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Proposal to Conduct a 
Genera) Human Health and Envlronmenta! Effects 

Risk Analysts on C-8 

The piHpose of this project is to evaluate the risks to human health and the environment from exposure to 08 during manufacture, transport, product use, and disposal of C-8. The analysis will be conducted in a fashion that wiB provide semi-quantitative estimates of risks so that exposures yielding the bfgftest risks can be identified ami recommendations on reducing these nsks can be developed.. Risks from manufacture, transport and product use will developed a way (hat will facilitate future comparisons of risks estimated for potential C-8 alternatives. The project wll be conducted in (Nee parts. The first two will be conducted in paraBe!, in which human health and ecological nsks will be • 

characterized. The final part wBdevsfcp conclusions on exposures that- contrifamaihetiigtiest risks so that s-sccminendaiions for risk management' ^ 
strategies and alternatives can be developed. The project is estimated to takal 3 months to complete from the time of initiation. The Exposure analyses fisted —— betow will require collaboration with appropriate plant personnel. (The dates presented assume a Feb. 1,1997 SBU approval date.) 

Purpose: 

Scope: 
1. Human Health Risk 

Time Line Est.Cost($) A. Hazard Identification 
4/18/97 8000 

Hazards to human health will be reviewed and summarized in this section. The critical toxicity endpoints of relevance to human health risk will be identified and potential dosimeters to be used forinterspecies extrapolation of risk will be discussed. The Haskell toxicity summary wit) be updated as part of this task. 
B. Dose-Response Anatysis 

9/30®7 43,200 The dose-response characteristics of 08 wBl be evaluated. This may include conducting benchmark dose analyses to identify no-observed adverse effect levels where necessaiy. Appropriate dosimeters for interspecies extrapolation will also be developed based on the likely mode of action. The phaimacola'netics of C-8 will also be reviewed. If possible, rudimentary physiologically-based pharmacokinetics approaches will be developed to facilitate interepecies extrapolation of risk. Risks vs. 
dose relationships wilt be developed in this phase 

C. Bcposure Analysis 
9/3W37 16,000 Reasonable exposure scenarios for C-8 will be developed. This are likely to include airborne, drinking water, dermal, and other oral ingesta'on pathways. Intake rates and durations of exposure will be developed. Haskell will work with an assigned person (s) from the plant site to help characterize these exposure pathways tor manufacturing, transport, product use, and waste disposal operations. The business will provide Hastes!! wriih ua!a on £u,-iC5rm-a{fon3 of C-S in ths affected media (air, water, soil). These data will be tabulated. Monte Cario techniques may be used to calculate expected upper confidence limits for these exposures, depending the availability of data. The cost associated with this task includes only HaskeB personnel time. 

D, Risk Characterization 
12/1S97 16.000 Risks will be summarized according to the major routes of exposure (air, water, dennat, other oral) for each C-fl application (manufacture, transport, product use. 

disposal). The risks will be characterized by comparing the likely exposure concentrations to the dose-response relationship. This method is generally referred § to as a Margin of Exposure. The characterization will provide the risk manager with ^ 
§ 
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information that will help identify the operations and exposure pathways that present 
the highest risk. The characterizations will also enable future comparisons to be 
made of potential risks posed by 08 alternatives. 

11 Ecological Effects Time Line EsLCost(S) 
A. Hazard Identification 

Hazards to key environmental health indicator species wilt be reviewed and 
summarized in this section. The critical toxicityendpotntswBI be identified. Based on 
the current literature search, chronic studies in aquatic species will need to be 
undertaken. Avian reproduction and avian food-chain aecumulationwili need 
assessment; however this may be extrapolated using mammalian toxicology and P&- 
PK data and E Fate information. The Haskell toxfcity summary wilt be updated as 
part of this task. 

1.) Hazard Assessment 8/15/97 $10,000 
2.) Tssting (Fish B^ and Daphrsid Chronic) 8/15/97 $80,000 

(This is w8h stalk renewal and analytical) 
3.) Avian fifneeded) 8/15/97 $80,000 

B. Exposure Analysis 
Reasonable exposure scenarios for C-8 will be developed for the higher 
environmental exposure areas at the three manufacturing sites. Including their 
respective disposal sites and a customer site. Intake rates and durations of exposure 
wfll be developed. Haste)! will work with an assigned person(s) from the plant site to 
help characterize these exposure pathways for manufacturing, transport, product use. 
and waste disposal operations. The business will provide Haskell with data on 
concentrations of 08 in the affected media (air, water, soil). These data wilt be 
tabulated. Monte Carto techniques may be used to calculate expected upper 
confidence limits for these exposures, depending oh the availability of data. The cost 
associated with this task includes only Haskell personnel time. 

