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Executive Summary 

This Site LnvesUg:Jiion Report discussos tho ~utiS of )lOOt-waste removal """!'lmg 
oetivmes at the PM NW Superfund S'to lDcat..l ncar An=rt", Woshtngton. Thts 
"'mpling work w., undertaken lo conftrrn that rna., n:mov.l of wun;e malenol$ w., 
'"''"'"'ful during 1M condl>ct of the remallation effort The "" W>< P''"Lously used 
for diSposal of petroleum refinery wastos and " locat«< witlun the boundari<S of the 
Swmomish Indian Rcservatlon ond own«! by PM Northwest, [no, (PM NW). 

Romoval of soun;e materials" n:fcm>i to>< '1imc-<:rihool removal (TCR) actions." 
The follow-up <amphng aclmhos are referred Ln ., ''n<m hme-ontical removal 
[NTCR) m.e<ligolions" All acttvities were oompleled by 2002_ 

The preliminary objectives of the NTCR were to coOOuct • poSl·waste removal 
invct<tigation to dcLnrrninc the nature ami e.tont of rcstdual contarnmation m soils, 
gr.;rundwalcr, and ncorby w<llond>. l!nd to '"'""' then: wcro no rosidual rcloas<O>. 
ConO!m,nant conO<"'t""'""' mc ... ured in these """"ia Wet< oornp=>;l lo the TCR 
criteria, which included site-spedfLC ro"l Pctrole!lm H)drocartxm (TI'H) value~ 
t..ITCA Method A and B cleanup values (&ology, 2001), and Prehrninll1)' 
Romc<l•otton Goal• (J'RGs) (EPA, 2002) Contammont m'w•tton !'llthwa)'>, ot<po>Ur< 

pothways. and eorthwonn btOOS"Y test resulls were evaluated to verify the 
appropriateness oflluo TCR rntena and overnll sucre« of the removal actmt.es 

Evaluations performed under the NTCK daterrnmed that TCR removal <nteria were 
protective of human and ecological rccq110rs for all exposure patm.ays. 
Confirmation urnpling verified that th<'!c ontcria were met on site at tlte conclusion 
of the TCR ocnon. Therefore no on-site mh to humon health or the environment 
t'<main at the SLI< Ad<lttionally, a clean sml cop h" bc<n ploc«< over residual soil>, 
preventing the potent,.] for direot conO!ct expo•u..e M"""' <e<ltn""" quality 
"'ndanls were never .xe<eded off SLte. Therefore, it is olso eoocluded that tO.re are 
no off->Lte nsks to human hco!th orul the awtronmcnt_ 

ln summary, source moterials h••• been eomple~cly rcmov«< per the TCR criLnria 
ond confinnal10n samphng ho< vonfied that restdual risks for human ""d "'"IOI!'Ci!l 
Teceptors are sufficiently low to provide for unrestricted land u><. Thtoo semiannual 
groundwotcr samplmg '"""" hav. oonftrrn«< no detection of organic oonstituents_ 
EPA Opprnval to disoontinuc groundwater >amplmg was r<:<civod on May 27, 200l 
ond furthet groundwater """plmg io not ptl!nnt!>l_ 
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1 Introduction 
The United g,..,, Enviroruncrllal Protocuon Agency [EPA). Shell Oil 
Company (Shell), .00 Tox><o, lno- {Te.~~<o) - voluntanly into an 
Administralivc Or<lcr on Consont (AOC) '"'Decombot 6, 2000 (Oockot No 
CERCLA-1(1-2000-<1186) 1\Jr lhe perfonnonce of resporu;e actions at lhe PM 
NorthW<Ol Site (Si«)- Tho site is privately<IWilOd by PM Northwest, Inc. (PM 
NW), within lhe boundaries ofthe Swmornish lnd!311 Reoervalion, on F1dalg<> 
Isl>nd, awmximote!y 5 miles ooulhcor;t of Anocortoo, Wo>hingtotl, Tho "'"' ;, 
, furmer dumpsite consi>ting of wll<to pus u«d m the I %(Is fur disl"' .. l of 
po!<ol«>m <clinory w .. teo and poWbly other wosteo. The Swinoroish Indian 
Tri\>al Community (SITC). a fed<relly re<:ognized Indian tnl>o, also signal lhe 
AOC " a consulted governm<ntal ag<ncy and "" • trust bonefielar)' of Oo:rtillii 
]IIJidg and no<ural resou«:<s held in ln,oSl by lhe Uojted States. The AOC 
fa!Uirc:o 00\h timo-<nucol o:nd non-tirno-rntical <erncwal actions lO prevent 
rel.,..e of eon!amJnants from tho site Pit e<eavati,., llS part oftime-crirical 
removal (TCR) ocltons were implemented in lhe Sllmm<r of lOOt lind were 
.ompleted in lhe swnmor of200l. This "Port od......,es tl>o non tirne-critiool 
removol (NTCR) actions 

This introdue1ory see1ion is O>llowcd by So<tion 2, wOich describes on-si"' 
NTCR m~ttgotions and ownm,..;,., <ite geotogi< 3hd hydrologic coollitiono 
S«lion J describoo off-.ite NTCR investigations induding previous 
investigotioM corulucled lry oLher panies_ Sce\ion 4 doscribes eberrW:ot 
migr-.tion routes. Se<tioo 5 characleriz:es human 3hd «<>logioal O"'JJSilf<l and 
!bo pot<ntiol for adverse effects. Soction 6 sumrnari= tho inveoltgo~on ond 
~ts T<contm<n<lations. Re!O""'oe' aT< l""'vtd!:d in Se<tion 7_ 

Api""'dJ<o< 10 thi• document !t>Olurle monitoring well baring 3hd Hlstallation 
Joga, onalytkal resulto imd &1:1 volidiltion r<JIGI'!S for """~'• groandwll!er, anll 
soil sampling eonduell>l by The IIETEC Group, Inc. (RETE(), 1lnd results 
and di>CUS>ion nf conlirmotion SO!I mo.....,. teslo """"""b:d ro ensure 
remov.:t criteria wore adequatdy prob>;;ti ve of wolol!lcol U>CeplO!$. 

1.1 Background 
Tho .ite is located in a """"""" aroa on Fidalgo W..d neaJ Allorortes, 
Wlllhingtnn in S.bgit County •pproxunatoly 1 milo south-south=l of ill< 
petroleum Tollnorios a1 M..-ch Point. Thts IT]l]lfOX!mo\ely 7-acro silo, which 
oncompa= former disposal p!f localtooo and SUITOIIfldJng proporti"'- io 
local<d within !be Swinomish lt!dian Reservotion_ A bluff locoted 
oppro>imately ISO yart!o '"" of the oil< >lope< steeply doWII to tho low-Jyin8 
Swinomish Channela.ea. All intennittem stream flows olong tbe base oftlte 
bluff, and the Swinomish Chomel io oppR><imaloly 0.5 mile e .. l oftbe bluff . 
Padilla Boy is 2 miles north of the site, md Stmilk B•y ;, O.S mile westoflbe 
"" (Fil!)lre 1-1) 

rXI!OZ-1491 Ji.47G ' ' 
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1.2 

1.2.1 

1nr:R S.'< /""'""go"" - - PM NW S-ml S'"'· Fodalgo />Ia'"'. ""'" A-. 
"'""~"" 

Furtbe.- details regotrling sit< hiS!ory and hockgrwnd are oontained in lh< 
T<me Crlt.ca/ Remom/ Action W"'* Plan (RETEC, 2001a) and lbe Scr>pe of 
Work for ll£:ipol'l< ,lcnt>HS for Sour«> and Non SiR<"" ,j"""" - PM NW Sile 
(EPA, 2000). 

Sources of Contamination 

Primary Sources 
Tho prima:y soUJ<e of polonhal oonJaminanO. al tbo "'' ;, lho area lhol w"' 
used for di•po•ol of potroi<um ror,T>O'J '""'"'' Hi>l<ln<ol pho10gr-opho Olld 
docun"''"' '<Idiom< 1hm. feW" distinct ''pi1>" were uoed for di•po•ol of !his 
wasle_ Tho exact l)'lle of refin&!)' wasle diiiJ>N"'' at !he site is llllknown; 
howev<r, evidence of !he waste =<rod dllring l""hminary inV<>ligations 
indl>llod oily soil, bla<k &l'l<lge, li=-phase prodoc~ and buried drums. 
Allaly<ieal ,.,uks from d"'rnlproduct, sludg<, ond inflltro.tod wolor samples 
\otlicolcd 1he ""'"'""' of ltlt•l petroleum b)d.-tl=b<mo--line (JPH--G), 
tol>l petroleum hydto<orllons--diesel (TI'H-D), semivolatil< OIJ"lio 
oompourulo (SVOCo), including >eVerol polynuclear arom.rk h)'dto<""""'" 
(PAH.i~ v<>llllile <>.rgonk compounds (VOC.) and metals (E&E, 1999)-

1.2.2 Secondary Sources 
Sooond.,y ,.,.,.., .. of pot«ttial eonlarlli•atuo "' !he site include soil loft in 
ploce R>Jlowing !he TCR action_ This po!enri.tJly inclad<s soil ''""' 1<t<o1 
petmloum hydto<orbans (1PH) roncentrations >llove rn<lhod de=titrn litnil& 
but below ille removal criteria of 1,400 milligrams per kilogram (mgA::g). If 
oontaminanls were abl< ID l<oc.h lhrough !h• various goologi<: unilS to re.xh 
and impoct growolwalcr, suoh illlP'I'Icd ground-er would also be 
OQn>id,.--cd a o~ory '""""' of pot=tiol oonllltntr..,ts. 

1.3 NTCR Scope 
Objeotives of tbo NTCR action were to mndu<t posl-w .. le mnoval 
investigations to determine U.. nature mtd extent afresidll.ol contall1inotion in 
on..rite Bllrflce and subsurface soils and groundwater, orul the off_,te 
wetlanth, and to eboracterize tho po!<ntial 1m lrnnlan and ecolo>giool riok !loin 
oxposur<: ID lh<3e residual oootaminanllneb. 

Dolivenl>les 1m tho NTCR Site ln'lestigobon included a Work Plan (WP), 
Somplms and N>aJ,.i, Pl.., (SAl'), and a >ilo complolion r<port. A SilO> 
Speoifie Heollh orul Sakly Plan {HASP) 1m NTCR octivitieo w .. ""' wri"rn 
by RETEC a> the Phaoc: 1 well installation was oovcrod under tho HASP for 
tbo TCR action. NTCR activities that were cond\ldOO in oonjun<tion wiill tho 

' ., 
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NTO! Siot /'""''fi''""' - -PM NW _ ... """. 1'\dolgo "'"""· Nror A,_,.,, .... , .. ...., . 
TCR o<tio~ were ffiduded in 0.. SAP asSO<illled willl lhe TCR oclioiL Due to 
"'ffi•eoligalion oorulu01ed by Ridolfi Enginec.-s, Inc. (Ridolfi) at Lllo n:t!LI<SI 
of lhe SITC, tho WP =>isted of the fullowing docwno:nt>. Llle NTCR S1te 
ln>ntigalion - P~e I P,_,ed Well ln.W/~iion Sro{J" of Wort 
Memonmdtmr TM-3 (RIITEC, 2002a) .. d lhe No~>-TU.e CTiri<'OI Jlem<Wal 
ActiO# P/1'11 jOT lh< PM NaTlhW<St Sile Sampluog and Analpi< Plan (Dmft) 
(Ridolfi, 2002a) NTCR activities oonducted by Ridolfi were eo•ered WldO< 
thOJr OW"II :>AI' (Ridolfi, 2002a~ Be<ause SITC al110 peri£1rrned lh1$ 
in•O<ligolion to support NTCR aotions at tbe site, it was propooed that the 
d<li"""'bles "SO<iatal with this inv .. tigahon (NTCR SAP, Ridolfi, 2002a); 
and /nvestigat/011 ilep1m for tloe Dlriff and Wetland> Area, (Ridolfi, 2002b) be 
oombinal with RETEC'o Phase I Well illstallation to s•Usfy the requiremonts 
of the"""!'< of work_ 

Tbo SffCIRidolfi ffi•esti¢ion was conducted in l>n""')' 2002 and odd""'al 
Llle potential for oll"-sioe migrorion of SJte contamillllllts to dllwngrodient 
babitats contained witlrin tho: SwmorniBh Chmmel ond the •di•ceJI1 wetlllllliB_ 
R.ETEC colle<lal oplit ""P Sl!mp]oo with Ridolfi m /anuory 2002. Tbe 
Ridolfi nport build> on ""''' .,d wetl""d data colloclc<l by Ecok>gy ond 
EnVJrontn"" (E&E) (E&E, 1999) and ooq> data eollootod by Iho United Slol<> 
Goologiel!! Surv<y {USGS) (USGS, 1998) and is dosoribed in /urtllor de""l in 
Section ]_ 

TX00'-'<91 ... 70 ' ' 
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On-Site NTCR Investigations 
Tho P"'l'"'' ofl<ITCR in•estig11uon actrvities on lhe !Ole waslo demmine lh< 
pmonce of water-bearing """"' underlying Ih< site ond whelher "'""" hove 
b<o::n ilhp3Clfil by the siu, groundwale! flow d~ection (file ond tr......,rt 
mecharrilmls •ffioclin,g re<idual contaminants at the Site), .00 midual 
conlaminant ]...,], m soli all<:rcompleuon of lhe TCR. Tho result< of the« 
activi~e> are !""><n""<l in Soctioii 2. 

Phase I Monitoring Well Installation 
As pan of the NTCR lllvesligaiion, fiV< grouodwaler monitoring wells 
(NTCR·MW-2, NTCR-MW-JS, NTCR-MW-JD, NTCR-MW-4S, 1111<1 
NTCR-MW-SS) wero inlllalled in accordance with lho Phaso I Woll 
!nSiallatJon Memoramlurn opprov<d by EPA (RETEC, 2002a). Well locations 
"'' shown on Figu"' 2-1, M0<11loring wello NTCR-MW-2, NTCR-MW-4, and 
NTCR-MW-5 W<re installed"" lingle well< to a deplh of71, 67 ..,d 40 feet 
below ground I!Utfoce (bgs), "''P'"tively, in the aquifer located in the 
Stra1ified Drift Unit. Monitoring wells NTCR-MW-3S and NTCR-MW-30 
were in>l•lled as • well parr and are loca1ed adjacent k> each olhet. No other 
well pam w<r< installed due to tho laclc ofa sulli<ient water-boaring zono in 
tOo: Till Unit. NTCR-MW-3D "'"" tn.tallod to a depth <>f 5? f0<1 b~s in the 
aquifor llloatod in the Str.,ifi"' Dnll Unit. NTCR-MW-3S w .. >nstall"' to a 
doopth of 43 feet bgo in what"'"' thtrught to boa shallow aquifet toc.altil in tho 
Till Unit I!Dwev<r, based on two roorul8 of~ monitoring, it has 
beon delernlinod th" NJCR-MW-3S is at110 b:atod in the Strattfi"' Drift 
'"!~lifer .00 thiil a llh.ollowor, Till Unit, "'luifer does not "PP""" ID exist at the 
site. 

WeU boreholes wero """- u:oms an '" l')lafy drill ris. Borinss were 
continuously logg<>d (0-r ht~olegy and hoodspace. No drilling fluid• '"""' uood 
during drillin~ in onk:t to minimally disturb tho gc<>Jogic ma<orial bom,g <OI<d
One soil s:unple was collected from each boring and was <Ubs"'uetttly 
analyzed for TPH-D (NW-TPH-Dx), VOCs, SVOCs, ond to131 metals. 
Cb<mioa\ "'ol"'" was nol perfutmed on more than one sample por boring 
boca\iSe ther< was no <Vidence of potenltal contamination durJng logging of 
tho borings_ Be.,...., \here was no <V>denoe of <onlillllination the depths at 
whkh samples w..-. colloctod varied from boJdtole to hcrcllolo. Bornrg log> 
are attached ""Appendix A 

Woll """'"' d'J>Ihs wrn: del<nninod by the Project Geologist in <be field 
baoed on ob""""' goolo8)< during drilling of the boret.olo m ""'or-donee mth 
the !'!we I NTCR Well inrullmion tderno>randum Monitoring well! 
NTCR·MW-2, NTCR-MW-3D ond NTCR-MW-SS were carrrplet"' with Jl). 

1<-ot screens to immepr lhe water table dunns both bisl>- and low-water 
periods. Dopth to 1Dp of"'"''"" rtmg<d from II 1D ZS feel bp. Monitoring 

,, 
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"'""""'' the om ofthe groundwater so:ps. LiHie to no wolor " encountered 
in llu• uni~ wh.:h at times is a massive day, vory muoh lilooponery day. 

The Stn.tified Drift Unit vorie> in thi<kne,. from 3 to 20 f= !Old w .. 

oncount<m:l only m OOrcllolo.- MW-2, MW-3, MW-4, and MW-5. In~~ 
thi• 1mit oonsi>ls of lenoeo of loose, w.~ d:ul: groy silty sands and loose, wot, 
dacl< gray, well-r<>unded and graded, sandy gravels. This '' the uppennost 
wotor-beanns unit in !h< section_ In cortiJBsl to the Till Unit, the Stratified 
Drift UnH " thtckesl at lhe western e<l&< of the sit. and top<n out tow..-ds the 
• .,.~ somewhere between the location of MW-4 ..-.! B-2. Th< Stro!ified Drift 
Unit is oot encountmrlm the rwo east<nuno>l bo..rol ... B-1 ond B-2. 

Below the Stnttificd DnO Urut is a geroer>lly firm, dmlp, dark gray, Siltldy ,;n 
unit which is in"'tp,...ed os be'"<! tho upper part of lhe CIIIJI Canfini"8 U'"'
This oonolusi<m is ba&cd on the faOl that, w!thin !his uni/111111 is enoount...OO in 
all bor<holes, is a 3-foot-thick lens !hal comiots of finn, dry, gray to !P'•Y· 
brown, Mn<ly slit with obundant orJ!>n''" 1hn.ugl<rut. This Ions is tbinly 
l•l"'r«J ><ry mU<h hke a elay. No otgaoi"" were oh!""'<d in tho Sl111tifiod 
Dnfl Umt in prior •tw;hos but ''"""in tbe Clay Confining Unh (USGS, 19711). 

