
·' 

::.· 

0·~·-l. 
(__ ~: -p~· -......_..:_. ... • 

.· . . . 
NEW l\1EXICO ENVIRONMENT DEPARTMENT 

Hazardous Waste Bureau 
and 

Ground Water Quality Bureau 
Voluntacy Remediation Program 

TECHNICAL BACKGROUND DOCUMENT FOR DEVELOPMENT OF SOIL 
SCREENING LEVELS 

. ::.• 

December 18,2000 

I \IIIII IIIII IIIII 111111\11 Ill\ 
3601 

.·, 

I .. 



I 

I 
:. 

I 
I 

--- .. -----:,-, 1 
-~~ 

H 
,:~ 

• 

Volume 1-

TIER 1: SOIL SCREENING GUIDANCE TECHNICAL 

BACKGROUND DOCUMENT 

. -. 

·~-· 
.P. 
r:: 
···' ,. . . ..,~ 
i~ 
. ~· 
... 
··'·· . 

,. 

. ': 

:' 

. l 

.• 

: 
: 

·:!) .. 
·, 

·. ,. 

'! 

I 

I 
-.. I 

I 

) 



rrw-~~--~~-:-~~~-:-·. ···-·- .. ----·--~·····-·· .... -·- :-----------~--····---~----:·-.. ------··-··-----.--

i 
I 
I 

r 

i 
! 

1,· 

' 

Table of Contents 

NMED Soil Strtenill8 U\•tl.r 
Dr.umbu 18. 2000 

VOLUME 1 TIER 1: SOIL SCREENING GUIDANCE TECHNICAL BACKGROUND DOCUMENT 

1. ·Jnlroduction ............ _ ........................................................... : ... ~ ........... · ........................ : ............................. 1 

1-.1 ()Ii;.tanization of the: Docurnent ...... _ ................ ; .. , ....................................... ;~ ........................ 1 

1.2 Scope of the Soil Screening· Guidan~:c .................................................................... _. .......... 2 

1 .. 21 E);.posu[e PathWa)rs ·~···u .... , ................. ~ ....... ~: ....... _.. .............. ~ ....... ,~ ..... , ............... ~ ................ u .... ~ 

1.2.2 Expo:~>urc:: A~sumprions ............ ~-----··:·······: ..................................................................... 3 

1.2.3· T~rgc:t.llisk :lnd 1-Jazard ................................................................................................ -t 

1.2.4 . SSL J\1,,del A ~;sumptions ..... ~ .... ~ ................ ~ ............ : ... ; ................. _ ..... · ...... · ...................... 4 

2. Development of Pathway ~peciflc Soil Screl;lning Levels.; .................. : ................................................. 5 

·2.1 . Hurimr: 1-Icalth Ba!!~ ........... : ............................................................................ .-..................... 5 

2.1.1 Ac;iditivc Risk.: ........................................... : ........... : ........................ ~· ............................... 5 

2.1.2 Acute Expo:>u.res ............................................. : ...................................................... ; ...... (, 

z. J .. '\ Route-to. Route _Exttapol:aion ................................... ,. ..................... ;,_ ........................... 6 

? 1.4 D' I ' . · -
-· . · uect pgeSO()n ................... ~ .......... , ........ .-......................................... : .......................... 1 

. . . 
2.1.5 Dcnnal .:\ bsorpciun ........................................................................................................ 7 

2.1.G lnh11.l:;tion o' Vora~lcs and Fugitive Dusts ...... , ........................................................ :8 

2.2 Residen~.allancl ~ ..................... · ............... ~ ....... : .......................... ~ ............. ~ ................ ~ ....... 6 

. ., R 'd . • R . . . . . 9 
. 2.-.1 .es1 ~noas . rc::eptors ..................................... , ........ .-............................... ~ .................... . 

?.J . Nun-residential i.:lnd uses ................................................................................................... l2 

2.3. t .· C:ommt:rCial/lndustrial \X'ol'kc: ...................... : .................. :~ ............... ; .... : ................. 13 

2.3.2. Con~tn1ction \\Forker .. _ ......................................... : ............... ,. ..................................... 15 

2.3 . .3 AJt~rnati\·c Evalu:\tion for Lend .................... ; ........................................................... 16 

2.4 Site t\:;s.cs.sment and Charac!erizatic-n .. , .. : ................................................. .-..................... 16 

2.4.1 Development of Data Qualiry Objccti"·c:s ·: ............................................................. 11 

. '2.4.2 Identification ot COPCs .; ........................................................... ~ ............................... 17 

2.4.3 Development nf n P£climif:ary. Concc:prual Site Model ......................................... 1 B 

2.4.4 Cornpat.e COPC Maximum Concentrations. \X'~th SSLt; ...................... : .... : ........... , 18 

3. Chomical-Specifir. and Physicai~Chomical Parameters .................................................................... _ .. 18 

3.1 Volatilizatio1i Factor .................. : ... ; .......................................................... : .......................... 19 

3.2 Soil Saturation Lilnit .................................................................................... .-...................... 20 

·----------



i: 

----- ... ------- ---

NMED Soil Scree11i11g Level$ -
D(•t:t:mbo~r 18 •. 2000 

"llt1l'i.timl l. V 

3.3 Parti~ul:1ll' Etnission l··:1ctor ................................... : ...... : ........ ~ .............. · ............................ 21 

Table of Contents (con't) 

3.4 J>hysic:ai-Chcmical ·Pararnl·tcr~ ............................................................................ _._ .............. 22 

3.4.1 Solubility, l·lt:nry's Law Constant. :uut K,,. .......................................... .......... : ..... : .. 23 
. . 

3.4.2 Soil Organic Carbon/\\1atcr Partition Coefficients (K,J ... : ............................... ; .. 2~\ 

3.4.3 Soii/\X'atcr P:utition Cucfficicms (K~ .................. ~ ................................. : ... ~ ..... ; ...... 2.4 ··. 

4·. Migration of Contaminants to Groundwater ........................... ~ ............................................................. 25. 

4. 1.1 Ovcrv_if:w of tbc SSI..l\kJdd Approach ........ _:·"""'"'''"'"'""'""""""'"""."""""""' 2(l 

4.1.2 

4.1.3 

4.1.4 

... 4,1.5 

4.1.6 

~lndcl Alls\•mptions .................................................................................................... 26 
' 

. 

Soil \Y/att:r Partition Equation ............................................................. ~ ....... ~ ... ~ ......... 27 

l)ilut.ion Attenuation Fact_or ............ : ................................................... : ..................... 27 

Limitation1i on the: Use of the Dilut\on Attcnuat1on Factor .............................. ~ .. 29 

Gct~crir. SSL.'> for Pwtccrion of Gwundwatet ................................. : ...................... 30 

4.1.7 Dc,•clopmcnt ()(Site Specific SSl..s for Pwtccrion of GtO\Indwatcr ................... 30 

4.1.8 Detailed Model Aua1ysis for SSL bc,·clopment.-........................................... ~ ........ 33 

4.1.9 Summary of the Migration r.o Groundwater Pnthwnr SSI.s .............................. ~ .. 34 

5. ll~c of the SSLs ........................................ _ ........................................................................... 34 

Appendi.'li. A: 
Table A· I: NMED Soil Screening Levels 

Table A-2: Dcfaulr Exposure factors 

·Appendix B 
Table- H·l: Physicai-Chcmica1 Properties 

1\ ppendbt C . · 

T:~ blc C- t: Human 1-tc:•hh l~cnchmnrks ll11cd for c~lculating SSLs 

VOLUME 2 TIER 1: SCREENING-LEVEL ECOLOGICAL RISK ASSeSSMENT 

PHASE ~ SCOPING ASSESSMENT 

1. Introduction ....................... : .......... -. ...... ~ .... ,, ....................... 4 .......................... ~ ............................................. i ................ 1 

2. Scoping Assessment •.... ~---· ............................................ : .......... : .•• ~ ......................... : ... ;: ...... : ..................
 2 

2.! Compile and Assess Basic Site Information ....... ~ ............................................................. 2 · 

2.2 Site 'Visit ......................................................... ; ....................................... _ ................... ~ ............. 3 
. .. 

2.; Identify Contaminants of Potential Ecological Concern ................................................ 4. 

2.4 Dc\·cloping lhe Prclim..ina~y Conceptual Site Exposure Model ..... : .. : ..................... ~ ...... 4 

ii 

,, 
• !• 

" 
t' 

.L:.i· 
'··· .. 
"·~ 

·~ 

. •' 
'· 

.... 

l 



0. 

NM£D Soil Scrccflit!8 l..c\'l~b 
. Dr.ccmbrr 18. 20tK1 

Rel"i.,icm 1.0 
:?..~ ,;\;<;sembling the Scopmg .·\~scs&mcm H:cp~'" .................................................................... (} 

3. Site Exclllsion Criteria .................................................................... ,.; .................. , .................................. 9 
4 .. Technical Decisiol) Point: Is Ecological Risk Suspeoted? .................. : .................................................. 9 

Atrach~ncn; A Saecning·Lcvcl Ewlogical Risk .-\s~>essmcnl Scnping Ast'i.csstncnt: Site: 
i\sses~mt'nt Checklist · 
Table 1: Exomplc~ of Scnsi6vc Em·ironmcnts 

:\U::J{;hmcnt R Ecoh•t.rical Site Exclusion Chcckh'St and Dt:cision Tree 

·' 

i 
i 
i 

. : 
I 
I 
I 
I 
I 

·' 

I 

I . I 
. I 

.1 

l 
I 

·I 
l 
l 
j 

I 

·I 
I 

··---....:..-------~------···-·-··' -··-· ____ .:._. __ ~:-.' .... ____ . ____ ._. ----· ;;.,_··---~-· -------~' 



· .. 

1. INTRODUCTION 

NMF.D Sllil ScreertiiiX Le1•eb 
D..:n!mbt~r I r.. 2000 . 

· . Revi~irm /.0. 

The N~w t-.·Icxico Environm~nt Department (N.MED) Ha;o:ardou~ \\fuste Bure11u (HWB) and 

th~ Ground Wntcr Quality Bureau (G\~;QB) have dc\•dopcd this soil screening guidance. 

(SSG) for inu.:rrml department US!! for c:orrecti\'c nctionprogr.ams·.· lnc SSG dist:ust:es the· 

methodology used ro dcrjvt: chemical-specific soil screening b•ds (SSLs). ln ·addition, 

guit.llmcc: j~; pto\'ided to ;\ssist inidcntifring und c\;alu:\ting npproprintc exposure pnthwuy~ 

and receptors. Finally, this document pro,·ides generic SSLs for chemicals commonl)• found 

at comnminatcd ~itcs based on default exposure pi\ramctcr.:-; under residential nnd non·-

rcsidcntial bnd-u~>c scenarios. · 

'l1u: SSG provides ~it.c managers witl-~ a fmmcwork for dc\•eloping atid applying the SSLs, 

and b likc1y to be most u~eful for determining whethe.r areas or <:ntire sites nre contatninattd 

to nn extent that warrants further investigation. It is intended to ::~ssist and suc:unline the · ·. 

site investigation ar.d correcti\•c nctiun pwcess by focltlling rcmurces on thosr. sitc:s 0( areas 

that pose the b"TCatc:Sl risk lO hum:m health and the environnlcnt. Jmplementation Of the 

methodologies outlined wtthin this SSG mny significant!}' r~:ducc the titne·nc!:essary to 

complch! sire investigations and cleanup actions at c~rt~in sites. as well as improve the 

. consistency of these investigations; 

Berwccn ''arjous sites. there can c::tist a wide spectrum of contnminant types and 

concentrations. 111e level of c<.mccm as'3ociatcd with those conccntrarinns ..iepends on 

scvcr:tl f:1ctors, including the likelihood of exposure.: to lc,•cls of potential concern to human 

health or to ccologicl\lteceptOr:i. At OOl' end of the spectrum are levels that deuly wanant a 

response nc:tion~ at the other end are levels that are bdo\\' regulatory concern; Appropriate: 

cleanup goals for n site ~ay fall anywhere within this i·ange depending ori sire-specific 

conditions. lt is important to note th:Lt SSLs do not in themselv~s represent deailUp 

standards. and the SSI.s alone do not trigger the m·5d for a re.sponse action or define 

"unacceptable" icvcls of contamination in soil. Screening levels such as SSLs identify the 

)ower end of this spcctnam - levels below which there is generally no need for further 

concern--provided the: condinons associated with the development of the SSL~ arc 

con:;istcnl. . . . 

The N!\'IED _SSG is organi:t.ctl into five major ~cctions "with supporting appendices. The 

remainder of Section 1 atldrcs~cs the purpose of.thc Nl'-:IED SSLs and outlines the scope of 

·the document. Sccuon 2 outlines the rc:~cplors, exposure pathways, and exposure 

assumptions used in .calculating the NMED SSLs. It also discusses .ihe risk'lt:vels on which 

the SSLs ~rc: predicated an~ presents the SSL model assumptions. Finally~ Section 2 · 

discusses site assessment/chnracrerizntion activities that should be completed prior to 

comparing site contaminant concentrations with SSLs. ~n~cse nctivities include de\•etopment 

of data qualinr objectives. conducting site sampling, prepar;~tion of a 'prdiminary conceptual . 

sitr: model (CSM). and identificntion .:>f t:ontaminants of potential conccm·(COPCs). 
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Section 3 ptu\'tdcs :t dct:lilcd dc:;\.ription of the prw;(~SS U!icd I() oc"clop p:uhw~y-spcclflc 

~Sb. Indt1dcd in tins sccti()n i:; a discu~sion uf tlw human hc:~lth basis ror 1hc SSLs, 

additi'-'c risk, and acutc cxposun•s. t\dditionaltupic:; discusscd·in Section 3 ·,ndtJdc chcmic:1l 

specific pan1mctc r~ used to dt~\·clnp the SSL:i :md c:tlcu\ating vol:nili:l'.ation f:u;tors. partic\ll:llt' 

. c.· mission f:~ctors :md soil saturat1on hmit~. Section 4 prc~cnts mcthodolugic:; for assessing 

the pot~ntial for migrat~on ~f contami,,ants to gr(mmlw:llct from cont:lminatc:u :;oit' in 

com:<.~rt with generic and sii\:-spt·ciflc lcachin~ mndcls. Finall~·. Section 5 :1ddrc~~cs ~pedal 

usc comidct:lliom; for :1ddrcssing contamin:mt conccntr:uions in soil :utd :tole~ spcciii(' 

ptobl,~ms that can :uis~ when applying the: SSL!i to spcciti~ sites. Gencric SSl~" for 

Coontarninants that ha\'l: Watl~r Quality Cnmrol Cummi:;sion (\VQCC) Standards for ground 

w:tter in the Swtc ()( Nt•w l\lc~ico ate prt:~cntc(\ in T:•blc A~l ()[ Appcmhx :\. _ln at.ldirion, 

Table A-1 also tnduclcs :1dditional compounds ,~,-·hich arc some of the RCRA ccgulatccl_ 

cunst.itucms. Table A-2 of :\ppc_nuix A presents the ocf:JUlt cxpmmrc factor va\ucs used in 

the generation of the NMED SSLs. Phy~ic:ll-chcmicat \'aluc~ .in rhc cnlculatk)n of the SSI.~ 

arc prc~:;cn11:d in T~blc B-1 of Appendix B. Tmdcity critc:ri:-~ an: prc:sentcd in Tublc C-1 of 

Appendix C. 

1.2 ScOPE OF 'TliE Sosl.ScnEEN&NG GUIDANCe · 

The S$G incorpnratcs readily ohrainablc 5itc d;lta. and utili7.cs methods from v:uinus United· 

States Em·ironmcm'ill Protection Agc1\C)' (US EP:\) risk ~mcssmcnt guidance ai1d dcri,·.c::­

sitc-spt:cific ~cn·ening It-vel~ Cor !idcctccl. contamin1m_l!i ~nd c"posurc pathwa~'l' .. Kc~· 

nttributcs of the SSG indudc Jef~ult value~ for ~cr.cric SSI...s where Sltc!-spt:cific information 

is tlllll\'aibblc, :md the identification of pammcfcrs for which ~itt•-spcdfic i11formationili. 

needed for the dcn:lopmcru of !iitc·spccifi<: SSLs. The gotll of the SSG is to provide a 

wnsistcnt :.1ppro:1ch for tlt.:'•clopinn sitc·spccific SSl~'> for ~.:\·alunting fllcilitie5 under the.· 

· nuspic:cs of the cmrccth•r ~ction proci!:;S widun NMED. · 

The Nl\lED SSLs :uc gl.'ncrally basct.l ()U a .HJ-~ target risk for cardnogcns, m a ha7.arc.l · · 

.quotient of 1 for nonc:ucioogt~ns. In in-:;tancc~ where :m 1nilividual contarninant has the 

capacity to elicit both rypcs of n~spon!.cs, dt~: SSLs prdc:rcmiul!~; report the l~Cft:ening iah1e 

rcpre~cnt:Jtive of the lc,wcst (most stringent) tunt:uninant conccmration in environmental 

media. SSLs ft;r migration 1o groundw:ttct an: h;t:::.cd on (in tlrdcr of prcfctt:ncc.~): ~tntt· of · . 

New Mexico \X'atcr Qu:1liry Control Cummission (\X/Q(:::C) stnnuards. U~ EPA Rc..oginn 9 

Preliminary Rcmcili~t.ion Goals (PHG~;) for tap water (modified to reflect n t~rgct risk of to-~ 

in instances where tbe PRG is bused on a c:ucinogt:nic t:ndpoint), rnax.i.mum contaminant 

levels {1\iCL), and nonzero maxim~tn concaminant level goals (MCLG). As such, the 

N!vlED SSLs scn·e llS a generic bclichmark for scr<:cning level comparisons of COnt!linimtnt 

conccntrnrions in soil. Nl\1ED anticipates that the SSLs will he used as a tool to facilic~tc · 

prompt idcntificatj,_m of those comaminants and r.tcas that rcprc~c.:nt the gr.:~!te!it risks to,_ 

human health und the cn\'ironrncnt. While conccntrati"uns abo,•c the NMED.SSL!i · 

presented i.n this doc..:mncnt do not :II.Jtomat.icnlly designate a site as "contaminated" or 

trigger the ncctl for n response :tcrion, detected cunccntmtiom; in sit~ soils cxcc.-eding 

scrr.<:ning lc\'cls suggest that further evaluation is•nppropri::atc, Fnrthcr evaluatit.-m may 

include ·:u.lditional !'.:unp ling to further characterize the narute and extent of contnminalion, 

consideration of background lc\·cls, rccvaluat~on of CCJ~lttlmin:mts of potcntiai conccnl 

(COVCs) or a:e:sociatcd ril;k and hn:m.\ using site-specific: par:rmctcrs, and/or a rc.•:u;:;cssment 
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of the a$~:nmptiun~ a5:;nci:ltcd with the ~c:iu.-m: SSL~ (e.g., appmpriarcncs·s of rou1c·fo-mutc . 
c~tr~pobtinns, u~c of c.:hrvnk tm;i.:li~· value;; h'l C\'aluatc chihlhnod and conscruction-workcr· 
exposure!>). 

1.2..1 EJcposwe Paf.hways. 

A complete exposure patlw .. ·;:y cnn.,i:>t:\ of (1) a 'if>Utcc, (2) n nwchanistn of cont~minam 
rdcasc, (3) :l rcc:civing or wnm:t mL·dimn, (4) a plilt:ntin!. tcccptor popu!ati('ll\1 a·i:Jd (5) :u~ 
exposure rome. /\II' fl\·c clcmt~nts must be pu·.scnt for tht! cxpomrt" p:tthway to ht> 

considered cotnplt'tc. 

SSLs h:lvc been th:vdopcd fer UH" in cnlu;!ting three di:;crctc exposmc scen:u1os 
representing 11 \'aricty of potcmi:tll:tnd uses: residential, connncrcial/industrial, n1\d 
consuuction. Tht~ SSG prc::scms li::ls of potential p;1thways for each scenario, though 1he~c 
lisls arc not imendcd to br: cxh:n~.sti\·c. lmrcad, •~ach ti~t H:prc5l'nts a s~~t of typical exposure 
·pat.hwayr. likely to acc-ount fn.r tht·: rmLtority f.Jf i:xposun: to cont:uninant" in !'Oil nt ::1 givr.:n 
su~:. -n,cse include: 

11 Di.•cct (or. incidental) ingcstior1 <,f soii 
• Dermal comact wirh ~oii 
• · lnh:tlariun of ''olarilc$ :md fugi1ivc dust~ froin cont:ur..inatc:d soil 
• Migration c•f chemic;d~ through :snil to iln underlying pPtahlc aquifc:t or water-

bearing unit 

Undcr.some sitc-spcdfic situ~uions, :1dditional cnmpl,:!c exposure pathw:a~·s !n:il.)' be 
iucm.ificd. In these (:a!ic.s, a site-specific c.·v::luation of risk i~ warranted in which ;~dditional 
expos uti! pathways can be con~idt~rccl. If other bnd uses an,lc.xposurc !'Cenarios an· 
dcH!.rsnincd to bt: more appropr1att~ f(lr a sire: (e.g., Native Atnt!rican land usc), the exposu1c 
pathwnys addressed in trJ.:; dol"'l\mcnt shc.,uld be rnudificd accordingly .or a sitc-spcdfic risk 
"'~sc:;srnenl ~hou.ld be conductc(l. Early id~!ntifkar3~n of the need for :additional i.nfonnation 
is important because. it facilit:ue~ dc,·clopmcnt of a defc!'nsible sampling and analy\is strategy. 

"!1w e~p·osurt· pafhways c\·ahmlcd. by laml-L:!>t: r:,ccnano, arc ptc,;cntcd in Table l-1. 