1.) Exposure Assessment-Washington Works 6/15/97 8.000 
2.) Exposure Assessment-Dordrecht 8/15/87 6,000 
3.) Exposure Assessment-Shimizu 9/15/97 2,000 
4.) Exposure Assessment-Customer 10/15/97 2,000 

0. Risk Characterization 
Risks win be summarized according to the major media of environmental exposure 
(water, soil, air) for each 08 application (manufacture, transport, product use, 
disposal). The risks will be characterized by comparing the likely Predicted 
Environmental Concentrations (PEC) to the Predicted No Effect Concentrations 
(PNEC). This method is generally referred to as Hazard Quotient. The 
characterization will provide the risk managerwith information mat will help identify 
the operations and exposure pathways that present the highest risk. The 
characterizations wili also enable future comparisons to be made of potential risks 
posed bv 08 alternatives. 

12/15/&7 16,000 

III. Recommendations on Risk Management Strategies and Alternatives 
12/1507 4800 

This section win evaluate collectively the risks identified to human health and 
ecological receptors. Based on these analyses, recommendations will be made as to 
which operations could be targeted to ensure risks are appropriately managed in the 
most cost effective manner. This will be a very subjective exercise (narrative) and will 
require some Mereactbn with the appropriate people from the business. 

ETO093163 

EID093163 



^ 

- h^^M^-. Z^-fcr^-^ 
» Jc^JL- c^ro ^x^A^s/T^ oL<^L^- ^-8 f/ec^A 

& t 

U-*~4 <-*-t^L4jtjof. ^-'^-^^-t-eaAJ-O^O^^J 

' 

A^o^y /^6l /4v^^-tL» <j-^ jCmo-J^ c^/Gry ^^ji/i^j^eJb 
t^PA Ct-<-tJ»a^tA-<ju^ •->^. 

C -S, 

»^<»d«—•^cXa.t c->->-«—t- >^$ »-<A-^ '& "-tf- <*-*-< '-^^Mity 

CS6-- 6^9/C^Gy 
^ZC - o-or i^/^ 
-W -5^^o^ <^J 

^-'-rr^ c^C CCHUC- ^^-L-fy C»<yi6s -^-7£^. Coo^' (^t' I-^L^GM^ 
l^-<AoC«eo-<--^>^A^u--—<- . 

*' ('c. /-((- ejt^a, CU-t-*^. ^t^^i^tjbv^-f ^-o—'- tUt-s/^^ 
9 (J / 

-^^^'T-f^' •* • ^-< • ^-<IA- -/yj ~ •SCS- <-^'^-^-^at^c^ A-i.-n-ya-Z^- - 

• 

/,' 
v 

v-/<>v^-C-^-<»^—^ Cx*- -<5^tJL^ CL*>w»^^M^^*j>-^. ^» J^^."3LLfa*.-^ f^~*~~ — 

~ cr^ <sf^-*—^•a• t-^L» 

CL-l.-i^cL-x t-»-}CTCt.<\> — 

-^' - ^-&.,^/-<^«——^ ^/<^^^^ 
(/.---JL/ A*-^- l^^^^JZ^/^^ '^y ^J.--- t-<-o--t&iA*-* ^yis^ «^ 

.. 
'^r 

-. 
-^fd_«-HP/rTT^ ^ CA^ ^"^^7 6t^y-6» e-^. l_*^<y0<, 

P^^ ,^-^^ /^<; <^^6 C—— C^^_ ' ^' ^^ / , . 
, ^^ ../i 77^-5-^5 

...-^^^^-fcL^^ ^^^'^U^. 
^/~-cAjju^s^^( 3 v- ^ 

t^Jsdf' <&». i£0^-<^> ^» ^i A-a-*rtJ« l\J<df &». jaoi-^-t-e^ ^» t^i A-a-*^^ 

i$y^ /^^ '^: <!'& <^/J^ ^^[^<U»/A^^SC<-< 
» / ff 

Iff., 2 
^ <1^^ /Z,^, occ //.^^^-^ g tSl 

0 

§ 
M 
—» 

EID932731 



FL" ^A-^ - ^S^^-^^ 
^jfc^/\ok^ po^-^ ^ ^ ^^ ^^ 

. 
• 

'"• aeZ^Lfc^ 
&<-»<-to^y 

/^o r=^ 5 ^^ ^ 

-f- „ 
' 6 

"- c———l^<^^ -^^-^^fcL^ 

(5{^^ 5'o2« 

-^o^^Sy^^^ l^^^ ^o^^ 
^^7 t——.&^, ^^JU^..^————— 

stt^J-.^ co<r^ 50 ^ (O^ ^^ 

/2^^ . ec^^ A ^Z^ 
. J/^^ ^ ^JL^ ̂ te^^^ Q-^ ^A«^ 

s 
s 
i 
M 

\0 

EID932733 



C-^ j^s^^ 
^pyrr^ 

" 

g^^y&S, ?^^^^ 
" A^f^ AosMt^a"^ 

- pP2. 

. 6<a-^d C-« 
• C*^^^7^*•**-^-lC. 7^&«i>'7Se"r»<9*^ 

. t^\W> ^S-f-f-S ^• 
^/A> 0 » ^o -^li^-TA ^ 'PZtSy&esrrc^ 

- 4^lyflC^7 
„ 

. 

