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Workshop Topics 

• ERAGS Steps 1 to 4 
- Review these steps 

- Apply to project 
• Changes to ERAGS Step 3 from last meeting 

• Draft study design and DQOs 

• Sampling and Analysis Plan overview is 
next 
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Revlew 
~ ;_-i-: 

ERAGS 
Steps: ·1-to -4. --- - , 
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ERAGS 
Steps 1 to 4 

Project 
Application 
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Purpose 
"The purpose of the 100 Area 
and 300 Area Component of the 
RCBRA DQO is to identify 
additional data needs to support 
risk management decision 
making for final ROD." 
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Changes to 
. ERAGS Step 3 

Refine COPECs 
r 

Risk Questions 
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Rad COPECs - Revisited 

• Constructed charts showing contribution 
to SOF 
- Only three locations/media have SOF>1 

• 100-B/C soil 

• 100-K groundwater 

• 300 area seep 

9 
SOF = sum of fractions 
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100-K, GW, aquatic biota 
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300 area, seep, aquatic biota 
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Revised COPEC List vs 
10/13/2004 Draft COPEC List 
• On both lists 

-C-14 Cs-137 Ra-226/228 Sr-90 Th-, ' ' ' 
228/232 

• On the revised list only 
- Eu-152 

- U-234, U-235, U-238 

- Pu-238 
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Compile maximum media 
concentrations greater than 

background 1 from HEIS 
COPEC Refinement 

no 

Uncertainty 
no benchmark 

Retain as COPEC? 

Process knowledge 
Data assessment2 
Benchmark review 

yes 
greater than 
benchmark? 

yes 

COPEC 

Retain as COPEC? 

Process knowledge 
Data assessment2 

COPEC 

1Hanford background for soils, water background pending 
2Micronutrient screen (Ca, Fe, Mg, K, Na) 

no 

yes 

Uncertainty 
non-detects greater 

than benchmark 

Retain as COPEC? 

Process knowledge 
Data assessment2 

no 

Literature review 
Conceptual model 
Assessment endpoints 
Risk questions 

Eliminated 
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Draft Terrestrial COPEC 
List for all Areas 
{ detects>benchmarks) 
Metals 
Sb, As, Ba, Cd, Cr, Cr-VI, Co, Cu, Pb, Li, Hg, 
Ag, U,V,Zn 

Organics 
2 Aroclor mixtures, 7 PAHs 

Radionuclides 
Cs-137, Eu-152, Pu-238, Ra-226, Ra-228, 
Sr-90, Th-228 15 



Draft Terrestrial COPEC 
List for all Areas 
(non-detect>benchmarks) 
Metals 
None 

Organics 
4 Aroclor mixtures, 3 Pesticides, 5 PAHs, 
23 other SVOCs 

Radionuclides 
None 16 



Draft Aquatic COPEC 
List for all Areas 
Metals 
Al, Sb, Ba, Be, Cd, Cr, Cr-VI, Cu, Pb, Mn, K, Ag, 
U,V,Zn 

Organics 
1 Pesticide, 3 TPH ranges 

Radionuclides 
C-14, Ra-226, Ra-228, Sr-90, Th-232, 
U-234, U-235, U-238 17 



COPECs and 
Analytical Suites 

• Terrestrial 
- Detected values 

• lnorganics, PCB/pesticide, SVOCs, Radionuclides 

- Elevated detection limits 
• PCB/pesticide, SVOCs 

• Aquatic 
- lnorganics, PCB/pesticide, SVOCs, TPH, 

Radionuclides 
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Risk Questions 

• Terrestrial 
-Added risk question to evaluate 

elevated detection limits 
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· Plant Mea·sures 

• Exposure 
- Water

1
or sedi.,rt'l,:~nt cortcentration·s 

- Tissue burderfsc!r~:J' 

• E:ffect 
'f( 

- Advetse effect levels in-water or sediment 
. ··,1'. ' ·. _-::,. 3 . • " . ' . ;-:, :'. ::::>: . 

~ T dx{cit1ttests 
•: • ' I ,:Jl/,iv 

• Receptor obaracteristics, t ·, 
. ~ , , . :;;¥ ' \'.· .. 

- Habitat types 
, > 

-- Water and sediment nutrient levels 
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Be1 ,ti 1ic Macrui1 ,verteLrat~ 
· ···· .. 'Measures 

• Exposur~ 
z 

-t
1
Water orsediment,eoncentrations · 

.·· · •· Etfect · 
--- ,Adverse effect levels in water or sediment ·, . 

- ... :r oxicity tests 
,/,: 

··. 4< .. [)iversity and abundance .... ~ , ·' ·. ·_ 

• ··· Receptor. characteristics 
~ Habitat types 
- Sediment gr~in size 
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Agnph-ibian ;,M.ea~ur~$-
. • . u 

• .: .. Exposure 
~.,,-

;...,,, <Water: or sediment concentrations 
.;, . . . . . . ' .,., . . ~,- . ;::{ . . . . 