TDble1•1 

~~~~pO$Uhl Pnthwny£ E•lfaruated In Don Ser""'l19 G~ld,.nce 
Potentlcl l!•poaure Fathwllll Rw!!ld~tntlat c;,~merclalnnoua~ £!_nstructlon 
OirP.Ct ing_GStion ~- .,. 

" t-2,~rmai contact .,. .,. II' 
tnhalnllon of volat~os ~l!Wots ., -., ;, 
Inhalation ct lugit!ve tl.:5ls outOoof"s tf .,. 

" lr>hal!l\ion o1 volal~lfs II'Cloorll .,---. 

SSLs·rcprescm risk-based ~onccuu:ujon!'. in soil dt'rin•cl frcm equation!. combining exposure· 
assumptions with tox.ic~ty criteria dcvdopcd by US EPA (US EJ'A. 2000a and 1_997a). The 
models :wd assumpuons used were dt!\'doped to be consisu:nt with d·1e Superfund ccncept 
of "reasonable m~1xiinum exp~su.cc" (US EPA, 1989). This is intended to p:o,•idc an upper· 

. . 
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bound ClitltnatC of chronic CXpo~urC by combining both :tVl'ragt :uu) COtl5CrV:ttlVC (1.c., 901." 

to 95'h pcr<:cntik) \':!lues in the \:altulations~ The dcf:mlt intake nnd duration :tssumptions 

presented here :nc intt~nucd to he protective of all potentially exposed populntinns for each. 

land ust: considcn\tion. Expo!.urc point COIICctm:~tions in soil should rctl~ct either directly 

measured or e~timntcd values using fate and Uttnspo:t. models_. An. l\\'crngc: conccntrotion is. 

typically used where the focus is on estimating long:tcrm, chronic exposur~s and there arc 

sufficient -silc data to aUow for lin accurate estimation of the mean. Where the potential for 

acute toxicity may be of conc•~tn. estimates based on the maximum exposure rna}' be more 
. . . . 

appropnatc. · 

1be resulting cstimalc of exposure is; then compared with chemical-specific toxicity criteria. 

To calculate. the SSLs, the exposure equations and pathway models are rearranged to . 

backcalcubtc: ari''ncccpt.ablc lc\•cl'• of a c.;ontaminant in ~oil corresponding to u t?pecific level 

of tnrgt:t risk or ha?.ard. · 

T argct risk and hazard le,•cls for human health an! risk managcmcnt~bascd criteria. for 

carcinogenic and non-carcinogenic responses, rcspccth·ely, to determine (1) whether sile· 

rclntcd <:ontamination po,;cs an un:H:ccptable risk to human h1:alth and requires corrective: 

actJon m (2) whether ~rnplcmcntcd corrective m:tion(s) suffici<:nU)' protects human health. lf 

an estimated risk ot hazard fr.lls within the mrgct t:Lngc, the risk mnnager m:t}' conclude: that . 

~ !.itc does not pose an unacceptable risk. . This deCision should take into account the degree . 

of inherent conscrvati!lm or level of unccrtaint)· _assoc:iate·d whh the sitc-spcciik estimates of 

ri~1k :md ha~~!rd. An C!itirn:~~c:d n!ik 1hat exceeds these t;li·gcts, however, doc:11 not necessarily · 

ir..dic:1te thar the current conditions ~tte not sufe or that lhcy present an unucccptahle risk, 

R.ather, ., site risk calcul:1tion th:u exceeds a target value may.simpl)' indicate the need for· 

f\Uth1:r e\•aluation or rcfmcmt'nt of the- ~xposurc modd. 

For cumulacive exposure \'ia the ingestion, inhalation, and tlcnnal p:lthways, toxicity criteria 

ni:e used to calculate an acceptable lc\'f!l of cont:iminntion in soil. SSLs are ha!ied on a· 

-carcinogenic risk b•cl of onc·in·one-hundrcd-thous;uui (1 x 10.~) and n non-c:m:inogcnic 

. ba:t.arcl quotient of 1. A carcinogenic risk l~vd is defmed as the i.ncccmema.l probability of :1n . 

inuividunl devdoping cancer over n lifetime as n result of exposure to a potcminl- carcinogen: 

Tl)!! non-carcinogenic haz!\td <JUOtient assumes that there is a level of exposure below which 

it js unlikCJy for {'Ven Scnsit\\'C populahOI;IS to experience ad\'CtSC health 'efreCtS. · . 

1.2.4 S$L Model Assumritions ... 

The models Ulicd to calculate inhalation cxpo!>ure and protection of groundwater based on 

.potcntiahnigration of COJlt;lminnn~ in soil arc inr~~ndcd w be utilized at an early st~ge in .the 

, site invcstib"lltio'n process when informntion regarding the site mny be: limiced. For this · 

·' [c:ason, the models incorporate a numbet of !iirnplifying nssnmptions. For m·s:ancc, the 

· models assume an infinite contaminant source, i.e. a constant concentration ;._.,. maintained 

for.the duration of the exposure period. Although this is a highly c~nsen•ative assumption, 

finite source models require accurate data regarding source size and volume. Such dam arc 
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unlikdy to be avaibblc frvm limited sampling efforts. The rnr~dcls also nssumc: thal 
cont;unin~til10 is homogen-=o~\!; rhroughou~ the !iource and that no biological or chemical 

degr~d:.tion occurs. \'\'here sufficient sitt~-spcciftc d3t:~ arc: available, more-detailed finitc­

~ource models may be u5c:d in place of the: dcf;t\th :~:~sumpuons pzcscnced in this SSG. 

2. DEVELOPMENT Of. PATHWAY SPECIFiC SOIL SCREENING LEVELS 

The following sections present the tcchnic31 ba~is and limitntions used to calculate SSLs fot 

Iesidcntial, commercial/industrial, :IJld construction land Ulie s~cnarios. The cquatimts used 

to cvalu:~tc·inhalation und migration to gwund,vnter 4lclude 2 number of easily obtainnule 

site·sp·~cific ioput par:unetcn. Where: site-specific dat~ l!.tc-no~ av~il~ble, c~msen·ative default 

values arc p·resemed. 1l1r cqull.tions used arc pu.:sented in Sections 2.2 ana 2.3. Generic 
· 53l..s calculated for 133 ch-:rnkals, U5ing these dd:mlt values, ar~ presented in T~ble A~ 1 of 

.A ppcndbt A .. 

2.1 . HUMAH H£AL~ BAsi& 

·nlc toxicity cr!•eri:~. used for calcul2.ting the SSL~· ate p1'CScnted in Table C-1 of .:\ppcr~dbc c. 
The ·p:im:.~ry scurces. for the human health b(.'nchmarks ate US 'El>Ns lntegr:lted·Risk 
Jnfonnation System (lRJS) (US EP.I\, 2000a), the Health Effects Asse5smcnt Surnma.ry 

T;\bi~s (HEASl) (US EPA, 199ia.), and US EPA's N2riQnal Ctnter for Environmental 
.:\so;e::.srncm (NCE.A). Adtlinonal somces include the nunimai risk.'levcls (MRLs) developed 
hv the Agency for Toxic SublHances 2nd Disc:2sc Rcg.istrr (ATSDR). For soil·inge5rion, 
~h;)lation of volatile orgar.ic ..:ompounds (VOCs) and fugiti\'c GU!!lS, and dc:nnnl contact, the 
NMED SSb correspond to 2 .10'3.lc\•c:l for carciuogens ~nd/or a hazard quotient of 1. for 
noric:~rdno,gcns, whichever is lo~·cr (i.e:., mote JUOtecth•e).. · 

2.1.1 Adcltfye Risk . 

h ;s· imporun~ to note that no considcratiun 1s provida!d in the calculation oi individual· 
N.M_ED SSL~ for additrvc·risk when c~iposures to multiple chemicals o..:cur. The SSG . 
:~,cldresscs this issue in Section 5. Because the NMED SSLs for c:udnogcnic c.:ffects 
corn~spond to :l 1.0·~ risk lcvd indivhh1aUy, c>."Posurc to ml.iltiplc c.:onr.amioanti.mlily result in a 

cumul~tivc: sirr risk that is above the anricip2tccl risk man~gcmcnt range. Whlle ca.rcinogcnic 

risks of muh:i?le chemicals are· simply :~ddcd togclher. the issue of additi"c: hazard is more 
complex for noncardnogens bc.otnuse of the theory •hSlt :1 ~hreshold eXist~ for : 

nm1.ca.rdnogesuc effect!;. Tru!i threshold is dctined .2s the level below \\·h~L~h adverse effects 
are not expected to occur, and represents the basis for the reference dose· (RID) nnd 

.refae~ce concentration {RfC). Since adverse effects ate not expected to occur at the: RfD or 
RfC und the SSl.s arc derived by setting the potential 'i:x.posure dose to the RID or RfC, the 
SSL-; do not aclckcs!i th'!: risk of c.-.posnrc lo mnltipht dtc-mic:al~ at lc:vcls whc:re the individual 

chemicals nlonc.would nof be expected to C:tUSC nny ndvcrsc dfect!i. ~n such c;asest. the SSLs 

tn.av not provide !!il ~ceu-rnte indicutor for tl1co likelihood ofh.annful effect.,. Howe1.•et, 
.. ncnc:lrcinogcnic effects should only be considerc:dadd\rive for ili~sc cherniclls with the 

same 1oxic endpoint nnd/or mechanism. of action. The sources provided in Settiorl 2.1 
shoula be consulted to .cletcnnine the (!ndpoint v.nd/ or target org.m system ptior to 

· .. · .. ........ j . ,: ... .. ' . . ~ 
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;lltqnpting. to l~\';lhtatt~ thL· additive lw:llth effects mmhing from siiJiult:lncm.ls exposure to 

sm.lltiplc contamirinrm. · 

:\dditivity or the ~.Sl . .s is further r.-omplicatcd by tlwf;JCI that .nnt all (Jfthe SSLs an.; ha5cd on 

wxicirr. SSb fot: ccnnin \'Ointilc ~hcmical:; arl' ucttrmincd based <>n ;, cl.'iling limit 

cnnccntratinn termed li1c soil satur:!tion limit (m1J dcnotr.d :1s C,.J abO\'C which these 

du.:mic:tls may occur a:; non:u1ucous phase liquids (NAPLs) in soil. 'l'his i:~ discussed· furtht~r 

in Sccnon 3.2. hmhcr, for ccrt~tin inorg:mic and semi\·olatilc: organic compound:; (SVOCs) 

that ..:xhibit rclalh·el~· low toxicit}', n non ris'k-bn~c:·d mnxm~um cnnct~ntr:uion uf 105 ri1g/kg i:-: 

gin.'ll when the :i:;k-hascd SSL !!XCi!cds th:a lcvd. 'llle!lc are noted as "m~~x .. in the table!>. 

2.1.2 

The exposure il!iS'.mtplloJI!i \l!'cu tn develop TlH· SSL:-: 11tc based on :1 chr,'llllc exposure 

~ccnnrio iutd do not accoun1 fur situation:; whtrt~ high-level exposures m>'Y result in acute · 

toxic cffeao.;. Such situnli!)nS mar arise when cunt:unin:lnt .conccmrs\rion:o arc \'cry high, or 

may result from spcdf11.:: sitc·n:l-1tcd c.:ondi1icm:; and/or hcha\·ioral pattcms (i.e:., pica 

bchanor in children). Such exposures m:iy be of n:mccrn for those contaminnnts th;u 

primarily exh1bit acutt: hcahh effects. 'ruxicoliJgical inforrmu.ion regarding cyanide and . 

phenol indic~tc th:.Jt :u.:mc effects m:1~' be of.conccrn fot childn:n exhibiting pka·bchswior. 

l~ica is typic;llly uc~c:riiJcd as :l compulsin~ era' in~ to ingcz;f non-food it~n)s (such :\10 cby nt 

p:linr). ,\It hough it c•m be exhibited by :lrlul£o;;.nli well, it is typically of gr~:ucst concern in 

c:hildtt:n bcc;IUSe they often cxhihit bch:t\·ior (~.g .• outdoor play uccivitics ;1nu greater h:ma·~ 

to-mouth CC•OI:ICt) th:u H~~ult:; in grc:;1tl!r e~pc)l\Utc to ~oil than for a typic~l adult: ln · 

~~cJc.litic.>n, chddrcn also have a lower m·crall body ,\·eight rd:ltl\'C u.1 the predicted int:Lk.c, 

2.1.3 Rc~ Ellbapclatlcil 

As ofJanuary \991. iRIS ;mcl NCEJ\ d;lt;th:lliCl' nu Ionge[ p.rcscnt RIDs ot SF!\ for the 

inhalation rou<c. Tht!sc nitcria have been rcpi:H:cd w\th RfCs for noncarcinogenic effects 

. and unir ri·;k factor:s (l1RFs) for c:m.:inog~:nic effects. Ho\vcvcr. for the purposes of 

c:;rimanng risk ;uuJ calcul:tring ri~i;-h;\scd <:onc.cntrntions. inh:d:uion rdt~rcncc doses (RfD,) 

and rnh:1i:1 uvn sl{1pc factors (SF.) arc preferred. Routc~-to-routc cxt.r:tpc,Jation:; were nlso 

frt;'t]ucntly u'Scd when thcrt: wc1 i.:' no toxicity \'alut!S a\'aih1bic for a given route of expol!~lre. 

Howc\'Ct. ·route extrapolation~ wcu.: not pcrfotml!d for inol-ganics due to portal of entry 

effects {md known diffcn:ncl!l' in .a.bsorpt..inn efficiency bci'\Vccn the oral and Jcrn;al ~(n1tcs of 

c:xpo~utc:: · To cakul:uc an RfiJ., from an RfC. the following cqwa.tion and assumptions may 

be used for mosl chctnicals: 

mg __ · ~ · 20m) 1 
RID, =:: RfC (mg I m ) x--- x --

(kg- day) d;1y 70kg 

.~· 

The SF, was c:llcubtcd fmm the URr- usi11g the: following cttuntion and assumptionl': 
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k .t ' • 0 (I' i 0 ~ • u;t\' • · , , • <Ia\' I 
0 

U!!, 
SF ~--__,._:_:.= Vl'.l lm ·;mg)x--·-. x 70kl', x--~ 

(m~) 2ilm · mp, 

.·\n ~uJdniun.al routt: l~X.I.!:tp-:;,btirln i:> the:: tl!.c of oraltox.icay Y:tiUl'~ for (;''.·:>.luaung dcnn:tl 
cxposmcs. Bccau5c no toxi<:ny tbt:J aJc ptc!\l'Titly a\·ailablc !'or evaluating dermal cx.posmc tc. 

wnlarnin:mts, US EP:\ h.,~ rlcvclopcd :' mrthodo1ogr for u:;c in dermal ::~.sscssmcnts. Mos1 
Ot:ll IUl)~ ;1nd C:ltlC<.:r ~Jopc: factOtl\ 3tl' b;t;;cd UJ\ :.m·odministctcd dose Whi)c dennal 
~c.ju:ltiom: (:~timait:. :HI ab:;.~.uhccl d~)SCo Gasuointcstin:tl ~nd p1Jimonary absotpti'On r.lf m:my 
chemicals L<. rypie3.Uy much gn:~!t:r rh:m alnmp1ion tlw:mgh mmct !\kin. Thu~. fm c\•alunting 
the cffcc!s of dcrm;~l c:.:pos·utt! In r.r.nlamtnants in soil, the oral tm:icity ,·aJue should be_ 

adjusted from an admini~rcrcd dost~ t~J ~n ab~orbcd dol\i! by al:counting fil~~: d\t•o.bsorptio:m 
dfidcncr of the chc:rn.ic:ll. As~umi.nr, 1 OQ p·cro:nc :1b~orption vi.:~. the or:.tl cxpOSl'.!e route: 
may re~uh m an ovt:r<:~tim:won of th~~ rthwrhc•l dose, resulting in IUl o\•t:r~stimation of the 
·tlO!:ie ar d1c $ltc of toxic injmy :md U(lC-crcstim:~tlO!IIhc ~lclu.d potency of the chemkal to 
cx~rt nn obsef"\·cd cfff~Cto The m::.~nirude nf the undcrcstimntion i~ im·crsdy propot1iona1 to 

chc true oral absorption of the ccJmpnund. H:~-;cd on the. t:m-rent guidance (US EI~A. 2000b). 
tht" only chcrn\cal for whic-h an ~dju~lmf:tit is rc'-'t>mmeuded is cadmium . .Ao oral absorptior; 
t'fficicncy tJf!) percent is a~~-umcd fot c:Jdntil.lm which lc:id!i to an c~timatcd dcmull ~cfcrcncc 
d·.:J~c (l~'1).J of 00000025 mg/kg-d.ty. 

.2.1.4 Dh!ct Ingestion 

Expnsurc: lo conc:-.minnnts thnmgh ml:idt:r~t~l ingestion of soil cnn .result frorn the 
· in:;d'\.'l!rtcnt consumption of soils adhering to the h:md!i, food item~;, or objects that arc 
p!:icc:d intl' the: mouth .. }t C::JIJ a)so rc!~uh ftom SWallowing dUSl r~rt.idcS 1h:tl have hL'tn 
inh:licJ :\tlO dcposiiCU in rhc m-::mth iltltJ.sd>SC:ljliCI\tJy ~w:tllowed. C[)fnn1Ctclaliindusuial 

. and construcri()n worker~ 1111d rc:o~idcntial rt!c~prors m~y inauvcrteody ing~:~t :.soil that adhcrr:l' 
to their hands ·wlulc mvoh'ed in wmk- o: rccreati,m-rclared ac:tiYities. Caltull!.tirm of SSLs 
for direct ingcslion ·.u-e b:tscd on the mc:bodology prcsc:nted in US EPN~ luskA.umtntnl 
Cl!id11J1a for S11p.~!tilnd (RAGS): l-"tliJinJt I- flMt:mz 1-fillliiJ F.1witatiot1 M.mue~l (J)a11 B, Dnot:IOJllllml 
of His.J:-iJ(I#d Pr't:liiJJzitm:r R,.w;r.d;alitm Got~lsj, bttaim (US EP.~. 1 CJ9t ), Joil Smtnin,g, Guidmlct: 
'JedmJi'lll Blll"k,grflllflll IJ~rutllmt (l.lS EPA, ·l9~6.1'l, ;tnd Juppimm;tfll G'IJitlmz."t for Dtt'tlotmg Soil 
Jm-mi1rg l...tn•ls.f."'r Js~rjimtl SiJu (LiS EP J\ .. i lJ99:t). 

Expo!ture to :;oil cont;tminam~ ffi;\y tl:!iult frbm dermal contar:t '-'tith ~ontaminau:d soil and 

·. 1he ~ubscqucnr :~bsorpt.ion of c:omaminanl5 tluough the skin. Contact with soil js most 
likely to o\:cur ns ~ n::mh of digging, gardening, landsc:aping, or m1tdoor n:crcati«;ln activities. 
Exc:w~tion acti\.·itics mar :tiso he :l potcnt:i:tl source of CXllOStm.• to contaminants, pnrticularlr 

for coristna~tion wotkc:rs. Cakulati<)n of the ~crccninp.lcve!s {or ingc:stion of soil under the 
~c:;illenti:t.l exposure !lcena.rio is based on· the methodology presented in EPA's Risk 
Am.mnm: Cr•idmJa.fot J11pr~[uit,l· I ~"ofllf,tt 1 . J·ltmmn Htaltb E.t.-'tJIIIafilJtl M11nua/ (lJart B. 
Dnrlopmn:t d Ri.rk·Sarrd Prtliminary• Hanl'(/lrJiith1 CfNJiJ), ln1m:w (199! ), and Soil Smtmit~ . 
Glli,lam-r: 1£dmr~·q( B,;d.;J.IPtmd Do.·m1m11 (US EPA, '1996:t). 'H1c s\lggcstcd default input ''alucs 
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'used to d~\·dnp ~he N~l ED ~SL~ are cnn~isiCnt wiri1 El' !\':-; fnrth.:omin~ R...:I(.J, l)url E 

Jupplemmtal Gmdaurrjor Dtm111i Risk Am.r.wiml (US EPI\, 20()0a). 

2.1~6 I~ of Volaties Md Fugitive Dusts 

EPt\ toxicity d:Ha indicate rhar risks from cxpos\\rc to :>mnc chemical~ .. ;a the inh:1lation. 

parh·~:.ty fnr outwcinh the risk ,·i:• ingestion or dt:nnal contact; therefore, the NMED SSb 

h;wc been dt~:>i~ncd lo acld~cs:; inh:1latir)n of vol;uilc:; anJ fugitive dusts. To address the 

s()il/~cdimcot-ICHlir p:1thways, !he SSI. c:1kttlariom• incorporate '\'o\atilizatil)n factc."Jrs (Vr) 

for \'ol:ltilc com:unin:Hlts and parucul:th: cmif'sion fllctms (PEF) for non\'oh1tilc 

contaminants. The SSLs /'f)llow the proct:durcs. for c\'a.luatini~ inh~lario~ ofVOC:; and _· 

fugitive duM parriclcs prc!icntcd in EP.·\ 's Ri1k" Assmmerrl Guidifrrufur Supafmul: Volttme I· · 

flm11,m 1-lttlllb EMiuation Al(111ll(ll (Part B. Oa'fk{Jmfill ~~ H.isk-U".rtd l'trlimirrt~ry•ll.tiiJtdirJtia!l Goals). 

fnltrilll (US EPA, 1991), .foil StYrl'lli!lg Guidmut: TulmicuiiJrlck .. ~n.mmi /)flmmruf (US EP:\: 

1996a), 1·/Jmrrm l·ltaltb Risk /IJJr.1Jmrtzt Protocol for 1-l(l~tmlr;uj· !l~-'aitt CumbiiSiiOII Fadliti~s (US 

EPA, l 91J8). :md Juppll'llmllal Guidrmcr ji1r D~r'f'lopitlf, JtJii Jcrmul~~ l..Ltrtls for J'Jifm{zmci-Jitr.r (US 

EP•\• 1999;t). 

VOCs m:ty adhere w M'il p~ntickos or be prcscnfin inrcr::;titial :1ir spaces in soil, and rnny 

"n\atjlizc im<'l :tmhicn: air. 'I11i:- P"thway mar lw particuhulr signiftcnnt if the VOC 

L'mis:;iom; arc conccmrafcd in indoor sp:1ccs of on:!litc buildings. for the put-pose of 

calculating the Nl\lf.D SSLs, VOCs·arc considered th(lsc chc:micals having a H_cnry'l' La·w. 

constant grc;ucr than 1 x 10 s atm-mlimolc-"K ami a mo\ccubr weight less than 200 g/molc. 

inhalation of cunl:\minants vi:~ inlmhtion of fugin,•c ~\~1sts is asscs~cd using a PEF.that 

relates :he contaminant concentration in sail/l'cdimcnt with the concen~'tion of respirable 

panicles in·· the air due to fughi\·c dust cmi:.sioos. h is import:uu to note thM the PEF used 

to ~ddrc~s rcsidcnti:-~1 :u1cl commercial/industrial exposures c\·ulu:nes only windbomc dust 

emissions :md docs not consider cnli!'sions from traffic or or her forms of mechanical 

disnubancc which cnuld lend m a g~catcr 1.::\'cl of cxpo:;urc. The PE.F used to address 

consuuction worker exposure:; cv:tlu:ucs windbornc duH ~missions ~nd emissions from 

\'chide uaffic :H;!\ncintni with cunstn~cuon :1ctivhil.o.s. Jlwrcfc:Jrc, the fuAili\'C.: dust pnthwny 

slntuld be con:>ic.h:rctLcincCully when dc\•cloping tlw CSM al sites wY1crc rcc:eptur!' m:\)' be 

exposed to fugitive dusts by other mcchanisn.s. The development of the PEF for both 

rc:sidt:ntial nnd non-residential land uses is discussed f~u-tht:r in Section 3.3. 

Residential cxposutt~s arc: nsscs:;cd bused on child and ,,dull rctcptors. A::. discussed bclO\v, 

the child forms. the ba~is (or cvahmt)on of n<)nco.rcin<Jgcnic effects tncurrcd,undcr rcsid~nci1ll 

exposures, while ca.rdnogcnic:: responses arc modch:d based upnn agc·:tdjusted vnlucs to 

account for cxposurt':s averaged over a lifcdrnc. Under most circumstanct.-s, onsi1c 

residential receptors arc c):pectcd to be the: most conscr\':ltin~ · rec.:cplor basis for risk 

asstssmem purposes due to the nssumprion thnt cxpo~urc occur!' 24 hours a dar, 350 days 

per year, c:ncnJing over a 30 year c:o:p()sun~ duration. Table 2-1 prm·idcs a summary of the 

exposure characteristics and paramclcrs ns~ociatt.!d with a rcsidcnual i:t.nd.usc rcccplor. 
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T;abl• 2·1 

NMED Soil $at·cnillg Le,,,_-~,~ 
Oen•ml,t·,- 18. ~f)l}(j 

Rt'\'i.,imr Ui 

,----------------------------entlul Land Uav Rtl'«:llilf1tOrs . Summnty of the Rosltl 
-ExposureChiliiict~rliifcs ___ _ --,.... l. . ....... ,., .... ,.,. ......... " .... ,, 

• Hi!)(! soil inoestiO/"I rutll (esp. children} 

• SignalicllntllmP. spent tndoors 

!._ ~l.,nn tlJrposurf! 

·----
I 

3SO 

6 (cnllct) 

]iern'.ilt exposurePiili.meler!. 
E)(JlO•ure ltt!\~utlncy (C."J'tl 

F.,.posute ou;atiOn{fl) 

L 24 ladull} 
I 200 (child) r 

1----·---------·---
Soil ingKst10n rate lmG'day) 

~---------------·-Body WeiQhl (kg) 

: 100 (Rdulll r- 15 (Chlld) 

~---------------------------
: 10 ~och.otz -

Skin &urface oroo s~sea (em") I <1 ,800 (ctliiO! 

- li.7~ (;4dUII)-

0.2 (Child) 

c-· 0.07 (edJ:!!!L_ 
l(} (ctHid) 

~ (odull) 

r\ rt::-;idc:nt.i:l!· rc<.:eptvr is :u:-urr.t~d tn be :\ k•ng-tcrm receptor i.,ccupying a dwelling within the 
sia .. boun<bries and rhu:; is cxpo~cd to cont:Jmin:mt;, 24 hom~ per day, nmJ is :.s!;umed to hvc 
:It O.tc ~ire ft)t .30 y<::~rl' (rl.'prcs~·Juin~ the 90"' pcrr:~·:1Hile uf :hc·lt~ngtlt of time I'Om~ouc lives in 

:1 sing!c Joc:~tion), remaining onsitc for 350 Jnys fH•.r year..· Expu:;urc: to soil is expected to 
occ.tlr during home main1e nancc·acti\·itici;, rani \\·ork and l:lndscaping, and outdoor pl2r 
acti"·ities. Cont:lminam int:~ke is :m;umcd to occur via tlucc e):posurr: pathways- direct 
ingt•o;tion, cl:!nnnl :tbsorption, ancl inhalation of \'C•lntilcs ·,nd fugitive d\JSts. For tbc 
t<:sitleoti~l ~;c,~n:trio; boLh adult and child 1cccptor:s were c\·~lmm:d uccail..o;c child•cn often 
cxhibir behavior (e.g.~ greater hand-1u-mouth contact) tha~ c:m result in gteatcr exposure to 

~oil!. th;m t.h,:;~c: a~sot:l::&t.::d with a typic:tl ~dulr. In addilion, ~hildtcn al!>o have " lower 
on:r:~U hod:n.\·c1ght rcbth·~: to rhc prc:dictcd intake:. 

Equntions 1 and 2 Hrl! u~cd to cakubrc cumulative: SSI..s for a residential rc..:c:pcor exposed ro 
non-carcinogenic :tnd c3zcinog~~nk nim:unint:~ms ,.1;1 all-thrc:t· exposure pathw:.y!'. l)cf:lult 

e~posmc pu:m.c.•ler.~ arc prm·idt:J ior usc: ·\vhcn ~itc:-spccific tlata are not av:UI.ablc. 

9 
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NMED Soil Scrt!i?lllrlg Le~·e/.1· 

n,:,·,•mllr'l' J 8, 2000 

I 
lk>'ilillll 1."0 . 

··---:---- ~Equ~-1-------~--·-------·---l 
Combln&d E)tpo,;ur•• to Noncar~;lnogenlc Conta,mlnants In Soli . I 

I 
I 

Ro=tldential Scenario 

TI-IQ X B\X', X :\T~ 
(- . -

.- EF xED f(--1 ·x_!~S. )+(-~~-x SA, xAs ~}B~-~+~ --··!_-x._---~~~.~---).,j 
' t Rm, til\.~.·~ _ltfD,. . lo'· ... ~n-~ .) lRfD, VForPEF 

P:munc>lcr Definition (unitr.) 

C1rnt~uunam cnnccnunrinn (m._:/kgJ 

Tar~t·r lmz:ml '!uutient 

Umly Wt~hl, child (kw 
:\ \'l'r~~inJ~ umc, nunca.tcino~~cns t:cla~·5) · 

E"pusut~ i'!cquent)', rt'sidcnt (L!:~~·.'rr.l 

E!~pt•~un: ,lur:ation, chi!tt (yc:u~) · 

S(/il in}tcSUon rat~, child (mg/ da~) 

Or;\ I rdcrcnct lios.:· (mg/lr.g·d:lt') 

D1·nnal ~ur fac.c area, child (cm7/ Jay) 
Su!l;~dht·u:ncc bctot, chilo (n•g{c:m:l) 

Skin absorption (actor (unido::ss) · 

lnh:~latJon rate, chilil (m'/tbr) 
lnh.,loui•)ll refcrcn~e <io8e (m~/k~·dll}') 

\' obtili.e_;mun f:aclc•r (m1/ kw 

Dd:mh 
I :lu~mical:spt:c:Jfi.;: 

l 
IS 

ED x 3r6 
3!)i~ 

.() 

2Hf! 
Cht!mic:l.l· spccif1~· 

::!,1\!lU 
p.:! . 

Chemical-spt:cif•c 

I 
I 
\ .. 

c 
TIIQ 
U\\·, 

:\')' .. 
.EF. 
ED, 
lRS, 
Rfi),. 
SA, 
AF, 
:\US 
lRA, 
RfD, 
\'F 
PEl' Parumla!~ erru~~ion f:~crur ~:lfkl:l.l_ __ . _ ___:, ___ · --· 

HI 
Chctnica.~:5!'tclfJc 

Sec hqu~uun 10 
S.:c 1:~~~~!!·..._1_2 __ ,_1 

I 

. ---~------.-~ 
· Equatloet 2 · · 

Combined £)1.posurvl io Corclr•oeenlc Contnmln•nt• In SoU · · 

Residential Sc«~nnrlo 

TRxAT c--· - ., 
- ~ , [( n•S0111 x csr~ ·1 ( srs..,, x AUS x csr., \ . ( lnhF ..,1 x csF, ·)·} 

El· -----~+ 1-Tj --· 
• t 0~ mg I !6g . 10~ mg I kg J , VF or PEF . 

}'~~r;unc:U~f Dcfinitinn (unitro;) 

C c,·;nt~nllll:uu c:onc:cuUafi4ln (mg/kw 

TR T:;.r~cl 4::lR.~~r ri!k 

:\T, An:ragtn~ tnnt, c:ucinug.:ns (d:~y!i) 

EF, Exru~urt IJcquency, resitlem (da)· h•t) 

nrrnuti 
. < :hl.'rnlcal·spc:ufit:, 

1 K I(P 

25,550 
JSO 
11•1 

IFS,d, :\;:c-;;dju5U:d ~oil in&;c~tion tiu:rut (lm~·yr}l{kg·llay\) 

CSF.. . Oral cancer 5lop~ factor (mg/kg•j:.lri-1 . Chc:mic:r.l-spcclfic 

SFS,11, .-\gc-:ul(usrcc.l dt•tm'31 factor (ln!g-yr)/fkg-dayl) 361 

.\14~ Skin :lbsorptir)n factor (unitlcu) Chcmic;~l-spetlfic . 

lnhl' • .a. .-\gc-:ulju~rcd inhalmion factor (irn'·yr)llkg-da)')) 11 

CSF. lnh3lauon c:n1cc:r slope- factor (mg/k);-day) 1 Chcmical-s]ir.o;afu: 

VI: \'nl:niliz;~tion fa~:tor (ml/kg). Sec: l:quarion tO 

I 
I 

~..-_l:.,l;.;.~_F ___ -'-_~1....;,1 J..;..rt~it.:;:..;·u;.;;la:.r..;..r:..:c..;.;n..;.;li:;;:ss;.:;io::..:n:...:.;:f:r...:c.:..;to;.;.r-'(.:..;m:.'.:...lk;;jJ;;,:V __ ~~---·-~c:.: l~I.JU;J~--.1 

-. 

Noncarcinogenic cunt~uninants arc C\'aluatcd based soldy on .chiidhot)d exposures using -

Equation 1. Br combining the higher contaminant in cake r-ates with the lower rdati\'e body 

