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MEETING NOTES 

WMA C RFI Report Meeting Notes 
May 4, 201 6 

Waste Management Area C RCRA Facility Investigation Report 

MEETING DATE: May 4, 2016 

LOCATION: Department of Energy- Office of River Protection, 2440 Stevens 

ATTENDEES: 

Alaa Aly (CHPRC) 
Marcel Bergeron (WRPS) 
Ryan Childress (WRPS) 
Cindy Tabor (WPRS) 
Damon Delistraty (Ecology) 

MD M Rahman (INTERA) 

Beth Rochette (Ecology) 
Kristin Singleton (WRPS) 
James Hansen (DOE-RL) 
Ryan Beach (DOE-ORP) 

BACKGROUND INFORMATION: The meeting was called to promote continued Ecology, EPA, DOE, and WRPS 
discussion about comments associated with and revision of RPP-RPT-58339, Rev. A Draft Phase 2 RCRA Facility 
Investigation Report for Waste Management Area C (WMA C RFI Report) . The report was submitted to Ecology 
and EPA in December 2014 to meet Hanford Federal Facility Agreement and Consent Order (HFFACO) 
Milestone M-045-61. Ecology's February 23, 2015 response to the RFI report submittal (Letter 15-NWP-37) 
noted that holding "a recurring meeting to discuss statements, regulatory interpretations, and the process 

steps for obtaining an agreeable RFI/CMS process for WMA C Closure" would be beneficial. Ecology comments 
on the WMA C RFI Report and supporting documents were transmitted on July 7, 2015, "Department of 
Ecology's (Ecology) Completed Review of Phase 2 RCRA Facility Investigation Report for Waste Management 
Area C, RPP-RPT-58339, Revision A Draft" (15-NWP-120). 

Lists of expectations, agreements, and actions (including the status of any actions) are documented in the 
meeting notes. 

PURPOSE OF MEETING : This meeting was called to discuss select risk assessment comments on the Draft 
Phase 2 RCRA Facility Investigation Report for Waste Management Area C, RPP-RPT-58339, Draft Rev. A and 
the Baseline Risk Assessment for Waste Management Area C (BRA), RPP-RPT-58329, Rev. 0. 

DISCUSSION OF SELECT ECOLOGY COMMENTS ON WMA C RFI REPORT AND BRA: The attendees discussed 
select Ecology risk assessment comment comments on the WMA C RFI and BRA reports and proposed 
responses. 

Ms. Tabor identified that Dr. Delistraty agreed in an email on April 27, 2016 (Attachment 1) that the updated 
BRA Figure 3-1 was acceptable (associated with Comment Response Damon BRA 12). Attachment also 
contains the updated and approved figure. It was also noted that this figure is the same as Figure 7-3 in the 
RFI (associated with Comment Response Damon RFI 8). 
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The following identifies the topics and associated comments that were discussed : 

• Food chain pathway 

• 
• 
• 

Commenter 

Damon 

Document 

BRA 

RFI 

Comment# 

14, 16, 

* Figure 7-3 (RFI report) and Figure 3-1 (BRA report) are the same figure . 

The discussion started with the food chain pathway, then hazard index calculations, groundwater ingestion 
(multiple pathways), and finally EPC/UCL calculations. A spreadsheet was provided that presented the 
comments and responses (Attachment 2). Due to the small font size and readability of the information in the 
spreadsheet, two handouts were provided: Attachment 3 - Handout 1 (food chain pathway issue), Comments, 
Damon BRA 14, BRA 16, and RFI 11 and Attachment 4 - Handout 2 (hazard index calculations), Response to 

Comment Damon RFI 19. 

Food chain pathway: 
The issue discussed was whether the evaluation of food chain pathways for chemicals is required, necessary, 
and useful (i.e., used for more than just for informational purposes) . 

The response identified that the State of Washington has no requirement to evaluate this pathway and that 
the Risk Assessment Guidelines for Superfund (RAGS), Part A (EPA/540/1-89/002), Section 6.5. 7 identifies that 
these equations are provided for situations where exposure is already taking place. It was also discussed that 
considerable uncertainties are introduced with respect to these evaluations. Dr. Delistraty pointed out that 
the uncertainty described in RAGS Section 6.5.7 for food pathways (for chemicals [non-radionuclides) does not 
imply that these pathways should be omitted. He also stated that because the uncertainty between 
radionuclides s vs non-radionuclides is similar for food exposure (and within the bounds of conventional risk 
assessment methods), both radionuclides and non-radionuclides should be included in evaluation of food 
pathways. It was identified that the BRA for the River Corridor (DOE-RL-2007-21, Volume II) presented the 
information associated with the chemical food chain pathway evaluation. Dr. Hansen identified a concern with 
presenting this kind of evaluation in other reports (i .e., WMA C BRA) and how it might be interpreted. Beth 
Rochette agreed that if the food chain pathway were evaluated, then there would need to be clear direction 
on how this information would be used. 