- ~d'8y burdens . --

~ ·'l:Jiet (invertebrate) 

• · Effect 
-- F'ie'.ld surveys qfdensity andrbiomass 

7 Toxicity testing 
, ., ' 

' 

• Receptor cha.racteristics 
- -Habitat types 
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lr1"SeCtivorobs'" 1
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·- ·H,e.tbfvorous:· M.ammal-MeaS'u'tes-, 
,· . ·· .. ·. '.-·. ,,.. "· ·,.. . -· . " . - . . ; 

1 Exposur~·, 
' .. ~' ,. ~ J· , 

- Water or sediment concentrations 
- - Body b~rdens (adJhs) -_ · ·· 

· - Qiet{i.,~¥ertebrate clJld ,yegetation) 
• Eff~ci ,;, - - -- - --

. '""' ' '. ''.( .~ . . , .. 

- Fjeld sdrveys of m~mmal"°'density, b'iqmass:;! reprbductio'r, ,'.~' .. 
a°ild sex ratio) A ' •. , . ,, • . •• 

! .. - A~ve~se effeCt levels irt c1iet a~'d mamm~fs• 
• ReGeptor characteristics 

.,. i 

-.- Habitat typ~s 
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Carnivorous .. · 
·· Bird M·easures i .. · 

• Exposure 
::;)Nater Or? :'S8diment~concentrations ·. · 

' ,~>-'+: :-: ,', .,: ; ,;, A_,-' < t' _. . , ' \·' '·\:~)'"}J<;r<r:;;'}Ff /. . ' . ' 

. "":tDiet (inverfebrate arilOaFlimal) • 
• Effect · 
. --"''F. i,~ld sur:yeys of. bjrQl Oensity cind bioma§s are 
. difficult to 'link to ··cofit:aminantsources ;A . . . 

~- ~".' ~ 

+· Adverse effect levels in diet 

• Receptor characteristics 
~ . Habitat types , , 

•· d( '. , 

28 



. ' .4 . ' 

·.·.··.·. i 29 ·.·.· 



. . . . . 

Carnivorous , 
- Mamm,al Measures ·· 

• .ExRgsure .. 
-·· Water or sediment concentration·s 

:-- Qf0t (inverf:ebtat~ ·and animal) 

• Ette·ct · · 
- field surveys of mammai density and biomass are 

not practieal and difficult to link to .contamina,nt 
sources 

y .. · :<:: 

- Adverse effect levels in diet 

• Receptor characteristics 
- Habitat types 
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Scientific · Management •.··. 
· · · Decision B'binfr: · .·· · · 

' 

• Measur.e·s · . 
. . . . 

; ;-· . -,_- .. _,_, ·, ·- ;..,. . 

.,_:Fie'ld rrleasureS' 
· -rloxicity tests 

~:. -~·«. 

i F ield verificati~n (birdS) · ..... • ... · ... 

-Plants/invertebrates are most . •• · 
directly linked to contaminant · . 
sources .~. 

:-?· 
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DQOs and -Statistical·_-- -. --
•· ' ) 

Consi:Herafl'Ons 
~; 

I 

• ·~€rosS)Ni=1lk -D-0.©s :to EiRAG·S. -
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.. ,-. :Boun··da:rie.s 
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.. -·J:>pafi.al distribution ofl~OPE,C$ 
:f( ·:.. . , y , . .. :.· . ' __ .,,_ . , . 

(, ,.,/,, 

• DeciSi6n rules 
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Entire 
D¾QO Proce.ss 

Step 1 : State the Problem 

Step 2: Identify the Decision 

Step 3: Identify the Inputs to the Decision 

Step 4: Define the Study Boundaries 

Step 5: Develop a Decision Rule 

.. 'CQtreSp'Ohding 
ERA.GS Steps 

· Step 3: Problem-Formulation ,, 

Step 4: Study Design/DQO's 



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

.. 

DQGs .... ··•··• . 
. ·• c.••; 

.. • ,.Receptors 
0 . . . . . r, • 

• r~nge 
· . ,:ti'8ontaminaht sol.irce area·s,: .~ :_: · 

. ' . . ,.,,.•. . ·, . .... . --~ ~ 

.. _.': ' :~ 

' 

. ~ L.arge diffusive groundwater plumes , · 

· , - No point sources 
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DQOs 
;COPEiCS considered t(lrse1et:th19 · 

' ' 

investigation areas 

- · ·. •.;rylaximur;n conc~ntratio~ ·g~eatet .. · 
J}han twice the fnedian ,,, · · · · ·.·.· ·. 
<. --< .,· 

• H.azara Quotient for maXimum ·>,3 
' 

• ldentify. l9catiOl1's Whef~,. 'fhese 
COPEOs have ele'late·d ·. ' . 

, 

... concentr:ations as potential 
investigation areas 
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DQOs 
, . ' ., . 