weight, "childhood onl~•'' exposures lead to a lowcr,'i.>r. more conservative, risk-b:l:>cd 
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I NM£D Soil Screr:11it1g u\·eb 
Deccmbc•r 18, 1001i 

Rt·_,·isitm 1.0 

n'ncc:lltr<llion l:tYmpart>d lu :m :~tlulr-cnl~· r.•!ip<)~urc. ln :u!d.!tion. thi.s nppro.1i::h i!\ cnnsidc!cd 
consc:rvatin· bc:e:1usc- it cnmhmt.•s the higher 6-yl·:u cxp{)5\~rc for children with chronic 
rmciciry ~:nrcn::~. 

Unlike tmn-cnrcinc)gcns, tht~ duratwn of exposure ;o ca~cinogc.~ns is averaged <.wcr d1c 
tifc:time of the receptor bec:msc of the assumption that canet~t may develop even after ~iCN:tl 
•:xpo:;u..re has c:c3scd. As a ~c-:-.ult, the tot:al dosr. u:cd,·cd is :n-cr:~ged ewer a lifctimr: ofi{l 
y~.;ar.;. In :1ddition, to be protc~;n\'C Qf cxposun.·:; in ~ rc:sidcntinl SL,r.ttng, the c::m:inogc:nic 
exposure pammcter value:; nrc agc .. :~djustcd lo :tccount for exposutl'S incurred in children 
(1-6 ~·c:a!s of age) and adults (7 -31 yC'an; nf ~gc). C:1rcinogcnic expo,.. me:> are S~g_e·odjustcd to 
a::count {.'.lr the physiological differences br:twr:cn children and aduhs as well ns bc:h:wioral 
c:Uff<.:rcncr:s th:lt result in markedly different ld:uj,·c tates of c~pc.sure. Equations -\ 4, and 5 
atr: used ro c::~kulatc age-adjusted ingestit1n, dermal and inhalation fncton. which account foi" 
the cuffcrcnccs in soil ingestion rate, !ikin surface arc~'• soil adherence factors, inhal:uion rate, 
:\nd body weight for children vcr:ms udult:;. 11H: agc·aU!U~t('d faccor.s cakubtcd using th •. :~c 
i:CJWitl()ns were used in Ecju:uion 2 to dC\·clop g-:ncric NMED·S!-;L-; for carcinogenic dfcctt.. 

~--·-:---··-----·· 
1 Equation 3 I C4l!lculaHcru o! .Ago-Adjustod tngeatlon F•ctor 

I 
j 
I 
I 

Par~o~Hleter 

u•s .. ,, 
EP. 
!RS. 
HW, 
Et:\ 

ED x JRS (ED - EDc )x fRS. 
u;~:: -- , , + , .;.__~ 

''.J, -- BW · BW 
< I 

Definition {cmi,a) 
,\~r-:1oJ1usroed wil ingc:stir•u f.:o.ctur fur ~:m:incJ~~:n~ ((mg·}"r)/(k~·d:~y)) 
E.'{pusurt dur:ui<llt, child (p::arlij 
Soil in)_!estion tlltr, chi:d (ml~/l;la~·J 
Bo<ly w~1p.IH! ~hild {'kg) 

F.xpo~utc dut.ation, re5idcnt (ye.lnj 
Sed ingcsnou nue, ;~u\\lt (mg/day) 
Ut>dr w~ight, :n!ult (kg) 

D:fauh 
1_14 

6 
:!00 

1:'1 
30 

ltlfl 
70 l

. IRS. 

·-· BW, ·--------------------------------

-u 

I 
J 

. j 
I 
I 

I 
r 
! 

"j 
I 

j 



j. 

NMF.n Soil Set:t'l:llitlg l.e,•ds 
/Jt•(cmbc•r 18. :woo 

I( t'\'i.l imt /.1 J ·--· -----------~- .l 

l 
Equation 4 

C~lculntlon of Ag~Adju&ted Dvrmnl fllctor 

. . . El), X t\F, XS:\, (ED, - EDc}x ;\F. XSA, 

I !-ii·S = ------+ -
>UI BW . BW . ' 

t - • 

l1 aram~:ter Definhion (unils) 

SFS.,,, :\~e-auju~t~·~ltler.m:tl faw·.r for carcinoRL'05 l(mg-rr)/(k~-thr)l 

ED,· E)(p<J~uu~ ~lur:nion, child (yean) · 

t\F, Soil ~dl_•etc:ncc: factor; child (tng/cm~ 

S.-\, lJcrm:ll sutf:r.cc: arc:a, i:hild (cm2/day) 

U\\', Bod~· wd~hf, child t.kg) 
ED, Exposure dur:at:inn, r~sidc:nt (yc::ns) 

/\1', f.uil':ldherc:nc~: factor, aouh (mg/crn~ 

$1\, Dcrm:1l surface: arc:a, adult (cn12/•Jn~) 

~\;;....'If/.:..• ____ n_ol.!\' weight, aduh ~&' 

Equation 5 
Calcull.~tlon of Age·Adjuatvd lnhaloUon Factor 

Parameter Dcfinhiu11 (unit&) 

lnhF..J, J\~c·3dJU~h:tl inhal:..tiun f:u:tur fnr i::ucinogensl(mg·yr)/ {liJ:-LI~rH 

EDc , Exposure dur:niun, child ()•eats) 
IRA. lnhal:niun ratt:, child (rn~/ll:ty) 

B \YJ. Bodr "-'c:ighr, child (kg) 

l)cf~tull 

361 
(} . 
0.2 

2,HUU 
lS 
30 

l).(l1 

5,7011 
70 

I 
1--

.~. ' 
\ 
I 

, ______ _ 

Udault 
ll 

(I 

. 10 

15 
~0 I ED, E11pnliure duration, resident (p:ats) 

lRI\. lnhabti(IO r:uc:, adult {m,/ll:a\') 

~----""B...;;.\'\.;.,:''•'----~.! w~ishl, :uluh (kgl __ ~· ·----
20 ' l 70 

2.3 NOH-Rf.SlDEHTlAL LAND uses 
Non-rcciucntiullnnd ust!s t:ncompnss all r.mnmcrcial nnd indust·rialland us~s and focus un 

. two very diffcn:nt receptors- a commc;rcial/indu'3tti~\l worker and a c;onstruction wnrkcr. · 

Unlike: those c.akulated for rcsidcminllmid·uj;cs, NMED SSLs for non-rcsidcnti:&lland uscl.> 

nrc based solely on c~posurcs to adults. Conse<)ucnrly, cxpo:;urcs to carcmogcns arc nor agc­

aujustcd. Due to the wide range of aCU\·ities and exposure level~ a non-residential TCCl.-ptor 

may be.~ C"P"~c(.l tn during \';lriuus Wr~rk-rclatcrJ ucti,•itics, it·is impurtttnt to en$\ltC th:lt thl' 

dcfauh exposure p:uamctct-s arc rcprcscntath•c of silc·spcciflc conditions. Table 2-2 · 

provides a summary of Ute c:xposuw characteristics and pammt!lets for non-residential land 

usc receptors. 
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I 
NMI:O Soit Scrau~~~.~ /..col't'b 

D~·ccnrbu 18. '2000 
Rc~1·isim1 : .(} 

Summnry ol Non-f«e:r;irtentllll Lend Use Rec::epton I 
~eceptor _ · .. --1--- co~ylnduslrlal Worl<er coiii'ii\i"r.Tr~'iiwC'rkir--

EXP'.iSUiC Character Is tics. • Sut51flrlhal ar..~ Oxp(:.!>u:es • Exposlld dunng . 

• High SOIIU';')asiion 111.11: construt1ron nctlvili&IO 

• i.ong--!erm erpo~ur~ 
CJnly 

• ShorHorm 41xposure • EJtposure to surtoc.&end shnl\ow 
:.ubsuf1a::Q soils • Vt.ty high soillnposlion 

• Adi!l1·or.tv ~:>.Pill:IUIO 
oN! dustlnhalptlorl raies 

• E.l<pCSUr9 to SUrTIICfl ill110 

f--
aubsurtace snil& 

~~ull Ellpcsure F'<~ramaters - -- 1--· 
ElJPOsure lrequoncy (da)IIYr) lOO 30 

·-~---- - -E)(J)O;;vrt duration IYr) 25 ~ ------
Soil il'l!,lf!Stion rat11 \mo'dayl 100 480 

~-----------------·--------------Bcoay Wel{ltlt :k"l 70 70 
-~- "-SWn surtace area o>cposod {cmt) :1.300 ,__._:. 3,300 f--·------------ --- --.----

Skln·50ti adhflrenc& t11clor (mgl cm•t o.:c 0.3 1--·----- -"- --
Air !nt-..alolinn rata (:n~!oay) 21) w . - -

2.3.1 Commereialilndust:ial Worker 

"Inc commzrciai/indtlstri;;l scen:lt'io is comi~'ic:tc·d rc.:pr~~scn(3th·c f.)f on-site wmkcrs who 
~pend llll or most <:>f their wmkd:~y outdo•.lrs. ;\ c.ommtrci:tl/industrinl worker i~ a~,;usncd to 
he :.1 long· tc~rn~ rr:::cptor exposed Juring the nmr:.;c of :1 wmk day ~~~ either (1) ~ full time 
cmplnycl" of a -compflny opcr;lUilg t'll· !iift' who :>pcnd:s mollt of the wrJrk day conducting 
maimcnancc P.r m:~tlllill htbor :u:t.i\•it1cs ourdoor.,; '-'f (2) a WtHI->cr who is ~~sunu~:d tr .. regularly 
perform gwunds-kecpmg acti\'itics a~ pari of hi.slhcr d~ily tc~p<Htl-iibilltit~-s. Exposure to 
mrfac~ and shallow :.ub~urface soils {i.e .• at depths of ZCI() to t'W() feet below gro1.1nd surf~ce) 
is expected to occur eluting moder:uc djggir.g asso.:iatcd wit~z routi.."lc maintenance ~nd 
&.-rount.!s-kecplng ~cli\·]tic:i. A comn1crcial/inJusrria1 receptor is cxpc_c:led to be the mosl 
highly exposed tco:ptn.r in tht• outdoor em-ironment under. g~:n<:rlt Of d=l)'·to-dny 
commctcial/incluH.rlal conditions. Tim:;, tht~ :.-crecning lc\·cl~ for this receptor an~ expected 
to be pwrectwe oi orhcr. rca~onably :mticip;1tcd 1ndoor and nurdonr '\\·otkers at a 
cnmml'rctal/indmui:ll (:u:ility. Bowc~\·cr, :;crccnir:g k\·cls di:vcloped for the 

· cmnmt"rci:~l/industri:~l worke.t m~y nnt be! pror.cctive of a construction wm·ker due to tllc 
bucr'!. iru:r~a:.c<.l sui! contact ute during con~tructio~l acti\·itil"!'. E.qu:ltions 6 a:nd 7 were 
med 10 devdop generic ·SSLo; ii.lr cumubtivt' cxpnsurc to c.:~tcino,F!(~nic and norl~t'arcinogcnic 
contamirhmt~ by all exposure.· p~lthw:tp>. Default e:xpo.-urc· pararm.·-tc:rs :ac prm·ided and wc:re 
us~d rn c:lkularing tl1e N-1\H::D SSL~. 
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NMED Soil Scree11itJ8 U\'t'ls 
Den·mbu 18. ;woo 

Rt:vhloll J .l..i 

Ectuation 6 
----------, 

I Combined txpo$ur•• to CarclnQgenlc Coinamlnonts In Soli 

Commerclal/lnduatrl;~l Scenario 

. . TR x nw. x AT, 
c-~ 

-
.. -· .1.. .. [f 1 RS,:1 x CSF.,) ( S:\ ':! x A l;c1 X A BS x CSI·:. ') ( lR;\, X CS(J'] 

I· •. X I·D. --- + - + ------
.• '·1 ·• ' 1 1 (I(. 1 o'· \' r. ·Ill' I .. 

· \ "'JI. , ~~ . "'JI. ... , • r· or :. · 

Parameter Definition (uuiul) 

C Cotll:unin:mt r.unccncr:~tion (n)g/l!K) 

Tl{ TMI-(Ct l~i~k 

UW, Bud)' weight, :~doh (kg} 

AT. '"'"';;..,ting lim~:, carcinogl!ns (tla~·s) 
EFu bposurl· frcqucnc;-, commcrci!ll/indostnal (da.y /yr) 

EDn · Expn10ulc ,hir:~tion, commcrr:ial/imlumial (n:;ars) 

·utsu S"i! in.,:stiull 1:11c, commcrcial/nidu.•tti;al (my,/,lay) 

CSF., Ot;~l cancer dope facrur.{mg/kj!;dll)')'1 

S:\r.1 Dcrt11~l ~utfan :nca, c•lmrnercul/inr.lll'ltri:tl (cm:'/Jay) 

:\ Fu Sc,il ulhcrrnce f:n:lut, commtri:ial/imlusuial (mg/cm<') 

,-\liS :ikin :ahsmpuon factor (unilless) . 

JRAc:1 Inhalation rate:, comnic:u~ial/industri:ll (m'/day). 

CSF, lnh:~l:.!tinn c:mccr ,]upe factt)t (m.~/kg-day)·1 

VF \'ul;~tili7.atiun bctof (m1/k)t) . 

.._..;I;,...JI:.;.~;;..F _____ P_:._rr..;.k_·u~l-~l:...;.t_e_·n-=tis.~inn (:actor (m' /kg} ·-----· 

Oc:rault 
Chcmicttl·5pecifu:: 

1 :x HP 
· iO 

:!5,550 
250 
25 

IOU 
Chc:mic~l-:.pc:ciftc 
.\,:\00 . 

!1.2 
Clumuc;~l-spccif~e 

20 
Chcmic:ll·spccific 
Sec E9uation 10 
~ce Equation 12 

1 
I 

I 
1 

Equ•Uan·7 -----------------~~ 

Combined E;~i;oaurea to Noncat'clnogenlc:. Cont•mlnanta ln SoU 

Commarc:.b•l/lnduatrla1 Scenario 

THQxUW xAT 
c ·- • . • ·--· 
~- _ I. ( I IRSn ) ( 1 S.:\(: 1 Xt\F,. 1 )/.J\US) ( 1 IRAr 1 )] 

f:.l·n X ~D,. ~-- Y. -.----- + ---X... ' • ·---· + --X ___ ........,_ 

• •
1 Rfl.1,. 10 mg I kg. RflJ, · 10 mg /kg . . IHD,. \'F ot PEfo 

. Pmumeter 
c 
THQ 
B\X', 

ATn 
EFrt 
EDr.t 
IRSCI 
RID .. 
SAr.t 
Ah:• 
t\HS 
IR:\n 
RID, 
VF 
l>E!! 

Dcfin1iion (unhsJ 
Comumin:uu c:onc~ntr:mun (m~/~~~ 

T •UHCI hal! arc.! 'IIIUI\cnl 

Hodr wl!ight, ;ulu!r (KW 
Avcra1-:ing tim;:, OQI\Carcinog\·ns ((.la)•s) . 

E~'puiurc frcrlucnc:·. Cl)mmcrcial/im.lustrinl (d:roy/p) 
C.xpusurc: ~uralion,_ cummcrcial/indusui:tl ()•cars) 

Soil ingcsrion rate, cumm<:rc:~l/imlustrial (mg/4ar) 
Ural rcfcrc:ncc: d11Sc (mg/kg-day) · 

Dctmal :smi:.cc :area, commtrtiPI/in!l\tStrial {c:m1/d:i)·) 

S\)il atlhcr.:ncc~ f:tctor, ron-unc:rci.al/im.luniial (ntg/c:n~ 

Skin :.bsor}'tion f:~wJr (unitlcSII) . 
lnh11.btJon r:~toe, cumrmrci:;l/indunrial (m1/u;ay) 
lnhat:ui•m refr:rcnc.: dose (mg/kg-r.l:ror) 

_. Vol:atil!nrion f:~cwr (m'/kg} 
l'aruculate cminion f:Jctl)f {m' /kg) 

14 

Ddault 
<;hc:rnic.al-~pcdiic 

I 
:o 

tmll.3fl!> 
2SO 
~5 

100 
Chemical·specilic 

3,300 
0.2 

Ct~t:mical·:~pccific · · 
20 

~h::..-.k.al·lpccilic 

Sec Equation \0 
Sec Et1uation 12 
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NMl:O Suil Scn~<.'tlillg l.cw:(.\ 
n~umbcr /8, 2000 

l~t'\'iSit1fl J (J 

:\ con~;r.n1cnqn worker is :-~ssumed ti, hr :1 receptor who i~ l··xposcd to nmramin:ucd t>nil 
duriug thr.:· work d:~y for the dur:~llml nf :1 s:ugk· ~)n-sitc c:t.)n!'tru,:tion proJeCt. 1f rnultipk· 
construction project:; ate llllrit:ip:Uetl, it is a~::oumcd that different· wn:kcrs will be cmplo)·cd 
for t·:1ch proJect. Th~ activitil!s ior this reC"cptot typic:dlr invoh•e ~ubst:~.mi:1l r.~posu.rcs to 
:;urf:ICC :md subsurf:H:r:: ~oil~ (i.e., at ucprbs of zero tO 10 feet hdow ground.surfncc) durinA 
c:l\cav:uion, maimt:n01ncc and lmilcling. comtructinn pmjct:ts (ulltu~i'•"· opc:r:ttionzs). A 

consu"l,v.:tion worker i~ assumed to he cxpo~cd to cont:unimmts Yia the foUowing plthwars: 
incidcmal soil ingcsr1on, dl'rm:~l cont:u:t wi;h ~oil, ;md inh:1l:\lion of contaminaicd outdoor 
air (vCII:ttil~ and p:uciculatc emissions). \Vhile a cunstruction worker rccc:pror is :1!1-S~tncd m 
h:1vc a higllc.r soil ingc!'tion t::\lc th:ul a commcrcial/industriotl worker due to the type of 
:1Cti\•itic:; pe;formcd during -:omtmctilm projccrs. tlu· t-xposurc frequency and du111.tion a.rc 
:.s:sumcd to be s.ignific:mtlr shcw:r due: to the shorHc:nn nature of n>nstrocrion projc:ct!i. 
HoweHt, cbonic roxic.ity infom1:nion ~·:1s ust!d ,vhc-n dc\'tloping screening lt:'\'cls for ::a 

consrrucnon worker rc~cptor. Thi:; :1pprot\c:h is signific~ntly more conscn·atin than U!'tng 
sub-chron..if: l~>xicity dat!l bccau~c it r.omhincs the higher snil exposures for cnnHrucrion 
workers with chrc.:.nic tm::iciry,crih:ri:t. Equ<'ltimt!> Rand 9 were used to dc\·cbp generic SSL" 
fm cumubtivc cxpc.>:>urc to (;arcinngcnic and non-c.iJ·cinop.t!nic: cont:uninants hr 2ll cxpo~mc 
p::othw~ys. Default cxpusu~l! pnam.:!tt:rs are prm·idt:d :utcl were used in c:tlcubting the 
N:\1 ED SSLs. 

r--·----------------·---£-q~~i'MB------ ·-----, 

1 

Combined F.'!lpoauren to CarclnOSJ8hle CantDtnlnant• 11'1 SoJI' 
Con•trueUon Worker Scenario• 

l 
[ 

j 
I P:.n1m~H!r. Delinition (units) 
! (. C:t:lll:l•r,inmt tnnn·ut!~UoB (m!~/kgl 
i TR T:ng~t Risk I .\T, ·.-hcugin~ rime, carcmop.ens (lla)'~) 
j EFnt· 1~"1'05\trc fr~·qucncy, con~tnu:ucn ~·otkr.!' (<iay/yr) 
I ED\:'1 Eilfii')~Un: duration, cunsrroctiC1n wockcc (yc:&tr.) 
f I R.Sc.\ Soil illi\t~l'lion rat~, tornrru::tion wurkt:r (mgl<.lor)') 

I · CSI',, O.rnl c;a.m:cr dc.•pc (ar.lm (:ng/kg-da;·)·1 

S:\c" Dcnrul :<.urf.act" atn, construt~io•l wotk<:r (('.m,/dar) 
1 :\h:\1 . Soil :;dhc:r!:ncc fartos, construcl1on worker ~mg/crn~ 
1 ~\ B.S Skin ~b5orpuon f:~crot (unitlcsf.) 

.I Jll"., .. \ inh:tl:&tion r:~tr. const:·uctic•n w11rker (mlfdny) 

U. -SF,·' inhalntion 'ancer 11lopc facwr (rng/kg·d:~y).J 
J' \'.olarilizauon facmr (m) /k~ 

El;,~---__!:a~~,!!lli~sion f:~~!J.I!!lJ~.-··-··-------

15 

Drfa\111 
Ch~uuc~l-5p~;c:ilk 

I .:. Ill·> 
.25,550 

2!l0 

·lfm 
I. lie mic.al-5pec:ifk 

3.30.!) 
o.:~ 

Chcm.icnl·spcciiic 
:w 

Chcmicuhpc~iftc 
Sc~ &tullf.oon 10 

_ _§_ct Equ:11i1m 12 J 

---·----··. ·---------~-----
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Parameter 
c 
1HQ 
Kl'. 
Eh:-~1 
E))C'\, 

IRSr,, 
RID, 
SA,;-., 
:\h;-.1 
AU~ 

lRAn1 
Rtl), 
VF 
PEF 

Equation 9 

. NMED Suil Socerrir~g l.e~·d.~ 
Dr:amb1!r 18~ 2000 

Revisiull I.U 

Combhu•d f)lpoaures to NoncarCinogenic Contaminants In 3oll 

Cons,ruc:tlori Worker Scenario 

D~finition (units) Uc£:,uh 

Cont:unin:ant \:on•.entr:ninn {nl,!l/kg) Chc:Ullt'<!l-spc:cific 

T;~r~t'l hazud quoricnt l 

;\n:r:.)...ID~ ur.ic, 11onc~rcin1Jgcn5 (J:.ys) ED x J.(,; 

l·:llpO~Uit' Fn~tjUCIIC}', ~ornmcrci:ll/imlustria) (da}'/)"r) :!5(}: 

E1<pomrc dur;~tion, comrnc:rcial/in,lnstrial (y-:;~rs) 1 

!-\oil inl~c~tion t:&lc:, <."llmmcrcial/mdu&uial (mg/d:ay) 4HO 

_ Oral reference dose (mg/kg·day) · Chc:mical-spc:cif,c 

· ·· Do:rnml 'u' race: ;~rca, comtm:rdJ.I/im.lustrial (cm2/tlay) .'\,lOll 

Soil :1Jhw::icc f;~ctur, CIHnmercial/industrial (mg/cml) 0.3 

!oilcin abmrprion (o~ctor (unicle~i>) Chcnuc;~i-~pc~iflo: 

lnh:alation t;ltc:, commcrc~al/indu~tr~l (m,/day) 211 

lnhalarjon rdereru:e duso: (mg/k~-day) Chttnic;~l-:~po:cilic 

Volarilir.acion f;~ctur (ml/kg) Set Equutiun W 

J'n11i :ulatt cmi:i~i011 riiC;.;.IG;..;r;...(:..;;.m"'-\..:..j~kgJ"'·------·-------...:S:,:e:.;.<"~l.;;:;i. a.:;ll:=,:lfl:,::. U:::D::...,::l~:_--1 

Exposure to lead c:m. result in n~urotoxi..: :md dcvdopmcntnl effects. The prim:1ry receptors. 

of concern arc children, whose ncrvou!l sp>tcms nrc still undergoing u~.:vdopmcnt and\\'hl> 

also cxhi~>ir bchn,;ior:d tcndcndcs that incrcnlit.' their likd:hood of exposure (e.g., pica). 

These effects rnay occur :u cxpo!'urcs so low th:.:r thi!Y may be considered to· h~we no 

ducshold, ~nd are c\•aluatcd b:u;~:d on ~ blom!lc~d level {r-ather than the external dose as 

reflected rhc RfD/IUC methodology). Th1.·rcforc, LiS EPA \'icws it to be in:r.ppmpri:uc to 

. develop noncarcinogenic "safe" cxp•)5Urc lc,·cls (i.e., RfDs) ·for leal.!. ln:Hcad, US EP t\'-:; icad 

:1s~cssmcnt workgroup hal'> rc~ntnrnl·Ul1cd the ll51~ uf the Integrated Exposure Uptake 

Biokinctic (IEUBK) modclthnt r-;latcs mca:aacd lead cont:cmmtions in lmvironrncmal 

media with nncstim:ucd blood-lend h:\•cl (US EP:\, 1994). 'l1tc model is used lo calcu~nte a 

blood lead lc\•cl in chiltl!-cn when c\';lluating rcsid~:ntialland usc and in 11duhs (based (IRa 

pregnant mother's capacity to (;nnlributc td Cc.ml bi\)Od lead levels), or_ u.•hcn cvalu~ting 

occupational sccnarinll nt ~itcs where ncccss br children is reliably restricted. The N.l\·IED 

SSl.s presented in Appendix " include Vttluc·s' fur lead that were calculated by using the 

lELJBK 10 backcakul:ue a soil.conccilt.r:ltion for each tcccptor thal would not result it\ an 

-estimated blooc.l.Jcad COUC(!:ttration of 10 f..lg/(~L or greater. 

"The Sjtc Assessment/Site Characterization ph:tsc is intended to provide additional spnti~l 

aml contextual inf01·mntion about the ;;itc, which mar be used to dt•tcrmine if there is anv 
•.. · . ' .. 
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NMJ;D SC1it Srr<>f!t1t"g l.en·l$ 
Dccrml>r.·, 18, 2noo 

Rtta•i.tiU'I 1.0 

rt•;u;on w bdicvc that rc:cept•;r~ and/ (~t· complt·h~ l.'){pOP.n~· pathways may CXlSl at or in lhc 

locality of llw :-it~ wh~!rc a ·release of lu~zardoul' W'lStci<:onst.Jtucrus has occurred. In 

;\ddition, (he .sire IISSC!l!im~nt ph:l:O:C serves as th~ initial inf()fnl3li(l0 ~:lthr:ti.ng ph:tSC tO 

determine \".-hctl,::.r potential cxpo~urcs nrc l'ufficicricly simil:tt to thl'•SC upnn which 1hc 
NI,.1ED SSl.s arc predicated 1~1 support comp:mson. Fin:~lly, tlus phuc can help to idt"ntify 
fur site!' in need of a mme. de: tailed :tsscssmcnt of potc:ntill risl<. 11u~ appmaclt outlined 
hr.~r~in i:; discuss(:d in grc:ucr dc1:.il in thl' NMED 1-IR.MB g\1id:mcc document A.w.•s.ritJg 

J-Juma'/ HraJJh PJsk.J J>oJtd i:J· C.lmmtr1b; s ... rm:irt~·ktotl Risk .,•1mssmmt (NMED, 2000) .• -\ 
conceptual site modd (CSI\·f) providing~ list of I h.: potentially exposed r<..-ccptoas ;tnd 
porcnt·iaUy complete L·xposure p;ttbw:\ys in dH: scoping tcpon is u!~c:cl to determine whetlu:r 

further ;tsser.:--mcnt (i.e., a ~crccnin~ level Mscssmt"nt) ;IOd/m interim mc:tst.ltes arc required 
or whether t.hc site po~cs minimal threat to hmn:lll :md t~cologh:all'eccptors at or nca: the· 

s'tc. 

The ultimarc purpor.c-. oftlu· li•tt: a:Hic:'r-mt:nt ph:~sl! is tn addfC!'!' the qucstlOn: Arc exposure· 

p;uhw:1ys Cl'lmpiclc with rcg.uJ to l:ont:~min:mc (t.•ntact by tcLcptors? A complcrc site · 
a::.~cslimt•r.t will consists of St:\"er:a.l step:~: 

• Develop d:&t:l ')u:~lirr objccti,·c.:s and conduct site s:ampling 

• Identify p.rd\minary cont<~min:mt,; of potcnti.1l conc.cru (C011C!\) 
• o~vdop a prdimina11' silc: conceptual exposure mcxicl (SCEI\fJ 

• Comp:are. m.aximurn {or, if dr.cmc:d appropri:~tc b~· NMED, the 95% upper confidence 
!inlit (UCL) value~) for com:unin;4nt cr.mc<'ntrurinns (or dctccticJn/qu:mtit.ation litnits for 
non-detect results} for considc:-at.mn of. complete cxpor-.urc puti1ways with SSLs. 

Before :mr ilddi(ionai cnviromncnta! ~amplcs lii'C cr)liec:ted, data quality objccrivcs (DQOs) 
!>hnuld be de\·clopcd. ·.me DQO:; ~hou.ld addrc!.s the qunlirath•c :md '1u:mtitativc nature of 

the s:tmpli.ng dau, ill terins of rdnth·c quality and intent for usc. ro ensur:e \h:u any data 
collected will bc·appropt:1are for the inn.-nd~(lolliccti\•c. Dc,•dopmcnt of the DQO!t should 
consider not <mly prc:ci::oiC>n, ;~ccurac}', rcprc~cnt:u.l,·cnc:;s, r.()mpl•!lcncss, and comparability of 

:he dat!l, hut o1l:;o lhl' S!\mplit~g lr.c:llions, t)'JH:~ of Jabot!\ WI)' an:~ lyse" \t!<cd, ~;cnsiti\•ity of 
detccriCln limitr- of tht: anaiyrical rcdmicrut•s, the rc;mlting d;n:1 ljll:tlit)'; ;md the cmploymcn~ 
of adtquatc: LJllt~lity asstlranc:c: /quality t:ontwl mc:1:mrcs. 

2A2 JdentiftCation of cOPes 
COPCs ::trc those substances (including tr:msfomtation or brc:Jkdown cr.nnpounds anrJ. 
companion products) lil•elr to be prc~cnt in environmental_ mcdln affec:tc:d by a a-ele:ase. 
IJentificati(m of COPC;. :-;nou1d hcgin ·wirh cy.isting knowleclr,c of the process. product, or 
waste from which the rclc:lst: origin:tlcd. For example, if f:1dlity opcratior.s deal primarily 
with p-:sticidc manufar.tucing then pc!'ticiclc~ ~hould bt: c;onsidercd COPCs. Cont:l.minants 
identified during current or prev-ious site investigation :u::rivJtic!O shoHld also be eniuatcd :ls 
COPCs. A sitc-s:pecific COJ>C list for soil may be g.cncr.&tcd b~scd on 1naximum detected 
(m, if clcc,mcd :.1pp.mpd:.te by Nl\·IED, the 95% uppc.:r C()nfidcncc limit (UCL) values) 
conccntutions and a comp::..ris.on nf dctccricm/ quninit:ation linuts for non-deh:ct rcsuh5 to 
the N.MED SSI..s. ·rnis list tn•l}' be rdincd rhtough a sitc--spc:ciflc risk :Assessment. 

. 17 



2.4.3 ~tent d a Pmminary CcnceptuaJ SHe Model 
. ' 

NMEIJ Soil Screefli11R /..e,•eb 
Deumlu!r 18.· 2000 

Rel'iliut~ i .0 

A concept~al si1c m~Jd (CS1\t} is :• gr:Lphical represent:~ tum of thte~-J.imcnsional site 

conJitions th:11 con\'cys wh:!~ -is known or suspcc&cd. llt :1 (h~·crctc point 111 time, about the; 

site-specific ::;ources, releases. rclcnsc mechanisms, contaminant fate :lnd transport, exposure 

routes, andpotcntinl receptors. ·n~c CSI\-1 is gc:nernlly documcnlcd b~· written descriptions 

and supported by 't:'~'P~. geological cross-sections, table:;, d\ngrams ~nd other illustrntions to 

communicate site wnditions. When preparing n CSM, the facility shoul(l deCide the !>cope. 

quantity, and rclc\'ancc of information to be included, balancing the need tu·preseiu as 

complete a piCture as possible to document current ~itc conditions and justif}• risk 

management actions, with the need to keep the infonnation focused and cxdudc c~u·an~ous 

data. . 

As a final check, the CSM should answer the following questions: 

• Arc there poJ~ntialland uses present (n.ow or in the fcm:seeahlc future) other th:m thost.: 

co\•crcd bv the SSLl\ (sec US EPA, 1989). 

• Arc tiiere ~thcr likely hutnnn exposure pathways dmt were not considered in 

dc\.•clopmcnt of the SSL:; (e.g. direct c:xpo:\Ure to groundwntcr .. local fish consump~on, 

raising b~cf. dairy, or oth<.·t livestock)? (see US EPA, 1989} .. 

• t\rc there potential ccological concerns? (C11idtUt(~ for AsJmi!lg E(o/o~f!.im/ Risks Postd ~)' 

Chmtictzls: Jmttrili .. i. ur.otl EcologictJ/ RirkAJSessnmtt;NI\"fED, 2000} 

'·~· If any conditinns :;uch as these exist~ the SSLs may ~lced w be :~djustcd to rcflctt •his new 

· informa.ti~n. 

2.AA Compare COPe NtaQnum CowiiCellbatb~ V't\th SSLs 

The fin:1l step in the site n~scssmcnt phase is to compare ~1aximum detected COI'C 

tonccnuations in ~oil (or, if deemed tlppropriatc by Nr-.·1E.D. Lhc: 95% upper confidence lirrut . 

(UCL) ,•nluc:; on the mean o£ the dataset (US EP,'\, 1992b)) with SSL~ balicd on du: · 

complete cxpusurc pathways identified by the preliminary CS"!\·1. These concc:ntr~tions 

should also be compared against the SSL leaching ''alucs to determine which contami."lants 

pn:scnt in soil have the cap;1Cil)• to leach to underlying gz:o~ndwatcr and impact thcs;: 

resources :1dvcrscly . .r\s·~tatr:d earlier, thOM! contaminant~; exhibiting conccnnacions in 

excess of the SSLs rcprc:;cric the initial soil COPC lis! for a gh•cil site. Rcfmemcnt of this list 

may be necessary based on n host o£ factors, including dcyatcd detection or qu:mtitntion 

~~ 
-

... 
~. CHEMICAL·SPECIFIC AND PHYSICAL-CHEMICAL PARAM.ETERS 

Chemical·spccific paramct~rs rc~Juircd for t::llc:ulating SSI..s include the org-.mic carbon 

normalized soil-water partition coefficient for o.tgnnic _,;ompounds (K.J. the soil~w:tter 

partition coefficient (K.J. water solubility (S), oc:tanol·watcr partition '~oefticient (K.,...), 

Hcnl)•'s Law constant (H), diffush·ity in air_ (D.), and diffusivi&:X.in w~tcr (D .. ). ]be foliO\\·ing 

sections describe these \'alucs and present methodologies for calculating ~dditional \'alues 

necessary for calculating the NM EO SSLs. 
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. NMED Soil St:rct.•ni•lg u~·~·b 
l>ec.:mber I X, :woo 

Rt•rili~,, J .ll 

