure in the TC and TW acenarloa. Th• 
UI found that contalnaent failure in the TC and TW ca••• 
�ld lead directlI to lo■• of aakeup to the core and 
aubaequent core•• t bec:auae auction pre■aure to th• .. keup 
puapa would be inaufflcient at the elevated pool teapera-
ture. The puapa in the I/DP, howe¥er, have been deal9ned 
to operate under th••• condition• of low auction preaaure. 
Bence, it waa nec•••ary to continue the TC and Tlf accident , 
■equenc•• to•••••• the accident outcoa.• leadln9 to 
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contai ... nt failure and •taoapheric rel•••••• Th••• 
continuation■ ar.e preaented in the followln9 aec:tion. 

Tbla detrN of adoption of the U9 r•ba••lined a••••-nt 
l■ bell••ed to be con••r•atlft in that the accident proba
bllitl•• for tbe I/DP are ••pected to be lower beoauN of 
e.olutlonary plant deal9n iaprove .. nt• vhich have been .. de 
alnce the de■itn of the BWR, circa 1975, ••••••ed in the 
us. A de•criptlon of th••• iaprove .. nt• can be tound in 
Reference 6. 

71
4.3.3 Continuation ot TW Accid•nta 

Becauae auffici•nt •uction pr•••ur• vould be availabl• to 
the .. keup puapa in th• •vent ot the containaent t•ilur• in 
the TW accidenta, it l• nec:•••ary to c;ontinu• the accident 
••quenc:• to detenain• th• probabl• outcome• l•adin9 to 
po••ibl• ataoapheric rel•••••· Pi9ure 7.4-1 pr•••nta, 
dia9ruatlcally, auch an ••••• .. nt for the S/RNP u•in9 th• 
•equence repr•••ntation Nthod• of the RIS. 

Th• probability of •nterin9 thia continuation of Tlf -•• 
found by ad1uatin9 the RSS rebaaelined probability for all 
TW (l.l•l0-5/r••r> for th• t•ver initiating tr•n•ienta nov 
eapecteda Th • •li9ht adju•taent yielded • probability of 
1.22.10-�/year (9.4/10 x l.lxlo-5/ye•r>. 

The cont•inaent leaka9e or f•llur• vhich reduce• contain
••nt pre••ure ia a conaequenc• of prior •vent• in the TW 
••quence. Th• location of the failure or leaka9e path 1• 
i■portant in ••••••in9 th• accident outc011e. Containaent 
F•ilure or Leaka9e Above Pool (Pi9ure 7.4-1) •••ur•• that a 
•ource of makeup water to the cor• ■akeup puapa 1• 
r•tained. Pailur• or leaka9e below th• pool drain• the 
pool and lead• directly to core .. 1t bec:au•• bec:auN core 
■akeup ia loat. A• indicated, the probability of drainin9 
the pool la jud9ed to be -■11 (O.l). Local dyna■ic loada 
on the atructure containin9 the pool can be poatulated due 
to the quenchin9 of •t•u diachar9ed from the reactor 
throu9h diachar9e lin•• to th• pool. Th• quencher• pro
vided on th••• di•char9• lin••• however, have been ahown to 
li■it dynaaic load■ to ••11 valu••• Therefore, a failure 
below the pool lar9e •nou9h to li■lt containaent pr•••ur• 
ri•• 1• unlikely. 

The aanner in vhich contain■ent pre••ure 1• relieved 
affect• the expectation th•t pwap• and •quipaent vhich have 
been providin9 core ■akeup water prior to preaaure relief 
vill continue to do ao. If •n abrupt and violent o.er
preaaure failure were to occur, Nchanic•l interaction 
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diaruptincJ the operatin9 aakeup ay•t- would be aor• 
likely tban if th• aontai ... nt protreaaiftly cracked and 
leaked aufficiently to relieft preaaure. In tbta a•••••-· 
.. nt, it 1• judted that tb• likelihood tbat contai ... nt 
Leakate Preftftta Pailure (Pi9ur• 7.4-1) 1• 0.5. The 
contaimaent i• concrete eatenaiftly reinforced witb atHl. 
Sucb Ci'OalMite atructurN can be eapected to under90 
••t•n•i•• cracki119 and yieldi119 of reinforcin9 atHl at 
••aeedin9ly bi9b pr•••ur••• Abrupt rupture i• not espec
tedr bowe••r, local leak ... froa Hal• and gaaketa on the 
equipaent hatcb, peraonnel batch, CIID re110Yal hatch, 
penetration•, etc, can be expected to occur. Bence, the 
••tabliahaent of leaka9e great enough to arre•t further 
pre••ure ri•• i• llkely. 

Th• TW accident poatulat•• that at lea■t one aakeup puap 
aur•iv•• until tbe containaent leak• or fail•. Thua, it 1• 
likely that at l•a•t One Makeup Pap Sur•i••• after the 
containaent leak• o� fall•, particularly in th• ca•• of 
containaent leakage. A probability of o.t waa aaaigned to 
thl• aituation on the baai• that containaent leakage can 
ha•• little lapact on an operating ayatea (teaperature, 
pr•••ure, haidity, etc.). Th• •n•ironaent to which the 
nece■aary equipaent would be expoaed aay lead to equipaent 
deterioration a• water vapor and energy enter and eventu
ally exit the aec:ondary containaent. Renee, the aafety 
grad• control ayat ... which are pro.ided aay becoae inoper
able depending on the adver•• effect of localised environ
.. ntal factor• a• 909erened by the location of leaks and 
energy flow path• relative to thia equipaent. Rote that 
thia concern 1• counterbalanced by the naber of independ
ent equipaent train• (IIPCS, LPCS and RCIC) provided to 
aupply aakeup water. 

In th• ca•• of containaent failure, the abrupt and violent 
nature of the failure reduce• th• chance• that One Makeup 
Puap lurviv••• The poaaibility of atructural collapee or 
diatortion interacti119 with equipaent vital to the aakeup 
function aug9e•t• tbat the aucc:e•• probability be reduced. 
A probability of 0.75 waa aaai9ned. Rote that, duri119 
depreaauriaation of the containaent, adequate auction 
condition• for the aakeup puapa would be loat on account of 
vapor foraation in th• bulk of the pool. Th• reault would 
be a teaporary lo•• of puap(a) output flow but not NChan
ical failure of the puap(a). Output would be recovered 
ahortly after equilibria condition• haft returned to the 
pool. 

If the aakeup to th• core ia ·continued after containaent 
leaka9e or failure occura, th• threat r .. ain• that in ti•• 
th• auppreaaion pool l•••l will decline becau•• of evapora
tion cauaed by core decay energy rejected to the pool. In 
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tiae, tbia decline would reduce auction pr•••ure to the 
aakeup puapa reaultin9 in loe• of output flow, dryout of 
the core, and core Mlt. A 4 foot lo•• in the lt feet of 
pool would yield tbia reault. Th• ■uction pipin9 to th• 
papa i• de■i9ned to 91n a detectable (51) lo■■ of output 
pre■aure at rated flow wltb a 2 foot lo■■ in pool lenl. 
With continued lo■■ of lenl, output prea■ure would decline 
rapidly. Thia lo■• in ouput pre■■ure a■ the l•••l decline■ 
froa 2 feet below initial leftl to 4 fNt below initial 
l•••l re■ulta in a corre■ponding reduction in puap output 
flow which 1• counterbalanced by the reduced flow require
•nt• needed to replace core decay beat boil off. Approsi
aately 21 hour■, ■ub■equent to containaent leakage or 
failure, would be required to reach tbi■ low pool l•••l. 

Thi■ 21-hour period allow■ an opportunity to provide aakeup 
water to the ■uppre■■ion pool ■o that adequate pool l•••l 
i■ not lo■t. A 300 CJPN flow would be needed. Con■iderin9 
the n011inal flow. needed and th• ti• available, lt 1■ 
jud9ed that the chance■ of Suppre■■ion Pool Makeup bein9 
e■tabli■bed by a te■porary Man■ are 9ood. Therefore, a 
■ucc••• probability of O.t ha■ been a■■i9ned. (See Pl9ur• 
7.4-1). 

If the Drywell and Safety/Relief Valve■ (S/RV) �L■char9e 
Line■ are Intact durin9 a core Mltdown, then ate .. and non-
condenaibl•• would be forced throu9h the ■uppre■■ion pool 4 
thereby ■crubbln9 radioi■otope■ and ■arkedly reducin9 the 
accident r•l•a•• to the at■o■phere. There la little rea■on 
to expect that the drywell and S/RV dlacharge line■ will 
not r ... in intact. Th• vetvell portion of the contain..nt 
■y■te■ coapletely enclo••• the dryvell and, hence, it will 
not be ■ubjected to a ■igniflcant pre■■ure differential 
durin9 the containaent pre■■uriaation pha■e of the acci-
dent. Purther■ore, the dryvell ha■ a de■i9n pre■■ure (30 
p■l9) twice that of the vetvell (15 p■i9)1 therefore, the 
failure pre■aure of the vetvell would be ■ub■tantlally 
below that of the drywell. Renee, even a',rupt failure of 
the vetwell would not be expected to cau•• a pre■■ure 
difference large enou9h to fail the drywell. In light of 
tbi■, a ■ucc••• probability of 0.95 wa■ a■ai9ned under the 
condition■ that the containaent (wetwell) leak■• A proba
bility of 0.1 wa■ u■ed for the ca•• in which the contaln-
■-nt fall• abruptly in recognition of the rapid depre■■uri
aation and the po■aibility of NChanical interaction of th• 
failure with the dryvell and I/RV di■char9e lln••• 

When the afor ... ntioned event■ proceed •• indicated in 
Pi9ur• 7.4-1, the probabilitie■ of each of the 11 '1'W 
■equenc• ter■ination■ becoae quantified a• ■hovn. ror the 
purpo■e of ■ub■eqent rel•••• and r•l•a•• con■equence 
analy■i■, th••• 11 ■equence• have been grouped accordin9 to 
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their ■i9nificant cbaracteri■tic■• Weitber ■equenae- 1 nor 
, would re■ult ln a core .. 1t. Sequence■ 2, 4, 7, and· t 
would reault in a core •lt with rel••••• rtc:a the dry.ell 
being forced tbro119b tbe ■uppreaaion pool, th••• four 
••cauenc•• will be collec:tiftly referred to a■ TWK. 
Sequence• 3, 5, 1, 10, and 11, aa a group dubbed 'NL, would 
reault in a core Mlt with r•l••••• frc:a the dryvell 
bypaaaln9 tb• ■uppre■aion pool. 

7.4.3.4 Continuation of TC Ac:c:identa 

Continuation of tbe TC. accident• (■ff Pigure 7 .4�2> pr.o
ceeda in a ■i■ilar ■anner a• tbe. '1'lf =ntinuation with ■any 
of the •- conaiderationa • 

Th• probability of enterin9 thia continuation of TC waa 
found by adju•ti119 tbe JtSS reba■elined probabllllty for all 
TC (l.O • 10-�/year) for· fewer lnitiatln9 tranaient• now 
expected. Thia yielded a probability of 0.,2 • 10-�/year 
c,.2110 • 1.0.10-5/year). 

Th• probability of Contatnaent Pailure or Leakage Abo9• 
Pool (0.9) waa not changed becauae, althou9h th• higher 
power l•••l of th• core (201 •• 11) l■pli•• a.,,. rapid 
containaent preaauriaation rater both pre■■urisation rat•• 
repr•••nt a relatively ■lowly applied load to th• contain
.. nt. 

Th• probability that Contain■ent Leakage Prevent• Pailure 
wa■ decreaaed fraa 0.5 to 0.25 becau■e th• leakage path 
■u■t conduct con■iderably 11C>re flow (factor of approxi
■ately 20) and be corre■pondin9ly larger. 

Th• Dryvell and 8/RV Diacharg• Line■ Intact aucc••• proba
bility wa■ not cha119ed fraa thoN uaed in the 'l'lf continua� 
tion becau•• the effect• of reli••ln9 preaaure in the TC 
c••• would not be aignificantly different. 

The poa■lbllity of pro.idin9 ■akeup to the pool, a■ waa 
included in the '1'lf ••quence■, doe■ ••i•t for the TC ca•• 
but ha• been aaitted •• it la an i■probabl• re•pon••• Th• 
reaaon 1• that, at the 201 power level of the core, 4 feet 
of pool depth would be lo■t in approxi■ately 45 ■inutea a■ 
cc.pared with 21 hour■ for the '1'lf ca••• Thia ■ini■al ti .. 
■ake■ the chance■ of e■tabliahin9 ■ucce■■ful t-■porary 
■eana to pro.id• ■akeup are conaiderably l••• likely. 

When the opera-tion■ indicated in Pi9ure 7.4-2 have been 
perforaed, the probabiliti•• of ••ch of the five TC 
■eque•c• ter■ination■ becoae quantified a• ■hown. Aa with 
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tbe ft Nquencea, tb••• fift ••quenc•• haft been 9rouped 
according to their ai9nificant characterietice. Sequence• 
1 and 3 would reeult in a core ■elt witb rel••••• froa tb• 
drywall bei119 forced thrOQCJh the auppreaeion poolr th••• 
aequenc•• will be collectlftly referred to •• "l'CK. Sequen
ce• 2, 4, and 5, u a 9roup-dubbed TCL, would reault in a 
core Mlt witb rel••··· froa the drywall bypaaai119 th• 
auppr•••ion pool. 

71414 DftBJINilfATIOII a, DLIUB PIIAC'l'IOIIS 

The rebaaelined IWR rel••••• (Ref 3), which were calculated 
after the RSS (Ref 2) wa• publi■hed, apply ■pacifically to 
a plant equipped with a Mark I containaent. Ro equally 
detailed calculation■ haft been done for the 8/IINP which 
will be equipped with a Mark tII containaent. However, a 
9eneral inapection of ■i■ilar1ti•• and difference• in plant 
deai9n and plant r••pon•• to Nvere accident ••quenc••• 
coupled with identification of pertinent radioactivity 
retention aechani- for each caN, indicate th�t u•• of 
th• rebaaelined value■ would generally tend to overe■tia3te 
rel••••• for correapondin9 accident Nquenc•• at th• 8/IIWP. 
That ia, if a detailed analy■i• of phyaical proc••••• and 
radioactivity behavior were perforMd, it i• eatiaated that 
the rel••••• would be equivalent to or lower than the 
correapondin9 rebaaelined valu•• for 8ft (Mark I). Th• 
rationale leadin9 to thi• concluaion 1• ■u•arized below. 

Th• aajor accident aequence• for each plant type are very 
■i■ilar. Baaed on the si■ilarity between nuclear ■tea■ 
■upply •Y•t••• in each plant, the rate■ of ■tea■ and t•• 
generation and of radionuclide liberation troa core ••t•
rial ■hould be quite ■i■ilar. Therefore, the ■i9nificant 
factor• to ••-in• relat� to difference• in leakage path■ 
froa containaent and to difference• in the calculated or 
expected effectiv•n••• of i■portant radionuclide retention 
proce••••• 

One 9roup of accident ■equence■, po■tulated to re■ult ln 
pri■ary containaent rupture in the wetwell, la character
ized by either lo•• of the pre■aure aupprea■ion pool or 
bypaaain9 of the pool reaultin9 in direct venting to th• 
ataoaph•�•• Por th• reb•••!ined •• th•••,••qu•nc,• are 
TC)", Tlf,,. and th• ••t (TQOVY • AIY + I 1• y + •2•1 ) • ror 
the•�• th,•• ••qu,nc•• •rt TCL, TWL, and the ■et 
(TQUVY + AIY + Illy + l2IY ) • Rote that the latter ■et 
ha• been adopted d rectly fr011 the rebaaelined RSI•• 
explained in Section 7.4.l.2. 
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Since the leakage patha frca contai ... nt would be e•••n
tially th• .... for either Nark I or Nark Ill deai9na, it 
ia expected that UH of the an reba••lined .. thodology to 
••aluate ataoepberie releaH• for the 8/IIIIP would yield 
equi•alent re•ulta. ln addition, if recent ••tiaat•• of 
pri-ry coolant •y•t .. radionuclide retention in tran•ient 
accident• (Ref 7) were applied, then an updated analy•i• 
for the S/IIIIP abould produce ....,hat lover atao•ph•ric 
r•l•a••• than thoae obt.ined for tho B1IR rebaaelined ea••• 

Th• group of accident "equ•ne•• poatulated. to re•ult in 
priaary eontainaent rupture without lo•• of the pr•••ure 
auppr•••ion pool include& TC,,, TW,,, and the· ••t �TWUV7 
+ AB7 + S1BY + S2B7 ) for the r.ebaaellned IWR and TeX, 

TWX and the Mt (TQO)' + .u.,, · + S1B.)' +s2z·,,, for the S/ll]IP,. 
Th• leakage path.a frca containaent for th••• ••quenc•• 
would be ac:aewhat. different in the Mark l and Mark III 
de■ign■• In each ca••· the radionuclide• ahould pa•• 
through the pr•••ure ■uppre■■ion pool and into the vapor 
■pace above the pool. The an rebaaelined analy■ia (Mark 
I) aa•u..• that the leaka9e then pa•••• through the annular 
■pace outaid• of th• at·Nl dryvell before r•l•a•• to the 
atao•ph•r•. In a Mark III deaign, the poatulated rupture 
location la high on the wetvell wall ao that the flow path 
frca the vapor space abcwe the pool would be into the 
wetvell voluae, which would be leakin9 through the concr•t• 
wall to the outaide. The Bllll rebaaelined calculation• 
predict ■ignificant radionuclide depoaition on the annular 
■urfac•• during leakage, aourc• deeontaaination factor■ for 
the proe••• rang� frca about 2 to 5 for particulate for•• 
and fr011 about 5 to 30 for radioiodine, depending on the 
accident ••quenee. Although the identical p,oee•• would be 
abaent in a Nark III deai9n, radionuclide depoaition on 
■urfac•• in th• aain containaent ■hould be partially-and, 
perhap•, fully a• effective in depleting the aource. In 
addition, recent de•elopaent■ indicate that ai9nificant 
■ource attenuation (a factor of 10 for radioiodine and 
particulate•) ahould be con•ldered during flow through 
auppr•••ion pool�, e••n for pool■ at ■aturation teapera
tur•• (aef 5). Ti�l• wa• not conaidered in the IWlt reba••
lln• work. Therefore, �hi• I/BNP analy•l• did not take any 
additional credit for the pool acrubbin9 and depoaition 
reaoval MChaniau. Purtheraore, it ia therefore expected 
that an analy•i• of th• above ••quenc•• for the S/RNP uaing 
updated Mthodology accounting for pool acrubbin9 and 
depo•ition would produce lower atao•pheric r•l•a••• than 
the value■ u••d in thl• 1/BIIP analy•i• for eorre•pondin9 
••quenc•• in the 1ft reba•elined analy•l•. 

Table 7.4-1 •how• the core rel•••• fraction■ a■aoeiated 
with the I/BNP accident ••quence■, a• taken fr011 the RSI 
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rebaaeline. The core r•l•a•• fraction■ repreaent the 
■i9nificant i■otope 9roupe a■ identified in the ua. 

Other data needed by CMC2 to calculate tbe off■ite conH
quence• of releaHa haft been indicated in Table 1.•-1. 
TbeH data are esten■iona of the rebaaelined - to the 
8/DP and h••• been adju■ted u required. Specifically. 
th• tille of rel•••• 1■ ■i9nificancly ■horter for the ft 
nquence■ becau•• of the lower de■i9n pre■aur• of the 
containaent. Si■ilarly, the warni119 ti• prior to a 
r•l•••• ha■ been ■i9nificantly reduced becau•• of the 
hi9her decay power at the ti• of contain■ent failure. 

Th• rel•••• •l•••tion baa been taken a• 10 Nter• in all 
ca•••• which i• a relati••ly low l•••l rel••••• The energy 
rel•••• rat•• are tho•• of the RSI rebaaelined except that 
no differentiation ha• been ■ad• between rel••••• throu9h 
the pool and tho■e releaaea which bypaa■ the poolr the 
higher value found in the R8S rebaaelined waa u■ed. 

7.4.5 EVALOATION or SEVIRB ACCIDBtff CONSEQOBNCZS 

7.4.5
1
1 Outline of aaaie Methodology 

Th• aocietal riak froa the ■ix ••v•r• accident■ poatulated 
at the 8/DP ha■ been eati■ated uaing the Calculation of 
Reactor Accident Conaequencea (CRAC2) coaputer code. CIAC2 
(Ref 1,, ia a re•i•ed veraion of the cod• that waa d•••l
oped in aupport of the RSS. A brief deacription of the 
general calulati•• ■ch ... of th• CIAC2 code follow■• A 
110re detailed diacua■ion uy be found in Appendix VI of the 
RSI. 

7.4
15.2 General Calculatl•• ScheN of CRAC2 

The o.erall •tbodol097 nployed by CRAC2 ha• been a111111ar
iaed in Pi9ur• 7.4-3. Site-■pecific data include not only 
accident rel•••• par .. ter• but alao •teorol09ical, 
d91109raphic and econoaic data, a• well •• -•rgenc::y protec
tive •••ur••• 

Th• calculation of reactor accident con■equence■ atart■ 
with a po■tulated br•4r� of contain■ent and r•l•••• of 
radioactivity. Pollow •. :q thi• hypothetical event, the 
diaperaion of the radioactlve ■aterial, cloud depletion, 
and ground contaaination ar11 c:oaputed by ••n• of at■o•
pheric diaperaion aodela. Thia infor■ation 1• then uaed by 
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doailletric aod•l• to eatlaate tb• early and· chronic doae■ 
rec:el.ed by lndl•idual■• Barly do••• re■ult fraa espo■ure 
to the pa■■l119- cloud (direct radiation and inhalation) and 
al■o fraa early espoaure to tbe c:ontaalnated 9round. 
Chronic doae■ are accrued •la l119e■tlon of contaalnated 
food and dairy product■, inhalation of re■u■pended 9rowld 
contaalnation, and 10119-tera espo■ure to contaalnated 
ground. 

■est, tbe health effect■ are nti-ted, ba■ed on th• do■•• 
calculated pr••iouely and the dl■trtbutton of people 
■urroundlng tbe plant out to a dl■tanc• of 500 ■11••• 
Several ■itlgation ••••urea, lncludl119 evacuation and 
relocation of people, a■ wll u tbe po■■iblllty of food 
and land interdiction, are con■ldered in the caapatation of 
the population expo■ure and th• acute and latent health 
effect■• Acute effect■ refer to thoM lnjuri•• and fatal
iti•• occurrln9 within a year of the accident. Latent 
effect■ refer to thoM ■c:aatic effect• which later are 
■anife■ted in tb• for■ of cancer, a plateau period la not 
·••uaed. 

Laatly, econo■lc iapacta are calculated in ter■■ of inter
dicted area■ of land, crop■, and ■ilk, the ••ti■ated coat• 
of auch interdiction and aaaociated ground deconta■ination, 
•• well •• any evacuation and relocation expen•••• 

CMC2 re■ulta are dieplayed •• a ••t of coapl ... ntary 
cu■ulatiff diatribution function■ for ■pacific conae
quenc••• Th••• dletribution• are deter■ined froa the 
calculated u9nitude of e.ach conHquenc• for each caabina
tlon of poatulated accident rel••••• Mteorol09ic·al condi
tion■ followin9 the r•l••••• and nuaber of people ••po•ed 
to tb• conta■ination, aa wll a• th• probability of each 
auch c011bination. 

7
1
41513 Accident Rel•••• Par ... tera 

A• diacu■aed pre•loualy in Section 7.4.3, ■ix ••v•r• 
accident ••quenc•• ha•e been poatulated at the 1/IIIIP. The 
■ix rel•••• categoriea, includin9 the calculated probabili
ti•• per reactor-year (ry) and other par ... ter■ pertinent 
to tbe off-■ite conaequence■, h••• been li■ted in Table 7.4-
1. Th• rel•••• ■a9nitud•• for each accident ••quence can 
be obtained by ■ultlpyin9 the relea•• fraction■ 9lven in 
Table 7.4-1 by the a■ount• of radioactivity that would be 
pre■ent in the core at the ti■• of containaent failure. 
Th• inventory of radionuclide• in the 8/DP core waa repre
••nted by the value• ehovn in Table 7.4-2 and i■ baaed on a 
core ther■al power of 3971 MW. Thia inventory waa derived 
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by ■llltiplyin9 th• atandard CMC2 inventory data by 
3971/3412, vb•r• 3971 1• 104.51 of the licen■ed S/IID core 
tberaal power in ■-9avatt■ and 3412 1• the ther■al power 
upon vbicb tb• CJtAC2 data ha• been baaed. The CltAC2 
■tandard in•entory wa■ deftloped by the deai9ner• of the 
cod• u■ln9 •thoda ■i■llar to tbo•• reported ln Appendiz 
VI, Section 3, of the RSI but takin9 into account aore 
recent data, ■uch •• a trend to 251 hl9her core ezpoaur••• 

7.4.5.4 Meteorological Data and Sa■pling Stratm 

To trace the aov ... nt of the radioactive cloud downwind, 
CMC2 require■ weather data defined in ter■a of wind 
direction, wind ■peed, ataoepheric ■tability cl•••• and 
rainfall intenaity. Input weather data conaiated of a full 
year of conaecuti•• hourly ■-aaur-■ent• collected nearby at 
the 240 foot WIIP-2 .. teorol09ical tower between October 1, 
1979 and Sept .. ber 30, 1980. Wind• were baaed on obaerva
tion• at 33 fHtr atability cl••••• were baaed on the 
a■bient tnperatur• differences bet ... n 33 and 240 feet, 
per R99ulatory Guide 1.23. Th••• hourly obaervationa 
per■itted a ti■e-•aryin9, thou9h not a apatially-varyin9, 
treataent of the ataoapheric condition• (excludin9 wind 
direction) followin9 a hypothetical accident. 

A ••n• of efficiently 1aaplin9 ■tart ti••• (th• ti■- at 
which an accident rel•••• la •••Wied to occur) wa■ ■ou9ht 
■o that all of th• ■ignificant weather 1equence■ occurring 
throu9hout the year could be ■a■pled without having to 
choo•• 8,760 different ■tart ti .. a. To accoapli■h this 
taak, CMC2 procea■ed the hourly data into 29 ■utually 
excluaive ■-teorol09ical •bin••• 

0 

0 

RAIIQ'ALL !XISTDCZ VS. CLOUD LOCATION 

WIND SPDD SLOIIDOWNS VS. CLOUD LOCATION 

(7 bina) 

(5 bin■) 

o STABILITY CI.ASSIS VS. WINDSPDD INTERVALS (17 bina) 

All 29 bin• were rand011ly ■aapled four ti••• apiece to 
reduce the aaaplin9 uncertainty. Th• calculated .. 9nitud•• 
of the reactor con■equenc•• for each of the 116 ■tart ti■e• 
were wei9hted accordin9 to th• probability of the prevail
in9 weather condition.· 
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7.41
5

15 Reeid9nt and Traneient Population 

Tb• reeident and tran•i•n� population• within a 500 ail� 
radiu• of the plant Nre repreeented by ••ti-ted nuaber■ 
of individual• within 5,&4 epatlal r99ione. Th••• r99ion• 
were defined bf 11 equally ■paced radial■ froa the Site, 
be9innin9 at 11-1/4 de11r••• we■t of due north, and by 34 
concentric circle• center4td at the Site. Tb• apacin9 of 
th••• circle• reeulted in the interval• ■hown in Table 
7.4-lr th• 11 etandard coapae■ dir,c:tion• li■ted in the 
•- table ... r-• defined by the radial•. 

Th• reeident population (Table 7.4-3) within each r99ion 
ha■ been deri•ed uein9 1980 cen•u• data and anticipated 
population trend• thro119h th• year 2010. Th• traneient 
population within 10 ail•• of the Site (Table 7.4-4) ha• 
been baeed on ••ti-t•• of the nuaber■ of individual• 
expected to work at faciliti•• within the 10-■il• zone a■ 
well a• ■i9rant vorkere, fi■her■en and hunter■ expected to 
frequent thi■ zone. To ■iaulat• the tran■ient nature of 
thi■ population, tbeir nuaber■ Nr• reduced .bf ■ultiplyin9 
by the fraction of a year they are expected to be in th• 
zone. 