· ·. Ri'sk H"}(pothe$es ·· 

• ... Compare soil concentrations to benchma.rks 
· ild, reference ,site 

, :r. ' 

_ - Radionuclides evaluate sum offractions 
. , 

• Compare survival and growth "lo referenGe 
· , · ,site and ~long graCU.~nt of con,eentratiorl 

' ~ ~-. . 

• ',Compare abundanGe to refer~nce site ar:td 
along gradient of concentration 
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Stuqy, Design 
Ge.neral· c6nsideratiOri•s: 

· · • · Qlassif~ ~~ites ti~§~d· orl ·· 
' . :''. .::: ·:<'· . </:-::! j.<,-~ :'-··:>: 

• . 
4
7 bGPEGs '• cX 

'. 

~. Rapid bioassessment protoco_l 
' ~ . . . 

~ · 9,~lect loqtaJions that re~re~;~r:if a grp~ient .. · ··. 
' .· ··. Jjrstrata of. COPEc· concentratidns /)( . 

, 

• Select location(s) distant trOm contaminant · .... 
to represent "reference" conditions 

· 39 





. Studi DesJgn 
··•· Biota tissuei:~concentrati<>ns ., 

. -

, target <r.~ceptors 
. ·; ·. ·:- .· :;:::-:··. -~·-, '., "·· 

¥ > 

• B,~nthic .macroinyertebrate and clams 
;-·- ..... __ -

..:::.:zASTM 16aa.-97a, bioaGcumulation of sediment :' . , 
·· ·· · i l s$ociated contaminaQtf ,by.DeAtt,tsmacroirlv~rtebrates,: . : 

,,, 

• Emergent ,macrophytes · 
. . 

· - ASTM E-1841-96, freshyvater emergen,t macrophytes 

• Amphibians and mammals? 
. 41 



.Study Design .. 
'~"Biota· tissue Concentrations ·· 

. •. Analytical ~uiteS: ~Cl3s/Pesticides, SYOCs,> ·. 
· · · · '~Prl ,· met~ls, .radib1il:Jdides .·· · · · •. · ' 

' . 

• E>etection limits: see workbo0k . ~- .· · · 
.. 

· · · • s·ample type: comAO~ite orQrab to meet . · 
sample mass reqUir,ementS" ·.• ... ·· .· ·. ' 

• Sample preparation: homogenize tissue 
exclusive of external concentrations · 

• Collocate with water/sediment concentrations 
42 . 







,· .. 

Study Design 
,Field surveys .. of · 

. . 

abundance and dive-rsity 
. / f,; •·::· ./,. 

• GbllQcat~ YV:ith someJJ\~,ater/s,edirl'lefJtsampl§ ···· · ·• 
1Qtafiorls"' · · · · · < · · · · · · • 

• ' BITlphasiz~ rapid bioassess,f11ent protocol 
~ .Benthic macroinvertebrates ·· 

• '1.ertebratetsurveys will be 'tier,ed to fina,ing , 
. adverse effects in other lines of evidence · '..:. 
·- .Benchmarks, toxicity tests, invertebrate surveys, . 

·· exposure modeling, reconnaissance · 
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,, ·· .. ,.:,··, .. ,, .: 

_, 'HabJtat types (major:' vegetatioh :cornp,leS,~;s; di~turbed .· . 
. Yersus nafive) , . .. ·. . . . . ·1 . .· . ·.· . 



··· J ~~abitai)yp13s (hiajor ~eget~Uon.con:iplt3xes; Hi§fl.ifijE:K~ yersus 
.•. .rtative} . ' 
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Note 1 ha (hectare) .~ 2 47 _acres-:_, 60 
,; ; 

.• 1 • 









. · .• }~omp9re [~produ9l!:Y~ rate,s t9 refere.n~~ Site ' ·-, 
,:IiI~nd gloqg;t · radient:-~t(copc;~tiJr~t!.on · Ilii~iiililiif J 

, : .. :, ,·~,I ·( 

;;i~'0fllpare Sex ratio$;{() reterer1G~ sit~. a~'~ 
.- :r~1o'ng.gr8dieht of cQflcentratio~'_'.. 
'ciOl?ECs,OioacCur:ihu'late as defrtlonstraf~d b}';. 

· / .... , __ · 
1ilifflbrt1Parina ;tisslle?6Qtt1·pentrati()q; tP ·ref~felte 

. site and 8t~ng grac!Jecit of cbpEc . - . .. 

.. ·, 

. .;::: ·:· 

•· .. concentrations · · 
:•: ·ii 

Compare concentr;~tion in .reGepJor di 
.·toxicity reference·values . 

64 
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· ·. • · A!~al}1tips)I SLJit~s: f''CBs/Pesti¢ides, SV@Cs, 
J· ·.·. ~:ffa1~', if~ji~1rtJOlid~~i,''. · . · 

· . • . m~te·otion"limits: rBD 
. ,.:.: ~,- ... ,.; .. ,. ' ., .'.:. :: . . . . . . , .. , .. - . 

,_. .·· . . . 
1 .-· • ,: 

. • ;<S"ross deformities . 





Next Meeting 

Sampling and 
Analysis Plan 

Overview 
81 