3.1 VOLATILIZAllON FACTOR 
Volnr1lc: chcrni,a!st defined as those chemicals h~,ving a Henry's l~w constant greater th;m 
1 ::; 10·5 aun-m~/moic.''K anrJ a moh:cubr wcighc le~s th11n 200 g/mul~, were scrcrncd for 
inhai:Hion exposures usmg a \·t;.hnilizarion fr.ctor for se>ils (VF). The soil-to-air VF is used t~, 
dcfir:f: l11c relationship bcr.vccn the concenrrntion of the cont:uninanl in l'loil and the flux t.'lf 

the volatili:r:ccl contamsn:~nc to ambient :tir. The emission tcnns used in the VF are chemical~ 
spcdtjc and were c:~kulared from php:.kal~<~hcmicn1 information obu.ined from sc\·crnl 
source.~ including: liS EPA's Jvi/ Sormi11,£ {;;tirmJa: Techni.:(;/J3al'k.groJmd Doam1tn/ (US EPA, 
1 !>%~1). the US EPA Region 9 Pn·!Ji11irwJ' Rtmtdialioir Goals (LIS EP.·\, 1999b), EPt\'s Ba:irJ of 
Ptm;p and 1irdt Cr()Jmc/uJoter P\!muiitJtz!in TtdJnoln.fJ (LlS EP 1\, 1990), US EP Ns Dtrm,J E.-..-po.rurr 
AHo.rnunt (US EPA; J 992a), Ji~prtjimd Pt,blic l·h,zlt!J F.mlualiM Manual (US EPA, 1986)t EPA's 
Addi!inllrtl.'f."mrz'ronttm:ttJil~l~ Com!mJIJ (US EJ> .:\, 1 995), Ha~ nrdous Suhsunce; R dense I Hc:~lth 
Effects D1t"'basc (ATSDR, 2u00). and the CHE.l\·IFACTS D:unb~se (US EPA, 2000c;. llH: 
VF is t:alc\llatet! using E()Uatiorl 10. 

j 

t 

I 

I 
! 

'P:ar~tll\!:ltn 

\'F 
D~ 
Q/C.~ 

Dclinhion (unita) 
\' ol:ltili:ratir>n f:Ktot (m l/kg) 
App:•rem d:fru~ivit} {cm2/$J 
lnl'~lSC Clf tllt rn~::m C'OUet·nmatinn ar. rhe c~·ll!C'f of ~ C5. 
auc-~'ltu~~ murca: (g/m:·5 pL't kHfml) 

T F.xposurr: mrerval (s) 

p~ Drr $Oil bulk tlr.nsicy (g/cnt'} 

n Tm2l ~h.,il r:or•>~ity 1 ·· (pb/ p,) 
o. :\ir-fiUed soil pnro!oity (u • O~., 
0., \'(,':ucr-fill~d sc.il poro~oity 
p. Soil pilruc:h: density ~/em}) 
[), l"''Iffusi\'it)· in ~ir (cmz /s) 
H' Dunensionl.:u Hcun·'s L:~w con~t:ant 
D~ Dif(u~ivuy in water {cm=/s) 
K,, S?il·\\'alc:r j)artitif.n wcffki~nt (cmlig) ;:; K..c :dno: {orr.~•\ic:~;) 
K." Soil nrgamc c:.rbun p~.rrition coefflcltOt (tm'/~l 

[ ___ ..s._ ___ __!:"r;.acti~•E otg:mic carhun in..:'oil·(s/&) . 

19 

DdAuh 
Chc1nic~h~ecifs~· 
Chcmitai·~pecific 

<•S.HI 

95x It)~ 
1.S 
0.43 
G.lS 

0.26 
2.65 

Chc:nuc!Ll·specilk 
Cllcmiu.l·~ciflC 
Chcmital• ~pccif1c 

<:hcnial4pnifi< I 
Cl>cnuc~·!pccific 

0.(1015 

·--------------------~----~---------=w=--.w--w.•--~~~-----...-
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NM EIJ StilT SrreL'tling l..et·rls 
l>c:c•t•ruflt,;r 18, 2000 

Re\·isiou /.0 

While mnst of the p:uamc:tcrs used to c:•kul:lll: :1ppmcnt diiTusivity (D.J IHt." ~~ithcr l:hcmicill· 

!ipt:cific or tldault ,·aluls, SC\'t:r:ll st:uc-spcciCic \';"\lues were ust~d which nrc more 

rcprc!'CIH;lUn: of soil conditions found in New l\lcl'ico. The dcf~tuh value~ for n,... o •• und P~· 

in Elluation 10 nre 0.2(,, 0.18 and 1.5 g/ em\ rcspccti,·t~ly. Thc::;c; values represent the rucan 

value from a N;\tional Rcsouw.•s Cc.ms(!r\'atiun Service {NRCS) !;oil sut'.'l')' d:1tab:\sc for New 

t\'lcxico thnr iududcs O\'l'l l 200 sample points (U.S. Department of Agriculmrc, 2000) .. 

It should be l10tcd thnt the basic principle of the VF moucl (Hcnr};'s Law) is npplic~blc only. 

if the soil comamin:1nt conccmration is nt or hclO\v soil s:~turarion, C,.,. 1\br:wc the ·soil 

saturation limit. the model cannot pn:uict :m accurate VF-bascr.l SSL. 

3..2 Soft. SATURA'OON l.JMIT 

c describes n chcmical-phvsic;ll soil cund.ition that intc1•tatcs certain chcmical-~p~cific 
J;al • D 

propcrtic~ with phy~ical attrihuu!s of the :.oil to t~stimalc the contaminant conc:cntr.arion u! 

which the soil pmc water, pore :air,· and smf;u:c ~urption sites arc saturated wjth 

cont~minams. :\bovc this conccnu:uion, the ,:ont:mun:mts may be prcst!nt in free phase 

wirhin t},c soil matrix- as norHt~ucous phase liquids (N;\PJ..s) for subst11nccs that an: liquid 

at ambient soil tcrnpcr;;turcs, nnd rurc !'olid phases for cnmpounds that :ac solids at ambient 

soil temperatures (EP;\, 19CJCia}. Gcncrif. C,., conccnu~tions ~·hould not be intc:rpreted as 

couftnnat.ion of n saturated soil condition, but as estimates of when thb; condition n\a\· 

occur. h should be uotcr.lthat c .. j conccntr:ltiom are n..;t risk-ba\oit.'li values. instcltd," ~hev 

correspond fu 11 thcorcticnlthrc!;hol~f:.bovc which ftcc phase cuntitminam mnr exist. c.:; 
coru:cntr:uions, therefore_, scn•c to idctaify nn upper limit to the applicability of generic ris~­

bllscd :;oil critcriu, bcc:IUsc ccrtnin clcf:mlt ns~umptions ~~nt..l models used in i.he genetic . 

algc!rithms arc not applicnblc when free phase contamimmt is prcscm in soil. Equation 11, 

gi\·cn below 1s used f(J calculate C,., for each volatile contnminant considered within the 

SSLs. 

---------·---------Equation 11 

[terlvatlon of thet Soil Satur~tlon Limit· 

Paramc:u:r Definition (units) 

c,., Soil s3Nt:lrion conccnu:ation (mg/kg) 

S St>lubility in w:.ter (mg/L·"I!.':Jicr) 

pb Dry soil bulk density (kg/L) 

K., Soil-wau::t partition cocfrlcicm (L/kg; K.,. Y- '(.,,:) 

K.,., Soil or~jo~nic carbon/wulcr partition••:odficu::nl {1./-kg). 

f,,.. Fractic.n or~nic carbon in soil (J;/ g) 

. e.. \".'ull:r .. fllltd soil porosity 

11' Dirnemionles!t Hc:my·~ Law c.otutam 

B. .Ai.r.tillc:d soil potu•ity 

n T t.\tlll s;,il pur.osiry 

p, Soil p:~:riclc: uc:n~i1y (kg/1-) _ .... ----- . .-·---

-·. 

ncfault 
· Chc:mii:::al-specific 
Chc:mic~l-•t'cctfic 

u 
Chcmic:~l.spedfac 

Chem_ic:~l·5pcctf_ic 
0.0015 
0.26 

" " I 
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NMJilJ Soil SC1-cc11in~ 1.-A'''.:I.f 
/.)~~cf:mbrr 18. 2tKXJ 

R('I'I.W"' {.() 

Chcmical-!>pcdfi•: pat;unctcn; used in Equ;ltinn 11 \\.'CfC obl;nncd frun; phpical-.:hcrnJc:&l 
inform:.~ cion nbtaim·d fwm scv<~rat ~ourccs includmg: LIS EP1\ 's Soil Smmh{~ Guid,IIJ::r: 
T!dmfr,t/ Ba.-k.,~rortlul Do.-umn:t (l.iS EP :\, I ~)%:1), U1<: US EP ;\ lkgiun 9 /'rr/inJiitri~l' f{rtr.:.1:.r,'ml1 
G(Htls (LlS EPA, 1999b). US El' :\ 's. B1JfJCJ ~~ Pu''IJ' 11ud Trtill Gnnmrf:~•:Jitr rtm:tlial1i111 '}(dnmlogr 
(US EPA. 1 990), US EP :\ 's Drr'IN11 E:>:ptl!lm. 4r.ICJJmn;/ (US EP ;\, 1992a), SHptrj1mtl P~o·J,h/· 
{lt:ulth Erailm;ion Mc~mmi (US EJlA, t9gfl), U~ EPA'!' Additiollall?:rwimmm:tal F.z:t Ctm.tttmts 
(US EPA, 1995), H::~zardom; Sub!>tancc Rclc:tsc/Hcalth Effect~ Dat:lbasc (.'\TSDR, 2000). 
and the CHEI\·fFACTS D:ttabal'c. 

3.3 PAAllCULATE EMasstON FACTOR 

Inhalation of chemical!i adsorbed 10 msp•:ndt:d tcsp1rablt: particles is aMmsM~d u~inh 3 

chcmicul-:;ptcific PEF which rci:1tc:s the.- con1amin:un conccnttntinn in soillo the 
\:oncc~ntration of :respirable p:trriclc!> in the air due ro fu&ritivc dust cmil'~ioos £rotn 
cont:uninnrccl !<oils. This guid:mce lJdressclj dust generated from open sources, whtch ir; 
u:rmc<l "fugirivl.'" because it is not dischar~cd into the attr.osphetc in a confined flow sueam. 
For furthci cle1nils em LI-st: mclhodnJogy as!'octatcd w.irh thr PEF model, tl1c rt.-adcr is referred 
to US El'1\ •:; Sui/ Scrmzin.,~ GJiidar.cw Tfdmil<IIJ3,,rk.,gromtd Dom"'u:l (US EP.:\, 19%a), . 
J upplmmrlal C;tid,m:t for Drwlt:pilif!. J oil ScTrmit~g Le:¥.1s for S 11prljimd Sitrs (US EPA, 1999a) and 
J·f umall H tdth Risk • .-tr;(J.rmtttl ProltM11 jvr HIA·'-'mious u~ .tJif c OfiJ/IUJiiu;J Faalitit.~ {ljS E.P ,, • 1998). 

It is jmpon.utt t(J note that the l'EF for me in c\·alu:-ating cl>:posurcs of tl~c residential and 
commerciul/indm:i.ri:1.l re;:cptors :\ddccs~cs only windbornc dust cmissionr. and docs not 
consider emission~ ft(•m ti~ffic mother fonns llfmcch:mical disturbance wluch could lead 
to :• greater lc\·d ofc,.pC>5urc. The PEF for u:;c in cv:.~lunting the construction worker 
..:xposurcs considers windbomc du~;t cmi~n•irms and t:rnissioos from \'Chide tmffi:: associated· 
with constru<:tion :lctivitics. TI1crcfo:::c, t'ne fugiri\•e dust pnthway should be consjdcrc:d 
carefully when dcvclopi.ng the CSM ;u sites where rcccpwrs may be exposed tl> flll,rltl\'C dusts 
by other nlt:ch:ntisnu. E(}Uaticm 12 is used ro c::~kuhnc a generic fiEF value used for both 
the rc~iclcnti:1l and C<.lmmercial/indust.tjnlc>:pomre ~ccnari<>:o;. A scen:unz·spccific PEF \'alu~ 
W:l!' cakulawd for a construction \vorkcr rcCL·ptor mdn~ Equation 13. 
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'Equation 12 ------------ ··l. 
DorlvDtion of the Partlc'ulate Emlsalon factor 

Ret>ldtmllal und Commorclal/lnduatrlal Scen1ulo& 

P~tramciL-~1 
JlEF 

Q/C,.VI•I 

PEF= Q/C" . x 
WHIU 

· 3,600 sec/ hr ·-------
0.036 

. . ( u ,,3 
X ( 1 - \') X lf J X F( X) 

Definitinn (unics) 

Pmticulacc t'lnis~iun (actor (ml /kg) 
hl\'d~c uf '' lllCllll conccmratirJII :u t~ntc:r nf .a 0.5-actl'·.~l!U:Irt' 

HIUtc:c ~im~-s p~:r kg/n~ 1) 

Fracti•m ••f \'l:h"t:tlltl\'C ctwc:r (unillc:u) 
]\lean annu:al windspc:cd (nt/l) . 

Et)ui,·...t(m thu·~lmltl \'llluc: of \\'iJhhJ:ccd·ut 7 m (m/s) 

1-'unctiuntltpcmlc:ut nn Utn/Ut Jcri\•c:d >J11ing Cowherd ct aJ. 

(I !1!!5) (unirle5~) 

J. 
----~··-·---· 

I 

Par<~metcr 

P~h~· 
Q/C.;o., 

h, 
T 
t\~t 

\X' 

Equation 13 
Derivation of the Partlculatu Emls,.lon F•ctor 

Conatructlon Worker Scenario 

il r . TxA.. . 1 
PEF~w "'Q/C(wx F,> (W\J<'~ (365~ys/yr- P) , ..... -
. 556x -.. x- x£-VKT 

3 365 duys/ yr ..1 

... 
. Definition (ur1iU) 

Particubte crniS510n factor {tr.' /kg) 
lm·r.:rsc: of a me :on cr.mc:c:nu·aurm llf cc; m~r o£ :1 0.5-acre-sl1uare )ource 

(g/m:·s·per kHim') 
Dispersion Ctmc:crion r:u:mr l\r'mtles!>) 

Tntaltimr n\·ct ,\·hich co05Itul:fion r.n:cur~ 
~urtnc:c: :arc:~ of m~•o )cgrnc:ni (rn2) 

Ddnuh 
U6ll HI'' 

lll.7i 

(1.; 

4.(11)" 

. 11.32 
lUCH 

D~:fllull 

IH.CJ 
23.02 

0.\t!S 
2511 

·274.:2 
·8 

, 

l 
I 
I 
I 

I 
l 

I 
p 

l:\'KT 

Mc:an \'c:hiclc: wr:ight (tom)· 
Number of d:t}'S ~ith _;Jt kau U.Ol inches of precip1r:atiu.o (d;~ys/rr) 

1um l)f llc:r1 '·chidt' kilometers u:wdcd duriug the exposure dur:atiun 

(km) . 

Hll ·_j ll·2 

3A PHYStcAL.CHEMICAL PMAME:r.:RS 

Sc\'cral d;cmical-spccific parameters an: rcCjuirccl for calculating SSI..s itlduc.4ng the organic· 

carbon norm:1liz.cd soil-mganic carbun/wntcr partition coefficients for c>rganic compound~ -

(K,J, the ;;oil-water partition cocffident for organic ~ndinorganic constintcnt!' (K.J. the­

!'ioluhility of a compound in water (S), Henry'~ Law constant (H), air ditlusi\•ity (DJ, war~r 

diffusivity (D,..), nnd the octario!-w:ucr partition ~ocfficicm (K"".). Prior to calcul:ning t~ite­

spccitic SSL.s, cnch telt•,:ult cho:mical specific p:u·umetcr value prescmcd in Appcndi.-t B 

...,., .... _ 
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;hnuld be chcckl·d ;1g~mst the nw:-1 n~~·t!nl vcr:;ion of its HIUtce I() determine if updnted data 
arc a•mibblc. Table B-1 in :\ppendi.x B prct\'ltks tht· chcmical-!.pccific pammcter:'i used in 
c:1kulating du: NMED SSI.s. 

Chern~r.al-:;pecific vnlues were ubl:linccl from EP:\ 's Joi/ SmmitJg Guidatur: T'trhm'rtJI 
RmA::grriuml Dommrttl (US EPA, 1996:.), t.hc EP:\ Region 9 Ptrlin:illa')' Rmmlidtion Goals 
(US E'P;\,. 1 ~J99b), lJS EPA'~ B.uiu of J>rJIII{' .;~wi Trw/ Crow:duvttr n•medi:ztior. Ttrlmolo!)' 
(US EPA, 1990), US EP.I\'s Dmnal E''f>UJlm_ .. Jm'JJI:ttJJJ (US EP.:\, 1992-.), SuprrfunJ Publi< 
H(a/tb Et'tt!Nalioll Manual (US EPA, 1 9K(J), US El)Ns Alidiliollltl l?.m•.:t~ftllltlllal Fate Corutanl.r 
(tl.S EP~'\, ! 995), H:iz:Ltdoull Suh$t:mcc Relcasc/Hc:alth Effects D:llabasc (ATSDR. 2000), 
and the CHEMF.t\CTS D.atab:ts(:. 

Thl! solubility of a contnmin:~nt rdc:rs to .the rn~ximum !tmount tluu can be dissolved in !\ 

fv;cd volume of a soln:nt. u~uall~· pure water, ;tl :1 5pccific tcmpl~rarure·:md pl,l. :\ chernic.ll.l 
witlla high !'olubility readily dis$vlvcs ia W::llt~r. while :l low ~olubiliry indicates an inability to 
di~~o}ve. W:~ter ~olubil.icr is gcner;tU:• pr~dicrcu bn.~cJ on cor;clntiom: w1th the oct:tnol-wacer 
p3rticion c:ocfficicnt (K,.,.). Solubility is mwd to calculate soil saturanon limits for the NMED 
SSl..s. 

~l1lc octanol-\\':.tc:r p:utition cocfficicor (K ..... ) o.( a chcll'jcal is the ratio of a chemic11rs 
~olubility in ocr:~noJ ''ersus its $Q)ubility in \V:.Itcr :lit c~.:~uilihrium. EsscntiaUy, tlili chcmicnl­
sp{:·.:lfic property is used as an indication of a c.ont~.min:mt':; propensity tu migrate ftom soli 
to \V;,~ter. It is :m .impowmt parameter and is used in tht: assessment of environmcnl:ll fate 
a.nd· tra11;.port _for org.mif: chemicals. 

The Henry's l.~w comtant (H) is used ,,·hen evaluating air exposure pathw:~ys. For uU 
cht•mk::~ls thar :n·c cnp·:tbl~ of cxdwnging acrol\s the air-w::m:r tnterfo.c~. thr:rc:: is a point at 
which the: ~:ntc of \·olatilization into the air ,nd d1ssolution lo ~he w:1ter or soil \\.'ill be ·equaL 
'I'h<~ ratio of gas- and li<]!.Ud·phasc: com::cntt:~tionl' of the chemical ~t thi11 equilibrium point i~ 
represented b}' H, , •. ~hJCh is used to duermine tbt• t:•te at which a c.·ont:1min:mt will \'olarifu:c 
from ~oil to air. Values for H may be calcub~r::d using the following elJUation and the \'aluc!i 
for solubility ($); vapnr ptc~~urc (VP), :md molecular wcight (M\'Xt). 

H = vP x t-.1\v' 
<4 
,) 

The dimen!Jionlcss fonn of Hcniy•s Law constant (H) usc:d in calculnring soil satur;~tion 
limits and \·olatil.iz-;,.tJo.o factor=> fm the Nl>IEO $Sl.s w::~s calculated by multiplymg 1-1 by a 
fnctor of 41 m com·ert the Hcruy's L.2w con~tant to a unidcss ,_.aluc. 

11u! S(lil otganic c~rbon·W<lter partition ~oefficient (Y..,j is 3 measure p( n chemical's 
tendency to adsorb to ot::.t;lnic C:ltbon p1·es~nl in ~oil. High K.. .. v:~lm:s indicate: .a lcndenC'j 
for the c:hcmical to zd!\orb to soil p:lrtidcs !":.l~hel than rc:n:\in dissolved in thc,o soil !iolutkm. 
Suougly.;,.dsorbed rnolcc:ulcs will nnt •Jnlcss the soil p~rtkh: ro which thr:y a.re iuisorbed 
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moves (ns in cro:>ion). ~-: ... value:; of lcs~ than 500 indic~tc wc:tk adsorption ami :1 potential 

fm leaching. K.x is cakuhucd u~ing the following cqtmti_on: · 

cone. ml;;or bcd1' cone, dissolv cd 
K .:. . .. 

'" · %organic carbon in soil 

K.,.,.. can also be c:tkul:ltcd by tli\·iding she K.; v;tlue by the fraction of otganic carb(~n 

(f..Jpre5cnt in the soil or scdi'ncnt. Jt should be n9tcd that a strong linear rclarionship exist~ 

between Knc :u1d K.,, and that this relationship can be m.cd to preukt K,,... 

Soil-wntcr p:mition coefficient (K.J for urg:mic chemical:-; is the mtin of :1 contaminant's 

distribution between soil and waccr particles. The soil-wMct partitioning bcn:wior of 

nonionizing and ionizing organic compounds d11Ters because tht partitioning uf ionizing 

organics ·can uc inOucnc~d hr :;oil pH. K11 values were. used in cttlculating "Soil saturation 

limits and vol:uihzation f:~ctors t1:.;r.d in dcvcioping Lht• NMED SSI..s. 

For org;mic compound11, K11 ·fcprcf.cnts the tendency of a chcmic;ll tc ad!oorh to the oJg1lnic: 

carbon fraction in soils, :md is rcprcscmcd by 

where 

K,,..::: orgamc' carbon partition coefficient (L/kg) 

f.,.= (mction oforg:mic carbon in soil (mg/mg) 

·ntis rdation~hip is generally valid for \'olntilc halogenated hydrocarbons 2.s long as the . 

fracLion of organic cnrbon in soil is 11bovc approximately 0.001 (0.1 ptrc:cnt) (.Piwoni and 

llanacrjec, 1 989; SchwtUzcnbach and \X!cstall, 1981). For low org:mic: c:ubon soils (f, .. < 

0.001). Piwoni :md Banerjee (1989) dc\•dopcd 1hc following empirical correl:~rion for·org:utic. 

chcmJcals: 

log K11 = 1.01 log K,,.. - 0.3(, 

The usc of~ fixed K,,.. value in the soil-water partition equation for du: migration to 

groundwater pathw:ty is onl}' valid for hydrophobic ·cwn-ionizing organi<; chemicals. Fr~r 

organit chcmids th:lt ioni:lc in the r.oil cm·ironmcnt, existing in both ncuti-;tland i_onizcd 

forms within the normal soil pH range, K,,.. values must consider the relative pro~1ortions 

and differences in sorptivc properties of these forms. ·For Ul(! cqunrions und applications of 

dcvelopmg KQ( v~tlues for ionizing organic acids as a ftmction of pH, the reader is. tcf(~trcd to 

US EPA, 1996. The default value U!icd for f..,.. in d~:vclopmenl ofNMED SSLs is 0.0015 

(0. t 5%). Thi:r. value represents th.c mt:dinn value of 212 datn points iilcludcd i.!l th~ N11tional 
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R(!~o-urcc Conscrnw~n Scr\'it:e {NH.CS) :;oil ~urYcy t.~:uab:tsc for New 1\tc.xico (U.S. 
Deparuru!nr of Agriculture, 2000). Only !i:smplc.·s collected from ft dcrth of grc:ner rh:m 5 
feet were included in the cnkubtion of tht.• mc::~n (,, vnluc. Shallo'•" :;oil snmpies tend t1l han· 
higher f... value!\ as shown in Figure 2. L "lbc:rc is :1 steady decline in f,,. Yaiuc with dcptl1 

. until appro.ximatdy 5 fccc .hgs. Below 5 feet, there is little.• \'4\n:tbility in the (,, \·aluc. Bcc:m!'c 
:1 lower f..: ''.flluc pwvidcs a more comcrvati\'c c:alcubcion of SSL, :1 v·aluc tcprcscnt:lth·c of 
deeper ~nil conditiom is used !\S.thc dcf:mh \·aluc. 

Flg~:-e 2·'t Meum VaJue ~ FrLicllon Organic Ca~bon (foe)· 

All eountlea In ~ow·M,..xlc;o 

12r--------···--·----·-----------------------~---------·---·--------~----~ 

I Cd 
---.. ··--·······-·-··-··-·····-··-··· ..... ···-·· ..... ·-- ... . .. . ...•... -· •.. . ... ~ . ·····•·• . ·-······-··- ---- ·····--·--··-······-· , .. 

I 
• r-• 

O.ll 

(" 

'""' 

r.-s with ort,>anic chemical~, d~vclopmc:nt of.rhe NMED SSLs fm inorganic ccnstitu,~nts (i.e., 
meta}:;) requires;\ soiJ-WlHer p;~ttlllOU cocffici~nt (K.J fot each c_ontamifiant .. K.t V:;t)UeS for 
metals ~:c:: aftc:•:fed bra Yariety of soil conditions, most notably pH, oxid~ttjon-Jcduction 
conditions, iron o~ide_ content, :;oil organi.: rnattet ~ontcnt. cation t~!'(th~ngc capacity and 
major ion chcmjstry. US EPA dc,·dnpcd dcf:mh K.~ v:~.hu::~ for rnctllls using either :m . 

. C:'Jl-lilibriurn gt:ochcrnical spcciatArm model (MINTEQ2} or fwm cmpirit:lll pH-dependent 
adsorptiou rebtiomhips clcvclopcd by EP.A/ORD (US EPA. 1996n). 

4. MIGRATION OF. CONTA.MINANTS TO GROUNDWATER 

Generic SSLs were dc,·dopcd whkh adJr~ss the potential for migration of cont-:ullinants 
from soil to grount:h\r:~ter. 1be m<:ihoclo)ogy us~d to calc:ulatc generic; SSLs ndd!esscs the 
pt~tentiallc.aching of nmt:uninants from the ''adosc 7.0r1c to gtl'lundwater in exce~s of New 
~lcxico WQCC !ltan4iards. Tl_tis method d~'lcs not take into ac.cnum an~· ::dditional 
nncnuarion associated with ccnt:mun:.~nt transport in groundwater. The SSI...s dt:velop«i 
from this ano.!ysis are b3scd on Nc\~ Mclcico spcciH.<:-valuc:s 2-nc,l a::re prCltccti\•t of 
groundwater under a w!dc rang1! of ~itc; c~)nd:tions. 1r.i~. n-.ethoclobgy is madded afl<:r US 
EPA's St•;l S.:mnin.~ Guidmrf~: Trrhn~'c:JI B(lck._e_m;ur:l[)ommt!l/ {US EPA·. 1996a). 
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4.1.1 OVerview of the SSL Model Approach 

Two approaches to dc,·cloping soillc:tch:lll'-bascd SSLs arc presented, the gcnc:ric: modd 

and the :-;itc-spccific mmld . .Bodt models usc du: snmc set of Ct}Uations 10 calcuhttc SSL:; and 

arc based on leaching ro groundwalcr scenarios th~t NMED believes ate prou:r.rive of 

groundwater. 11tc gcncrk mndcl cnkulatc!i ~;~:t.s using default p:mlmcrcr '':1lucs gcncrall}; 

rcprcscntntivc of conditions in New f\.lcxico. Thcs<: \';~lues arc p:·csciltcd in Tnble H-l. of 

Appendix B- ·rhc site-specific model pro,•idcs the flc;;ibility of using snc-spt"dfic . 

Mclcoro!ogic.al, ~oil and hydrological. duta to cakul:uc SSLs. while retaining the simplic~ty :md 

case of usc associlltcd ,~:ith the generic model. . . . · -

The dc\'clopmcnr of ~oillcach:He SSLs is based upot\ a two step process. The fttst step is the 

dc,·clopmcnt of n Dilution Atu:nuation Factor (OAF). 111c DAF accounts for leachate · 

mi:cing in the :l<)uifcr . .:\ leachate co~ccntration that is protl!ccive of ground. water is back 

calculated b}' multiplying the ground walcr standard for n given constituent hy the DAF. 

ll1nt leachate concentration is rhcn used to back cakulatc ;tn SSL that is protective o£ 

groundwater using a :dmplc linear C(Juilibrium soil/w;ltcr partition t~~1uation. For rhe.gcncriC 

SSL :tpproach, default pat:IOlctcr vaiues arc.u:;cd for all non-chcmical!~pcdfic parameters. 

At sites thnr nrc not a<.lt·~uatcly represented b)' th~ dcf:mlt ''alul!s and -\\'here more sitc-­

:;pcciftc data nrc available, i_t m:\y be more :~ppropri:tte to usc the site-specific SSL model. 

The sitc-spcciftc model uses the ::arne spreadsheet cquntions to caki.tlatc SSLs ns'thosc in the 

generic look-up table. However, sitt·-spccific data me used in the sitc-spccifu: model. 
. . 

'fhc following :;cctionr. <Jf this document pr..:whlc a gcncr:tl d• .. scription of ll1c lcadun~ to 

grounJwatc:r p:~thwnr SSL modd (generic .and :;itc·specific) including the 'assumptions, 

cqtmtion.~. and input p:tramclcrs. Justific:.~tion for the Jcf:mlt parameters used in·thc generic 

model is also pro,•idcd .• o\dilltionilll}', a sensitidty analysis was performed on each of the 

· input panimctcrs tO ?WVidc guidance 011 'vhc,:n US!:! of the site•Spccific model mar b~ 
warrilntcd. Applicability anu lim.it:ttions of the generic and site-specific models :m: also 

presented. 

4.1.2 Model Asslmptions 

J\!'sumptions rl.<gnrding the rclca~e and uistrilmli9n of contaminants in the subsurf:,~ct' that 

nrc incorporntcd into the SSl. methodology include the following . 

• 

• 

• 
•· 

" 

.. 
The source is. infinite (a con stain contt:nlmtion IS maintained for the duration of t.ht: 

cxpo5un: period). 

Cont:lminat1on is uniform)}' distribmccl from the surface to the u·utcr tabh: . 

Sou/water panirjuning is instantancC>us :~nd follows a lincnr cquilihnum isotherm: 

11u:rc is no :tttcnunt.ion of t~c cotll:mliilnnt iu soil or the rt';\uifcr (1.t~ .• irtc'\lcrsibh: 

1u.lsorprion, chemical· tr:msform:1tion or bio1ogicul dcgradari~m,). 

The pot::ntially imp~ctcd ;~qUifct is un!'onfmed and um:omoiida1cd w1th homogcnou.!o­

anu isotropic:. hydrologic ptopcrtic:5. 
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• 1'ht: n:ccpmr well (point of exposure/ j~ al the dnwllr.r:ui!cnl t~dgc of U1c soutct' amlt:• 
.. scr~:cncd w11:hin the potentially imp:u:tcd :u1uifcr. 

• . Non-uqucm.1s phase liquid~. (Nt\ PLs) Mt: tHlt present. 

4.1.3 

· US EPA's Jr;rl Sc:rr(fli'{~ GNirlanrt: 7ctlinil"o;l Uirrk..~routld lJoo•mml (liS EPA, 1996a} dc,·c:lopcd an 
cCJU.:lrion to esi:im111<.' contam.in::.m release in soil !cachatc based on .the Freundlich ;ad:..Jtption 
t~othcrm. The Freuudbch ct}u:ttion was modified to relate the wrbcd conccnttation to thl· 
tot.~ I r.onccn"r.r~til[)t1 measured in a soil !>:unplc (which inc!udcs tonMrurmms <Lsr.ociatcd with 
:;olid soil. 5oil-watcr and soil-ai·r components) (Feenstra, 1991). Equation 14, gi\·cn bclow,i~ 
1:scd to cakularc: SSL!> cnncsponJing to target :r-oil )ca.ch:atc conct:nun.nons (C .. .). 

---------··----------Equation 14 
~oil Scr~nlng Le'IIAI For l~act!lrt.l) To Groundwatef Pethway 

Par:m,ctc-r Definition (unj,~) 
SSL S~Jil S-:.at'ning l.cvd for Mi~r:;tioo l(• ~roum.lw:uu pathwa~· (m~/kg) 
(,. T;~r~r.r ~oil ~~~clt:~1e conr.cnu·,uiun (tngil.} 
K,1 ::ioil /w<:..ter [,-a.rrillnn c•.•e-ffkicm (1./k~i 
e.. W:m~~· filled ~oil pnrosity (l ... .,,.,/1., .. ~) 
0, Ai.r-riDc!l ~Qi] poto~ity (l-/1 ... ,-lJ 
11 1·oral ~o!l pl">tO!.if)' (l.r-n./1..,.011) 

p, Suil p~nidr. den~ it)· ~I ~;n•'> 

I 
;)1, Dry ~oi! bulk dcmity (kf;/1.) 
H · Dtmc:thionl:-:.$ HenrJ's U\\' cc-.nst:~nt 

l-. ·----------- ·---

Dd11ult 
Chrmir.ai--Sprolk 
Chemic~I-Sptclfi<: 
l.nr.m.~<.·:~I-Spc:cif~e 

0.26 

n • 0 .. 
l. ~/p,) 