Outcome/ Action(s): It was agreed to table further discussions on the responses during the meeting. Ms. 
Tabor took the action to follow-up with Mr. Kemp (DOE-ORP) and to look into commitments with respect to 
the WMA C Phase 2 RFI Work Plan. 

Hazard index calculations: 
Personnel in the meeting first attempted to edit the text from the Damon RFI 19 response that was 
recommended to be included in the update RFI Report. However, as this was attempted, it became clear that 
there were issues with how hazard indices were used with respect to evaluation of cumulative non
carcinogenic effects and the need to go beyond IRIS for additional effects information beyond those identified 
in IRIS as critical. The response referenced Washington State requirements - 2007 Model Toxic Control Act 
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(MTCA), Human Health and Risk Assessment Procedures. Ecology identified that there was federal guidance 
that should be reviewed (i.e., RAGS) . 

Outcome/ Action(s): Dr. Hansen and Dr. Aly took the action to look at RAGS with respect to how the hazard 
indices should be calculated . 

Groundwater ingestion (multiple pathways): 
The primary issue appeared to be associated with the statement: "There is no requirement to add these 
pathways into a single calculation ." (Refer to Response to Damon BRA 17 Comment) . Beth Rochette indicated 
that the following Washington State Administrative Codes (WAC) should be reviewed: 
WAC 173-340-708(6), WAC 173-340-740(5)(a), and WAC 173-340-702(4). 

Dr. Delistraty also indicated that the reference in Response to Damon BRA 17 Comment to WAC 174-340-740 
should be WAC 173-340-740. 

Outcome/Action(s): Dr. Hansen and Dr. Aly took the action to look at the WAC requirements with respect to 
the issue of adding pathways. 

EPC/UCL calculations : 
Dr. Hansen identified that DOE-RL had already been having discussions with Ecology on how EPCs were being 
calculated and that EPA guidance was being followed. He identified that several EPA personnel (Laura Buelow 
and Marc Stifelman) were contacted to review this issue and concur the guidance is being followed . 

With respect to Response to Damon BRA 19 Comment, it was agreed to remove the last sentence. 

Outcome/ Action(s): No specific action was taken; however, it was identified that this issue was being 
addressed at a higher level. 

~f!;-/{p 
DOE Project Manager (print) 

Ecology Project Manager (print) 

DOE Project Manager (signature) 

~J(J W~ coogy Project Manager (signature) 

Date 

~-J-~ 
Date 
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Childress, Ryan D 

From: 
Sent: 
To: 
Subject: 

CYNTHIA TABOR I SCIENTIST 
CLOSURE & CORRECTIVE MEASURES 

(509)373-3981 

6-3 washingtonriver 
f.il protectfonsoJufions 
I 

Attachment I (2 pages) April 27, 2016 Email accepting 
updated BRA Figure 3-1 

Ta bor, Cynthia L 
Thursday, May 12, 2016 2:47 PM 
Ch ildress, Ryan D 
FW: Figure 3-1 

CONTRACTOR TO THE UNITED STATES DEPARTMENT OF ENERGY 

From: Delistraty, Damon A. (ECY) [mailto :DDEL461@ECY.WA.GOV] 
Sent: Wednesday, April 27, 2016 3:05 PM 
To: Tabor, Cynthia L <Cynth ia_L_Tabor@rl.gov> 
Subject: RE: Figure 3-1 

Hi Cindy, 

Yes, it looks good now . 

Damon 

From: Tabor, Cynth ia L [mailto :Cynthia L Tabor@rl.gov] 
Sent: Wednesday, April 27, 2016 2:55 PM 
To: Delist raty, Damon A. (ECY) 
Cc: Jul ie Robertson ; Childress, Rya n D 
Subject: FW: Figure 3-1 

Damon 

WMA C RFI Report Meeting Notes 
May 4, 2016 

Please look at the attached Figure 3-1 .. it is updated based on discussion in our last meeting. Please let us know if you 
are ok with it. 

