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"Ecéonomic Serv1ces
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4 Re. - .'1 Your | Request of June 30 1994 for' ontario Hydro
o Information Relevant to Assess1ng the Impllcatlons of
ACES Recommendatlons on_ a New ODWO for Trltlum 4 o

‘Attached. please flnd our. subm1551on on the potentlal 1mpact of,df
lowerlng thé Ontario Drlnklng Water Objectlve (ODWD). for- trltlum.'

We have 1ncluded -data “on trltlum emissions to water- from ‘our

niclear power plants data on the concentratlon of tritium at water
.supply'plants near. our. nuclear: statlons .and 1nformatlon on sources
- of . tritium. emissions- w1th1n our statlons.¢ Also . prov1ded is an
.‘assessment. of actlons and.‘technologies that:’ could ‘be. used to
further ‘reduce . our tritium to water- emissions, as: well as thelr
potential costs ‘and fea51b111ty for - 1mplementatlon. In many cases
~the’ ‘information - prov1ded is not .as detailed, complete or accurate
-as it~ could be if we were given sufflclent time ~to. do 'a better
study., We - could . augment ‘the information. in parts of "this
subm1s51on if the MOEE requlres it and requests 1t.,‘

We completed our own brlef analy51s -of the potentlal 1mpact .on
ontario Hydro of a lower ODWQ for tritium. We concluded that there .
would be no economic 1mpact if the: proposed level of- 7,000 . Bq/l'
were selected. However, the economic impact of attemptlng to
comply with: the levels recommended by ACES (100 Bg/1l immediately
and 20 Bq/l after 5 years) was estimated to be very 1large,
generally ‘exceeding a bllllon dollars. This was the case: for both

the recommended 100 Bq/l and 20 Bq/l levels

There 1s one varlatlon of the ACES recommendatlons ‘which appears to
;'have no: adverse economic: 1mpact on Ontario Hydro at -all..
‘would-be - a ‘level - of 100 Bg/l applled as an annual average
concentratlon.i The water supply plants near Ontario. Hydro stations
"~ have: already met that crlterlon over -the. past 10 years. - However,
~‘thlS is not the complete scenarlo whlch must be evaluated.p.r E

'The ACES report deals w1th the reductlon of the ODWO for trltlum in
isolation Lil e. exposures from other radlonuclldes ‘have not been
taken 1nto account., It should be noted that exposure to trltlum 1n,;

Thls‘ -






m i : ACES have’ proposed af?

1w’ methodology'be adopted for regulatlng radlonuclldes.. ‘They have -

\-5?proposed that’ guldellnes for ‘each” radionuclide :in each medlum;';'
"sseparately ‘be based on a very- low’ acceptable risk level: of: between_*v

l''and '5°in a million. If the ACES recommendations were accepted,

7 gthen thlS methodology and risk: basis would: have to be applied to.

- . --other: radlonuclldes in order to malntaln a con51stent rationale for =
. the- protectlon ‘of rpublic-. health._ ‘Wehave. applled ‘this. methodology:
“to. other radlonuclldes ‘and’ in . other medla, ‘and have concluded that

© " there. ‘would’ be a 51gn1f1cant 1mpact.@
lower. requlrements “would. place ‘aivery-‘heavy economic .burden  on
fOntarlo Hydro.. Thus, adoptlng a level of 100 Bg/l for.- trltlum,._
av'raged ‘annually, would not - have ‘an” 1mmed1ate 1mpact on - Ontarlo_v

ince the plants were not orlglnally desrgned to achleve zero -

the ACES recommendatlons dlffer markedly from‘

nclu51on,

1on measures. We hope the: data we have prov1ded Will be usedi““

_1Lbe1ng i.very - .low,. we are. looking - forward  to dlscu551ng your-
'1nterpretatlon of these beneflts as applled to the cost beneflt :

',analy51s.,

-_‘Please contact me at 592- 7456 if. you requlre clarlflcatlon of thlS
3fmater1al or any further 1nformatlon. o : ,

"jTechnlcal Superlntendent
‘Env1ronment_Department

Hav1ng to meet’ ‘the resultantj_”

but: would 1nev1tably Jead -to-:a. major f1nanc1al 1mpact.¢ Ingzc

' st benefit analys1s._ Since we 1nterpret the actual benefits s
. ‘which might’ be realized from adopting the ‘ACES recommendatlons as ..



A Submlssmn to the Mlmstry of Env1ronrnent and Energy",
on the Potentlal Impact of R¢ducmg the Ontario Drmkmg




‘:Ontarlo Hydro Subm1351on to the MOEE on the Potentlal Impact llf

‘7'1;0, Introductlon:eﬁ
In response to recent changes,Tinf'the ﬁéx1mum-jaoSe];1imipé“,
recommended iby" the Internatlonal ‘Commission ‘onrgRadiOlogical

-fProtectlon (ICRP)"" “(refil), .-‘drinking : water‘ guidelines:  for ..
radlonuclldes are belng rev1sed downwards e S ;fZ N

MOEE staff haveprecommended lowerlng the Ontarlo Drlnklng Water
Objectlve (ODWO)'for trltlum from the current level of 40 000 Bq/L;'

A report by the Adv1sory Commlttee .on: Emv1ronmenta1 Standardsh

ﬁe~(ACES)fhas recommended ‘ans 1mmed1ate\change to :100: -Bq/L; . ar furtherg_jt'

‘reduction to 20 Bq/I.‘w1th1n ‘5. years,,‘and further reductlons

thereafter toward ‘natural: background levels -of tritium. - It was . '

otentlal 1mpacts on’ Ontarlo Hydro of.'

‘f the 1nformat10n requested (Attachment -1) by -the ' MOEE'
1994) However, only a.

the-short*tlme avallable for;preparatlon.,m,‘;-w

'2.b’ Ontarlo Hydro Trltlum Em1931on Performance

Ontarlo Hydro nuclear plant operatlon is’ regulated by the Atomlc,

Energy Control Board. (AECB) " AECB. em1551on llmlts for -
radlonuclldes are “‘based : ‘international- standards 7 (ICRP -
recommendatlons):' ‘Maximum annual emission’ levels are’ expressed as

‘DELs (derived-‘emission 1limits), ‘in terms: of: the maximum allowable ™~
~station release. of tritium- 1nto water and -reported :in units . of

:‘Curles~ (C1) ‘or Becquerels :(Bq) ~per - month.,}
targetsdare to‘emit less than 1% of the current,DEL for trltlum (on;

‘m nthly’average ba51s)

" The: DELs for 1t1um in- water for the dlfferent nuclear statlonsw

'ﬁare shown in Table 1 1n terms of qu/y.J

utfall L-e.:the max1mum allowable release of trltlum 4

' i.inv lltres -~ This - is ‘called: -the Derlved quuld[

’also recommended;that these levels be*applled on ar’ "never to- be_:f'

“'It attempts:. to provide: as ‘much asha;

Station .operating. -

The trltlum DEL llmlt cang»f'

d1v1ded by the total coollng water flow “from the statlon for?f;V

The DLC values for each statlon are.. alsoui;f



'5 years

. re'shown 1n graphlcal form in Flgure 1
;,VDEL operatlng target has never- ‘been exceeded.