2.65 
1.5 

Cncmic;l}. s,,~ific 

Tnrgct ~oiiiC':Ich~t..: O:(•f1crn.ttat1cms (C.J :•n· t"(jtll\'nlcnt to the WQCC srand:ard:s multiplied h,\' 
:\ Dilution ,\ H«:nu;ttion l'actm (0.:\ F). 

C,. = \X'QCC X 0.·\ F 

11u: deriv:u.ic:o of the Dr\F i!'l di:H:nl>SCl!! in sub!'h1m~tlf sections or thi~ document. 

Contaminimt:; transported as a lc;;ch:nc 1hrou5h soil fO groundwater arc affected br physic:ll, 
chr.mical and biolngic::d pwccsscs d1at ClUI l>ignif:candy n:ducc their cm1centr~tir:m. 111~sc 
pmcc·ss~s intlu.'Jc: ·~dsorprion, bio;.Jogir.a~ dcgr:uhtion, chcnuc:~l tr::msfonn:trion and dllutjon 
i·:nm 1ni::dn!~ of fhe lc:1chate with r;roun~h"':L.tct·. The total reduction in conccntrntion 
bcnvec!l tltc r.otu·.;r: of t.he cont.:muoant (v:tdosc zcne :i(/d) a1id the point of gro~Jnd Wlltcr 
withdr.tw:tlt~· ddinr.:d a:; the nt.io o{ comamirunt t.~oru:entr-.ltion i.n snille--.~c:natc. to the 
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cnncentnnion ltl groundwater at the pnint of withdrawal. .This ratio i:; h~rmcd ~~ 

dilution/aucnn:~l.ion f:lctor (0!\F; US EP:\, 199(Ja :tnd 1996b). The higher !he DAF '.';llllC, 

the greater the degree of dilution ;uul ancnuntiun of contamin:u1ts along. the mi~ration 

Oowparh. A D:\F of 1 impl!c~ IW reduction in contunin:mt concentration occur&. 

Development of Nc\\" t\lcxico SSL:; consiJcrs onty the <.liltition of cotHiuninam 

concentration rhrough mixing with ground·.vatc.:r in the :n1uifcr directly beneath thr. ~omc~. 

This is consistent with tbc conscr\·:ui\'c assumptions ust:ll in the SSL methodology including 

an 'infinite sourc:l·, :;oil contnn~irlarion extending ftum surf~tcc w ~rounowutcr :ind the point 

of exposure e>ccurring at the downgtaclicnt ctlg~.: nf the 5ource. The: rati(' of cont:ul'linanc 

conccntr:lllOtl in stJillcach:atc 10 :he concentration. in grounuw;~tcr :It the polm of withtlmwal 

that consider::; only dilution· ptoc.csscs is calcul:ttcd from :1 simple water balanc:c cttuation 

(Equation 15), describe~ below. · 

\'\1hcrc: 

Parameler 
DJ\F 

" 

Equation 15 
DIIL.Itlon/At1enuatlon Fa~::'tQr (llAFl 

.... f'KxixD~ 
DAF=I+ --1 

\ IXL 1 

D; (O.tll !2XI.' )"+D.( 1-ex{K~;:~.JJ 

--l 
I 

. Definition (units) · , Dd~£ult 

Dilutiuavaucnuation factor (unitlcss) Sitc:·Spccift&: 

A<)Uift:r hydraulic com~ucrh·it)' (m/}'t) Site·Spi:t.:ifK 

I 
a Hyoraullr; gradient (m/m)' Siae .. Specific 

ll) MixinR zone depd1 (m) Sitc-~pecifac 

lnftlmuion rate (rn/ )'r) · Site-Spt>cilk 

L
l L Sou1c~ l~n~ch p~r111ld lu groundw:.tct fluw (m) Suo:--~pcciftc 

_D-"•---2'Iuifcr_thkkncn (m) ---~--~---------··~-§~c;;;:lfl.;.;;.~e _ _, 

· Mo~t of thc~c parameters arc ;wnilnblc from routine cnviroitmcrual site investigation:;. Thci 

mixing zone depth incorporate:; one aduitiC.)nal parmncte.r, the 1U)uifcr thickness (Dj. 

For the ca!r.ulation of SSLs, the Di\ F is. used to back calculate the target so.il h:achntc 

conccnuation from nn :1ppmpria1..: groundwntct cunccnwnion, such as the WQCC :~taudard 

(C .. in Equation 14). For example, if the WQCC st:u'idard for a constituent is 0.1 mg/L and 

the OAF ~s 20, the t~rgct soil leachate concc:nuation would be 2 mg/L. 

Titc US EPA conducted :10 extcn!;I\'C ev:~luation of the range and distribution of DAFs to 

sc'lcct a default value. to be used for dcvdoping generic SSl.s that would be teason:lbly 

protc.cti,•c of groundwatet· quality (US EPA. l996a tmd 199Gb) .. ·n~c ·,:valuat.ionincludcd :1 

probabilistic modeling !.:l'crcise using US ~P.:\'s Compositt: ~·!ode! for Lc~cha.fc Mi6ratiuri. 
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with Tr:wsfonnation Prc ... ductr. ,CMTP). :\ cumulJIWC frc'JUL'ncy tli~trihution of DAF nlue~ 

was tlcvcloped from the mudd output Kcsuhs of rhc Monte Carlo modeling an:lly,;i~ 

indit:~h: thut for :l 0.5 :~ere ~nurcc ~uc1 a D:\ F t)f :1ppmxnn:ncly 170 is protective of 

grouo{iwater at 90 perccnt.of thl! sites. Gro•1n~w:llct is protected ar ?5 pcrccnr of the ~itc:. 

\\'ith a OJ\F ofi. · · 

VS EP"\ :.~pplic<i the simple SSL w:~h:r b:tbncc dilution mo~olcl (l.~'llmtim\ 15) tu 300 sitc.·li 

included in surw!ys of hydrogl'ologic in\'~~tig:1tions to further l."valu:ttc the r:1ngc and 

di!.!riblltion uf D,\F '':tlucs. Result!' of this :maivsis ir.dic.:Hcd that a DAF of 10 w:.,: 

protcccive ()( grounJw:1ter for :1. 30-acrc source a~d lhat a DAF of 20 was prott:ctivc of 

gr•Aindwatt:.r fo.:: :t 0.5 a..:re·~ourc:c (1}$ EP,\. 19%a nnd 19%b). 

:\a a:ssc.ssrntnf was pcrfmmcd of l.~S EPA's mcliwdoloe"Y tu dcrc:muru: whcth(:r :1 dcf;mh 

DAF ,·:due of 20 fur a 0.5 :1crc ~llllfCC, and ;1 D:\F of 10 f<ir 01 30 :lCtc ~_;ourcc. wt:.uld bt" 

~1 ppropril-lt(: for u::;c ~:;default valu~s fr>r site.·~;,;, New i\lcxi.ce. Typical New Mcxicf) 

condirinns may be OIJt:~bly different than conditions rcprc~t>ntcd by arc:as included in the 

US EPA an;~lysi~ of 0,·\J=s. For example, mfllrmtion mtcl> .-.cross much of New Mexico 'Oirc: 

:;ubstantially lc!'!l than 1hc avenge range of 0.15 to 0.24 rn/yr reported for many of •he 

hydrogcologj~:.: regic.ms ust:d in. the t:s EP 1\ :malysis. In addition, effective poro!'il)· wa~ 

:~ssumcJ to be 0;35, prcsumt~bly hec:lUsc: tJ-.Js valu!! is rr.prc serlt:.1tl\~e of 1l1c most pu:valcnt 

aquifet rypc in !he databases u~Jr:d (US EP:\, l9%a). HowL·\'ct, the region~ included in tlu: 

EPA analy:iis also com:~in c~tcnsivc gl:Jci<d, regolhh, Jacmtrinc, sw:,mp and marsh deposits 

which h:1vc high percentages of fint~-grnincd sediment.-; :.~ud thus MC not r.:pn:scntativc of 

typical New Mc:ci-::o ~andy soils. ~.andy ~<,ii~ typically ha\'c highn hydraulic. conducri,•ities 

thnn morl' fnt.:-graincd soils and :;ubst:lJUenllr liighcr D:~.rcian \·clocitics, under l-qu:Ll 

hydr:n!lic gradient. ~\ccotdmg 10 the D.-\F '!cp.:at1on (Equauo~l \5), l'uils wnh rcl:ui,•cly 

!_:_rt'ater hydrouiic con.:JL\Ctivitics ''"'·iU tt·nd to result in ~l higher calculated DAF. 

An assessment W:l:; mad~ of ixlput paromctc:s tu the 0:\F Ctjl.mtion. ln order to supporf :~ 

D1\F tn•ll is prnr~ctive of the most YL~lncTahlc gl(lUndwatcr t:n\"ltonments io New l\kxico 

(a.t~. areas close to rcrennt:\( SUe:t.TnS 1): where ground W<ltCt is \'C~' !>hallow), cnvironme:ttal 

pnr::~mctc~ typical of those :uc:ls in N~w Mcx.ico were used to.Us(;css rhe DAF. Thi~ 

,,~scs~mcnt indicate~~~ that the D:\F is mo:«t ~cn~itin~ to '':u1ation~ in hydraulic cnnduct:i\·i~·. 

This is because t.lm; \":tluc !'how:; M>ch large \":lriatic:ms in the n:uural cm·iromnent. lf a 

hydraulic conducthrjr;· ,·aloe r~prr:scntati•;e of~ fine g1-:~.int-d l>'and is used in L'te DAF 

cqu:~tion, al(.mg wid~ :m infllt.t~lion rare tcprc:scnt:uivc of New Mexico's arid to 11cmi-arid 

trwironrncnt:s. then the rc~uJt i~ a DAF of :~pptoximatcly :w. NMED believes tl1:tt a DAF of 

20 foe~ 0.5 acre sourct· arc: a is protective of grounciwarer in New Mexico .. ! f the default 

DAF is not n:presenr.;~rj-..•c of Cl>n<htion:; :-~t n specific site, thtm it is :lprtc~priate to c2.lculatc :t 

sitc·~pcdfic DAI; bnscd upon :wailablc sire: dnta. 

4.15 ~on the Used ~he DilutionAtten.dion f&etm" 

.St~c:~usc! qf a~&umplir.~ns used in S$L mndel ~lppw~u:h, u~c of the l),\f mt>del rnny be 

in;,ppH;prialc fot cctt:oin condi~o:t!<, inchH.ling ::>itcli whcr.c: 
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• ad:;orption (lr dcgrad:uion proccsllcs arc expected to significantly at\cnualc cont:nn.in:mt 

. t:onccmrali()flS i~ the soil or .:H)llifcr media; 

• Saturated thicknc~::. is !>lgniftC~imly less than ~ 2 meters thick; 

... frac1un:d mck or karst ;Hlu)fcr types exist (\·iolatcs the une<>nfincd, uncoma)lid:ued, 

hmmJgcnc~>US, i:;orwpif.: assurnptiuus); ... 

• facilit:ucd :rnnspqrt is sib'llific:lOt (colloidal uiutsport, i.t'.lnspori \•ia llisso1\'ed organic 

matter, or transport via ::;olvcnts other than water; . 

• N1\l'Ls arc prcscm. 

For site:; thnt h~~c these rypcs of conditions, consideration ~.hould be ,briven .to application t)f 

a more dct:tilcd ~itc .. :;pccitic analysis than either the gcru.~ric r>t site ~pccific model::. dcscribcc.l 

hcn:in. A discussi<'n of tj1csc types of modds is presented in Seetion 4.1.~. 

4.1.6 Generic SSLs for Protec:tion d GroLntwater 

. ll1e migration to groundwater pathway modd, incotporating the assumptions. soil-w:;a.ter 

partition equntio~l am\ the DAF. wa:~ U!icd to dc\•clqp NMED SSLs. Dd:mh values based on. 

conditions predominant in New ~·[cxico were used for the input parnmeters in the soil-water 

partition ccJuation. The NMED SSLs were developed using clcf:mlt DAF values of 1 and 20. 

Target soillt!achntc conccnuauons (C ... ) nrc cquivnlcnt to the ~ppwpriatc groundwater 

st.'lndards multiplied by a D:\1;. To maintain an uppro:ti:.h th1at it: protective: of groundwater 

quality in the' development of generic SSLs. a DAF of 20 is selected as ren:-onably protective .. 

Howc\'Cr SSLs ;ue pto\·ided for twf) DAFs in Appcndi>: A The usc of the SSL listed for a 

DAF of 20 is :~dvised unless 5itc-spccific dnta on hydrologic conditions arc :w:tilab\e, and 

these ~Uicau: that the gent~ ric l),\ F is nor reptcscnt:tt.i,•c of sic:: conditions. J\!!1 will be; 

dcmonstnltcd in rhe scnsiti,•iry analysis section of this document, c~lculation of an SSL using 

the migration to groundwater pathway model is most sensitive to the DAF. "lbc inclusion of 

rhc SSL for a DAP of 1 is provided for con\'cnicncc to the user. If data on hydrologic 

conditions ar~ readily l!."nilablc, a site specific DAF can be calc:ulatcd and multiplied by tht~ 

~<.·ncric SSL ft)r n DA F of I r.o pro\• ide a sitc*spccific SSJ... 

11lc generic approach may be inappropriate for usc at' site.>; .where conditi~ns arc suh~t:mrially '·· 

different from the default valu_cs used to c.lcwl<lp th~ generic :;oil leachate SSLs .. 

New l'.·Jcxico, as with any other state, offers a variety of geologic and hydrologic conditions 

that may not be readily represented by :a single default parameter value. · · 

Site specific cunditkns may differ wn~idcrab1}' frt">m the t).j-,ical or average cCJnditions 

.rcprescnied by the default values used to c_alcut:m: generic SSLs. 1hc sitr.~$pt:ttlic model cnn 
. f• 
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b~ used co :~ddrcs~ tlw nr.iability inhcrcm m t:nnronmcntal. C(Jnditjims ~~ero:;:; and within the 
st:itc. 

:\pplkation of the sitc·sJ)cc:ific mol lei to tl~'·riop :;oillc:\ch.Hc SSLs i~ the l':tmc ::.s the gcncnc 
apprtjacb t::o:ccpt thnr si;c-~pecifk n!ucs arc used. U5e of the site-specific modd approach 
may incorpc,rarc replacement of aU dcf:•ult \·aiUt:s used for tht generic SSl.s with she-specific 
v;,]uc~, o.r ma:: oulr indudc substin.1t.ion of ;1 sin,i;:lc kt.j' p:mmwtcr, such a!; hydruulic 
conductivity. The decision. to u~c the sitN:pccitic model approach insttnd of Uu! genetic 
appto:;.u:h shouJd 1.~ ba~c:d on consideration of the scnsiriviry of tl1e calculated SSI. to 
specific pnr:tmetcrs and the av:.tilahility of those p:namctc:rs as site-specific dato.. Sufficient 
site-specific ~hn.a m••Y be avaihablc such that cat:h of the dt'f:mh nlucs usl.'d for developing 
genetic SSLs c:-~n be re:ulily sub!ititurc·d with ~ nt()tc repJcscntati"·c site-dcti\."cd \•aluc. 
Com·erf.ely, !im:ired :>ite-specific d:lla may tcstric:T the number of default \·alucs to be 
replaced. 

The NMED SSL-: :tr\! gcnt·rall~· more: !;cnsirivc 10 the dihn]oo fact.-,r than to orhcr parnmctc:N> 
in the soi!-'"·atc1· partition equation. For!\matcly; infom1ation nccdt-d to deri\·c the DAF is 
usu:aUy ~vail:1blc for sire!~ that hav~ undergune even the mo!'t basic levels of c:nvironhlcmal 
im•estig•1tion. Apart fmm tlw dilut1on facr.or, SSLs arc most scnsirh·c tD the 5oi!..:.v.:ntcr 
partition coefficient (KJ ?.:1 the: v:Jiucs ior· this paumctcr c:m range ovt"r S('\'Crru orders of 
m~hrnirudc:-, parcicul:uly for mculs .. Although the: 1<..J term m:ar be critical in devd~ping 
protective SSI..s. infrmnation required to C\':t.luntc llti!i parameter is More diffic-ult to obt:\in 
anc.i Jess likr.l}· to be :a'•ai!ablc:. Poros;t}' and bulk clc:hs.ity arc: not particularly sensitive bcc;msc: 
of th~ rclati,-dy small range of \'nlue~> cn·=ounten!d m subsurface conditions. · 

llsing benzene us a rc>prescntarivc ccmtaminant, a sensitivity analysis was performed to 
comp:l.JI! a gcn~ric soil leachate SSL tll site-specific nmdd results simulating a rllngt· of model 
i11p':Jt parameters that ffiigiat be rcprc~cnta[h·c of dif£crcnt concutif)nS in N~w Mexico. The: 
generic: soil lea•hate SSL cakuh1ted using th~ New Mcxko dcfnu1t values nnd a DAF of 1 j~ 
2.8 ~-tt;/kg. These tesuhs arc summarized io Tablll 4-1. .:\~ sht."lwn. t11e rrsulting SSLs for 
benzene· range from 1.3 to 6;1 flg/kg for tl1c varioul:l ~cnsitivity ~imulations comparC!d to rJlt: 
generic sst of2.8 ~g/kg. The~c results indic::tlc that the C:llcul:.uion ofSSl.s using the SUC· 
. specific :tppron.::h is not Ct\'c:rly ~cnsitivc to the tcnsonablc- range of pomsity (air and water 
HUed), bulk density ~nd fraction of org-.mk ~arhon r~xpcctcd for Nc·w Mexico ~u e\'Cll for a 
'angi: of v:.lues for chemical-specific: propcrcies. The genetic SSL for benune of 2.8 11g/kg 
is rcprcscnt.,tivc of '\'a lues th:n could be calcui:Jt-.:d using a spectrum or input partmeters. 
cxcJusive of the D:\F term. tJni~ss tllcrc :1r~ snffident dara to calculate :a site-specific DAF, 
thea: is. little benefit dcr:i\'cd from using the she-specific model appwach instead c.f the 
f;eneric SSL · · 
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Input P~uamotera ond Resulting SSL1 for the Sensitivity Analy:~ls ot the ~Oil· Water Partition 

Equntlon • Mlor;~tlon to Groundwt~ter E'athwlly Mod~t\ 

Input peoramoter 

(NMED d!!!fault value) 

Bulk density --
ldolauil vnlue = 1.55 grnlcm) 

Air filled porosity 
(delalill value = 0. 18) 

Fraction CHganic carbOn 
(default wtue "' 0.00 15) -

Volume water cc;-n!onl 
{d~:leult value = 0.26) 

K... 
(deleull value ., 58.9 mUg) 

Dimenslonles!l Homy's t.aw co~tanl 
ldelauil vr.lue = 0.2281 

' rolal po~lt)' Wilt fedUCed 11001 0.44 10 0.10 IOf lhilllmUIIIIOR 
0 101all.l(lrl)!'.lty ~<wllslnCJliO&ell lion! 0 44 to 0.8 ior r..~ aimulation 
•to!.ll poroat\Y f1tmained AI 0. 44 101 'lhla simula~on. 

Senw;IUVII)' AnalyiiB 

Value a 

Lower Umil• 1.20. 
Uuper Limit= 1.90 
LowerUmll= 0.0~ 
Upper Llmii = 0.25" 
LQWSr l.lmlt ::: 0.0005 
Upper Limit= 0.007· 
Lower umit = o.os• 
Upper Lirnit = 9.40" 
Lower llmil c 30 

. Upper Limit " 120 f Lower limit"' 0.1 
Upper Limit "" 0.4 

Reaulttng SSL,._. 

3.4. 
2.5 
1.3 
3.5 .· 
2.2 
6.1 
1.8. 
3.5 
2.4 
3.7 
2.7 
3.0 

Afi previously srnted, ·c:tlculation ofSSLo; is inol't scnsiti\'C to the DAF (Can. The inrut-­

paramdcr \'alu,:<;; and resulting OAFs for the scnsitivit)' an;tlysis nrc indtldc:d in Table 4-2. 

Effects on the DJ\Fs :uc, from gn~atc:n to least, the Darci11n velocity (hydrnuu\~ conductivity 

multiplied by the hrdraulit: gradient), infiltrntion rates, size: of the contaminated an.-a, and the: 

aquifer thickness. Corresponding effects on DAFs fnr each of these paramete:rs nnd 

diSCUSSion Of the rclcV:IOCC of the U:;~ of ucfauh valueS \'CtSUS' SltC•SpccifiC condition!) :ltC 

summarized bt:low: · 

tnput Parameten nnd Reeultlng DAh tot th• SenaiUvlly Anal}'lll of. U\fl Dllu~lgn Att;;;llitlon FactQr• 

Migration to Groundwater Y.athYIDY Modol 

Gr<Jundwatar lntlltratlon Source Aquifer Mixing Zone Ollutlan 

... 

Parameter Velocity Rate Lengtt. . thicknea• ·Depth . ~ttenuaUon·Factor 

(ml'yr) (mlyr). (m) (m) (m) -___JDAF) 

Ground...,-ator velocity 2.2 0.13. 45 12 7.15 3.7 

Groundwater velocity 22 
.. 0.13 45 t2 5.03 19.9 

Q!ounowater velocitv 220 0.\3 45 12 4.79 181.1 
-· 

I nmtratlon Rale 22 0.065 45 12 l 4.89 37.8 

. 22 I 0.13 - \2 I 5.03 
ln!iltretioo Role 45 19.9 

Infiltration RatB 22 I 0.26 . 46 12 I s.2a --;o:g· -
source Lenaltl I 22 0.13 22.5 12 2.51 I 19.9 

!SOurce Length I 22 0.13 r 45 12 ~-03 -r 19.9 

Source len~ I 22 0.13 I :;~8.4 12 3S.78' -f 6.8 - · ... 

~Aquifer Thictmess 22 0.13 45 3 5.02. 12.3 

!Aquilar Thlctmess 22 0.13 45 12 5.03 19.9 

l>\t;uiler Thickoass 22. 0.13 45 48 5.03 19.9 

Note: 11 mlxrng :one depth celr:ulatiOn 111 greater than aqwler !hiCkness, lhen aquifer th~tknes~ IS uaed to ceJc;ulatethtt 

.OAF. · 

Hrgh~r D:ucian vclocioy results in highc:r DAr~. S1.ow~r mixing of gt(mncl\\'attr with ~>oil 

leac:hatl: occurs at luwcr groundwater vclvcity. TilliS.;. usir.g :1 lower ... ·dodty u.·itl bc·;1 mote 

conservative approl1Ch. Sandy soils typically hnvc higher hytlra.ulic cc-nductivitlcs than m~rc 

tim: graim:d soils ~nd subsequently higher Darc1an vdoc~t)' (under C!(jUal_hydt3.ulic gradient). 
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U,;c of a sandy ~oil type will gcnt:mlly be le::;~ f;omct'\'ltli ... -~ (result iu higher D:\Fs) with 
rc~pcr;t t.o protection of ground\ ..... ~tcr ljUa!ity. · 

Lower itl.filu:~tion rate~ r1.:suh iu higher D:\F!\. Therefore:, using :1 hj~hcr inft.l~ation rate i~ a 

more ccn:it:f\'ati\·c :~ppro;~ch (resulls in a lower D.A~"). 

L·ngcr source liizcs rc:;;uh in lower 0..-\Fs. The: dcf:mh D:\F used ti) develop SSLs lor a 0.5 

aCt'( !50Urce m:ly n<)t be protective of groundw:.atcr al sii~S J:wger th:m 0.5 acre. However, the 
selection cf a st:cond sour~e size is :nbiuary. If generic SSLs arc devclopeu for s 30 acr~ 
source, then tho~c values are consic.lcrcd overly Clmscl"\';)ti\•e for a ·12 acre source. 
Conversely, SSL<; dc:vcl~ped for a 30 acre· sotm:e will be 1tlls pro!ectivc:: of a 40 acre sowce. 
R:1thcr thnn J.:vdop a separnll! ~ct of generic SSl.s fm :t second (or third or foilrth) source 

~i.z~, the following two ~pptoac::hcs are propo!lcd. 

• As the size of the !>ourcc area inc:n.':lt\<:s,.thc ~ssumptions und~dying thl' gen=.ric model 
nrc less applicable. One: of the conservative assutntnions in the generic SSL approach is 

. the \uuform djstribution or contuninaots throughout the vadose :;:one. There arc few 
sites th:\t have rchttivdy umform :;oil.cont:~m.ination (Loth latc13U)• and vertically) l,f a 
!iingt~ constituent in an arc:1 of s-eater than 0.5 ~crcs (22,000 ft'}. Soil conumunatic·n at 

brge facilitie!. (suc;h ~s federnl fadliric5) ate: tlsually concci\L~tcd in discrete portions of 
the si.te. Cr .... ntamination at· large ~itcs is co~mo.nlr th~ resulr of multiple sources. 1t ;s 
ndvis:~ble to :lltempt to subdivide the f:~cility by ~>ourcc and contami.l\ant type and then 
~pply gcn·cric SSU. to those smaller source ar::as. 

• lf t,lus npproach is not practical, {'.a1.culation of site specific OAfs is re;ommcnded. Most 
of the. panunefct!'i required for these: c:~lcuJ:u:ions ate a\•ail:able from routine' 
co\·iroomcnt•l site invcsti~tions or can be rc~sonabl}· estimated from genera) ge()logic 
~d hyd.r.ologic :;rudies. 

Thm tiCJuife~ wiU result in Jowcr O,\Fs. 11le ~omin~l aquift:t thicknes~> u~cd'in the 
scnsiti,;l). :malysis '-"':1.& 12m. Rcducin~ the ~tJujfer t1tickfll!!is to 3m results ir1 a 40 percent 

. red~ction in tht" OAF. );lcn·asing she :ILluifer t11ickncss bcyonc.i the nominal v2lue has \'t!)· 

lit!le impact'. 

The 5ignific:urt effects of the D.r\F on the.· cak.ul:.ltion ofSSLo;, coupled with the common 

· av~ilability of sitl!~$pecjtic d21:a used to c:tku.late the OAF', suggest that usc: of the site specific 

modeling approach f'hould ai least incoi.ponte recalculation of the DAF term. If data art' 

.;\.·.Ul:able that indicate soil properties sigmficanr.ly different than the default nlues (such as 

I:Jgh qr tow f. .. tor o::ganic cont:unio.:mts, Qr highly :1cidic o'! basic conditiuns fo:: mct.lll 
contami."lams) th<~ K~ r.crm 6houid also be rvaJuated· and rt:cnl:\tbted. 

Sit:."s, that h•wc t:'otnplC:x ':>f h~ler.ogem~oos subsurface conditions n);ty 'require more det~ed 
· evnluation for dc\•clopmer.r of SSt.~ th:1t are rt:a5onah.1y, but r.ot o\·crly, protc~;tive of 
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r,rour1dw:ucr :m<1 surface watcf re~outccs. These t}'pc~ of sit1:~ m:1y require more complt•x 

mndt•ls that c:ul :tddrcl':> :1 widl~ t:lll~"tl' of variability in cm·irn!'men1:1! 1\itc conditions iriduQing 

soil propcrtJcs, C<JIH:unm:uu m:~5s CI.>IWCI\Ir;lliuu :IIlli th~tnbutilm, cunt:uniu:mt tlq~t·:a~btiun 

and tnmsform:HiOil., rcd1:1r~:1:. ;~\ICS :md rc<"hargc WIICcntratiO'il, anu depth lo the W\llCr tnhlc . 

. t\lodd codes sui1:1olc fM thclic types of more de& ailed analysi11 range from .simple: one-

. ~!imcnstonal :m:alytic:llmoddl> to complex tluc~-dimcmion:tl numeric:~! modds. Rcl\nurcc 

rcllui.tcmcnts (dat:1, time !lncl cosl) increase for the m<.1rc complex .:oclcl\. The sdection of nn 

apptopriatc c0dc ~~.ccds io balance the tClluircd acr.ur;~cy of. the output with the lc\•el of 

effort necc~sary ro de\·clop the rn\>dcl. · 

4.1.9 Su-nmary of the Migration tb ~ PattM'ay.SSIJs 

SSl.s for New Mexico h;l\'C.' been ucvclopcd fot the migratioll to groundwater pathwa)·. atul 

arc prm·idcd in Table :\-1 of 1\ppcndix A The N!'.fED SSLs were developed using default· 

parameter \·alucs r.cpr~~cntntivc of cm·ironmcntal co~1uitions in New Mexico ~nd ulilizl" a. 

DA F of 20. This appro:1ch maiut:tins the r.:;il)~cr-vauvc ;tppruach of the SSL methodology 

and is p:::ocectivc of groundwater quality under a \Vide range of site conditions. Soil 

contaminanc conccnuations can be comp:~rcd dircctl)• ro the generic SSLs to dctc.nuin~ if 

'olUUitional investigation is tl~CC!:Sat)' !0 C\"aluatc potential leaching and migration of 

contaminancs from the vadose zone to groundwater in excess ofWQCC :,tand:lrds. 

Sitc-~pccific SSl.s can be dt~vdopcd by substituting site-related uata for the cl~f~ult values tn 

the leaching to ground\vatcr pathway nuJdcl. SSI.s devdo}lcd from this model arc most · 

sensitive to lhc DAF. SSL:- ~rc also pto\'idcd in the lookup tnhle for n 0:\F of 1. 11" c.lnta on . 
h)·drologic conditions an: readily ~n·ailablc, a ,;itc specific. DAF can be c~lculMcJ ;~nd 

multiplied by the generic SST..'for a DAF uf 1 to pwvitlc a site speci6c SSL. 

5. USE OF THE SSLs 

F~;:. scn.:cning sites with. mulnplc cont:uninnnts, the following proccd~rc should be followed: 

take the sitl:-lipccific conccntr:ltion (n:pn:scntco by thl· maximum rcporteJ conccnuation f>r, 

if dccmcJ appropriate by NMED, the 95% upper confidence limit (CCL). value for lhc 

concentration) and divide br the SSI. conccntrntion for c:u:h analytc. For multiple 

wnt:uninants, simply add the rntio for each chemical. 

SttC'Risk= ---r--+-+ ... +-. . · . ( cone • . con(; 1 cone, cone i ) 

SSL. SSI.., SSL, . SSL, 

lf she total mtio i.~. grcate:: tlllln 1. ·I bert tl~c conc:crur:nions u~ the !:itl! W:!tr:lnt fmrhc:r, sit~­

specific evaluation. A ratio less thnn I indicaJcs that the conccntr:ttioras :11 d1~ site are 

unlikciy to ttsuh in !ldvcrsc health impacts, m contamill:'ltc groun(hvmcr ~bovc: ~late of'Neu; 

l\bcico water qu:~lit)' stand!ltds. 
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:\ ~ wnh ~any n:•k ·b:isc.·d rool, th:: potl'ntlr•ll·xi~l!\ for rrJ~.lpphcation. ln most cases the root 
cau:;e wiJJ b1: " bck of undcrst.lnding of the imrndcd u!>e of NME.D SSLs. In <ltdcr to 
P'Tl'\·cn1 mi!'usc ofSSl..~. :he following :::lwllltl he :woidc.-.1: 

• :\pplying SSI .. s to a site ·.vithout ~tcbJu:itdy dL'\'clopin~ ~~ wnccptu:~l slfc modd that 
icicntitic,; td.:vant exposure p:1tlnnys and r!xpo~urc :>Ct'U:lrii)S, 

• th;c of SS.Ls ~s d(~:mup fcn•h withmn \'crifying number:. wirh :1 toxicoi<Jgi~t or risk 
· ~ss~ssor. and · · 