Thank you 
Cindy 

1 
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Figure 3-1: Human Health Conceptual Exposure Model 
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11,,111")·1 tOfflP',llltlo!lmt!hodbtlHupot1Chebyshevineq1111lttvll~Offlmtnchdbytheh'oUC:Laof'tw1r11.• 
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proteclion incl thll II alrndy p,ffformed with., the WMA C lltA. MTCA Melhods (I a...:I C) requ.-e the evalual.,., ol pathways i.epa11tely. There ii no requ.-.menb to add thew pathways lllto a llngle ukubtiorl, It mull be ll•ted !hat the 
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GroundWft.r lncutlon !tu" re mains open bl1ed on 02/n / 16 mtetln&, 

The I PP,OKh uted WI ltoll 8RA follows EPA 111klanc1. It II rl!HONble to dllcuo1 theM uceptloft1 In the uncert1ln1yeval111tlon. The lollowln& text wlN be •ddtd to •ddren these uncertalnliH. 

A,_,.. of the EPC ukulalioftl ulllblrls Jo.r WMA C \howed th11 the cak""11led t5" UCL, for two lilt cont,mNnb • 1hr 1ml tritium 1,e 1rHler thin their cone1ponctin1 mu1mum dtttect..ct conetntntlo!ll- Ho--. d1.le 10 ve1y lew 
detected Mrl'lpie mull,, l'roUCI. old nol ukl!Mtt 97.5" and ""chft~....., UCll lor those tontamNnta, It 1hollld be noted that•• mu,llrl!d roncffttllloft1 for,....,.,,.. "11 than It, !10th pe,w,,tlle bad.arw...:I cvnantr•tiof\; 
the1tlort, the ••nctolme11urtr11enb f,o,tllvef r11n.<tn1turalbld1!'0llndY1ntbility. Ill addltlon. no'1tt-1pec.ifktelt11.1lnkwfflltlon rtlatedtotllveflls1v,tlable. Thlfffore, therewtllbt nolmpa<ttothe lilk ct,.,,,c:t.rii•t-r111ulttdue 
lopteMrqol11MtfatWMAC. 

fo,!Tittum, lht ukullted UCLll 110p(Vg.1nd Ith bltedon ff" ICM !ChebVIMYI UCL Tht fttOmmended UClilhlf:htrth1n lht'OfrnpOffltlngmolmum dtte1:ltd conc.nt1ttlonof 7S.I p(V1, 111'-'ldbt noted that tn1 median ttltl\lm 
concentt1tlon lot 1h11 (Ullonlyt pCJ/1, 5inn, l'roUCl 5,0c,n c1lc""11te lh.t t5"UCllor le- dtttectedNmpln ucOfflparedtothat b l'roUClt.O, thet~"UClw11 ukui.ted h,r k lllurl'l{wllhlofdetec:tedumple djwillg fl'roUCl 5.0. 

Tht c1kl1111edU"UCl111Jnt l'roUCl 5.0fof tritium II U !!CV&, l'hetelofe, 111lrls thtmulmumdltechdconcenrr111Dn II tht EPC lortrttium reu1hed in a fflOl'ec-,rHIIYtn1k e11im11e . 

A, mentlon•d In 11\A Dimon Comment ~1pon1e l, groundwater wlthl!'I WMA C II ldentlft.td 111n uea or1n1e,ir1t within tht 200-a,.5 groundw1ler OU. Therekwir, 1roun1Mam drlnkln1 water Kffllrio w11 being 01luated n I part of 
.ite-•kf.t 1nd Wtll•JP,r<lfk l•oundwll., rhk uHUt!lef\t In 200-IP.S Ill IOOE/llt.·200!!•127, 01'1ft A) r,,port. Howt-ter, MmPffl& retulb for both thtllow MIii 1nd deep ytcioff M>ll-tt cornloefN tlurina the PfOltctlon of i,ou~ter 
pathw1y ev1lu1tlonlnthllrlllA. Tt!<IWlltbtupdatedlnSlctlon2.Stocl,H~lhll. 

l'le1M MtrnponM to the BII.Aoc,n,men1no 19. 