”jActual measured concentratlons of tritium 1n drlnklng water at the
”water »supply plants (WSPs),,near the .- nuclear. stations i for
approx1mately ‘the .past- 10 years .is :shown “in graphlcal form -in
Flgures 2to 11 (weekly average) and Flgures 12 to 21 (annual .
average) From these data:it> can be seen that'-- L R

”1g%wf;gThe annual average concentratlons have been quite low, . ranglng
S Thfrom 7 to 40" Bq/L over: the~past 10 :years “for: ‘all WSPs:eXcept.
‘for the Port: Elgin WSP (77.9.:Bg/L; in 11991). sand, the - Ajax ‘WSP .

e tratlons ‘have:: dropped.somewhat,xranglng from 7 4Ato 27 -
;qu/Ljexcept at Port Elgln (34. 3 77 9 Bq/L) : T

oncentratlonS/never;exceeded;vhe;Apﬁi'gg
averagefor weekly average) ST

?Concentratlons never: exceeded the proposed 7000 Bq/L;(annual o
faverage,*weekly .average ..or dally average) . Ontarlo ‘Hyd¥o
" .would require no further programs in addltlon to those already

in laceﬂfor~reductlon’of*trltlum emlss1ons. S e T

»VConcentratlons never exceeded 100 Bq/L on an annual average.
i sls, ‘but *did .exceed: th1Sg1evel on .ay weekly average -basis
;~f(shortest‘t1me perlod.measured) as: shown in Table.2, where the
‘;percentage of weeks -exceeding 100 Bq/L is .given. . -Ontario
. Hydro would require further: tritium reductlon actions to meet
. this’ level as recommended by ACES (1 e. if it were not applled
_‘as an annual average) C = : e ST

=T Trltlum ‘levels frequently exceeded 20 Bq/L on an annual
R average basis or on a weekly average basis. ontario ~Hydro
- would:require: further tritium reduction measures-on-a. broad
"fscale tomeet. “this proposed llmlt no: matter what averaglng
ffperlod 1s applled . S L L S

clear statlons is’ exceedlngly small typlcally from-ﬂfw~ e -
'03 to 0_8 uSv 1n 1993 (Ref 2, 3,4,5, 6 -—Dose Summary reports for]

"Over‘this perlod the 1%:~“

n(72 5. Bq/L 1n 1988). :Also, in.the past.5 years. (1989 to: 1993);,f_;t



Trltlum"Em1581on~Sources,and Trends

( Y
A3 1 ‘1dent1ficat10nlof Keyr

Nuclear Plants

Trltlum 1s produced from neutron»actlvatlon”of-the heavy water,
systems in*:a .CANDU: reactor,_l e.-the moderator«system (contalnlng.
10 30:Cix ofrtrltlum ‘per: kg of D,0) "and the:heat: transport system - (1-

Cl/kg) Tritium: ~is' an ‘unavoidable’ byproduct -0f-. reactor
operatlon._ See Flgure 22 for a 51mp11f1ed CANDU’power reactor flow

: t'\_l.

2 eakagew P 5L X lverzdra
; ct1ve quuld. Waste systenu ; Thls system “also
.*':numberw of other ~m1nor

. " gr
tanks is sampled ‘and analyzed treated 1f necessary and then pumped
out:to’ the lake- ‘viarthe CCW-discharge.  However,: trltlum ‘cannot be -
removedﬁby any rof :this: system = treatment methods (decay”tanks,
flltratlon and 1on exchange) o i N e e

s "A :

Smaller amounts :of trltlum are‘ released from housekeeplng
act1v1t1es ‘such’ as laundry and- tool decontamlnatlon.,,Thesevare'
also . collected in the ALW system. - S ' : BRI




~ _’_4'»

':the faulty equlpment was: shut«down and 1solated. <PNGS :has:

'recently 1mproved thelr leak detection capablllty by 1nstalllng on=.""

‘f‘~~11ne/tr1t1um “monitors-.iin thelr reactor bulldlng serv1ce waterfff

(RBSW) effluent stream. ' ‘ 4 _M;ma S ET

Because of statlon de51gn dlfferences, RBSW effluent at PNGS 1s a"
separate'dlscharge ‘to ‘the station outfall while:.at BNGS-A,: BNGS—B
~and®*'DNGS7 ““RBSW - effluent‘emptles 1nto “the: CCW dlscharge before,
1eav1ng the statlon. RS- T T LT E L

Another key source of trltlum via equlpment fallure is- the b01lers

~~Although not" cooled directly by lake :water, a - tube. leak (of heat . -

transport Dﬁn in’a boiler results:inzcontamination: of‘the’ secondary;
llght water 51de.- B01ler blowdown 1s used to remove some. . of " the»

: Trltlum em1551on data for the past 5 years (1989 to 1993)
'wblncluded“in Table 3. These“data :are the -annual. station- total
trltlum emissions. More detailed data, providing weekly or month1y<'

-emission data and. ‘some providing dlscrete source data is 1ncluded“"

for the past 3 years (1991 to 1993)

3 2 1 PNGS

":Monthly data for trltlum to water: em1551ons for.. PNGS' for 1991,
1992, 1993 and" 6 months of - 1994 are. glven in Tables 4, 5 and. 6.
'rltlumffemlss1ons :data for.“PNGS<A :are - available. for several
namely the ccw: effluent,,RBSW Upgrader effluent (UPP ‘ahd
vulzer), sewage and Auxiliary. ‘Irradiated ‘Fuel Bay.. (AIFB) effluent.
or'PNGS—B are only for CCW effluent and RBSW.‘ The upgraders,:g_

WUpathwaya(essentlally ALW system;releases) normally éontrlbuteSQfﬁ
0%=-70%-of*the. total trltlum em1551ons, w1th most of the remalnderfz




'5j'f
'jfrom the RBSW effluent 1992 RBSW emlss1ons were unusually hlgh as
,e";the result of -a.large’ 51ng1e event release of tritium from a tube'_
far-rupture 1n a moderator heat exchanger (August 1992) :

M) R

o~ r,;..,w -

3 2. 2 BNGS-A

.Weekly data for trltlum em1551ons to water are glven for. BNGS~A for

+1991,°.1992 and 1993 in:Table 7. This dataﬁ;s‘not_avallahle_brokeniﬂ;7

'down 1nto component sources. = However, “incidences .of tritium
. emissions that were clearly higher than 'usual correlated with
“:instances of“- equlpment fallures such as b01ler or- heat exchanger