e ?·.ror c:onsi1kring the dfccrs of aJdiri,·ily when ~crecning rnuloplc chcmi~:a1s. 

lt i:> irnpNtant to note th:1t the gcnetit: NM.ED SSLs wer~ dc\'CiopcJ. as~uming dis1inct ~mil 
. !n:J.r.i.zons fm each u·ccptnr. The snil!'o ()f interest differ accNcling to the expmure p:uhW3.Y. 
bc:ii:1g ;tddrc~scd. Fo1 direct ingestion, dermal, and fugitive: dust parhwars. the primary soil 
horizon of t.:oncc:m arc surf:1ce ">l)ils. For irJ1alatinn of \•olatiiL·s and_ rrugr.:rtion to 
groundwMcc, subsu.rf2ce suilKnic of prim:u:v coriccrn. Both :1 tL•sidc:nrial receptor and :s 
commcl'd:d/i~'dusuial workc.r arc fypic;!.lly cxpost•d onlr to ~urfa~c: soil, which may be 
defmcd a!' c~temling to a depth of :~pproximatdy two feet below ground surface, clcpendmg 
m:i sire·~J-,c:cif.ic r.:ondirions ant;l rJle amnunt of inrruf;i\•c acrivirv th:u mav occur. . ' 
Consrructim1 W(.ltkcrs \\'illlypicaUy h#.J\'c much greater txpoliurcs to subsmfac.e $Oils. 
Tbcrt•forc:. when gc:ncric SSl..10 ate us~d for- !'crctning Je..,·d ev:.lu:~tiottl> at a facility, ~;itc· 
~pccific conditions nntst be ·e,·alu~tl'd for c;1ch receptor t<> determine if the ao;:;umptioru; 
u~~oci~t~·J w·ith thc'generic SSl~ are appropriate for t:ompari:;r.m with the anilah)e site: data. 
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AJlpendix A 

St~uc of New Mexico gail Scrccnin¥ Levels 

NMED. Soil Saee11ing l.e1·el£ 
Drn•ml~t·r 18, 20fl() 

. Re,·isicm J :o 

Table ,1\-l providc:s S~;uc of Nc\V l\lcxico Soil Screening Lc\'el~ (SSLs), as t.!~·.-clopcd by the New 

~lcxico Em·ironmcnt Dcparuncm (Ni\IED) Ha7.:l.tdou~ Waste Butc;m (HWU) nnd the Ground 

\XIatcr Qu:1liry Burc:tu Vohmlary Rcn1cdiation Program for 133 dwrpica1s most commonly 

;\ssoci:ncd with cm·irunml'nt:\1 rdca5c~ within the state. These Ni\IED SSL~ ;uc derived t1sing 

Jcfault exposure jJnromctcr \'alucs (::~s presented in Table ..r\-2) and chemical- and Stlltc Q[ New 

t\lc:(ico-spccific physical paramc•crs (as presented in T:~blc U-1 of Appc!~"'i.'t B). "lllL>sc default 

'':1\ues arc assumctl lo he appropriatclr conscrvativ\.' in tht• face of tmccrt:tinty and ate likely to be 

pwt~..·cth•«~ for the majority of sire conditions relevant to soil exposure~ within NI.'W t>.lcxico. 

Howt•vcr., the Nl\IED SSl.s :ltc.nol nc;:cl'>~arilr protCCtl\'C of all known human cxpo!\UfC P~·thways. 

n.:asunablc land us~s or ccd(,gicalthtcat~. 'lln1s, hcforc :1pplying NMED SSI..s at a site, u· is 

extremely important m compare the conceptual site lm,dcl (CSl\·1) with the "ussumptions upon which 

the NMED SSLs nrc pred1c:atcd t~1 ensure that the ~ite conditions and exposure p<lthways match · 

those used to dc"·clop the NMED SSLs. If this comp:1rison indicates that the sitt> at is~uc is more 

complex than the corresponding SSL r.ccnarios, or that_ there arc significant exposure pathways nor 

uccountcd for by the NMED SSLs; then the Ni\1 ED SSLs arc m:mificicnr for usc in a lldcnsiblc 

aSj:Cssmcnt of the site~ A more detailed sitc-~pccific ~ppwach will be m~ccssnry to c\":l)uate the 

:\doirional p:11hv.·~ys ur site conditions. 

Column 1: 

Column 2: 

Column 3; 

Columns 4 :md 6: 

Thr: f~.rst column in Table A-1 presents the namt;s or the 133 chcnucals for 

which N~-IED has dt:vcloped SSLs. 

The second coh1mn prescntl' NMED SSLs prcdic::ucd <ln rcsidcntjaJ !\oil 

c:<posures. 

The third column presents indicator categorit.~ for the !·Jr-,.·tE.D S$1. residcntinl 

basis. whether pu:(]ic:at~d on c::ucinogcnir. efft~cts (c:l), nonctirdnogcnic effects 

(nc), soil s:nurat3on limits (sat) Ot" ·a non-risk based "·max" dctenninatinn. 

NMED SSLs predicated on a carcinogenic endpoint reflect age-~djustcd child· 

to-adult exposures. NMED SSL~. prct.li~atcd on a noncarcinogenic endpoint 

rcfJc~cr child-only cxposlm:s. Detccccd conccnuation& :ihove the "s:~t,. value: 

may indicate the pmscncc ofuon:,qucous pha!ic liquid (NAPI..). For cc:rt11in 

inmgank and scmi\'olatile organic compound:; (SVOCs) that exhibit rcbtivdy 

lnw toXJciry, .1111011 risk-bnscd im:cittmm C()llCcntration of 10~ mg/kg is given 

when the risk-b:1scd SSL exc:ecd!i th-,\t lcvd. Tht.!o:! nrc nott:d -as "'1:n:\x" i"t thtl· 

rable~. 

'Jbe fomlh and sixth column'S ptcscnt NMED.SSG a:taltlgous to Column 1, 

with ;he exception thnl these \';\lues r.oireo;pont.l to 1nclustrial/t)t;cupnticnal 

· :.nd Cmmrucuon ,\;orkcr (nduh-only) cxpo~urcl', rcspecti,•e\y. · 

Columns 5 and 7: 1bc fifth and SCVI~nth columns ptf.sen~ cn<lpoint bases an_aki~ou:; to Cc)lurnn 3 

·j 

i •.. ·. 

. :~. 



NMH> S(1il Scrrt'lling Lew!/.~ 
· Deccmbt:t IS, 2(){1(1 

Rf'l'i!irlll 1.0 
fc_,t rh·~ J ndw;ltui/Occup<itl.t!fl:ll ami Com:truct.inn wmkcr receptor 
pnpul:lli(ms, rcspcctinly. Unlike rhc Re5;dcntiai popubticm, noncarcinugc:nu: 
endpoint notc5 for thc~c n·ccpwr pop~1la1ir.•n~ :\tl' pt!!dicaft•d on :ulull-unly 
cX"posurcs. 

Cnhimn B: The eighth column nntcs which d1emica·ls :uc C(msidcrcd VOC~ (for inh:tl::rion 
cCJn:;;idcration:.). Those chcm.ic:al~ nol comidcrcd VOCs :.rc cvnlu:atcd widun 
ahc SSLs relative ro inlwl:uion of parricul:lu: emissions. 

Columns 9 :md 10: 11:c ninth column prc&cnts NMED SSI...s ft\t the migrat1on to ~roundwalct 
p:tthw:dy dr\'Ciopcd U">lng :1 ddauJt Ji\u6on rtftCOU:lUOR factor (D:\F) Of 1, 
which assume:: no cffecci\'c dilution or attcnuatit1n. 11lese \.'alucs c~n be 
wnsidcu:ci :tt sitts where. little or no dilution or attenuation of soille:~chat<' 
concentrations i:o expected (e.g., shallow water tables, karst tr.~pogr..lphy). 
Column W pre~cnl.!i NMED SSLs fr>r the rriigration to gtounc.lwau:r t.,athway 
dc,•dopcd using a DAF t)f 20 to <ICC.t)unt for natural processes that reduct• 
cont:lfnin~nt t:nnccnt.rations in the sub:mt£3ce . 

. \s noted above, sepnr:•tc N.ME.D SSL!> arc prcsent~d for use in l'nlu:lting tluc~ disl~Tcte polctUia.l 
receptor populations: Residential. lndu~trial/Oc.:.:up;Hional an~ Consuu .. ·tion. Each NMED SSt 
wnsidt:Is incidental ingestion of :;oil, inhaintiou of vol:ttik; (limired w d1ose chcmicah noted as 
\'o)l:-.tile org:mic cmnpounds fVOCs] within T:lhlc J\-1) or pnrticulatc ~:missions from imp:u:tc:d soil. 
and dermal cont:~ct with soil. 

Gcncullr, if n ('ontaminant i~ detected .a~ a lc\•d in :;oiJ exceeding the nt(l5t tclcvant NMED SSL, 
:J.nd the sire-specific CS!vl is in gcoc:-al agreement with the ur.dcrl·ting a~sumptions upon which the 
NMED SSL~ ;:trt ptr.dicated, this rcsui'c indic.:tcs t.hc potential fm ad\·crsc human health cff~ct~ to 
nccur. Convcrsdy, if no coru.aminants arc detected <\hO"C the most rt.lc\·ant NMED SSl., this tend~ · 
to ind:ir.ate -to the usct· that environmental <'on<liuons m~y not necc!>sitntc remedial action of the 
surface ~oil or rhe vadose .zone. 

;\ detection zhow; an J\!TvfED SSL does twt indicate that unacct:pt.ablc exposures arc, in fact. 
ncturnng. 11n: Ni\IED SSL!' :1rc prcdJc:ucd on rd:ni..-dy ;:unsc.~rv:u1vc exposure as!inmpticms and an 
c,.;ceed:mcc only tends to indtc:Hc the potential for :ld''l'tsc ctTcct:-. Th:: Nl\·IED SSLs do not 
a1.:count for ~dditive expo;;urc:., whl'ther for cil.rcmogcnic nr nonc:m:inogcnic.cndpoints. St!tt.ion 5 
of Part.·\ :-~ddresses·:; mcth.,dokJID' by whid1 .an .;n .. -:irctun•~nt;~l mnnag•:r.m.:~y determine w·hcther 
fui~he-.r ~~·te-r.,r:till:~ri.on is w:unntcd, hnwc·,·~:.r, t.h.is ntcll1odr•iogy Jocs O(}i tcphu:e lh(.:· ne<-d for 
llcfensiblt\ r.isk a-:;l\cssmc~nt wh:rt indicated. 

·n1c Nl\lED SSL!i :u.ldr(!ss :! b:t~ic subset of r.~-po!'i\irc.·~ fi.•nJamcm:al !n the widc:~;t amy of 
em·ironmcr.t~ll1,'-irr\p;u:u~d $itc.t- ,.,.ithin th~ State of Ne\\' Mc~ic.r,, The NMED SSl.s canr.ot address 
ali rcle,•:tn! c~posnrc P'thway:i asst)Ci~t•!d with all ~itcs. Th~ utility of the NMED SSLs depc::nds 
br.:avily upon t!u~ utt.d;:.tst:rnd~ng of site conclifitlll:i as :lo:ur;ltd~· tc:f!c~tt•d in t!1c· CSM :md 11aturc :~.nd 
utcnf ·A contamin~ltiC:n dct~i:min"tio.ns. · C,;nsid,:r.:ni,.n of th~ Ni\·1ED SS! .. .s does not pn:dudc tbc: 
m~cd for site-sperjfit: risk a!J:Sc!':>ni~ntlt, ali im.t3.!lC<:s. 

-·--- --- -··- ·-·-·-··-·--··----·; ----~---·-------..:._·-------······-- -----· 
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Table A·1 

- NMED Soli Scre-ening Levels I · lndustrlai!Occupatlonat Cons.tructlo,; 

Cltemlcal Endpoint w,rker son 
Resldentrat Soli Endpoint Soli 

Acanapntt:am=:-
(mg()lg) (mgfkg) (mg/lcg) 

~.trln 
2.8E..03 nc• 4.9E~3 r.c• 1.1F.+04 

9.9E·02 llC 7.7E·02 ne 4.1E.()t 
-

Acrvfonit•He . 1-SlE...OO ca 4.6E+OO t;a 2.BE~t 

~----Aldrin 2.9E-Ot ca 1.2E..OO ca 1.6E.Q2 

Alum•num 7.4E:.o4 nc t.OE•CS ITI81C 7.5E·01 -Anrh r ac6f'IA ' ~.6E+04 nc 3.4E:~4 I'IC" 6.2E"'OI. 

~onv -...--· t---:'· :>. 0 E ...C 1 
. 

nc 9.21:-f(Jt 1\C t.tE+02 

!\rseni:: 3.9E•OO ca i.7E-4-0t c.a 1 9E.02 -S;nit:orn 5.2E-f(J3 lffi 1.5EW4 IIC 7o7E-02 

Benz em 6.4E-+OO ca 5o6E+OO nc 2o9E...01 

eem:1oin~> 2.1E·02 ca 8.9E·02 ca 1.3E-03 

B~zO(a}an:hmc<!fle 6.2E"--O ca 2o6E+Ot ca 9.AE-Ot 

'=---
E.enzo(a)p]'I'OOe S.:!E-()1 .CA 206E-t00 ca !!o.SE-{)2 

Benoj{,}llutot3,1hene 6.2E..OO ca 2o6E.o{)1 ca. 9.4E·Ol 

fuinzcil;illtoeranthene - Bo2E+01 ca .2o6E .. 02 ell 9.4E.;.OO 

So.!!)'lliurr. t.5E+02 ne 404E+02 n<: 301E·03 

rr·BHC 9oOE·OI Cl,< J.flE+OO ca .S GE·02 .. 
ll·BHC 3.2E-400 1.4E+01 -- 1.5E..I'Jt ca ca 

l'I3HC.o . 404E.OO ca lo9E-+Ot 0 ca 106[·01 

-:::-:- . 1.9E+0' 
Bi3(2-chlorc..-Jthyl) '.lltler 0 4.4E~oo ""' 

.ca 205E·01 

fsls{2-<:lli~pyq euiol -· 6o9E+01 ca ~.9E...02 Cll 8o3E...OO 

~oro~tlyl) ethe' 903E.()2 - lo3E·03 
2o2E.02 ca ca 

Boron 5.5E..o3 nc 1.JE-Kl.4 · ne ;u~:...oo 

~ichl~;oms~h:.:r.e -g]e,.oo ca 202~...01 ca 4o5E+02 

6~mr..mether.e -+- :lo7E+OO n::; 3oOE+OO nc 1oSE~1 

-- 8.9E-+04 1o5E~2 
2-B .. uar.onn · 0 3.7E+04 nc nc 

:e."l·BW. methyl (·ther 6.1E+03 nc 1.5E•04 nc · 4o5E+02 

ic:aamiu;;--- 7oOE...01 1o9E-+{)2 nc 4o7E·02 
nc 

[Carbon ttJtradlltv.idP. _ to6E..OO nc. t3E+OO fiC 6.8E~.OO 

:cniOfelar.e 16E...Ot CA 7.oe.;o;-- ca 6E-o1 

Chlorotenze:>e 1o4E-Kl2 nc U!E-Hl2 nc 1o9E-f(J2 

Chiorot~nr• 3o8E~t nc · 300E·01 nc 1.6E..OO 

CNOrorr.e!tia"e 1.2E.01 ca '20SE+01 ca coOE .D2 

ChrOii!iUI'f! Ill 1o0E+05 max 1o0E+OS max t.CE-4-05 

Chromium VI 2.3E..02 11C 6o6E~2 ca 1.0E·03 

Cht)o'$eM · 601E+02 ca-. 2.5E ... 03 ca• 6o4E+03 

cor;;i!~ . 4o5E+03 ne lo3E+D4. nc lo6E~t 

.. 

Endpoint 

,,.. 
r.c 
nc 
nc 
nc 

nc' 
nc 

ca 
n<: 
nc 
ca 
ca 
ca 
ca 
ca 
nc ' I 
ca 
nc 
nc 
ca 
ca 
c.a • 
nc 
ca 
nc 
nc . 
nc 

~ ca 
nr. 
nc 
sat 

llC 

ca 
max 

ca 
f1C" 

I"'C 

NMED Soil ScrU11ing l.cl't:/J 

Dr.rcml't'r IS, 2000 
f(,·,·i.timr 1.0 

VOC DAr 1 

(mglkg) 
). 3.E•03 

X 6.E·06 

X '7.£-05 

6.E.()3 

!-!E.Q1 

X 6.E .. 01 

3.E·03 
:loE .. oo 
4.E..01 

X :loE.Q3 

"' 'S.E-07 

2.E•OO 
15.E..OO 
81:-{)1 I .. 
8oE<OO 

t.E-02 
2E..{)5 

z.E-<l3 
4.E-(}4 

2oE·05 
SOE·O.S 

9.E·08 
loE-01 

X J.E-02 .. 

X 2oE003 

3,E-<ll 

4.E·03 
: 8.E·01 

X 5.E·OJ 
40E·01 

X 5oE002 

X 3.Eo02 

X 5.Eo04 

9.E..OO 

1.Et00 

X S.E+01 

8oE·Q3 

...... , .. ; .. . f' . ~~, : .... :.- ··.~-----

DAF20 

(mglkg) 

6E...n4 

2.E·OA 

I.E·03 
t.E·OT 

2.1~~01 

l.E~ 
5.E.Q2 
G.E,.o, 
BE+02 

ii.E-02 -loE·O!i 

4oE•01 -I 
10E..02 

2oE+Ol 

2oF.~2 

2.E·01 
.4.E-04 
4 E-()2 

7oE..03 

3.E-<>'-
9.'E·03 

2.E·06 
:!oE+OO 

70E·O~ 

40E·02 

,7oE+OO 
SoE-{}2 

2.E .. o~ 
1.E-01 

aoe.;oo-

loE..OO 

SE'01 
1.E-02 

2.E•02 

. 2.E+Cil 
10E...03 

2.1:.01 

,.:.._-.,.,J. 
,. --. 

·----· _ ... _J 
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.- "table A·1 

. NMIED Soli Screenlna Levels I · lnd"1!trla110ec.upatlcmal ·- Construction 

Chemical Residential :!~11 Endpoint Soil Endpoint Worker Soli 

Copi)IH' 
(mglkg) \. _ (mg/1<.g) (mglkg} 

2.8E..03 nc. 8 5E+03 nc t.OEo~-04 

Cya,..i~ 1.1!E..m. ftC 3.0E~03 nc 1.1E-+C:'1 

DOD -~.4E+JJ1 en 1.0(+02 ne 2.7E-m 

.DOE 1.7E+1JI co 7.5E+01 ca. 2.'1E·01 

DOT - 1.7E~OI ca 7,5E..01 t:E! 27E-m 

JDi!2·o!hyfnexyl} ~ :t5E+02 t.5E .. o3 
-1.:!E«J1 ca ca 

Dibent.(a, hlao!hrncen(! S.:!E·O 1 ca 2.SE..OO . en 9.4E.(J2 

~--1.2· lhromOf!lllar;a .• ---:..J._ 5.3E·02 ca 2.1E·Ol ca 1.JE+OO 

1,2-C•iehlo•~rtte~e . 1 B.5E-+{)1 sal 8.5E-+i:1 sat 8.5E-+01 

1 ,3·Dichl?roben.zeno 1.2E .. 01 nc 1.1E .. 01 nc s.ce .. ot 

~ • .: ·OichiOiotenzene J . 3.2E+01 c.1 5.7E~1 .' sat 5.7E...01 

3.3·0ichlouiDcmidlne I t.tE~1 ca 4.5E .. 01 ·ca 6.5E·OI 

lc:~blorooilluorometr.ane . I 9.C:EtC~ .. nc 7.1E+Gl nc 3.8E+0.2 

U·Dichloroethinc 5.6E~ nc 4.6E+G2 I oc 1.2E.f.()3' 

i; ,2·Dk;hloro&tilane .3.3E..OO CCi 7.ze .. oo ca 4.3E-Hl1 

I __ 4.1E+01 nc 3.3E-+01 n<: 1.7E.f.()2 
cis-1-.2-Dict\loroeltlena -
:rati9·1,Z -Dictttoroothene 6.0E-+<J1 ne •HIE+<J1 nt · 2.5E+02 

1-r;;:o~roott~sne I 8.1E+OO C.'\ 3.4E-H'.!1 ca 1.7E+CO 

Or.:h~omet~.am- \ 6.5E-f-02 ca :t7E+03 ca ~.8E+iJ2 

2'.4-Di-:hior~ 1.8E...02 .r.c 4.4E~02 nc. 1.6E+OO 

1-- 7.BE·Ol· 1.7E+OO ca .3. 1 E .. <J1 

1.3·01:;h!eyt®~opene 
ca 

Oioldrin 3.0E·0.1 ca 1.3E~ ca 1.8E·02. 

D!eth.l~- phlhalale 4.9E+04 nc t.OE-H>S max oi!.~E.f-02 

uimethy; phlh&latt. t.OE+CIS , max 1.0E+D5 ma~e 5.4E-KIJ 

Di~olyl phti'IB!ate · 6.1E+OO nc i.5E..V4 nc s.Ae..Ot. -
Z.4·D!ni:.o-2-metnyiptfMOI 1.2E...02 nc SOE-+02 n.: Ue+OO 

:!.~·Oinilrophenol 
1.21:+02 nc 3.0E-"l2 nc UE+OO 

2,4-Dinitmloluent' 1.2E.t!2 tiC 3.0E..n2 ne 1.1 E..OO 

t .2 ·Oi pnenyltlyr.lrazine 6.1E..OO ca 2.6E+01 ca 3.8E-<11 

El'l(iO$\I\lan 3.7E+02 . nc 8.!1E...Oi llC 3.2E-f00 

---- ---:-. t.SE--01 

Erldrin 1.8E-tll1 nc .4.4E+01 nc 

Eth.,-tbenrene 6.8E+01 sat 68E,.Q1 $1J( 6.8E-Kl1 

flaurida 3.7E+03 nc 8.9E-Kl3 ' nc 1 4E-+04 

-
Auorsntt:ene 2.3E+OJ nc 5.3E-t{l3 nc 2.1E-H:11 

A110rene 2.1 E+03 nc• 4.0E+03 . nc;• . 8.0E+!l3 

F!uoto~ricll!oom1etha:1~ - 1.:2E-M>4 I'IC 3.0E+04 nc 3. 1E+01 

:.·--~--

6.4£-02 

HaptacNor 1.1E~ ·ca 4.5E+OO Cd 

L.....;.._.-
.. 

·-C"' 

Endpoint I 
nc 
nc 

nc 
nc 
~-

~-~ 

f'IC 

ca 
ca 
sat 
I'>C 

sat 

ca 
nc·. 
~~ 

nc 
I'IC 

nc 
ca 

. ca 
I"'C 

nc 
ca 
nc 
nc 

· nc 

nc 
nc 
flC 

ca. 
nc 
nc 
sat 

.nc 
nc 

:~--· ~ 

tiC 

ca 

NM£D Sni/ Scr~cmng tr.1·~f~ 

Drrt'ml~t•r 18. 2000 
Rc•·i~io11 /.1) 

I 
voc DAF1 DAJ:"20 

(mglkg) (mglkg) 

4.E-+02 7.E+03 

5.E·02 1.E+OO 

3.E+OO 6.E...01 

t.E+O~ 3E+02 

7.E-01 1.E~01 

4.E·01 9.E.OO 

5.E-01 9.E~ 

X 2.E·05 4.E-04 

X -tE-ot 9.E+OO 

X 4.E-!l3 B.E--0.2 

X a.E-o2 .2.E..OO 

3.E-04 S.E-03 

X 6.fi...OO 1.E .. 02 

:< 7.E-{r3 1.E·01 

X 1.F.·03 ·:2.E-{)2 

X 2.E·02 3.E..01 

X 2.E·O:? 4.E-01 

3.E..03 5.E-02 

2.E-02 4.E-01 -
2.E·Il2 4.E-01 

x 2.E·04 S.E-03 

t.E--04 2.E·C3 

s.e .. ou 2.E+02 

6.E .. 01 1.E+03 

9.E-+00 2.E .. C2 

1.E.fl2 · 2.E-01 

-1.E-02 2.E·01 

1.E·ti2 2.E·01 

t.E·04 3.E·03 

3E-01 se .. oo 
. J.E-04 "i'.E-<13 

X 4.E-01 B.E.OO 

3.£-0l S.E+OO 

9.E+Ot 2.E+03 

X 3.E•OO 6.E+{)1 

7.E-02 1.E .. OO 

· 4.E-03 s:E·02 

-:-~ ........ - .... ·l- .• ··•• .. ••• ·j.o .... ·:'J.o 
, ......... . 

.I 
I 

' 
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Table A·1 

NMED Solt Scr.enlng l.evels 

I Industrial/Occupational Construction 

Chomlctd l Residential Soli Endpoint Soli Endpoint WorkarSoll 

t (mglkg) (mglkg} (mglkg) 

Hexachlorooor.zen& : 3.0E..OO ca · .1.3E.Or ca 1 .8E.01 

HP.xach!!)robut .. adiene 1.2E+01 3.0E+01 1.1Em nc nc 

fie:r.uc:hlorocyclopent.adiene A.2E+02 nc 1.0E+t)3 nc 1.1E~02 

He~eachll'lroeti'l:!ne 6.tE..nt nc I 1.5E.;02 nc 5.4E.()1 

t=--· HMX 3. ~E+03 nc I 7.4E~:J nc 1., E..O.t 

·.p' 

ln!16r10(1,~d)~'feof: ' 6.2E~ ca 2.6F:•01 ca 9.4E·01 

Iron 2.3E+04 1'\C 6.~E-+n4 nc. 8.0E•04 

lsophorOOP. · !j. 1E+<:l3 ca 2.2E-HJJ ca 1.1E+02 .·. 

·t:eacr--- .. ·4.0E-+{)2 NC 1.0E.C3 nc I.OE.OO 

li..ead (telraDthyl-} 6.1E.()3 nc 1.5E·02 I"IC 23E-0.2 

'Manganese 7.8E-t-03 nc 1.4E•04 nc 7.5E-Q3 

·Msrcury ar,d r.ampou~s ·2.3E-HJ~ nc· 6.9F....01 nc s.OE.t:l1 

~ercury (e~(!ntar; 

I 
6.5E~ nc 2.0E~.01 nr. -'.6E·02 

M~urv in•!!lhyll 6.1E...OO nc 1 .. 5E+<J1 nc 2.3E .. 01 

Molybdenum 3.13E+{)2 ne 12Ei-03 nc 1.:1E•03 

r la,t.ili'lller;e ~- 5.3E+Ol nc:" 4.3E-Hl1 nc• 2.2E+02 

'Nickel- 1.5E.03 nc 4.4E+03 nc 3.1t"·O<.' 
~ate ________ 

9.8F...o4 r.c: .. 1.0E~5 mBIC B.6E->02 

Nr!~ite 6. 1E-H.I3 :IC 1 5E+04 nc S .. .t!E•01 

~-- 1.7E-+01 2.1E-+{)1 6.tiE•01 
~r!ro)benzene t1(; nc 

NT""tyr. . r rog .er.n I 3.5E-+02 ca , .se .. oJ ca 2.1 E•Ot 

f'.'-Nilrc5Cfliell1~~am'r7e 3.2E·02 ca 1.4E·01 ;. ca 1.9E·03 

N·Nilrosoriim9thylam:r;e 9.5E-02 ca 4.0E·01 l:a 6.0E·03 

N-Httrosodi·n-bulylamlne 2.2E·01 ca 5.4E-01 ca. 9.3E+OO 

N-Nilrcsodrph...<>n~~~~~·r.e 9.9E...02 ca 4.2F...03 ca 6.0E+01 

iJ.Ni!rosopyrt1'1iidin.)' 2.3E+OO C8 9.7E+OO ca 1.4E·01 

Aroclcr H116 

J 
3.9E+OO . r.c B.9E-+OO llC 3.£1E·02 

Aroclor 1221 2.:!E .. oo ca 9.21:...00 w 1.5E-Q1 

Aiiiror 1232 - ~~2E•OO 
. 

9.2E+OO ca c-.a !.5E-o~ · 

- · 9.2E+I)() 
A~oclo~ t242 2.2E->00 ca ca t.5E·01 

A:oclOi" 1248 1~tE-+OO nc 2.5E+OO llC 1.1E-<l2 

Ar(lcior 12M 1.1E-+OO nc 2.5E+OO nc , . i E.-<12 

--Arcclor 1260 ~ ,_,e .. oo nc 2.5E-Kl0 flC 1.1E-02 

PP.r>lachlorobenze:1e . • 4.9E+01 nc 1,2E-+{)2 nc 4.3E-01 

P:,enanthrQile !.BE+03 nc. 4.4E~3. nc 1.6E+01 

~- 3.iE+04 nc 8.-9E+04 nc 3.2E-+{)2 

Pyrene - -1.8E~3 nc• ~-3E-+03 nt:: fi.7E..03 

.. .. 

A·.: ....... · 
-~ 

Endpoint 

ca 
nc 
nc 

r.c 
nc 

ca 
nc 
nc 
I'IC 

!"IC 

nc 
l"lC 

nc 

n:: 
nc 
nc" 

nc 
nc 

' nc 
riC 

ca 
ca 
ca 
r.a 
c-.a 
r.a 

nr. 
ca 
C-3 

ca 
nc 
nc 
nC 

rv,; 

nc 
nr. 
nc· 

NM£D Soil Scrt'Cirin,r: l~w!l.~ 
n(•r.r.mJ,cr /8, 2(J(](} 

Rr,•isitm /.0 

DAF 1 ., voc 
(rnglkg) 

2.1:.(14 - 7.E~2 

t.E·02 

9.E·03 

1.E·03 

2.E+OU 

2.E·C1 

. 1.E·01 

S.E-03 

1.E..{)2 

3.E·02 

1 E·01 

1.E·01 

1.E·03 

2.E·Ui 
X 1.E·02 ·. 

1 E+Ol 

2.E+<l0 

2.E·01 

X 9.E-OJ 

3.E.02 

9.E·07 

1.E·05 

X . 1.E·05 

9.E·02 

6.E·06 

2.E·OJ 

2.E-04 
2.E-04 i 
~.E.()4 

8.E-<11 
.. e.E-01 

8.E·Ol 

6.E·03 

4.E-K>3 

2.E-03 
X 3.E-02 

-~ ....... ~--~·· ~J.'':,"' •. -..._ ......... . 

DAF20 

(mgfkg) 
3.E·03 

1.!::-1-t'O 
3 E.Ol 

2.E-Ot 

2.E·02 
.s e ... o, 
3.E+ro 

JF.+OO 
2.E·r:'1 

2.1:·0~ 

7.E-:o;--

2.E•OO 
2.E...OO 

2.E-<12 

'·3.~.0C-···· 

2.E-01 

:3.E+e2 

J.E<-01 

3.E..OO i 

2.E-02 

15.E-C1 

2.E'·05 

2.E-04-I 

2.E·04 I 

2.E+OO -I 
1.E-o4 

:J.E-03. 
3.E-<J3 

3.E-D3 .. 
3.E-03 

2.E+Ol 

2.E+01 

2.E+01 

I.E·O\ 

~.Et-04 

4.E-o2 

6.E-<J1 

;·- ;-.... ~ 1-·- ;•..,; 
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Tabla A·1 

NMEn ;\nil Sr.rce11ing f.rw·ls 
Dccrml1t!r 18, 2fJ{)() 

Rrl'i.~iml 1.n 

-
f-w 

Ct-r:'!n\lct~~l Residential Soli 

·----' 
{mgfkg} 

P.O:X 4.4E..01 

Seienium 3.8E~2 

$1lver 3.8E+02 

Slroniicm 3.7(+04 

1,2.,,5· T<ilrac!tlor.,OOm:e~e 1.8E..{)t 

1,1 .2,2-Tatrach!oroettoane 3.6E•00 · 

1 etrachlcrooltlen":: 4,9E+-01 

thalii1.m 6.1E+OO 

ToiUiiii& 1.8E...02 

ToY.l!phen.- 4.4E-+00 

Trihromorr:~thane s.H:.oz 
1,2,4· T tich!otobiln2'onn 5.2£-4-02 

1 , 1 • 1. T r!:hlorc a thane S.1E...02 

: .1,2 ·1 :iclll!r.OOthar•e - 7.9E-"OO 

7ri::h!orcel~l'! 1.GE-t01 

l,.S,S·irichforcmhen::.l 6.1E..03 

~:S~!O,ophenor~ . 4 .tE...02 

2~Hroi0i'uen9 .. 3.1E-+01 

Vlinae!!um - . 5.3E.02 

Vinylcr.:orif.e ~--+-· 2.1E-~1 
xy;ene;; .. . . 6.3E~-u1 

lifiC--~ j . . :2.3E.04 

C;t - CJICtnf1!;C111C effect ~'SI~ 
nc - n!}nnru;Jo;•cto:.:: ~ffcc.r b:~~i<; 

~:u -::nil !.lturaci~n hnln huis · . 

NMED Sail Screening Levels 

11\dus~lai/Oeeupatlonal ConstTUc;tlon 

Endpoint Soli 
{mgfkg) 

CB 1.9E-Hl2 

nc 1.2E~3 

nr. Li'!~·0.1 

nc 5.9E.,04 

ne -4.4E•<l1 

ca 8.2E..OO 

ta 1.0E•-02 

nc: -t.BE.Ol 

sa1 1 8E.+02 

ca 1.9E~1 

ca 2.6E .. 03 
-·- f- 5.:lE.;.t)2 nc. 

sat . 5.lE•C2 

ca I.BE-.01 

ca 1.8E+D1 

nc 1.5E~ 

.;a UIE-+{13 

nc 7.4E...01 

nc 1.6E+OO 

ea i 4.5E--01 

sat T 6.3E~1 

nc -.L. 6.9E...04 

Endpoint Volorker Soli Endpolnt 

{mgfkg) 

ca t.6E+OO nc 

ne 1.3E+03 roc 

nc 1.3E+03 fiC 

nc I.OE-.05 rr.alf 

nc 1.6E.·Ol nc 

c. a l.t\E~<' ca 

sat 1.0E-.02 sat 

nc 2.1E+01 nc 

sal 1.8E-i-(12 $31. 

Cl\ 2.SE-!'•I ca 

ca 1.1E+01 nc 

sat . 5.3E•O~ sat 

sat 5.1E+02 sat 

ca 1.6Eoi-02 nc 
nc 9.2E+n1 nc 

nc 5.4E+Ot !'1C 

ca 2.7E4{)~ ca 

nc 2.?E-o~ nc 

nc ~.9E-+03 ·s nc 

ca ).OE-+m c.a 

sal 6.3E:+-()1 sal 

nc 8.0E...04 nc 

NMED- r>:c.-..~.· ;\fexico J;:n'l.-ironment Dcr:mmcnf 

VOC- \'olatil~ organic Cl')f11po11nd 

D:\F- L'!lution ane.nmrion facrur 

'YOC DAI= 1 

(mglkg) 
2.E-il3 

3.E·01 

~ 
.S_E-tJ1 

-t.E<-00 

<.!.E--o3 
)( 2.E-03 

X S.E·03 
5.E-04 

X 2.E-01 

5.E·04 
2.E.(I2 

-x 5.E·01 

X 3.(-02 

X 3.E'·03 

X .s.E-:o2 
6.E--<l1 

t.E·02 

.t.E->01 

4.€-02 

X 3.E--04 

X s.e.oo 
6.E+01 

1ria" .- h:ou: 1·1~ici1\' rmx~tnum, health h1~cci SSL exceeds ( l (l;lt'l'g/kg ., cO,.,,pound i~ $tJlicl ar amhicnt :;uti remprr:ume, ~o ri~k-IJa~t-d lr\·r·l i~ ~~~~~'' l'\·cr1 

rhntr~h thr~ h:-..·r.l ~xt·('cd~ i<flil ~:nurati.,n {US El' :\, 1'J9f.a} 

DAF 20 
(mglkg) 

J E-02 

s.e~oo 

B.E•OO 
7.E.;OI 

4.E.{)2 

:J.E·02 
1. E-Ot 

1.E:..C2 

S.E+OO 

1.E-02 

3.E.V1 
1.E.;.01 

5.E·01 
6.E.02 
7.E-<it 
1.E+01 

2.E·01 
.. ·7.E-H>2 

S.E--01 

6.E·03 
1.E .. 02 

t.e..ro 

· Nme; ~oil Snccnu•,.;, L~\'CIJO for r~:~idcntial soil, mdum-i:ll/occup:uional ~oi!. 2nd ct•h~lmr.titm wnrkrr ~oil ;uc l~a~t·d nn 1hl- comhinrd t-li-J10•nrr throu~h thrrrr ~o1l 

~~·~~lion. !11h~•Annn of fngtti,•e du~t (3nd fume~ for-\·'OC~}. OlflLI •krm.d exp<l.\tlrr. tn ~nrl. . 

-

I 

! 

' 

\ 

I 
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L 

NM ED Soil Scrwaing .Level.~ 
· Deumber 18, 1000 

R~:,•hitm 1.0 

,. 

,. 

., 

' ,. 

,. 

· ... 

' , .. '·' r..t 
t .•. .. ... , 
'r .. 

f)~ 
.! 

I 
. ~ 
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I' 

i· ! . 

i 
I 

I 
I. 
I 
I 

I 
I 
I 

I 
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Table !l-1 

NMf.O Soil Screening Lerd3 
l)cccmbc·r 18, 2000 

l?el'i.tirm 1.0 

· PhyslcsJ.«:hemk:.al P~1!a• 

Cbvm1c:.1 --:---r;;w·l H . H' D. • 0., )(,... K,. --r-5 D_. V!t. SAT 

';, 

voc 
-·------- . lt~.:.:.Os.l} C•tm-m,/mote) (d!~nstonJftS) {cm1Js) (cm"~t•) (cm'lg) (crt!2/gl I (~) (cnt1/e) Jm'lkg} (mgl'kg} 

r~ ! 1~1 _ ___!,7!0<11 7.0 • .00 · 1.2E-02 7.~ 1 ... .00 2.9E_,1 42E.OO A.1E-tl7 1.7E... .2.1E«ll X _j 
eln. J ·~ -1.2E.(}4 4.9E.OO · 1.1E..()1 12.\:-QS 2.1E.;n1 1.3E..(J<· 2.1F.~ t.2E-04 UE-+04 4.0Ef04 'X ' 

yiMitffi _i 53 8.SE..()S · 3.5E.OO . UiHn 1.3E-65 S.5E-D1 5.1E-{l3 7.9~+04 1.9E.o4 &.6E-+OO L3E+¢4 X --~ 
tin ---- _i ~'l . .t.OE-<l4 4.2E.o3 · 9.6E+C4 2.SE..C1 . , 

(Ailllr.~um .. i . -

&tnmCM4t . :I .17i! 8.SE.O.S 2.7E..ro .. 3.2E-02 7.7E..OS. . 2..4E+04 UE~2 4.:U~..Q2 . 3.2E-Oll 6.7E+05 9.9E·m 1 X 
~.monr -- - -T u 

.Art:.enle . -~-. . I T . -- ' 
L&rttm1 .• - · 1 . . 

lee~. lltN! _.;_ · 73.1 5.6E.Q3 2.3E-Dt 8.8E.m: 9.BE-oe 6.2E..01 3.7E-Q1 1.BE.o3 2.0E-03 , 2.71:-+CJ -4.4E+02 X 
Benzidln& . . . 

BM.ro{!l}.'\ . .''lll'J-aesr-.a j_ 2E~- 1.2E.()8 . 4,8E.Q5 - UIE..oG 4 1E-+0~ 

.&,.,U!{a!Pyl"M& .,.wso T.6E.()6 S.4E-&.; S.SE+OS 1.7E+OJ I 

fEi311Z!l!,'O}IIuor-~n~;l-~ f 252:.l 1.1E-o..c 4.6~-ro 5.SE..c5 :.7E~ ~ I 

'Be;~filic:-anl~ -· f2.o;,?_J 5.0E.07 2.1E.05 . . 5.SE..OS 1.7E~2 ~.SE+03 
~BHC · _l 200.85 I).SE-()6 2.BE..¢4 r- · . 
fHirlC · -~1 2fi10.as J.SE-07 . t.4E.(l5 I J.Bl::-+03 ·1.te .. oo 

rt-eHC . i ~-liS :':1.4Eo06 1 1.JE-o4 • I '1.1E+03 1 3.~E..01 
t~!wn t I 

13i!l(2-<:i"!toroa\tt;'r) 111rn!r i 1.8E-Q5 7.4E-G4 

f11tsC2~il011let I 1.1E.o4 4.5F.-D3 • 

~~t . ett.er . I -- 1.9E~ -7.6E.o4 I I . I J I I .. I . t I : j 
J:k)rc-:l I 

1 1 _ I I I • 

~dll:>tcmolha.~ ----r. ...-: 164- 1.6E.VJ 6.6£:.()2 
BrrtnOmethane ·=--r 94.95 6.2E-03 2.SE-01 · 

2·Du1M ~ · ~· · n · 2.1e-os 1.1E.o3 -7.7E+OJ e.sE.ot .-.sE+OO t.<~-03 - · 7;7E.01 , 

ltotH.'Iulyl zne?'!tl elber U2 _ UE.O. ~ 7.0E.OO 7.5E·01 1.1E+Ot i4E..03 1.2E+01 . I 

1\.adm~;n . . . i 