714.516 Agricultural Land O•• and Bcon011ic Data 

Bight we■te·rn ■tat•• and tvo Canadian province■ lie within 
a 500 ail• radiue of the S/DP. Bach ■patial region 
(Section 7.4.5.5) wae a■ei9ned to that political unit which 
conetitut•• ac,et of it■ area. The habitable land fraction 
of each r99ion wa■ deter■ined uein9 a plani■eter. 

Agricultural profile■ of th••• ■tat•• and province■ appear 
in Table 7.4-5. Por the 1i9ht ■tat••• a9ricultural land a• 
a percent of tot•l land, dairy ■al•• a• a percent of 
a9ricultural eal••• and annual a9ricultural ■al•• per fara
acr• were all taken fraa 1979 a9ricultural ■tatietic• (Ref 
I). The value of a9rlcultural land per acre wae taken fraa 
the 1978 Cen•u• of A9riculture (Ref t). Both of th••• laet 
tvo ■tatietic• were inflated to March 1980 dollar value■ 
uein9 ratio• of th• appropriate con•u■•r price indic•• 
(CPI-W) publiahed by the o.s. Bureau of Labor ltati■tic■ 
(Ref 10). 

Por Briti■h Coluabia and Alberta, the far■land fraction, 
dairy fraction of far■ ■ale■, and annual far■ ■al•• per 
acre were extracted fr011 1977 Canadian ■tati■tic■ (Ref 11). 
Thia laet. ■tati■tic wa• adjuated to March 1980 u.s. dollar 
value■ by ■-an• of the Canadian _CPI for food (Ref 12) and 
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tbe canada-0.8. currency ••cbanc,e rate. Laatly, the •alue 
of a CAnadlan fara-acr• waa •••l9ned the aonaer•ati••lY 
bi9b •al• correapondincJ to the State of Waabln9ton. 

In addition to tbe acarlcultural econoalc data de■crlbed 
abcwe, CJtAC2 eaploya other econoaic factor• in it■ ••••••
Mnt of accident iapacta. TbeN •aluea, abown in Table 
7.4-6, were obtained frc:a the ■tandard c.M:2 input file. 

7.4.5
7

7 B1Nr9eney Protectift Neafure• 

A properly planned and eapedltioualy carried out public 
evacuation would greatly reduce the rlak of acute health 
effect■ a■aociated with early expoaure to a paaaln9 radio
acti•• cloud and the contaainated 9round ln the cloud'■ 
wake. Accordln9ly, CJIAC2 conaider• the riak-reduction 
benefit• of e•acuation. Th• evacuation ach- deacrlbed 
below ia • conaer•ativ• repreaentation of the preli■lnary 
evacuation atudy deacribed in Section 13.3 of the S/DP 
PSAR. 

Sl9nlflcant ataoepherlc rel••••• of radloactl•lty would ln 
general be preceded by one or ■ore hour• of warnin9 tlN 
(poatulated •• the tiN interval between th• awar•n••• of 
iapendln9 core Nlt and the be9lnnln9 of the rel•••• of 
radioacti•ity fr.011 the contaln■-nt bulldln9). Por the 
purpo•• of calculatin9 radiation espoaure, CMC2 aaau■ea 
that all people who are within 5 ■11•• of the plant. ln 
addition to tho•• who are ln a 45 de9rff fan-ahaped area 
between 5 and 10 ■ilea fr011 the aite, with the downwind 
direction aa lta centerline, would evacuate after a delay 
of on• hour. Thia delay tlN la defined a• the elapaed 
tiN between notification of the proper authoritl•• and the 
actual co-•nc ... nt of evacuation. The CMC2 ■odel further 
•••WM• that each evacuff would leave the area by ■ovin9 
radially oua.ard at a conatant effective apeed of 10 llph 
until he c:capleted hi• evacuation to • diatance of 10 ■11•• 
froa the alte. 

The people outaide of the evacuation radiu• are •••uaect to 
r ... in at their location• fur 7 daya. If the 7-day whole 
body do•• were to approach lethal level• (200 rau), then 
c:aAC:2 •••uae• that laaedlate detection would be llade and 
that relocation would occur at 24 hour• after the accident. 
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The doae and health iapacu calculated haft been preaented 
in the fora of coapl ... ntary c:uaulativ• diatribution func
tion• , ... Pi9ur•• 7.4•4, 7.4-5, 7.4-7 and 7.4-1), which 
h••• been •---rised in Table 7.4-7. All ais of the acci• 
dent Hquenc:e 9roupa in Table 7.4-1 contributed to the 
reaulta, the conaequence• of each having been weighted by 
it• aaaociated probability. 

Pi9ur• 7.4-4 ahowa t.�• probability diatribution■ for th• 
nuaber of people who ■i9bt rec:eiff, fraa early expoaure, 
whole body do••• 9reater than or equal to 200 re■ and 25 
re■, and thyroid do••• 9reater than or equal to JOO r .. , 
all on a per-reactor-year baaia. Early expoaure include• 
external doaea fraa tbe radioactive cloud and the conta■i
nated ground, and the do•• fraa internally depo■ited 
radionuclide• fraa inhalation of eonta■inated air durin9 
the cloud pa•••9•• Other pathway• of expo■ure are 
excluded. The 200-r• whole body do•• figure corre■pond■ 
approxi■ately to a thre■hold value for which ho■pitaliaa
tion would be indicated for the treataent of r.adiatlon 
injury. The 25-re■ whole body (which ha• been identified 
a• the lower li■it for a clinically ob■ervable phy■iol09i
cal effect in nearly all people) and JOO-re■ thyroid 
figure• corre■pond to the COlllli■■ion'■ guideline value■ for 
reactor ■itin9 in 10 CP1t Part 100. 

Th• figure ■how■ in the left-hand portion that there are 
l••• than 2 chance■ in 100,000 per reactor year that one or 
■or• peraona ■ay receive do••• equal to or greater than any 
of the do••• ■pacified. The fact that each of the thr•• 
cur••• approach•• a boriaontal line ■how• that if one 
peraon were to r•c•i•• ■ucb do••• the chance■ are about the 
•- that ••••ral ten• to hundred• would be ■o expoaed. 
Th• chance• of larger nuaber■ of peraon• being ••poaed at 
th••• level are ■Nn to be con■iderably ... 11er. ror 
exa■ple, the chanc•• are le•• than 2 in 100,000,000 per 
reactor year that 10,000 or ■ore people ■ight receive whole 
body do••• of 200 r• or 9reat•r. A ■ajority of the people 
reflected in thi• figure would be expected to re■id• within 
a 17.5-11• radiu• of the plant, virtually all would re■id• 
within a 55-■il• radiu■• 

Pigure 7.4-5 ahow• the probability diatribution for the 
total population expo■ure in peraon-re■, le, the proba
bility per year that the total population expo■ure will 
equal or exceed the value• repr•••nted by the curve. 
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Pl9ure 7.4-, ahowa tbe early whole body do•• to lndi•lduala 
•• a function of initial diatance froa the plant. Th••• 
indiYidaala' do••• are •aftra9•• value■ wbicb conaider the 
probability of each of tbe accident■ ■hown in Table 7.4-1. 

rl9ure 7.4-7 ■bowa tbe probability dl■tribution• for acute 
fataliti••• repr•••nti119 radiation injuri•• that would 
produce fataliti•• witbln about one year after expo■ure. 
All of tbe acute fataliti•• would be expected to occur 
within a 20-11• radiua and tbe aajority within a 15-all• 
radiua. The reault• of tbe calculation• ahown in tbi■ 
fi9ur• and all of tbe other reaulta reflect the effect of 
••acuation within the 10-11• pluae expo■ure pathway. Por 
the ••ry low probability accident• ha•in9 the potential for 
cauain9 radiation expoeure■ above the thre■hold for acute 
fatality at di■tanc•• beyond 10 all••• it would be reali■-
tic to expect that autborlti•• would evacuate per■on■ at 
all diatanc•• at which ■uch expoaure■ ■i9ht occur. Acute 
fatality conMquenc:e■ would therefore reaaonably be 
expected to be ••ry ■uch l••• than the nuaber■ ■hown. 

Pi9ur• 7.4-8 repre■ent■ tbe ■tati■tical relationahip 
�ween population expoeure and the induction of fatal 
cancer■ that al9ht appear o.er a period of aany year■ 
followi119 expoaure. Th• iapacta on the total population 
within 50 ail•• are ■hown Nparately. Purther, the fatal 
latent cancer■ haft been ■ubdi•ided into tho•• attributable 
to expo■ur•• of the thyroid and all other or9an■• Con■i■-
tent with Appendix VI (Section 9.3.5) of the lt88, it wa• 
a■auaed that 101 of all aali9nant thyroid nodule■ would 
re■ult in fataliti••r the us, however, had ree09nised that 
thi• aortality rate 1• ao1NWhat con■ervative. Bence, an 
incidence of 13.4 death• per ■illion ■an-re■ waa predicted 
for thyroid do••• below 3000 reur for do••• in ••c••• of 
3000 r .. a, th• thyroid wa• to be ablated with no aubaequent 
ri■k of nodule■• 

7.4.§.2 lconoaic IfflCt 

Variou• Ma■ur•• for aYOidanc• of ad••r•• health effect■, 
includin9 thoae due to re■idual radioactive contaaination 
in the en•ironaent are po■■ibl• eon■equential iapact■ of 
■ever• accident■• Calculation■ of the probabiliti•• and 
■a9nitude■ of auch iapact■ have al■o been aade. Onlike the 
radiation eapoeur• and ad•erN health effect iapact■ 
pre■ented abo9e, iapact■ a■■ociated with adver■e health 
effect■ a•oidanc:e are ■ore readily tran■foraed into eeono
■ic iapact■• 
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Th• re■ulta ar• ■bown a■ the probability di■tribution for 
co■t■ of off■ite aiti9ati119 action■ in Pi9ure 7.4-t and are 
included in the iapact ■uaaary1 Table 7.4-7. The factor■ 
contributi119 to the•• e■tillated co■t■ include the follow
in91 

o SYacuation co■t■r 

o Value of crop■ contaainated and c:ondeaneds 

o Value of ■Uk contaainated a-nd conde■ned, 

o Coat■ of dec:ontaaination of property where practi
cal, 

o Indirect coat■ due to lo■■ of u•• of property and 
incaae■ derived tberefroa. 

The latter coat■ would ari■- froa the nece■■ity for inter
diction to preftnt the u■- of property until it i■ either 
fr- of contaaination or can be ec:onoaically decon
taainated. 

Pi9ure 7.4-9 ■bow■ that at the ••tr- end of the accident 
apeetrua the■- coat■ c-ould approach fl•• billion dollar• 
but that th• probabil.ty that thia would occur la ••ceed
ln9ly ... 11, 1••• than one chance in 100 ■lllion per 
reactor-year. 

7.4
1

6
13 Average Riaka 

Th• for99oin9 pr•••ntatlon ha• dealt with both the 
frequency (or likelihood of occurrence) of accident• and 
their lapact• (or con■equencea). line• th• ran9e■ of both 
factor• are quite broad, it 1• uuful to coabin• th• to 
obtain avera9e •a•ur•• of en•lr�ntal rlak. Ac: �n 
way in which thi• aaablnation of factor• l• uaed to ••ti
■ate rlak la to ■ultiply the probabllitle■ by the conae
quence■• The re■ultant ri■k i■ then ••Pr•••ed a■ a nuaber 
of con■equenc•• expected per unit of ti-. 

In Table 7.4-1 are ■hown a•era9e •alu•• of rlak a■eoclated 
with population do•• acute fatalltiea, latent fatalitle■, 
and co■t■ for early ••acuatlon and other protectl" 
action■• T11••• a•era9e •alue■ ha•• been obtained by 
■U1111in9 the probabllitjea ■ultiplied by the c:on■equence■ 
over the entire ran9e of the di■trlbutlon■• line• the 
probabilitl•• are on a per-reactor-year ba■ia, the a•era9e■ 
■hown are al■o on a per-reactor-year ba■ia. 
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7.4.7 tJl!Cl!TAJlffIP 

Tbrou9bout tbia a••••-nt, th• Mthodol09y of and aoae of 
tbe data uaed in the - haft been aployed. Where readily 
a•ailabl• and applicable, aor• recent data ha•• been 
eaployed. Sipificantly, tbi• a••••-nt u••• aite
apecific data aucb u weather and deaocJrapbic• which baa 
not been don• in th• ass. tn tn•tanc••• where detailed 
analyai• or data were not a•ailable, conaervati•• aaauap
tion• were uaed. On balance, it 1• beli••ed that thi• 
a••••-nt carri•• with it nearly the •aa• uncertainti•• a• 
the US. 

It ahould al■o be noted that the Three Mile t■land accident 
ha• re■ulted in a very c:oapr•h•n•i•• evaluation of reactor 
accident• by a ■i9nificant nuaber of - inve■t19ative 9roupa 
both within the toe and outaide of it. Action• to iaprove 
th• aafety of nuc1ear power plant• have COIN out of th••• 
inv••tigation•, includin9 tho•• froa th• Preaident'• 
C01111iaaion on the Accident at Thr•• Nile taland, and IUC 
ataff in•••ti9ation• and tuk fore••• A coaprehen•l•• •wac 

Action Plan Developed a• a Reault of the TMt-2 Accident,• 
aroaa-o,,o. Vol. t, Nay 1910, collect• the variou■ rec01111en
dationa of th••• 9roupa and deacribea th- under the 
■ubject area• ofa Operational Safety, Sitin9·and Dea19nr 
Z•rgency Preparedn•�• and Radiation Bffect■r Practice■ and 4 
Procedur••r and NRC Policy, Organisation and Manag-•nt. 
Th• action plan pre■onta a ••quence of action• that will 
reault in iapro•-•nt• in aafety. The S/RICP ia receivin9 
and will receive the benefit of th••• action•. Th• iapro•e
••nt in ■afety froa th••• action• ha• not been quantified, 
however, and the radiol09ical ri■k of accident• di■cu■■ed 
in thi• chapter doe• not reflect th••• i■prov ... nt■• 

7. 4. I RZLEASU TO CJIOUIIDWATZR 

A potential pathway for public radiation expo■ure and 
en•ironMntal contaaination to be conaidered for •••ere 
reactor accident• re■ulta fro■ teaperaturea inaide the 
reactor core ■ufficiently hi9h to cau•• Mlting and ■ub••
quent penetr·ation of the containMnt buildin9 baa ... t. 
Thia would create the potential for the rel•••• of radio
active ■aterial into the hidro•ph•r• throu9h contact with 
9roundwater. The penetrat on of th• baae■at could rel•••• 
aolten core debri■ to th• 9eol09ic ■trata beneath the 
Plant. The aoluble radionuclide■ in the debria could be 
leached and tran■ported with groundwater to down 9radient 
doaeatic well• uaed for drinkin9 water or to aur�ace water 
bodi•• uaed for drinking water, aquatic food and 
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recreation. Rel••••• of radioacti•ity to the groundwater 
underlyi119 tbe Site could al■o occur via depre■■urisation 
of the contairaent ataoapber• or radioactift ICCI and 
■uppre■■ion pool water tbrOUCJh tbe failed contalnaent. 

A pathway of concern at th• 1/llfP lit• 1• to the Coluabia 
Riftr and hence to the bio■phere. Tb• Site 1■ located on 
the Benford Re■er•ation about ei9ht ■ilea we■t of the 
ColUllbia Riftr. Groundwater at th• Site ••i•t• in both a 
water table aquifer and confined, arte■ian aquifer■ largely 
in unconaolidated allu.ial and glacial ■edi .. nt■• 'l'h• 
water table aquifer at the Site i■ about 125 feet below lhe 
■urface. Plow in the unconfined aquifer 1■ toward the 
Coluabia River, whicb 1■ ita ■ink. There 1■ no recharge of 
the water table at the Site. 

The Plant buildin9■ are located on highly per .. able glacio
flu•ial outwa■h ■and■ and gr•••l•. Conta■inated water 
r•l•a•ed froa the Plant would travel vertically downward 
until it r ached the w�t•r table, and would then.,.,. down 
gradient toward the Coluabia Riftr. Altho119h there are 
�any well■ on the Ranford Re■er•ation, they are clo■ely 
aonitored. In the nent of a core •lt accident, u■e of 
water frca effected well■ could be halted. Therefore, the 
analy•i• focu■ed on potential conta■ination of the Coluabia 
River by way of conta■inated groundwater frca the Site. 

An analy■i■ of thi• potential wa■ prepared (Ref 13) for a 
large BWR located between the S/DP and the Colwabia River 
and within three ■ilH of the river. aecau■e of the direct 
applicability of thi■ work, it i■ quoted directly. 

•Large rel••••• to the ground of radioactive water re■ult
ln9 froa ch .. ical reproce■■in9 of reactor fuel have occur
red at the Ranford Re■ervation. Proa 1944 to 1972, over 
490 billion liter■ (130 billion gallon■) of va■te water and 
■illion■ of curie■ of fi•■ion product• ha•• been diacharged 
froa �Npa9e pit■ to the ground. There have been exten■ive 
.. a•ur ... nt■ of the groundwater pluae■ of ••••ral radio
acti•• i■otope■ and oth•r ch .. ical■ relea■ed frca the 
•••pa9e pit■• lecau■e of thi■ large body of infor■ation 
obtained over the year■, the .,. ... nt of radionuclide■ in 
groundwater at the ■it• i■ relatively well 1Jnder■tood. 
Several con■tituent■ of leached va■te have ■igrated up to 
about 24 kil01Nter■ ,15 ail••> in the direction of the 
ColUllbia Ri••r in the ti■e■pan 1944 to 1975. On the ba■i■ 
of ch• ob■erved pluae ■i9ration we ha•• •�ti■ated the 
groundwater velocity in the unconfined aquifer under the 
■it• to be about 2 Mter■ (7 fNt) per day toward the 
Coluabia River. Conta■inated water relea■ed frca the plant 
in the nent of a core Nlt accident·could ■i9rate to the 
river in a ■ini■ua of about, year■• Thi■ coapare■ to a 
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the LPG& ■ite.• LPC8 refer■ to •Liquid Pathway O.neric \ 
Study• (bf 14). 

••or bOldup tiM■ on the order of year■ the LPGI ■hawed 
that the only ■i9nificant contributor■ to population do•• 
to ■urfac• water u■er■ wouJJ be the i■otope■ c■-137 and 
sr-90. Actual ob■er•ation of the ao• ... nt of c■-137 and Sr-
90 in ■it• ■oil coluan■ and in-■itu ■ea■ure■-nt■ at the 
■Npa9e pita indicate that theM two i■otope■ are ■tron9ly 
bound to th• ■oil (Ref 15). While the pluae■ of ■ub■tanc•• 
not ea■ily ■orbed, ■uch •• tritiua and nitrate, can be •••n 
to extend ten■ of •11••• ao■t of the ce■iua and ■trontiu■ 
ha■ r ... inea within a few ten■ of feet froa th• point■ of 
r•l•a••• Baaed upon th••• data, th• ■taff ha■ ••ti .. ted 
retardation factor■, which reflect the effect■ of ■orptton 
of the radionuclide■ within th• aquifer, to be about 8400 
tor c■ and 1400 for Sr. U■in9 th••• value■ of th• retarda
tion factor■, we ••tiaat• that it would take a ■inl■u■ ot 
50,400 year■ for c■-137 and 8400 year■ for Sr-90 to reach 
the Coluabia River. Th••• tra••l ti■-■ coapar• to 51 year• 
tor c■-137 and 5.7 year■ for Sr-90 aployed in th• LPCS. 
Bec:au■e their half-li••• are approxi .. tely 30 year■, virtu
ally all th• c■-137 and Sr-90 would decay in the 9round
vater before it could reach th• Colu■bia River. line• 
nearly all of the population do•• for liquid pathway 
r•l•a•• can be ■hown to be du• to th••• two i■otope■, th• 4 

■taff eonclude■ that the liquid pathway con■equenc•• at th• 
Ranford R•••rvation, re■ultin9 froa a po■tulated Cla■■ 9 
accident, would be ■i9nlficantly·l••• than that calculated 
for the LPC8 large river ■it• and would pr•••nt no unique 
contribution to riak.• 

Finally, there are Ma■ur•• which could be taken, if 
nece■aary, to laolate liquid conta■inant■ ■uch •• trltiu� 
before they could cont .. inat• the river. The ■taff' • 

· eati■ate of a , year ■inl■u■ travel ti .. would allow aaple 
· ti■- or en9lneerln9 Ma■ur•• •u�h a■ ■lurry wall• and 

dewaterln9 to laolat• the radioactive conta■lnation near 
the ■ource.• 

Becau•• th• pathway to the Colu■bla River froa th• S/lltfP la 
at lea■t twice •• lon9 •• that for th• plant evaluated by 
th• NRC ■taff, their conclu■lon• are applicable to the 
S/DP. 

7
1

4.9 Rt91 COlffJDEltATIONS 

Th• heal-th r iak■ to th• ■ur.round ln9 population cannot be 
readily ■onetiaed to per■it quantitative coaparl■on with 
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other ri■k■ and alternatiff■• They aay, howeftr, be placed 
in per■pective by ccapari■on with ri■k■ pre■ented by nor .. 1 
operation■ at the plant and tho■-· ri■k■ ari■i119 frca a 
variety of ac:tiviti•• unrelated to the plant. 

Th• radiological do•• to the population within 50 ail•• 
frca noraal operation aay re■ult in about 0.51 whole body 
peraon-r• per reactor-year and 1.5 thyroid per■on-rea per 
reactor-year wbicb aay re■ult in about 0.0000,, total 
latent cancer death■ in the ••po•ed population. The 
coapari■on of death■ for noraal operation with about 0.007 
latent cancer death■ frca Table 7.4-8 ahowa that the 
accident ri■k■ are approxiaately coaparabl• to tho•• for 
noraal operation. 

There are no acute fatality nor econcaic ri■k■ a■■ociated 
with noraal r•l•a•••r therefore, th••• ri■k& are unique to 
accident■• Por per■pectift and under■tandin9 of the 
.. anin9 of the acute fatality ri■k of about 0.0000,a per 
reactor-year, however, it i■ noted that to a 9ood approxiaa- 4 
tion, the population at ri■k will be that within about 15 
ail•• of the Plant or about 45,000 per■on■ in the year 
2010. Accidental fataliti•• per year for a population of 
thi■ ■iae, baaed upon overall avera9•• for the United 
State■, are approxiaately 10 for 110tor vehicle accident■, 3· 
frca fall■, l frca drovnin9, and 1 fr011 burn■ (Ref 17). 

Siailarly, the latent fatality ri■k of 0.007 per year will 
be �h•red by the population within 500 ■ilea, that 1■, 
approxiaately 18,000,000 people in the year 2010. The 
accidental fatalite■ per year for a population of thi■ ■ize 
are approxiaately 4000 fr011 110tor vehicle accidents, 1400 
fr011 fall■, 510 fr011 drowning, 520 fro■ burn■, and 220 fr011 
fireara■• 

ay th••• coaparison■, it 1• apparent that health rl•k• 
pre■ented by the Plant are very ■uch -ller than tho•• to 
which the population i■ expo■ed and, therefore, on a 
relative baai■, the Plant'■ ri■k contribution i■ negli
gible. 
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TABLB 7.4-, 

UPDAftD BCOIIOIIIC FACTORS 

Sconoalc rector and Unit of Neaaur• 

Decontuination Coat of Fara rlelda c,/Acre) 

Decontulnation Coat of aealdential. auain•••• and Public Area (t/Peraon) 

Value of •••idential, aualn•••• and Public Ar•• ($/Peraon) 

Relocation Coat ($/Peraon) 

Coat of Nilk Conauaptlon ($/Peraon) 

Coat of llon-Dairy Product• Conauaed ($/Peraon) 

Bwacuatloa Direct Coat■ ($/BvacuH) 

.. 
' 

• 

Value 
ltlO Dollar 

.,,.o 

3349.0 

31510 

4,344.0 

135 

,15 

15 

j 
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TABLI: '7.4-1 

AVDAGZ VALUES OP IIIVtJIONMZHTAL RtSI 
,a UACTOa-nu 

Po9ulation ex�oaur• 
P•r•on-Reffl within 50 •il•• 
P•r•on-�em Total 

Acute rauli ti•• 

Latent Cancer ratalitiea 
All Or9ana Excludinq Thyroid 
Thyroid Only 
Total 

Coat of Miti9ation Meaaur•• 

12/21/11 

31. 3 

l'l 3. 

6.84 X 10•5 

5. 86 lC 10•3 
1.22 X 10•3 
7.08 x 10-3 

$ 5,470 

uendMnt 4 

4 



-
-

-
-

-
-

-\ 
,;
 

.. 
� 

-
-

\ 
l 

\ 
! 

• 
. 

\ -

,;
 � .. 

i 
1
 

\ 
a
 

� 
• 

• 
-

·-
-

-

\ 
\ ... 

,;
 • --

\ i l 
t
 

t
 

!I 
't
 
t
 

-
-

i -
�, '''-�

 
t_

.,
 

t.
't;

 
• 

i 
i 

a
 

I
 

I
 

I
 

:i
· 
• 

• 
• 

• 
• • 

... • ;
 

'-
_,.:;..
�
�
-
-
---
----
--
-
--
..:_;,_

_
.....
 

..: 
-

.. 
... 

• 
• 

• 
... 

•
 

"'
 

-
s
 

=
 

r
 I, 

• 
•
 

-
-

� 
:. 

-
-

• 
• 

• • 

.--. 
• 

• 

• 

-
-

. .. 
• • 

.. 
-

-
-

• • 

-


. .. 
• • 

-i
 

.
 

.
 . , . 

tt
.
 

• 
, 

l 1 
WT

 IOUND
 IOWIII

 &
 UCIMT

 COII
IMNY

 
IICMIIT

I
HANl'ORD

M
ICI

IHI
�

 

j
 

AMJCA
TION

 POtl
 SITI

Cllffl
PICA

TIONI
 

D
N

H
IOf

l.l
lNT

M.
 IIIP0fl'!'

 

C
O

N
TI

N
U

A
TI

O
N

 a
,
 TW

 

......
 , ... , Aae

n
da

n
t
 
4
 



i 
I 

t 

:, 

,. 

n 
0 z 
-t 

z 
C 

0 z 
0 
'II 

a 

•-----· 
1.n 

···---4. 

.. , I.I ...---4: 

1.11 ---

I.I---: 

IC • I.U a 11·11,..,-

I I 
I I # 

I I.JI a II◄ I •• a 11-t 

a 1.11 • 11-t 1.11 a 11"" 

J , ••• 11-t , ••• 11°' 

• 1.11.11"' 1 ........ 

•-•-----------. I I.A a 11-t 1.U a 11-6 

IOIAI. I.A a •• -, 4.11 a 11-t a.u a 11°' 

. .._.._ __ .._ __ .._ _____________________________ ___. 



. 

' 
� Allll••-lc 
.,,.. ...... � Jiu-. ... 

,..... 

' 
a.Id ......... 

I 
CJNund 

.............. 

1/lll►AIC/U 

-

� 0 ....... , -

-

,...,, ...... 

' 
..... , ... 

• 

-

-

12/21/11 

HNf1II 

.n.cta 

,,...,fY 

.,,,,,. 

--

WT IOUNO � a UCINT ca......., 
IICMIT I NMlrON> MICI l,HI � 

AMJCATIONf'OlllfftCllffl'1CATIONI 
INWIOhUINTAL NPOIIIT 

.• 

SCHEMATIC OUTLINE OF �··• 
CONSIQUINCI MODEL · ·.: 

(CAAC2) ·,. 

l'ICIUIIIU-1 

Aaand•nt 4 



� 
a 
.. 
z 
0 
.. 
at 
Ill 
L 

PROBABlllTY msTRIBUTIONS OF EARL y OOSES 

1�2 _... ...... __ ...... __. .................. "ft'III .... P"Pl'I._.. __ _ 

� 

t; 
Ill 
IL 
IL 
< 

IL 
0 

15 
• 
J: 
::, 
z 

I!; 
" 
C. 