',}leaks.w;:;i, n.,'rﬁ., e N ol

.{ﬁThe annual contrlbutlon“from equlpmentrleaks wa Mestlmated as the
‘*Pexcess “tritium.s:above zhormal’ ‘emission; levels::
~7occurred.m~Accord1ng to these estlmates, thqggontrlbutlon from_

en=:these .léaks -

operatlon without equlpment failures was:29%- o 71% sof the. total (3 if'”

"year ‘average. 47%), while equlpment fallures (mostly b01ler leaksy
;contrlbuted the- remalnder (3 year: -average 53%) .- Better ‘data could
notirbe’ . obtalned 1n the tlme perlod avallable tou prepare thls"

report. v ! A o . R e T
"~73 2 3 BNGS-B

’“Weekly,data for trltlum em1551ons to water are. glven for BNGS B for
f1992 and 1993 1n~Tab1e 8.. No breakdown ‘or estlmate of -

-?Monthly trltlum em1551ons to water data are avallable for 1993 1n'7
,hTable 9. No breakdown or. estlmate of component sources of trltlum
«aem1551ons 1s avallable for DNGS._' . : :

A summary of- annual em1ss1ons from all statlons is. glven 1n Tablef
10, . . e :

are other prov1nc1al programs (MISA, . Air. Management Inltlatlve,« |
,xPhase Out of Ozone Depletlng Substances) whlch'are plac1ng a largeru

trltlum releases,sexcept Jfor.s the potentlal ampact 1f the MOEE('h
chooses a‘new’. ODWO" for: tritium Wthh is: very low.ngowever thereeg_



BEARE

There are ‘no- spec1f1cffederal programs affectlng future trltlum
releases, other than the. ong01ng ‘enforcement by “the .AECB of the
ATARA . pr1n01p1e (keep emissions As .Low As’ Reasonably Achlevable
"social and economic factors being taken into account) ~This -is a

contlnuous process whlch may affect future emlss1ons.

There are ex1st1ng programs w1th1n Ontarlo Hydro whlch are 1ntended»
to reduce future trltlum em1s51ons..:21v o S

Spec1flc programs ~are. now .iin ~place. - for minimiéingn
leakage/fallures 1n the. b01lers ‘and major heat exchangers.

'b011er program 1nc1udes,l1mproved_”chemlcal control a
ions, :water, lanc1ng, ‘tuberplugging. and: electrosleeVLng
technologlcal development ploneered by Ontarlo Hydro

”%iyr'nglng'moderatorAheat exchangers are belng 1nspected repalred
- ?and/or replaced. S L _ , , _A,,tw

These ‘programs should reduce the frequency' of occa51onal
hlgher than normal em1ss1ons. : U

”3)-3¥The ex1st1ng trltlum management -program . cons1sts of sendlng
R ﬁ;ﬂiho“from all:ontario: Hydro nuclear- stations to ‘the ‘Tritium
" Removal.Facility located:on the'Darlington.NGS site. where ‘the.
D,0 is treated to remove much,of ‘the tritium and then returned -
to ' the . statlon of ‘origin. = -The extracted- trltlump'is '
-1mmoblllzed as .a metal hydride -and stored safely on site.
“,AW1thout the TRF, - equilibrium tritium concentrations would be
~ ‘about 40 ‘Ci/kg of moderator D20 and 2 Ci/kg of .heat transport
' D,0" (ref.7). The TRF is meant to achieve and maintain lower
equlllbrlum tritium levels .of about 15 Ci/kg moderator. and 1
*Cl/kg heat transport The 1993 average tritium concentrations
‘were 13. 99 Cl/kg'moderator and 1.16 Ci/kg heat transport (ref.
8). ‘This - program reduces. the impact of. both - the:. regular
e em1551ons ,from a. 1arge number of small ‘sources - and - the
S ‘occas1onal emlss1ons from equlpment fallures.




The ALW system hold up tanks contaln a collectlon of waste llghtt'
(ordlnary)d water‘ contamlnated withi- svery: smallw'amounts " of
radloact1v1ty -This" waste water:- comes from a large number of small

sources. DT e Teie D e s ,“)“f,gg_ﬁzh,,

1) 0pt10n One' Pollutlon Preventlon Studles

One optlon for reduc1ng the trltlum 1n the ALW system is tof

undertake a. large‘exten51ve study. and monltorlng program to -

hat..-feeds the

'l characterlze ‘each'-of “the sources:-and.. ‘pathways:
CALW system, ‘in=zthe; hope sthata 'small number: o

so‘rces may be.

1dent1f1ed as the: majorlcontrlbutors—a It may;thenvbe p0551blef¢3;t

- to. reduce trltlum .losses™ from’ ‘those.-sources.:
" would: be requlred at each statlon ‘because “of
des;gn ‘and operatlonr The ‘cost: of?;he«study
$0.5 million, but further work would
estlmate. However it should ‘also? be noted«thata
o ALARA (as Jow - as reasonably achlevable) prlnc1ple em1551on,3

source reductlon%hasr

, el -f It falls well below the operatlng target '
””of 1% of the* max1mum‘”AECB “release:. 11m1t.“1: Furthermore,?
malntenance ‘and’ housekeeplng procedures have - always :been ‘in
place to’ mlnlmlze the loss of D,0 (and thus trltlum),_not only"

. to keep em1551ons low, but .also for. economlc reasons asl%o is
very costly (nomlnally about $400 per kg) TS : ‘

2) Optlon 2- Detrltlatlon of Waste Water ], “"gigu-,;n,

Another optlon.ls to remove;the very slow: concentratlon trltlum
: from all the collected waste water in the, ALW system before it
R K- released to:theilak

~~large volumes ‘of*water: w1th ‘'suchlow tritium: concentratlons."
“The only" fea51b1e method-of removing.this tritium is by vacuum
dlstlllatlon._ The detrltlatlon .factor- would: ‘be" ‘dbout -1000:to
1. Thls process s’ a proven technology and is used at- Ontarlo

pr T
follow1ng«they?- .

z*The 'TRF "is mot: suitable ‘for treating

’water that 1s contamlnated w1th"_a



. 8.

Hydro equ1pment the capltal -Cost -of sudh a’ dlstlllatloncf
‘process .to’: handle “the ALW.::ofi alls: Ontarlo Hydro ~nuclear
-'statlons would be’ welllover $500 mllllon.F-Operatlng ‘costs
~have - not been*well ‘estimated; ‘but are- expected sto be»manyy
‘millions.:of. dollars because of the high energy usage.required’
by this? system., ‘The total:cost of: building and- operatlng »guch
detritiation units for :all nuclear statlons could: exceed a

bllllon dollars.