Cra" -tu>no were oonrtn~<tod to vi111131ly present Llle relationships b<j,...,n 
the st<atigrophio unirs at tbo sire_ U!< alignment of Ille <ross sectiono """""' 
the sire " •hown on Figure 2·2 Figures 2-~ and 2·4 present tflo eross 
sections_ 

Hydrology 
Soil torings wore advanced to a maximum depiil of 83 feet bgo Sot! boring 
locanons are shown on FiiJllre 2-1 During advoncement of the sott borillg>, 
thre< oF !he five geologic unirs were encounter«J -!he Tilt Unit, the Str>ti~od 
Dnft Uni~ and the Clay Confining Unit. Groundwater was initially 
""oountered at a depth of24 ro 47 ftct (bp) m tho Stmifiod Drift geot~ 
""it. None of the otba: geologic unirs enoounlci<d oontainod any water
l>earing rones. During drilling ofNTCR-MW-lD, a thm (3 foot) l<ns of gray 
sandy gro•ol ., .. encountoted within the ohallow Till Unit (17 to 40 teet bgs). 
lnitilllty, this was thought to be • water-bearinc laye.r within Ille shallow Ttll 
Unit md,.., such, NTCR·MW-JS was oompleted to a dopth of43 feet bgs, 
neott to NTCR-MW-30, which was complet«< to a total depth ofj7 feet bgs. 
During subseq<tont wator love! '"""""'"''""" it wo. dot=inod that water 
level• m both of tltoso: wells ,..., identical. Tho conolusion wos dn.wn th01 
lho lllllllly f>!a>el encountered and scrcen<d IICroS8 in NTCR-MW-JS w"" 
met<ly • sandy grovel len• tOat ;, part of 1M tln&.lying Stro.tifl<d Orifl Unit. 
Monitoring wells (MW-2, MW-JS, MW-JD, MW~, :wl MW-S) w= 
io<lallod m tho SIIBI:i~«l Drill Unit . 
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2.1.4 Groundwater Evaluations and Flow 

2.2 

2.2.1 

All five moniklring wells (MW-2, MW·lD, MW-3S, MW-4, ..,.:1 MW-~ 
w= gauged !Or depth ro water and dop!h to pradu<:;, !llld >ampled on June 7, 
June ll, and Septomber 2, 2002. Product w., not ob"""ed iD any of tile 
wells. Groundwater t\>uging dato;, presented iD Table 2-l. Groundwater was 
analyzed for total and di""'lved m<!als, TPH, SVOCs, and VOCs. 
Groundwater sample resulb for dc!ecled eompoumls ""'presonlo:d m Tables 
2-2 (June 2002 dota) and 2-l {September 2002 dat>). Th= were no 
delcctioru; ofTPH. SVOCs. or VOC. ol>ovo molbod dcto<lion hnnts m any of 
tb< •amphng events. Lab<m>lory- analytical tOpOrts""' allaChed on A.ppOildix B 
and data ••Mation repnru are attached in Appendi< C. 

Groundwater elovat><>ns vory across lh< site from • high of roughly 119 fret at 
MW-S ro roughly 99 feet at MW-JD. The groundworer dcvarion:l are ba!oo:l 
on an as"""'ed .Jev.tion of 120 26 fiorl for> """'"Y tor..s cap on "to. During 
the removal pn;oceoo, 1/u$ sUt\'<y pnint was ool<Oil <>ut; hOWOV<r, !he elevation 
c:m still be establiohed by using tho: IW<I """"Y points nonh and oouth of tbe 
oite LIIO! were previou8ly ""d ro ..,jgn the assumed ele.ation cornrol point on 
oite. 

Tbe groundwater elevation "'d gauging dsLa were used to """""'"' 
groundw•lor contour mal" (Flgtin:S 2-S and 2·6) from whl<ll flow regime= 
be mfemod; the groundwator How di,.,otion io due ... t oomss the oite toworrls 
the Swinomish Chomld. 

NTCR Activities Completed in Conjunction 
with TCR Activities 

Non Time-Critical Residual Soli Sampling 
Conftnnation sampling to •erifY <hat sludge and sour<e materials bavo been 
C<llllplot.ly remo.ed p<r tile T'Cli. criteno was oond=ed in ronjunotion with 
TCR oonvitiOil. Prior to bo<kfilling of Llle pihl, samplinc of •oil !Or param"-en 
ot...,_ lhan TPH wos pcri"<lTTll«l lo dO<:um<ilt =idual soil conrentralions fo< 
ttoo Nl'CR. Tbc purpose of thio oampliog program was ID ...... ..,.:1 
doewnent cmmrninonO. left be!llnd alloor tile TCR was eompl<lo:<l. 

NTCR resi<luol O<Oil ,.mple< were colle.oted eonc=ently with tho >i<kw>ll 
confinnotion """'pies .. d<llcribod in lh< Time Crir;Cal Rem<hnl A<IW~> 
:;o.,pJ;ng mod ,o~,tp;, Plan {RETEC, 2001b). Tbo locotion of pit-bottom 
conflnnotion sample• ;, prooam>:l on Fig><re 2-7 and OJII<woll con~<mation 
"""PI< lo=i<rn• ""'p""""""' on l'i\!1= 2-3. Twm.y-five peo:ent of 1he 
coofinnation somples were submitred for further an.:ty"''· The NTCR 
,..;dual ,.,;1 oamp]., cbo""' for furth<r analyoes correoporuled 1o lh< 
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• Tho 91')'. UJ'?"f oonf,dence limit (UCL) on tho mean of !he data lllll8t 
be less than c., TCR roncentration (or MICA Melhod AlB soil 
roncentrationor EPA R&gion 9 soil PRG ooncentrotion); and 

• No sample can e:<occd twice the TCJl conocn.....,ion (or MTCA 
Method AlB soil """"'""'ion or lii'A Re!)ion 9 "'" l'RG 
cooc..,!totton). 

Confim·ulhon sci I SattJplin;! followinc the TCR aetion ico:!icated Illat the target 
cone<ntration of 1,400 mg/l<g TPH was consistently "hi""ed wilh the 
exceptlon of ooe sillnple - a concentration of 1,6!2 rng/l<g TPH in • pit 
OO!tom somplc (Table 2-5). Bocau"' this 011181< oonccntr>.tion e>cccdonco was 
J\Ot nt0r< lhao 2,800 rng/l<g TPH (t-~ico the TCR oono<'!llration) Olld t»;;auoc 
Ille 91% UCL (MI.B mg/l<g TPH (Tobie 2-1]) W>S less lll3n !he TCR 
conrentta1ion it is oonduded Ihst lhe TCJl crit<rion of 1,400 mg/l<g 11'H w .. 

'" 
Confirmotion soil szmple VOC resul<s are presented in Tobie 2~. A lata! of 
eight VOCs w"" do!ecte<l onoe (d<lcction fiOQuency of I.S4 p<:reont) aml 
th= VOC. W"<o d<:l<ci«< twioe (d<:te<tlon fr<quCD<y o>( 3.08 porccnt). 
AHhouY, b'lchl.,..,theno (or ITichlorethylen<, TCE) eJCceeded lfl< MTCA 
Method A value in tfl< two de<octed osmple<, ovenll lhese dt>!O<lion 
li«ju<rtCies a!.>ne indicate lhat lhese OOihpOund.! ore not a human heallh 
concern. Addllionolly, MTCA Mclhod B values and PRGs were avililollle fur 
<Orne of \be d"locled oompocmds, and no MTCA M<lhOO B or PRG 
concenlration.o were e>cocdod. No"' Illi• an.ol)'llis is oonsorv••live l»;;aU>o 
wme of lhe samples rq:ore"'"' material lha! w .. subsequently removed fiom 
lhe pits. 

Confinnahon soil sample PAH results""' P''"""ted in Table 2·7. All PN!s 
wc:ro dci«l<d and de<oction frequencies ranged from 9 8 percent 
(naphlhal"'<) to 98.4 percen1 (chJyseno). MTCA Method A soilfuJesholds 
w""" only available fur two PAHs. benzo(a)pyrene and nophthalene. MTCA 
Method B soil threshold. were available for D of the 16 PAHs. four of which 
{henzo[a)anthracene, b<mo{a]pyrene, benUI(b]fiooranttume, on<l 
d•beruo(a,h]anthracene) <>oee<led Ille threshold Only benzo(a)pyrene h>d 
more than W por<cnl of the samples e.ettd the thresOOid. It is ol"' importlllll 
1<1 nolo tllot Method B values were calculated using the mmt con..,.,ativo risk 
factor of 1 • 10~. PRGo were availoble fw oil PARs OliO<pt w:::naphlhylene, 
bonzo(g,h,i)perylene, and pllonanthreoe. Tho only PAH that hod rc$ldual SOli 
oonoontrotions in oxoess of tho MTCA Metbod A or EPA Reg>on 9 PRG• was 
beMo(a)p)T<ne Beoau"' lhe b<ozo(a)pymJe data presented in Table 2-7 
mcludes samples lhat are known to have been exeovated, a SllllliMt}" of only 
th.t ,..;dual "'"'•n(•)pymu: oonewlnllions in soil is presontcd in Tab!< 2-?a. 
An aver'!!< residuol ben>o(a)pyrene ooneentration (0.11~ mii\11) ,.. .. 
ealrulatorl lh""'sh """minS half the detection limit whore bonw(a)p)'rene 

••• 
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wO< not de<ec!OO_ The """'8" ooocentration of benzo(a)pyn:no is nearly at 
[)-, r.tTCA Method A lhmillold levol of 0.1 mg/kg, illld beluw the MTCA 
MelhOO B t""=sOOid of0.137. Since dcon 5<1\l w .. uoe<l to I<filllho oxcovatal 
pits. whioh av<r11g0<! five foet deop, the oxp<~>~>rt pal)lwoy to the underlying 
resJdlllll soil hos b«<>me m<ompl<l<, o< lho p<>tontia\ fot dito<t eon""'l wilh 
lho reoidua! sml is !""VOOtcd by tbe overlying clean sand boci<foll_ 

Confirmauon soil sampl< melals re.!Ults are p=ented in T:dll< z_g_ O.ly 
""""'O. barium, chromium, and lelll were \Jetected, but they were detecled in 
al! sa.nplos (100 perecnt detection fio<Jueney). MTCA Melhod AlB and EPA 
l!<gion 9 PRG throsholds were available lUr rnosl of lhoso mNls. Only 
maximum and 9S'Yo UC~ "'""'' eonoentt:lt•ons "'"''cdcd • lhr<ShoM - the 
PRG. How"""'· maxim= and 95~ UCL atoenie """'""tration< ,....., below 
the MTCA Melllod A .00 B threshold.o. ~otc Ibis anal)'llis is con•en~ative 
because """"' of the samples reyr<scnt soil that was sub""!UCiltly excaVllted 
from the pit. 

Confinnohon ><>ll sample d10•in and Fw-an """'"'ere pr<><nled in T•ble 2-9. 
The only detocte<l diOJ<ins or I'Urans ,...,.. OCDD (detected at 100 perCent 
do,..,t,on fr<.jueney) and HPCDD (doteo!Od 01 50 per<ent deleciJon 
!Tequon<y). 111...., "'' no Method A- o.- PRG lltreoholds for these «>mpoond>. 
Met~od B values were ealculated .,d no rompout>ds exceeded til< Melbod B 
values_ Given that <X:DD can be naturally occurring and thai the most toxic 
dioxin (2,3,7,8.-TCDD) was nol detect«l, it is "''wn«lthat residual soil 
ooncerrlr.~tion> of d1oxino and liuiino do ool ""'' odve"" hoallh nab to 
hwn.,,._ 

Additionally, altl>ough oets.-ehlomdibenzo.-p--dioxins and heptoclllorodlbenzo.
p---dioxins were detected in lhe residual soils, the110 were lhe only oomponents 
detec1ed ond ue lhree 10 four orders of magnitude less toxic when tngested 
Ibm Lhe mo>t lox!< dioxin (2,3,7,8 TCDD), which was not detecled (V"" den 
B.,-g et ol .. 1998). In osiJmating a total dioxin <quivalcnt concentration, Lhe 
dotccl«l octo and beptA fraction• would not eontribule lillY significant amount_ 
Forthtrmore. follow•ns the loll"CA procedureo fOT ••aluoting te,..,tr:ial 
ecological risk (WAC 173-34().7493 (3)(b)(i)), <he earthworm bi""""'Y 
(re>ults of which are presented below in Section 22.2) indicated thot lhe mtx 
of any oontammanls Jell onsito, whether TPH, dioxin, PCBs, etc., <=r1Ed "" 
sigmfioonl odver.;e oll'<>cb. The corthwonn bi"""'"y, dl<Oussed below, was 
efl<oti;"e in demono!ruling no remaming dir«t loxJeily. 

O>n6nllaUon soJI sample PCB results are presenlllol m Table 2-9a Eight 
Aroolor< woce onalyz«l, none of wh1eh were de<ceted .OO.e tho delectioo 
limit of 25 ~gt.c&, which is be'- lhe MTCA Mo<hod A ckornlp level fD< 
PCBs of UlO!l ~g.'I.g (Erology, 200!) azo:l lhe PRGs for PCBo lllat range fulm 
220 to 3,900 ~g/l::g (EJ> A, 2002) 

,, 
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Finally. soil roc concenm!ions and p=<nt dry "'"'Bhl ore p""ented in 
Table 2-!0. l'crocDI TOC in soil rang<>! /rom 0.1 to 5.8 and P'"'"'"' dry Wl 
nmgod mom 74_7 to 9S 2. 

The re<mlts of NTCR Soil >arnpling domonstralo th" po>I-TCR residual 
ohom.>:al roncentrallons at Lho site""' pmtootive of human hoollh. 

2.2.2 Bioassay Confirmation Sampling 
Under MTCA (WAC 173-l«<-7493(1)) !here at< lh>ee options for 
det<nnining.., <Gol"!;l<ally protect~>e TPH 110il ooncentration: (I) US< the 
default concerllr>tion of 200 mg,'.<g TPil (di.,el-r;mgc orgonico [DRO)), 
(l)delemline • prote<tive O<>ncenortdion fmm a li<=lure review, or 
(3) delerrnin< a vrol«~ve o<mo<ntrl!llon b-..! on '"te-<p«itic blologicol 
IO$hng. 

RETEC d<tennined a TCR eollC<mnltion of I ,400 mg(l::g b"ed 011 a lileralure 
"'""'w ond ronforrn.o<l that lhis remov.t concentta<ion was a&quiUely 
pru~eclive of eoologkal "'"""""' by oorulucting sil<·'ll=fic soil bioas"'J"l. 
D<lails of how Lbe remo.al ooncontration was ea\cula1al /rom literature are 
)JT"Vided in Appendix D of the TCR Wook Plan (RETEC, lOOia). Deloils of 
tho r<:>Uit.cfsil<-spo:cific bi-.;ay toOting""' provl<k<l in AppcrJdix D and are 
surnrnmi=l bdow. 

EarthWQml b'"""'Y ""' (14-<loy to<ts folloWing the Eoology """"""'] 
descril>od by Norton·(l996J) wo.re conduct«! on \0 site soil samp!.os collecml 
from; two refmme< areas. ono botspor area, orul •ix 1<:31 p!t SJr!o:wolls (Figuro 
2-ll). The>< bioassay diil.o wm ml<t!d<d to del<mtine whether !bo TCR 
oonccrrtr-otion of 1.400 mgllrg is ool!icior>tly prolcctive of o<ologir:ol receptms 
on sit>:. A ""''Y of lite b>Oass.ay r<yor~, a data quolity ""aluation, orul 1111 
i"""J'f'itiUon of O<lrtlbrntrl bioas,.y and c"""'isrry dala ore ~ in 
Appen<lix D. 

Only two somples showed siprrficant martolity- samp!.o SPT -024, the ho"'"'t 
samplo where there was 82 paco:nt rrortality and sample EPT -006, a sample 
from the •""'ernmost pit, where ""'"' was 100 poro:nt mortality. TPH 
conoenlrOilon;, .,..,ming holflhc delecuon limit whooe hydroc>lbon fraetions 
were not dete>:to<l, were 2,875 mgllrg {EP'f-006) ortd 9,750 msfl<g (SP'f-{124) 
(note, tbese locotions were excovat«< further to meet lbe eJrc,.ation criteria~ 
TPH LCSO concentrations wrn: ostimotal using the EPA program Toxo.olc 
Thr"' I.Cj(l, wo;re d<volQPOd dq>ending on how TP!l ~ion• w= 
<lllculated: assuming • OOJrot'lllration of zero for non-detect compounds. 
OSSlmling a ""'"'onl>alion of bolf lhc: &""tum limit fOT non-<letecl 
compounds, 1111<1 ""urning • conoentration of the det«tion limit fw non
dd«ts. Th< ootimalcd LCSO ..,umi>og a <01lCOII11>1!ion of holf tho dd«tirm 
limit where b)'dro<.Btb<rnB were non-deleel "2,210 mgltg T1'H wttll a 
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oonfldonco '""''""I <>f 1,~49 to 2,S7S mgll::g TPH_ No malter bow lh< 100. 
we« oalo\ll:rle<l, LDO oono<lllrlltions e:<ooeded tho TCil ooru:artr>.lion of 
1,400 mg.1<g. No OO.erved """"""' ofkot oonoentrillions (NOAECo) ond 
lowest obs""al "'"""' err..ct oonoCTIITolions (LOAECs) also c;<cealo>I11J> 
TCR ooo="'>tion of 1,400 rnglkg Those reoults, li>rlller detoi""'- in 
Ap;. 01oli> P, indjoote that tho TCR oonof:llttotioo of 1,400 m~ ;, 
ad<'Ju.otely pro10<ti ve of ecological recep""" on site_ 

rxoo>.uoJo-•ro ,, 
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3.1 

Off..Site Investigations 
Tho Pll'P"'< of NTCR inv,.ugaoon activitle5 outside Ill< PM NW ~ 
w .. 1o .,..tuate lh< pot<ntial for off-sire mignnion of site contaminanl8. 
Seetion 3 P""""'-' lh< Jesuits oflhese a<:tivities. 