~~~~--- ~ 30E-02 1.2E+OO · ·7.8E~ S.eE-()6 1.5E-«12 9.1E..Ot 7.8E..o2 ,c,1E-o3 t,SE-+03 S.6E+C2 X , 

I
E . T -4Ci'9.8 UE·OS 2.7E..()3 UE~ • 2F.+()1 . . . 

~one -· .113 3.7Eo03 1.5E-G1 · 7.3E-G.2. 8.7C-OO 2.2E+02 1.3E+OO 4.7efll2 3.9f-o4 fUE+03 1.9E-t0.2 X J 
~-- -J .,. I 2"'... ·~·... • ..... , ·~·- .............. , ....... l.IE-02 ,_,,... 2.!1F."" X • 

fet:lorafoRn 119 3.7E-03 1.51:£._ 1.0E.Ot 1.0£«i 5.3E+01 3..2E-01 7.9E..OO t.BE..OO 2.8E-.o3 1.9E+03 x 1 

Ctvomi1.Jn Ill . . 1 I 

1
CJNunhr.l Vl__ 1 C- -- - I - l f_ I J I ! f · ::1 ·1 I I I 



Table B-1 

- Phys!eat·Chemlcal Properties 

Cllemle•l .MW H H" D~ Dw K..., 

(g!rnole) (atm-m3fmole) (dimensionless} \Cm2/s) (cm21~~o) {i:m,/g) 

Chrysarle .228.28 95E.CS 3.9E.03 2.5E-D2 6.2E-06 4.0E-405 

C)'an;de 

', 

ODD. J:z(J S.CE..QS 2.0E..O.S 7.7E..05 

om: 31;; 1.2E-04 5.1E·fl3 . 4.4E..OS 

-DDT 354 5 5.4E-05 22E·03 2-!E..OS 

Dibei\Z(a, h)ar.thracene 27~.3 t.1 E-08 4.6E.07 3.:JE•t>6 

1,2·0ibrt~moethalte 18!1 3.2E-Q4 1.3E..02 7.:JE·~L ~;1E-06 2.8E...01 

-
OibuM rhtl'l!lta:& . 278.34 941:·10 3.EE..OS 1.6E+03 

-1.2·Dlchlorobenrene 147 1.9E-03 7.8E·02 6.9E.Q2 7.9E·06 3.8E..t>2 
. 

1,3-0ichiOfobenzent~ 147 1.9E..O:J 7.8E.02 6.!lE..C2 7.9E-()5 3.1\E+()2 

1,4-0;cb!oumenzene 147 2.4E..(J3 1.0!:..01 6.9E-02 7.9E-<l6 6.2E+()2 

~3-Dich!orobenzidir.!!_ 4.0E.O~ 1.6E·CI7 

Oichlo~iRoorcm~thane _J_ 120.92 3.0E.OO 1.2E-Kl2 8.0E~2 1,1E.OS 5.8E+U1 

1,1•Di;:hll)IOO!harte T 99 5.5E.OJ 2.:JE-D1 7,4E-Q2 ue-os I S.3E...OI 

1 ,2·Dict>Joroethane -, 99 9.8E-Q4 4.0E.02 I.OE-01 9.9E-oo J.8E+()1 

~~ichlorosthane , " 
I 97 2.5E..()2 =.OE-tOO 6.8E~3 S.OE-0.1 6.2E-I-01 

~?:·:·Di'*:10IOO(h(!l19 97 4.1E·03- 1.7€-{)1 · 7.4E..(J2 I.IE-oS 3.6E...01 

uan.s-!.2-0ictlloroethene 97 9.4E..{)3 3.SE.01 7.\E-02 1.2E~5 3.8E+U1 

Dithlc.romelher,e 85 2.2E·03 S.OE-ol 8.7E+()3 1.0E~. 8.8E«l0 

:!.4·Dichlcrcphenol . l 4.4'i;..()7 l.8E..05 

1,3-Oichlo!ODtOPt!'~fl tn 1.BE·02 7.3E..IJ1 6.3E.02 t.OE-05 2.7E+01 

Oie;d:;n T :mt 2.7E.C6. 1.1E·0.4 t:7E.03 

-O'ethyf pfllh&l131fl ~~ 
1.9E·05 B2E+Ot 

4.5E·07 

Oi(2·ethylha~~~ate 391 1.0E.07 4.2E·06 
S.9E~03 

2,4-0initrcpheoeot 4.4C:.07 1.8E-D!i 

Oimuthyf rhtn~'iai9-:----· 194.19 4.ZE-07 1.i'E..O!; 

2,J.!Jinitro-2·m#.h~lph:;nol 
4.8E·11 2.0E..og· 

2 4·0t."'itiOI:l1Ueil0 . - 162.1-C 9.JE-o8 3.BE.O& 

1.1-0ipn8f'lvt~ra:zine ----+ 4, 1E·11 UE-()9 
7.4£-4-02 

EndosuUao 406.95 7.;·e..os 3.1E..03 

E1rdlin . · -:--;-=r:E 7.5E.()S 3.1E.04 

El!1v1Der>Zan@ . -~ 106.2 7.9E..03 3.2E·Ot 7.5£..02 7.1!E..()6 2.0E...02 
36E+04 

rluM.nlhene ___,_ · I 202.:3 7.3E..QS 3.oE-o3 
.s.,e-oz 7.9E.OO 7.9&403 

~fi,,fo 
i 166.21 7.7E-05 3.2E-o3 

-~-
F!ouride -· 
:Ft:~orotnchlcrom~lfltlne 

6.4E·~5 2.6E-<l3 

r~Jieh1ar . 373.5 1.1E.03 4.5E..02 
6.8E-t63 

HeltllchlcrobenzMe .. 1:3E-03 - s.4c-o2 

2.7E..02. 1.1E...OO 
H eKllehlotO(;yclopoot!Jd~Gne 

~ 

Ka s 
(cm3/g) (mgiLJ 

2.4E..Hl3 t.6E-<13 

2.3E..O~ 

1.3E..03 

73E~1 
9.9E-+!!2 

1.7E.01 . 3.41!~('.3 

4.7E·01 

2.3E-+OO 1.6E+02 

2.3E+OO 1.se:..o2 

3.7E.OO 7.4E•tU 

3.5E.01 2.oe<4o2 

3.2E·01 5.1E-o{J3 

2.JE-01 6.5E+()3 

1.9E-Q2 

2. tE-Q1· :l.5E•03 

2.3E.01 6.3E~3 

2.6E-03 

1.6E·{H 2.&E-t()3 

5.1 E..Oi 

25E-02 

1.8E.OO 

2.2E-01 

.1.~ 1.7E+il2 

1.1E401 

4.7E+C1 1.9Et00 .. 
2.0£~0 

NMF.IJ Sflil Scrcem'IJ.! ul'cls 

(krcmbcr 18. 2000 
Rcri.~i(lu I.{) 

Da . v~. SAT 

(em=ts) {m'lkg) (mglkg) 

2.\E..09 2.6E•06 6.2E·01 

1.8E-!>-t 8.8E-H13 6.7E+02 . 
1.2E-04 ·1.1E+Q4 e.sE;:·.a, 
1.2!:.0.4 UE+OO: 8.5E+<J1 

9.4E-Q5 1.2E+04 5.7E+01 

1.4E.O;;: 1.0E+03 4.1E+{)3 

1.9E.03 :?.7E+OJ 1.2E-+OJ 

S.l'iE-04 4.7E...03 1.8E.f.(i3 

2.6E-402 I 
I.SE-03 2.SE+03. 7.8E-o02 

3.5E-03 2.0E..03 1.6E..OO 

..t.9E+U1 

5.~E-ti3 1.6E+-03 7.8E•O:: 

9.1E-04 . 4.0'E+03 s.ae~.ot 

voc 
I 

X 

I 

x--
' --X 

X 
X 

X 
)( 

X 

X 
X 

X 

-
.. -
X 

2.1E.07 2.6E-r05 1.5E+ll1 .:< 

--

... 