Flgure 26 shows';a schematic of a proposed Waste Water
: <Detr1t1at10n ‘Process.. It. would :consist..of .a prefllter,*v
ngevaporator dlstlllatlon‘towers .reboilers,: vacuunlpumps heat

=exchangers and~storage tanks. The concentrated product ‘can be
n.1mmoblllzed _for low cost storage, sor: further etreated by '

i*ﬁestlmate for the cost-of the study and. the new: trltlum monltors'ls,f
~‘not avallable at thlS t1me.~' : : : o

,_dThe - cost and effectlveness of 1mplement1ng other leak
- detectlon/response measures’ w1ll not be ‘known untll the PNGS studyv

»1s comploted.p

;2) 0pt1on 2. Improve Inspectlon and Malntenanceflﬂ

,‘ L - . .

Another optlon to reduce trltlum em1551ons from equlpment 1eaks 1s
o mlnlmlze corr051on and to improve: the: .inspection and maintenance ,
i ;;‘Such programs have already ‘been. -

thus ellmlnatlng dlrect;trltlum:

However 1t -would. result ~in a; bulldup of;;_

‘m”ln ‘th boller/feedwater/steam system., Thls”




¢creases em1551ons of trltlum to a1r untll the trltlum in thlsf-'
'syste' cou; dfbe removed (requlres a‘new vacuum dlstlllatlon process

be ' “The."cost ::0f 3 ‘modlfylng' ~the: :boiler. . blowdown  “-
. of . all nuclear plants has been estlmated at about 31509'A

';7Atfourthiopt10n for trltlum reductlon is.: to prov1de another layer
.~ oficontainment: for heat exchangers; i:e. modlfy all heat- exchangers
_‘xthat are now cooled dlrectly by lake water S0 that they prov1def

"ven fe“s1ble,

glvenf”f.'

to mlnlmlze occa51onal unexpected equ1pment fallures:'**

““itlum em1551ons) would be tOWreplace aglng equlpment,i -

rfidollars)““th1Sewould be a:. prohlbltlvely costly measure.

B

55 0 COnc1u51ons

‘ﬂOver the past 5 years trltlum levels at WSPs around Ontarlo Hydro’
nuclear stations normally range : from 7 to.27. Bq/L w1th the Port
AElgln WSP somewhat higherat 34 to 78 Bq/Lf - They:. occa51onally .

.“exceed 100 Bq/L (see Table 2. for- frequency of exceedance) on a.

”Thefzo Bq/L,level Adsu exceededsfrequently for all averaglng.

‘Based on:the: MOEE. request}toflook only:ati; .
"reduc1ng trltlum emissions, in relation to lowerlng ‘the ODWO- for K

:average “(or:: shorter) ba51s,gbut never:.on:an-annual, averageivr

Sy t undetermlned level we conclude the follow1ng _L~?



,“{If the ODWO were setﬁto thel‘evel recommended by the World<
-*}aHealth Organlzatlon or:” "MOEE 'staff, ‘namely 78005 t0%7000: Bq/L,

":’‘there-would: be: 1itt
‘@onclusion's tis - “basedq on ‘the:: ‘data. for. tritium in ‘WSPs» near
Ontario Hydro nuclear statlons. ‘The data show that over., thei
past 10 years trltlum levels have never exceeded 7000 Bq/L

S P

- :If the ODWO were set to the level recommended by ACES namely
S #1000 Bq/LJon a’i"never:. to: be:-exceeded"- basis,: .there : would'be'a
«iheavY“financial'impact'on ontario Hydro. -.The .100. Bq/L: level
is-exceeded ‘regularly-<but not ‘frequently, as can be: ‘seen. from
-fexamlnlng the weekly average WSP,trltlum data .over:; the past 10‘

’h?reactorishutdOWns wouldlbe requlred to: stay belowéthe Aimit, ,
:resultlng in- 1ncreased“em1551ons from quand ac1d gases from~

*gdetrltlatlon plant:for remov1ng low trltlum concentratlonsf
~i~from ”large ‘volumes+of .fwaste - llght water.l.awslgnlflcant'
':f’equlpment modlflcatlonsdto av01dl%0/tr1t1um leaks ‘would: alsov‘
fbe reguired as" ‘described’ above.~ ‘Costs were. estlmated at over
'Aa bllllon dollars for .each of these optlons.f B w

~ =" If ODWO for trltlum were set to 100 Bq/L annual average,_then
' it appears that . there would be 1little additional. ~econonic.
‘1mpact on Ontarlo ‘Hydro. 'However, we are convinced that there
"will '‘be a very large economlc 1mpact for the follow1ng',.

-ereasons-"= : : LU e e

o'*Thls soc1o economlcastudy ‘is’ focu51ng on trltlum in drlnklng
s water.® only, “to’:ithe “exclusion-of.all other radlonuclldes 1n,
~-drinking-water, and. 1gnor1ng the: -exposure-to re51dents near a
- nuclear: plant* from':all: .the: plant’ ‘other »:radioactive
emlss1ons.* If:the: 100'Bq/L 1imit-is chosen for: trltlum[-andk,
with - dt'*therisk ™ basis of 25 2 1in a'lnllllon, Citviwould «-be
?1nconce1vablezthat the? same rlsk ba51s should. not be. applledng
“to’ each’radlonucllderemltted_ iThe: potentlal health ‘effects -

eConomic: cimpact on. Ontarlo“Hydro. This. |




radloactlve mlSSlons)lontarlo Hydro would haVe¢ o reduce. its:.

£o° all of our{*f

jfradloactlve emissions: to: a1r4by up to a: “factor “of about T=

- fold. Emlss1ons of tr1t1um,xcarbon—14 and radloactlve nobleﬁﬁ
‘gases. to air “would all :be. affected.. Table 11 presents the_riz
emission reductlon factors whlch.would be requlred to meet:the -

lover: risk: “factors recommended by ACES. These factors‘are:
based on an: analys1s of: Ontarlo Hydro measured dose 1mpacts.'
for. 1993 (Ref 6)-. There’ was_insufficient time to ‘extend this-
analys1s back 5 years. Reductions would be- requlred whether"
the risk factor were applled 1nd1v1dually to each radlonucllde‘
for each pathway,,or for multlple pathways.-A S o

'ffconsumlng mi } frults .and: vegetables.“ For the- rlsk leVel ofﬂy
. ‘onei
'{-maX1mum allowable concentratlons for the consumptlon of- mllk T.