Background 
Site elevations gener•lty rang<: from 120 foctohove mean"'" lovd (amsQ to 
140 feel """'' (near !he ooulhwost ponton ofthe s1l<) and the o= ~ill!! 
the site slopo. down lo tbe ,-,rtho"'l- Appr<>xunatoly 150 yonlo .a.1 ofliJ< site 
bourula<y '' a •<eeply sloped bluff, and at the base of the blurT is a wetl""d 
wltb elevations that rli1W' from Z<ro to !0 feol amsl. Frellhwator sources to 
the wetllllld include runoff from tho bluff, naltmd spnngs, and • >tream from 
the surrounding upland. The Swinomish Chonnel is l0011led approximai<Jy O.S 
mil< '"'' of the bluff Botweon lho wetland and tho ohanncl " agnoultUTol 
]allot Tho ogricultur>.l lar.d is 8eJ>""'Ied from tbe Swinomisb Cb>ru>el by "" 
ell((hen dlk;e; howevor, there are several hydraulically c<mnecled moderato 
salinity cbl!riilels !hat P'" through the agricultural land. The agricultural 
oh:mllels range from 10 to 1~0 feet wide and have banks that nnge from 0 to 
10 fc:et high. Tides have mmim•l influrn«: on the saliruty ofth< water in tt>e 
agricultumlland channel• 

Tlo<= have boon thr<e orudies thot have e.amin<d the pOtential f« off-sole 
migr:lllion of sile contaminants_ 

• The first was ooruluel<d in May 1991 am consisted of two '""' 
11amplos coUectO<l from rho bluff (USGS. 1998). 

• Tloe S<oond was conduol<:d in Januory 1999 and ooosisl«i of 4""''' 
umple<, 5 wellarul surf""" wider"""~'""'· am 22 sediment umplos 
(>Urfoce 1111<1 sui>surlllce rolle=d from 11 stations) (E&E. 19911)-

• The third was oonducted in Jflllllllt)' 200:l and consisiEd nf 4 """P 
"""''les. 4 well'llld rMf= water sampleo, and 10 sediment samples 
{R>;lolfl, l002)- llETE.C coll<et«l ,;plit sarnpleo of the =P•· 

With lhe oxcepuon of tile USGS study oonduc!<d in May 1991, all otr-<o.to 
somples rolled!>:l includ<d "mple looations tn' (I)....,.. pO<mrially i"'''ae,... 
by otf·site migration of eontami""""'; arul (2) hadg:rnund .,..... llo!O the 
1991.,.! 1999 sornple eV<nts were completal prior ID tho millation of tho 
Tat of rontominaJ>ts pros:<nl on the sire_ The 2002 s:unpling ovent was 
cond""'"'<' be....., Ph..., I (August through Oo:tober 2001) and Phase 11 (llUle 
lhtough November20o:.!) TCR octiV!tios_ 
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3.2 

3.3 

3.3.1 

lm:R Srte '"""''""""" Rqxm- PM 1/W s.,-[~.lSde, F•lol&o M.M, !1...- Ao.-.., w.,.;.,...., 

For ollltity in disou<S~ng olf-<tte •nve<tiption resutls, off-site samples that 
were to.ken from areas ""lentially impacted by conlllllllnant migrolion are 
rdern>l to as ''site" """'Pies; background somplcs oro n:faral to "' 
b:K.J;gr<Nr<l. 

1991 USGS Sampling 
Two SO<J> """Ple. w.re collcct«< from the blulf oppnoximolety 800 fe<:t eaot 
of tho site, tho okl><st area to bo potent• olly i mpocted from site eontaminonl! 
Th< s""'ple< were oot]oot«< '" May t 99t alrer <pring rain< had subsid«< and 
direct runoff had s10pp«1. Sample results did not rrulkate rho presence of 
VOC. in either of the samples; however, ooncentrRtions of dissol..d m<lals 
wore slighrly higher than t)'llical surf= wato:r runolf oonccntnuiooo (USGS, 
1993). 

1999 E&E Sampling 
E&E «>llected sllll'lptes in lr"'""'l' 1'19\l to ••amine tOe ""t""tial for, and 
extrot of, off-site migration as part of the Phase U lntegratOO Site A&seosment 
(!SA). This d"" was summarized by Ridr>lfr Engrneers in the repon utled 
I•WiSirgt;Uon Repon for rhe Bluff and Wetlands Area D<Ywngnrdi<llll from rhe 
PM Noni>wesr Sire (Rldr>lfi, 2002b); however, only dote<taJ data wore 
p=ented. Thiny-one samplos wore ooll.,tr:do 4 «<p oamplos; S ourf>oe 
watel sampleo (collooted from tho wetland), and 22 oedimcnt oamplos 
(collected from 11 locatioru in lhe wetland) Seep ond Sllrfaec wa"" Sllll'lples 
w= analyzed for SVOCs and met:rls. Sedimenr samples were analy:>«< for 
voc, SVOCs, metals, and TPH-D and o1l. Results of llrese s:rrnples are 
diS«!lrsod below. Sample loerrtions are shown on Figure 3-1. 

Metals 
ll.eoults of metals "'"'1)'$"8 fi>-r lho oeop oru! swfaec ,.,,_ sompl«r w= 
compared Ia ecological and buman lre!ltb criteria fu>m lhe EPA Notional 
Ambient W•ter Quality Criteria (NA WQC) aru:l human heallr drinking water 
EPA ma><Jrnwn oontammant levels (MCJ.,). ReSillts of '"""Is anolyr;es for 
sediotenl •omplcs ""'"' cornparod to MTCA Method B (human health), 
National Oc=io and Atm<>Sp\rcric Adrtunio""'ion (NOM) Screening Quiek 
Reference Tobles (SQuiRT) ("'ologroal) {Buohman, 1999) thn:sholds, and 
Pu¢ SoliN! 110il background conoen!r.'ltions (fi<olagy, 1994)_ Me181s 
oonC<Jrrrations in oeops, sutlaoe w•ter. and O<iliment samplos are oo:mpared lO 
tire '""""ins th:.sbotds in Table J-t. 

lt &hould De noted !hal a rfu= ""''P'.nsoo of metals oo••"'""""on• to 
""""'-mS arib:rio (fur se~ ond surfor:e water sarnpl") may De misleading due 
to tiro rat:! tlrar Ill< «>llecrr>:l samples were unl!ll<rerl and analyzaJ for ltJial 
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conccnlrolions, w~ilc the S<reening crir.ria are based on conoentratio.os of 
d!S8olved melllls only. 

Seep Samples 
All !;>or of th< _, Slllllples (lbre< sile and one boci<grourKI) coll«ted 
conlained melllls concentrations that e:<ceeded one or more of llle """"'ning 
criteria. Cone<nlration.s of aluminum, iron, ond manganese from one of t~e 
throe »te samples also e:<ceeded cor>eentrahons for lhese parameter:s m the 
bockgrourd sample_ 

Surfac_e Water Samples 
Site sur!'B<o water >ampl"" O>c~od one or '"""' """'"'"ng criteria for 
aluminum, """'"'' copper, iron, I...J, monganose, ond m""'"'Y 
Coocentratioos of aluminum, copper, iron, and '""-"'' in the backpwnd 
sample alw exceeded screening criteria_ 

Sediment Samples 
ConcenttoliOrtS of m<lllls detected in the satnple coll"'led Jivm the 
badgrourKI sediment s\alion only exceeded screening Lhreollolds for nicl<el in 
llle deeper of the lWo samples. Overall, metols were frequently detected iD 
•edim<m1, but tho •pecific mltll• cii<lmium, mercury, and selenium were 
infmt...,tly d-md, and lhe molol.! alumimrm, iro14 and manganese were 
eilher not d""""'d o.r wore delO<l<d below =<oni"'l threoboldo. 

Only arsenic <OllC<ntratirulS in oil samples exe«ded tbe bum"" ~ellllll MTCA 
Method B sml """""'ld. No o!h<r MTCA MethOO Broil lhr<slloldo were 
"'""dcd. 

Ecological """"'"'"<~ thresholds (NOAA SQu1RT - Buclunan, 1999) were 
ovoibble for ononic, cadmium, obromi\li/1, oopp<r, lead, mt:re"ry, and nickel. 
Eaoh of lhese mel81s "" dete<tcd m scdimeniS above tho: thre.OOid effect 
Ie.el (TEL) in a\ le0$ll of the 22 <llmf'le<_ Nickel o«>con-ns oxcoedcd 
tho TEL in oil smtpl.,, including the 12· to 24-inch deplh bookgrotmd ...,pJe. 
The >illfile< (0· to 12-inch) bad:ground sample did not exceed ll>e TEL for 
DlCkcl. The NOAA SQuiRT proboble effect level (PEL) was exe<edod '" I 
•ample forcadrniwn, in 2 >ample. for load, illld in 12 samples for nidrel. Tile 
- of lhe$c <lcval<d molal• oonC<Illrlltions ore not known but pcs>ible 
sources include: natural occurrerlce, PM NW off-siie m•gratton, migmion 
-., olh..- anthropogenic sour<,. 5UOh "'n...-by agricuttural praclie<s, or 
oirbome transport &.,m other il>llustrial sources . 
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3.3.2 YOCs and TPH 
VOC. "'""only dcloo\ed in ...:limont sornpl08. Sp<>;;ifi< VOC, dole<lod in 
lho sednnent htdudedo aeeto!l< (a oommon labaralory contaminant), mahyl 
ethyl ketone. cllrbon disulfide, and t.tillehloroethcne. The>e results are 
p""""'al in Table 3-2. Aco:l<mo, molhyl olhyl ketone, ond corhon disulfi<k 
were olso d<!o<tal in the bocl<grol!J>l sample. In general, concentrations of 
VOC, •t d'J'Il> (12 to 14 inch") oxcoeded roncenttolions of VQCs at tho 

rruTf= (0 to 12 i"'he<)_ 

No «<>logkal ''''""'in~ valocs are availohlo for YOCs and oone of 1M 
wetlond ...,iment <ample concentr•tions exceed«~ \be Wa<hingto:m State 
MTCA MelhOO B human heath ih=llolds. TPH-D/rnotor oil was detoct«< 
aOOvc melhOO dolcction limtto at S of the 10 statioDll SI!Illplod; Ill< background 
station was not •••lyztrl fo, TPH None of rho;e d-tioos cxo:od«< MTCA 
Me<hod B so:.eoning limi" 

3.3.3 SYOCs 
SVOC conocnlrRtions m '"'~''· r;u,-fae, woler, ond sodiment are compued to 
"''"""'TI.I! thr.,..,olds in T ollie l-]_ 

Seep Samples 
'!Jw< SVOCs (b<RZOlc iOill, 2-m<lhylnaphthalene, :nul n•phLhalene) were 
d<!ooted in <me oil< """P ..mple; however, none of the dd<ct<d SVOCs h" 
ecologkal or htlman hooltlr ~~ereening cnlrn'- Additionally, tbcsc: 
rono:o•nirations were qualified as estimated OOIICentrations I01ld did not "''""' 
lh< contract re<jUin<l detecti011 limtt. 

Surface Water Sample-s 
One SVOC (bis-2-elhylboxylphlbo.late) was detoc"'<! in the bodground 
surfuoo woler somple und in one site sudBce woter """'J>I<. "Tho boc~gr<>utt~ 
ooncontmion oxeee<l«< both the suo ooncenlralion ond hwnan hooltlr 
•=><nin.g ontona. Bi .. 2-ethylh<J<ylplllhalatc is a common laboratory 
rontamin>nt ..,d, tbore!Oto, this detootion may not be relat«l to the migration 
of •ite contaminonts. On-site soillsludgo oarnpleo mdicate that bis(2-
ethylhexyl)phthalate w .. det«:tOO in 1998 in 15 of 19 ..,ploo but these: 
detections were below tho contrat:t required detection limit_ In the 21 
ooillsludgo sample< collocled smoo 1998 (between 2000 "'d 2002) bis(2-
ethylhexyl)phth.olate was only detected onoe at • concon!tation <>f 167 m&'J:B 
(detection fit><juoncy of I= lhoJr 5 poo;o;nt). Givro that bis(2-
ethylhexyl)phthalate b.., not been fieqoently detected on- or off-,.;to and !hot •t 
io • common l•bomtcry co-.rtamtnon~ det<etrom of Ois(2-ethylhexyl)phtho!ote 
... """"""'to bc unrel•led 10 the site. 
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Sediment Samples 
Fo"' SVOCs <-zoic a<:!d, bts-2-dlylhexylp!Uhlllote, phe!tol, and Jelen<) 

wore ~ed in Lho wetlond s«<iment samples, how<wer, delections wore 
infr<quCilt; cooh SYOC was only detected once (delection fn:qucncy le;ss lhan 
5 pm;ent). None of the wetlaod S«liment sample conce:ntrattons c.c=led 1h< 
Wo:;binJI1o>l Slot< MTCA M<lhOO B human hco\h t~>holds. E<olog;<al 
"''"rung valuos ..-o OI1Iy ovoiloblo fw one SVOC (ph-I) and lhe dele<ICd. 
concentrorioo ''""eded thJ& threshold 

3.4 2002 Ridolfi and RETEC Sampling 
The lfW<S#gaUo" R<pONjor the Bl11ff and Werla..t. Ana Downgradiemjrom 
1lre PM lOW Sf1< (Ridolfi, 2002b) was ~m:d fur lho SITC 1o odd= lhe 
pO,.,ntlal li>r off-site mtgn>hon of Me eoolammonls 10 ~owngrurl•enl l\obit .. s 
oontained wilhin !he Swinomuth Chi!Mel and the adjacent wetlondo and to 
support NTCR aclioos at Lhe site. This rq>ort bui!ds on soep and wetland dru 
ool!ocltd by E&E (E&E, 1999) and seep da1a oollect.d by the USGS (USGS, 
IWS) 

ila«d on lhe result< from lhe pr<VJou> dolo lhot wm: oolleobod, the Ridolfi 
investigation, eonducled in ).,.uory 2002, foeu>«< OJl lhr"oo inv.,.lgotion 
objectives· 

• Dele~mination of di=Ntd m«als concenttatio"" in ""l' and surfare 
wolor 1br oomparison to human heallh ond ecologioal critoria; 

• DaonnJna~JtJo of tho origm (nollllal or anlhropogonjc) of dolocled 
hydrocarbons >nd "'""" SVOCo through low detOCt\on ]ovol PAH 
ono!J"'is (fl'A Method 1!21\1-SJM) and Llle inoJusion of resin aei<ls in 
the anoly<e liot; ond 

• D<t>:m~ina~ott of wbo:ther detemd mctols concentrations are 
repreBellllllive ofbodgroWld. 

This sampling effort oo!ho!td 4 <oop. 4 •wface ,.._._ ..,.! 10 ><diment 
somples; ""h media <ompled included 01 least one b>d<g:..;.u<td otation. 
RETEC ol>o oollocll:d '1'~1 samples 01 Lll< ..,, IO<al.ions durin~ thi• ev...._ 
Tho reoolu ofR.El'EC's samples""' discu<8ed in Se<1ion 3.4.4. 

Tho sudoee w...,. ,.mpling slotions wore co-locaotd with sedim"" ,..,;""'· 
Somplo silltion location• sre <hown on Figure 3-2. Selection of """Pi< 
loxOiiono Olld sampling (WOedures are dooailed in the Ridolfi ~ (Ridolfi, 
20ill). Somplo. anlllyg<< are =nmari<od in Table 3 .... Tho oo.....,;ng «ill:ria 
uocd for O>ch m<>fia are summarized in T•ble 3·5 . 
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• Salinity was rn«<5lll'1:d in all w...,r umplO$ ..,d in 1M overlying wol<r >l 

oo<hment stations. Rosulta indicaled "''' all """'PI" were freshwater based on 
WO$bing<on State Sodiment M"'"'goment Stand..-ds {SMSl - WAC 173-204 
because the sol.nity was less lhan O.S parts por thousand (ppt) with the 
exception of one wedand SIItfaoc wator sample (salinity of 9.4 ppt at SWOl) 
ond two sedimem sample• (SOOI whioh '' co-l<><otod with SWOI and SDOS 
wilh a •alinity of9.S ppt). The>< oaline oontplO$ ore cJo«st in proxunity (<>the 
Swinomi•h Chonnel. 

• 

• 

3.4.1 Metals 
Metals dete<lod in seep, ourfa<o wator, and =IL"""'l >amplos ;u-e pre,.,.ed in 
Table 3~. Several m<lats '""''" det<cted in seep< tltrougll th< mal)"'is of total 
""d di.,ol,..,.. eon<entnLtions_ Tmal metols ooL\Centrotions in the bocltgrnund 
station OJ<Ceedtrl total metols ooncentrlllions in 1he other thn:e ""~" for all 
metals with lhe Ji>llowing Olle<ptions: 

• Chromium. who"' the back17"wxl concentration <>ccedcd lWO of lho 
lhn:e oil< "''P conconbc>hons: 

• N;oUt, w~ tlle ba<:kgroond conoentriilion exoeeded two ofthc lhn:e 
sil< seep ooncenlrations ond the lhinl was equal to the site seep 
ooncenttation; 

• Cobalt, mei<UJY, >eJ.niwn and zinc, for wh1ch all ...,,, mcluding lh< 
bocJ:puund, woro non-dcte<< at tho method detoc<ion hmit. 

The comparison of <lissolved metals conrentrations to sc=ring Olitet<a 
&bowed only aluminum and arsenic with oonoentta<ions <hat exc..,;;ed 
sor<ening criteria. Aluminum exc...Jed lho ecological chronic critoria, b•< not 
<he a<ub: crilcrio in two of lho sib: sarnpJ.s. Anoonic """""" did not exceed 
e<ologioal ~ng en <erie, but did oxc«<l lh< human hcahh NAWQC for 
...,...,. and orgonismo" ond "orgilllisms Oll!J" in all SiLrDplcs including 
bad~. Bockgnnmd con«nlnrtoon• of an;ario abo exceeded Sllo >8IJlple 
con<enlra!ions_ 

In -w.t tmrfooe wa<er '""'Pies, metals were dete<led in an samples. 
Alummurn, arxnie. iron, and m~LDgB~tcse, exceeded screening cri1eria in two 

of lho thr<e ;ito sarnples ond <he bookgroL11td >lllllpl<. Two si<e samples ond 
1he background somplo <Ool<ainod ol"'"'""'" con«nlTo!iOn> <hat <Xoe<ded <he 
ecological chmo.Jc criterio. but oot <he acu<e cri1eria. Anenic '""""'ed <ho 
ho:man health NAW~ !Qr ·-....or on<l orpnism~' and "organis= on!)'" in 
two ofdl< site sampl<• ond 1M bed<ground IWllple. Iron ooneenlra<ions in <ho 
baokgrwrul 5<111lpie 31ld ono ilte ,.rnple """""ded 1ho cbromc ecologic>.l 
eril<ria atd olt h>hwater iron oonoon<nlliom exc=l<d the b•man ~<h 
NA W~ for "water and orgonisms.'' Mangoncse concentrations in <he 
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backgn:>Wld samp!.o and two rite samples oxcocded 11-.:: human health NA WQC 
for ''waler and organisms" and "organ""'' only." 