1�3 

ia-4 

1o-8 

ur7 

C. ta-' 
l 
► 

a 
l� 

II 
< 
II 
a 
a: 
L 

-·· ail. • - • 

ll'UGIT IOUHO IIOWI,. & UGHT COM�NY 
SKAGIT I HAN'°"° NUCl.lA" "'°"ICT 

A�ICATI0.•1 '°" SITI CIJIIT1'1CA TIONI 
INVIIIIONMINT Al. "IP0"1' 

INDIVIDUAL EARLY 

DOSE IMPACTS 

AMndMnt 4 



lf 
i 
• 
C 

5 
• 

� 
L 

.. 
a 
� 
L 

L 
• 
.. 

► 
t-" 
_, " 
• 
< 
• 
D 
C 
L 

1/IIIIP-UC/Sa 12/21/11 

PRIIIAB1llTY DISTRiaJTillt (F PCPII.ATil!t EXPOStm: 

1rtlllP'l'""T'ffl __ "l'"T"l..._.-,-,r"l"lllr-lrTTl�-rPPIIIIII 

1� 

1crl 

10-7 

1at 

• 

l�o4 

WT DINO IIOWP & UGNT c::aMIWff 
IUGIT I HAN'0RO MIIQ IHI llflO.IICT 

AMJCATION '°" 11Tlcmm"1CATIOW 
INVlflOfllllNTAL MPOflT 

POPULATION EXPOSURE 

Aand•nt 4 



1crl 

• 
ur2 .. 

• ur3 

► 

1cr4 

1cr8 

10"' 

ur1
10 

" 

� 
• 

.. 
12/21/11 

Dl)MllJAL \1111.E emY OOSE 

50 100 SJO UDJ 
DISTNEE •M 

,uQff IOUNO � I UCIMT COllll'MY 
IUGIT I ..... ,.,... MIICUM "9CMICT 

Al'PIJCATIONIICMIITICllfflPICATIONI 
INWIOIIMIJffM. IIIPOflT 

INDIVIDUAL WHOLE 

BODY 0081 DOWNWIND 

,..., ... 
Aaenclant 4 



SIIJ.liV.LV:1 lil\OV 

� -W.U■I ltOUIANI 
INOUWWW80UJIMOIIN0UV!'Y:)IM"l�"""'fllN 

.&::)ll'OIW Wl10nM GU01'fll'H I jJDWI 
ANWAOO .lMOn I� ONnOI j,IINW 

�i.&.1....-..Yo.l.l __ U...._. ............ .-.. ...... �.,01 

S3llI1VlY :I 3JmV :I) tlWJIIIHlSID ilI1BVIIRld 

tl/tC/Zt 



,.,. 
C. 

1o-4 

1a8 

ur7 

'- 1at 
l 
► 
.. 
... 

� 

� 
CL 

- - - --------i 

a • 1iattll-1111e..1.. ,..,_ • 

■ • T�• lily 

x • Vida 50 mllrllrc1. 1h,raad 
♦ • Vitbul SI � lily 

flUClff IOUND ,owffl & UOMT COMMNY 
IICMIIT t HAN,olllD NUC1 11M l'flOJICT 

A""-ICATION '°" IITI CIRT1'1CATIONI 
INYIRONMINTAL ,.UOfff 

LATENT CANCER 
FATALITIES 

'tCIUM7 ... 

A•nd•nt 4 



X 
I 
I 
... 
• 
0 
u 

'1 
� 
C. 

C. 

I. 
► 
... ... _, " 
• < 
• 
0 
C 
L 

12/21/11 

PROBABDJTY DISTRJBUTillf m: MITI6A TION COSTS 

to-4..-r"t"Pll...-"'l"'T"l'IIIW--r-,�.--,r-TTl'llll'"" ...... ftlllll 

1o-S 

1o-8 

ur7 

1o-8 

1� 
1 l 1 1 
X • TIJTAL COST JN IXWRS um 

flUOIT IOUNO ,owflll I LIGHT COMMNY 

IICAOIT I HAN,o!IIO MICUAR "'°"ICT 

APPUCATION '°" IITI c...TI,eCATIONI 
INYlflONMINTM. RIP'Ofl'T 

COST OF MITIGATION 

MEASURES 

AMndaent 4 



• 1/ID-UCID 12/21/11 

c:suna 1.0 

acm011IC AIID IOCDL Ui&c.'1'1 0, ft.Aft 00111TIIJCTIOII 
A11D OftM'l'ICII 

pctJCII 

1.1 

1.1.1 

1.1.2 

1.1.3 

1.1.1.1 

1.2 

1.2.1 

1.2.2 

1.3 

1.3.l 

1.3.2 

1.3.3 

1.3.4 

1.3.5 

1.3.5.l 
1.3.5.2 

1.1., 
1.1.,.1 

1.1.,.2 

"001ii.,,. .... _ .. " ••• 

Tm.11 !!!!I 

.. liability Benefita 1.1-1 

Generation �f &lec:tricity 1.1-1 

.. liability I. 1-2 

Bc:onaalc and Social Benefit■ of 
Neeti119 Load Qrowtb ltequir ... nt■ 1.1-3 

lur,rey of PucJ•t Cutaaer• a.tardin9 
tbe.Socioeconaaic Coat■ of 
Blecuic aneru lborta9•• 1.1-5 

Coata.. 1.2-1 

Capital Coat■ I. 2-1 

Annual Coat■ of Operation 1.2-1 

Social and acon011ic Iapacta 1.3-1 

De■crlption of the Project in 
the eonuxt of the Tri-Citie■ Area 1.3-1 

Delineation of Iapact Area 1.3-2 

Alternati•• Scenario■ 1.3-3 

llole of the loclo-Sconoalc 
Nonltorl119 Pr09r• 1.3-4 

Tax Re•enue■ Aa■oclated with 
Conatruction and Operation 1.3-5 

Ta• Re•enu•• 1.3-5 
Projected Condition■ under 
Alternatl•• lcenarloa 1.3-1 

Population I. J-9 
lalatin9 and Deftlopi119 

Condition• 1.3-9 
Projected Population Condition■ 
Onder Alternati•• Scenario■ 1.1-11 

1-1 AaendMnt 4 



HC'fIOII 

8.3.7 

8.3.8 
1.1.1.1 

1.1.1.2 

8.3.9 
8.3.9.l 

8.3.9.2 

8.3.10 
8.3.10.1 

8.3.10.2 

8.3.11 
8.3.11.l 

8.3.ll.2 

8.3.12 
8.3.12.l 

8.3.12.2 

8.3.13 
8.3.13.l 

8.3.13.2 

8.3.U 
8.3.U.l 

8.3.U.2 

8.J.15 
8.3.15.l 

8/ID-UC/D 12/21/11 

TJN !!§! 

Availability of Qualified Workforce 8.3-13 

Bconoay 8.3-14 
Bxiatin9 and Deftlopi119 

Condition• 1.3-14 
Projected Bconoaic Condition• Onder 
Alternative Sc:enarioa 1.3-1, 

Governaent and Piacal 
Bxiatin9 and Developin9 
Condition• 

Projected Piacal Condition• t:Jnder 
Alternative Scenario• 

1.3-18 

8.3-18 

1.3-19 

Tranaportation 8.3-20 
Exiatin9 and Developin9 

Condition• 8.3-20 
Projected Tranaportation Condition• 

Under Alternative Scenario• 8.3-21 

Rouain9 8.3-23 
Exiatin9 and Projected llouain9 

Infraatructure 8.3-23 
Projected Bouain9 Condition• Under 
Alternative Scenario• 8.3-24 

Education 8.3-25 
Exiatin9 and Developing 

Condition• 8.3-25 
Projected Educational Condition• 
Under Alternative Scenario• 8.3-26 

Utilitiea 8.3-27 
Exi1tin9 and Developin9 
Condition• 8.3-27 

Projected Utility Service 
Condition• Under Alt•rnative 
Scenario• 1.3-29 

Public Safety 8.3-30 
!xiatin9. and Developin9 
Condition• 8.3-30 

Projected Public sat•ty 
Condition• Under Alt•rnative 
Scenario• 8.3-31 

Health Care 8.3-31 
!xiatin9 and Developin9 
Condition• 1.3-31 

•-u 

-·· - -· 
·~ 

AMndllent 4 



• 
1/IID-MC/D 12/21/11 

SacTIS!! TIN DB 

1.3.15.2 -•roject.ed •••ltb care COndltlon• 
Onder Alternatlft lcenarioa 1.3-33 

1.3.lS auaan ler•lce• 1.3-3'3 
1.3.lS.1 hlatl119 and De•elopin9 

COndltlona - 1.3-33 
1.3.lS.2 Projected Buaan ler•ice Condition■ 

Onder Alternatin Scenario■ 1.3-34 

1.3.17 Pri•ate lec:tor 1.3-35 
8.3.17.1 Bxi■tl119 and Developi119 

Condition■ 1.3-35 
1.3.17.2 Projected Pri•ate Sector Condition■ 

Under Alternatift Scenario■ 1.3,.35 
. 

1.3.11 llec:reation and Lel■ure 8.3-3, 
1.1.11.1 Bxi■tln9 and De•elopin9 

Condition■ e.1-1, 
8.l.18.2 Projected Condition■ Onder 

Alternative Scenario■ t.l-37 

1.3.19 Librarie■ 1.3-37 
8.1.1,.1 Bxi■tin9 and De••lopin9 

Condition■ l.l-37 
1.1.1,.2 Projected Condition■ Onder 

Alternative Scenario■ 8.3-38 

8.4 Iapact■ on Indian Ration■ 8.4-1 

8.4.l Exi■tin9 and Developin9 Condition• 8.4-1 

1.4.2 Projected Condition■ Onder 
Alternative Scenario■ 1.4-J 

8.5 8111111ary of Social and Sc:onoalc 
lenefita and Coat■ 1.5-1 

1.5.1 lenfit• 1.5-1 

1.5.2 Traffic co■ta 1.5-5 

1-111 AINndaent 4 



1/ID-uc/D 

CIIAPfD ,.o 

&0011011IC AIID IOCDL UfiiC'l'I 0, ft.Aft COWHIUC1'IOII 
AIID OtUH!OII 

lfONIID 

85t&211 

,.1-1 

11511!2!! 

1.2-1 

1.2-2 

1.2-1 

s15t&on 

1.3-1 

1.3-2 

1.3-3 

1.3-4 

8.3-5 

1.1-, 

1.3-7 

.. , 

1.a 

laj 

TIN 

aatillated Dollar Loa• by Conauaer Group 

Coat Inforaation for ■uclear c,ooo) 

aatillated Coata of Slectri-cal aneru 
Generation ■uclear Onita 1, 2 

l'act lbNt for Power Generation Coat• 

Conatrac:tion Pupil• for WP 1/4 and 2, 
Identified bf lcbool Diatriot lur••Y• and 
Confinaed bf Waabi119ton Public tower 
Supply lyat• 

latlaated Conatructlon Coat and Potential 
Property 'l'u b•enu•• Durin9 Conatruction 

'l'aa aa■e IncreaH■ froa 1,-. (AaHa■ed 
Valuation Iner••••• in 1911 Dollar■) 

Local Popalatlon, 1940•1910 

Projected ■uclear blated Con■truction 
workforce on the lanford bHr•ation by 
Tear 

Population Projection■ bf loenario 

lkA9lt/llanford Wuclear Project Satiaated 
On-lite .. raonnel 



--,, 

8.3-1 

8.3-9-

8.3-10 

8.3-11 

8.3-12 

8.3-13 

8.3-14 

8.3-15 

8.3-1' 

8.3-17 

8.3-11 

8.3-19 

8.l-20 

12/21/11 

Trrt.B 

Conatruction Period Payroll by Tear ,,ooo) 

l'81111ary of 1979 Operatin9 ReYenue■ and 
Selected Brpenditur•• in .. nton and 
Pranklin COUnti•• 

SU111Nry of 1979 Operatin9 ReYenu••• Local 
llunicipaliti•• 

SU111Nry of 1979 Selected Brpenditurea, 
Local Municipaliti•• 

Tri-Citie• Bou■in9 Stock, 197S, 1971, 1910 

Recent Biatory of Tri-Citi•• Bou■in9 
Vacanci•• 1976-1910 

Enrollaenta and Capacity of School 
Diatricta 

Average Annual rrz Pupil• Per Total 
Certified Staff, and Expenditure• Per 
Pupil, 1979-80 

Police Peraonnel in Tri-Citi•• Area 

Pir• Protection Peraonnel Within Tri
Citi•• Area 

lxuaple• of Bwaan Service■ Pacilitiea and 
0r9anisationa in the Tri-City SMSA 

Exaapl•• of Phyaical Recreational 
Paciliti•• Available in the Tri-Citie■ 
Area 

Operation■ Payroll by Tear (S000) 
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'l'be two unit lka9it/lanford ■uclear Project will ooa■i■t of 
two li9bt water boili119 reactor■ and two turbine c,ener
ator■• Th• net electrical pneration for di■tribu�ion 
outaid• of.tb• 8/DP will be approsiaately 1,275 1199natt■ 
per unit. 

'l'be Site of the f.acility i• 1200 acre• located 2 all•• w■t 
of th• m barricade in the central portion of the Sanford 
Re•ervation. Th• Site i■ in Benton COUn�y and i• 
approxiaately 15-20 ail•• northw•t of the citi•• of 
aichland, Pa•co, and hnnewiclc, wbicb coapri■• tbe core of 
the Tri-Citi•• Standard Metropolitan ltatiatical Area 
(INSA). In 1910, tbe population of th• Tri-Citi•• INIA wa• 
144,469. 

Site preparation i• expected to cc■11nce in 1913 with 
c.i=-■rcial operation of Unit 1 be9innin9 in January, lt91 
and Unit 2 in January, 1993. Th• annual •••r•9• on-lite 
labor force will ran9• froa 571 in 1913 to 4,617 in 1911 to 
1,11 in 1991. 'l'b• operation• fore• <••9• 1994) for tb• two 
unit• will be c:oapri•ed of approsiaately 295 peraanent 
eaploy•••• An additional r1fuelin9 c:ontin9ent of 200 
worker• will be required at periodic int�r••l•. 

8.1 aLIAIILl'l"l BDUITI 

a.1.1 GmRATIOII or 1r.1CTRicrrx 

Th• prtaary benefit• of the Ska9it/Banford Nuclear Project 
are tho•• inherent in tb• value of the generated 
electricity which will be delivered by the Applicant• to 
their cu•tc:aera. 

Poreca•t• of electrical ■upply and d ... nd for the 
Applicant• and the Northw•t ration are ■et out in Cbapter 
1, Table• 1.1-, and 1.1-1, re•pec:tively. Th••• foreca•t• 
•••uae that each unit of the Project will aupply 1,5,. 
<•••rage) of ener9y (6.7 billion kW-hr) in it• fir■t full 
year of ec-•rcial operation. Th• foll01tin9 year, and each 
year thereafter, each unit 1• ■cheduled to ■upply 937 MW 
(average) of energy (1.2 billion kW-hr). 

Th• dlapoaition of electric energy fr011 th• Project 1■ 
expected to be ■iailar to that experienced in the •••t 
Croup Area in 1910. The relative c:on•uaption by each cl••• 

1.1-1 AllendlNnt 4 
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Ge a Q I Ir la tllle 1INt Graap Area 111 ltlO la U followa 
(lat 1) t 

-tdelltlal. -
0 H'Otal -
I .... Uial -
lrrtption -

llll 

1,.1. 
11.7 I 
42.1 I 

l.t I 
100.d I 

TIie focecaat . con• 1 t:iaa bf c:uatoaer alaaa for tll• 
aoctt. ••t ... laa • � tbe lttl Unlt 1 a ■rcial operation 
... la M follON ( .. t 2)1 

llll 

-idelltlal - 31.7 I 
c 1rota1 - 20.2 I 
lndlaaUtal - 43.0 I 
lrrl .. tton - J 1 I 

'total 111:a, 

aataal _. •tlllated eleatric pa.er reqatr ... t• in tlle 
... t Graap kN are ..... OIi Table 1.1-5. A la.er annual 
ner ... 4)ra.tll race 1• ..,__. foe tbe period froa ltll-12 
to ltM-H tllall - esperleaced ln tbe period froa 1115-tl 
to lH0-11. TIil• c:11•1• la tbe reaalt of oonaaaer and 
prod■oer efforta to OOIINrft wrn, bl9ber nonproaotional 
eleatric ratea, are efficient eleculcal appliance■ and 
electrical 1111Pli..,. •turatlon. 

,.1,2 mwn,m 

la tlle lloctt.Nt ... iaaal Pocecaat of ,_.r Load• and 
....... , elate .Juae ltll, tbe e-,.otecl date of CJ ■rclal 
G119Catiaa foe tbe lllatit/9allford ■aalHr Project i■ .January 
1Ml. a.aecl aa tllat elate tbe forecaat ■tatN tbat tbe 
a lat.ift pcobability of DDt -ti119 total -rn load 
tu-... .Jw 1tt2, witla tbe ProjecR on ■Gbedllle la ff 
perceat _. of aot -ti .. flra load i■ II r.roent , .. f 3). 
Witt. all pcojNU incllldlDI I� on ■-■1111 •• tbe 
pcollaltlllty of aot -ti .. total wrn load• ln any year 
t.na■p 1ff2 ru1•• fr• 34 percent to 52 peroent. 
atau.ar ly, tile pcONbtltty of not ... ti119 Ura wru load• 
r•1•• fraa 11 peroaet to 21 peroent. 

TIie •arlCNa llocttlllliHt ■at■■ are cleftlopi119 ... rpncy 
eartatJ l■'t plw, .. ,. IIOllld be illpl-ntecl in the ·••nt 
� • elecU iaal ... rn mort-,e. TbeN plan• typically 

1.1-2 
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betln wltb lncr•••lntlr ■trln9ent wolunt:ary cnartailllent 
••••e•• before acwi119 abead witb eeedatory action•. 

Aa tlle probability for ... t1119 total and flra enern load■ 
in all period■ of ltll to ltt2 decrNM■ • tbe IINd for 
projecu. ■acb u s.,,_. • bel119 a•allable a■ ■cbeduled 
beeoaa■ 9reater witb tile bope that. lf a deficit occnar■, 
onlr tbe .oluntary portlana of the -r9enc:r plan will need 
to be utilised. 

1.1
13 ac011CNIC All1> SOCIAL lpDI'fl 0, NDTDIG r.0AD CJIOWT!I 

pgoIDMmftS 

In order to prcwide re9ulatory avencle■ witb eapirical 
ineonaatlon retardlnt tbe aocioeconoalc benefit■ of -•tin9 
lo.d 9rowtb requir-nt■, Puc)et lound Power and Li9bt 
eo.pany CCllllli■aioned a ■tlldr in ltlO entitled,, loclo
econoalc v,iv• oc g11u1111,ctr1s .,,,,, , .. f • 

Tbi■ atudy Wldertook a rniew of the. 1apact of ••tended 
power outage■ upon the aoc:ial and eooaaoaic wll•beint of 
tbe people in a 9lftft ■er•ice area. The baaic flndin9■ 
.. re u follow■, 

1. 

2. 

3. 

Bealth rl•k• to the population are •arled and 
■l9nl!icant. Power interruption■ typically re■ult 
ins (a) cwerburdened INdical facilitie■r 
(b) reduced aobility of ... r9ency vehicle■, 
(c) apoila9e of blood and drUCJ•r (d) contulnation 
of laboratory esperi•nt•r and <•> di■rupted 
■ewa.J• and water treataent. In addition, back-up 
9eneration baa coapletely or partially failed at a 
nuaber of boapitala. 

Safety probl- ha•e alao been cloaely aaaociated 
with power outa9ea1 (a) fir•• increaH bec:auae of 
accidenta and inareaaed UH of candle■ and wood
ato.e•r (b) fall■ increa•• becauN of lack of ade
quate li9htintr (c) traffic accident• increaH du• 
to inoperatift ai9nal•r (d) air-traffic accident■ 
increaN in probability becauae of th• lack of 

ob■tructlon li�htin9 on hi9briae building■ and 
tower•r <•> lnjurl•• to police and flr ... n 
increaNr and (f) lndu■trial accident■ and 
injurl•• aay increaN becauN of audden atoppa9• 
of equipaent and aachin••• 

•yp&J 
coat■ of an outa4Je relate to ••••ral 

k • o loa•••• Short•tera dollar co■ta, for 
••aaple, haft been found to be ■i9niUcant. Th• 

1.1-3 Allendllent 4 
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1977 •• Tork City outa9e, for ••aapl•, la ••tl
•ted bf tbe DepartlNllt of Snerff to ha•e aoat 
a.er •345 ■llllon. 1 ... ral abort outat•• in 
c:alifornia in 1971 wre eetlllated to baff aoat 
a.er ,11 ■illian , .. , •>• 

LancJ-ter■ eaonaaic loeN■ of· power· interrupt:ion■, 
boweftr, •Y be e..a ■ore alpif:leant than the 
abort-tee■. effeau • ..... rcb on lnduatrial 
location bu docwn.ted tbe laportanc:e· of reliable 
eleculc power to ocapuie• ... kl119 new plant 
locatlona. hrtta.r, an inadequate aupply of 
eleculc power •Y pre••nt electric utilitl•• froa 
acceptl119 nw cuataaer■• lucb a ■ituatlon could 
lead to uneaplo,aent and out-■i9ration froa a 
NrYice area. 

4. Ineguiti•• - Power interruption• affect •ariou■ 
a991Nnta of the population differently. Minority 
9roupa wbicb are wlnerable include tbe elderly, 
the bandicapped and infir■ and the poor. 

5. 

,. 

auelne■N■ wi,icb are ■oat n99atiftly affected 
include• (a) aaw■illa, (b) rubber and plaatlca 
finaa, (C) bank•• (d) alu■lnu■, Mtal and 9la•• 
aanufaeturer•r and (e) ■uc:b atrlcultural actl•i
tl•• a• dairy and poultry. 

mial diaor9a3iaation ia aaaociated with power 
nterruptlona ue to diaruption of the aoc:ial 

order. 0Uta9•• frequently reault in increa■ea. ins 
(a) crl•r (b) peychol09ical atreaa-anaiety, 
tenaion and fear, (c) breakdown• in c0111unicationa 
and tranaportationr and (d) ed••r•e effect■ on 
aocial inatitution■• Althou9h the 1977 New York 
City blackout la the ■oat dra■atic eauiple of a 
breakdown in ■ocial order, outa9e■ in Neap1i■, San 
Antonio and Pro.idence alao re■ulted in increaaed 
cri■inal beha•ior. 

OU,lltY of llCJ• Iapact• of pr••ioua outa9•• 
au99eat that o fourtHn quality of life indica
tor• on an Orban Inatitute ■cale (Ref ,,, ala 
decline, four are queationable, and four re•in 
unchanged. •one lllpro.e•. 

In aua.ary, the aocloeconoaic conaequencea aaaociated with 
previoua power outa9ea haft often been profound. Such 
outa9•• ha•• re■ulted in lo•• of lif.e, health and ■afety 
riaka to tbe population, both ahort-ter■ and 10119-ter■ 
econoaie co■ta, inequitable i�pact■ on vulnerable N91Nnta 
of the population and increaaed aoc:ial dlaor9anisation. 

1.1-, AMnd■ent 4 
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•• 1• 1 • 1 m0&.i:1,,,m1: e:ru'1Ltt,:r.'21: -
In order to obuin tbe cona-r•• perapeatift on the 
potential aocloemic oaa...-nce• of• inability. to 
-t tbe load, cur� lnpat wu obulNd frca 1,,25 hf.et 
._.r auataaera •l• a ulled ••� ( .. f 4) • la.plea wre 
drawn frca tbe buaine••• iutltutional, .. ricultural and 
reaidential Natora. ln order to 91ft reapoadenta a cc•oa 
perapeatlft, eacb queatlonnair• included a acenarlo of an 
lnabilltf to ... t the load. One acenarlo dealt witb dally 
tbrN bour routint outa4J•• a.er an ei9ht ... k period. A 
aecond acenarlo poaed a 25 percent c:urtailaent a.er a 
aiatHn ... k perlod. Balf of tbe aaaple •a• ulled to 
reapond to tbe f irat ■c:enar lo and balf to the Mc:ond. 

111111• reaponM■ frca tbe 1,,25 conauaer• pro.id• a •••t 
aaount of dau and lnforaatlon, the Undl119• ■upport four 
prlury c:oncluaion■a 

1. Virtuallf all c:ona-r• retard reliable electric 
power aa eatr-lr iaportant to tb .... l"•• their 
bualne•M• and tbelr caaaunitf. lubatantlal 
Mjoritie■ of all 9roupa of re■pondenta atr•••ed 
the iaportance of reliable electricity to their 
aocloeconoalc wll-bei119. 

2. Con■uaer■ parcel•• ai9nlficant ■ocioeconoaic coat■ 
to be a■aoclated with power ■horta9••• Por 
exaaple, in re■pondin9 to the c:urtall.Mnt 
•cenario, 141 local bu■ine■■e■ e■tiuted their 
dollar loaa to eaceed S28.9 ■illion (IN Table 8.1-
1). Purther identified coat■ included not •rely 
dollar■ lo■t in tbe ■hort-ter■, but al■o bealth 
and ■afety ri■k■, lapact■ on the elderly, decline• 
in 119ricultural production, netatl" lapllcatlon■ 
for tlle lOGt-t•r■ econoalc atabillty of the area 
and deareaM■ in the quality of life. Finally, 
reaponM� retardl119 •bacll-up• 9eneratlon re•eal 
that few buaine•••• and ln■tltutlon■ haft ■uch 
alternatl•e• a•allable. 

l. A Mjorlty of all con■uaer 9roup■ ... an ad•er■e 
effect upon their ca1111unltle• if inadequate 
electric power ■upplie■ Mk• Pu9et PolNr unable to 
connect new hcae• and buaine••••• Moat reapon
denta NW ■uch a ■ituation •• leadln9 ln••itably 
to •no 9rowtt1•, 1ta9natlon and a 9eneral decline 
in ■ocioeconoaic pro■perity. 

1.1-s AINndllent 4 
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a.ference• for Section 1.1 

Jobn llaConnaQtJbey, BonM•llle·Power Adalnlatratlon, 
Power --..1r-nta arancb (Decellber t, ltll). 

•Sco11G11etrlc Model - Slec:trlclty lalea Porecaat• NOCC 
(July ltll), p. 32. 

•11ortbweat a99lonal Porec:aat of Power Loada and 
.. aource•• PWOCC (Jun• 1911), p. 2-15. 

Tb• Socloeconoaic Value of !tllable s13tric row,r, 
Put•t Sound Power and Li9ht Coapany (lt 0). 

1.1-1 Allendllent 4 
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TAIILB I. 1-1 

UTINATEO DOLLAR LOSS BY COUUIIBR GIOUP 

Scenario 

Rotating outage 
aatlaatia 

Nuaber of Dollar Lo•• 

aeapondent• (In Nllllona) 

Curtallaent 
Ltl .. tia 

Nuaber of Dollar Lo•• 

Reapondenta (la Nllllona) 

lualn••• 172 

121 

_!! 

342 

$14.2 

4.2 

1.1 

$20.2 

Ul 

,, 

121.t 

2.1 I natl tutlonal 

Agricultural ..li 

2,, 

f,3 

Total 

Sources 

135.t 

Nlnety-aeven reapondent• atated they would have a dollar loaa but did not 
eatlaate tbe ••act nuaber. 

Tb• Socloeconoalc Value of Reliable Electric Power, Puget Sound Power and 
Light. Bellevue. vaahlngton. ltll. 

.. 

4 

• 
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812 COSTS 

Th• coat• of the Ska9it Ranford Nuclear Project can be 
aeparated into two cate9orieaa (a) th• capital coat• 
incurred prior to operation ands (b) the annual coata of 
operation. 