*;vegetables andmflsh,l,“;lﬁr“h-wllm,_;”m_llwy,_ oL

1mpact of \hav1ng “to 'make' these" em1551onﬂf‘

’lﬂreductions has not been evaluated *but 1s expected -to be very -

o Slnce ‘the plants . were- -:never desxgned for- zero'.
'dlscharge, it may never be poss1b1e to modlfy them to achleveg
' the.required- reductlons P substantial amount of time.fand

'_effort ‘would be required to evaluate the fea51b111ty and cOst
-of ach1ev1ng these proposed lower em1551on llmlts.1 el

inia million,’: ‘natural background ilevels .would, exceed“ﬁhef”"
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SR N IR MATTACHMENT Eo e
.~ INFORMATION NEEDS TO REVIEW: IMPLICATIONS OF. 7 <+
RECOMMENDATIONS OE ACES ON A NEW ODWO FOR TRITIUM

IDENTIFY SOURCES AND TRENDS OF POLLUTANTS 1 R

Intent : Identlfy key sources of tnt1urr1 in the relevant plants
' '::;Key Tasks ’a; Can you 1dent1fy key sources of tritium from your plants"
b . ‘Please assemble data/estrmates of past and present (over the past five

» years) tritium: reledses from the key ‘sources identified in (@). This will
~ define “base-Case’ pollutton level" from whrch technologles wrll reduce '
'pollutant releases L o UER S e

c. ‘_What prova ‘al federal and external p ;'-rams and 1n1t1at1ves ex1st that
i may effect future tntrum releases B T P I P

D 'DEVELOP ABATEMENT cosr FUNCTIONS

T "f; Intent Denve abatement cost funcnons for specrﬁc key sources and aggregate to get cost functron
-~ .for’all sources. The range of opt10ns should-include at least two polar scenanos - Do nothmg

vand ’f'the maxtmum techmcally feasrble degree of control

) l:f:%Key Tasks a. Define feasrble technologres and acttons that can’ reduce tnttum by each
 key - source. = Note: compatrblhnes of technologles among “sources: for -
. combining - them into’ "technology’ ‘trains'. A Technology/Actlon ]
- ‘combination " that' can be mstalled at a source 1s called an "Abatement

’.Program
b. For each Abatement Program develop estrmates of
i g Tntrum reducuon efﬁcrenc1es and drscharge reductrons

S n ++  Capital and operatmg costs of application to specrﬁc sources 1n Ontano g
..+ il Potential for inter-media contaminant transfers SRR R
SRS A A Range of uncertamty for estrmates '
- c Menu of Abaternent Programs for all ‘sources wrll be used to generate
L aggregate abaternent cost funct10ns that wrll be. used to evaluate range of
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h PnckenngANGS TnﬁumReleases 9101 tosﬂ?. o
Trmum R Tota(Act S ekt
,‘ Avg . U maxcon BgL " Cx/mth . Bymi m3/mth

T AR UL - uC¥ml : quml
" CCW effiuent - . " Co s e
N - 1) _101:—:4)5 e ©L73E€030
9102 [128E-06. . o T o0 [224E+02
g . 9103 S 3MED6 U T T LT 490E+02
9104 795606 . . . . - 929E«02 - .
9105 - 3.6SE-06 . S 4B4E402. . LTS e
9106~ {.54E-06- - C LU 33BE402 .o .
... 9107 "1.79E-06 ST 370842
_.~9108 1.27E06 . - T 2956402
© .. 9109 300808 oo T98E402T .
9110 ' 855606 - ST U 9BIERD2 o
9111 “1.58E-06 - 276E+02
. 9112° "1.856-06 L h3TeEe02
-avg T 3B4E06 - - 77 B.03E+02 T 2.23E+13
“sum ' L 723403
UPP-B Effluent =+ . . : ) e
L T 8101 3626060 . 1.31E+00 -,
T 9102 624E06 ... 226E+00
7.9103 | 4.19E-06. - S e . - 1.80EH0
~9104 - 134E05. . .- - . -4B89E+00
. 9105 S518E-06 - . - .. 1.88E+00 -
. 9106° I3 67E06 R 00
.8107 73 89E-05
9108~ 4.91E-05 . .
9109 " 1.78BE05 - :
91107 " 285E-05
, 8111 3.89E05 .
S 9112 YE61E06 - IR
.avg : 1785—05 L 2.38E+11
sum . oL A "'j’7.73t-:+01 o
L]
UPP-AEffuent - . S S ‘
' 9101 604E06 . - . 6.91E+00°
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-t . 9106 5.09E-06-. C e T2BE400.
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g C543E401. . 00
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3256402
. - 4.96E+02
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sum ' : : .,717E+00‘ P . -
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B 9112 421E-05 . - ‘ '196£+oo P
Cavg <. 22905 . . '8.91E:01 - 3.29E+10
. Ssum . . SO7EH01 T T
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. © . sum-

_RBSW Effiuent -
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8526402

Total'Act -
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000E€00: .~ 1 i T

1.006+02"

- 4.026+01.. -,

AT0E+01 -

“4.70E+01 -

0.00E+00 . %~

8.0SE+Q1

0.00E+00" g

0.00E+00 .
“336E+01: '
- 0.00E +00:

5.37E+01

L3Q2E401 L

368E+01 1.36E+12 '

441E+02 e :

1.14E*b4 ‘

. &mmﬂw Qf
Ts‘TN_ \;_m\ss G&S'l :

2.83E+14

S416E+12

"2 6SE+11

L 131E+14
L 2B6E+12

A21E+12.

- 3.95E+11
83E+12.

. 7.64E+03
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Avgiiom
ciuCiml> - i/

9201 325E:06 SAIE-D4 -~ . LSS2Ee02.
19202 2.81E-06 7.84E-04 - ':4.7_45*02 o . R '

9203 4.78E-D6 "3.87E-04 .. 1.04E+03
8204 1.41E-06 4.97E-05 : ’2’45&4-02 :
9205 . 2.14E-06 410E-04 = . 3.73E+02 .
‘9206 2.88E-06 365€-04 6.285+02 o
$207 > :8.30E-07 -212E-05 © L UTASEH2. L
9208 _ 7.74E-06 . 1.35€-03 <. _129E+03
9209 . 3.91E-06 2.09E-04 - T 6.96E402
9210 1.68E-06 8.99E-05 | 2.46E+02° L e
9211 5.78E-05 3.45E-04 . BA2E+02° SRR
9212 1.58E-05 1.84E-03 2.98E+03 .- :
Cavg 8.75E-06° - . 7936402 293&+13 9oee+o7 ;
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2.74E-05 . 4.93E-05 -  3.14E+01.
2.71E-04 630E-05 - 3.87E+01 . o
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sum ..
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§207. 4.99€-05 4.28E-05 C107E+03 .
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S e e - 'Alraemuw T
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9202 0.00E+00:.: - 0.00E400: -:
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9207 1.59E-06 " 2.54€-01
- 9208 “0.00E+00 . D.00E+00
‘9209 “1.01E-06 = - - 231E-01
9210 - 1.99E06 _ . 3.42E-01°
- 9211 "0.00E+00 = ' 0.00E+00.
9212  1.96E-06 B . 446E01 . . -
cavg - © 7.83E-06 - 1.89E-01  7.01E+09
sum - B 2.27E400 - " b e