Concur with !he 1tai..rnent. Therefo,e , IMIHd of mnnium detected eonuntrarlon, !ho! E,C wffl be uted II source term durin& Pfflo,min11ite-specif,c K •eenlnc n-1luation ofSlCIIA. II lhould be noted th• I for •maH Hmple •iza, the 
mnimum cle lected toncentrllion wiN be cDMide,ad II the sourca term. 
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In -«lftiofl to IOll lnjntlori 1nd IOI WYt.tbl, MTCA (WAC 17)-lAO) lrocll,dt1 soil dtrff"I co1Hact •Itel toll OOfl~ffllMnts luchlrl& 
toa,oulldw1t.,wlth1 ..... l'ltintntlonby ... 11M,,1lal..upton..Ah.o,C[ IIClAinchtde1IOllcont1miMflhlHchln1to 
arounctw•t•r wilt! aubM-q,.,ent lnt;ttllon by ,..dd.i,tl.l ind tnbal ,.c•ptor1 orolhe, subsequent 11, .. I•&,, 1howerll>1, 1rt-111tion 

ofcrvin,). hrh4,ps 1n inlnloer !WIiiet \1u1nin1 ,roundw1te,) lhould be lnckld<td too. Cot1tlffl1Nt ted 1roundw1t., m1y 1ho 
lmJMctllthlnlh1Columbla~w+tlthm1ybolcon11HMdbVletidtnllllorlritt-lrt-Npton, 

(111111 fNm 01fl't0 n O1htFt "1' on 02/11/1', Subjtd ~.: N111tS.tof WMA IIJI C01111nntl 
OomonflFII 
llftflsvr17•l(Hu1111nCSMl1houldbc 1t.e,_.m,11Uf)dttcd8IUFitlftl•l(lli,m1n CSM). 

Tm notes that ~Numptio11 0U,11t1"'--c1cubb.11u-. mnt. and m,1: arc OfllY 111pWble to ud COPC1 for the <"ERCLA re.idcnt 
re.:...,i1>r N°<-'nrad COPC. 1hot,ld 1loo N in,,~dc!d ha',, 1br tbei.- food ....,.,1011 p•lll1111)11. 

REFEk TO IIANOOUT l 

For E,Cwlec11Dnr1rioMle, tut ,e~to fltlu,e l -J In the IRA IIIPP-RPT-~ffi) . 

This fit:i.,re •-me11<h the mn In t•ses where 95UCl if not ultulltf'd, 95UCL><T11, ind Cheb..,.hn UCL if not ulcullted, ind 
Chebv,;hevllCl.>mH. 

How.,...,, 1'1-oUCl (ve"'ion 5.0) 1utes, "h il rec:ommended not to use the mnJr/lum obH,ved .,,lue to esrim11e the U'C term 

reprewnll•'I the 1venge eAPOSWe COfllrKted b'f' 1n indlrid.ul _, 1n EA. for the uke of inte,nted usen. l'ToUCL<Mpl,l't"I • 

•••nin1 mn"I• when the 1K0mmended 95" UCl I• 1-- H1r1 booutr1p UCll ,:A !he mun pend• !he OOHf\led m1•im11m 
concentrllOC>n. fo, 111c:h scenulos !when• 95" UCL don ewcttd the ffiHlmum observed .,,tuel, 1n 1lter,..INe 95" UCL 
tom put1tlon method baud u,pon Chebyshn lnequ.l!ty Is ,ecommended by the P,oUCL sohw1,e.• 

The,efo,e, wht!npm1ible, 195UCLlhollldbe calcvl.t.-d to,itpre1ent E,C, Only oni:neo whffe UCluMOt be not calcullled 
(i.e~ 1Utktlul 1.._lys11 knot 1pprop-Wlk o, not pouible) should EPC dcfe, 10 the Clblerw-d l'l'IH, notinc the 11ncerUinty in EPC. 

bceptlonlwheredebuttln1tomnls1ilowedffii&htlncludesmdum .. 1lzes(1-1-, n<S),low frequenc:yoldetect-l• -I-, 
<20%), Of focU1ed ump,n1. Eeofoav Nii made ltlll (Offlffient repe1te .. y, 

Te•t ldentlfvlnt EA.• with HCll>U-5 lv<nonrachdoet nol m1 tch up with T•IN 7-ldlu !chiktor1dult). 