..... . ... ;-·; ... -..... 
-l~~ ·=r .• ~ 

·--- ··---- --------

'! 
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r-- _ Tebl• 1!!-1 
!-------. ___ . ___ Physlcoi..Ctt.mJc:al Properties ·--· _ 
lche!Ttlclll j!iw l H ~ . o. D..;. K_ ! "• ~ 
hexaehlorootna~Y.> --r 3.9E.03 L6E-01 . 

NMEO SoilS( rc.;.niltt; l.r.••c!1 
Dl'rmrlu~ r 18, :111(10 

Nrvi.lifm rr; 

~i··-----------

~·--·_:_ ___ .___ i\'IY~M~•+•tm-m>Jm~l.!!. .!!!.!!!u•n~onlo•s) (cm~ls} (cm2 /s) (cm1ig) I (cm1/~} (mg!L) 

. ---+--·-~l'~k'lobutscf.c.na ! ~00.~ .4.6E~OO 1.9~.m 2.9E.04 8.7E+OO 1 .H~~- ...._ t.UE-11 41E·1C ~~{1,2,3-c,r.!l_pyr~- ,. Z76.3 HlE·OS 2.0E-il7 _ t.SE-+00 4.BE~2 -\--

o. r---v,:-·-- sAT,, 1 voc -
(cm,Js) ~lkg) (mg!k~I:=-

w~..::wone S.SE-:>6 2_.E..04 2=E-·"1 • 2E·"4 --+--J_ . ~- ~- :..___ ·- "' •· ....., I 
Leco.d . ·-· I . •• · 

~l'Pad (Teitailthyi·J ~ __ .• I _ . --- -4------1 IB.~~q ----- . - - -t=--1 M~rcuty ru~ L"'m!XJIII'Y.:l~ --:-- ' - -- - ' ~IV (aletn(:(ll.'ll~ - · - _ i ----' ~~~.Y (m91h(.) ·---- 1---~ . ---1 

~:g::: ~=~ -4~&.1& "41!~·04 g:: 2.0F:::·02'~~=t-I s.~E.-02 "l:f.se-oo . 1.2:-~ro :-.1E+OO J.tE-~o~ B.4E·OO I ,_, • .,.. •.•e.u• j ·:-=~_-~J'ckel 1 - --: --- ---~- -~ · · ~ ----~~ . r- . ·--,--;-· .. -- .. . f=;. ;::_JI'3.1J - i • . . I . I . ~.!._,_ _____ __j ___ t I . I I t--------:-=-·--l j ~!'l~ ~- _ • • i. 120_ 2.~E.{l5 ~.aE-O.t 7.eE-oz a.ae-<l6 o.Sc+Ol J.9E.J)t f 2.1E..()3 1 a. 1 e-os .i.2E .. o4 1 4 ae .. o1._ )( 1 [I'I;~T.e.'in - I . 6.0!::·0:! 2.M:~ .2.6~+02 1.:.~+00 I UE-+03 -r-- ·---.!t~trosQrji..~ut-~m~.__t-Tro 3 • .2€-{ld 1.3E·C2 5.8E.02 • 9.7E..Q6 2.6E-+02 · 1.5E+OO I 1.3E .. Il.l 2.4E.()5 2.4E+O-' 5.4£~02 X 
f.I.N1Ito'l0di6l.ttylam~ I 3.6E-G6 UE 04 1 . .2E+O.'J l.SE-+00 • 
N-~~imf!ill)-f.amina . UE·m 5.9E~ 4.3E-t{)t ~ 
.N-N'mmdipt!efl\~mkle 198.23 . 1.i!E·06 S.OE-<JS 3.3!:-1-02 I 9.6E42 I 1- I ~--
~~~~ HIE--DB · 2~ • -- -· 
!'fleruml!lrane 178~ 2.3E-4JS 9.4E-o4 
Pher~ol --~ ~ ~ , 6.0E-07 2.4E.05 , . 
Pol't'\o'ltlmn:atedblphen.l!!_ ..!. ~ · I I ·I 1 1 ' Ar::~_Er:;r1m _ ·-c . 1.eE-os _ 7.4E-07 -, I -

~~~1 ----=t=·- 1.6E.08 1.4E.()7 
I I ~1232 . 1.aE.08 7.4E..07 . I 

A~!cr 1242 UiE-<>8 7.4E.07 
Ai0Ci0rf24a 375.7 t.8E-C8 7.4c-o7 5.7Ef-03 6.CE.OI S.~e~os UiEn"l2 . --~~s.-- . -:s15.7 U!E.OS 7.4EJJ7 5.7E..OO 6.0E-D1 !'.3E..OS 1.61:&.! • ~ 
Arodcf 1200 . 375.7 1.SE-08 HE-07 5.7Et<ll 8.0E-(11 5.3E+05 1.6f+02 I 
~Ja~tone 7.1E-03 2.9E--01 ' · i IPvrsne - 200 1.1E.()5 4.5E.C4 2.7eo02 · 7.2E.o6 6.8f.f{l4 4.1E-t02 f.4E-(11 UE-(19 2.9E+OO 8.9E+C-o X 
~it.m • I I · I 

~t- '--:± I - ~t t I J : I I I I ··::t----. 1s~~JLem , -·- , ... ,... - • 



,.....---·---- ... 
I 

I 

Table B-1 - Vhys1ui-Chamlc:.al Propa(tles 

Chemica• MW H H' D. D., K.., 

(glrMCa) C•tm-m1/mole) (dlmen!l~an!ass) (cm1ls) (em11s) (eml/g) 

FlO X ' ~~S· Tellachlorooonzene 

~~2-Tetmchloroo~ 16~ 

Tetrschloroettlene 165.83 

TnniliuM 

--~~-TohJE'f!e 
T~:raphene 

TriLrorr.omethar.e 
1,2.t.·Trichl~nzena 181 

~ .1,1·1 fii:J" ~oroottoat~e 133 

t ,1,Z-TrithklroeUtanr. 133 

i:rllioroalhen~ 131 

2,4 .s-T ricl:slorophOCIOI • 197 . .46 

2,4,6-Trir..HOrophenol 1!17.46 -
2.4.6-T:itlitroi!JIIione 

Vanad!\IIT; 

Vln;~ dlloride . 63· . 
Xy!enEIS . 106 

Zinc 

M'X'- f'.lt>lccubt weight 
H'- Dimensionless Ht>my··~ taw Co11~r~nr 

D.-- Diff1ni\"in· in \\""al~r 
Koi- Soil-w.uer' Jiwirion tocifir.iC"Ill 

. nA·- App:ttent diffu5t\-i~· 
S.l..T- Soil satur1rinn limit 

6.3E-08 2.SE·06 
l.OE-03 4.1E.02 

3.5E.04 1.4E.Q2 7.1£.02 7.9E·OS 

t.8E.02 7.SE·01 7.2E·02 a2e-00 

6.6E·03 ~.7£..()1 8.7E-o2 8.6E·06 

S.OE-06 2.5E-04 

6.6E·04 2.7E·02 -
1.4E•OJ S.SE-{)2 3.0E..Q2 8.2E-!>6 

1.7E..Q2 7.1E-01 7.BE-o2 B.BE-06 

9.1 E-04 3.7E·O~ 1.e::-o2- 8.8E-oi;-. 

t.CE-02- 4.2E-01 7.9E-o2 9. \E-06 

4.3E-06 · 1.8\:-04 

HE-06 3.2E-<14 

4.6E.07 1.9E-05 .. 

2.7E·02 1.1E..OO t.IE-t\1 t.2E-06 

7.3E-03 , 3.o[.i)i 7.0E-<l2 7.8E-o6 
.. 

- - -- -~ 

H - Hc:nr..-':s 1--:11' Comunt 
n. - Diff;ISlvin· IJl air 

. ~ .. -SoLI orga~ic cuhiln r:uririon cc>efrki~nr 
S - Solt1hilny tn \\'Oller 

\'F- \'nbrih7:nion fac.tnr 

VOC- \"nlatilc mganic ~ompnmd 

7.0E~1 

7.9E+<ll 

2.7E~2 

1.4E.02 

1.7E....03 

t.4E-+{12 
7.SE-+O~ 

9.4E..OI 

1.6E...0'3 

~.9E..01 

2.oe .. o2 

K• s 
(em3 /g) {mRI\.} 

UE-01 

4.7E-01 3.0E+03 

1.6'E..OO 2.0E-402 

8.4E.01 S.JE-1{)2 

1.0E.01 ~..02 
8.1E-Ot 1.3E+03 

.4.5E-01 4.4E+03 

5.7E-01 ue..ro 

2.4E..OO 

1.1E-Ot 2.SE+03 

1.2E+OO 1.6E:t02 

:\!Mf.l) Soil Scrccniu;: f.c,·ch 

D<'("r.mi'C' IS. 1000 
Re,·i.~inrz t.n 

·-n. VF SAT 

(cm7/s) (m.,lkg} (m$Jikg) 
.\ I 

9.1E·OS 1 .3E+04 7.3E..02 

\.SE-03 ·J.tE.03 1.0E+02 

t.2E-03 3.4E-+U3 1.8E+02 

9:0E-<l6 -'.OE-<04 5.3E+()2 

2.7E-03 2.~E .. 03 5.1E+Ol 

- 2.7E·04 7.3E+03 1.1E..03 

2.3E.O~ 2.5E-+03 3.4E+02 
t 

t.SE-02 9.9E-t()2 · · 8.7E.02 

8.2E·04 ~.2E-"J3 6.3E+01 

voc 1 
..-1 

X 

X 

)( 

.;:---
X 
X 
X 

X 

X 

Nnre: Vaitu:s for pt<'>J'enir.~ :tr~ pu~sl:'nl.:-d in rt:rs uhlc only for those compnunds for \l."hich ~hr vahrts "1>'CtC u~cd in the soil:.cn:rning Je,·rJ calculattP.n. 
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-~~ 
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·L- ,..., r.'· ~- .. ~ ...... , -!'p •• -
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. 
Chemical . 

Aeenspnthene 

Acmte1n -AcrytonitiMe 

Aldrin 

Aluminum. 

Ant~raccne 

Antimony 

A:seoie 
Barium 

6emooe . 
138nzidinoo 

6enria)entnrac:AAO 

Se;uo{a)pyrcna 

Beru:o{b)fl;l('.l'nntbone -Benro(kjlluoranthone 

n·BHC 

!J-81-!C 

y·BHC -
Setylllum 

~~<;;;;;;o.ov.~ .... , 
~-cllloro:sopror,yiJ elher 

s(chiOI'DirB!tlt1} ether 

!3<Jf'Jfl . 

faromroi<·htoromattt.tne . 
13ro-1lon ,fthGne -?·Butanone . 
Teif.But)·! met~ 
CadmhJm 
CartlM l&tr.ecnloride 

Chlordano 
Chiorooonzen~t .. -Chlm~~'\ne -Chlcr~Acrm . 

. ....--
Chrotnl001 u:. 
Chrori\iUIY! VI .. 

·- : .··· 

SF0 

(mgllo{g-da)"1 

-
. 5.4E·01 

1.7E+O! 

-
1.5E+OO 

2.9E..()2 

2.3E-+{12 

7.3E-01 

7.3E.OO 

7.3E-01 

7.3E-02 

5.3E-+OO 
.. 1.Se4-oo 

· 1.3E..OO 

1,1E:+OO 

?.OE-02 

2.2E..02 . 

6.2E·02 -
., 

1.3E·01 

.3.5E-01 

1.3E:o2 

6.1E .. ')3 

.. 

f 

Table c-1 .. 

l 

Nllf£[) Soil SCI't'l'llblg {A.'t'dJ 

Dcr~m/1.:r /.'). 20!10 
R t:t•itiml l. (I 

Human Health 8enchme1'ks Us.d for Calculating ssu 
Reference SF1 Raference Rm. R•ferenco RfD, Reference ABS 

', 
(mg.lkg-day)·' (mgfkg-day) (mglkg-dayl 

60E·Ci2 IRIS 6.0E-<l2 r 0.13 

2.0E-<l2 HEAST . 5.7E-05 lr!IS 0.1 

IRIS 2.4E·01 IRIS 1.0E·03 HEAST 5.7E-V4 IRIS 0.1 

IRIS 1.7E.01 IRIS 3.0£-()5 • IRIS 3.0E·05 r O.t 

1.0E+OO NCEA 1.4€-{)J NCEA 0.01 

30E-o1 IRIS 3.0E·01 f 0.13 

4.0E-04 lfliS 0.01 

IRIS 1.5E+01 IR!S 30E.()4 IRIS 0.03 

7.0E-o2 . j IRIS 1..SE.()4 HEAST 0.01 

IFI!S 2.7E..()2 IR!S 3.0E·03 NCEA 1 .7E.03 · NCEA 0,01 

IRIS 2.3E-t02 I AIS 3.0E-o3 IRIS 3.QE.()J r IJ.I 

NCEA 3.1E"')t NCEA 3.0E-o2 s 3.0E-<l2 s 0.13 

IRIS 3.1E+OO NCEA 3.0E-02 s 3.0E-02 s 

·I 
0.13 

NCEA · 3.1 E-01 NCEA 3.0E-o2 s J.OE-02 s 0.13 

NCEA I'JCEA 3.0E·02 s 3.0E..02 0.13 
3.1E-02 

s 

IRIS e.3E....OO IRIS 
0.04 

IRIS 1.8E..OO IRIS 3.0E.04 s 3.0E·Oil s 0.04 

HEAS1 .1.3E-+00 r I 3.0E-o4 IRIS 3.0E·04 r 0.04 

8.4E..OO IRIS 2.0E-03 IRIS - 5.7E:-00 IRIS (i.O\ 

IRIS 1.2E.OO IRIS 
- 0.1 

HEAST 3.SE-02 ~EAST 4.0E-02 l~IS 4.0E..()2 r . 0.1 . 

IRIS 2.2E..a2 IRIS. 
0.1 

9.0E-02 I AIS :.:tE-03 . ~EAST. 0.1 

IRIS 8.2E-02 ' 
2.0E..()2 IRIS 2.CiE-02 r 0.1 

t.4E·C3. IRIS t.4E·03 IRIS 0.1 
- IRIS ·0.1 

S.OE·01 IRIS ;:-.9E·01 

t.OE-01 Gal EPA a.se-o1 IRIS 0.1 

- 0.001 
6.3E-400~ IRIS 1.0E.()J IRIS 

IRIS S.3E~2 IRIS 7.0Eo{l4 IRIS 5.7E..{)4 NCEA 0.1 
• 

IRiS IAls 2.0E.04 IRIS 0.04 

IRIS · 3.5E-01 S.(iE.(J.II 

IRIS 1.7E·02 NCEA 0.1 
2.0E-02 

t!E:AST 
e.6E-D2 NCEA 0.1 

HEAST 6.3E.ol 
; · 1.0E-D2 IRIS 8.6E-05 'NCEA . 0.1 

IRIS 8.1E~2 IRIS 
1.5E-+OO IRIS 

0.01 

.2.9E..02 IRIS :t.OE-o3 IRIS 
O.Ql. 

··.·.· .. 
.. . !:-..... 

.#-.· .... 
. •. ; I ·,,: • ..... 

. . 
. ---- -----·----· 

._ 

-

,- ,·., .,. 
. .... 



T•ble C.1 -

NMF.!J Soil Scrce11ir.g l.<1·el.1 
December 18, 2(}()(} 

Rcvi.rirm /.0 

~:--=--=- Kuman Health Benchmartc.. Uaold 'lor Ca1culatlng SSLs 
~SF~ R•fer~ !F,· Referen~I'D., Reference r r«<J1 lltfi':Ference ABS 

~: ··---·----- Jl.g-cluy
1 (rng.'1(~.y~·1 ~mgtkg-doyJ {mg!kg-day) , 

1 • 6~E~2 NCEA 2.91:-()4 NCEA O.C~ 

~ 3 3.7E-ol HEAST ... 0-01 
s 3.0E·02 

. . _ == 7.3F.·ro tlCe:A . :.UE-03 NCEA ;5.CE-<>2 · s ().1:) Cyar.trle . 2.0E..02 IRIS :C.OE·02 0.1 f -DOD 2.4C:-01 IRIS · 2 . .SE-\11 - , 5.0E.{l4 s 5.\JE~ $ I 0.03 WE I 3.4E·01 IB!S 3.4E-()1 r S.OE-()4 s S.Oc-04 0.03 -~-----' s DDT oro-3.4E-01 IRIS 3 4E-<l1 IRIS 5.DE·04 I IRIS 5.0E.(}4 --~=---~··-·-· . -· r 
Dlbenz(a,t:}snltlrtic&no 7.JE-t('o0 NCEA 3.?(+00 NCF.A '0:13" ~--------- . 
12-Dibromoettmnll 8.5E..01 IRIS 7.7E.01 IRIS-~ . .05 H S.7E·OS 

; 
tiEAST ! 0.1 

Dib!l!"yl j:)t'1t."\9lS!O - ~ 

0,~-1.0E-o1 IRIS t.OE-01 r I;:F-6.1chtcrobanzen9 -·· 
9.0E-02 IRIS S.7E-02 HEAST 

t--::--
0.1 

1,3-0ic!'llo:obenzcn!! · ---·- - 9.0E·J4 NCEA ~.OE-<M f -h.t . ~·l'orobenierJtJ V·E·02 HEASI 2.2E·02 ·NcEA 3.01:-92 NCEA :l.OE.02 IRIS 0-:--,I 
3,3-tiic~zld~-----·- 4.SE.01 . ---rRis 4.5E.01 -·-r 0.~ b-· .... --Olcnloro~~oorullet'Jflne 2.0E·o01 ~IS 5.7E.02 HEAST 0.1 
1, Hkhloroe~W'O - 1 .OE-<11 HEJ\ST HEAST : 0.1 ' I I 1.-'E.Ol 
1]:&t.IGI'ci'~- C.fE-02 . IRIS 9.tE·02 l• IRIS 3.0E-o2 NCEA 1 • .tE-o3 NCEA i 0.1==1 
1) ·OOchlofe&lheno - IRIS 9.0E·03 jo.i ; 5.01:·01 IRIS I ~.SE·<Jl IRIS £!.:!E-ro r ·-cis•1,2·Uic."'IM::eiMr.;---

1.6E<J3 I 1R1S 

tJEAST 1.0E-02 I 0.1 1.CE-02 r 

tmtl5- ~ ,2-C"!C11Qtoelhene 
~-

2.0E..02 IRIS 2.CE·02 r O.t ---· IF!IS ~..()2 mrs 8.6E·01 HEAST .l 0.1 O!dlklromA:.'vsrKf 7.SE-O"J 
~i;h~ 3.0E..CJ J'R;s I 3.0E-ll3 I' tu 
1,3-~~ne. 1 flE·Of HEAST 1.~E-C1 HEAST 3.0f...('J4 s I 5.1£-ro- l-rRis O.t - t.6Ei-01 IRIS 1.6Ej-(!1 IRIS S.(lf.'-.()5 IRIS S.OE-os r 0.1 Oieldfir. 

Oiothyt pt;th&~ · ll.OE-01 IRIS 8.0E.01 ~ 0.1 
. --·- 1.dE:0~ IRIS 1.4E'-Q2 2~0E-~2 IRIS 2.~E-o:= r ""'0':'1-Oi{2 ·ettry\'lf!:cyf) pt!L~t..\o r 

i-- IRIS-2.4·Cinil~ 2.\IE..03 2..0E-o3 f 0.1 
Olrneflyl phthal&"ie _____ ·-- 1.0E..01 HEAST 1.0E+!l1 r 0~ 

2,4-l)irli!A>2·~--- 2.0E~J s 2.0E-{J3 s o.r-
2,4-Oinltrofdii(IC'Ia I 2.0E-o3 IRlS ~ 2.CE-o3 , 0.1 

t,2·01~z'rM 8.0E.U1 IRIS 7.7E·OI IRIS 0.1 
~:--:----- - a.oE-o3 IRIS 6.0E..03 f 0.\ Endo!lulfGn 
Ent.:!rln . 3.0E-o4. IRIS 3.0E-Ii4 , 0.1 
!.::;;.:...;...~ - 1.0E-Gt IRIS 2.9E-o~ IRIS 0 1 ~tt,.,;eroe 

FlUOf8'11hiln6 I .t.OE-o2 lRIS IJ.OE-02 r I 0.13 . 



Chem1c:al SF• 

flui:~tllnCJ 
{mg/kg-day-1 

Flourido -
!Oluorotr.chlt>.rQrn~thatte 

HAp!aehk>r - 4.5FHlO 

HeJCSChiOrObonzem• -- 1.6E""-X> 

Hexac.h:oro::;.~lqlOOia diene 

Hi1Xactl!oroe thano - I \.4E·02 

Hvlf8ch!Qrobutadin;- 1.aE'.Oz · 
HMX' 

~no(1,2.3-c.d)pyreng 7.3E·OI 

Iron 

ISCflhOrone 9.5E'04 

l.ead 
1:-· -
Le.'ld (t~trar!tr:yl·l 

Manganeso 

Ma•cury and oornpound:3 

M~n:ury (ei<lmente.l) 

· Mercuri (m<~1hyt! .. 
Molybdenum --
Nap?ll'lalena 

~~ 
Nitra!e 

Nitrite 

· Nilroberuanl!l ----· Nitroglycerin 1.4E-02 

N-Nrtrosn.li·flo-butyl!lrni!le 5 . .'\E-a.OO 

~f.!itf'OC'...odie!Jtyfamina .-
I.SE+02 

N-Nilmsodimetl:yiamine 5.1E...01 

N-NitrOS()diplletll/'.amir.e 4.£.)E-o3 . 
N-Nitrosr.pyllolidil"e 2.1E+OO 

Plte"an~"&r:6 

P!le:-~oi 

PheCIOI - 1.6E+OO -

Pcrl~lodnatedblphenyfa 

~OclO!' 1(J16 7-0E-02 

.. ~ ... (;,.t ; -... , ·.: 

Table C-1 

Human Health B•nc~marto.s Usltd far Calculating SSLll 

Referonce SF1 Referenc• RfD. 

(mgllcg-day)"' fmglkg-day) 

4.CE·02 

6.0E·02 

IRIS 4.6E..OO IR!S S.iJE-04 

iRIS UiE+OO IRIS . e.OE-04 

7.0E·03 

IRIS 1.4E-02 IRIS 1.0E-o3 

IRIS 7.8E·02 l~liS 2.0E--04 

S.OE-02 

NCEA 3.1 E-01 NCE.A ;:\.0E..()2 

3.0E·01 

IRIS 9.5E·04 r 2.0E-01 

Rafentne.e 

IRIS 
IRIS 

IRIS 
IRIS 
IRIS 
IRIS 
HEAST 

IRIS 
s 
NCEA 
IRIS 

NMF.D S()il Sac.•ctrin~ Lewl! 

f)l'temlu·r t.r;, 2nt')() 

Rl'i·i.~itm /. () 

RfD1 Referance ABS. 

(mglkg-day) 

4.0E.·02 r 0.1 

0.1 

0.1 

S.OE-04 I. 0., 
B.OE-04 r 0.1 

- 2.0E.05 HE:A.ST 0, 

1.0E-03 r 0.1 

2.0E-{)4 r 0., 

0.1 

3.0E-02 5 0.1::: 
om 

2.0E--01 I 
., 0.1 

The eHects of read are evaluated using US EPA's IEUBK model 

I.OE-{}7 .IRIS ·0.1 . 

1.4E-01 IRIS 1.-4E-05 IRIS 1 . o.ot 

:toe:or- IRIS 0.01 

8.6E·05 IRIS 0,01 

l.CE--o4 I AI$ 0.1 

S.OE..()3 HEAST O.Ql 

- 2.0E-02 IF! IS a.sE-o.t IRIS O.l 

2.0E--02 IRIS 5.7E--05 ATSOR 0,01 - 0.1 
1.6Et00 IRIS 1.6E~ 

,. 
-i':OE-01 IRIS 1.0E·O~ r 0.1 

5.0E--Q4 IRIS 5.7E-04 HEAST 0.1 

NCEA . '-'SE--62 r 
0.1 

·----
IRIS 5.6E+OO IRIS 

0.1 

IRIS . 1.5E.02 IRIS ' 
0.1 

IRIS . 4 9E+01 IRIS 
.- 0.1 

'IRIS 4.9E-oJ r 
0.1 

IRIS 2.,E+OO IRIS 
~~,-

l.OE-02 X 3.0E.02 J( 0.1 . 

6.0E-01 IRIS - 6.0E-01 t - 0.1 

IRIS t5E+OO IRIS B.OE--04 IRIS S.OE--04 r 0.1 

. 
.. IRIS . 7.0E-02 IRIS ?.OE--05 IRIS 7.oe-os· r 0.14 

~ ... ... ~·· . . .-:·· .. :·. - ~.-. 
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Tablo c-1 

Nr".IF:lJ Soil Scrc~·1ritrg [LI'd.r 
Dcrem/Jer lB. 2()()() 

Rcl'i.!imr 1.0 

SF. r;~f~~caT --.. ;·;.·-· .. -~ .. ~:~:..:: .. r···":,;:~ I Referen~•l run. rRel'eren~e I ASS I f-Ie···- ~-
iArocld'1~~-·~=-=---¥~~-~,r--+--:,~~ l 2.0Et(;() · 1 IFll~ I ·1 1 __ l I 0~ 
AA'w:IGt 1~~ --- ~-~=,.~ ~~~~ l 2.0E.,OO i :A IS I 0. t4 

·(mg/kg-day} 

0.14 
Amclor 1<!4'!. 

I -·--· -- I •. ··- -· 

s .. 2.oE..oo I IRIS I :!.m:.os 1 s t . 
. 2.0E..OO IR1S • 201=-'J-" I .., . E.:entao:tJo~a --~ I --. IS. 2.oE•OO t-.. .;, :~•-ns ,,.---t2JiE;,..-j ' : I o " ~-.... --- I I <. •E-05 .-"'---t -' . I . o ... 
• 7' I I i .,.u:.n-; ~ - S.OE-04 - • ll u 

I 3.0E.o2 

:!.OE.05 s 
2.t'IE..CS IRIS 
:2.m;~.., s 

U11S 

IRIS 

S.OE-{)3 IRIS - IRiS 

IRIS 
IRIS 

n.ot 
I 0, Mt:.AST I 

- -
r 
HEAsT 

f'JCEA ~ C.t 

r • o t 
o.; 
0,1 
0.1 

001 

0.1 

- 1.5E·OZ 
IRIS I 1.1JE·C1 

T tich!t:l•~mer.c 

~~~~ I I 
2.4.ft·T~~II'!I l. tE·OZ ·-·- -
i4,6-T~ini(mln'iUeM--- 3.llE·02 ,.,... . 

t:-:-- -
V&M~IIm 

. !RIS S.OE-()4 

HEA. 

n:i 
u.O'i 

Vir..ytc~ -·· J 1.9E~ I "..,..., I -.. - 1-,,~ - . . = I I ""'""' = I IRIS I 2.0E.OO I . . 
Zi.-c : •• ==r- I -r-- J.OE-01 IRIS . 

1 
-

IRIS -Integrated Risk Intorm3tion Syst~m. USHPA. 2000 SF., - f)r;l CtU1t'Ct srovc racror 
SFi - !nf'..alation ca.nc~r :;lope f:1c1or 
RID0 -0ral Reference [)Q$c; 

RfOi- lnhnlarion Rcrerenr.c Dose 
.oi\SS- G~~1roir.!e:.tin.1l ahsolj'ti(in coeHickr.t 

UEASf- Hellldt Effe('IS Assc.mncnl Summary Table..,., USEPA. 1997 
NCEA- National Center for En\"iror:·ment.al A..scs~mc:nt. Office or Rc.~tarch and Dc\·elnrrne!tl 
r - Route-~o-rou!e clttrapolation 
S - Surrogate value ~lcctcd on ba!ii!> of structure·activ;ty rela!iPn~hip 