" ‘Sulzer A SW Effluent - .
9201 6.47E05 : 2.41E+00°
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Cosum L o . T.24E401 ’
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Coavg . T 445E05 - 7.756400 " 2.87E€11 .
sum T 930E+01.
Tot81925um-‘, ‘ - . ‘8.1OE*;04'
.PickeringB92
Titum © . Total Act - Vol
Avg max con  Ba/l ‘Cumth - . m3/mth
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. 9205 0.00E+Q0 -
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- CCW effluent

9209 . 0.00E+00 .
19210 0.00E+00 - -
9211 0.00E400 .
. 9212 0.00E+00" . T
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sum’ . e ©119E+03 - '
CL92sumt L - 122&+03
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9311<T1.39E-06 -6.97E-06 . . . 46B8E+01:
9312 0.00E+00 0.Q0E+00 . v 0.00E+00.
: ; Lo {s8E+02. .o
oL L B23E+02°
SOnran T 3.02E402

S.89EDT <o v A1 IA33EH0STE
4416017 7 7 L2 1SE+05
720601 0 " 16SE#05E
6.58E-01.. . . " 1.GTE+05-+4
. 0.00E+00 - 12 0.00E+00
o '0.00E+0 YOE+QO -, "0.D0E+00 © 7 0.00E+00:¢
. T79404 -3.71ED6 148E05: - - 6.15E-01. " 1.66E+05 "
* 9405 "0.00E+00- 0.00E+0Q ~Q.00E+00 . . . O.0QE+00 " :
9406 <, 2.49E06 . '9.98E-06 . . . 441E0T. o . S ATTEHOS
avg. JT1.86E06 - .- 6.88E+01 4.09E-01 “1.51E+10 . 2.20E+05
93 sum ;o X Srov T S565E+00 R A
,mufwca,.ﬁt ,. Nuwm+8

N.8m+8 ...u.dm+i.,
S - 3A2E400 00 . 4.66E+04
R Aﬁm,éo : CIUBT3EH04 T
: 1346400+ H373E+04 7
S - 287E40Q ¢ U0 w4.66ER4 T
: o1 228E400 CT U 3T2E+04
UL 206BE+00 3726404
. 2496400 - 4656404
5. o 1 1.89E+00 - w3 71E+04
{0 257E400Q - H3T2EH04T
Sii . 326E400 o0 w4,66E+04 C.
L 439E00 . 7 SBTSE404TT
(73IE+00 o .gu.dmgsoa_.;.,;
34SE+00- 4.B6E+04 °

2.36E+00
.5.80E+00
C2.22E400 .
L9.56E01 i
3.06E+00 .
"330E+01- .
5.50€+01

- 2.97E-01"
. 0.00E+00
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-.0. OOE+00'
- 1.96E+05
" 2.46E405 -

© 2.43E405
1.96E405 - .
TQ.00E+00 - - .
: . -2.45E405 . -
2 S 6. . 0.00E : ) ".0.00E+00 -
. Pl L avg . < T.G1E06 ':'»%-’7 2.82E+02 159E+oo 587E+10 ‘2.08E+405
" R 83sum” . ] = “1.896+01
©8394 sum . 2.85E+01-
Total 93 sum - " 1.39E+04 : S e il Tk
‘Total 9394sum . 209E+04 . S T e
Picketing B NGS ALW 8301:t5 9406
Tritum ) . TotzlAct g / o Vol
. -Avg . . - maxcon -Bgl . Ci jm m3/mth
< uClml - uCéml - .
CCWaeffluent. - . - - ~.-l- . ... S o
0.00E+00 0.006+00 - [0.00E+00 " .D.00E+00.
. 0.00E+00- 0.00E+00 . 7. . 0.00E+00 ~ .. 0.00E+00
. A28E-07 ‘T.J0E-0S - - .~ .. 7.45E+01- T 174E+08 - |
4 0.00E+00--0.00E+00. ~ .- . 0.00E+00 L0 000E+00 -
-0,00E+00 '0.00E+00." - . [ 0.00E+00.. " =« Q.00E+0Q. " li-
- " 0,00E+00" 0.00E+00_ . " - 0.00E+00 ° = = 7 0.00E+00. -
“0.00E+00." - '0.00E+00 7 000E+00, -7
. 0.00E : - 0.00E+00 - .. OL0O0E+00 .. .
392{-:+o1 ST 2ATEHG8.
" 337606, 5 57E+00 : 2.32E+08 |
227E06 . 4385+eo < U2.90E+08 -
_7.58&-06 o 3.59E+01 T 2.02E408
: “Q.00E+00-, i< -D.00E+00 <o --0.00E400
’ : 1.04E-050 .0 . (262E+00 - - 724E407 . _
243E06° - 4B81E+00 T 23264087 L.
. F0.00E+QQ" - *  000E+00 - -, 000E¥00 -
0.00E+0-. ©0.00E+00.. - 77 0.00E+00.
< 0.00E+00 7" - 0.00E+00. .- % 0.00E+00
6.15E-06; 1aze+oo 9.28E+00 343&+11 1,89E+08 .
i 1.60E+02 T
i s 1.6TE+02. . -
9301 -oooemo;' ; . 0.00E+00:
. 9302 . 0.00E+00" <+ 0.00E+00 .
'9303 " 3.87E-06 T 2B9E+07 LEe
9304 0.00E+00 0 T 000E+00 T
9305 0.00E+00 . 0.OCE+00 - ' .- o
19306 2.99E-06 . " 2.69E+07
9307 0.00E+00 .0. ' Q.00E+00
9308 .. 1.25E-06 - ) - 33TE+07
~ 9309 0:00E+00 -0.00€: 0.00E+00
9310 2.06E-05 : _ . [2.69E+07 .
. 9311 17306 7 5.B2E+Q1 . 336E+07
. 9312 1.51E-06 . 408E+01 2.69E+07 -
9401 ", 1.47E-06 . " ©3.95E401. . . 2.69E+07
9402 "B.SSE-06 28868402 - '335E+07
-8403 . 6.35E-06' U 1.70E+02 .. 268E+07 "
9404 . 128E-05 351E-05 C. . 344E+02 . 269E+07 S
.'9405 0.00E+00 O0.00E+00., =~ - 0.00E+00 . QO0E«00.. . v S
" "'9406 " 0.00E+00 oooe+oo “ 70 - L 0.00E+00. - o 0.00B+00 - o e T
avg. .A.x3.40_E-os 126E+02 9.56E4+01 354€+12 281E+o7 R T
< 93sum T . :  879E+02. . S
L 93%4sum Ll DT T CyTE+03] .
S . Totat GmndS3 sum ¢ TUTTM UL 1 49E+04 - B
: s TotaIGrand93945um( e -2.28E+04 - ‘
o Total on annual report (113% w1 44E404 - e o ) ‘
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:“T('L\-r\w\ Cmggxoés - RBSW T 254E+14  6.BBE+03.4.61E401 - 404E+01 . Y6 S, - - )
- - UppB F_muem L 2.81E413.-7.59E+02.5,086+00 .1 256+01" - 55, T