In sediment samples, scT«ning thrcoholds ""'"' exoocded for ><Vera! metal• m 
all ei!llrt rite swnples illd bolh bacl<grour<l samples. HoweYer, be<ausc: 
hockgoonll swnples con>isto:'"tly hod "'"''"'ian"'" thai were bif!ller lha<> the 
silo sarnpl<S ond booauoe ,;,, rn-gomio con,.,inants were larE:<~y undet""ted as 
discus..,. below, it is "'umed that Lhe elevated metals <:OilCellttations are the 
re~mtt of either natural or other llllthrapol!<nio SQ\IIOCS, 

3.4.2 Total Petroleum Hydrocarbons 
TPI{ <i<teoted in ""'~''· <orface water, and 2diment are presented in Table 
l-7_ In the ""'!'' neith<r pe!roleum hydrocarbons (M<Ihod NWTPH-0...) nor 
PAHs (EPA MethOO 8270-SJM) were detected m any of the samplos. In the 
wetland ..mace water """'~''"' hydmoarbons were detected in only one 
fro:ohwotcr >ite sample and not <i<t""ed many o~Mc sampl<<. 

In ..,.iment .amp!.,, lube ond diesel-r..,ge petroleum hydmoarbono worc 
deltded in all """'~''..., but wh<n comp....J to chrornalllgraphs of """dar<ls 
ineludi~ mineral spirits, kerosene, bunter C, h}<lr;oulic fiuid, gasoline, doeool, 
molar oil, and lube oil, the sarnp""' were not foU!ld to re>emble any of tho 
l<lalldards. The samples Wo d1d oot irulicatc a pr<dmninanoe of heavier 
weif!llt comp<nmds, whKh would be inol>eative ofw..,h.,;d compounds. 

3.4.3 -Other Organic Compounds 
Olhex OtJlanic compounds including resin acids and SVOC. wore on])' 
deto:do>;l in ocdi""'nt sample~ Tho:oo ,.,...!IIi .., presented m Table 3-S. 

Onoo """tgvun/1 lornplc IUld """' site ...,plos were IUlalr=J for Lho Jtosm 
ocids_ lsopintoric acid am abietic acid were detect<d in one sue somple. 
O.hydroabietio add w"" dele<:ted in all tllree sampl<s. R<sin ttido are natural 
'"'"~""'"'!Is of """"' lllld, u..~.,.. are not indioati.o of migrated .;.., 
oontaminants; !bey aiiOl do not have omening criteria. 

Sev=l SVOC. were deteot~ only one of -...hich (ph=ll exceeded a 
!i<ohwatet ~ critona. Olld many of which wore dctect<d only once or 
twice. I'Joenol was dctooted in 7 oftbe 10 oampleo, includmg both background 
samples, and exceeded the NOAA SQuiRT upper eifeciS threshold in all but 
one of the ..,npl"" Tbo SVOCo ben<o•• acid, 2,4-<hmcthylphcnol, 2-
melhylpheno~ and 4-methylphenol were detected in e>ery sample; oacb of 
th= <OIIIpOill>0!5 Ollcocdcd marino th=holil> in both of tbe saline samples. 
The typ<s of organic corurituents dotected InCluded plant <torol<, oulfur
oontaining ..-ganio~ fatty ocids, and pl..n waxos. TheJofore, it was cOilcluded 
thai organic con•htuents """" of n.....-.1 origin - plant dellns and detritus. 

'' 
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3.4.4 

l<i<:R So~ '"'"'" .. fi" R..- PM NW ~.,..,. .... .,, Fido(<o l•ioNJ. _, An•""""· 
Wariiopm 

Jlus wnolusicn w .. supportal by olbcr dal>. includi"!! tho detection of resin 
acids, high wnoenntioos of TOC preo001t m lh< s..:ltmont, Md 
chromotogruphie profit•" of IIBihple p<ttoleum hydroc&rtl<m restllts >S 

oompBRd to oel<aaoce "'"'dards 

Summary of RETEC Split Seep Results 
REJEC collected "fllit """'PI<> m conjunC~on with Ridolfi En,gin..,;ng's 
January 2002 seq> samplmg OV<Il!. A \<>lol Ofs" SO<)'> W«e !d<nhficd th01 
appear to reccivo groundwater flowing tron. the <ite Ooe seep w>S lccoted to 
tho e1181 oflhc pots, and fi.e to the northea<t_ In tO. 5 day• preooding tb< oeep 
""'"Piing, ,..mfoll was relatively heavy, and wmer flow at the seeps was 
consotered to be higher than normal. The ostimated flow from the six seeps 
{Figure 3·3) was' 21 millihtcn per ...oond {mV>) at Seq~ I, 4S mllsat S<ql 2, 
30 mils at Seep 3, 21 milo 01 Se<p 4, 60 milo at Seep 5, Md n mils at Soop 6. 
'fh= samples {S.cv-1. Seep-2, and Seep-3) were subm•tled for anolystO of 
JPH-D, PAH, ond toto! lllld dissolved metals. In addotion, a sample was 
collootcd from a referonce .. ., (Seep-Ref) locoted approxima<ely 0.2 mile 
south of whe~c the ophOJJicral d<ainoge omptl<> mto U.: w<tiOJld. The 
estimated flow ot the .-efertnce ooep "'"' 17.3 mils. 

All seep re:mlts are p,.."'IIod in Table 3-9. L1lb0T11tory J<pO<ts ilre included in 
Appendix B arul data ~•hdoloon n:po"' =included in AppcOOix C. PAHs 
and petroleum hydrocarbons (NWTPH-D>: as d•o;el f""l ond l•be oil) we:ro 
non-<lot<oot in all oeop samples, but some metal< wet< do<ectod. o;,.,]vod 
metal• ooncontrationo ore eompared against scoeening cn..,.;a Olld tbo n:sul" 
reported by Ridolfi in Tobie l-10. The only exceedan<e of crit«io room in 
the RETEC sampling w .. Seep-! whore the ~«ted lex! cor.centralion of 
4.46 exceeded the chronio ocologu;al NA WQC. LeB<l wos nol detcetal in lbc 
coneoporullnf! Rldolli sample. Olhe• in0t21lceo of ••"""'one., fuund by 
Ridolfi {alumtnnm and arrenie) were n01 foWKI by RETEC beoa""' olonun""' 
"""'""' ana!J=d by RETEC, and the de1ection !Unit fur orsenlc was hitlher in 
the """'Pies anolyz<d by RETEC. Similarly, while RETEC detected 
chromium in the seeps, Ridolfi did not be<:aus< of higher detection limits. The 
only othe.- <hscropancy \>elwocn the two oets of dotll was that Ridolfi detected 
borium in Seep I while REJEC dJd not. No ooologioal criteria arc available 
fur barium, b•t 1he repartod detect..! ccncentta!lcn dtd not <=e<d any human 
health oriterio. 

3.5 Uncertainty Associated with Off-51te 
Investigations 
Tllis section S1llltlll3lizes uncertainty wi!h the oll'-<ite data tho< have bo::n 
oollo::lcd 1o da1o 

'' 
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3.5.1 

3.5.2 

3.5.3 

J<TC1I. S<t< ''"""P'"' ~- PM NW ~ .... ft>ul l>«, -''""'"· "'"'A''"""'· 

Seep Exposure Uncertainty 
Seo:ps aro a SOUI<e of uncortamty in \hot SOUJ«> on<1 ,....,nal vari.,ion >;ro 
l"'l!"IY unkoo>wn. S<ql """Piing lo<:>o110ns immodia! .. y ..,.t on<l southe"t of 
tho •ito woro d- by fudolfi (2002b) fOr sampling b .. od on tho presumed 
dire<lion of groundwater flow Olld k>p<lgrophy. Although !here are olher "''P' 
north of the seep locatio"' that were sampled. lhe northorn oeep< are believed 
lobe unimpi!Ctod beeatlso oflhe di•tanoe from lhe site and topography lt rs 
hypolhc.size<l that >«!' water is lranspone<l from the site by migraling l'rom 
the bo.o of lhe fOr.., 50<1 on lOp of !be till. This would expl>in why the SO<P• 
wece lOund 10 be drying up .elalively early in the )'<'l', as dooumenled during 
a field visit in lWle 2002. 

Availability of Screening Thresholds and 
Comparison to Detection Limits 

Of tho oompounds delo=led in surfilce water and sediment, !bore are ..,veral 
lhal do not have S<r=:liD;! 11=illolds. De1ecred compoonds in surfoce waler 
in !loe 20112 ...mp!tng """"' wi1houl «;m:nms crilcna rnclud<:d TPH and. 
"'"""] metals (hanwn. colciom. magtu'Siom. lllm!l'll""· potO$"""'- •odium. 
and van:ulium). Defected compounds in oedtment '" tbo 2001 <ampling event 
wilhout scrtening criteria inolu<!Rd all of ""' re•in acid< and dimethyl 
phlhalate. 

Th< coi!Siltuonb C<IJIIIlOOing TPlL b .. «l on an anal;lois of ohroma!Ogr.uns and 
knowl<>ll!" o{ do:lccb:<l individual SVOC oomJIOU'"1&, were presulllo>OI 10 bo 
from naturol oou-n;eo. Th=~. the absence of sc.reerung critEria doe• not 
&dv.,.<.ly impact tr.< inl""""l<r!'"" of lho aoolyticol resufis. For metol>. lho 
cornpoundo calcium, mognesmm, mangar.o110. and po"""ium or< all cs .. ntiol 
nulrients am!. theJekn, are .,.,.;d....J to be u\Oqui<ous Md not toxic. 

Screening Threshold Applicability 
The applieability of 110me of !he screening 1hr~slmldo " tmeertoin
portieularly the inoluoion of NA WQC bwnan hoaltb tlm:.OOids. Th< 
"organism and wlii<I" criteria are intende<\ ro apply I<> tmhwat<T s}'lilcms 
while the "olj!amsm only" criteria are inleruJod to apply 10 oaltwater >)'SiemS. 
The ... umptions reganling hwrum health exposure on wlli<h tlt<se ll=>hoklo 
..., -~ oomo larg<ly from the EPA Integrated ]ljsk Information S)'Stom 
(!IUS) datltbase (EPA, 2003} Those ">SSmtptions inch><le consumpnon of 
wa!" at • ml< ofl.S litoro per day (Uday), oonsumption offish (tlte intended 
orpnism) at a rate of 6.5 gr;>mo per day (glday). and """"'""'''~on th01 those 
""' coru;wncd OV<r • lifetime exposure (70 Y"""')- Fo.r oeep< which ore 
seJllllm81 !Ill! do not &Uppotl fioh. these .,.umptioos are nol reatislic. If these 
thr"eoholds WWl no! applied 10 "'"" data, S<r<ening f],teshold e<Co«l""""' for 
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N'fCll. &1< ln..ml<"""" R.,_, PM NW' 1 f'"JSI", l"'ddfoo "laod, """A"'"""'· ............ 

arsenic, m""g'""'"· 111\d m<rcui)' (b....J on 1999 seep data) Olld the 
exceodance I'm arsenic (ba><d on ZOOZ dala) would d.Js.>wea.-

3.5.4 1999 Detections of SVOCs in Seep Samples 
.Bcoo .. oo th"e d"'octi<m< were qualified "" eetimated and bi...,d, 111\d were 
be.,... lhe eontro<t-required dete<lion limit, !hoy are not of adequ•te quality to 
be <>lMid<red Jar exposure an•ly>is. 

3.5.5 Other Contaminant Sources 
Jt io likely t~ol water .00 ...!iment s~~~nples collected from lhe wetland w.re 
inOuonred by water from th< Swimmi:lh Chonncl that oould potentially 
receive additionol conlammonl!r from other""""""'· n..,., olhor sou""'" hsve 
not ba:n quillbfiod, 1Jq\ polonbally include a.,.,cullulal inputo ond tnpulo via 
atrnoophoric tnn5p(lrt Jicm other industries. 

3.5.6 Background Metals Co11C811trations 
As notod fuun the Wltcw of analytical dato, rna.ls most fr<quallly c.ce<dod 
oril<ria illl<l the liOUICC of thosc conco<ttr•lions" """""""'· How=, lhore 
are some indlC.tions thai ele»ot<>l eoncen!rllti<ms are no1 due to orr-.,te 
tonlominanl migralioo. Seep oornple "''"l'-' ""' vel)' usoful fur det0Ill1lning 
wbetllor oJJ-Me """'!""'- of met•l• has oomribull>l to wetland <Urf.loe water 
:t!ld sediment concentrations. As describod previously, ba.:kgroUild 
oonccnttofuns ofmetols were gell<:rally not lower Ilion tb< sit< concentrati<>NI, 
with lho oxception of One: site chronriwn oornple thlll was higher lhm tho 
backgr-oUild """''lo. Thooe tesulto olone SU!!8"'t that tile si le " not the """""' 
of elev•ted motals. Addition.olly, as ohown on Toblo 3-ll, IQtol meWs IeSU!Is 
for the l '1'.19 bO<.i:ground '""''' otah>n indieatal 11101 bll<lrgrotln() mota!• 
concen1ra:tions in 1999 ••'-'"' bodgmlllld rneo:alo coneenttations in 2002 
for s<V<m~l metal• (•luminum, llfSeni<; barium, cobalt, copper, in>n, mercury, 
.00 vaniidtum). 

Finolly, 1he seep data indicate that petroleum pro<luciS, whi<h are tile primary 
oite c-mvUo wero OOt d«<:ot<>l in tho "'"'" .....,~eo. Til<r<fme, beeau .. 
eJeo,>ottd molal• <OIIconn"'ions WOI< n<:t co-Jocolod with d-tiono of oite· 
rulllfld or:ganio oontaminants, it is lllllillely that tho site is the soun:o of 
e)eo.>"'edmetals. 

M<tals oon<enl.--o!i<•" in wetland •••limont fr<>!nontly o.«>:dal the Pugot 
S<rund background soil concentratioos, bowever. aspects of tho dslo '"'""'' 
tha! theo< eono;enntions are""' relalm to •ite .. ti•iti.,., 
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• '()!on i< no ronllist<"" pattern of metals owmlaocos in eiti>or !he 1999 
or 2002 data that would mrlica\e a <»nccnl<alton grw;iirnt onsinoti"l! 
from tho site. 

o M.W. concentnlloos m sediment ft<lm sllltions elooO<l to tho base of 
lho blulf in lhe 20112 =pling nmnd (S0-06, SD-<l7, and SD.Q8) did 
no\ ex<>Oed any oflhe b>cl<groond soil eoncenlnrlions (Figu:r< 3-2). 

• 2002 i>oc.kgrollnd oodimont oonotmtruliuno ''"'''"'led all Plh..
tn:.hwator •cdlmont concenlnltion> J;;u- tho mofs!o aroenic, codmium, 
calcium, cobol~ '""" l!lallii'IDOS<, mercul)', niol<cl, sodtum, illlll zine 
(Tobie 3-12} 

2002 oaJino s«liment somples, OJ>IIIially llor limn tho site, exoe<ded lho Puget 
Sound bactgrowu! soil oon<oennations fur ""'oral m«als. but <tid not exceed 
marine sediment critoria (SMS s<811d!mls) (T•blo J-13) . 
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4 Contaminant Migration Pathways at 
PMNW 
Th" ""'""" descnQc, the vunous P"llWOJ"l in which componruls Cllll migrate 
in !he envirorune11t. 

4.1 Soil 
TCR aotmtie< removed non-"'JUe:lUS phase ILquod (NAPL) and spec<f" 
chemicals of ooncem (CDC<) fn>m the fill Unit in the area of the disl""al 
pits. NTCR soil sampling resul<s dcmonstrato lhat r<Sidual soil chemical 
concentr"ions ,,. protecttvc of hum•n b.,lth omd e<ologocal «<<plors. 
Furth<cmo«, lilhological !0!15 complolbd during th< '"'ta!IOiioo of monilllnng 
wells confirttled lhal the T;ll Unit "'compriBed of o silty clay with little lO no 
water present (see Section 2 I for /Unher grological det,ls). Since the sourc< 
of any potential contamination hos OO.n romovcd, <flo lilture pot<lltlal for 
COC> lO mtgr..te from the Till UnH mlO tho !!J"Undwator t$ omall. 

Jnfiltrat•on over th< sHe lS ltmllcd only by th< presence of"'~~"'"'""' aru:l the 
clay Ln lhe Ttll Unil lnfilt"hng predpLtation may penettate the Toll Umt 
i>elow the dean fill ond en«>unter residual oon..,mination. This predpitotion 
may lhen How laterally to oxlt the <ile as ""~" in the bluff lo the """' of dw: 
5\te. 

Suofaoe lllno(llo"erland now" hmlted by the presence ofvegrm10n. Smoe 
the SOu<= of any polent,.] eon"m''"'"on hos been remaved ond "'Placed woth 
clean foil, the future potontiat f..- re<idual COCs to mtgrate "'" overland flow 
is mmute. 