• A<^ - <3^Ly^^ €^L^^-^^f 

ft* 
^s^y, 

EID090340 

EID090340 



T -.- .— Fk •-C Slur.lr———————————————————————————————————-——————-.————-————————————————————————— P**(.. t-R STur* "i^ 

5n".l--1—————————————————————————————————————————————————————————————.————————;———I————————————————WO»»S 
———————————— 

_CDMPU"IE*>__________________________DATE 
I ; 3 4 S 6 ^ 8 S 10 11 12 13 I; li -.€ 17 19 19 20 2' 21 23 2t 25 26 27 28 29 3C- 31 

^'-C -<jL»<(t-q 

A^G ^ O'Of^c-/^ 

/4-<l-^<^-^-l- /c> L^/^/vLf>-^ CuLcac^ 
i.^-, QL^'siOty 

/cro^ c^ C-<? ^, c^a^JL^/ 

c^ ^-£,0 Le^S. /oo^f ^c-8 ofo^, 
v 

A^Ao—<- -.zt/Jcw <2 / myc-§ 
IQO'?' o^cj^^ - 3^<y.y^€-8 <io-y 

C ̂ -t>^~-Q-^(^-<1^^ ^SO/^ <-^7cftj0'^V 
J—^—e^-^- CjlJ^V-^-*/ / 

P-0^»^-. ff-7 ^-£C o-i. G^i-3 ^?-&a»-<^< 0-C. PP'^-f^" 

^y'f <^y^ /^ -2/ /'/y^ - 

<-c^oe4 ^-/C^-./?/ '-^-(B- ^ ^'^(y gli'L^ ^-^-^zs/. -^ao T^-'/ ^>^-. 
S.^^L 

7 
. 

/ '-c-^-^.'-c^;^ ^^/ '.'^—7-/ ''J-Si- 

^tL ''-etf^yJQL 

^ 
^ 

^'^-^ (^ ^p-/>S ^ LuC^ ^St^ SyS-u-' cs/ .ic d=y 
^ .&» -i 
Ca^o-^xAy/o3 .- y^/o-^ ^./e^ c^^. „ 

^ -'/ - 

S 
A M3 

' 

• 0 

^ - AAC /x. /"aTL3 x/° "/K./'O^^/^, § 

.^•^SL ^•s Y^ i.io -/ K..Z ^ Ax^-^;/^ 
•/ 

)1.(0 i»/ K.. 
2 -^ AX'"' / ''^'T % 

c/7 

^ 
-^ ^t /w&Ku 

EID079035 



RJZ009729 

Wh^HSNGTON WORKS' C'Q WMUffL MEW ^ONCCN TRfi T/0N 
C/?S£~ 1 

-S&OO -3600 -SOOO -4-00 40^ D/.ST/?AyC£~ W /~£'£-7- 



DtSTRNCG W FEET -3ZOO .1600 00 

EID935416 



^ 4<^-^^— •>' - .M.»~JU-<i 3.«< 

^^ 

EID930571 



<f ^ 

RJ2002482 

EID930572 



Cr^-^Q^O *- 
(^ 7 

G—4- ?'<>• 

^^ ""^T^TC 

-^^ ?y 

i^-/pr_7 

&J^ Lt^-J? - 3.S -^5cij^Q, 

^^ ^ ^,^ -^ w^V^ 

^^^/^_ - 

-S^LA/C^.' 

^7 fQ - 

^ ^/ g^ -^ /^*<i^A^»<»^»Xet_ 

t<- Ci<^f^c^ a' ^^.^ 
: ^^^^' ^j^————' 

^^^r ^^y^^>' 
^ 

^ ^ 7^ 
-^^•••> 
'•«y 

EID930573 



\ 

•-'-e' .^^•'•'^"y^' 

7 
( r \ 

f.-^--^v.___v. L.—^_ ^)c^ >L^., 

- ;v -^c//^ ^-cJ .L-.'/ac.; /-^^^ 

i^' '^l- L /<•''-•> ^ 

C- i.^.^a.-^ C-fO-^-^ 

/ 

7o^ 'cL^-^.u ^-^- 
^? (^. ^.•t/ 

t-^r^cuf-^A 6'-c^o6-6<' 

\ 

EID090341 

EID090341 



3 9 

4 0 

4 1 

4 2 

43 
44 
4.5 

46 

A 

K-7762 Calculations, Continued [ 
A.EI......for,.C8 material is o.qima/cubic-mster.. I 

. . t. ... 
...„....„........................................I................................... 

1 ft3 = 0.028 m3 j I 

..1 lb.=.J.S3,OOO..mili.igrams. 
. 

1. 
. .1 ......!...................... 1........ ............ 

i.................................... 

0.06 Ibs = 27,180 mg ' 

30M cfm s 30,000 X 60 X 24 = 43,200,000 ft3 = 1,209,600 |m3 
2.2470238e-2|mg/m3 or 0.022S mg/m3 •111^^1 
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