,UPPAEfﬂuent
' Sewaga
CAIFB

[ 325E+13 - 8.77E+02° 5.88E+00, "6.68E+00 7 ¢ > -
. 228E#11-6.16E+00 [4.12E:02" *4.08E°01 "~ = =
72.09E+11 - S.65E+00 13.79E-02. " 6.01E-01" -

. 122E+12.7330E401.2.21€-01 2.41E-01~

" 7.01E+11° 1.89E+01. 1.27E01 1 1.25E-01 .

: St e1I00E+02 L 1.01E+02.
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CTRMUM 1 mm?\

Bruoe A 92 weekiy re@g

Bmce A 93 weekly réport Tritioen: Releas&s N

ALWC&/wk B

930106 252 .
--.930113.. - 89 . . o 2st
1930120 e 11920122 | 1389 -
©.-930127 - ‘920129 . 1038, -
1.930203. .. o 773
2930210 - .38 -,
930217 - 1857
930224 ©695 T
930303 174 ! . )
. 930310 507 910313 - 1475
930317 -568 CL TR
7930324 374 910327+
930331° - 451
930407 384
930414. 1.372 .
830421 325 .
930428 : 449
930505 . 1221 268
930512 - 353 : _
930519 518 910522
930526 548 910528
" 930602 403 ‘910605
© 930609 581" : :
930616 689 . ‘
930623 4517 -
-.930630 -6305 520 .
*,:930707. . 4457 ‘BL
7930714 s BLTt o
© 930721 723, “18L 920722 . , 1,2BL.
hériey ooe. Te o s evser 2480
7930804 - ‘906 .18l : " 45 - 910807 . e
© 930811 - 587, “1,38BL 920812. .- 154 -;sg:gg;g 1§§gt
: 930818 907 - 1,38BL : S
930825 - 588" 1BL 355 ©.'910904: “48L 133207
930901 - 892. C1BL STz 9109 1,4 BL
" 930908 545 - 1Bl - . 439 ©-.910918 ‘BL
--930915 832 -1,34BL° 3200 - i S e
930922 832 v .13,48L . 884 - . 8L 14254 13838 5.1E+14,
7930929 -804 13, 609 . 9. BL . :
- 931006 964 461 911016 - 1BL”
931013 689 335 911023
- 831020 743 $70
7931027 :-801 - 376 2 18L 9573 -
1931103 904, . . 473 911113 .- 18L. '
931110 1445 . 1, 3 boiler leak - 921111 2163 911120 18L
931117, 163 - . 1, 3 boiler leak 921118 2503 R,
931124 139" " 1,3 boiler leak: ¥ ...921125 2757 911204
931201 649. 1, 3boilerleak. 921202 - 2927 12942 911211
J 931208 - . 1015 > 1.3 boiler leak "~ . 921209 3973 911218
~9312157- ‘158 1,3 boilerteak - . 921216 5655 e
931222 . 323 - SR T 387
.. 931229 - -868 “1BL U 619 ‘
93 @ sum: . 40470 - 92 @ sum 45192 © 3766 ’ 78872 6572.7
Estimation . 1‘9é:', . 1991 : e T
Regular d"""a'gecﬁ‘*‘m (cva) 28795 24756 21662 Lsory ribteevean
g m ’ 2400° " 2063 1805 .
lrregular dlscharge {Cua). 11674 20436 54116 ‘ 25(7)23 77E+13 Bq/mth
5 Cumth 973 1703 14510, 1.7E+14

2395 sgsna’sqzmm '
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*'930120:
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7 '930203 .+ .395°
930210- - . 321 -
©.930217. .. 741
--930224 - 329,
. '930303 ° . 108
©-930310. - 135+
. 930317 115
1930324 266
1930331 . 142
930407 . .- 207.
" 930414 . 334
. 930421 2837
. --930428 168
. 930505 . - 222
930517~ . 388
i . 830519 ; 1947
E I . o - 930526 . 206 .
;- o : '930602 . . 215
: : © . 930609 ¢ U275
930616 1877
‘930623 . < 268..°
1930630 - .. 244 °
S0 .930707-1 . Y7 481 [
T2 930714 0 T1ieT oy
. .930721 - 3357
. 930728 . 330°
+7°930804 7 348 32, c
930811 353 280 o . 387,
. 930818~ 374 o T LT 362 .
X _ I .1 930825, . 260 . - ' T 4180 A
SR J930801.." 257 S SRTRNY:: C RS .. 170
’ -930908 - - . .280 - S -0 380 _ o
<+ . - 930915 . - 282, - o S L9 . 1648 -
0.930922 . 391 : ©oe303 g
1930929 347 . ) i 349 . 99
931006~ .. 271 - PR TU283 . 124
.0 383 - _ : . 223 R 7 (-
‘:-‘214 : LUse L T D L 413
S19400 . 0 4910 o - T 148, - , © .. 285 .
‘931103'._. 1231 o o 187 ;399
. S T e300 L 1254 - L . 134 - : 77
SO g3ty 48 ' ' .74 . 314
ce T T 831124 0 403 T 188 o 148
o 931201 . 345 & . 136 v . .'289
L . 0931208, 0 146 . Lo 2 - 215
oL T 931215 198 .. E 47 - : . 99
1831222 162 . R S o 95
.- 1831229 175. . ) S ’ 146 - - ; <152
T@sum T 17784 1482 Cimth 111416 . 9285. . 15564.2 1297.0 Cémth

370 -

-Estir'h’a!»tion Co1993 ) 1992 . 1891 averag‘é
‘~.R wat dischan ALW 14176 - 41141 . - 15564 13627
Cimth ST et . e . 1207 1136 426413 37/,,\%
. IS . A o lrregu!ardrscharge A -3607 ’
E R S " Cimth S 30
o o ST 11E+13.