8.2.l CAPITAL COSTS 

Th• total eati■ated capital coat 'for the Project at coaaer
cial operation ia S7.808 billion (■ff Table 8.2-1). Thia 
••tiaate ia baaed on a detailed earlier e.ati■ate which waa 
re-exa■ined and adjuated in 1980 to reflect recent change• 
in econ011ic par ... tera and induatry trend■, and the reloca
tion of the Project to the Ranford Re■ervation. 

Th• ■tart of Unit l conatruction ia acheduled for January 
1983. Unit 2 will ■tart two year• after Unit l. C01111aer
cial operation for Onita l and 2 1• acheduled for January 
1991 and January 1993 reapectively. 

8.2.2 AMNtJAL COSTS 01' OPERATION 

Th• annual coat■ of operation include fuel, operation and 
aaintenance and inaurance. Th••• coat• <••• Table 8.2-2) 
are reported in ■ill• per kilowatt-hour for COllpariaon vith 
alternate energy aourc•• (Section 9.5). 

The reported coat■ are bu• bar coat• levelized over the JO
year life of the Plant. Table 8.2-3 provide• a auaaary of 
atatiatical data that va■ uaed in eatiaatin9 the coata. 

The reference aource of data uaed in deter■inin9 fuel coat• 
ia S.M. Stoller Corporation. Coat• were developed in 1991 
dollar• u■in9 eati■ated •real eacalation• coata levelized 
over the plant lifeti .. and adjuated for anticipated 
inflation. The operation �nd aaintenance coat• were 
derived uain9 a one-unit currently operating nuclear plant 
a• a baae adjuated to reflect two unite. All coat■ vere 
levelized in accordance vith !PRI Study PS-1201 SR dated 
July, 1979. 

8.2-1 Allendllent 4 
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TABLB t.2-1 

COST INFOMATIOII roa tnJCLBU ($000) 

I. fntereat burln9 Conatructlon \/Year 91 
Coapound Jtate N7i 

2. 

J. 

,. 

Len9th of Conatruction Workweek 

Eati•ated Site Labor Require•ent 

Av•rage Site Labor Pay Rat• 

Roura/Wk !!t I, 

Manhour■/KWe ll:..21 

(Incl. Fringe lenefita) Effective 
at Month and Year of NSSS Order $/Hour 

5. Escalation Rate■: Sit• Labor I/Year 
Material• I/year 
Coapoait• !ac I/year 

Rat• 

,. Pover Plant Coats (Nuclear Onita l, 2) 

Direct co■ta 
a. Land and Land Righta 
b. Structure• and Sit• raciliti•• 
c. Reactor Plant !quipaent 
d. Turbine Plant !quip111ent 
•• Heat Rejection Sy■te■ 
f. Electric Plant Equipaent 
9. Mi■cellaneou■ !quipaent 
h. Spare Part■ Allowance 
i. Contingency Allowance 

Subtotal 
Indirect Coat■ 
a. Construction raciliti••• 

Equip■ent, and Service■ 
b. !n9ineerin9 and Con■truction 

Mana9e■ent Service■ 
c. Other Coat■ 
d. Intere■t Durin9 Con1truction 

Cl ti/year> 

1
•c;•

t
at1on 

aca atlon Durin9 Con■truction 
(I II/year) 

Tota
l 

Coat 
Tota Plant Coat I Start of 

Ca.aercial Operation 

c•) May 1973 dollar■• 

Unit l 
$ J,000 
464,962 
Jll,413 
226,375 
-------

114,093 
21,732 

6,882 
Incl .. � 

1,ua,,51 

�01,564 

291,115 
142,164 

925,133 

1,512,067 

412u1,00 

11.53(•� s 

NL'A 
Nf'A 10\ iHo 

and uh 
II 1982 

and beyond 

Unit 2 
s 0 
294,584 
330,446 
241,431 
-------

86,582 
13,820 

3,304 
Incl Above 

970 I 167 

154,977 

101,113 
54,473 

419,511 

1,719,212 

3,559,600 

Aaend■ent 5 
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UTIMA'l'ZD COSTS or ILECTRICAL ENERGY GENERATION 
NUCLEAR UNITS l • 2 

Fixed Charoes (.1) 

Ooeratin9; lncoff'e 
Depreciation 
lnteri• Replac•�•nts 
Tax•• 

Total Fixed Char9es 
(FO at 13.881) 

Fuel Cycle Coats<2> 
Cost of U301 (Yellowcake) 
Cost of Conversion and 

Enrichment 
Cost of Conversion and Fabri

cation of ruel Elements 
Cost of Proc:es■inq Spent Fu•·l 
Carryinq Charqe on Fuel 

Inventory 
Cost of wa■t• Disposal 
Credit for Plutoniwa or u-233 

Total Fuel Cycle Costs 

Cost• of Operation and Maintenance 
Fixed C0111ponent 
Variabl• C0111ponent 

Total O • M Costs 

Cost■ of Insurance 
Property tnauranc• 
Liability lnaurance 

Total Insurance Costa 

Total au■ Bar Coat• 

Cl) A■suaed capacity factor ia 701. 
i■ 10.671. 

31.4 
16. 6 

21-.j 
69.3 

12.9 

6.6 

4.3 

5. 

,,?, 
23.1 
8.5 

Ji. 6 

1.9 

140.9 

A■su••d cost of aoney 

(2) Shippinq charqes included. Assumed heat rate of 10,215 
ITU/kvh. 

uendaent 4 
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TYJel 1,2-l 

ncr Ian ,oa t0IIKa GIINIMT!CII C0a'fl 

JDIII IIOCLpa roan. 

Plant Net ... 

Sacb 1275 501 
Total 2550 2540 

C�••rcial Operation 1/tlr 1/93 (l) 1/tlr 
(2) 1/tl 

Total Praject Co■ta 
($ x 10 ) I C01111ercial 

7,808 1,131 

Operation 

Total Pruject Coat• 3062 2414 
c,1n, t C01111ercial 
Operation 

L•••liaed Pixed Char9• 13.110 14.510 
Rate (I) 

Puel Cj•t■ 1/1/91 1.11 3.31 
CS/10 BTU) 

Beat Rat• BTU/11111 10,215 10,,00 

Zacalation Rate■ 

0, NI/Yr • • 
Puel I/Yr a • 

L•••liain9 factor■ 

0, N 2.3517 2.3567 
Puel 2.3567 2.3517 

Capacity Pactor (I) 70 70 

Allenlll1111t 4 
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fzl IOCUL AND EC0110MIC IMPACTS 

•• ,.1 DUCJUPTIOII OP TD PIIOJSCT IM TD COlff!XT OP Ta TJlI-
ei!ils DIX 

Th• location of the Site ln relation to the Tri-Citi•• and 
aurroundincJ coaauniti•• and counti•• is ahown in Pi9ure 
1.1-1. 

The early develop11ent of Richland, lennevic:k and· Pa•co vas 
tied to the agriculture and tran•t)Ortation industries. 
Ontil World War II, for exaaple, Richland (founded in 1910) 
va• a •••ll far•in9 cc:aaunity of ••veral hun1red people. 
At the .... ti••• •••co and Kenneviek develop•d econo■ie• 
inte9rally related to the railroad induatry. ly 1940 the 
population• of Pasco and Kennewick had grovn to l,913 and 
1,911, respectively. The c:oabined population of the three 
clti•• in 1940 vas ,,071 (Ref 1). 

In 1942, the tovn of Richland vaa taken over by the Onited 
State• Governaent thrOUCJh c:ond••nation proceedin9• •• part 
of a ,00 squ4re ail• r•••rvation for th• Hanford Engineer
ing Works. rr011 1,43-1945 the city of Richland wa• built 
to houH the per•onnel and adainiatrative offic•• •••o
ciated with the plutoniu■ production faciliti•• on the 
••••rvation. While th• character of Pa•co and Kennewick 
vaa le•• draatically affected during thi• peri0f9, they 
too, 9rev and changed due to war-time activitie• and 
operation of the Ranford Work• (Ref 2). 

ly 1950 t�• population of the Tri-Cities was over 50,000 
and the econ011y of the area had become clo•ely linked to 
nuclear technology. ly the 1,,0•• corporation• •uch a• 

I 
Weatin9houae, lattelle, North Allerican Roc:kvell, United 5 
•uclear Corporation, Boeing and Exxon located nuclear 
operatiOfta in the Tri-Citi•• area. Th• Tri-Citiea Nuclear 
Induatrial Council ha• been an active force in pr0110tin9 
the de•elop1Mnt of nuclear indu1tries. 

ay the 1970'■ con•truction of the Pa•t Plux Te■t Facility 
(OSDOE) and lffPU Nuclear Plant■ (WNP•) 1, 2, and 4 by 4 
Wuhin9ton Public Power Supply Sy■t- (Supply Sy•tu) 
pcowided a draaatlc atiaulua to the local econoay. Over 
tlle 1t71-lt7t period, for e■alll)le, the Tri-Citiea INSA had 
the ninth lar9e■t increaae in per•onal incoae of the 273 
IIISAi"""'Iii"'tlle Onited ltatea (aef l). 
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Proa lt70•lt10 the population of the Trl-Citiea Standard 
Metropolitan ltatlatical Area (SMSA) 9rew 5.4 percent, fr011 
tJ,Js, to 1,,,,,, Jaef 1). 

Nuch of tllla increa•• in ec:onoalc and dellOC)raphlc actlwity 
wu related to nuclear facility conatructlon on the aanford 
••••r•atlon. Por exaaple, in 1970 there were approxlaately 
1,1s, conatruction worker• in the Tri-Cltiea SMSA but by 
lt79 thla fi9ure had 9rown to 11,\10 on an avera9e annual 
baaia, of which 1,,30 wert e11ployed by the Supply Sy�te�. 
ay June of ltll, IIOftthly •ployaent in the Tri-Citiea SMSA 
r•ached 13,180 conatruction worker•. 

8.3.2 DELINEATION or IMPACT AREA 

Nuclear related conatruction over the paat generation ha• 
changed the aocioeconoaic character of the Tri-Citiea Ar••· 
The great bulk of the new activity generated by thia 
conatruction - froa population grovth to traffic cong•■tion 
- haa �curred in the SMSA and particularly within 
Richland, Paaco, Kennewick, Weat Richland and Benton City. 

School enrollMnt data preaented in Table 8.3-1 illu■trate 
the localized nature of conatruction related in-■igration. 
In May of each year achool diatricta in the area conduct a 

■urvey to identify •conatruction pupila,• i.e., ■tu�ents 
whoa• parent• are •ployed at WNP-2 or 1/4 and who•• date 
of reaidence in the achool diatrict waa sub■equent to May 
l, 1972 (for WWP-2) and May 1975 (for WNP-1/4). 

Table 8.l-1 depict• the re■ulta of the May 1910 survey. As 
th••• data de110nstrate, conatruction pupils, both in terms 
of abaolute and relative iapact, are conr.entrated in t�• 
achool district■ clo■est to the Site and the core of the 
SMSA. Por exuple, the Richland, Kennewick and Kiona
aenton districts accounted for approxi■ately 83 percent of 
all conatruction pupil• identified by the Supply Sy•t• 
audit. 

such data aa the achool enrollaent fi9urea in Table 8.3-1 
atroftC)ly 1u99eat that the l■pacta of S/BIIP - both poaitive 
and adver•• - will be centered within Benton and Franklin 
Countie■ in 9eneral and particularly in the follovin9 five 
c:o1111unitiea1 (1) aenton City, (2) Kennewick, (3) •••co, 
(4) Richland, and (5) Weat Richland. Other co.aunitiea in 
Benton and Franklin Counti•• (e.9., Pro■aer) will only be 
IIOdeatly affected by S/DP con■truction and operation. 

Accordin9 to the Supply Syste• 1urveya undertaken between 
1975 and 1971, daily coautera reaidin9 in Yakima County 
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accounted for 8.5-12.5 percent of the con■truction work 
fore• at WP-1/4. ••tiaat•• baaed on the ■ur••Y for the 
1979-1910 period of daily ca.uter• reaidin9 in Yakiaa 
County were 10 percent of tbe oon■truc:tion .orkforce on WP-
1/4. Thia percenta9e aay be lower for tb• total Supply 
lyate■ conatruction .orkera ■ince WP-2 be9an conatruation 
earlier and could dr- aore h•a•ily on locally a•ailable 
labor. 

Durin9 tbe 1910 labor-11a11a9eMnt diapute, it wa■ ••tiaated 
t�at about 11 percent of the 6,600 job lo•• belon9ed to 
Yakiaa County. Thia .. , ewer ••tiaate C01111uter• in the 
total workforce ■ince the po■aibility ••i•t• that local 
hire• aay be protected at the espen•• of C01111utera and the 
fact that c:011■uter■ becoae a proportionately lar9er ■hare 
of the wo�kforc• a• the peak year approach••• Therefore, 
eati■at•• of c011auter• reaidin9 in Yakiaa County are 
probably in the ran9e of 10-15 percent of the total con
atruction workforce. If thia pattern continue■ through the 
I/BID con■truction period, ••••ral hundred reaidenta of 
auch c01111uniti•• a■ Grand•iew, Sunnyaide and Mabton would 
obtain joba on the Project. Tb• econoai•• of the outlying 
e01111uniti•• can be espected to be enhanced throu9h the 
I/BID -■ployaent and inCOIN effect■• The fact that th••• 
e01111unity work force■ ha•• ••t•n•ive nuclear conatruction 
experience au99eata that th••• worker■ will benefit fr011 
the S/DP job opportuniti••• althou9h ■uch c:011■unitiea a• 
Grandview, Sunnyaid• and Mabton are not conaidered part of 
the i■pact area. 

8.3.J ALTZRNATIVZ SCZIIAJlIOS 

Over the paat decade the Tri-Citie• SMSA ha• been one of 
the ao■t dyna■ic aocioeconoaic aettin9• in the United 
Stat•• (Ref 4). Durin9 the period 1970-1980, for esa■ple, 
the population increaaed by 51.1 percent coapared to an 
11.4 percent rate for the nation. 

Dependence upon energy related con■truction, operation and 
r•••arch .. k•• the area nlnerabl• to .. rked chan9e■ in 
buain••• condition• and particularly aubject to the i■pact■ 
of external deciaiona r99ardin9 ener9y developaent. 

The ran9• of alternative future■ doe• not appear to be 
decreaain9 tn th• 1910'•· ror esa■ple, the following 
external dec:i■iona will each have a .. jor role in deter
ainin9 the ■hort-tera (1982-1990) future of the Tri-Citi•• 
areas 
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1. Decl■lon■ of if and when con■tructlon of WIIP-4 
will re-ea•anca. 

2. Dec:i■ion■ peraitti119 con■truation of 1/11111'. 

3. Declaion■ of court■. on tbe con■tltutlonality of 
Initlatift 394. Tbl■ Inltlatlft could h••• an 
effect upon ... 1, 2 and 4, •• wll a■ a. propoaed 
powerbouH at Pr ie■t Rapid■ Du. 

4. Dec:l■lona by UIDOS to (a) deer••••• (b) aalntain 
or (c) increaH acti•iti•• on tbe Sanford .. ••r
vation. At tbe pr•••nt ti• appro•laately 12,000 
job• are accounted for by UIDOS and ita con
tractor•. 

Given the uncertainty a■aociated with th••• deciaiona aa 
well a■ the aa9nltude cf their potential i■pact upon the 
future of tbe Tri-Citi••• a ••cenarlo• approach ia appro
priate for th• pra■ent analyai■• Pour ■cenarioa are 
utlllseda 
. 

Ss,nario l - Conatructlon of IIIIP-4 re■u■in9 a• ■cheduled in 
1913 and peakift9 4� 1915 vlth S/IIJQ not 
con■tructed. 

scen1rio 2 - Conatruction of IIIIP-4 reau■in9 in 1913 and 
peakin9 in 1915 coupled with con■truction of 
S/IDIP coaaencin9 in 1913 and peakin9 in 1911. 

Scenario 3 - Conatruction of 8/IIIIP c:o1111encin9 in 1913, 
peakin9 in 1911 and IIIIP-4 cancelled. 

Scenario 4 - Ho aajor con■truction project• after th• 
coapletion of IIIIP-1 and WP-2 for the period 
1910-2000. 

scenario• l and 4 are pr•••nted •• alt•rnative baaeline 
acenarioa to indicate tb• aocioeconoalc character of the 
area without conatruction of the Project. In thi• atudy 
•iapacta1 are conceptualised•• th• difference between the 
projected aocioeconoaic condition of the Tri-Citl•• without 
a• caapared to !!.Uh S/1DfP. 

, , 3, 1 mr.z ar m soc10-1C0110N1c MON1'l'011111G P1'0CIAN 

Pre•ioua reaearch ha• deaonatrated that nuclear power 
atationa aay have a ran9e of aocio-econoaic i■pacta upon 
local eo1111unitiea. 
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Accordin9ly, Pu9et will d•••lop and iapl .. ent a tvo-pha•• 
pr09ru1 Cl) where ad••r•• ■oc:io-econ011ic impact• can be 
identified on an a rriori baai•, appropriate ■iti9ation 
Na■ur•• will be ta ens and (2) a aocio-econ011ic ■oni
torin9 pr09ru will be utilised to identify 1ctijll a• 
oppo•ed to projected i■pacta and iapact area•• • re•ult• 
of t�i• on9oin9 110nitorin9 will enable Puget to develop 
effective ■iti9ation ■eaaure• aa n•c•••ary. 

8. 3. 5 TAX REVENUES ASSOCIATED WITH CONSTRUCTION �tD 
OPERATION 

8.3.5.l Tax Revenue• 

Si9nificant tax revenue• would be 9enerated by th• con
•truction and operation of 5/HMP for local juri•diction• 
and the State of Wa•hin9ton. Th••• revenue• would emerge 
fr011 the followin91 

l. Property tax•• on the facility. Accordin9 to Wa•hing
ton Tax L•v, private electric utiliti•• •r• •ubject to 
a property t•x i■po•ed by the county (Ref 5). In th• 
ca•• of the S/llNP, Benton County would colltct tht 4 
property tax and di•bur•• part to th• St•t• tor 
inclu•ion in th• General Fund for public education. 
The remainin9 portion vould accrue to Benton County 
for di•bur•e■tnt vithin th• County. 

The exact a1110unt of tax revenue• gen•rated depend• on 
the ••••••••nt•, levi•• and lav• in effect •t the time 
the Project 90•• on the tax roll•. The aver•g• levy 
rate will probably d•cr•••• becau•• of the Project. 
Th• followin9 data, ther•fore, ar• pre••nted •• 
exupl•• only and are •ubject to change. They do, 
hov•ver, plac• th• ■agnitud• of the pot•ntial tax 
revenue• in per•pective. 

Table 1.3-2 pr•••nt• proj•cted co•t• of con•truction 
by year, ••ti■ate• of cu■ulative ••••••ed value •nd 
e•ti■at•• of potential property tax•• •ccruing to the 
State and Benton County durin9 the con•truction 
period. Aa theae data indicate, •ub•t•nti•l property 
tax revenuer could be paid to both Benton County 
(total tl39 ■illion) and the State (t�t•l Sl06 
■illion) durin9 th• con•truction period fr011 1913� 
lt92. 

Poter�i•l property tax revenue• during operation of 
th• facility will be of even greater M•gnitude and 
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will have druatic eUectP upon the tax b••• of loc•l 
taxin9 juri�iiction• (T•bl• 1.3-3). Th••• t•x b••• 
incr••••• could be tr•n•l•ted into aajor r•v•nu•• for 
••ch juriadiction. tn the firat Y••r of oi,eration of 
both unita, for exaaple, th• followinq ■ituation would 
••i•t if <•> ltll t•x rat•• were in effect and (b) th• 
f•cility w•• ••••••ed •t 10 �rcent of its ••lue. 

Ex•11ple1 

Year Aaaeased 
\'.i:ue (l98lS) 

Property Tax Cl911S) 
State 8enton Total 

County 

1994 $2.4 billion $8,250,000 $11,250,000 $19,500,000 

Over the lif•tiae of th• Pl•nt, th•r•fore, ••v•r•l 
hundr�d aillion doll•r• in tax•• could be paid to 
Benton County for distribution within th• county •s 

4 

s 

well •• to the State. To put the i■pact of the S/HMP 4 
in perspective, the tot•l valu•tion of •11 property in 
Benton County in 1911 w•• just over $2.7 billion and 
t•••• coll•ct•d for th• Stat•, county, roads and 
school• were S25.9 million. Th• a•••••ed value of 
S/BNP (in 1911 dollar■) alon• would be alsoat �ouble IS 
th• v•luation of 111 •••••••bl• county property at th• 

1� curr•nt ti••• If th• present tax base re■ained � 
constant until 1994, this would mean th•t the S/HNP 
would account for about 47 percent of the proper�y tax IS 
baa• when ••••••ed at 80 perc•nt of full valu• 1••• 

Table 1.3-3). 

Sal•• and uae tax•• of 5.3 percent are coll•cted by 
the State and disbursed •• followaz 4.5 percent to 
th• State, o.l percent for the local tranait district 
an� .5 percent to local juriadiction. 

Recent fiscal conditions in th• Stat• of W1ahin9ton 
hav• reaulted in increased sale• tax•• at the 1tate 
l•vel. At the ti11e of thia analy•L•, such pr�po•al• 
w•r• beint considered and th• followin9 di1cu•aio� la 
baaed on t•x•• in effect •• of Octob•r, ltll. 

The ••l•• and u•• t•• effects ar• applied to an 
•••u•ed con■truction coat of about S5.3 billion. Thia 
aaount 1• about S2.5 billion l••• than the ••ti•ated 
fin•l value of the facility ($7.1 billion) because it 
exclud•• a nu■ber of co■ta, such •• the value of the 

1.3-, A■ent!11ent 5 

4 

• 



• 

3. 

1/IIU•UC/Sa l/17/12 

property, the allowance for fund■ durint con■truction, 14 
trana•iaaion coats, fuel co■ta, and various tax 15 
payaenta. The exaaple shown here aa■u••• that one-
half of the purchase■ ver• liable for Benton County 
aale■/u•• tax••• The year 1917 i■ diaplayed to 
deaonatrate an annual year effect of th••• revenue■• 

Annual 
Revenue 
(1'87 aa Total Revenue 

Reetplent !xaaple Year) over 1983-1992 

State S 39,480,000 $238,500,000 
Benton County 2,l90,\J00 13,250,000 
Other Counti•• 2,190,000 13,250,000 
Benton Franklin 
Tranait Dlatrlct 11

300
1
000 s '1950

1
000 

Total S 45,160,000 S272,950,000 

During operation, the ••l•• and uae tax la particu
lar�y i■portant becau•• of the coat of nuclear fuel. 
It is ••ti�ated, for exa■ple, that th• coat■ of th• 
initial core■ of the two unit■ will be Sl22.l ■illion 
in 1981 dollara. Purcha•• of th••• core• could 
provide S14,494,000 in revenue• to the Stater 
Sl,610,000 to l•nton County and $906,000 to the Benton
Franklin Tranait Authority. 

Th• following revenue• would be gen•rated if annual 
fuel coat• were Sl32.4 aillion in 1981 dollaraa 

Entity 
I 

State 
Benton County 
Benton-Franklin Tranait 

District 

Total 

Annual Revenue• due 
to Nuclear Fuel Coata 

Onl� 

S5,958,000 
662,000 

397,000 

S7,017,000 

In addition to th••• fuel coata, the tax on local 
purcha••• will produce revenue• each year during the 
operation pha••• It la eati■ated that approximately 
S5,000,000 in local purcha••• of ■ateriala and 
aervice• will be ■ade each year reaultin9 in increaaed 
annual revenue■ for both lenton County and the Tranait 
Diatrict. 

ayain••• and occupational ta••• are collected by th• 
State during conatruction. On 5.3 billion dollar• of 
tax baae, tax•• would be over S23,000,000. 
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4. 1u1ine1a ta••• iapo1ed by local c01111unitie1 vill 
9enerate revenue• froa the Project. Purcha1e1 of 
local aaterial1, 1uppliea and en9ineerin9 1ervice1, 
for eaaaple, vill reault in increaaed bu1ine11 activ
ity durint both conatruction and operation. 

5. Other revenue• vill accrue to the local taxin9 juria
dictlona anJ the State throu9h the buaineaa activity 
9enerated by expenditure• of peraona ••ployed at the 
Project. The relatively high inco••• of auch 
eaploy••• vill ••an that they vill ati■ulate ■ore 
buain••• activity than the avera9e vorker and that 
they vill pay 110re than average tax••• Eati■ated 
annual inc011e per vorker at S/BRP during conatruction 
1• $37,219 (19f0 dollars). E1ti11ated annual aalary 
per e■ployee during the operation• phaae ia $23,600 
(1980 dollara). In 1979, the average annual vag•• in 
the Tri-Citiel SMSA were $15,96·2. 

8.3.5.2 Projected Condition• Under Alternativ• Scenarios 

Under Scenario• 2 and 3, if 1981 leviea vere in effect, the 
Project vould generate the follovin9 eatiaated revenue• 
during conatructions 

State 
Benton County 
Benton-Franklin 

Tranait Diatrict 

Eatiaated R•v•nuea 
During Conatruction 

S380 ■Ulion 
Sl50 ■Ulion 

$ 8 11ill1on 

$538 11illion 

Durin9 S/BNP operation Benton County would annually receive 
$29.3 11illion in property tax•• and over $700,000 in aal•• 
tax. The State vould receive $21.5 11illion and S5.9 
■illion reapectively. The lenton-rranklin Tranait District 
vould receive nearly S400,000 per year fro■ 1ale1 tax on 
nuclear fuel alone. 
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The aa9nitude of th••• additional revenues over thoae that 
would be collected under Scenario l would allow Benton 
County to consider auch option• aa ai9nificantly i■provin9 
aervicea, di•blirain9 funds to local C01111unitiea and/or 
lowerin9 tax 1••1••• 

Under the baaeline ■c:enarioa, neither th••• revenue■ nor 
th••• option• would exist. 

1.3.6 POPULATION 

1.3.6.l !xiatin9 and Developing Condition■ 

Table 8. 3-4 preaenta population chan.9•• for the are.a over 
the period U40 to 1980. As these data indicat•, the SMSA 
has had aignHicant and auatained growth in recent decade■ 
with an increa•• of 54.1 percent in the 1970-10 period. 

With regard to age atructure, the population of the SMSA h 
coapoaed of a diaproportionately large nu■ber of younger 
peraona a• projected for 1982 (Ref 4) a 

Age 1982 ,Rs( 7) 
Cate95!£:l N ! 

0-19 50,120 33.7 
20-34 41,860 28 .1 
35-44 17,140 11.5 

45-64 28,970 19.5 
65+ 10,810 ..1.:l 

Total 148,900 100.0, 

In ter•• of projection• of future population growth, Yandon 
(Ref 6) ha■ pointed out that population projection• for the 
Tri-Citi•• have been notoriously inaccurate to the extent 
that g011e projection• have been out of date even before 
they were publiahed. Thus, in evaluating projection■, th• 
i■pact of external dec:iaiona ■uat be fully recognized. 

Th• 1912-1990 population of the Tri-Cities will be influ
enced by the level of construction activity on the Ranford 
Reaervation. Table I.J-5 presents projected nuclear 
related construction workforce by year for the Project a• 
well aa WNP 1, 2, and 4. A• th••• data indicate, in no 
ca•• will the workforce between 1912-1990 exceed the 1981 
workforce. Th••• data de110natrate a declining construc
tion workforce in the area related to nuclear conatruction 
even with S/IINP. Thia situation ••Y lead to either 
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ab■olut• population lo•••• or decline• in the expected rate 
of 9rowth. 

