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Subject 

Pacific Northwest Laboratories 

January 17, 1996 

CRCIA Project Management Team 

fl\\Vk -. .d! ... 
CA Brandt ct \C:...._ C:.. '<'QJ 

Species of Concern Presentation 

025651 
Project No. 

Internal Distribution 

See attached list 
File/LB 

The enclosed packet contains a copy of the overheads used in the Species of Concern 
presentation to the CRCIA management team on January 16, with the _addition of a flow chart 
showing the process described in the presentation. Additionally, the overhead "Example Tier I 
Ranking in Appendix B of Document" has been corrected. 

To allow completion of the _screeni'"!g-level risk assessment within the current time and budget 
constraints, we need to define a list of approximately 30 species for which we will be estimating 
exposures and risks from direct effects of Hanford-derived c::ontarni11~nts. Thus far, we have a 
listing of approximately 50 species derived from the respurce agericies (called Tier I listing). To 
meet the needs of the CRCIA, this listing must be reviewed and augmented to include species of 
concern to the stakeholders. We will then utilize a qualitative exposure ranking system to 
rank-order the Tier I list as a basis for selecting species for the risk assessment (the Tier II list). 
The Tier II list will be based on high exposure and/or high stakeholder concern. 

To that end, we need to complete the following by the dates listed: 

Augmented Tier I listings to PNNL Close of Business, Monday Jan. 22. 
from stakeholders 

Rank-ordered scores on exposure magnitudes Start of Business, Thursday Jan 25. 
to stakeholders from PNNL 

Selection of top 30 Tier II candidates Close of Business, Monday Jan 29. 
from stakeholders to PNNL 

Final Tier II listing to stakeholders Close of Business, Wednesday Jan 31 

Please fax your input to Charlie Brandt at (509)372-3515. 

E54-1900-001 (10/89) 
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Listing Name 

· Base Listing 

Tier I Listing . 

Tier II Listing 

Derivation of Listing of Species to be Evaluated in the Screening
Level Exposure Risk Assessment. 

Content of List Criteria for Listing No. of Species in 
List 

Listing of species in 
study area 

Listing of species of 
concern for risk . 
assessment purposes 

Listing of species to be 
evaluated in screening 
risk assessment for 
direct effects 

• Riparian &/or aquatic species 
• Occur within the study area 

y inp{!t on questionnaire 
yhest~scoring species within major taxa 

· of key ~pecies by CRCIA management team 

• Significant cultural importance . 
• Significanrconcern from resource 

management perspective 
• Potential indicators of effects 
• Potentially-~~posed to contaminants 
• Includes r~p(e~entatives of major taxa 

!?. ,·. -- ,, ~; . ·• -,: 

es ranked on pqte.ntial level of exposure to 
minated media iirid food 
tion of highest-s,qg[ing species within major taxa 

"tion by CRCIA management team of most important 
cies not included in the highest-scoring group . 

• Potential high exposure to contaminants 
• High concern re cultural/resource 

management 
• includes representatives of major taxa 
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-30 
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PNNL 
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• :Rankings on Exposure Magnitude · dnot change 
· greatly with changes in "source" area:'~"\ 

• Because toxicological/radiological refere·,~ ... ~ 
benchmarks are cominonly acute ( <96 hr), ' 
duratiori rankings >2 are probably equivalent. 
Composite based on Exposure Magnitude may 
therefore be the better option. 
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g Results 
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Exposure Rank , I 2 I 3 • 5 5 

Duration of • 4 • • • 4 

• 5 5 
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g Results 

2 • 3 .• 7 9 9 9 

4 - •--. 4 · •- -- •-----· 4 4 

3 3 3 7 8 B 
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Scorin~nsitivity to 
ContarnlR. nt 

_ • Ranked according to LD50 for diation 
exposure 

• Little differentiation within major t 

• Mammals/birds = 4 

• Fish/Reptiles/ Amphibians = 3 

• Higher plants/Insects = 2 

• Primitive plants = 1, 

PNNL 1/16196 
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Pathway Sen 

i 
I .. .; C ! ~ :;; C i a. Q. 