Elftl . fnlm O1MOn O1 N1tr1 ty H OJ / 11/1', S11bj1rt 1111 Pffrt S.t o l WMA flfl Co nuMnb 
Ool'ltOn~FIJI 

It '1-2 1,Sl 2 5 7,~ M for th1Ct:IICLA llflldentlllChlkl, Tibia l-lahow1110N1d ElCll>tE•S( lA C1nd J), lllllou,tl bllow INd1rount1 (lCllf<H·SI, 

10 IMl,S J,U.1.11 

With tti. Hceotion ol lA F--G (Hl-0.1), nonc1Me1 HM lor tht CEIICI.A lle.W.nti.J Child lor 11 o thef EA, CT•ble 7•1), 1ltllo\lth 
belowblck11oundHt!<l), No1t,~,comp1r~ ollA"'btd,,1ro1111dtlorlLCll1ndHl)t.1P1Mrtnttybt!n,11llfflMW1ted (1H 
O.unonllflUI. 

(l'lld Ito"' Dlnion Oelhtr1ty 011 ~/11/lt, $\llljt,rt lie: Nert ht ol WMA H t Co,.IMllb 
O.mo11lt1110 
For the MTCA Me t hod I re116ent, hblt 7-t 1howl ElCR>l M j(A Cl , tlthouJh -.iutl lo btct1round fLCII (ll-S). Ako, Hk l (lA 
f •G)forlhe MTCA lftident Cf•ble 1-9), Howe¥,, , Ht>l 1t ll01her [A1 CT•blf 7-t)~t belowbltk1rwnd HI (1.J), wilh the 
e•ceptionol HI ,i lA CI Hloo2, I ), Nott,~,, corn,._rloonol(A "lbKk1round{lot ElCII 1nd Hl)II 1pptre111lvbllnt 
elifflln1ttdj1HO.mon1m15), 

ftwt u1t11, • .. ,mtwlmul'II Nteelld corn::entr1tlon1 ""'" 1elected II tM EPCI for 0,111N umple 1l1e.• Howner, OSW(II 9215.6-10 
{(PA,2002)1t,IH, 8 1tlllmpo,11nttono1e,"°-r, t .... ldel111ltlnatothe111Hlnl11111IIOM1Y1dconcen1J1tlonm1ynotbl 

n ,1,n , s 1.2.1. l U•l• protectlYe when umple MI" .,, ..,.ry11111I, blca11tttti.obtervedPM•lnl11111 m1 vbe 1l'llllletthan!M pofMM1lonmu11.• 
Thertlv<e , del1 ultln1toffihwlt!l1m1l11rnplet li1llowed,onlybeu111eutlunnotbe,etil blye1lcvlllld,not dueto•lle1ed 
ton1e,v1tllrn. 

Jl p J ... O,S7.5.5. l)M I 

A 95UC:l thcMild p,elet1bly be ulcut.ted to rept.,.nl U'C, inde1>11ndent of receptor type when lcKat populltioftl ••e ~oider.-d. 
fOf e>1mple, I popuialoonoflndwidu.llofwuill blot.I le ,1-, pllnll)Of molloll blob {e .1,, bird, or m1mm•II) m•v bl distributed 
-• I ••nie of conuintralloM of,.....,,. so,il COPC. A$• rtptnen!IINe ,,.,nure ofCOPC sol ,_111lr1tion, (,C tlM>uld 
1lt1mpt IOupl11re varlabiltyln COl'Ct-1ntr1llonwhlch lslndepefldtntofreceptor 1110bllity/lmrnobiNty. Thenlol"1, 1 UCLtS 

l•• ther thi n mu), which con ta Ina• musu,e of vtrlabllltv {1tand1rd clevlltlonl , II The ben H tlm•t• of El'C for se11lle blot• (Ju-I 
n hk lo, mobile blaU I. ln1ddl11on, 111<1 ofl'IIHIJno,n rno1tolthe l'lfo,ffi1tlon lnthe d1u HI. 

'" Pleu11H 1npon1e to the 81\.l comm,nt no t 7. 

1'11,111 I H tflponH, to the BRA COfflment no 14. 