4.2 Groundwater 
Groundwater flow direction in lh< Slr,<tifoed Drifl "'!Uof« is due eo•t toward< 
lhc Swioomish Chalone! Three samplmg eveniS in four moniooring W<ll> 
''""""<>;! in this "'luifer indoc>te th" COCs have not migraond into the 
grourtdwaoer The pres•nce of lilo clay Till Unit abo'< this oquifa- •"" 
>ppears to prt,.en] downwa«i mi~tion 1o doqJor aquife,, making ot an 
unlikely mignotion route for rontamonants 

4.3 Air 
Sonce all soil< llhove lile remov•l orioori• were Cl!Ca-ated during tho, TCJ< 
acnon and re&idual COCs w= covoml with clean bocl<foll, the wini!blown 
J>B'1'culate pathway (dust particles) does not apply. The other potcntio\ 
~thway &.r COC:. in .,, io so;l 1o ""P"' (e g volaulozalioo)_ The sool to Y"J>>f 
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pa\hway was not evalulled for reason• ~escribed in Soction ).3.1 of Lho TCR 
Work Plan (RETEC, 200la) aro:l•ummamal in Section 5.1 . 
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5 Exposure Assessment 
This seotion provides an =m<~~l of lbo p<>~<>otLOI f<>r human orul ecological 
mlc from ""~"""""' ., r<>idual oo-oi"' .,a off-site contaminont lev<ls.. A 
ronc,P.ual SJte model tilol summon= coolaminam """"'es (discu,.ed in 
Sec"on L2), migr>Wn palhWII)!' (discussed in Section 4), Olld ""P""ure 
palhwo)'l! (di~~euo.OO i><low) is provided on Figun> 5-!. This sec!lon does not 
identify spo<ific lnlman or ecological n:ccptor.l. !f apo:;ure palhwa)'>""' not 
wmpl<lc (harmful COTitorninont coooen,.tions ....:l T""'PIOro <1o not overlap) 
thon lhc<o is no p<>~ontial fw --to be -ly affeclOO. 

5.1 Human Health 

5.1.1 Potential Exposure Pathways 
llurnon hoath expn<ure patbways oonoid<n>1 at this Site inclu&the p<>tontial 

lor '"P"'"'" bolh 01>-site anti off-""'-

CJn.sito, human heath OXJIOIIure palhways of concern are groundwater 
constllllption orul direct contact with soil, as op«ified under Waohington Slate 
MTCA M""'od B (WAC 173-340-740) for unrool>icted l""d UliO. Direct 
con\3<1 wilh ooil> tllk<$ mto ocwuro\ bolh lh< poletliJ.i<l IW so;] in~i01l on<l 
the potential lor dermal <<•ll<tct. As &:ocribe<l in ill< 'JCR Work Plo..o, orul 
allo"""' under MTCA regullllion (WAC 173-340-74'l:3)(C}), the soil to VIIJIO< 
plllhway (e.g., inhalatioo) w" exduded prior ID lhe TCR orul it remams an 
o.oluded plllhway ba;auso method!; WAC 173-340.747(S) through (9) wore 
not used lO derive a soil "'""""'""';"" t~at io prntcct,.e of groun6water, 

Human health e<posure pathwa)'ll of""""""' orr silO include ourfaoo w>le< 

consumption, organiiiiii consumptian, orul direcl contact with S«<imont 
Beta""' groundwater on sile is oot irnpa<ted bitsiXI oo two nJillld> of 
oamp hng, olf-•il< gt<JUndwolcr quolity ;, not a hum.,. h<ollh ooncorn. 

5.1.2 Exposure Assessment 
Aiouming a scenario of """"'""ted loru! use, lhe TCR Work Plm (l!EIEC. 
2001•) dooumCllled lho <kril'lllion of BD a<:<q>toble soil <:<m<:entnttion ofTPH 
!Or the pm""tion of lntmOD l>::ollh. Using • fiud P""""oler three-ph"'"' 
partitioning mxlel, • dean"P """"-...,. of ~l<r Lllan 9AOO m.glkg T1'H 
was dot«TTlined to bo ptQ~eetive of Metltod A TPH grotllldwot.r cleanup 
levels. 

For lho di=t =ttact (both ing<>lioo and dcrmo.l oontact) with soil oxposcm: 
pathway, E<Juotion 740-3 (WAC l73-J40-74'l:3)(B)(llij ,.. .. u«oo lO olllculato 
• jm>lettive TPH ooncmtr.tlion of l,JOO rnglkg TPH. Therd'a-o. JOr tho 
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protection of human health expoouro"' TPH, a soil concentration of 3,300 
rnW!<& " odoquato\y l'f"\cctivo of bolh !lJU""clwater rollsumption orul direot 
oontaot w1th ooi\. 

MTCA aloo "'l_UiteO that TPH conoentratiolll! in soil bo Ieos llliln rmdual 
s•tur:ltion Dlllll l'r<ml on-Me mooito~ wells ha> indioal<d that exilllln8 soil 
TPH OOIIC<ntrations ar< t .. s thllll residual ...tunl~on levels .. per WAC 
173-J4().747(!0)(o), "there was no l'ro:o--ph"e liquid h~dro=bon in lho 
well>. following tho TCR ..,ttOn, «n~firmmioo soil =plos were rolleoted 
from tho pit bOUotr! ..,d ru<l<wlllls (T>ble 2-5). Those confirmation oamplos 
indicate that of the 175 total samples fllllll)7al fur TPH, l\OllO of tho 5alll]llos 
excoedcd the action l""el of3,300 mgl'o;g thBl io pro=.tive of h""'"" Oo>llh. 
n,.,, data indicate lhol ""'d"'l on-oi"' sci1 TP!l concentratiooo ar< 
o&qu...,ly prtteoh•e for lDitt<~rtoteol bom>n use_ 

Th< pctential off-site ri<l: to human recep~ors is limilfd to oonswnption of 
sorCitce water, organisms, ..,d dir<<l conlaot wilh s«lun<nl DBia from S""l'S 
orul ,.,.;limcnt !ndiooted that thoro wer< no """'' """'cd""""' of EPA drinkmg 
water cri1<r1a Olld no -""'iment e<coed•r'<:OS of MTCA MelhOO B '"""hold 
coru:.,.ttration< for dtr<et O<><>(oct wilh soil_ 

A compari•on of <>Ill« residual contaminartt =lnrlions m wil !o MTCA 
Method AlB orul EPA KegJon 9 PRG levels, di>Cu.,od in Soction 2.2.1, 
irultc!ilod th!il only berrm(a~ exoe<dod tho ]l.{etbod A thr<.sltold. 
ll<nw(•)011tlu11crno, ben>o(a)pyreoo, benz<l(b)flno...,lhono, and 
dil>on>.O(a,b)Oilthro=to .. ........,.,. ld~boll II tluesholds. but only 
bemo(a)p)'T<ll< had more than 10 percont of """Pies e<eeediqgthe threshold_ 
A<kliti<mally, in oalculotiog Method B value&, the conserv>llve nsk foetor of I 
x 10~ was uS><d for unrestricted land we for indwtd"'l compounds. Fur 
""""lri<lcd lMd uoo for wmulotivo n>1:, bowever. MICA allows for a nsk 
f>ctor of 1 X to->, l!lld EPA'< Nalion.ol Contingency Pll!ll (NCP) stale< lh>l the 
""'"'l'table OWI\\llalivo risk fuctor ranges between 1 • 10-' orul 1 K t!f' 
(Ecology, 2<101). Considering • risk factor of ono to two order> of magnitude 
!tigitot. "" Method II tbre>l>o\d W<>Uld \>0 <><""""'. When rmduai-only 
b<Mo(•Jpyrene oomplo con0<1ttrationo wore avtzagod. tbc aver.ge 
concertlr>.lion was nearly oquiv>lent ru the !>fiCA M<lhod A threshold, Oild 
below the Method B lhresbold Furth"""""'• since clean soil W1!8 uood to 
backfill the excovation pit, the direct exposure pathway bas bem eliminated.. 

Only motals concontratioll8 in ..:q> and •or!ioce wlll<r •amplcs oxe<<dod 
NAWQC (coru;ump"on of "'water and orgaoilml<" arullor "organilml< on\)'). 
/Jo 1999, ..-srnic, iron, rn..._..., orul mercury =W..J c~teria in both S""l' 
orul surface w""" oamp~ .. _ In 20tl2, ~ oxce<dod <riteria in "''I' ""'"ploo 
lllld =<nic, iron, and IDIII1!1;IIIOSO e>:ce<dod criteria in ..m.oo water'"""~'""
Given the conservative nature of thcoe t"""holdo, tho por""ial tbr olf-si"' 
..-to bo impaclod from other sources (natullll or ornhropog<Itic), :tnd the 
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NTCR Site !•_,.-"""" R--PM NW S.~ Si<<. F-#14od. """'A"""""· ....... ...., . 
likelihood tlurt rne!lils hove not nugrob>d from the oito, •t ,. ooncluOcd tlurt 
thEre are no off-site rill> lo hwrnm r=;vtoro fu>m !ho mi(l:ntion of soto 
oomominonl>. 

5.2 Ecological Exposure 

5.2.1 

5.2.2 

Potential Pathways 
Ecolog.;;al exposure: polhway• eonoideO't>l inc!ode lhe potentia! lbr """' on· 
$lto and olf-<ite e•posures. lnvertekoles (,.,;!and "'!uatic) w.re llle genera! 
cote!!"'Y of rectplOrs eva!wued. 

On·sito. the potential OJ<posuro pothwoy for >ml invortoblilloo is direct oon1"" 
with <oil (d<m~iil coolact oru:l ingr<tlon). ~otentJa1 o[f-site oxpooore pothwoyo 
are hmited 1o dir= """""'with ourface w01er ond sedirn""! 

Exposure Assessment 
For.., e.alu•tian of potent .. ! risk lo on-si"' eoolo!jioal """Jl-. • protective 
soli tllmohold of TP!l - d=<loped for -bw<mno h"ed on • lit<'"""" 
review The tltreshold concentration of 1.400 mgltg dry weight TI'H wos 
developed in the l'CR Work P1M (REIEC. 2001a) lllld was applied as the on
site TCR criteria i>eca"""' the ~ was lower than """""iation level 
devolopod for the pro\ochon of hWII>n h«<l!h. A• port of tbo TCR 11<tion. 
e.n!Ywonn bioassay""'' were oompleltil on lO ""' oomp1es "'llc>o!cd frono 
tile site that were ioterul<d Ill rontain TPH concentration. br><h<ing tile 
r<mOVlll criteria. The bi""""'Y resul<a. mmmariud ond intorp""<>l in a 
RETEC mcrnor>ndwn (RETEC, 2UOZb), indicatro tlurt tile seleetffi 
remediation l<vd of 1,400 rn!jlkg dzy wei!jht TI'H was prole<live of 
'""hworm b .. l!h. 

Canfinnation ooil """'f'ling followillj! the TCR acrion iodicat<>l tllat tile tlrJ"1 
conc.,.nttation of 1,400 m&~tg TPH was con<i<tently acht.- witb t11o 
exception of one """'P"' - a concentiilli<m of l,B06 mgkg TPH in a pit 
bot- sampl< (Table 2·5). Cunent MICA IqUlations ollow liJr statisril:ally 
b...,.. oonfinnorion of adti0\111lS tile TCII. criteria (&»logy. 1992). If tho 
followillj!. cooditi"'"' were mot in the oonfitrnation data, llv:n t11o TCR c.rio:ria 
was cmoidcred to bo mete 

• Tho numb« ofs>mplos exc=ling ttoe TCR con«ntr.tion must b< less 
than 10 p«<ent of the total ruuni>u<>fumples; 

• The 95'1 UCL oo lhe moan of tllo dsla muot b< les. Ibm ill< TCR 
concontrotion; -

'' 
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5.3 

}{TCI< s,.,J~oo R-t- PM Ml' Sop<>fimd Slt<, F"'olgolo~ ,._A.......,, 
won,..,. 

lk<ausc tho oinglo conc""""'ion e><ceedanoe w .. not mor< Llll!ll 2,800 mgtl<g 
TPfl (too'ioe 1l'wo TCR cm><:<mtralion) ond ~tho 95% UCL (!'.1LB "'&"i<S 
TPH [Table Z·lj) was less than tho TCR ooncentration ~is concluded Lllot Ill< 
l'CR COIICent.-ion was met .. d<5cnho<l iibove. 

Th& po10ntial for oiT-sHo ''l"='l'' of O<OiogiOlll r«q>loro "' oite-ret.IEd 
contaminants'"" o;oalualed m the tnvosttgalions described in Se<~on l. In oo 
inol>noe w"" """"'" O<domont quatity stand.,. e.ceeded Only a few nt<IBIO 
(aluminum, copper, iroo, and lead in 1999, and obuninom and iron in 2002) 
"'"'"ded NAWQC (acute and/or ct.rnoic thresholds) based on ooep and 
<llif'ace water dati. M previously do;cusoed, mctalo are not e<>IJOtd«ed to be 
>ilc-n>loted """<>minants. The only org>nle t<>mpound to oxoeed a f<Wtwater 
50dnnent Utr-eshold w .. phenol but tbese detechon> were dotemnned to be the 
restllt of naturally occurring interferences The two saline sediment samples 
from 2002 had organic oooc<nlnilions that elle<eded marine NOAA SQuiRT 
thn:sholdo, bot thcS>C comll"'-"''fs, like phorol, are likely to hove been derived 
ftum nll<li!Rl &Our<>oS. None of the deteCted organics was a PAH. Several 
meWs in wetiMdo oed!ments exceeded freohwoter and marine NOM 
SQuiRT thresholds, bot the'" exceedanc<s were found not only in potemiatly 
oite-impacted O<diment samples, but also biiclcgroOlld sllntples . 

Exposure Pathway Summary 
Potentiol Ouman health expo<un: patiowa)'> of concern iocl<Wied dire<! contact 
wilh soot and gr<n•nd-er oonsumphOn. 0. oih; all soilo obovo tho mnoVIII 
aiteria were e>cavaled during lho l'CR ""''"" and oon!innllli<>n sampler; 
colleciEd indicatEd that none of the samples exceffied til< action lr<el ofJ,:lOO 
mg/kg Tl'll lhirt is prolo:d:ivo of hWll!lll hoallh. These dstll indicot. Llllll 
...;dual on-<ito ooil conccolr3liono are ..&ojuoldy pro!OOhvc foc <rnrnitri<te<l --
orr site, tb..-e were some mot.olo exceedances; lo>wever, the !hreiilltllds """" 
for oomp..-ioon """" conoervau.., thoro is pmeotW for olr-site areas to be 
impll<le<l from ulher s= (nalurii.l or anlhropogl!llic), ...! it is unlil!ely tlla! 
m<t>.lo h>.vc mi(!rO.t<d from Ill< si>:. With rclpO<t 1o ground.,.,.,. 
CODswnpti<m. I!PA dtinkjng water orit..-ia wen: not """"e<led for any oflbo 
""P samples and two rounds of groundw.,.r oamplmg limn the Strutified 
Drift oqml<r have indicated z:cro detections of COCs. Additionolly, there 
were no O<dimentexoeed.,..,., ofMTCA Method B tlu-oriboldo OOJIC<o-..•hons 
ror di""'t conla<l with soil. ThorrlWe tt is ooodud<dlllal theN are no olr....;te 

risb to bwnOI! ""'"~'"'" tnmo Ill< ""U""'"' of site""""""'""""-

Potential ecolOgicol c:<posor< polhwO)OI of wncem inci<Wied <lirocl contact 
wiUt soil (derrn!il contact sru:l i"8"stion~ and ofu=t oonbocl w;Ut surface water 
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NrC/1 S;t<l•-fi"" R._ - PO/ I'll' ~ ll«, F.t.lg. J.iood, ""' A'"""""', ,.. ... .., ... 
>nd ...,.iment Sine< tbe removal criterio, which inoloded the site-specific 
value of I ,400 mglkg dry woigln TPH (Section 5.2.2.~ lho MTCA Method A 
and B c!oanup lcv•l• (Ecology, 2001). and tho PRGo (EPA, 2002), w~ 
dderrninod to be protoctive of ocological receptors for oll e<posore pathwa)'S, 
>nd lho&< critoria wore met on site 11 tbo concll>8ioo of the TCR ..,tion, it is 
«>ncluded that there ar< no on·site risks to ooological recept= Off site, in 
oo instance w•re marine S<diment quality standards exceeded. Th<refore. it is 
olso coocloded thot there are no off·site risks to ecological receptors . 
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6 Summary 
Tho ]IJ"'IirniiWY obja:tive of tho NTCR action was 10 OOfl~Oot po•t-w8S1e 
removal mvoo~f!BI\on• 1o ~ine lhc ""lllre oro Olltent of ronlatl'lirution in 
....to<e lind ..W..w-face ooil•, g:rnundwllter, oro Llle wetiOflds, including ony 
riok '""""&mellls lhm may be "'Guired based on an anol}P.lis of tho ••poswe 
J>Oihwa}'l! lllld conlart~inanl oonc<:nlrntions. This document siDlllDariz«l 
mv<Sil!;llltOil> !hal w= oomplcl<rl to O«ompliob th,. objochvo. Theoe 
mv<>ll(lidlon> includ<>Jo an mves"sotion of lhe bluff ..,d wetland• ""'" 
conduclfil by Ridolfi Enginee"' lilr lhe SITC; installation Md samphns of 
ll"'urulwater rnoo:ritoring wells at Lhe site; veriftcoHon Lllat lhc eal<ulated TCR 
criteria concenlnllion was prot«1iV< uf ocologicol reccvlors ihrough bio .. soy 
tesoing; devc!Opm<nl of a <»TTC'!"llOI ,;.., model; Md an ""- asses.mct>< 
for both bwnan lind bJOiogtcal =<plOt<. 

Tho results of these inveslij;ations show lhat residual S<>il ooncentt!ilio"" are 
pro1«1ivo of humill hoalth ond ocologiCBI ra:cptoi>, lllld !hat lhcrc ;, liul< to 
no po""'tial for off-oil< migndion of c<>n\amtn.,t;, nor doeo tl '~'~"'" that site 
conlanlin>n« hove migntod be)<U"Ol lh< I'M NW P"'P""Y booln<lari.,._ Sludfl'> 
and source moterials hove been cornp.,tely rernon•od p<t the TCR ctitoria..., 
confirmation sampling "'" verifi«l illot residuol ti.O fm hnmm and 
«ologico.l '"""~'""' are sul!iClently low ID provide fur unresln<:led larul use . 