A• Schau <••f 7) baa ahown, th• bulk of population 9rowth 
in the Tri-Citi•• area durin9 th• latter 1970'• vae due to 
high rat•• of in-■igration. Much of thia in-■igration wa■ 
a•eociated with increaaed UIDOB and Supply sr■te■ 
•ploy11ent in the area. rr011 1975-1910, .. P oyment by 
USDOZ and it• contractor• increaeed fr011 9,800 to 12,100. 
rro■ 1975-1980, Supply Sy■te■ average annual e■plo111ent 
lncrea■ed fr011 1,585 to 6,549. During th• latter half of 
the decade, th••• tvo aqenci•• accounted for 35 percent of 
all average annual non-agricultural job■ added to t�• 
ec:on011y during 1975-1980. Th• co■blned effect of prlmarv 
and ■econdary job■ created by th••• tvo agenci•• was over 
63 percent of new job■ created in the Tri-Citi•• area. 

The State of Waehington population projection• for the Tri
Citi•• SMSA over the next tvo decade• are reflectiv• of 
dra■atic population lncrea••• in the 1970'• and project 
large increa••• continuing through the 1982-1992 period. 
Th••• projection• over■tat• the potential for population 
9rowth for four reaeonei (1) a decline of Supply System 
con■truction ni,loyaent i• planned, (2) there la a high 
d99r•• of uncertainty relating to the future level of OSDOE 
funding, projected growth rate■ range fr011 being slightly 
n99ative to l percent per year, (3) even if WMP-4 and 5/HNP 
are con■tructed the workforce 11 already in place Cs•• 
Table 8.3-5) and (4) no other new large con1truction 
project■ are definite for the area. 

On the ba■is of thi■ line of rea■oning, it ia aa1uaed that 
actual population 9rowth rat•• during 1�82-1993 will 
reflect the population growth rate■ that would hav• applied 
during 1970-1981 had the Supply System not existed and DOE 
e■plo111ent re■ained constant at it■ 1970 level. It i1 

aa1u■ed that the intrinaic growth rate for population ii 
approai■ately 1 percent per year, or aiailar to the 
national growth rate projection,. However, th••• intrinaic 
9rowth rat•• will not co■penaate for the fact that pop
ulation will be lo■t a■ nuclear con■truction i■ c011pleted 
and vorker■ and fuili•• ■igrate to other 1it••• There
fore, population under every 1cenario le expected to 
decline at aoae point during 1911-1993. 

ror sc,narlo■ 1, 2, 3 and 4, it waa aaau■ed that when total 
conatruction joba on the Re■ervation declined, 70 percent 
of all reaident conatruction worker■ who loat job■ would 
leave the area within the year, that the 1econdary job• 
a■aoclated with the lo■t conatruction job■ (1econdary 
job• • 0.1 ti••• conatruction job■) vould also di1appear 

1.1-10 

, 

1s 

4 



• 

( 

' 
I 

12/21/11 

and tbat 40 percent of tbe re■ident ■econdary worker■ would 
lGa•• tbe area within one ,-ar. Por other ■-ctor■ of the 
population, it 1• projected that 1n-i9ratlon rate• will 
equal out-aigratlon rat••• lt waa a■■uaed that 15 percent 
of t!M con■truction work force and ■ec:ondary jobholder• 
were daily ca1111uter• re•idl119 outaide tbe IIIIA. lt wa• 

aaauaed tbat tbe a•era99 r-111 •1•• of con■truction and 
aecondary worker• la 3.2 and 2.5, reapectiffly, and tbat 
there are 1.3 jooa per bouHbold. ln-■i9ration rat•• for 
the operation• work force are aa■uaed to be 25 percent. 
Pinally, it la aa■uaed that th• population a■aociated with 
nm acti•ity increa••• at one percent per year and that no 
otber -..jor conatruction project■ will occur in the area 
before 1990. 

Table 8.3-6 depict■ tb• projected population by the State 
a.er th• 1982-1993 period aa well a■ the potential popu
lation baaed on the four acenario■• Soae anoaali•• in the 
projection■ are pr•••nt in the table. Scenario 4 haa the 
largeat population in 1993, which ia not what would be 
expected. Th• reaaon for tbia ia two-folda the fact that 
the intrinaic growth rat•• of l percent per year operate on 
a larger ba•• in Scenario 4, a• coapared to the other 
■cenario■, and that out-algration 1■ a■■uaed to be the .... 
for all acenario■• Scenario 4 actually aight be expected 
to have higher out-■igration rate• and lower in-■i9ration 
rat•• and therefore, •••n a lower population than that 
projected here. 

8.3.6.2 Projected Population Condition■ Onder Alternati•e 
Scenario■ 

Mo population growth 1• projected due to conatruction of 
S/DP. A• the followin9 data indicate, lo•• of con■truc
tion and ■econdary worker■ la projected in all four 
•c•nario■a 
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•1■1imS: 21 211:aona ldl!lml INIA 

lcenario 2 Scenario 3 
lcenario 1 (IIIDl,2,4 (111D1,2 lcenario 4 

IIK nn,,1,2,1) tD4 ftpp) ID4 flpp CJ!Rl,2) 

1912 - - - -

1913 22,1 1141 4719 5131 
1914 921 - 3729 5095 
1915 - - - 123, 
198, 130, - - 2, 
1987 1375 - - -

1981 2349 110, - -

1989 900 2013 49 -

1990 - 21,, 1775 -

1991 - ,13 S9S -

1992 - 735 739 -

1993 - - - -

- - - -

Total 912, 8454 11,707 12,u, 

In both of the baNline acenarioa a decline ln population 
and tbe rate of growtb ia projected ln tb• Tri-Citi•• SMSA. 
In Scenario 1, for ••aple, lt i• projected that alaoat 
4,402 conatruction worker• and ■econdary worker■ will leave 
the area ewer the period 1912-1990. Taking into account 
otber departing f•ily Mllbera, Scenario 1 project■ a lo■■ 
of OYer 9,000 people duri119 the nine year period even with 
conatruction of WP-4. 

Scenario 4 project■ •••n greater population out-igration 
with over 12,000 peraona leaving the area between 1982• 
191,. 

a1.,.n th• projection■ of out-i9ration in th• baaelin• 
■cenarioa, conatruction of,,,.._ will not be a ■ti■ulant 
for furtber population increa•••• 

In botb Scenarioe l and 2 out-i9ration of conatruction and 
•econdary worker• will be reduced in th• ahort-ter■ (1913-
1917) but l• ■till projected to occur in the 1988-1992 
period. 

By 1994, it ia eati■ated that ■lightly mre than S00 people 
will be added to th• population Wider Scenario 2, aa a 
reault of operation, aaounti119 to about 0.4 percent of the 
projected population of the SMSA. Under Scenario 1, about 
400 people will be added to the population by 1994 aa a 
reault of operation of nuclear plant■• 
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Projectiona r99ardi119 tbe •1•• of the con■truction and 
operation■ force are preMnted in Table 1.3-7. 

Conatructiog 

Aa of Jane 1911, there wre 13,110 indi•idual■ en9a9ed in 
contract conatruction in tbe 8118A ( .. f I). Nore than two
third■ of the•• worker■ wre -s,lo,ed on 1'IIP 1/4 and 2. 
Tri-Citie■ 1■ the locu■ of a,at -jor craft union■ required 
for nuclear power ■tation con■truction includin9 •lec
trician■ 1112 with 1720 ....,_r■, Laborer■ 1341 with 2,100 
aeaber■, and Pllmber■ and Pitter■ 1491 with 550 llellber■• 
All craft union• baft eatabliabed apprentice pr09r- and 
Pu9et will lapl-nt a pr09r• to qualify craft■per■on■ a■ 
nece■■ary. 

De■pit• projected out-ai9ration of con■truction worker■ 
none of the con■truction ■cenarioa indicate■ the lack of 
a•ailability of qualified con■truction worker■• Purtber, 
in recent year■ tbe Supply ay■t• ha■ had aini .. l diffi
culty in obtainin9 ■ufficient craft-n for nuclear facil
ity con■truction. Indi•idual• who r-in re■ident■ of th• 
area but c:oaaute to re9ional con■truction project■ will 
generally curtail ■uch lon9 diatance c01111utin9 •• eaploy
.. nt opportunitie■ bec:oae ••ailable at S/IIRP. 

Ca.petition for local con■truction worker■ could con
ceivably ari•• fr011 ••••ral project■ or condition■, 

1. Change in the con■truction ■chedul•• of WIIP l and 
2 could produce conflict■ with 8/IIIIP. •••n if 
S/lllfP and WIIP 4 were to peak •i•ultaneou■ly in 
1911, the con■truction force would be le■■ than 
that of the WP unit■ of aid-1911. 

2. IncreaM■ in the OIDOB con■truction prograa could 
occur. Por eaaaple, diacu■■ion■ with OIIDOII 
official■ re•ealed potential con■truction of a 
.. placeaent Production Reactor and• BaNlt wa■te 
Iaolation Pacility in the aid-1910'•• 

3. s-ller local con■truction project■ ••Y ... r9• but 
a,■t ■uch project■ which are known at the pre■ent 
ti- will ha•• been caapleted by ltlta I-12 
Brid9er Pinley Alcohol Plant, Aluaax Plant in 
Ollatillar laneqafuchi ch .. ical plant in Richland, 
o, I Potato Proc•••in9 Plant in Plyaouthr and the 
•orth Richland Toll Brid9e. 
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4. A curr•ntly unannouncad ujor projact could ... r9e 
in th• local ar••. 01 Hn th• tiae nec••••rr to 
plan and flnanca lar9• projacta, boweHr, ■uch an 
e..nt la unlik•ly. 

In 9•n•ral, conatructlon projacta outaid• the local area 
<••9•• C:reaton, lataop and Nt. 'folaan) would not ba coa
petitiH witb 8/IIIIP bacauM, a• r••••rcb on C01111Utl119 ha■ 
deaonatratad, worker■ will tend to ainlaiae coaut.i119 
diatancea ( .. f 9)'. 

Operation• 

8/DP will require an operation■ force of approaiaately 295 
individual■• Th• aajor cat99ori•• of eaployaent will be 
operation■, aaintenanc:e, MCurity and botb technical and 
non-tacbnical ■upport. It 1• e■tiaated that at leaat 75 
percent of th• operation• force will ba e011poaad of re■i
denta already llvl119 in th• local area a• of 1915. 

Operation• force requir••nta of 220 peraon• froa the local 
labor pool will ba awailel• due to th• high technology 
orientation of tbe area and th• fact that Mveral local 
acboola hav• eatabliahed pr09r ... with Batt•ll• Inatitute 
for t•chnical trainin9. Further, the lon9 l•ad tiN allow■ 
local re■ident• to aake individual career plannin9 dec:i
alona which will iaprowe their chance of bain9 Nlected for 
th• operation• force. 

8.3.8 BC0N0MY 

8.3.8.l Eaiating and Developing Condition■ 

Inn 1981, tbe aajor non-a9ricultural eaployaent cate-
9orie• in tbe Tri-Citi•• weres 

Induatrv 

Con■truction 
Trade 
S•rvic•• 
Gcffernaent 
Nanufacturl119 
Other 

Percent of 
Non-A9ricultural 
Wa9e and Salary 

1.3-14 

MRlOYJllnt 

17.5 
lt.l 
25.2 
16.t 
14.4 

6.7 

100.0 
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Aa of June, 1911, tb• Trl-Clti•• 1111A had a realdent labor 
force of 79,310 of wboll 73,510 (t2.II) were eaployed and 
5,150 (7.41) were uneaplo,-4. Tbe labor force participa
tion rate for the total population wa• 41.7 percent 
( .. f I). 

Data on incoae indicate tbat approslaately 11 percent of 
tbe inccae in the area 11 directly earned, 10 percent COIN• 
fraa di•idenda, rent and inter••t and t percent fraa 
tran•f•r payaenta. A••r• .. aontblJ payroll data for tb• 
flrat quarter of 1911 were, 

InduftrY 
Manufacturing 

Ninin9 

Conatruction 

Tranaportation, 
Collllunicationa, 
Otilitie-

llboleale, 
a.tail Trade 

Pinance, 
Inaurance, 
Jteal B■tate 

Service• 

Governaent 

A••t!9! Monthly Payroll Per rr,lOYee 
••• n9ton 

Tr1-c1t111 SN86 stat• 

fl,557 

1,911 

1,921 

1,379 

775 

999 

1,397 

1,310 

s1,,so 

1,,,2 

1,,11 

1,,21 

970 

1,219 

919 

1,306 

Th• conver9•nc• of conatruation and hi9h technolon worker■ 
in tbe area aade tbe Tri-Citi•• the ninth faate■t 9rowin9 
9118A in tbe United ltat•• in ter• of per■onal incoae 
(a.f 3). 

Th• two lar9eat contributor■ to th••• increa••• in eaploy
Mnt and incoae are OSD01 and the Supply Syat ... In 1910, 
approaiaately 12,100 job• were accounted for by OSDOS and 
ita contractor■ ( .. f 4). An additional 12,174 per■on• were 
nployed by the lupply lyatn in 1911. 

Sffort• are bein9 aad• locally to diveraify the ec:onoay. 
Thr•• independent 111111iaipal corporation■, the Port of 
Paaco, the Port of Kennewick, and the Port of Benton, each 
.. na9e ahippin9 faciliti•• and cc•■rcial and indu■trial 
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propertie■, includi119 indu■trial park■ for the ■itin9 of 
new beavy and li9bt induatri••• Por ••aaple, tb• Port of 
•••co aana9e■ Bi9 Pa■co lndu■trial Park, coa�oaed of ,oo 

aar•• and 1.5 aillioe aquar• fHt of buildin9■ wbich are 
leaaed to finaa, and alao operate■ the Tri-citie■ Airport. 
All of tbe port• en9a9e in induatrial proaotional acti•
itiea, includi119 tbe prcwiaion of financint and con■truc
tion uaiatance to encoura9e new finaa to locate in the 
area. Chaabera of ccaaerce in each of the thrH citi••• a■ 
well u tbe Tri-City ■uclear Induatrial Council in 
aichland, are actiftly en9a9ed in attaptint to attract nev 
induatrie■ to tbe area. 

Pinally, th• •••hincJton Departaent of Coallerce and Indu■-
trial Deftlopaent aaintain• a De••lopaent Service■ Di•i•ion 
office in Kennewick, providin9 a ■ourc• of inforaation and 
r••••rch data to •••i•t local organisation■ and to encour
age new fir■- to locate in Tri-Citie■• 

To at leaat aoae de9rH ■uch effort■ have been ■ucce■■ful 
and in 1911 lanegafuc:hi Ch-ical■ and AMrican Steel 
announced plan■ to build plant■ within the SMSA. 

Puture econoaic condition• in the Tri-Citie■ are particu
larly difficult to predict becau■e of the aajor external 
deci■iona r99ardin9 08DOS funding, Initiative 394 and th• 
■ituation of th• Supply Sy■te•, particularly WNP-4. 

The Bureau of Bconoaic Analy■e■ project■ increa■e■ in 
eaployaent over the ne•t ••veral decade■ (Ref 10). Th••• 
projection■ are generally baaed on recent trend■ and 
overe■tiaate incre•••• in ■uch area■ a■ contract con-
■truction by a con■iderable degree. For exuple, all four 
■cenario■ project varying de9r••• of out■igration of 
conatruction worker■ rather than an influx. 

8.3.8.2 Pto1ected Bcon011ic Condition■ Under Altern•ti�• 
Scenario■ 

Con■truction of 9/!DIP vill have a beneficial iapact upon 
the econoay by prcwidin9 eaployaent for conatruction and 
■econdary worker• vho would othervi•• ai9rate froa the area 
durint 1913-1992. 

Both Scenario■ 1 and 4 reveal a declini�9 econoay in the 
Tri-Citi•• area without the con■truction of S/DP. In 
Scenario 4, the lo•• of job■ and incoae would be ao■t 
••••r• aaountin9 to a lo■■ of over 1,000 con■truction and 
operation• worker■ between 1912-1915. 
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Baaed on potential payroll data, loat inc011e opportuniti•• 
in both baaeline acenarioa vould run into the hundr•d• of 
aillion• of dollar■• Conatruction vorker• are uion9 the 
aoat hi9hly paid eaploy••• in the Tr1-Cit1•• ar•a and their 
local expenditur•• are a aignificant driving variable in 
the local econoay. 

A• co■pared to th• two potential ba■eline conditione, th• 
iapacte of S/HNP can be delineateds 

(1) EmploY11ent - Construction vill provide ••plo�.,.•nt 
ran9in9 fr011 563 in 1983 to 4,446 in 1988 to 1386 in 
1991. Over the 1983-1991 period S/HNP vill provid• 
al110at 24,000 person year• of employnient. 

( 2) 

(3) 

Secondary ••ployaent vill alao be ■aintained durin9 
the conatruction period. Previoua r•••arch ha■ 
indicated• ■ult1plier of 1.1 for nuclear conetruction 
in the Tri-Citi•• (Ref 11). Aft•r takin9 c01111utera 
into account, it 1• projected that conatruction vill 
• rport over 16,000 person year• of ••ploynient in 
other ••ctora of th• local econ011y. 

Operation■ will provide eaployni•nt tor 295 individuals 
over the 40 year life of the facili:y - 11,100 person 
years of vork. A1au■in9 each operation job •aintain• 
0.1 ••condary jobs, S/HNP will ••an eaploynient to: 
approxiutely 236 persona in oth•r sectors of the 
economy. In addition, 200 vorkera vill be ••ploy•d 
dur in9 periodic retuelin9 operation■• 

None of thia e•plopent vould tak• place in •1ther ot 
th• baa•line scenarios. 

Income - Durin9 conatruction, it is projected that 
annual inco•• per vorker will avera9e approxi■ately 
$37,000 in 1980 dollar• for a total of $949 ■illion 
over the construction period (See Table 1.3-8). 
During operation, the total payroll on an annual basis 
will be Sl,141,000 in 1980 dollar• or an average of 
S23,600 per vork•r <•e• Table 1.3-20). 

Th••• relatively hi9h incoae lev•l• will 1timulat• 
oth•r eectora of the economy and produc• ••panded 
buaine•• activity throughout th• SMSA. 

None of thia inc011• would be 9enerated in the ba••lin• 
acenarioa. 

and aervic•• - During 
to purcha•• local aupplie• 
readily available and 
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coapetitively priced. Given the extent to which the 
local ec:on011y ha• developed in tand•• with nuclear 
power, it i• expected that a nuaber of local fir•• 
will be available to provide aateriala and aervic•• at 
a reaaonable coat. 

During operation, it ia aaaWNd that purch•••• of 
■aterial• and ••rvic•• will be approximately $5 
■illion per year in 1911 dollara. over the 40 year 
operating life of the facility, thia total• to $200 
aillion apent in the local area. 

Non. of th••• purcha••• would occur under th• baseline 
acenario1. 

8.3.9 GOVERNMENT AND FISCAL 

8.3.9.l Existing and Developing Condition• 

Both Benton and Franklin Counti•• have an elected county 
c011111iaaion 9overn■ental atructure, with each county ■ain
tainin9 ita ovn independent plannin9 department. Benton 
County employ• four profeaaional planner• and one plan-
ner/draftsman, while Franklin County ••ploy• two prof••- I� 
aional planners. In addition, both countie• have 1uch 
cuata.ary departments •• county ••••••or, auditor, clerk, 
proaecutor, engineer, extension a9ent, and court facil-
itiea. Coordination and cooperation between the two county 
atructur•• 1• facilitated by th• Benton-Franklin Govern
mental Conf•r•nce in Richland. 

Each of the Tri-Citi•• ■unicipalitiea 1• governed by a 
council-anager 1y1tea, with the mayor elected by council 
in each city. Other ■unicipalitiea in the counti•• alao 
111aintain city council govern■enta. Municipal planning 
ataffa include 5 poaitiona in lennewicK, 3 in Paaco, 10 in 
Richland, and 2 in Weat Richland. 

lud9etary data for •elected ■unicipaliti•• and the two 
county unit� in the Tri-Citi•• SMSA are •u-ariaed in 
Table• 1.3-9 throu9h 1.3-11. Locally-collected tax•• 
ca.bin• with intcc9overn11ental revenue• tranafera to 
represent th• pri■ary source• of operatin9 revenue• for 
both the countie• and the i■pact area ■unicipaliti•• 
(Table• 1.3-9 and 1.3-10). The two county govern .. nta 
concentrate their operating expenditure• on 9eneral-
9overnNntal service• and tranaportation pr09ra••• Munici
pal expenditure• a• diaplayed in Table 1.3-11 tend to be 
concentrate� in the areas of (a) general 9overn .. nt 
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Aa ia true of uny area■, particularly tho•• whicta ba•• 
esperienced the added deaand■ of rapid population and 
econoaic expan■ion, gowernaenta in th• Tri•Citie■ area ha•• 
esperienced increaaed expenditure de■and■ and reatricted 
revenue■ in recent year■• Th••• pre■■ure• have re■ulted in 
propo■al• for increa■ed local tax rat•• to provide addi
tional revenue• (Ref■ 12•1, 12-2). Local voter■, hcvever, 
have been heaitant to approve additional or increaaed 
taxation, forcin9 • r•duction in ao•• pr09ra■ •r•a• and a 
9eneral emphaaia on fiacal auat•rity - a trend which 1• 
likely to continue into the near-t•r• future. Municipal 
revenue• in 1911 are eati•ated to have declined in 
Richland, Kennewick, and Paaco froa 1980. Amon9 the 
con■equenc•• of bud9et reatrictiona have been pr09raa 
reduction• and eaployee cut-back■• Additional cut•backa 
aay be expected. Por exaaple, the city of Richland haa 
projected a decline in aanpower in the fire and e■cf9ency 
••rvic•• departaent fr011 39 to 35 peraon■ aa a reault of 
anticipated 1912 bud9et level■• 

8.3.9.2 Pro ected Placal Conditions Under Alt•rnative 
cenar o• 

Sr.&narios 1 and 4 shew that there would be out�i9ration 
fr011 the atudy area as the emploY1ftent and incoae froa the 
conatruction sector declines (Table 8.3-6). Thia vould 
l•ad to declines in reven•Jes to local c01111uni ti••• The 
addition• of ffll)loyaent and income due to S/HNP, as ahown 
in Scenario• 2 and 3, vould ai9nificantly increaae local 
revenues over what vould be the ca•• under Scenario 1 at 
ai■ilar point■ in ti•• without th••• econoaic variable■• 
Additional revenue• to the State and local area■ would co■e 
froa auch ■ourc•• a■ property tax••• •ale• tax••• and B•O 
ta•••• etc. 

A• indicated in Section 1.3.5, conatruction and operation 
of I/BNP vould 9enerate ai9nificant tax revenue• in Benton 
County, if tax rate■ are not lowered. It i■ e■ti■ated, for 
exaaple, that lenton County could potentially receive S150 
aillion in revenue■ fro■ the facility durin9 the con• 
atruction period alone for uae by the County and for 
diabur••••nt to local juriadictiona. A�dit onal revenues 
of SJO aillion would potentially be available durln9 each I 5 
year of operation, if tax rat•• reaain at 1911 level■• 

Th••• revenue• would have a auatalned and al9nificantly 4 
poaitive iapact on the flacal condition of Benton County 
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and, dependin9 upon the ■anner in which the revenue• are 
diaburaed, upon coaauniti•• within lenton County. 

It ha• been au99eated by ■cae (Ref 13) that th••• property 
tax revenue■ collected by Benton County ■hould be ahared 
proportionately with citie■, ■chool di■trict■ and other 
juri■diction■ where the bulk of the S/IIICP work force will 
re■ide. la■ed on pa■t trend■ of the WPPSS labor force, 
thi■ would include Richland, we■t Richland, Kennewick and 
Benton City. Under the exi•tin9 tax •Y•te• tho•• citi•• 
would receive property-tax revenue• at the di■cretion of 
Benton County C01111i■■1oners. Neither Franklin County nor 
th• City of Pa■co (alao within the illlJllediate impact area) 
would receive any property-tax revenue• ••anatin9 fr011 th• 
Project under the exi•tin9 tax ayatem. 

Under the ba■elin• ■cenar•io• none of th••• revenue• would 
b• av•ilable to i■prove the fiacal condition of Benton 
County and it• local juri•diction. 

8
1

3
1
10 TMMSPORTATION 

8.3.10.1 Existing and Developing Condition■ 

Regional 

Three airport• are available, with the Tri-Cit1•• Airport 
in Paaco bein9 the pri•ary c011111ercial airport. Republic 
Airline• provide■ flight• to major airport• throughout the 
Weatern ■tat••• Ca■cade Airline• utilize• both the Tri
Citi•• and Richland Airport■ to provide ,e9ional c0111muter 
1ervice. Horizon Air ha• recently initiated additional 
c011:auter 1ervic• to Tri-Citi•• (Ref 12•3). Charter ••rvice 
i■ available at the Tri-Citie■ Airport a■ well a■ at the 
airport■ in Richland and Kennewick. Pacific Southweat 
Airline■ ha■ applied to provide additional re9ional jet
liner ••rvice to the Tri-Citi•• Airport be9innin9 in 1982. 

Re9ional highway ace••• to and fr011 the area 1• poa1ibl• 
via U.S. Route 12, connecting th• Tri-Citie■ to Yaki■a and 
the Seattle area to the we■t and Lewiaton, Idaho, to th• 
•••tr u.s. 395 north to Spokane, and State Route 14 we■t to 
Vancouver, Waahin9ton. Inter■tate 14 connect■ the area to 
Salt Lake City and Portland. Projected highway devel
opaent• include the planned c011pletion of Interatate 12 and 
the Intentate 112 1pur into the Tri-Citi••• 
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Local 

LOcal road• bave been overburdened by tbe rapid 9rowth 
experienced in the Tri-Citiea area, reaulti119 in traffic 
concJ••tion and hi9h accident rat•• in Hveral place• 
( .. f 12-4) The area aurr0Wldi119 the Ranford a.aer•ation 
ha• experienced traffic OYerload a• a conaequence of Supply 
Syat• conatruction and OIDOB activity with ata99ered work 
hour• only partially alleviacin9 probl ... (Ref• 12-4, 
12-5). 

Puture developaenta include the 1-182 Brid9• connectin9 
northve■t Paaco and Richland, to be ccapleted in 1983, and 
the Worth Richland Brid9e aero•• the Coluabi• propoaed for 
ccapletion in 1986. In addition, the Benton-Franklin 
Tran■it Authority wa■ created in the Sprin9 of 1981. 

8.3.10.2 

Th• followin9 data indicate the projected nuaber of coa
auter vehicle• •••ociated with conatruction worker■ under 
each ■cenario, a■■u■in9 1.6 per■on■ per vehicle <••e 
Ref 14)1 

Sc�.,ario 2 Scenario 3 
Scenario l (WNPl, 2, 4 (WNPl,2 Scenario 4 

I!ll lWNP l I 2 I 4 2 and Sl'RNPl and S/HRP lWNPl 122 

1984 3,766 4,533 2,092 1,325 
1986 2,899 4,960 2,061 0 
1988 931 3,710 2,779 0 
1990 0 1,521 1,521 0 

Th••• data indicate that during the period 1984-1990 th• 
difference between traffic on the R•••rvation with con
■truction of S/DP a• oppoaed to without con•ti'uction will 
avera9• approxiaately 2,100 vehicle■ per day per year. In 
addition, truck• and heavy equipaent a■■ociated with 
con■tru�tion will add to traffic on and near the Reaerva
tion. 

Th• 9reate■t aaount of co.auter traffic will occur under 
Scenario 2 when 4,960 vehicle■ are projected. Even thi• 
peak, however, will only be 81 percent of th• e■ti .. ted 
avera9• of 6,118 con■truction worker.c01111uter vehicle• 
•••ociated with WNP 1, 2 and 4 in 198l. 
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Under Scenario 3, in no year would the nwaber of vehicle■ 
exceed 45 percent of the eatiaated c:o1111uter vehicle• in 
1911. 