~ = e- :c E I:' C 
,: = " ~ = ~ :c 
0 (I) (I) 0 ;:: -' (I) 

TOTAL-bioaccum 27 24 23 21 21 18 22 a 
TOTAL-nonbioacc:um 26 25 22 20 20 19 19 18 

I I I_ I 
In-River Tolal • bioaccum 46 ·"'40 38 
ln•River Total • nonbioacc 44 42 36 

I I I 
Oudall Total • bionccum 38 33 32 
OullaU Total • nonbioacc 36 35 30 

I I I 
In-River •v• rage 45 41 37. 

Outlall avera 37 34 31 

PNNL 1/16196 

Scoring Exp 

• Rare= 1 
• Part-year= 2 
• Lifetime = 4 

PNNL 1/16196 
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Pathway Sen · ivity Results 

TOTAL-aoaocurn 13 ,22, 22 111 15 18 18 16 17 17 11 12 
~~.::...,,TOTAL-ml 16 '2\.21

1 
16I 16I 15I 15I 15I 14I 14I 12

1 
11

1 
I 

l•Riv•r Total -' bioacaim: 24 32 32 26 ·-20 26 25 20 22 22 14 17 '18 
In-River Total_· nonbioaccl· 30 30I 30I 2°!' 22J'20)' 19f 1\ 16I 16I 16I 15I 12I 

:; OullaD Totar' 0 bioaa:um 20 34 ·34 30, 26 28, 2D -26 28 28· 20 21- 20 
OU!iaa Total - ncnbioacc 26 32 32 24 28 22 23 24 22 22 22 n

1 
14I 

I I I I I I I I I I I 
:'.,7':-'in-RivMaverage~-27 3C31 23~21 23·22 111 u· 111 15 18 15 

/-;c :-·: Ou11aa ave 23 33 33 27 27 · 25 26 25 25 25 21 20 17 

1/161% 

18 17 
121 111, 

20 19 

141 131 

15 14 
17 16 

Pathw.ay Sen · ivity Results 

?,.;::?"-'i:S,'.c TOTAL-oioacc&an . 17: 13 17 .· 12 11: .12 13 22 .15 ,_ 15 13 _. 7 26 .. 26 - 26 
§.'a.T~"1:~( 18j _14j':' 1\:_ 13r 12j:. I y 10 _21 ~1s1·19r:1 s1:J o '27t 27'.' 27 

~":;,-::.r==/~:; ~=,1 ~~;:::I _::~':::p: ~: ~~I ~:I~=;·_:~ ::I~::~:: 
;·· OullaD Total· bioaccum26 22 28 ·. 20 20 22 · 22 32 ·22 22 18 1 o 36 
._.-Oullal_Total_~nonbioaa:, 281 24r221 22, 221 201 16 30 281 281 241 16 381 

::.i:i:·.:: ·. In-River average 23 17 19 17 15 15 13 28 29 29 25 13 45 45 
Ou11anavaraoe 27 23 25 21 21 21 19 31 25 25 21 13 37 37 

1/161% 
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Sadiment/aoil 
Ground/Pore water 

Surface water .,.. 
Sediment/10il 

f.il::rEJ 1am: - Ground/Pore water - Surface watar 
lLLD.D.l.D 011 

TOTAL-bioaccum 
TOTAL-nont,;oaccum -

.c 
s ., 
u 

4 
4 
4 

4 
4 
4 

27 
26 

4 
4 
4 4 

• 3 3 2 3 
3 3 2 3 
4 4 4 4 

0 
24 23 21 21 
25 22 20 20 

1/16196 

Sensitivity 

Exposure area Air Food 
Outfalls 2 2 

Slou h/nearshore 0 2 
McNa Pool 0 2 

· Seeps/Springs 0 2 

1/16196 
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Exposure Mag-Fl°tude Results 
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PNNL 

Surface water · 

Sediment/soil 
Ground/Pore water 

Surtace Wllellr 

nlia at on 
TOTAL-l>ioaccum 

·"·-·,. TOTAL-ncriJioaccum · 
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Sediment/Soil Pore/Ground Water Dermal 
I Lile Sta e 

Frequency Juvenile I Adult Lifetime 
Immersion 2 2 4 

Occasionall 2 
None 0 0 0 

Surface Water Dermal 
Degree of Exposure 

Immersion Partial Seldom 
4 2 1 

1/16196 

Inhalation 
Degree of Exposure 

Life<. 0.5 m above 
surface·. 