The m;ults of so:rnionnuo.l gr<'UIIdwatu •arnpllng p<J!Viinal fullowing lhl: 
oonclusion of TCR acuvities 1rodio"'O<l no d-ttons of Of!IBOIC OO!JGI.itucnts. 
Based <ID. these sample """Its, EPA "''fl">VOO the """""' to dJsrontinue 
gruurulwater sampling ond abandon the groundwater monimring wells_ EPA 
opproval was roco:tvo:d on May Z7. 2003. No further t;rourulwat<r sampling 
will be oono!u<lfrl_ 
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Table 2-1 Groundwater Giluging Dorta 
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Table 2-<1 June 2002 Groundwatar Sampling Results 
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Table 2~ June 2002 Groundwzter Sampling Ruults 
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Toblo 2-3 Sepl&mbor 2002 Groun<lwoter Sampling ~sullo 
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Table 2-3 Seplllmbor 2002 GrouncNrater Sompll"!l R""ulls 
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Table 2-4 Summary of Pit Bottom and Sidewall Soli 
Confirmation Sampling Analyse$ 
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Table 2-4 Summary of Pit Bottom and Sidewall Soil 
Confirmation Sampling Analyses 
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Toblo 2~ 5'"""'"'7 of NTCR Reslduol Soil Volo!ilo 0'1l•nlc Compounds 
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Tablo 2~ Sum...., of NTCR Ro•ldu•l Soli Volotllo Orgonle Compound> 
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Tabl• Z-41 SuiMIOfJ o1 NTC"' Raoiduol Soli Volatile Orga!ft Compound!! 
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T.mlo 2-e Summary of NTCR Roolduol So~ Vollllllo Organic Com""undo 
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Ta~e ~-T Eklmmary ol NTCR l!aolduol Soli PPo!lo 
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Tablo 2·7 Summory af NTCR Rnldual SoU PAH• 
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Table 2-11 Summary or NTCI! l!esldual Soil Mutals 

,_ n n 0 n n 0 0 0 , __ 
0 0 n 0 0 • " " 0_,,,_11') ,. •• 0 •• •• • 0 0 

M"""""""" ""'-'"'"'' '·" ... "' •• 
Mlo""""""" """""-'" '" " "' " A-o-COOO.o,.o\Joo •• ... "" '" 
~-· - • "' ' OM ~ ' "' -.,., E=odo Mo.,. A? • • • 
""""'""'""". - " - - "' M'""""""' M- B'> - - - -"' '"' " 100,000 •o ... ~ .. - - -



• Table 2-9 Summary of NTCR Residual Soil Dioxins and Furans 
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C~omicol N•moo 
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Table 2-9 Summary of NTCR Residual Soil Dioxins and furans 

• • • 
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• Table 2-9 Summary of NTCR Residual Soli Dioxins and Furans 

1,2,3,6,7,8-
Ho .. o~loroOibeozo-p-diO>In 

cnomicol Name; • • 
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Tal 2-9a Summary of NTCR RIISidual Soil Pol.orinated Biphenyls (PCBs) 

I•••"'Nomo: Unit 
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1 ""CO. '""""'Ad''"'PIO'vol .., .. on'""'""""''"'"".,. (00 C.F.R. 761.61). Th~" o "'"""""'"' '" P<Oeo. 
--" = Not ""'""'"' 
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Table 3-1 Phase lllnlegrawd Site Assessment (E&E, 1999)- Metals in Seeps, Surface Water, 
and Sediment 

fmglkgl 
- - ' 

NAO'<'O.C , 
Anol ... 

Crinkl"'l 

••• 
"OMSC>.;RT 

F"'''"''"' s.aimenl -~· Mothod B 

"" TEL PEL 

_, 
' Nol EPA P"""'' poTI,,nls. 
- ""'on the EPA'""""' o.- ""'·Pri<mlr pOIUiant '"' 
' Tho NI\WOC """'"" "'""""""""ace ooly applicable aflor the '"rlooo "'"" "" ente<Od ... weuano. 

' Soceemog '""""' lorcr.om,... VI 
CCC - C"•lerio Cont""'"'" C""""'!.-aton 
Co.IC- Cr•L<Ma "'"""'""' Coooentroton 
MCL- "'""""""' Qm\;O<n•1i'"' l"~ 
NA- Not Ava•lablo 

NR - N"' <sported """'" """"""' the compoon~ "'" nnl O<teeted " '"''"'"'"'"""' <l•d ncl e.reod "'""'"'"' lovel• 
PEL- Prnbabla Effeol Concenb';>1"'' 
TEL- Th,.sho1d Elled Como<"'""'"'" 
U - c,...,ound was analyzed for r..t oot <lelected 
UET- Up,..- Efr.cl Th-
WK- Compo""d ""'net d"""""" an<l lho "'""""'""'""'was""'"'"""' an<l '"llu"""'d t,. u-own "'"" 
Shading lniocaiBS O,ot lho '"'"" ~' om•>nlog '"""' 
Ual/<> l"".cato !hal lt>a ""'"" """""" .. C"Jr<>UOO . 
Ool' 101"' molal oonoen"'"'"''· no< d'"''"'"· ""'"' rna"'"""' m w.Loc 

'"' 
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T;ible 3-1 Phue IL lntegra.tsd Site Assessment (E&E, 1999)- Metal& in Seeps, Surface Water, 
and Sediment 

No<oo: 
• Noo EPA p<>Onlj 0011""'""· 
•• NOO oo \he EPA "'"'"'Y or ..,,_,crily pollu\am li&t 

~OM SQuU!T 

F"'""''"' s.o,mont 

' Tile NAWOC """''" ""'"" crlterle are'""'-""'"'" all"' the S<Jrt= .....,, n .. ente"'" the,..,lond. 
' Scceemogl"'""" '"' chrom'"m VL 
CCC- C"'ena Co"''"""'"' Cor.oe"""""" 
CMC- Cotstla Ma>lm'"" Conc<otmoo 
MCL- Ma.,mum Coo!anl"""' L..e"'l 
NA- Not AvalraOio 
NR- Not""'"""""''""' oecao>e tt>e """'""""" ""' noo dooecoeO or ""'""""•'""" <fid not "ceed screenoo9 '"'"'''
PEL - P"'bot>lo EOact Coneon,..tlon 
TH- Trv.shoiO EH"t ConC<l-OOn 
U-Compo""d..,. ,...,,_ lor bot not ""'e<:*l 
UET- UPP"' Ellool Th"'"hold 

UJK - Compound wao oot <late<,.. ond too C<l'l<>>nlraOOn wos "''"'"""' and '"""'"'*' Oy """""""' ~'' 
·s~"'" ,,..,..,.. - ... _ .. , ... ,,_ ..,...,'"'>; ....,,, 

""""" oodo- ... , lllo ..... """""'' OP(I'OUnd_ 

On~'"'"""""' <>Oncenl<•'"""'· not'"-·'''"""'""'""'" on"""" 

·~ I ~L11 
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Table 3·1 Phase II Integrated Site Assessment (E&E, 1999)- Metals in Seeps, Surfac" Wat.,r, 
and Sediment 

F"""'""'" """"'"'"" c"'"''' F• .. hwate• SodOmont Sco•en;"'l Th•.,hold• 

("otl-1 tm~ol 

HAWOIC , .. 
Eeologooal 

Human Heolih

Co"'"'""""" ol' ' 

NOAASQu,Rl 

F"""""" Se•lmoOI ·~· Mo<t>od B 
Soil o;,.., 

Alumm...,.' 

A"'"~ 
8ooum • 

Cal""'" '' 

Cob•" '' 

''"". 
'"" _ Mog~~um_" 

-"'""'" ... ·_ 
-~~- --

Potassium •• 

"'"'" (CMC) 

Sol'"~m NA ----- --
Sod•um •· NA 

NO!K' 
' Nol EPA prl001> polluton,_ 

cn .. noc Woterono 

!CCC) ' 0 •'"•m 

'" 
" " 
'' " " '-
" 0 

1 .000 ·= -= 

O•oonl•m, 
' '"' " 

"' " 
-- - -

" ' 
- - - ., 

" ' 

2,000 

' 

1,300 "' 
NA NA 

15 35 

PEL. 1 

" 
" " 
"' '" " 
" " 
" -
913 I 

"' NA NA -

on 

- ' 

- -
005 0051 ' , 0 174 

- Sio_-::::·~-- -\,6<)~ ~_I~ __ !<A-- - :: ><J: 

_:_~---~---,?too_i __ ~~ 
' 

" " 

_NA __ j 

"' ' 

•· N'" on IM EPA prlontv "' non-pn"'"' pol"'ta"' '"-

Co""' 
" D 667 

5,600 

'" 00 

"' _240' __ 

" 86 2,960 --
40,000 NA - - - -

"' "" 
•• 

" 11.200 

" "' 

' Tho NAWQC '"'man oeaon "'""''' -'" ""'' ooo'callle """' <M su~ace ~"'"' Ms enle<ed the W€1~00 

' 

:.:: ''"'"'""' ·~ "'""""'"""''""'' "'"""''' ""'""""'" ''"'' 

Eoology Pug" 

So""d 90'" 

Poe<o"m' 
Bockomu"d 

, ..... "" """ 
32,600 

' " 
"' ' "' " ~ 
" 53,700 

" ~ 
1,100 

"'' 

!1-12" 

"" '" "' 0.20 
m 

'·""' "-' 
'·" "' '" 7.44 
3.100 

"' 0 071 u 

" •• ,, 
'" 2>.1 

'" "' ''-' , .. 

We11and S ... h>1ont 
(mglkg) 

CR01 

0--12'' I 1>-"'" 

NR NR 

••• 
'" ,_., ,, 

.. ,. 
"" _! -- 0.':8 

2,470 •.oro 1 4.000 
1M ;!g_, r .w.o .. --,-... -~-._, 
- -----
l'-l 21-0 
NR NR 

•••• 
'·"'" ... -

.. ,. -
- •.o•o 

0--12" ,...,.-
__ 6_1-' _L "" 5.96 

m ,_,, 
•••• 

7,090 

•••• 
0-31 

'· .. 
- 0,510 

30 9 31.8 
8.1J • ,, 
20.1 

"" '" - 7,170 

"' 

NR NR NR NR NR 

!JOnu_ --"-"' _:_£•¥.-"'-- "~" , _Q_o9Jll 
219 30.9 I !'·!. 331 L ,, 
'" 1,~·~- .!·"!' - 1,200 1,070 

OJU 0.31 I 03U 032 0.38 

1,0JO- - ··~- i 
32 • ••·• I "' "' '" " '" '" 
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Table 3·1 Phase II Integrated Site Assessment (E&E, 1999)- Metals in Seeps, Surface Water, 
and Sediment 

' 

Notn: 
• ""' EPA on<>1ty po11utoo" 
•• ""'on the EPA pnoo!Y e<noo-oo'<rily pollu"nt ll>t, 

' 
NOMSQuiiU .... -., """'"'""' 

' Tile NAWOC """"'' hta!"' e<ltena '"'only apohcoblo aNe< 11>0 "'<Joe<""'"' h"' ent...,O tOo wellood 
' s,,..,,..., .. ,~ '"""""""''""'VI 
CCC - Crileoo Cootioo""" Coo""""""'"' 
CMC- COt<"" !do""'""' Conoent<atiOft 
MOl- Mo""""' Con .. mmoot level 
NA- Not Avoll .. le 

·~· MolhOO B 
SoLI Olr4<1 I 

~-· 

NR- Not<Op•ort<d """"'becou .. one compoono was""'"''""'"" e< conc<mtt~l1•ooo dlo not exceed '"'""'"" '""'"
PEl -ProbabLe Erfeel Cone""""''"" 
TEl- Th-~d EKed Conce''""'"" 
U- C""""'""" ""' onal)'mll<>r 001 notdotected. 
UET- Upp<• Efl<ct Th,.,.,.d 
UJK • Gompoond was not d........, aod .,,-coocenlmlion weoeoO""""d '"" o,nuonced biunkn""" ''"' 

ISho!ilng ...-.,..,. 0101 1t10 ""*"0 "'<""'' """"~"" """'· 
Nf11ic> '""'""'" lhll\ tho value """"""' "'""""'"""-
Onl' '""" "'""" """""""""""'· ool "''""""'' , """' mooou<ed In ""'"'-

...... m. 

,--

,,. .... 
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Table 3·1 Phase lllnlegralsd Site Assessment (E&E, 1999)- Metals in Seeps, Surface Water, 
and Sediment 

-.. • ND1 EPA poooty poll,lants 

•• fOot on "'" EPA """"'' oc non-poonly pollutant ''" 
' ""' I<AWOC human ""'"" -na a<e only""''"'"""' afte< IMe '"~ace water""' emereo lho weOiono_ 
' S'"""'"g '"""' " f<>e "'"""'""' VI 
CCC- C...rla C""'"""'' C<moenlffiOOn 
CMC- C.ltona ..,.,,...,, Conoe"'"'"'" 
MCL- Maximum Contam~naot ~ol 
NA- No\A.,labla 

NR- Not,.,..,., '""'"' OOCOuso 111ocompoono "'" not M«eu>:i or cone">lr.>tlons Old ncl ...,..,. "'...,'"" level•. 
PEL - Prnbablo Effeol Cono..,,.looo 

TEL- Th""""'' Effed concoowa""n 
u - eomP.,uoo ,., ""''l'Z"dlor but oot ooo.ctoo_ 
UET- ~""' ErfeclTh""""d 

UJK- c....,.,.m woo ncldolo><lad and"'" ~boo wsa ... ......,, and '"""'"""'..,. '"''"""" """ 
S'Odlng """'"""'"'"' "'"""'.,. • ..._.. o01'80n01Q ,...,,_ 
llslioi Indicate lhot lho """'" """"""' b.Ckgo'OUOO • 
0..,. tolal "''""' oon.,.,...,l>ons. nol -.... """' "'"""""'"' """''-

WLOG 

''"'"" 



• 

• 

• 

Table 3-1 Phase II Integrated Site Assessment (E&E, 1999~- Metals in Seeps, Surface Water, 
and Sediment 

(mg/kg) 

, .. 
NOAA$QuiRT 

--r~(:A 
F.-tnv>t., soo,mont MothOO B 

"" 

_, 
' No\ EPA prioOty pollutan ... 
" Nol on tho EPA'"'""' ot noo-po10<1ty pollu1aot h•L 

' - ""WQC human heallh rnto .. ""'only apphoablo aflerU.. '"ri""' wal<o ""' """""" the""'''"' 
' soroenlng leYells lor cnromlum VL 
CCC- Cn\omo """"""''" CMCeOtOlllon 
CMC - cm.oa """'""'"' """"""""''on 
MCL- ..,~mum Coot.m•oanl leV81 
NA-NoiA .... ~o 

Soli 01'"" 
co""'<t 

NR- Net "'pmted -· becau•• lbe compound was oot de\ecieC"' oonoanl"tMns d<d not"""""' ooceemog ''"'"'' 
PEL- P•o00~• Effect Coocenin<;an 
TEL- Thceshuld Effeco Coooen.,an 

U- Com""'"'"""" an- fo< bul not--
UET- UpperEffec1 Th,.o,.,ld 

UJ~- c,.._m ,.., not"""'""" and the"""""'""''"""""" esolmated ond ""'""""'d b) unkn""" b'"' 
Shading 1nd-lhot'lho ""'"" """"""" """"'nl_r>g '"""· 
IIWie> ·-·~ lho ,., ........... """""""'"' 
Oely IOt>l m01al«<>eon1ra>ons, ""' '"""'''ed, were mooou..Oin ""'"''· 

"""''""'" 
.. , WLIO 

" 
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Table 3·2 Phase II Integrated Sita AsHaament (E&E, 

1999) - Volatile Organic Compounds 
Detactad In Watland Sediment 

Notn: 
All """""""""""" ore In unib of mo-

~· M01-8 
11011 Dire<! ··(logllo:gf 

AC- QIJ-r not opoolnod bj E & E, 1999: polonllollj •tondo for odjus\od 

"""""""'"." JCIK- Tho reported """"""""Uoo lo ootmuod bolow lho d-on limit ood hoo 
an unknown Olas. 
NA-NO!AIIallol>lo 
f'EL--~· Err.<l Cc>nconlrllllon 
TEL- Th_,DIO Elre<t Conamlnllon 
u - Compound '""' onoi)'ZR for but not do~tod. 
UET- Uppor Effect Thn!shold 

• 

' 

"'"" ~' 
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Table 3·2 PhaM lllniGgrat&d Slle Aaaessmerrt (E&E, 

1999)- VolaULe Organic Compounds 
Detected in Wetland Sediment 

~~ -·· Molp Soli Dlroa -· (~gllQ) 

_, 
All oonoor>trotlono oro In •nllo ol 1-91<ll. 
AC- a.Jolllior not o,.oolnod "' E & E, 1999: potenUol~ ''"od' for Bdjuo!Od 

""""""""""" ' ' 

• 
IIlLO$ WUIIA 

0"-12" 

""'""'' 
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Tabla 3-2 Phase II Integrated Site AiiMflllment (E&E, 

1999) - Volatile Organic Cam pound>! 
Detactad In Wetland SIICiim~~nt 

-"' /Ill ctM'IDB"""""""'"" In unOs o/ "'"''•-
AC- Quellf\er not opoc/llod byE & E, 1999: pelonllolly -d•lor oOJooO<!O 
con<0010111ton 

• 

••• 
. ' 

"''"'~' 
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Table :1-3 Phase lllntegraled Site Asllessmenl {E&E, 1999) - Semiwlotlle Orga~ic 
Compound8 Detactud in Seoips, Surfae<> Watar, and Sediment 

N.-o 
• No! EPAp- palluo"'"· 

·• Not'" !he EPA'"""'"' ncn-pooo~ -"' "" 

NOAA!QuiRT , .... ~ .... 
Sedlmont 

' Tho NAWQC """'" ~"'"' '''""' ""' '"' >OOI•e>blo '"'" 10. '""""" w-"' .,.,,., 1ho """"' 
' """-'Method A""'"' 
CCC-""''"' Coni»UO"' ,_.,,~, 

C>J<O- CniB"' ""'"m"'" Co""""'"""" 
JOK" T"" """'""" ''"'""'""""' "o~ln>ated beloW tho""'""''" lm" ooo ""'"""'"own'"' 
MCL - M'"mum CO"'"''"- '-"""' 
NA- ttotAvaoloblo 

NR - Not "''"""' """' """""" tho """''""' ""' not deloolod <> """"'""'"""' d~ oot "'"'"' ,,....,, ... lo-. 
""' - pmboblo '"""' """"""""'"" TEL- Ttrr4Sh01d E- <O.>O-.a1Jon 

U-Comooundwa• •- '"'~ ""'-· 
l£T- Upp"' Elfeclllue•lmO! 

w• - comoauno ""'' "'" ''""""" '"' lho "'""'""'""'" ""' ..-..o •"" niluencod "' '""'"""" -· 51\~ding '"''"''"" ,,..;,. -~~~·~,..)·gorlliU""-

' _J!'o'L) 1-
~ .. .... . ... 