Althou9h the conatruction scenario■ il'\dicate c:o1111uter 
traffic well below that which ••lated in 1911, ••veral 
iapro•••nta are being con■idered by Pu9et1 

1. A new roadway, connec:tin9 the SR240 Bi9hway to the 
Plant Site, will operate each work day aa two 
lane• in the peak direction between the hour• of 
S100 A.M. and 8130 A.M. northbound, and 3100 P.M. 
to 5130 P.M. southbound. At all other ti .. • one 
lane in each direction will ae.rvice all· other· 
traffic. Thia iaproveMnt incl.ud•• 2 lane• of. 14 
feet with 8 foot ahouldera, pave .. nt urkin9a, 
aignin9, control by flaCJ1Nn at each end and a 
connectin9 roadway on the eaat ■id• of the Plant 
Site to Route 10. 

2. SR240 Highway froa the inter■ection of the new 
ro.dway to the By-Pa•• Highway interaection will 
operate each workin9 day a• a four-lane facility 
by utilisin9 ahoulder drivin9 for BOV, high 
oecupanc-� vehicle■, in the peak hour■ of S100 A.M. 
to 9100 A.M. toward• the Plant Site and 3130 P.M. 
to 6100 P.M. away fr011 the Plant Site. All other 
hour■ the highway vill be one lane in each direc
tion. Thia roadway ■ection, nor■allv one 12-foot 
lane in each direction, will includ� the peak hour 
additional 12-foot wide ■boulder lanea, with new 
paveMnt, paveMnt urkin9■, ai9nin9. The •ddi
tional lane■ will operate for high occupancy 
vehicle■ of at leaat two per■ona per vehicle. The 
HOV lane will encourage car poolin9 and .. Y reduce 
traffic volWHa on all the route■ to the Site. 
I■prove .. nta vill lnclude IIOdificationa of the 
railroad grade croaaing near the By-Paa■ Highway 
a■ well a■ additional ellbanluNnt to provide for 
the 12-foot ■boulder lane■• 

3. Interaection i■proveMnt■ at the SR240 Highway 
inter■ection with the By-P••• Highway and the 
inter■ection of the By-Pa•• Hi9hway with Van 
Cie■en Street will require two-lane turning for 
the ujor 110ve•nta to and froa the Plant Site. 
Thia will ■horten the green ti• required for the 
turning and therefore aaaiat in improving the 
throu9h•lane capacitI at each of th••• inter• 
aectiona. Accelerat on lanea, for fr•• right 
turning,•• well•• optional turning conaid
eration■ on a faat•fla■hing yellow, in lieu of a 
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9reen left-turn arrow, will be con■idered to 
lapro.e lnter■ectlon cap.city. 

3/17/12 

Th••• ba■lc lapro. ... nt■ wi�l carry the traffic for the 
I/DP ■it• throutb it■ entlat con■truction ■chedule. In 
addition, Ma■ure■ ■uch a■ car poolin9 and ■hift 1ta99erin9 14 
will reduce traffic throu9hout the con■truction pha••• 

It ■h�uld be noted that con■truction and operation of S/BNP 
will g�n•rate 1ub■tantial r•venue■ for the lenton•rranklin 
Tran■it Authority. For e1aaple, S/BNP aay 9enerate a■ auch 
a■ $8 ■illi�n for the Tranait Authority durin9 the con
■truction period 1983-1992. During operation revenue■ of 
nearly $400,000 would be generated each year. 15 
Finally, aub■tantial revenue■ will accrue to the Road 
District in Benton County throug� property taxes paid on 
the facility •. Th••• fund■ could be utilised to iaprove 
road■ in the county. 

Under the baaelin• scenario■ th••• property tax revenue■ 
vould not be available to either th• Benton-Fran�lin 
Tranait Authority or the Benton County Road Diatrict. 

8.3.11 ROOStNC: 

1.3.11.1 Existing and Projected Rousing tnfraatructur• 

Th• recent population growth trend■ in the Tri-Cities have 
been acc011panied by a corresponding expansion of the 
houain9 ■tock. The total nu•b•r of houain9 unit• in Benton 
County roae fr011 21,126 in 1970 to 42,651 in 1980, a 95 
percent incre•••• In Franklin County, the nuaber of 
houain9 unit• roae by 58 percent, fr011 8,425 in 1970 to 
13,316 in 1980 (Ref l). 

Thi■ trend i■ evi�ent by referring to the data in Table 
1.3-12. letwffn 1971 and 1,10, the total nuab•r of housing 
unit■ in the c011bined Richland-lennewick-Paaco urban area 

ncrea■ed by 39 percent. Apart■ent■ c:oaprise over one-half 
of all new unit■• The greateat increa■ea in houain9 stock 
occurred in Xennewick, where total unit■ increaaed by 52 
percent in four year■• 

Vacancy rate■ for recent year■ are r•ported in Table 
l.3•13. A■ th••• data indicate, there la a general trend 
toward an increa■ed nWlber of vacancie■• 
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Total r••idential buildin9 per■it• dropped froa 1,113 in 
1979 to 553 in 1910. Only 171 r••idential buildin9 permit• 
were i••ued during tbe firat quarter of 1911 (Ref 15). If 
tbat level of activity were ■aintained throughout th• 
r ... inder of tbe year, total 1911 building per■ita woald 
aaou-nt to about 10 percent of the 1979 total. Given prior 
rapid hou•in9 conatruction, th• local r••idential con
atruction induatry ia pr•••ntly operating far below ca
pacity, a aituation which i• unlikely to be reveraed vhil• 
intereat rat•• r ... in h19h (Ref 15). 

1.3.11.2 Pro ected Houain Condition• Under Alt•rnative 
Scenar oa 

All four ■cenarioa poait out-ai9ration of con■truction and 
■econdary vorkera over the 1912-1991 period. Coupled vith 
decrea■ed growth rates and di•ini■hed in-■igration, in
creased houaing vacancie■ are projected in each ca■e vith 
the hi9he■t vacancies occurring in Scenario 4. For 
eaaaple, it ia projected that approxiaately 4,255 house-
hold• would 1•••• the area betveen 1912-1916 under Scenario 14 
4. 

The acenarioa projecting conatruction of S/BNP ■u99eat that 
over the next decade a number of individual• vho vould have 
othervi■e ■i9rated fro■ the area during 1982-1992 vill 
r .. ain and provide aupport for the hou■in9 ■arket. ror 
e.xaaple, in the ca•• of Scenario 3 •• COIIP•red to Scenario 
4, it ia projected that con■truction of S/HNP vill enable 
approximately 3,000 con■truction and ■econdary vork•r• to 
remain in the Tri-Citi•• area over the period 1913-1916. 
Thia diminished outm19r1tion of 4,615 hou■ehold■ vould have 
a significant poaitive i•pact upon the houain9 market. 

During operation, it i• e1ti■ated that 1••• than 100 new 
faaili•• would 110ve into the area and, con■equently, the 
impact on houaing due to project related in-■igration vill 
be quite ••all. 
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1.3.1211 Sxi■ting and Developing Condition� 

Public Sl ... ntary and SfCO!ldtrY Bducation 

12/21/11 

Table 1.3-14 report■ 1979-10 and 1910-11 enrollllenta of 
local achool di■tricta, capacity and chan9e over the pa■t 
two y-.ara. 

Given that the vaat aajority of ■tudent enrollllent• a■■o
ciated with worker influx to Ranford-area project• have 
been in the Richland and Kennewick achool ■y■tea, it 1•· 
inatructiv• to review current enrollaent trend■ in tho•• 
■y■tea. Aa indicated in Table 1.3-14, both Richland and 
Kennewick acbool• lo■t ■tudent• over the two year period. 
Preli■inary data on 1911 enrollllent• indicate that u of 
Septe■ber 1911, Kennewick enrollllent• had increa■ed to 
■li9htly over 11,000, vhil• Richland re■ained ■table at 
8,439 (Ref 12-S). 

Altbou9h the area appear• to have reached a ■tabiliaation 
in enrollaent, educational facility expan■ion i• con
tinuin91 

(1) The Pa■co ■chool di■trict 1■ ■cheduled to coaplete 
a new junior hi9h ■chool in 1983. 

(2) Kennewick currently ha■ two new ele .. ntary ■chool• 
under con■truction increa■in9 capacity by 1,050 to 
be C011Pl•t• in 1912 and 1913 re■pectively. A 
third el-■entary ■chool 1• planned for ccai,letion 
in 1984. A ■iddle achool 1• planned for coa
pletion in 1984 with a capacity of 800 ■tudent■• 

(3) Pinley plan• re■odelin9 which will incr•••• 
capacity by 200 ■tudent■• Thi■ con■truction will 
be9in in 1912. 

Table 8.3-15 pre■ent■ data on the ■taff and ezpenditur•• of 
the ■chool di■trict■ on a per pupil ba■i■• A• th••• data 
indicate, local di■trict■ do not deviate ■i9nificantly fro■ 
the ■tat• avera9e■ on either ••a•ure. Kiona-Benton and 
Kennewick have the lowe■t expenditure■ per pupil. 

Private Ele-,ntary and s,condary School• 

In addition to public ■chool •Y•t•••• there are a nWlber of 
private ■chool■ available in the area. Ei9ht parochial 
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ac:bool• ha•• a ccabined enrollMnt of 1,400 in their 
el ... ntary and hi9h ac:hool pr09r .... 

12/21/11 

Other pri••t• achool• include a Nonteaaori achool in 
Kennewick, the Tri-City Junior Acadeay in •••co and H••ral 
pre-ac:bool and day care center■• 

Poat•lecondarx Educational Paclliti•• and Progrw 

COlllllbia •••in Collet• ln Paaco, offer• two-year aaaociate 
detr••• in 37 Art• and Science field• and ln 22 voca
tional/technical pr09r ... , lncludin9 a coeplete ni9ht 
■chool pr09raa. 

The Joint Center for Craduate Study, in Richland 1• or
ganised cooperatively by the Oniveraity of Waahin9ton, 
Waabington State Oniveraity and Or99on State Oniveraity, 
and offer• upper-diviaion undergraduate d99rff pr09r ... in 
four en9ineerin9 field■• The Craduate Center al■o offer■ 
graduate pr09r ... in fourtNn flelda, focu■in9 on •ntlneer
ing, the technical ■cienc•• and education. 

Other poat•aecondary pr09r ... include noncredit continuin9 
education pr09r ... offered by both Coluabia Baain COllet• 
and the Joint Center for Craduate Study, one prl•ate 
buain••• collet• and thrff beauty achoola. 

a.3.12.2 P101,ct:1 Zducatiiial Condition■ Ond•r 
A ternat •• SCfQf( o■ 

Mo lncr•••• ln ■chool population l■ projected due to 
Project-related in•ai9ration. Th• con■truction and •ec:

ondary worker• who will be aployed •• a re■ult of the 
S/IDIP are aaauaed to reault in di■ini■hed out■i9ration. 
Therefore, the Project-related 1tudent■ would be expected 
to be prior reaidenta of the Trl-Citi•• area. It ■hould be 
noted, however, that the total enroll■ent would be greater 
with the 8/IDIP than without it. 

Under the baHline ■cenarioa out-ai9ration of conatruction 
and Hcondary worker■ would reault in reduced enroll■ent■ 
and incr••••• in nonutlliaed capacity in the educational 
•J•t••• Scenario 4, for esa■ple, would re■ult in the out
• 9ration of over 4,000 itudent1 froa the area over th• 
r.rlod 1,12-1,1,. Since none of the local ■chool di■trlct■ 
• at capacity, thia ■ub■tantial enroll■ent decline would 

reault in lo•• of job• for teacher■, reduced revenue■ fro■ 
the State and perhap■ even the cloain9 of individual 
■choola. 
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COnatruction of S/IIIIP, however, differ• frca the ba■eline 
acenario• in tha� it would• 

(a) Dlainiah out-ai9ration of hou■ehold• and ■tudent• 
ewer the ltll-1911 period. l'or inatance, tbe 
difference between lcenarioa land 4 1• appro•i
.. tely 1,000 atudent• re,ining in th• area due to 
conatruction of 8/DP. 

(b) Maintain State fundin9 for th••• ■tudent• and 
reduce the need for ■taff reduction• in the achool 
■y•t••• 

(c) Reduce tbe need for ■pecial levie■ in the local 
area to finance non-ba■ic educational activitie■ 
of local achool ayat••• 

(d) IncreaM the tax baM of th• Richland School 
Di■trict by auch a aa9nitude that th• apecial levy 
for re■ident■ of Richland would be virtually nil. 

Onder the baaeline acenario■ none of th••• be,,eUcial 
iapact■ would occur. 

Durin9 operation, it l■ projected that l••• than 100 
atudent■ would be added to enrollllent■ of ■chool■ within 
the SMSA. 

8.3
113 UTILITIES 

8.3.13.1 Exi■ting and Developing Condition■ 

W9ter Supply SY■teu 

Althou9h there are •all non-profit and private water 
ay■t ... ■ervi119 li■ited nu■ber■ of cuatcaer■ in peripheral 
area• of tbe countie■, th• ■y■teu ■upplyin9 Richland, 
Kennewick, Benton City and We■t Richland ••r•• over 90 
percent of the total water ay■te■ cu■toaera in Benton 
County, while the ujorlty of rranklin County water cua
tcaer■ are Hrved by the Pa■co ■upply ayate■• 

In the City of Richland, the water aupply ayat• la cur
rently operatin9 near capacity. In 1910, peak deaand waa 
approxi■ately 37,000,000 OPD and pu■pin9 capacity wa■ 
47,200,000 OPD (Ref 15). 

In Kennewick, 1910 deaand on the water aupply ay■te■ wa■ 94 
percent of the 22,000,000 QPD pu■pin9 capacity (Ref 16). 
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Subatantial upgradln9 of the 1yat• capacity la acheduled 
for eoapletlon in 1914-15. 

Tb• Paaco water ayate■ currently baa the capacity to SMmP 
11,500,000 GPO, exceedi119 peak dally d-■anda of about 
14,SOO,OOO GPD. A new $650,000 water line project�•• 
recently approved to per■lt ■ajor induatrial expanalon in 
the aouthweat aec:tion of the ■unlcipality. 

In •••t Richland, data reported by the Benton County 
PlaMin9 DepartMnt in 1910 indicated avera9e dally de■and 
level• of 640,000 GPD, jua� 32 percent of the 2,000,000 GPD 
pu■pln9 capacity (Ref 17). Slallarly, the Benton City 
water ay■t• haa aub■tantial ••c••• capacity, with data 
reported in 1980 indicatln9 that avera9e dally de■and 
level• were 7 percent of pwapln9 capacity. 

waate Water Treataent 

Th4 Kennewick ■yate■ la operating at 72 percent of the 
90,000 population capacity. Th• Pa■co waatewater treataent 
facility i■ operatin9 at abQut 2, percent of capacity. 

The Richland wa■tewater ■y■te■ ia near capacity, with data 
reported by th• Benton County Plannin9 Departaent indi
catlrg that ay■t• d-■and■ were approachin9 90 percent of 
capacity by 1980 (Ref 17). loth Benton City and we■t 
Richland have experienced treataent de■anda which exceed 
current ■y■te■ capaciti••• I■prove .. nt■ are planned in 
both c�unltl•• (Ref 17). 

Solid Wa■te 

Solid �a•t• diapo■al in the area ■urroundin9 the Trl-Citiea 
1• accoapliahed by a cOllblnation of public/private ■y•t•••• 
•••t•• collected in Richland are diapo■ed in a ■anitary 
landfill oper�ted by the city in the Born Rapid• area. 
wa■tea fr011 lennewick, Benton City, Weat Richland and Pa■co 
are di■poaed in the ■anltary landfill operated by the city 
of Pa■co. 

Althou9h at preaent ■olid waate diapo■al in the area ia by 
conventional landfill procedure■, there have been ••v•ral 
recent propo■ala to develop energy extraction faclllti•• 
which would burn ■olid waate ■aterial• (Ref• 12-7, 12-1). 

Other Utilitiea 

Th• Tri-Citi•• and the aurroundin9 area are provided 
electrical ••rvice by ■everal public utility a9enci••• I� 
Benton County, about,, percent of the electric utility 
cu■tcaer■ are ••rved by the Benton City PUD. The citi•• of 
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Richland and We■t Richland are provided with electrical 
■uppli•• by Richland Bnergy Service■, which le currently 
operatin9 at about 80 percent of capacity but 1• bein9 
eapanded. About 9 percent of tbe electric utility cu■-
tc:aer• in outlyi119 ar••• of Benton County are ••rvioe■ by 
the .. nton RD. In Pranklin County, ao•t localitie■, 
incllldin9 Pa■co, are ■upplied by th• Pranklin Publia 
Utility Di■trict. 

Tb• priaary supplier of telephone ■ervic•• in th• Tri
Citi•• vicinity i■ the General Telephone Coapany of the 
Rorthwe■t, which ■upplied service to over 90 percent of all 
Benton County cu■toaer■• including tho■• in Richland, 
Kennewick, We■t Richland and Benton City. The reaaining 
Benton County telephone cu■toaer• are ■erved by Unitad 
Telephone Coapany of the Rorthwe■t. In Pranklin County, 
Pa■co 1• provided telephone ••rvic•• by the Pacific 
Morthwe■t Bell Telephone Coapany. 

8.3.13 2 e Conditio 

Under the ba■eline ■cenario■, out-■igration and decrea■ed 
growth rat•• are projected. Further, decline• in .. ploy
aent, incoae and the local econoay are anticipatad. Thi• 
econoaic ■lowdown would re■ult in decrea■ed revenue■ and 
fore• local juri■diction• to forego planned utility expan
■ion• and i■proveaent• in ■ervice. There would be le■■ 
d ... nd on the current capacitie■ of utility ■ervice■• 
Finally, with the lower population in the baseline 
■cenario■, special levy rat•• aay increa■e. 

The con■truction ■cenarioa depict a 110re dynaaic econ011y 
with higher tax revenue• at pre■ent tax rat••· Local 
juri■diction■ would be able to iaprove aervic•• when 
coapared to the no-project acenarioa. In all ca■e■ except 
Scenario 2, a decline in population ta eatiaated and, 
th�r•fore, a decline in de■and for ••rvice■• Por Scenario 
2, a ■light increa■ing trend (0.6 percent avera9e annual 
growth rate) 1• ahown to the year 1987, declining there
after. 
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8.3.14 POBLJC SAlffl 

8.3.14.1 Bxiatin9 and Developing Condition• 

Police protection ia provided by ■heriff'a departaenta in 
Benton and Pranklin Counti••• local ■unicipal police 
departaenta and the Waahin9ton State Patrol di•iaion 
headquartered in Kennewick. Table 8.3-16 prcwidea deacrip
ti•• data on the ■taff ■is• and nwaber of patrol car■ 
a•ailable to each of the counti9■ and the ■unicipal police 
departaent• in the iaaediate Tri�itie• vicinity. 

Jail facilitie■ in the i■pact area include county jail• in 
both Benton and Franklin countiea, aa well aa ■eparate city 
jail• in Richland, Kennewick and Paaco. 

Both property and violent cri .. rate■ are below tho■e 
experienced in other part• of Waahin9ton. Durin9 1979, for 
example, the rate of violent cri .. per 100,000 reaident■ 
waa 370.2 in the Tri�itie■, coapared with 659.5 in Yaki■a, 
39:.5 in Spokane, and 434.6 for the ■tat• (Ref 18). 

Current jail facilitiea are inadequate and atate-■andated 
iapro•••nta in Benton County jail facilitiea have re■ulted 
in the recently-initiated con■truction of a new 1O9-tt.d 
county jail, ■cheduled to replace the exiatin9 33-bed jail 
in 1983. The new facility will al■o houae an expanded 
county juatice center co■priaed of courtrooaa and the 
county aheriff offic••· With caapletion of thia facility, 
priaoner overload■ currently experienced at the Benton 
County, Franklin County, and Richland and Kennewick jail• 
will be eli■inated. In addition, a new juvenile detention 
and court facility operated jointly by Benton and Pranklin 
countiea in Kennewick opened in 1980. 

Pire protection in the Tri-Citie■ area i■ provided by 
■unicipal fire departaent■, and by fire protection unit• 
for apecific ••rvice area■ in Benton and Pranklin counti••· 
The •ariou■ departaent■ aervin9 the llll)act area are li■ted 
ln Table 8.3-17 alon9 with data on ■taff ■ize, nu■ber of 
·10lunteer fire f19hter■, and the ■ervice area covered. 
Only Paaco and Richland ■aintain excluaively full-ti■- nou
volunteer fire departaenta. Th••• lndependent·depart■enta 
are en9a9ed in ■utual aid pr09ra•• to in■ure cooperation ln 
... r9ency ■ituation■• 
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1.3.14.2 :1:a,1::JY:!'9 ,,c,sx Condition• 9D41[ Alt•rna-

IIOtb baHlin• acenarioa depict a declinin9 econoay and in 
eacb caH layoffa, cutback• and delay■ of laprcw-nu in 
tbe police and fire ay■t- would be eapected. aeduced 
reftnu•• would haft a n99atift lapact upan tbe ra119e of 
public eafety HrYicea. 

Th• population effect■ of the 8/IIIIP will not increaH 
d ... nd■ on the public eafety infraatructure beyond the 
current l•••l•. The Project-related tax r•••nu•• will 
pro.id• needed aupport for the public aafety NrYic•• of 
local juriadictiona. 

Operation of tbe facility will ha•• a ffry ... 11 lapact on 
public aafety HrYicea. The operation■ popula,tlon effect• 
w-ill repreHnt on�y about O. 4 percent of the proj.eteted 
p,pulatlon of tb• SNIA. · · 

1.3.15 mLTII CAD 

1.3.1511 Exiatin9 and Developing Condition■ 

Th• Tri-Citi•• ia ••r•ed by a variety of public and private 
health care facilitiea and ••r•ic••• Th••• are thrN 
coaprehen■iff care ho■pitala1 Kadl�c Boapital in Richland, 
Kennewick General Boapital, and Our Lady of Lourd•• Boa
pital in Paaco, with a COllbined total of 21, beda (Ref 1,,. 

Kadlec Boapital eatabliahed an ... r9ency INdical center in 
Kennewick in June 1911 and aabulatory aur9ery ••r•icea are 
pro.ided by th• Mid-ColWlbia Surgical Suit• in Richland. A 
paraaedic pr09ru affiliated with Kennewick General Boa
pital auppl ... nta aabulance ••r•ic•• in the area provided 
by aunicipaliti•• and two priYate ubulanc• coapani••• A 
Poiaon COntrol Center 1a affiliated with Kadlec Bo■pital in 
Richland. Pro■aer Meaorial operate■ an out-patient clinic 
in Benton City which treat• an average of 400 people per 
IIOftth. Convaleacence center• with 24 hour nurain9 care are 
located in Richland, Kennewick and Paaco. 

Pinally, the Ranford lnvironMntal lealth Poundation (IIIJlf) 
perfor• a broad apectrua of teati119, Mdical and paycho
l09ical aervic•• for UIDOI contractor• at Ranford a■ well 
a■ the aurroundin9 induatrial c011111unity. 
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The BIBI' operate■ tb• ••r9ency Decontaaination Center. 
Tb• Center 1• equipped for tbe 11011itorin9, control_and 
treataent of radiation o•er-espoaur• patient■• 

Tb• Tri-Citi•• ia Nr•ed by approaiaately 125 pbyatciana 
and aur9eona, ewer 50 dentiata, and other apecialiata 
co,,erin9 tbe ■pectrua of tbe bealtb care, including 
p■ycbiatry, ophthalaol09y, pri•ate nurai119 and nutritional 
counaeliNJ. 

Public health pr09rau are provided by tb• .. nton-Pranklin 
Dlatrict Health Departaent, which ha■ adlliniatrative 
office• in Richland (Ref 19). A110n9 the pr09rua in place 
area 

1. A we.en'■, Infant and Children (WIC) Clinic to 
provide nutritional •••••aenta and counaelin9 for 
pr99nant and lactatin9 W01Nn, infant■ and youn9 
children. 

2. A Well Child Clinic to provide phy■ical exaa-
inationa and ••••• ... nt• for children. 

3. Bcae vlait pr09r ... to provide prenatal, po■t-
partua and newborn care. 

4. Variou• hoae health care pr09r ... involvin9 
nurain9, phyaical therapy, apeech therapy, occu
pational therapy and hoae health aid••• 

5. An envirOflllental health aervlc• pr09ru inapection 
of public inatitutiona, recreation place■ and 
aanitation re9ulation. 

6. LaClinca, a clinic in Paaco providin9 health care 
for ai9rant far• worker• and low-incoae faalli••· 

Th• priaary aource of •ntal health care 1• the Nid
Coluabia Mental Health Center in Richland. Thia facility 
provide• ... r9ency ■tr••• aana9e .. nt aervic• on •  24-hour 
baaia, criaia-intervention pr09raaa, outpatient therapy and 
coun■elin9, • rape relief/aexual ••••ult pr09raa, dru9 and 
alcohol abuN pr09rua and an in-patient acute care facil
ity, a• well •• conaultation and educational prograa■ 
(Ref 20). In addition, the Trl-Cltie■ area haa nine 
private •ntal health or p■ychol09ical eoun■elora and 
aixteen aarria9• and faaily coun■elor■• 

Projected addition■ to the health care infraatructure 
include a large aedlcal profeaaiona buildin9 acheduled to 
atart conatruction in October of 1911 and a blood bank 
planned by the Red Cro••• There are plan■ to eatabliah one 
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of tbe Tri-City hoapitala a• a trauaa center to facilitate 
... r9ency care of critical injurie• and illne••e• (Ref 12-
t). A propoul to expand Our Lady of Lourde• Boapital 
would include new lledical aur9ical and patient care beda, 
iapro.ed -r9enc:y facilitiea, pediatric•, radiol09Y, 
radiation therapy and special care departaenta, aa well aa 
an intenaive alcobol-abuH treataent center. 

8.3.15.2 Projected Health Care Condition■ Ond9r 
llternatlve Scenario■ 

Both baaeline acenario■ depict out-■igration of con■truc
tion and HCOftdary work•r•. For exuple, in Scenario 4 
a.er 12,000 peraon• are projected to leave the area betv .. n 
1912 and 1916. "l'bi■ out-■igration will re■ult in exce■■ 
capacity in the health care ■y■t-■ and potentially lead to 
lOINtr level• of care aa finance• are ■trained. Further, in 
either of tb• baaeline ■c:enario■ out-■igration of ■econdary 
worker• 1• projected. Soae of th••• individual■ will be in 
the health care field - pbyaician■, technician■ and nur■e■• 

In th• conatruction acenario■, out-■igration 1• expected to 
be reduced through the 1910'•• In Scenario 3, for exaaple, 
it ia eati■ated that over 8,000 peraon■ would leave the 
SMSA between 1912 and 1916 and that the exce•• cas»acity in 14 
the ■id-1910'• under Scenario 4 would be ■ini■ized. The 
population effect• of the S/BIIP will help utilize the 
health care faciliti•• and ■ervic•• that will already be in 
place. 

I.J.1, lltJNM SBRVICZS 

8.3.1,.l Exi■ting and Developing Condition• 

"l'be Tri-Citi•• area exhibit• a range of public huaan 
■ervic•• A9enci••• Both Benton and Franklin countiea 
provide cooperative extenaion pr09r ... , health ••r•ice• 
pr09r ... through their diatrict health departaenta, and 
■eparate ... r9ency Nrvice departaenta. Each of the Tri
Citie■ ha• a ■enior citizen• center. 

State hu■an ••r•ice office• in the Tri-Citie■ include the 
job ■ervlce■ office• of the laployaent Security Des»artaent, 
rood Stup office■, the Divi■ion of Developaental Diaabil
itiea, Financial and Medical A■■i■tance, the Child Pro
tective Service, s .. rgency Medical Service, a Senio.r 
C011panion Pr09ra■, Vocational Rehabilitation and varloua 
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•ana llocllera Pr09r-. The Pederal ao..rnaent Mlntalna 
local aoc,tal leourlty offlaea. 

la addition to tbeN public buaaa. Hr.ice pc09r_, the 
arH l• alao Nrftd by a iar .. ilaaber of prl•ate aciencl•• 
and YOlantary baan Mr.lee or9anlsationa ra119l119 fraa 
apecial lntereet clllb• to ci•ia 9roupe to Nr•lce-orlented 
or9anisationa aucb u tbe 8al•ation Anry. 