Mostly < 1 m Mostly > 1 m 
above surface above surface 

3 2 1 

1/16196 

None 
0 
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Scoring Expo re Pathways 

• Dermal/Ingestion/Inhalation p 'Yays 
. . . ·~~ 

• Food Chain - Bioaccumulating vs. .p -
bioaccumulating contaminants 

•· Sediment/soil 

• Pore/ ground water 

• Surface water 

•Air 

PNNL 1/16196 

Food Chain Exposure Rankings 

Contaminant 
Trophic Level Bioaccumulator I Non-bioaccumulator 

To 4 1 
Middle 3 2 
Bottom 2 3 

Producer 1 4 

Sediment/Soil Pore/Ground Water Ingestion 
.. Lile Staae 

Frequency Juvenile Adult Lifetime 
Olten 2 2 4 

Occasionallv 1 1 2 
None 0 0 0 

Surface Water lngestiori 
Degree ol Exposure 

Drink & Eat Wet Drink Eat Wet 
4 2 2 

PNNL 1/16196 



Tier I Species for Hanford Reach and McNary Pool Areas of Columbiar River 

Plants B:i.ltic rush 
Cominon cattail 
Common splkerwh 
Hardstem bullrush 

Little buttercup (a.quatilis) 
Sedge (,'Ulplnoldes) 
,\"atercress 

Black cottonwood 
Alk:ill bulrush 
Softstcm bulrush 
Thtte-square bulrush 

11 
Birds Bald eagle 

American coot 
American l\"hite pelican 
Bufflehead 
Common goldeneye 
Great blue heron 
Green-l\inged teal 
Lesser scaup 
~Iallard 
Northern shonler 
American l\igeon 
Belted kine,aflsher 
Blue-l\inged teal 
California quail 

·. Caspian tern 

Chukar 
Onn~onteal 
Common merg3nser 
Eared grebe 

· Eurasian l\igeon 
Forster's tern 
Gadwall 

Hooded merganser 
~orthem pintail 
Osprey 
Red-breasted merg3nser 
Red-winged bl:ickblrd 
Sandhill crane 
Snow goose 

29 
· Mammals Black-t:alled deer 

Roosenlt elk 
White-t:alled deer 
Deer mouse 
Mink 

10 

Muskrat 

RJnrotter 
\Vestem harnst mouse 
Beanr 
llousemouse 

Fish 

17 

95 Potential Species 

Fall chinook S:a.lmon 
Channel catfish 
Mount:lln l\"hltefish 
Rainbow trout 
Redslde shiner 
Smalhnouth bass 
Stcelhead trout 
\\ ltite sturgeon 
Common carp 
.'\'orthem squawfish 
Bull trout 
Mountain sucker 
Pacific lamprey 
Prickly sculpin 
Sockeye salmon 
Spring Chinook sahnon 
Summer chinook salmon 

Rep/Amp Bullfrog 
Spotted frog 

2 
In,·erts California Doater 

Crayfish 
Bosmina 

10 

Colwnbia pebblesnail 
CyclDps 
DiaptollUIS 
Midge 
Shortfacc lanx 
Caddis Dy (campyla) 
Cad dis fly ( cockerelli) 

Algae .4sterianella sp. 

14 

Fragilaria :sp. 
J,/elo:sira :sp. 
Stephanoaucus 
s,-nedra:sp. 
Achnantha sp. 
ChlDroph,-ta sp. 
Cladophora :sp. 
Cocconei:s :sp. 
CyclDtella sp. 

Gon,phonenw :sp. 
lwir..chia :sp. 
Stephanod"uc,u sp. 

Stigeoc1Dnum1 :sp. 

Macroph)1es Ducl..·ined 

EIDdea:sp. 
.U,-riophJ·lb,m :sp. 
Potanwgeton :sp. 