1 I 
C"01 
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Tablu 3-3 Phase lllnb!gruted Sino A.uessment {Eil.E, 1999)- Semivolatile Organic 
Compounds Detected In Seeps, Surflle<o Waler, and Sediment 

' ' ' 

--• NoO EPA pr!O"~ """""""~ 
- NOO oo ... OPA 0"00~"' ""O-ooooty OOihAaot 1 ... 

' Tho NAWQC fbnao f<oa>h en"'"' ... only ap~'"""" '"" tho '""""' ''"''" ,... ,-... ... ""'''"'
' MTCA "'""'''A-· 
CCC - C-a Co""""'"' Co"'""""""" 
CMC- """"'' Ma>l""'" Co"""""'""" 
.JQK- Tho....,.,., eooeeo...,on ,.,,.,..Lod """"''" ..,ediOn tmlt '"' Ms'" """"""'..., 
I.OCL- Maomum Caolam'"ont Lo,.. ,.._..,,....,,..,., 
NR - Not -· ~- bB=oe thO 00"'00">0 w" ""' d-oc "'"'''"'"""'"' did no\ e""""' '""'"'"'"" ''""' 
PEL- PrnOo~o Effc<1 Coooeo1""''" 
TEL-'""""""' Eff"'t C"""'nlr.O"" 
u - ComoouM """ '"''""" .,, ""' oot """"""'
u.-r- u_. """' '""'"""' 
UJK - eom,.,ooo - 00( -.o ..,., IM "'""'""'""' "'' .. - ond '"'""""" .. """""w" ~ .. """"'" lodl"""'""'"' ... ,..,.. ;;,r i'i'.q;;l!o .... l-. 
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Table 3-4 Sample Analpls (RidolFI, 2002) 

Numbor<ll 

-·~ 

·-
Sam"'o Modll 

' For o~sot..O mo<ols orllli)'OO>, oomoleo """' fii"""O lt1rough o OMI<Jrn ~""'' Jl tho fiold. 
' - ..,;o, ""'"'only m.-r.o;, 3 or""' to oomples 
' Two oodlmont oomploo were ooiiOC!I>d at"""" •lalion· OM !rom 0-12' ond 11'10 o!Mthom 12-24" 
~- Not Appll<otllo 
SIM -Sol'"'""' m Mon .. C01g 

• 

.. ,.. "' 
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Table 3-5 ScnHifllng Levels (Ridolfi, 2002) 

oootnon\ 

Nor .. : 

Freohor 
Solino' 

MTC.O. 

Soli '" 

' Th,... <IIIIo! •Lnfl><'l _,., ond ..,.,,_ .. ""', .. """''"'""''"' I<~-~ pp! ool•<Vty Oooe<l ""W""''""'"" Sl.., SloiS)arw;j tho olher 
.. fi"O'Ioo, ono- arw;j two oeclrmonl hod salinity concenlniillono of more 11\an 9 ppt .. unity 

' Tho"' on freo-r and mama ll>r...,o~ ""'"'"""" W111> ~~><•• "'"'"'"- Saline saonplo• W!lf!l compar .. to bom '"""""'"' •"" 
mao1"" crill!"" os avall!l!lro_ 
,..s - soo;m""' .,,.....,....,, s'""''"'"' 
S0S- Se<llment CIIJollly Stanclar01 
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Seattle 11720 North Creek Pkwy N, Suite 400. Bolhell, WA 98011-8244
425.420.9200 lax 425.420 9210

Spokane East 11115 Monlgomerv. Suite B, Spokane. WA 39206-4776
509 924.9200 lax 509.924.9290

^^K/^ www.ncalabs.com

ThermoRetec Corp.

101 1 SW Klickitat Way, Ste 207

Seattle W A/USA, 98134

Total

Portland 9405 SW Nimbus Avenue. Beaverton. OR 97008-7132
503 906.9200 fax 503.906.9210

Bend 20332 Empi re Avenue, Suite F 1. Bend, OR 97701 -571 1
541.3839310 lax 541.382.7588

Project: PM NW Dump Project

Project Number. TX002- 149 19-320

Metals by

Project Manager: Matt Arms

EPA 6000/7000 Series Methods - Quality

Reported:

11/13/01 16:26

Control
North Creek Analytical - Bothell

Analyte Result

Batch 1J31020: Prepared 10/31/01 Using

Reporting
Limit Units

EPA 3050B

Spike Source
Level Result %R£C

%REC RPD
Limits RPD Limit Notes

Blank (1J31020-BLK1)
Arsenic

Barium

Cadmium

Chromium

Lead

Selenium

Silver

LCS(1J3I020-BS1)
Arsenic

Barium

Cadmium

Chromium

Lead

Selenium

Silver

LCSDup(U31020-BSDl)
Arsenic

Barium

Cadmium

Chromium

Lead

Selenium

Silver

Matrix Spike (1 J31020-MS1)

Arsenic

Barium

Cadmium

Chromium

Lead

Selenium

Silver

ND

ND

ND

ND

ND

ND

ND

39.4

39.4

39.7

43.7

40.6

36.3

40.3

38.4

37.5

38.4

43.0

39.6

35.9

39.0

39.5

101

39.5

65.4

43.2

33.2

38.5

0.500 mg/kg

5.00

0.500

0.500

0.500

0.500

0.500

0.500 mg/kg

5.00

0.500

0.500

0.500

0.500

0.500

0.500 mg/kg

5.00

0.500

0.500

0.500

0.500

0.500

0.500 mg/kg dry

5.00

0.500

0.500

0.500

0.500

0.500

39.6

39.6

39.6

39.6

39:6

39.6

39.6

38.5

38.5

38.5

38.5

38.5

38.5

38.5

Source:
40.7 3.79

40.7 114

40.7 ND

40.7 26.5

40.7 3.04

40.7 ND

40.7 ND

99.5

99.5

' 100

110

103

91.7

102

99.7

97.4

99.7

112

103

93.2

101

70-130

80-120

70-130

80-120

80-120

70-130

40-130

70-130 2.57 20

80-120 4.94 20

70-130 3.33 20

80-120 1.61 20

80-120 2.49 20

70-130 Ml 20

40-130 3.28 20

B1J0543-01

87.7

-31.9

96.7

95.6

98.7

80.9

94.4

70-130

70-130 Q-13

70-130

70-130

70-130

70-130

40-130

o

North Creek Analytical - Bothell The results in this report apply to the samples analyzed in accordance with the chain of
custody document. This analytical report must be reproduced in its entirety.

Robert Greer, Project Manager
North Creek Analytical, Inc. Page 92 of 105
Environmental Laboratory Network
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'" 
From· 

Subjeel 

Sornplo T w•

Projecl Number' 

l.t) lnlrodu<tioll 

Memonndum 

)imul!')' 28, 2003 

Allison Cro"loy, Tile RETEC Group 

K.alhy J. Gur<letwn 

D•la \'ohdohon and Dalil Quahty A..."""''"' 
~M Northwest Site Time-Cntioal RomoYal AcUrnt 

TX002-14919-l50 

Th'' momorandum present the L<vel lii volidslioo of the •arnple analy'"" ll"ed tn Tsble L WLth 
one ""'"~'''""· lh= ''""plco '"""' analyud by North Cteclt Analyu<al, llloorpot!IIOO, localed in 
Bolholk W.,hmglon. Tho gi)"'I ""'"Y""' w"' pct!tnmcd by North Cteclt Analytical, 
lncorporal<>:l, locat<d in Portia,.;!, O.egon Level m v•h<lillton " defln«< es '"'"'ins da1• 
quality u.;mg the quahty con!n>l ''""'" submm<d by th< lobm•lmy. Unl<:>> •pcoified olhccw"c, 
;ow data ww: not 011arnined. 

The cn""'a U$<d to quaJ,fy d .. a ate fmn the Tim<-Cr,iml R<m(>Va/ A Clio• Sampliog & Ano/;o"" 
Pion (~ (fh<nnalk«e 20Cll), lh< USEPA Co""''"' LaOOralary PT"ff""" Funclia.,/ 
Guidsiin<> faT lnorgank Data R<"<"' [USEPA 1-), the U/IEPA C""lrocl ~~"'!' 
f'l'<:>!imm F"n<li!mol G><id•lm•• for 01'g<lJliC /)(JJo Re.l<w [I)SEPA 199!1). Llle anal)'!lcal 
melllods, or the profeosional J Lldgrnent of ohe validaoion chemist 

S""'ion 2 presen" the validation fmdings ond SecUon J defllles ohe dOl• qualifiers_ S""'ion 4 
ovaluaoes ""' projeco d., against lhe da1a quality objective• ""' fonh m the SAP Table 2 
presents an evaluatLon offteld duplic•re precision IINl Tobie J JS • summary oflhe quatifi<d data_ 
Data qualofier fl•g> hllve been odll<d oo dJe sample results in the loho.....,. "'P'"'' ..-.! tho 
RETEC data tables . 
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PM N<n1h,..,t g,., Tirno-Cnhool R.omovol A<Mn 
Dota VoMat<OR of'(l DO<o Qoality Assc .. rnont 

NTCR S.mples 

2.0 V~lidation ~Pito 

2.1 Cu.tody, l'reserv~Uou, omd Comple!en .. s- Ao .. ptable with Dis<•ssion 

hoopl a• noW below, all Sl!mpl« we"' rec<i'..l '"'"~ W<'fe prop<rly preserved, and custody 
wao "''"""''"'d " teQui,t Tho "'?"'• "" am~plooe Md conlain rcsullS mr all samples Olld 
tosts "'Guestod on the oha<n-<>f-custody (COC) fom,._ 

Tho =• nartative fur SDG B2F026B st:ltes that lhe "sc (sconcl<um~5) in<omal '"ndmrl 
""""""is out.,de method criteria forth< lnt<rfetence Cl=k A anal>'i> orui somplo NTCR
MWS-24 During an inspenion of the raw dotll, it w" determine lh>.t tho "So «covory ''" 
S3lllple NTCR-MWl-<4 is acc'l'lablo. Tho loixn""Y was oontac...J and resubrnit!OO a corrected 
case narrotivc 

2.2 ~~<•lew ofVolati~ Organ I<> Aualy>es by Ml."lhod 8260B 

2.2.1 Holding Tlmos- A«eylobk 

All =nplos were analyzed within the ""!Uircd hokling tomes. 

2.2.2 Blank Aoolfse& - Acroptablo 

2.2.2.1 l'lethd Blooks 

Met- blanks were anai)'Zed ao the requiroil fr<quency and lllrJ!OI onolytcs were nol dotected 
above the reponing limit. 

2.2.2-l l"ioold RJoolu 

Two lrip blanb ore asooci•t<d wtU. lhia sample sot Target onol)"t"' were not daectod above the 
roponing limlls in tOe trip bl>"k•. 

2.2.1 Surmgate Aooly>es- Aceeptable 

Surrog•t• rompounds were oddod lo all '"'"pies. blanks. and QC ,.mpl"'"' ""lULled and all 
P""""' reccvel)' values are within the laboralol)'"> <Olltrollimtls. 

2.2.• Ma"i• Spik<!Motri' Splk< Dupli<att Anolyses- Ac<tptobiO 

MSIMSD •noll"<> '""' performed " roquirod aod oil p=ent re<oVOI)' orwi relative per<:en1 
<hlf.,er>cc (RfD) "''"" '" wr>hin tho lol>oratory"s eontrol hmtts 

' ''"""' "· ~'" 

0 



• 
PM-..,,..., s,te Tnn<.Cnti<al Remo"l A<l1on 

Dola Vaildation aod O.t> Quol•t:r IUBessmeJlt 
NTC~ Somplos 

2.l.5 Labontory Control Sampl< Anal)'><>- Ae«.,..ble 

Laborat<>ry control sarnplelloOOratory conorol '"""pie duplio.ates (LCSILCSD•) were anal)'U>l 
with each atlalyllcal hatch. All porcent rooovory and RPD volues""' ""thin <h< laboroto')''S 
control hmits 

l.H Laboratory Rtpor!lng Uml«- A«>tp!Bble 

Th< SAP "'qurrc.l proJect reponin~ ltmtts for vol,.ile org>mc compounds wore met fur •II 
"'mpb th"' wore analyze.J <inJiluted The SAP does no< hst project-reporting limns for wator 
analyses. 

2.!.'1 Jlold Dupli<ol .. - AC«plobl< 

One field duphcoto "''""'iated Wtth lh>< •llrtlplo set RPD valu" could not be calc.Wted 

booauso po>LllVO ""'It''""" not.deloeled in eilluor sample 

2.2.8 O•enll As .. ,.mtot of Dml.o u ... bHIIy 

The'""' narnltive for SDG B2FOtn s!!ll<s th" tkc int<rnol stilldot<l r<tentLon times shi~«i 
outside the acoeptanc< window fW sovml samplos. Tho "'w data was iniip«tcd a!ld sample 

• r=lts were notaiTectcd Da\o qu•lifim arc not t"luir«l. 

• 

The ""'bihly of tOe d.,. " based on tOe EPA ll"'&mc" documents Ml«< ~roviOU-,Iy. U~ 
""'"dc:raoron of<hc mformahon pt05<nlcd he~, tho data"'' a<«]JJoblc. 

l.J llcvlew of Semivolatlle Organl<s Analyses by Metbod 8l7UC on<l 
Polyeyolic Arom•tk Hydro .. rbon Amalyoes., Metbod 8l70C SIM 

l.l-1 lloldlog Tim .. - Aoe<p,.blo 

The samples were exoracte.J ond •nai)'U>l within Llle reqmred holdmg urnos 

l .. U Blan~ ""'""es- A<c•plotlfe 

1.3.2.1 Method 81onk> 

Method blanl<s were "''lyzed at the requir«l frequency ond "'l!" rumlyk! wccc root ddcct<rl 
above the "'Part<n~ ''"';" 

l.3.2.2 

Fi<ld blanks"' nor as.sociotcd with'"" sau\plc '"-

' 
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PM North'"" So«: T•me-Cnticol R<movnl Aotion 
Doto Val«lotooo ood Data Q'"'Hry "''"'"'''" 

NTC~ Samplo> 

The usobihly of the data IS base.l on the EPA gutdoncc <loeumrnto noi<d prc>iowly. Upon 
ronstdml1on of Lhe mforrnation presented h.,o, the dota are "«plablc, e>:CC!JI wher< nO&&O<l 
wi<h dru qual1fters that modify the usefulness of the individual valu<S 

2.4 Revi<:W <>f Vola!llc l'<!roleum l'roduct Analyses by J11ethod Nv."fPH
G• 

2.4.1 HoldU.g Times- Ao<tptoblt 

All somples were extroct<d and aftalyzcd withm the rcquirod holdmg ttmes. 

lA.l Bl•nk Anal)'lles- A«:<pt..bl< 

2.4.2.1 M.O.od Bl•nk< 

Mett>od blanks wet< anal)"l"d at the reqmre<l frequency ond torget ..,al)'les were not detec!OO 
Wove the "'!~Qr!ing limiiS. 

2.4.2.2 Field Blanks 

F 1old h ion ks ar< not ""'"""'"" w"h thio •ounplc "' 

l-4.~ S•rrog•lo Analy""- A<eep13ble 

Smrosate compounds were oddeol to all <ample<, biMks, i!nd QC '"""~"'"' "«qui=! All 
percent recOV<rf valu" tue wilhin the metOOd criteria of 50 lo \50',> ''""''"''Y· 

2A.4 Man·ir. Sp\kt/Matrl< Spike Dupl!<>l< Anoly><>- Ace<ptoblc 

MSIMSD an• lyses were analyzed as r<quir<d and all p<~<<nl reoovery orul RPD values are wi!run 
tO. la\>oral<>ry"s control hmi"'-

2.4.5 Labonlory Control Sample Analyois- A«<ptablt 

One LCS/LCSD P"" w., anal)Co:O~ wilh ea<h ••al)'\1"1 b•tch. All po;rcent recovery and RPD 
values ore w ithm the l•bocotory' s contrnl lim'"-

2.4.6 L•bocatory Rrporting Limit•- A<«pfBbk 

The SAP ~equorcd projcrt reponing lmllts wer< met toy all s.omples rha~ .,.,.. •••lr,;t:d «n011tned. 

2A. 7 field Dupli<at"- Accoptal>l< 

One field duplccate " '"'"""""I wuh th,; <.<mple >el. RPI> volues oould not b< colculo!<d 
beoau>O ~Hive '""I" wcro not rleLoctod m e1thcr s.uuple 
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PM North'"" S<to T ,,.,..;:"'""'' Romo"L "'""" 
D•"' Vahd"""' am Data Q"'''" A•=•"' 

!ITCR S>mpl" 

2AJI o .. rau As«.,m<nt of D.,. Usobility 

Tho us.al>llity of the dato " bo.OO on the goido>oce docutnonr. li•te.l <lba>o Upon con•idor>h<>n of 
tho mi\Jrmotion present«! !lore, t!l< dato are acc•ptoble exoept where fiagsed wtth """ qualtfoetS 
lh•l moMy tho usefulness of the iro:linduol '"'"""· 

2.5 R.e>i<w of Sentlvolalile Petmleum PToduot Anolys" by M<1hod 
N\1'1 PH·D• 

2.5.1 Holding Timos - A«opt•bl< 

All 5>mplo5 wo" "'""«! aM anolyzcd within til< I<GUir<d holding times. 