Poc:uei119 epec:lfically on or9anisatione pro.idin9 for the 
Hr•ice need• of apecific diead•anta9ed or diatreaaed 
population 9roupa, Table 1.3-11 9ifte ••aapl•• of tbe huaan 
••r•ic:e facllitl•• and organisation• •••llabl• to local 
reeident• ran9i119 froa the .. tarded Cltisen• Aeaoclatlon to 
le41al ••r•ice• for relief for •icti .. of rape and abu••• 
Variou• or9anisation• prcwld• counNlin9 ,pr09r ... on fully 
probl-, fully plann1119, alc:ohol abuee, l99al aid, 
beba•ioral difficulti•• and child pl•c-nt. Ser•ic•• 
••i•t to aid peraon• affected by ••rioua pbyalcal, ._,_ 
tlonal, and learnln9 dlaabllltl••· Aaaiatanc:e and coun
••11119 pr09r- are a•ailabl• not only for the diatr••••d 
and di•ad•anta9ed, but alao for pereon• wiahin9 to •tart a 
new bueine••• 

8.3.1§.2 Projected Buaan Ser•ice Condition• Under 
litt(Df5i•• 8c9n1r1oa 

••••line acenario• project a declining ec:onoay and pop
ulation out-■i9ration. luaan ••r•ic•• aay be adveraely 
affected due to (a) r ... r financial contribution• and (b) 
out-■i9ration of .olunteer ■taff. At th• aaaa tiM, 
ec:onoaic condition• in th• area ■ay lead to lncrea■ed need 
for both peraonal and YOCational counaelin9. 

Under the conatruction ■cenarloa, out-■i9ration will be 
reduced, eaployMnt and inc:oae opportunit1•• will be 
enhanced. Pewer peraona, ••9• .olunteera, will lea•• the 
area and the ec:onoay will per■it ■ore indl•idual• to 
contribute to •r•ice and cbaritable organisation■• 

Th• operation period effect• of the facility will con
tribute to the ec:onoay and thereby have a poa1t1•• i■pact 
upon the 1•••1 and quality of hu■an ••r•ic••• 
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813.17 PlUVAft 88C'rOR 

8
1
3

1
17

1
1 Bzi■ting and Developing Condition■ 

Tb• Tri-Citl•• la cbaracterised by a wll d•••loped pri•ate 
bu■in••• ■ector1 

Wllllber of 
TYpe of •u■ln••• B■tabli■hltent■ 

Buildin9 Supplie■ and Carden Supplie■ 44 
General Merchandi■e Store■ 19 
Food Store■ 88 
Wew and OHd Car Dealer■ . 20 
Ga■oline Service Station■ ,o 
Apparel and Accea■ory Store■ 68 
Batin9 Place■ 135 
Drinkin9 Place■ 36 
DrU9 Store■ and Proprietary Store■ 30 
Banki119 s■tabliabaent■ 24 
Real Satate Batabli■hllenta ll7 
Buaine•• Service• 94 
Autoaobile Repair Shop■ ,, 
AlluH .. nt and Recreation Batabliahllent■ 19 
Health Service• 181 
Peraonal Service• 95 

There are over 2,300 hotel and aotel rooa• in the iaaediat• 
Tri-Citi•• vicinity with an a•era9e occupancy rate of 65 
percent (Ref 21). 

There are over 4,000 ••rvice e■tabliahaent• and 32 ahoppin9 
center• and aall• in the Tri-Citiea area. 

Sxpan■ion of the private ■ec:tor continue■ to occur, a■ 
e•idenced by a recent propo■al to conatruct a S40 ■illion 
ahoppin9 aall in Richland (a.f 12-10). 

8.3.17.2 Projec::u Prlv::: sgtor Condition■ Ond•r 
Altern ,e e rl 

Under the baaeline ■cenario■ a dec:linin9 econoay la pro
jected. 0Ut-■i9ratlon of worker■, decline• in per capita 
lncOIN and le•• buaine•• activity would reault ln loat 
■ale■, layoff■, bu■in••• cloaln9■ and in aoae ca•••, 
bankruptcy. 
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Th• conatruatlon ■cenarloa would re■ult in joba and lncoae 
for both aonatructlon and ■-condary worker■• Thia con
tribution to the econcay would atiaulate local purcha••• 
and aalntaln bualne•• actl•lty. Purther, tb• ta• r•••n11•• 
pro.lded by the facility would enable local jurladlctlon• 
to aalntaln tbelr bud9eta, a.old lay-off• and purcba•• 
CJOOd• and ••r•ic•• froa the prl•ate aector. 

lion• of th••• econoalc contribution• to the prl•ate eector 
would occur under the baHline acenarioa. 

Durln9 operation, it 1• anticipated that over $5 ■illlon 
per year in purcha••• frca local buain••••• would be ■ade. 

8.3.18 RSCmTIOII MD LBISOU 

8.3.18.l lsiating and Developing Condition• 

a.creatlonal and leiaure faciliti•• and opportuniti•• 
ccwerin9 a broad apectrua of participant and apectator 
acti•ltl•• are a•allable in the Trl-Cltl•• area under th• 
adainiatration of ■uniclpaliti••• county 9overn11ent■, the 
State of Waahln9ton, federal entitle■, and prl•ate fir•• 
and or9anlaationa. There are 1, city parka located ln the 
Tri-Citl••• operated under the ■uperviaion of the three 
■unicipal Parka and Recreation departaenta (Ref 1,,. 

Benton County Park• and Recreation Department ■anagea 
ColWlbla Park, providin9 a four-all• waterfront area, 
caaping area■, boating facllitl••• picnic area•, hlkin9, 
avi-ln9, golf, an archery range, and ace••• to ■vi-ln9, 
fl■hin9, and picnicln9 facilitl•• at Two Rivera, Bover, 
Born Rapid• and Plyaouth Parka. There are approsi■ately 
1,400 acre• of d•••loped public park land• and 1,,so 
und•••loped acre• in Benton County (Ref 17). 

The State of Waahin9on ■alntalna facilitl•• for avl-1"9, 
flahing, boatin9, picnic area• and other u••• at Sacajawea 
State Park, located near the juncture of the Snake and 
Coluabla river■ in Pranklln County, Other ■tat• parka, 
lncludln9 the 3,710 acre Sun t..k•• State Park, are alao 
acceaaible froa the Tri-Cltie■• Si■ilar activitle• and 
facilitl•• plua overnl9ht ca■pin9 facllitl•• are locally 
available in Levy Park and Piahhook Park, both ad■lniatered 
by the o.s. Aray Corp• of ln9lneera and th• Corp• ■alntaln• 
recreation and tourlat facllitl•• at Ice Barbor Lock and 
Daa. 
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Table 1.3-19 pro.id•• an o.er•lew of pby■lcal and par
ticipant recreation opportunitie■ for Tri-City re■ident■• 

Spectator aport• and lei■ur• activitie■ a•ailable in tbe 
area iDclud• awie theatre■, a full ran9e of telni■ion and 
radio ■tation■, ••••ral fora■ �f racing and ... teur aport■ 
teaa. Cultural attraction■ include the .. nton County 
Biatcrical llu■eua, 1everal art 9allerie■, and perforain9 
art■ _,,roduction■• 

Bxpan■ion of recreational and lei■ure opportuniti•• include 
a new city park in Kennewick, a propo■al to re-open a 
■vi-in9 park under the aana9e-nt of Benton County, a 
ba■eball field d•••loped by the lennevick Allerican Legion, 
and a water uuHNnt park to be developed by a private 
fira in lennevick. The availability of ■uch activitie■ 
will expand with the denlopaent of a planned aulti-uH 
art■ and entertainaent center in Kennewick (Ref 12-11), and 
a propo■ed s1, ■illion art■ center in Richland ( .. f 12-12). 
Several inno.ative park facilitie■ han been propoaed, 
including an off-road vehicle (ORV) park under con■truction 
by the city of Richland (Ref 12-13). 

8.3.18.2 Projected Condition■ Onder Alternative Scenario■ 

The baaeline ■cenario■ project decrea■ed population level■ 
and thu■ 1u99e■t decrea■ed u■e of recreational faciliti•• 
in the area. Thi■ lower u■a9e may re■ult in decrea■ed 
hour■ of operation and/or the clo■in9 of ■oae recreational 
facilitie■• 

Under the con■truction ■cenario■, a 110re dyna■ic econOIIY 
and reduced out-■i9ration are projected. Both of th••• 
condition■ would provide ■upport for recreational facil
itie■ in the area. 

8.3.19 LIB•'!!!! 

81
3.19

1
1 !xi■ting and Developing Condition■ 

The Tri-Citi•• area contain■ ■everal library facilitie■, 
the ao■t exten■ive of which are operated by the Mid
Coluabia Library. Richland and Pro•••r have their own 
public librari••· The Mid-Columbia Library i■ centered in 
Kennewick and ■aintain■ branch•• and 1ervice1 throughout 
the SMSA. At the end of 1980, Mid-Colu■bla had a- total of 
211,086 volUJN■• 
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1.J.1,,2 Prointfd c9941t1991 und•r Alt•rnattn fs,narioe 

The aajor iapact of tbe •roject on th• Nid-COlUllbia Library 
will be to prOYid• a ai911ificant aource of new rewenue. 
Nid-COluabla depend• \lfOft property tea rewenue• to deftlop 
and aaintain ita Hrwicea. Por eaaaple, in 1110, tlll,715 
in r•••nue• .. re obtained wia a.al and Peraonal Property 
Ta•••• Thia fi9ure repreHnted ewer 43 percent of all 
re•enue• for the year. Gi•en the fact that th• 8/IIIIP la 
witbln the taai119 pur•iew of the Library (thrOU9b .. nton 
County), it can be eapected that the propoaed facility will 
generate ai9nificant tax r•••nuea and enable the Library to 
iaprOft and expand ■ervic••• Por exaaple, if the Project 
vaa to be •alued at ,,.24 billion and taxed at 1911 rate■, 
an annual total o: $1.1 ■Ulion would potentially be 
recel•ed by Nid-ColUllbia Library. 

Under the ba .. lin• acenario■ none of th••• funda would be 
a•ailable to the Library. 
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Cen■u■ of P:,lation ,1go> and Bou•¼:• Adyance eowit■• b.a. ureau o n•u•, b.s. erwnt 
Prlntln9 Office, •••h1ntton, D.C. (1911). 

Prfflation, Tri-C1t1•• Ch .. ber of C0111Nrce, Tr1-
t e•• iaabin9tc, (no date). 

197J Peraonal Incoae Data for Countl•• and SMSA• 
Ava lable, BEA 81-27, o.s. Depart...nt of C01111erce, 
Bureau of Bconoaic Analyaia, Waahin9ton, D.C. (May 20, 
1981). 

4. Annual Planning Report 1981 Richland-Kennewick-Pa■co 
SNSA, wa■hln9ton State Eaployaent Security Departaent, 
iiiiarch and Statiatic• Branch (July 1981). 

5. 

,. 

7. Bad�er Mountain Coaaunlty Plan 1979, prepared by 
Ric land Phyalcai Planning Coaala■lon, Richland, 
Waahin9ton (Pebruary 5, 1979). 

a. Labor Area Suaaary, prepared by Dean Schau for 
Waabin9ton State Drployaent Security Departaent, 
Pa■co, Waahin9ton (July 1911, Au9uat 1911, and July 
1911). 

s,. 

10. 

ll. 

12. 

•c01111utin9 Pattern• of Rural Indu■trial BllployNa,• 
Prank Cl-nte and C•n• P. Suwra, Social Pore••· 
541212-19 (1975). 

1980 Bureau of Bconoaic Analy■i• R99ional Projection•, 
u.s. Department of Coaaerce, Waahin9ton, D.C. 

Socioeconoaic !a2gt Study WP l • 4, Voluae 41 Pinal 
Report, prepar C01111unlty Developaent Service■, 
Inc. f�r Waahin9ton Public Power SuPRlY Syatea, 
Seattle, Waahin9ton (May 1979). 

Tri-City Herald, McClatchy Mewapaper■, Paaco, 
waahln9ton. 
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1) •0oublin9 of Benton City tax aakect,• 3/8/81. 
2) •Richland atudle■ ri■e in property tax levy,• 

3/17/11. 
3) •c01111uter airline plan• non•■top Seattle fli9bta,• 

1/4/11. 
4) •Patrol to cr.ack down on. Ranford traffic 

•iolationa·, • 4/19/11. 
5) •aanford traffic j- 9ettln9 wor■e, ■ay worker■,• 

5/17/11. 
6) •1ennewick enrollllent topa 11,000 atudenta,• 

9/9/81. 
7) •Tri-Citio• ■eek way to �ke garbage i,ay,• 5/7/11. 
8) •Plant near pro■■er turn• wa■te into power for 

POD,• 6/9/11. 
9) •cooperation urk■ trauaa center Met,• 4/22/1·1. 

10) •shopping ull planned in Shav-Ra•Pua gold cour■e 
■i te, • 5/12/81. 

11) •Multi-u■e center accord■ aigning to be aaked 
tonight,• 8/4/81. 

12) •Richland plan• $16 aillion part• center,• 
2/15/81. 

13) •Richland to ■eek ORO Park,• 6/2/11. 

Meal J. Schulaan et. al., Mid-Coluabia Con■truction 
Impact Group, April 9, 1981. 

Skagit/Ranford Traffic Analyai■, Cottingh .. 
Transportation lngineering, Seattle, WA 1981. 

Tri-Citie■ Real l■tate Re■ear�h Report, Voluae 4, Mo. 
i, prepared by Tri-Citle■ Rea E■tate Re�earch Report 
Coaaittee in Cooperation with the College of Bu■ine•• 
and Econoaic■, Waahington State Oniver■ity (Spring 
1981). 

Greg Easton, Wllliau Kuehelbeck and A■aociAtea, 1981. 

Preliminary Draft CoaW9hen■ive Plan - Benton County, 
wa■hlngton, prepared The Benton County Planning 
Departaent, Pro■■er, Waahington (March 1980). 

r.a.1. Unifop Cri .. Report■, Cri .. in the United 
Stat••• 1979, Pederal Bureau of lnve■tigatlon, u.s. 

Department of Ju■tice, Waahin9ton, D.C. (1979). 

Phv■ician'■ Reference Manual, Benton-Franklin Dl■trict 
Health Department, Richland, wa■hin9ton (no date). 

Mid-Coluabia Mental Health Center, Mld-Coluabla Mental 
Health Center, Richland, Wa■hln9ton (no date). 
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TABL& 1.1.-1 

CONSTRUCTIOII PUflLS ,OR WNP 1/4 AND 2, IDDITIPl&D BY SCBOOL DISTRICT SORVBYS 
MID COIIPIINBD BY WASHINGTON PUBLIC PONBll SUPPLY SYSTBII AUDIT, 1910 

School 
Dlatrlct 

Coluabla• 
Finleyb 
Grandview 
Kennewick 
IUona-BentonC 

Pa■co 
Pro■■er 
Richland 
Sunnyalde 
Mabton 

Total 

•Burbank (Pa■co) area 

bsennevlck Area 

Total Nuaber 
Of Pupil■ 

116 
902 

2,175 
10,604 
1,163 
5,535 
2,007 
1,308 
l,412 

591 

33,992 

C&enton City - Neat Richland Ar•• 

Muaber of Percent of Percent coriatruction 
Conatructlon Conatructlon Pupil• Coapri•• of 

Pupil■ Pupil■ Total snroll■ant 

31 1.6 4.2 
33 1.4 3.6 
49 2.2 2.2 

971 42.t ,.1 
161 7.5 14.4 

152 ,.1 2.7 
93 4.2 4.6 

736 32.5 ••• 

22 ., ., 

0 

2,262 100.0 

Sourcea con■tructlon Pupil Survey, 1980, wa■hlngton Public Power Supply Syat•, 
Rlcbland, 11A 
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TULB 8
1)•2 

UTIIIATBD CONSTttOCTlOII COST MD POTBlft� Pll0Rft1' TAX RBVDOU DmlDC COIIITJtOC'l'lOII( )  

-

Coat of Cuaula- Potential ••••nue toil 
Con■tr!c- tift Benton 

tion C > Coat State County Total 
Year ,10001 ,1ogo1 ,10001 ,10001 110001 

197•-1982 332,754 
1983 178,729 511,483 
1984 27?,672 785,155 2,ao, 3,611 ,,483 
1985 42,,993 1,212,148 4,333 s,,1, 10,009 
1986 693,550 1,905,698 6,812 8,924 15,736 
1987 877,4,t 2,783,1'7 9,948 13,033 22,981 
1988 912,100 1,,,s,2,1 13,208 17,305 30,513 
1919 580,811 4,276,078 15,284 20,024 35,308 
1990 494,,48 4,110,12, 17,052 22,341 39,393 
1991 301,756 5,072,412 11,131 23,754 41,885 
1992 2;1,1i2 i,i2i,aai 11,241 i•,li� u,111 

Total 5,301,221 5,301,221 10,,522 139,559 24,,011 

(l)All value■ for de110n■tration only are ■ubjec:t to chan9e. 

(2)Th• total value of the Plant include■ the co■t of 
con■truction plu■ the value of th• property and 
allowance for Pund■ durin9 Cun■truction (AFDC), Sale■ 
Tax, Property Tax and Puel, and Tran■ai■■ion Co■t■ which 
total th• SI billion plant valuation. 

(3>Baaed on 1980 levie■ (1911 tax••>• 

(a) State• $3.5743 per M 
(b) Benton County1 $4.,829 per M 

Cl) County• S.91 per M 
(2) Library• S.2955 per M 
(3) Port Benton• S.3238 per M 
(4) Road Diatrict1 Sl.J,19 per M 
(5) Richland School Diatricta 

$1.7217 per M 

AINndaent 4 

' 
' 



I 
I I 

I I 

Ta■lncJ 

TABLE 1.)-) 

TAX BASI INCRIASU PRON 8/HNP 
CASSISSID VALUATION JNCRaSES IN 1981 DOLLARS) 

ltll Aaaeaaed Total A•••••ed Iner•••• 
Valuation Valuation vlth In 

Juriacllct Ion C$000) S/HNP Valuation 
Cltll dollar■) 

Benton County 12.120.,10 ss, uo,,10 •• I 

Library 85),018 l, 25 l,0ll 211 I 

Port of .. nton 1,)0),016 l, 703,086 153 I 

Road Dl■trlct 85),018 l,253,018 281 ' 

Richl•nd School 
Dl■tt let 1,186, lU l,586,743 202 ' 

NOTBa Data presented•• Illustration• only and aubject to change. The 
Valuation due to S/HNP• coluan I• b•sad on 1981 valuation level■ 
plant value of 2.4 bllllon fl0 percent of three billion). 

8/HIIP •• 
•• Percent 

of Total 

46.t I • 

73.1 I ' 
64.1 I 

� 
ll.l I ' 

5 a 

66.t I 

•tncreaaed ln 
and an •••uaed 
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TARU I. 1-4 

LOCAL POPULATION, 1940-1980 

11,0-1110 
1940 .. ,o 1970 IHO Percent Growth 

.. nton Count1 12,051 ,2,010 67,540 lot,444 ,2.0 

Unincorporated Are•• 7,529 11,951 20,907 32,655 s,.2 

Incorporated Area■ 4,1§24 n,112 u.,u 7(,, 719 ,4.7 
Benton City 640 1,210 1,070 1,,r.o 15.0 

Kennevlck 1,918 14,244 n,212 34,)Cll 12,.1 

Pro■■er 1,11, 2,763 2,,-.4 ],8°fi ll.t 

Richland 247 21,548 2,,2,0 3),578 27.7 
we■t llcbland 1,347 1,\07 2, 9)11 165.4 

Franklin Count! 6,207 21,142 21§,81' 35,021§ 35.7 

Unincorporated Are•• 1,650 7,520 10,153 U,619 u.o 

Incorporated Area■ 4,557 11§,1122 15,61i] 20,406 30.l 
Pasco l,tll 14, -;22 ll,920 17,944 28.9 

Trl-Cltle■ SMSA 93,356 144,4M 54.1 

Sourceaa Bureau of the Cenau■• 1,10 Cenaua of Population an� HouRlnq, ��vance ReDOrt■• 
Final �latlon and Hnusinq Unit r.nfltaa 11.!I. �partacnt t>f rnaaerce. U.S. 
Covernaent Prlntinq Office: Washlnqton, D.C. 

Bureau of the Cen■us. 1940, 1•60, 1970 CenRuR of Por1111Atlon, Characterl■tlc• of 
the Populatlnn. u.s. Depart■ent of Coa■�rce. U.R. r.nv�rn■cnt Printlnq Offices 
Waahlnqton, n.c. 
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NM 1,1-s 

nmacBD lfflCL8M nLlftD c:alllidiCt'ICII � 
QII !D IIIIICIID al■llvb-toll 

nma 

.. raeat of 
ltll 

Tear 8/IID ... 2 ... 11• ... • Total Wocllforc:e 

ltll - _l,210 1,510 - ,,,to 100 

1112 - l,3'70 5,130 - ,,ooo ,1., 

ltl3 513 1,140 3,520 1,100 7,123 1,., 

1,,. 1,227 - 2,120 3,to, 7,2!53 74.1 

1915 2,202 - 140 5,243 1,215 14., 

111, 3,291 - - 4,131 7,t31 11.1 

1111 4,111 - - 3,293 7,411 ,,.2 

ltll 4,441 - - 1,490 S,tll ,o., 

ltlt 3,111 - 351 4,23t 43.l 

ltt0 2,433 - - - 2,433 24.t 

lttl 1,311 - - - 1,311 14.2 



State Projection of 
Tri-Cltle■ 

Year Population 

1111 Ul,251 

1912 152,lH 

1913 1ss,,s, 

ltH 159,109 

1915 163,662 

1916 168,501 

1117 174,354 

1911 171,201 

1919 113,047 

1990 117,195 

f 
11,1 191,653 

t 
1992 195,Ul 

1193 199,241 
� 

.. 

• 

TULB l.l-6 

IOPULATION PaoJSCTION8 BY &CmlAlllO 

Scenario 2 Scenario l 
Scenario 1 (1111P 1,2, , •• 1,2, 
(WP,1,2,•1 .. -·· and 8/HNPI 

Ul,251 Ul,251 Ul,251 

U9,to2 U9,to2 ltt,t02 

Ul,134 u1,2,1 U4,,ll 

146,206 148,693 U0,95t 

Ul,573 151,993 Ul,653 

146,267 152,150 Ul,712 

144,192 153,200 U6,11• 

U2,5U 151,ttt u1, 1t1 

141,643 Ut,481 ua, 7t9 

142,366 Ul,315 U6,97t 

Ul, 783 146,622 U6,278 

U5,215 145,187 145,539 

146,661 146,719 U6,l61 

Scenario• 
, ... 1,2 

Olll!I 

Ul,251 

U9,to2 

Ul,563 

lll,t68 

137,232 

137,206 

131,572 

139,952 

Ul,345 

U2,752 

Ut,173 

US,609 

Ul,059 

,. 
; 

s 
.. 



TABLB 1.3-1 

SIAGIT/IWll'ORD IIUCUU PIIOJBij BSTINATBD 011-81ft PBIISOIIDL ( 

Bechtel nsco Pytetf2) 
Year Manual llon-Nanual llon-Nanual security OIN Total 

ltlJ(l) 500 50 13 ' 2 571 
1914 1,015 125 n 2, • 1,257 
1915 2,005 175 22 lt ' 2,2t2 

• 

1,1, 3,020 250 21 '' • l,373 
1,1, l,llC 330 21 ,o 2, t,217 
1,11 4,035 310 l1 11' 55 .,,11 • 

1,1, 3,450 405 33 11, 10• t,101 
1,,0 2,075 330 21 11' 1,1 2,717 
1991 (4) 1,155 212 lt 11, 175 1,,11 

1992. 200 11 lt 11, 1,, ,01 
19tJf5) 11, 11, 215 

NOTU1 (1) All entriea are annual averagea. 
(2) Additional peraonnel to aupport refueling outage• la ••tluted to be 200 

peopl e. 
t: 

t 
(3) Start of Conatructlon - 1/13. 
,., Coaaercial Operation Unit 1 - 1/91. 

:I (5) Collllerclal Operation Unit 1 - 1/93. 
s � 

• 
.. 



TABLB l.l-1 

COIISTIUCTIOII naIOD PADOLL BY DAR ($000) 

llechtel NBSCO Puget 
Nanual ■on-llanual Non-Manual Security 0 IN Total 

1913 ' 1,,1,0 • 1,400 • 312 • 101 • 54 • 21,,11 
Hit t2,11t l,ttt 500 Ul 101 ., •• 21 
1915 ,,.211 t.1,1 ,t, 571 1,2 15,511 

1t1, llt,350 ,.,,1 123 1,101 2tt 121,523 • 

1911 150,511 9,237 123 1,511 715 1,2,121 
1911 1s,,t,1 10,,u ,u 1,ttl 1,411 11t, •• , 
1,1, 11,,1u 11,3]6 ,10 1,, •• 2,IU 153,.12 
1990 12,000 t,237 123 1., •• t,5t, , .. ,,. 

1,,1 ts,,t, 5,934 551 1,941 .,735 51,121 

1992 11904 21415 551 11ttl •1143 111''' 
Total 1143,155 ,,5,,10 • ,,,,5 ,11,4,1 ,1,,11, .,., ... , 

. 

IIOTB1 Data in 1910 dollar•. 



:I 

TABLB l.l-t Sbfft 1 of 2 

SINIUT o, 1971 OPIUtATING avauBS A11D atacnD DPIDIDITUDS 
Ill BBlft'OI AND PIWIILIII COONTIBS 

Benton Counti 
i 

Prankltn Countl Aaount aaounE 

IBVBIIUES 

Total Tasea • ,,,o •••• , · 55 e 1,1.0,,., •2 
General Property Ta••• (2,111,577) (21) u.1,s,112, Cll) 
.. tall Sal•• and OH Ta••· (3,1,2,•10, (31) (371,22•, ,,, 
Bualneaa Tue• c-, c-, c-, c-, 

Llceuea and hralta 111,,1• 1 ,,,2,, 1 

Intergo,,er ... ntal aevenuea 2,1•1,377 21 2,11,,151 •2 

Cbarg•• for Service• sa2,5•5 5 311,110 ' 

Fin•• and Porfelta 350,s•• l 120,727 2 

Nlacellaneoua 1.,10.100 1l 1,,.0,2 7 

TOrAL • 12,211,.01 100 • s,,00,1,s 100 

• 

• 

N 

N 

... 



TABLB 1.3-9 Sheet 2 of 2 

Benton Countx Franklin Countf Allount i Aaount 

SBLBCTBD DPBNDITURBS 

General Governaent Service• • 1,216,,s, 32 • 2,1t,,4ol 40 

Security of Peraona and Property 1,715,513 17 ,,.,s., 15 

Phyaical Bnvironaent 343,304 4 107,510 2 
4 

Tranaportatlon 3, uo, 173 32 2,075,113 31 

Bconoaic Bnvironaent 10,771 • ,, ... • 

Mental and Phyaical Health 1,197,734 12 1,s,s,o 3 

Intellectual Bnvlronaent 3111051 3 es,222 2 

TOTAL • 9,955,203 100 • 5,434,711 100 

f •Le•• than 1 percent 

t 
N 

Sourcea Local Governaent Coaparatlve Statiatica, Waahington State Auditor, Olyapia, N 

HII. ... 

... 