4 



Example Tier I Ranldng in Appendix ll of Document 

lll7/l!•!J6 a,lm SPECIES CRITElllA RANK 
--

1:Cey M11.d11111lly 
C111.11111crcir1I · 1>red11111r/ exposed/Bio, A v11ilohle l11dic11u,r 
ltccrcalionnl fl,•dcr111/. kcy prey/ 11cc11mul11IUI' d11t11 "" S11ecies r,1 

C11l111rnl S1111e primory dt1ring c;1ic111ic11I 'Irophii: or "[lie," "\'l!S:" 

l.ifr Furu1 C111111111111 Nmlll' Sifil!_llil:11 ru:c G1,ihl Lcv1•I · P1;,;im:1ii111 ~d11~_,..,,.-1ill~clu _ _J~~!!-~-_,_....:..:.._.--'--' lhnl, Hank 

1'111111:1 ll:1llic rush (I . 1 0 •• 0 2 4 
.. 

l'lanr:1 Co1111111111 cn11ail fJ I O· 0 0 2 . 4 

l'la111s Co1111111111 spil,1:rush 0 I 0 0 . I I) 2 ,, 
l'la111:1 I lnnls1c111 hullrnsh (I i :0 0 0 2 4 

Lilll11 hulh'l'CUjl 
Ph,nls (aqun1ilis) u I ·o 0 I -0 2 4 

l'lanls S,i,l:.:c (\'11lpin11i1lcs) 0 1 0 0 u 2 " 
lli11ll .C1>Unl Frequency 

Ovcn1II Hunldng lfosulis: l 215 56.88% 

FREQUENCY DIS'rRIBlJTION l 66 __ !146% _ Cutoff 

:1 · 45 IU11% ,, 44 IJ,64% . 

5 6 1.59'1/c, 

6 l 0.53% 

7 (I 0.(10%· 

378 
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: ii :li;,i I ' : i : : i . 
( ·· ~ercentag~s· of plants ~nd Anim~I!I (Tier I) 

. . I . . 

Perlphyton /Plankton : • 
14% :1 lj: .;a:. 

.< !it ;. i· 

. lnvertebralas · 
10% 1

•· I: 
I 

i 

Amphibian• 
2% 

:!, i: .. 
! 
I 

I• 
i 

I j.•.: 
! 

Macr~phytes 
4% 

Mammals 
10% 

I i 

Birds 
31% 
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PNNL 

- Oregon Natural Heritage Program 

- Washington Department of Natural Reso '''c·~~,.,,. 
·"-:>.t-".i:t"f' 

- Oregon Department of Fish and Wildlife "'i; 

- Washington Department of Fish and Wildlife 

·- Oregon Department of Environmental Quality 

- Washington State Energy Office 

- Bonneville Power Administration 

.,... Pacific States Marine Fisheries Corn.mission 

- U.S. Fish and Wildlife Service 

1/16196. 

ldentifica ·a~f- Exposure-
Impact up 

• Goal: ~ 30 species to be examined in E 
Assessment Modeling 

... • Use Tier I as starting point _ 
.. . . • ·- Apply scoring system for exposure pathways, sen 

-·· - :' - ,-- .·: -~-- '" __ .. contaminants,' and duration of exposure .. 

• Assure equal weighting to the above 3 criteria 

• Composite rankings across exposure, duration, and 
sensitivity 

PNNL . 1/16196 
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Indirect Effects 

1/16196 

8Cf ~ration by lrwl i 

c_ Conc'ffllratim al cuntaninMI in adirnent 

c_ Cnnantrmion of cantlminanl in water 

~ ---; 
lr,t --..... ~ .... -
Kuc s.,a. ..... ..... ~ .... -

.-maliHd lor0111•-

ldentifi~a ·0-~f Species of 
Cance', · 

• Methods .. :._ 
- Assemble available data to provide -:t'ib · ctive · 

· master listing of "all" plants and anim ~,..,·, .... --. .r1 

: -~ · ·., ,. · in-- or along the lower Columbia River. 

PNNL 

- A subset of this list is the species of potent! 
concern which may be adversely affected by 
Hanford-released toxic chemicals. 

1/16196 
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Species of Concern Presentation 

1/16196 

• Focus exposure-impact study o 
species(groups) most likely to be ·:leJ;ted 

. by conta~nants. 

· -• Include species of key concern to 
regulators, trustees, and the public. 

PNNL 1/16196 