~ • ..,_fflt!.esponsetothelAAcom~ntnol9. 

ll(flll TO NANOOUT J 

formcinopft1CCOl'O, tht~ .... llCll1ttlC II VN19'~tNZOD1MftArtt-n ... 11tt.-.k..,.__.,...._.._.~[WACJlJMOltal511)CWRIMMrilll"""ldclol1•J0-5. A,Mflk-ldef!llflff11the"")o,risk 
eo,1trlbutorbtllONEAt for-.rc;W101tnkCOll'Cr,, .. f.A11W"'11nHt.,.1Wrthl11thtZODlMTtA ("H-HNlthlllll"'-t~•[WACllJUOlta(S)llt1'1flHSoll. A-..,,illllffl,1~. • ~ll', udl'lllur!I , 

dlf0tnlu"',nu"·""·litfllu"',"''" .. - ••"d_....._ldtnhlied .. h11-"'contflbulot'l. .~.lfllWl ..... tionw11pttfom,e,dfornehEAto1,.,..,totheHlln--lldwlttilhcath.itwdco,11rllutottby1iffllll'111edllnt1ffll 
ofKtlon (cr-.ltffloct)atld~le"-<tl. WhtntheHIIN.MdOfl .... ,_M_,..olection11FNfflthlnl, lho,ehl111'd<on~wll-~lned ~ . theN'Wlholn1•-iu.11on~tt111 theH1bM.cl°".,._' 
-"-11i11,iof1cltonllkath1n- ~e, no-......-enttfflildnNl11rdeon~ 
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THt 1t•t.1, "For nonrtdioloJlul COl'CI., uncer rilh •nd roonctncer hH•rd1 lndk•1 r.M ti.low tiM tcc.pt,ble rltk v•IIM of 1 x 10-
S for multiple cont1mlnanh tnd multiple pethw1~ (WAC 17l-J070l[S]I.~" While true for tlM MTCA Method C l11chntrlal 
sc.narlo (T1blt 7•l), thh Is r,Qt tfut fol' the MTCA Method I fflklenti,,lice11Jrlo (Ttble 7-,) . ElCIU:1(.5 In M-..ul £.t.s foftht 
rnider,t(Ttble7•9).~1, wilhtM•u~tloflofHta2.fln£.lC, rilh1nclHISIHlc•1rouncl{Tlble7•9) . 

fm d M m Oemon Oelktnty 011 02/11/11, Subj1r;t P:t: Nut S.tof WMA IIFI Commttttl 
Damon RF! 6, Dtm°" 8RA 5, 0.ffl()r\ IRA 45 
Elr.cept for EA C for the MTCA Mett,od B rwtlclent {Ttble 7•9) 1nd E.A C •nd J !of the CERCLA rflldentltl child {T1ble 7-1), non rad 

ELCP:<lE•S for ,;,ther EAt for MTCA incl CEIICLA residential ••p01ure s«narl,;,.. Eiic1-pt for EA F+G for tt.. MTCA Method B 
rnldent {Table 7-9), EA hG for th. Cl:P:CLA rnldentlal dtlld (Tobie 7-1), 1ml aM EA5 for the CERCI..\ resldentlal 1dult (T•bl. 7-1 1, 
nonur,c:er Hl>l for other EAs IDr MTCA 1ndCERClA rnldenl111lexpo1ure 1ceri.1los. Howew,r, only HI 11 E,t,.Cforthe MTC.l 

Me!llod I refflMnt wn 1bove bld11ound {T1ble 7-9). Note, however, compulson of E,t,. VI bldaround (fol ElCR ind HI) h; 

•l'fl"rentlybeln1elimwi• led\1n0•ITIOftllFl15). 

buptforlAC.,,.,MTC.Alrni.nhllsce-, l:hl~l llClbfvr1IIEAsunNftelotherctRtCA1fMIWAC~,een•1t01_,.'-s1 Ulln thel007MTC.Af"H"'""'n~lthN.k.AJo'"""'eflt"1:,,o;~• (WACl7lM0708!S)I) 
t,,1111vlatlv,erltklhrwsholdol 1 • 10.). ArMft1tw•1 ideMlfled 11 1:he ,...jorl'llkconffhtol' b (A C,..., MTCA~ 81Drdir.c;t eontKt Fornor>caK,nop,,k.COl'Cs, tt. Hl fOI' 11[.AJourlde• •lctRCLA•ndWACr-,itor_, _ _.. 
'"•lh1nlhe2007MTC.At1rptHlof L n..-e !or., no--• -1'Mr11n:lcontnbuton-11Mntlflotd. 
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Damon BRA 14, Damon BRA 16, Damon RFI 11 - Food Chain Issue 

Email from Damon Delistraty on 02/18/16, Subject Re: Next Set of WMA RFI Comments (contained 

within 02/22/16 email from Cindy Tabor attached to 02/23/16 meeting notes) 