3729 1 4E+14 Max:\mum ’
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‘\"R\'\f.»\w«\' IR \WATER

~ - Darlington Tritium Release: -
< - - tritium in liquid emission
S ALWE S COW
..-9301. 4:97E+01 " 0.00E+0Q .. " -
© 9302 1.89E+02 0.00E+00. " -~
" .9303 1.95E+02 - 0.00E+00° -
9304 .6.62E+01 0.00E+00:
9305 5.01E+01. 0.00E+00 -
9306 4.31E+01 -~ 3.70E-01
9307 -1:75E+02 '0.00E+00
9308 1.83E+02 0.00E+00
9309 - 3.57E+01 0.00E+00
9310 1.03E+02  0.00E+00-
- 9311 1,73E+02 0.00E+00
9312 2.85E+02 0.00E+00 T
- @sum  1.55E+03 3.70E-01- 1548.2 129.01 Ci/mth
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- TOTAL

% OF TOTAL"‘*-" e

1991
TOTAL

%OF',T’OTAL S

" 'SULZER'A
SULZER-B -
TOTAL.

'REGULAR

IRREGULAR o

TOTAL

".~:BRUCEB‘7

. IRREGULAR"
"TOTAL:

. DARLINGT()N |
- TOTAL. .

ULAR -

- 24B+02
. -28E+401.
. 33E+01
23E-01 -
2.5E+02
. 21E01 -
1.2E+00
- 7.0E-01
 5.6E+02

CLIE+03 -
- 43E+02
- 1.5E+03

© o 53B402
T L3E+02:
66E+02

. STE40L . 1000%

59%

- 00%

45.6% ..

_ 0:0%
02%
0:1%

" 100.0%

' 712%

97%
203% -
©1000%

28. 8% -
100.0% v

YA

" - 30E-01,

2 6E+03.
" 8AB-02 -

‘2. 7E+00

- 34E400
3.0E+03 -

92E+02

T6E+02
17E+03

L 4IE+02

4iE+02

3SE+02 ]-
. 22E¥01:
;. -4 6E+01

'11.6%
- 07%
15 %
L 00% .
. 86.0% ...
L 00% . -
0.1% -
0.1%" .
100.0%

548%
T 452%
"100.0%

1000%

1000% -

2 8E+O2
29E+00

A42E400

1.2_E1+‘0'0
13E+402 ',

©o 27E01
"~ 4.0E-01.

4.8E+00

- 43E+02

 BOE+402.

20E+O3
28E+O3

| S8E+02 .

 S8E+02

662% L,:;, v .
07% .
"10%, ;
0.3%
306%‘: ‘
01% Co
01%
1.1%
'1000%;;'

286%
04%
100.0%

100.0% -

1000% ’




TABLE 11

Al TOF APPLYING 5E-6 OR 1E6 RISK LlMlTS TOALL ONTARIO HYDRO RADIOACTIVE EMlSSlONS
- BASED ONLY ON 1993 DATA o

. Radionucli "(_S')lnglevor Emtssron Reductron Factor T -,';Emlsslon Reductlon Factor; S
.- Emission - (M)ultiple Required for Risk'=-5E-6, - - Required for Risk = 1E-6 "~
'-[.Pathway;:y ~ Pathway © .. DNGS  PNGS. BNPD ‘_ © DNGS . PNGS | BNPD

o Noble Gas/alr a

e NA - 670 45 - - a5 aa 7
. CHAAR

NA™ 22 NA 1.6 14
NA 1.8: 42 - T NA . 9 8
NA T NA O NA NA - NA
NA ~ NA NA-. O NA NA -~ 11
NAC L NA NAsmeas T ENAC L NAC T gl

INAC .87 BRI 0 4 34
NA 22 . NA ' 20 R R R D S

CNAL 2821 . e 14L 120 01040

NA NA ~  NA &« . NA NA o 240

z=2zZ

| PARTICULATE

B

‘} Note The above factors assume that background radioactivity i is not included. _
LR background is included (as. requrred for dnnklng water) these factors will lncrease

'For C- 14 the natural background level of about 250 Bq/kg -C. already exceeds
wthe maximum concentratlon that would be allowed for a lifetime risk level of 5E-6 for milk,
- fruits and vegetables For the risk level of 1E-6, natural background would exceed the maximum
-,concentratlons for mllk fruits, vegetables and flSh
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. SOURCE OF WAST

Active Chemical Waite

Chimical Conirol Lab, Sinks
- Control Mlmumncl Shep Slnk;

Oecomlmlnnnon Center Oulma
Buou ny and Chtrmcn! Labe Slnk

' Hml; “A'c.l‘lv'

iy

quk P

Sohd Wam Building Slurty Water =
New F\ullmg Michine Swrvice Area Orsinage
Medical Otconumlmuon Showﬂ v e

i E .
Lsscnp Annex bullding 1
“Active quuld Wnlr Mmagcmml Symm
i

S REPR

! PN - ! | N
24 éucxél" ' TK2 ”3"’)‘ : :
N Buildings 1nd Rnc\o"‘ {Hoidvo} "' : Co
- Auxititry Bay Sumpi . Lo i ] T‘)<"'7 227 m? B - .
guxﬂmy feeadiated le Bly N (Hold\;p] ; e : N .
ainage . TKI 113 m? . - y . A : . '
*Moderator Upgr ? N Ee e e o . . . \
Toweer Oriinsge {Holdup} CT T EE o < To Unit 5 and
: Wnn angtmenl A-u Dlumgt . Ve T P Bl : - Unit 8
. DQ" ¢ LI TN P Ccow,
‘ ' [ . " {Holdup) HIN . - Ohcharge
anonl md Plnucl Lqundr B - ' . A . S .
.»-.th Wuu . 1. TK4 227 m? e ) ' ' -
AR iHoldup} | LR ' ; :
L l?udinrd Fuel Bay’ : - e TK9' 54 m? ' .‘ R L) 4 ‘
" ton Exchangt Column and w . © (Holdup)| . . D i
- Filier Ofrinage | i . ) c N - YxY ..o
) R 1 A\ X - 5 . ! :
~',SDM( (nnSuuY nu - TKs 227 ) ) . . . ;
.Qqnqm,\.mnd:y Rlpu w:m . {Hotdup)] ) A i P :
s T T . ' ' TKI0 64 m’ | ol REEE D
e es - 1= ——-{><},—-o-1—(><}~a-< 3] i BBY
, ‘Gw_lag.ml Ay Lab Sink . tHoldupy | 1l - g -~(T0 ”%fr‘“) ) -
Ouiinage 0 L TK8 227m' | o R o . Filser lon
S ORI . {Holdup}}. . . Exchange
Plastics Livndty Ridve Wateg " T L TRI1 113m! o e 'n(o\_‘, 727 mh A ¢
: ; - B ' ¢ :
R i : ;o . (Roldupi |- . &,“”',!,g,,”
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