•• 
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TABLll I. 3-12 

TRI-CITIBS HOUSING STOCI, lt7,, 1978, 1980 

slngle-raaliy AparbNnt 
Total Realdenc•• Nobile Boae• Onita• 

Area Unlt■(n) • � '� �  ��·�� ' I ' 
Total 

1,1, l•, 253 2,,ln 77 2,,as • 5,221 15 
1971 •l,316 27,711 H t,193 11 10,712 25 
1980 n,s,a 29,'60 ,2 5,729 12 12,209 26 

lennevlck 
• 

1,,, 13,,,l 9,812 72 1,398 10 2,453 11 
I i 1771 11,,,2 11,5'7 n 2,405 13 ,,,10 25 

1910 21,059 12,,,, '° 2,736 13 5,624 27 
i Rlc:hl•nd I � 

1,1, 11,135 10,370 .. '' 1 1,1,, 11 " • 

1978 U,636 t,523 65 183 ' .,210 29 
lt80 15,451 10,1s, " Ill ' 4,369 21 

•••co 

lt76 1,755 ,,us 70 1,ltl •• 1,311 1, 

1978 10,108 6,Hl '' 1,605 1' 1,112 11 

I 
ltlO 11,011 6,805 '1 2,0,0 lt 2,21, 20 

•Include• Condoilnlua Onita 

I 
.. 

t Sources Trl-Cltlea a.al latate Reaearch leilrt, Spring 1981, College of Buatneaa and ' 

:a lconciilca, laablngton State Hnlver• ty. .. 
ff ' 

• ... 



Year 

197, 

1971 

1910 

1/IID-UCID 

TYLI f,l-1,l 

Total .. •idence• Apartaenta 
ew· Ytc;,t Js•ot 

• r • r i .a:s•os 
• r i 

212 0.1 111 

573 1.3 25, 

1,31, 2.1 3,7 

o., ,, 

0.9 21, 

1.2 155 

1.1 

2.7 

7.0 

12/21/11 

Nobile IIGIN• 

_J•s•as 
■ r I 

15 o., 

31 o., 

1., 

Aaendllent 4-

., 
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Tyt.B 8.3-14 

SD0LLlmffll MID CAPACIT1' OP SCIIOOL DISTUCTI 

lcbool Current Ronutiliaed 
D1atr1ct 1979-80 1980-81 Capacity Capacity 

COluabla 185 ,., 1,129 243 

(1400) 

l'inley 903 902 1,163 261 
(1503) 

Crandwiew 2,217 2,175 2,783 ,oa 

(111,-200, 

Kennewick 10,767 10,604 11,290 ,., 

(1017) 

Kiona-.. nton 1,164 1,163 1,165 462 
(1052) 

Othello 2,413 2,315 2,603 288 
(1147-1,3-55) 

Paaco 5,490 5,535 7,016 1,481 
(1001) 

Proaaer 2,012 2,007 2,312 305 
(1116) 

Richland 8,559 8,308 10,103 1,795 
(1400) 

S...ayaide J.541 
(1207) 

3.412 3.770 358 

TOTAL 37,951 37,307 43,794 6,487 

SOUrceas Office of Superintendent of Public In■truction, 
Olyapia, Septeaber, 1981. 

AINndllent 4 
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I . 

School 
Dlatrlct 

Coluabla 

Finley 

Grandwlw 

lennwlck 

Klona-Benton 

Othello 

, .. co 

Proaaer 

Rlcblandl 

Swmyalcle 

nar.a 1.1-15 

AVSllAGS AIIIIUAL ffB PUPILS ,sa TOrAL CBRTIFICATBD ITAff, 
MID SIPDDITURB8 ... PUPIL, 1179-10 

P\q,Ua 
Total Per ns 

Certlf lcatedl Certlflcatedl 
Staff Staff 

51.7 1,.5 

41.5 11.2 

11,., 17.7 

594. 7 17.2 

55.4 lt.l 

134.l 1'.I 

213.2 11., 

lllJ.I 17.3 

471.3 17.3 

113.1 11.4 

State of Wubl119ton 42,441.7 17.2 

bpendltur•• 
••r ,upn 

,2,110.11 

2,112.01 

2,171.21 

2,0,,.,0 

1,,,1.1s 

2,111.,1 

·2,31, •• , 

2,125.11 

1,221.25 
'.· . .  

�.,,,.,, 

2,, ••• ,2 

Source a Office of Super lntendent of Public lnatltutlon, Olyapla, Nay, 1111 .• 

• 

, 
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I/IIIIP-A8CIU 12/21/11 

DIJel f,3-1§ 

POLlCB RISOIIDL 11' ftl-ClTlBS ADA 

Type Staff Patrol Car• 

Benton City Municipal 5 2 

Kennewick Municipal 56 17 

Pa•co Municipal 37 10 

-•icbland Municipal 55 9 

Weat aichland Municipal 9 3 

County lberiff ( .. nton) County 25 u 

County Sheriff (Pranklin) County 32 N/A 

Aaendllent 4 
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TABLB 8.3-17 

rJU PIIOftCl'JON PBltSQIIDL IIITBIN TRJ-CJTJIS llBA 

Staff 
,1r. Protection 

Unit Full-Tl■e Volunteer• Total Serwlce Area 

lennevlck 33 15 48 City 

•••co 2, 0 26 City 

atcbland u 0 42 City 

&CJIFDfl l 12, 127 lennevlck Ar•• 

8CRrDl2 l 17 18 Benton City 

8CaPDl3 l 11 12 Proaaer Area 

ICJlrDf4 l 17 18 Weat aicbland 

ICIFDl5 l �8 '' Soutbeaat of Proaaer 

f'CIIFDll 3 65 68 Surround• City of Paaco 

IIOTBa Tbere are •Mutual Aid Agree .. nta• between all fire dlatrlcta In lbe area. The 
•Trl-Cltiea Nutual Ald AgrH■ent• (Septe■ber 15, 1910) include• the citiea of 
Paaco, lennevlck, Richland, ICRPDa 11, 12, 13, PCRPDl3, Walla Walla County and the 
aockvell Ranford rlr• Protection Depart■ent. 

4 

I 
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TYJel 8.3-11 Sheet l of 2 

BXMIPr..8 0, BalWI nrnc:u FAClLITIU AND OIGUIUTIOIIS . 
111 TIii ftI-Clff SMSA 

Pacility or Or9aniaation 

911 B1Nr9ency Di■patcb Cntr 

Benton-Pranklin A■■oc:iation 
for Retarded Citizen■ 

Benton-Pranklin 
De•elc,i-ental Center 

Catholic Paaily Ser•ic•• 

Children'■ BOIN Society of 
wa■hin9ton 

Benton-Franklin Council 
on A9in9 

Good Shepherd Boae 

Woaen'• Re■ource Center 

De■cripti•e CQ munt■ 

Provide■ 1-ediate referral 
to -r9ency inforaation and 
di■patcb of aabulance, fire, 
police, etc., ■er•ic••• 

Coun■elin9, recreation, 
tcanaportation and referral 
■e&vic•• for learnin9-
diaabled individual■• 

Provide■ ■ervic•• and pro-
9raa■ for developaentally 
di•ad�anta9ed children. 

Provide■ fo■ter care 
pr09raa■, faaily and indivi
dual coun■elin9 pr09ra• and 
adoptive ■ervic••· 

Re■idential treatment facili
ti•• and pr09raa■ for e110tion
ally di■turbed children. 

Pr09raa■ to provide ••ala, 
hou■ehold aaai■tance, health 
care and inforaation and 
tran■portation ■ervic••· 

Pr•• le9al aid pr09raa for 
civil ca••• in,rolvin9 low
incoae per■on■• 

A re■idential treataent pro-
9raa for adole■cent girl■ 
with behavior probl•••· 

Broad ran9• of inforaation, 
education, ■upport ind refer
al ■ervic•• for WOiien. 

Allendaent 4 
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TULS 1.3-11 SbNt 2 of 2 

Paclllty oc Or9anl1atlon 

Planned Parenthood of 

.. nton-rranklln Counti•• 

Trl-Cltiea Chaplaincy 

Woaen•• aeaource Center 

De1crlptln Ca•1nt1 

Pully plannlnt education, 
lnforaatlon and •••l•tance 
progr .... 

Chaplaincy ■ervice to tho•• 
with life-threatenin9 illn••
■e■ and their faailiea, 
includln9 a ho■pic• prograa. 

Broad ran9e of inforaation, 
education, ■upport and refer
ral ■ervice• for woaen. 

AINndMnt 4 



TMY f.3-lt 

EXAMPLES OP PHYSICAL IIECUA'l'tOIIAL PACtLITIES 
AVAILABLE 11' TD 'l'RI-CrfIU AHA 

Phy■ical 
Activity Deacriptiv• C01111enta 

12/21/11 

Tennis 62 outdocr court■ (e.g., Sylvester Park, A110n 
Park, Pasco High School). Indocr court• at Tri
City Court Club. 

Golf Six course■ including Tri-City Country Club, 
Canyon Lake• and West Richland Municipal Golf 
Cour••• Several drivin9 ran9•• and pro shops 
ar• also available. 

Bowling Lan•• in each city including Atoalc Bovlin9 
Center, Clover Leaf Lane• and ColWlbia Lan••• 

Svl111111ing Private (e.g., lanehett• Estates) ar.d public 
(e.g., Kennewick) avilftin9 pools in the area. 
Boatin9, vaterakiin9 and avifflllling on the 
Coluabia River in the Tri-Cities area. 

Ball Baseball field• and basketball courts ar• 
located throughout the Tri-Cities including such 
places a■ Bad9er Canyon, Crai9hill Playqrounda, 
Stevena Play9round ar.d Lewis and Clark School. 
Soccer and football fields are also located in 
various areas. 

Skating Rollerskating, ice-skating and skateboard taeili
tiea. 

Caapin9 Several hundred ca■p■itea within drivin9 dis• 
tance fr011 the Tri-Cities area including Levy 
P:,rtc, riahook Park and Sun Lake■• 

Piahin9 Steelhead, sturgeon, trout, and crappie fishing 
in the lake• and river• near the Tri-Citi•• 
area. 

Duck, 9eeae, phea■ant and quail huntin9. Deer 
and elk hunter• in the Blue Mountain■ and th• 
Caacad• Ran9e. 

A1Hnt1ment 4 



1/ID-UC/D 

!MY !,1·2P 

0.IMTtoa tAYltOLL IY nu ($000) 

Pu9et O • M 

Pu9et o • M Refuelin9 

Security 

Total 

NOTZ1 Data in 1910 dollar■• 

lxaaple Tear 
1994 

S 4,143 

1,350 

L.!!! 

' 1,141 

l/11/12 

.. 

Total Payroll 
(1991-2020) 

I ' 

SUS,295 

40,500 

5f c14l 
15 

$244,231 

I 

AMndaent 5 



•, 1 JPACD 9! m>IM IIA'l'JOIIII 

•, 4, l RJSTJl!G N!P omr.o,u,q CORDrrJQ!S 

12/21/11 

Tb• COluabia aiftr Baain contain• ••••ral Indian tribe• 
wbicb in 1155 ■i9ned. treatie■ witb the onited ltat•• 
r•••rvi119 to- tbe. tribe■ •tb• ri9bt of taking Uah at all 
uaual and accuatolled pl.ace• in c0•01i witb c:itiaen■ of the 
territory•. 'l'beN tribe• are tbe Yaklaa Indian llation, the 
War■ Spring■ Tribe■, tbe Ollatilla Tribe• and tb• ••• Perce 
Tribe. 

'l'be court• haft interpreted tb• treaty fi■hin9 ri9ht a■ 
entitlincJ tbe tribe■ to take up to 501 of the har•••tabl• 
flab run. In a recent decialon, now on appeal, the c:ourt 
found that treaty tribe■ baft an i■plied ri9ht 1111der the 
treati•• not to ha•• the fiabery habitat •n•iron■entally 
d99raded to the point where tbe treaty flahl119 right would 
be lapaired. Tb• tribe■ bell••• that tbla dec:laion plu■ 
r•••r•ed water ri9ht dec:i■ion■ pre■erft■ for th• the right 
to a ■ufficient quantity and qual!ty of water to protect 
tbe flahery habitat. 

Th• intere■t of Indian tribe■ in the Colu■bla River fi■hery 
waa alao recognised in the federal R99ional Power Ac:t, f· .L. 
,,-so1. Under that l99lalatlon,· a pr09ra■ 1• to be 
d•••loped to protect, ■itl9ate and enhance fi■h and 
wildlife on tbe Colu■bia aiver and it■ tributarl••• Th• 
Indian tribe• ■uat be con■ulted in the developaent of thi• 
pr09ra■• 

Thi• ■ec:tion addr••••• whether th• propoaed project will 
iapac:t the Coluabia River treaty tribe• and their treaty 
fiahincJ rl9ht. Of tbeae trlbea, the Yaklaa Indian Ration 
la located clo•••t to the Ranford Reaervation. They are 
■ituated on the 1,317,505 acre Yaklaa Reaervatlon in Yaki■a 
and Klickitat Counti••• At it■ clo•••t approach, th• 
Yaki- ReNrvation 1• approxiaately 13 all•• froa the 
Ranford a.■er•ation. 

Much of tbe R•••rvation 1• fore■t.-1r the r ... inder i■ 
pri■arily a9ricultural. The Yaki■a River flow• alon9 the 
northea■tern boundary of the Yaki- R•••rvation. 

The population center• on the Yaki- ••••rvation are 
Toppenlah with a population of 6,lOOr Wapato (3,000), 
Barrah (350) and White Swan (JOO). Tribal headquarter■ are 
in Toppeniah. 

8.4-1 Allend■ent 4 



1,'IID-UC/Sa 12/21/11 

Aa of Nay, ltl0 tber• were ,,soa enrolled uibal ■■■ts.r■• 
Of tbeN, t,072 ('3 percent) liftd on tbe T•atiaa 
.... r•ation and 2,43• (37 peraent) liftd off-r•••r•ation. 
'1'11• oounty Indian popalation lncreaaed approsiaately 12 
peraent frca lt70-1t7t coaparecl to 12 peraent for the total 
popalatioa ( .. f 1) • 

Indian -■plo,aent pattern• ln tb• Takiaa 1111A in ltl0 were 
u follOlf■ ( .. f 1)1 

,-,1.oypnt c:at-,ory Ind lan Total bplo,ee• 
!!Plox,ent in Takiaa INIA 

Go•ernaent 

Nanufacturin9 Total 

luaber I wood 

prlntin9 I publiahi119 

1'on-t1an9f1SSYEiDI !itll 

atrlculture, foreatry 
fiahin9 

conatr\lCtion 

tranaportatlon, C011au-
nication, utiliti•• 

whol•••l•, retail 
trade 

finance, inaurance 
1 real ••tat• 

••r•ice 

Total 

1,13' 10,010 

,o ,,s,o 

50 1,2,0 

10 1,870 

!17 H,!10 

250 11,430 

20 2,110 

10 2,730 

25 U,050 

22 2,110 

40 11,180 

1,s,1 70,030 

Th• uneaployaent rate of Indiana in the area la ••tlaated 
to be 30 percent. 

The Dl•lalon of Plannln9 and DnelopNnt of the Yakiaa 
Tribe hu ••t fortb the followl119 goal• ( .. f 1)1 

1. To pr•••r•• the herlta9e, culture and way of life 
of the Indian people. 
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2. Pull deftlopNnt of tbe Tribe'• renewable 
re■ource• for the econoaic benefit of th• people 
within liaite that will inaure protection of tbeee 
reaourcee. 

3. Continued eoonaalc deftlopNnt to e■tablleb 
diftr■lty of aployaent opportunitiea up co tbe 
llalt■ of full eaplo,aent for tribal ■111ber■• 

4. To proi,ide tboae ••"le•• nece■Nry for increaaln9 
the aocial well-belncJ of tribal __,.r■• 

5. Pull juri■cUct-ion and control within th• 
boundari•• of the Yaklaa Re••r•ation. 

'l'h••• goal• haft been propoaed to guide Yakillla d•••lopaent 
atrat99Y OYer tb• 1910 decade. 

•.,. z ,110.,JCtiP CO!PtrJOl!I 9!!PIB NePJtMTrll scpAaJos 

1'o ■action of tbe Takilla .. ••r•ation 11•• within the 
deai9nated lapact area. Under the con■tr11Ction acenar io■ 
tbe Project would neither affect th• Yakiaa Reeer•ation, 
interfere with th� Tribe'• fiahery right■, nor iat>ed• th• 
Tribe'• deftlopaent CJO&l■• 'l'h• Project would alao not 
iapact th• Treaty fiahin9 ri9ht• of other treaty tribe■ ln 
the ColUllbia River laain. 

In June of lt7t the Yakiaa Tribal Council pau■ed a 
reaolution banning the tran■portation of nuclear waete■, 
reeid�••• fuel■, prod11Ct1 and by-product• within the 
border• of the TakiM hHrvation (Ref 2). ■either th• 
conetruction nor the operation of S/llllP will cauae any ■uch 
Mterial■ to be tran■ported through the Yak!aa R•••rvation. 
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The prlaary benefit of the Project vill be the employment, 
lncoae and population effects on th• aocioeconOfflic 
infra■tructure of the local area. Each of the four 
■cenario■ projects out-ai9ration of conatruction an� 
aecondary workers over the period 1983-1992 reaulting in 
ab■olute population lo•••• and/or declines in the rate of 
growth. Conatruction of the Project, however, diminiahes 
th• out-■lgration for th• area and thua help• aupport th• 
■ocioeconoaic infra■tructure of the area. This aupport uy 
provide a useful tiM period for the Tri-Cities to 
diversify it• econ011ic baae. 

One exaaple of the S/DP effects on the aocioecon011ic 
infra■tructure can be drawn fr011 the difference betveen the 
projected condition• of local achools without. e.9. 
Scenario 4, and�, ••9• Scenario 3, the Project. 

Scenario 4 (baseline) - School■ would experience 
decline■ in enrollment of over 4,000 during th• 1982-
1916 period. This lo•• of atudent• vould ••an 
reduced fundin9 fr011 the State and could reault in 
reduction■ in the teachin9 and adfflinistrative ataff. 
Special levie• to aupport non-baaic educational 
activitiea would be needed. 

Scenario 3 (Conatruction of S/HNP) - Decline• in en
rollment would occur but would be l••• than in 
Scenario 4 due to the population effects of the 
S/HNP conatruction and aecondary workers in the area 
over the 1983-1988 period. Thia maintenance of 
enroll■ent would provide for continuation of State 
fundin9 and reduce the need for apec:ial leviea and 
ataff reduction■• Finally, the ujor addition of 
the S/BNP to the tax base of the Richland School 
Diatrict would virtually eliminate the Diatrict'• 
apecial levy for reaidents. 

While projected achool condition■ are one exupl• of the 
■anner in which I/BNP vill aupport the aocioecon011lc 
infra■tructure of the Tri-Citi••• other illu■tration■ could 
be dravn froa auch dimen■ion■ of the con.unity a■ hou■in9, 
health care, fiacal condition and th• i■pact on local 
buaine■■e■• In each of th••• area■, th• S/HNP effects on 
th• infraatructure would be of ujor benefit •• co91pared to 
the declinln9 econoay and ata9nant population depicted by 
the baaelin• acenario■• 
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In addition to ■upportin9 of the ■ocioeconoaic infra■truc
tur• the Project will provides 

1. Adequate Generation 

The Project will contribute to en■urin9 ■ufficient 
9eneratin9 capacity for th• r�ion and deer•••• 
the probability of an inability to •••t the load 
in the future. Th• potential ■ocioecono..lc coat■ 
of power ■horta9es and curtailment■ have been 
■hovn to be si9nificant in the St•t• of Waahington 
(Ref l). 

2. Tax Benefit■ 

Th• Project will hav• a 1i9niflcant po■ltive 
iapact upon Benton County •• vell •• the State. 
Baaed on 1,11 tax rat••• it la eatl•ated the 
Project would 9en�rftte the follovlnq rev�nue1 

l during conatructlon over and above tho•• r•venue■ ,4 generated under Scenario• l and 4 at the sa■e 
I point• in ti••• 

!■tlaated Revenues 
Durln9 Construction 

State S 380 ■illion 

Benton County S 150 ■illlon 

aenton-PranlcUn 
Tran■it Diatrict L- 8 million 

S 531 111lUon 

Under 19�1 tax rates, durln� o�r•tion, the S/RNP 
would annually provide Benton County vlth SJ0 
•illion in property tax•• and in sale■ tax. The 
State would receive S21.S ■1llion and SS.9 ■illion 15 
reapectively. The lenton-Pranlclin Tran■lt 
Diatrict would receive nearly t400,000 per year. 

Th• ■i9nificant increa•• in the tax ba•• would 
allow Benton County to con■ider ■uch option■ aa 
(a) ai9nificantly l■provin9 aervice■, Cb) 
diabur■in9 fund■ to local co.aunlti••• and (c) 
lowerint tax rate• by aa ■uch aa '70 percent. 

I' 
lncreaaed revenue■ for local juriadiction will 
allow th•• to ■aintaln and i■prove· ■ervice• and 
potentially reduce the property tax levy in the 
County. Further, local 9overn■ent■ will be able 
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to avoid lay-off1 which would be •••ociated wlth 
the baaeli ne acenar ioa. · 

!llployaent 9enefita 

There will be a reduced loa• of joba due to 
conatruction of the facility. bployaent will 
rang• froa 571 in ltll to 4417 in 1981 to 1S77 in 
1991. Over the periOI'! 1983•1991 S/RN? wlll 
provide al110at 24,000 peraon years of e■ploy:1ent. 

Secondary .. ploy•ent will al■o reault �urinq th• 
con■truction and operation■ period■• Previou■ 
re■earch indicated a ■ultiplier of 1.8 for nuclear 
c:on■truction in the Tri-Citiea (Ref 2). Thua, 
as,.rt fr011 c�uter■, lt la projected that 
eonatruction will generate over 16,000 peraon 
year• of •ployaent in other ••ctor■ of t�• 
econoay. 

Operation of the facility will provide e■ployaent 
for 295 individual• ov•r th• 40 year life of the 

4 

facility - 11,100 per1on year• of work. Thia 15 e•plc.•ent and ineo1ae will aupport about 531 job1 
in th• local ec:OnOlly. 

An additional 200 workers wtll be e11ployed during p•riOfiic 
refueling 099r1tiona, and their exP4nditurea will 1upport 
the local eeon011y. 

4. Inc011e Benefit• 

During con■truction, it ia projected that annual 
lnc011e per worker will average $37,000 in 1980 
dollar■ for a total of S949 ■illion over the 
conatruction period. 

4 

Durin9 operation, it 1■ projected that annual 
inCOIH per worker wlll avera9• S23,600 in 1980 Is dollars for a total of S244 •illion over the 40 
year operatln9 life. 

Th••• relatively high lncoae level• will ati■ulate 
other ••ctor1 of econ011y and produce expand•� 
bualne•• activity throu9hout the SMSA. 4 

5. Purchaae of Local Material• and Service• 

Durln9 conatruction Pu9•t intend• to purcha•• 
local auppll•• and aervicea when they are readily 
available and c011petitlvely price�. Given th• 
extent to which the local ec:on011y haa developed in 
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tand• vith nuclear-related conatruction, lt la 
expected that a nwaber of local fir•• vlll provide 
■ateriala and aervic••· 

Durin9 operation, it i• eati■ated that local 
purcha••• of ■aterial• and aervic•• vill be 
approxiaately $5 million per year ln 1911 dollara. 
Over the co year operating life of the facility, 
thla figure total• to S200 fflilllon •pent in the 
local area. 

6. Benefit• to Communities Outside the S�SA 

It la ••tlaated that at any 9lven time, 15 percent 
ol the nuclear conatructlon fore• on the 
R•••rvatlon reside• outside the SMSA and eor.imutes 
on a daily baais. Thus, town• such as Sunnyside, 
Grandview and Mabton will alao benefit from the 
eaploy711ent and income effect• of the S/HNP. 

Under Scenarios l and 4 a number of th••• 
realdent• will be unable to find emploYfflent in the 
area and will mlqrate fro• th••• co11auniti••· 
Scenario• 2 and 3 would each enhance the local 
••ployment op�rtuniti•• for such individuals an� 
thereby diminish out-miqration. 

7. Maintain Character of Tri-Cities 

Perhapa the mo•t commonly voiced socioeconomic 
concern re91rdin9 energy developt11ent relate• to 
it• incompatibility with the character of the 
local area. Since more recent enerqy project• 
have been nonmetropolit•n communiti••• concern ia 
often expre•••d that larqe acale conatruction 
would diarupt the rural lifeatyle. 

The S/HNP, however, will operate to aupoort th• 
exiatin9 quality of life in the Tri-Citiea SMSA. 
The aocial, economic, demographic, inatitutional 
and p■ychological profile of the Tri-Citi•• area 
ha• developed in tandea with nuclear power aince 
1943. 

The conatruction and operation of the S/RNP will 
be in haraony with aocloeconomic trend• which have 
characterized the local area for nearly two 
9eneration■• 
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e,s,2 TRAQ'JC COSTS 

Local road■ have been o.erburdened by the rapid 9rovth 
experienced in the Tri-Citie■ area, re■ultin9 in traffic 
con9e■tion and hi9h accident rate■ in ••veral plac••· In 
ltll, for exaaple, it i■ ••ti■ated that approxiaately ,,100 
coaauter vehicle• were a••ociated with the con•truction 
force of WHP 1, 2 and 4 on the avera9e for the year. 

The di.fhrence between comuter vehicle traUic on the 
R•••rvation � S/HNP a• oppo••d to without 1• project�d 
to avera9e approximately 2,100 additional vehicle• per day 
between 1984-1990. 

The �r••t••t a110unt of COfflffluter traffic will occur un�•r 
Scenario 2 when 4,9,0 total vehicle■ ar• projected. Ev�n 
this peak, however, will only be 81 percent of the 
eatiaat•d avera9e of 6,118 construction union vehicle• 
a••ocia�•d with WNP 1, 2 and 4 in 1981. 

Under Scenario 3, in no year would the nwaber of cOfflftluter 
vehicle• exceed 45 percent of the estimated COfflffluter 
vehicle• in 1911. 

Al-�hcu9h the con1truction 1cenario• indicate cofflfflut-tr 
traffic well below that which existed in 1981, several 
impcovementa are being conaid•r•d by Pu9et1 

l. A new roadway connectin9 the SJ\240 H ighva!' to the 
Plant Site. 

2. SR240 Highway fro• the intersection of the new 
roadway to the By-Paaa Highway intersection will 
operate a• a four-lane facility by utilizing 
1houlder drivin9 for HOV (high occupancy vehicl••I 
in the peak hour• of 6 A.M. to 9 A.M. tovarda th• 
Plant Site and 3130 P.M. to 6 P.M. away fr011 the 
Plant Site. 

3. l■proveaent• at the SR240 Hi9hvay inter1ection 
with the ly•P••• Hi9hway and the intersection of 
the ly•P••• Ri9hway with Van Gi•••n Street. 

Th••• basic i■provem&nt1 will carry the traffic fnr th• 
1/HNP throu9h ita entire construction 1equenc• and 
•chedul••• In addition, 1uch ••••urea •• car pooling and 
shift 1ta99�rin9 will reduce traffic throu9hout the 
con1truction pha••· 

It 1hould be noted that con•truction and operation of 5/HNP 
will 9ener1te 1ub•tantial revenue• for the lenton-rranklin 
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Tranait Authority. Durin9 conatruction, for exuple, S/RNP 
aay 9enerate u auch aa SI aillion for the Tranait 14 
Authority between ltll-1992 over the revenue• received 
under lcenarioa 1 and 4 for the au• ti•• period. During 
operation nearly 9400,000 ■ore would be available annually 15 
under Scenario■ 2 and J ••r•u• Scenario■ 1 and 4. 

Finally, aubatantial revenue■ will accrue to the Road 
Diatrict in Benton County throu9� pro94rty tax•• p•i� on 
the facility. Th••• fund■ could be utillzed to laprove 
road■ in the county. 

Under the baaeline acenario• th••• revenue■ vould not be 
available to either the lenton-rranklin Tranait Authority 
or the Benton County Road District. 
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.. f•r•nc:e• for leotlon 1.5 

Jobn Naeonnau9bey, Bonne•111• tower Adlllni■tratlon, 
tower Jtaqulr ... nta arancb (Dec:ellber t, ltll). 

---le !Pit� ... d;! f• volaae •• Pinal 
, ;repar �lty icp■■nt ler•lc••• 

Inc. for Waabl119ton Public Power lupply lf■t .. , 
.. attle, Wubl119ton (Nay 1979). 
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