Damon BRA 14, Damon BRA 16, Damon RF/ 11 

There is extensive precedent with Hanford risk assessments for evaluating both rad and nonrad COPCs 

via foodchain exposure (e.g., ingestion of plants, meat, milk, fish) for resident, farmer, fisher, and tribal 

receptors. USDOE's Hanford Site Risk Assessment Methodology [HSRAM] (DOE/RL-91-45, Rev 3) 

recommends evaluating these pathways. The following Hanford reports serve as examples, where 

foodcha in exposure for both rad and nonrad COPCs is estimated: 

1) Screening Assessment and Requirements for a Comprehensive Assessment/Columbia River 

Comprehensive Impact Assessment [CRCIA] (DOE/RL-96-16, Rev 1) 

2) Waste Treatment Plant [WTP]/Risk Assessment Work Plan [RAWP] (24590-WTP-RPT-ENS-03-006, Rev 

3) 

3) Exposure Scenarios and Unit Factors for Hanford Tank Waste Performance Assessments (HNF-SD

WM-Tl-707, Rev 5) 

4) River Corridor Baseline Risk Assessment [RCBRA] (DOE/RL-2007-21, Rev 0) . 

Examples of sources of transfer factors for non rads are USDOE's RESRAD (metals) and EPA's Human 

Health Risk Assessment Protocol [HHRAP] for Hazardous Waste Combustion Facilities (organics). 

Perhaps other useful references on transfer factors (found in RCBRA Appendix D1) are Baes et al (1984), 

Wang et al {1993), and Kennedy and Strenge (1992) . Uncertainty due to omitting this pathway is 

arguably greater than uncertainty in modeling this pathway. 

Email from Damon Delistraty on 04/15/16, Subject RE: Review of Draft March 17, 2016 Meeting Notes 

Regarding WMA C RFI Report 

Damon BRA 14, Damon BRA 16, Damon RF/ 11 

Re the CERCLA resident ial scenario and t ribal scenarios, pathways for rads and non rads should be the 

same (with the except ion of external rad exposure) . Re ingestion of food, the overall uncertainty in risk 

estimation for rads and nonrads should be approximately equal. The uncertainty of omitting a pathway 

(underestimation) may be greater than attempting to model it (underest imation or overestimation) . 

Many rads and nonrads have toxicity facto rs (i. e., risk coefficients for rads, slope factors and RfDs for 

nonrads), and many exposure factors are independent of a rad vs. non rad grouping (e.g., food intake 

rates, wet to dry wt conversion factors, exposure duration) . 

Various contaminant transfe r factors (across environmental compartments) are used in modeling 

human food consumption (e.g., soil to plant, plant to beef, plant to milk, plant to chicken, water to fish) . 

When empirical data are lacking, transfer factors fo r contaminants can be approximated, based on 
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similar structural properties. For example, all rad isotopes of an element are assigned the same transfer 

factor (e.g., see RESRAD) . Stable isotopes (nonrad) of an element would also have the same transfer 

factor as corresponding unstable isotopes (rads) . 

With respect to soil to plant transfer factors, perhaps greater uncertainty exists for contaminants which 

rely on a median of simple concentration ratios of tissue/media (BAFs) vs . a regression equation of 

tissue vs media concentrations (https ://www.epa .gov/sites/production/files/2015-

09/documents/ecossl_attachment_ 4-1.pdf). The BAF is a point estimate, accurate only at the 

concentration upon which it is based. In comparison, regression equations tend to better model 

bioaccumulation, flattening as concentration increases (Sample et al, 2014. ETC 33:2386-2398) . A 

regression equation (derived from paired tissue and media concentration data) is generally preferred 

over a median BAF method when specified statistical criteria for the regression are met (i.e., R2>0.2, 

p<0.05), as long as predictions are constrained within data range and domain limits." 

Page 10 of 12 



Attachment 4 (2 pages) 
Response to Hazard Index Comments 

Handout 2 

Concur. The following text changes will be made. 

CERLCA Residential Adult 

WMA C RFI Report Meeting Notes 
May 4, 2016 

For nonradiological carcinogenic COPCs, the total ELCR for all EAs were less than or equal to the 2007 

MTCA ("Human Health Risk Assessment Procedures" [WAC 173 340 708(5)]) cumulative risk threshold of 

1 x 10-5. Therefore, nonradiological risk contributors were not identified. 

For noncarcinogenic COPCs, the HI for all EAs was less than the 2007 MTCA ("Human Health Risk 

Assessment Procedures" [WAC 173 340 708(5)]) target HI of 1. Therefore, nonradiological noncancer 

hazard contributors were not identified. 

CERCLA Residential Child 

For carcinogenic COPCs, the cumulative ELCR at EA C is greater than the 2007 MTCA ("Human Health 

Risk Assessment Procedures" [WAC 173 340 708(5)]) cumulative risk threshold of 1 x 10-5. Arsenic was 

identified as the major risk contributor for those EAs. 

For noncarcinogenic COPCs, all EAs report an HI greater than the 2007 MTCA target HI of 1. Aluminum, 

antimony, arsenic, cadmium, chromium, cobalt, iron, lithium, manganese, and vanadium were identified 

as hazard contributors. Therefore, an evaluation was performed for each EA to segregate the His 

associated with those hazard contributors by similar mechanisms of action (critical effect) and 

toxicological effects. When the HI based on similar mechanism of action is greater than 1, those hazard 

contributors will be retained . However, the results of risk evaluation showed that the HI based on 

similar mechanism of action is less than one. Therefore, no analytes were retained as hazard 

contributors. 

During the WMA C BRA, an evaluation was performed to segregate the His associated with those hazard 

contributors by similar mechanisms of action (critical effect) and toxicological effects. During the 

evaluation, the toxicological properties for each chemical included in the IRIS database were utilized 

during the selection of critical effect and target organs. Even though, the ATSDR or other sources for 

toxicological values identify a number of additional adverse effects of the chemicals, however, such 
information was not included for the following reasons : 

1. IRIS RfD/RfC Development Method - IRIS establishes the RfD/RfC of a chemical to protect the organ or 

system that is most sensitive to that chemical. Those RfD/RfCs based on the most sensitive organs may 

be orders of magnitude more sensitive than other organs so that use of single RfD/RfC for other target 

organs may be excessively conservative. 

2. Uncertainty Associated using RfD/RfC Value for other target Organ - IRIS evaluates overall confidence 

in the non-cancer toxicity values, and summaries provide qualitative confidence rankings of low, 

medium, and high for database completeness and critical study quality when conducting non-cancer 

assessments. If uncertainties are sufficiently large (i.e., the total uncertainty factor (UF) is greater than 

3,000), EPA's IRIS program may decide against developing a toxicity value. 
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3. Uncertainty of Toxicity Assessments in presence of multiple chemicals - There are a number of 

uncertainies associated with the behavior of multiple chemicals for a target organ. Therefore, a new 

approach regarding target-organ-specific hazard index for chemicals targeting the same organ or system 

is currently being investigated for a number of mixtures. For example, target organ specific HI are being 

computed for the mixtures of three chemicals - arsenic, cadmium and manganese. All of those 

chemicals have potential effects on the neurological system. However, if mode of action data 

demonstrate that each chemical may effect a different structures of the brain without cumulative effect 

to a single end point, it is possible to overestimate the HI of the total mixture. Therefore, before 

calculating the additive HI, one needs to verify the mode of action or end point for each chemical in the 

mixture. 

4. Uncertainty Associated with the toxicity information provided in other sources - During the comment 

resolution discussion with Ecology staff (conducted on 3/17/2016), Ecology staff provided an example of 

vanadium, stating that vanadium can also have effects on kidneys and could be combined with uranium 

for HI calculations. However, one of the ATSDR reports mentioned that while animals have shown minor 

effects on the kidneys following ingestion of vanadium, these effects have not been reported in humans 

exposed to vanadium (ATSDR, 1992). This illustrates the issues that could arise with attempting to follow 

lower tier toxicity information when IRIS RfD/RfC is available. 

In some situations, where few contaminants are present at significantly elevated levels, it could be 

appopriate to research other adverse health effects to provide a more comprehensive understanding of 

risks. However, in siuations such as those evalauted in this BRA where elevated concentrations are 

within a factor of two above the most sensisitive values, such level of detail does not appear to be 

warranted . The above reasons show why IRIS assessments are the preferred source of toxicity 

information used for risk characteriztion . All IRIS assessments since 1996 have also undergone external 

scientific peer review. These assessments reflect the most recent available toxicity information and data 

analysis and were used in some cases to replace existing values on IRIS. 
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