2.5.2.1 M<lllod 81>ok< 

Mcthlld blonb •-ere anal)'7.<d at the r<quircd ir<quoncy aM targ<t atllll)"lcs "en: not deloct«i 
oOO.. tO. reponmg limits 

2.5.l.l Field lllanks 

2.5-3 Suf'Ogoo. Analy<<'> - Ac«ptablc 

Sunugate compounds were a<lde.l to all =pie~ blank!!, and QC somples as r<qutr<d All 
percent re<<l>'<')' valuO> are wothin the method criteria oflO to I SO%_ 

2.5.4 Motrl< Splk<IMotrl• Spill• Dupllc:o<e Anllly!ieo - A«eptobll ,.;tb 
Discu8Sion 

Except " not«! below. MSIMSD or dupl<<ato analyses were •n•l:r<«l as «qm=! •rul•ll P""'"'' 
r<eo>cr)' ond Km values •~ withm the laborotor,-"> «>ntml lim'" 

The U.OOr.ttmy d<d no! "'P"~ MSIMSD m d"f'l!Cat< resul" wnh rho w"cr samplos_ Dota 
quaHm "" not requ,reU beoa"'" the occept.oble L.CSILCSDs demonstrate the atl>l)"lt<al •l"«m 
"m contml ami tho """Pt>hl" '"""~" tecovor,- "lues domonstratc thot matn• dfe<<s an: 
mmimal. 

2.5.5 Loborntory Control Somplo ~n>IY'"- ~«optahle 

One L(S/1 C<;D pnir wn> '"'ly>e<l '"'" oooh .cn.tiY'<enl hoLch_ All pen:onO rcoovecy m><:l O.PD 
v alu" "~ w" In n 1 he I '""''" ury" , con Lrol I nml> 

' 
0 
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Z.5.6 

~M Na.oh'""' Sot< 1 mi<-Cntical Remo"l AC11on 
Oat> Vahdlltion and Data QuoiL1> AS><ssmcnt 

NTC:R Sompl"' 

The SAP ""!uir«l proj«:< "'P""'"g llmlt< were mel by all somplos thai were artalyzed undiluted. 

2.5.7 Field Dupli<"''- Accepr.ble 

One fi<ld duplicate is ossoctated wlth thLS "mplc ''"- RPD volm could not De oaloubtcJ 
l><causo positive resulos wer< not do<ectcd in cclhc.- •ample. 

2.0.0 0''"' li """''m""t of Data U • .,,;t i<r 
The usllbiloty oflho data" bru;od on tho gmd:moe docum.,lts h>tod above UpOn co"'idorot>on of 
the inf.,.bon preoontod here, the data are oce<ptahk 

2,6 Review of Metals b~ )o'lo<hods 7470A, 7471A, and 6010 

2.6.1 Holding TimO>- AccepU.blc 

All sample• ""'"' analy<ed w1thm the t<GUired holding times 

1.6.1 Blank Anoly"'- Acoeptabl< 

1.6.2.1 Method 81aoko 

Melhlld bl11nks were artalyzed at th< r<quiml frcqLI<n<:y. Target analyles were oot delecled in the 
method blal'li<.l aboYe ttle reponing limit 

l.6.l.l Field Blook> 

2.6.3 Dupll<ote Sample Ao•lyslo- A<«p!Oble 

MSIMSDs """ artalyzed to sall>fy !he duplicorc r<GUirement of the o10th00. All RPD values are 
within the laboratory's control limits. 

l.M Mat<ix Spik• Somple A••ly>i>- Ae<opt•ble with QuallOcatlons 

Matrix sptke .m•ly>« were perfom>ed at tllO tequiml fCCGLICIKy. Exe<pt " noted t>clow, all 
pec<ent ce.::ovory valu.,; ore wHbin l•borntory's oontmllnn1ts 

The Lotol "''''recovery '<liUc> "' tlte MS "'~l.\1SV """lys<> ol ''""''''Stop- I""' below the 
l•bo<,LlDI'y's co~tLrol lmnt< "' 20% a~td 14%, "'P"'-Li>ely ,\, prcsC'lbe<l 0) function"] 
Gu>delones, non<l"ecwd result< <SWCIOI<d tvlth ":covcry ,,;,., lm '""" 30% "" H')«tod 

(4uabf;od 1\) "'"''""";" "'""·' "" 'l""bfic•l "" e<Lin>:<lul (I) Smco ti>c tot.<I.<Liv" "'"''' ol 
'''" ' 1>k Seep - L " nondoto""'· " ""' '""" re '"""'' 
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PM Northw«t S "" T '""-(:C'ti<OI R<>,.,-.1 Ao<mn 

Dam Y•l'd'""" '"" Da" Qootny AsS<»mcn< 
NICRS..mpl" 0 

l.6.5 L•bor.llorf Control Sample Analysis- Accop,.blo 

Ono LCSILCSO p•i• '"" '"'l~<cd w1th eoch anolytiool b•~ch. All I''"""' rcoovory values ore 
withm Funchon.ol Gmddmoo; crilcn> and all RPD vo]u,; are ""hm the laOOmto!)''s control 
limit> 

1.6.6 l.obonltory Reportln2 Limit<- A<«p<>bl< 

The SAP r<quir«l project re~n>ng lim<« weco not met for total me., Is, The SAP <loes not lost 

reponing I tmit> foo w"'' anai)Oie9 

}.6.1 ficl<l Duplion!<o- A«<plobk 

Oo>e field duphcate" "''ociatod wtth this sample set The precision criterion 'l''"'~eol m the 
SAP is RPO values ]e., than JO for water samples. The pree>ston of the field duplicate P"" " 
'"<v"•ble. Fodd <lupltc•tc preci.,on " presented '"Tobie 2. 

2.6.~ 0><<>11 A"essment of D•to U<ablllty 

The case narrative for SDG B2f0172 "ot<S t~at the "Se '""mal s~ndard recovery " outSLd< 
n>elhod criteria for the lnterfeL~OC< Cheek A onol.,.,cs and "mple NTCR-MW2-l0 onolySls. 
D.:lto quolifiers ore not r<quired becousc torge1 •nolytos are oot assoml«i woth "So. 

The usat><bty of tOo: data is b'"'«J on the guiJ.,oo documonto h•torl <hove_ Upon «>n."dorahon of 
tltc mformation pn:sentc<l here, the dat""''' '""Jl"ble e-<«pl where n"l!g<rl '"'" Jata quohfico; 
that modifY the u>cfulnoss of the indiV>dual .aluos Data that ar< feje<ted "" ru\ u<eaDie for any 

VU'!'O'C 

!.7 ll<>i<" ofCon>ention•l Pa<amdcr> 

2.1.1 Holding Time:l - A<eep<able 

Tlte samples were analy1.ed wltlnn the re~1n«>l holdmg "m"' 

I. 7.1.1 

Me<hml bl.nlh wore ,ln,dyLOol '"the rt<lll''-"1 trcqu""Y 
n "Lho,L 1>1 ""'·' ·'""'' II " "P"' L "' g I nno1 

I 'M ""' ( "'"'' ,. I >\' -'• ""' N ' C I< 'I"' " 

I '""" <ntnlyoo; ""''- nol <ICLOct«l n\ the 

J ...... -, " ""'-' 
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PM North100st S<to TUne-Critical Remo»l Aouon 
Do1> Yoi1<lotlon ood Dao> Q"Oh!)' A...,,..,., 

NTCR Sornpl<> 

Tilo dry weight method bl>rtk """''"were "'''ort<d as 100%_ The laOOrarol)' was """"""'d ond 
defined 11\o method bl.,k result " the wetght ot the J>OO divtded by the WeJght of lhe dnod P'" 
oxproo"d " , pcrocnl. ~ro,..,, a result of 100% repre>ents .., aceq>lable blon.i< 

l.7.!.2 Field Bl•nlu 

Fteld blonk< are not associllled with th" "'mplc "''-

!.7.3 !>uplieote Sample Anolysis- A<«ptoble wilh Dl>cu<>i<>n 

fue<pl as noted below, laboratory duplicate analyocs were performed a! the requi~ fr<>Juency 
a!!d oli!IPD values ore wiLhin laboratory's confrollimih. 

The laboniD<y did nol rq><m1 duphca!o analyse• for d<y wcight Dsl• quoltfiors are oot 

rcoomm<l'dcd. 

1.7.4 Loborotocy R<pordng Llml"- Accept•bl< 

The SAP does not lis\ "'!'Orting limits fur dry woight anol)'Bes. The reporting'""" u.oed by the 
laboraoory is reosonoble for the anol)'lical m<lhod . 

l.7.5 Field Duph<aiO! 

Tho fiold duplic><e w" not anal)"'.<>l ford<y '""gh'-

l.?.6 o • ..-a11 ,. .... ,,..., ofDoro U•abmry 

The "'"bility of the dol.> io - on Lhe EPA gutdance documen" ]L....., abovo. Upon 
consideration of the iofonnation presented .....,_ \be dat.a are '"'"!'table_ 

3.0 Definition of Data Qualifiers 

J.l Organic Data Qua!Uiot1 

The l;,llowm~ data validation quahf<eoo """" u,..J in lhe rovie" ofth" dato >et. These qualifi<= 
'"' 1\-am Controd l.oi>orato<y l'rol\'"'" Jilotoonal Funo\Lonal Guidelinos for Organic Doto Revoew 
(USEPA ~~~9) ' 

U The analyle w" analyzod for l>nt ool dotocto;:l BIJove th< reponed sample 

" '"'" "'"' ion '"'"' 

J The onal)'le woos pOSLlll·ely tdemtfi,d; the "-''""'"'" nttmcnoal '·''"" is Lll< 
appm,io'Oto oonccntrntooo ol the onalyle m 111c '""'PI< . 

''"""' "· '"" 



~M NurthwtsL S 11< Ti,.,-Cr"' "'1 Romo"L Aow"" 

D>to v'""'''"" ond Oat> Q'"hly A"'"""""' 
NTCR S.m,le. 

UJ Tho •••1)'1< w" not detected obove the reported sample qoant,totion liml'
HowoV<r, the n:port<d quant"ation hmit LS oppro,.mote and ""'Y or may not 
roprcsent tile actual limil of quonlltotlOn neeossory to occorately and pred,.ly 
me>-.~un:: lho anal)'lc m the >ample_ 

N Tho analyoi< ind1Cot<> lhe ~"'"""""'of an analytc for wh1ch tilerc is pro•umpoive 
ev.denoe Lo make a "ten1>tl ve odenti [ic.atio"" _ 

NJ I he anolysis md''"" ohc presence of'" onol)1e 1M'"' be011 "tenwtovoly 
ide111Likd" aOO the "'""'""«! numcncol ••lue "1=l'"" '" "'JPto"mote 
coocontratLon 

R Tho "mplc «>ul" "'' ~eckol due !o .. nou• deficienclc' m <ho ab1hty to an.ol)'l.C 
lhe •=pie< and meet qoahty control critena Tho~""''''""' or .,.once of tile 
allO] y!e CaJti]Ot be verified_ 

J.l lnOr£anic Doto Qualifotrs 

Tile followmg da<o vahda<lon qu>-lifiers wc<O ""~ in ohe '"""' ofth15 ""' set. Those qualifiers 
'" fmm C<:mlr"t labondory Pmgt"'n Nahonal Functional (ft,.lelinos for ]norgan~< Dolo 
Re""" (US CPA 19!14). 

U The malcrial wa< an.aly>ed for, but "''--' llOt d'"'""d :!hove the l"el of tile 
"'""'"tod value_ The aS<ociaLed value" either the s>mple ql!.lntiWion hmll or 
<he ""mplo doloctiDO l•mll. 

1 The "'omoed value isan estimated quantity 

UJ The matenol wos •n•l)'Ud for, l>ut "'"'not d<tccted. I he as"lciat«i v.lue" an 
estimate and may bo '""curote or imprcci" 

R The cl01a ace unu.oblc_ (NutC' Analytc may or may not be p«senL) 

4.U Msessmenl of Data Quality Objecti~es 

4.1 Pre<l•ion 

PtoCJSIO" ".L """"'"'of L11< nllltu•l "gfC<"'""' among indlvHILI"I ""'"""-"''"" of I he >.tmc 
pcope<ty_ tlll<iet ~'''"''"'' '"""" conollliDil> Pn.oc"'"" " dotecm11W1l Lhruugb ,\n•IYSI! of 
MSIMSO>, LC&ILCSO>, "mplc Jupl~<""-'· onLI ~dU dupliCate ,,unple. Dupitc;,te S>mpl<> .re 
e-.luo<cd fo< pre6"o" '" ''"""of RPO RPD IS •lcl\ocd ,c. 11\c <Liffmoce l>c<wocn I he two 

'' "Pl«.te """liS '" v•de<l ~Y 1 bo ""'"" ·""' ' ' r """'' '" " 1''"-""' Q 
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PM NorthW<" S"< Tomo~cihool il<mo"l /\<loon 
Dolo Vohdsl.oon orul Data Q""ILty As>:.,moo\ 

NTCR !lampb 

The preclSion of th< dala me<ts the DQO of lhc SAP_ Labo"'""'Y precisioo is oe<eptablc >5 

shown by Ill< MSIMSD and LCSILCSD lti'D values Field l"""ioion is ace<ptiillk bm""' the 
fodd duphcate RPD value< are within the SAP <nler!IL 

4.l A<turacy 

Accuracy '" ohe dey= of ·~ent betwe<n , measurcrnem and the aw:pu:rl "'fereoce or true 
'"'"' Tbe bd <>f "<Cumcy " de\entMod loy oxaminotoon of surrog,.e>, matrix •pikes, "''"" 
sp.ke d"pl""'"· lobOc.tm)' control "'mples, method blnnks, and focld bl•nb.s The sunogate, 
MSIMSD aod LCS recovery values were compur«l to the l•boflliDr)''S oontrol limits or th< 
cnlena set forth in Funnional G!Ji<l<li""s or tOe analybcal mett.od. Mc!hod "">d fieOI bllllll<B are 
.,,lyu:d to identify compounds Hun could be m~OOu=l during Llle •""'!>ling, liilloraro<y 
''""""on, or anal)'llis phose (i.e., JoOOroiOr)' con<aminates) and load to tnaccww: r<suiiS. 

The '""'""'"Y of lhe volet,lo orgoruc, somivoiOlile orgillli<, PI\H, vol>Oio petroleum produrn, 
semivolatilo petroleum products. aru:1 dry Welght data moots the SI\P DQO. All sum>gato, MS, 
MSD, LCS, and LCSD r=very values are acceptable: illd the methOO blonb and rnp blanks "'' 
me of ootltom.naoon_ 

The a<:ourocy of the metals data set is a<:<O]J1oblc, wrth one e<oeption. Tho total "]vet <esult of 
Sllmplc Se<p-1 was rejected due to very low (loss llum lll%) m>tnx opr« o:oovory. TOe 
remainmg MS arwl MSD recovery value&, ond tho LCS and LCSD rocovay 'Oiu«, >re w1Lhin 
<Titeria ond tho method blanlol are fr<e of wntamma\lon. 

4-3 Rl:presentatllleneo; 

Representot•vcn= "tho extent \o which the data reflect tho actual wntam1!13te le>els ll""eTlt in 
th< samples. Repre..,tatiV<TlC» " .,,..,ed through method and field blonlts, and proper 
preservation ond h..,dhng. Mett.od and field blonlt analyS<s allow ,-,. th< detection of ortif"" 
tlult may be to!'<'rterl"" fat"' posihvo .-.=Its Proper <ample pre..,rvaUon and llandling ""'"" 
tluit somple "''"Us reflect the """"' 511tllp lc cone<nttations 

The dato are •ssume.l ro be represontative, because the sample> were prepared arwl analyzed 
wo1hin the reqmre.J holdin~ timos, the samples were proporly p=e,-;>e<l and haruJied, orwl t~ 
method OI'Lnlrs ond trip biOilks are not contammaterl. 

4.4 Compatobilify 

Cnmpo.-;rbiloty IS a meosmo of how· e.;;dy 111< clota sol can be <omo>cod ond comi111100 with o1h<r 
cl.lta ""- Compa.-.billty os assessed throngh the "" of <UfldMd indus\[)' motho<l,, ~oOO 

lobO< u\my P' "'""'· oocopo•Olc m 01 hOO QC ' " "'"' ''· •nd rout 'llC <l<tccUon I 11ni "-
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PM Nootlwes< s,,. Tune-Crt"'alll.o..,••l Acuoo 
p,,. v >li<l"i"" •T>l Dot> Q\Jollcy As"""""'' 

NTCR S.mpl" 

Th< d..ta are '""'"'«!to bo comporablc smce olac.;l.,-d indu"ry melhods were uS<d to a!lolyze the 
"mples, the method QC critoria wore mo:t, and routme dotool1on limits were reponed. 

4.S Completeness 

Completoness is e:<pre,.ed as the .-otto of .alid results to the amount of d.:lta '"'J>"'"d to be 
obtained under normol conditions. Compl.,mess is determined by as""sing the number of 
s01npleo J£,r which >alid results were .,.._,med versus the numb" of soonples th.>t were suhmotted 
to the lobo Cdlory foo an.d )" is. V olid !<:SUits nr< rcou Its that arc detenno<><d to l>c us.able duri ng the 
da" validation r<'li<W process. 

The 9(1% <Otllpletene"' pi W>S met. The oontple!enoss of thio dota "' >< 99.7%. Th< 
completeness is """ lhan 100% bocall!o one toto! silver resull w .. rejecl<d due to v.ry lo>oi 
matrix spike recovery. 
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Memorondum 

Date. Janu"')'28, 2fKJl 

Alhson Crowley, Tile RETEC Group 

Fn>mo Kothy J_ Gull<lorson 

Subje<t' 

Sample T))>eo 

Project Nurn.i>er: TXOOl-14919-lSO 

1.0 ldtrodn<tion 

Tin• memorandum p<OSenllhe Level Ul v.hdation oflh< TCR '""'Pl" ooll«tod botween AU!)U•t 
21, ~001 anO So~mber 9, 2002. The bi-"'Y •amplcs (SDG B2E0760)""' ool included W,IIJ 
one <>o'f'lilm, lh<>O ""'"PI« were analytod by North Crook Analytio.ol, lneo'J"""'trl, locOiod in 
Bothell, W.,lunl¢>". The gl)"<ll anal)«• wore perfonncd by North C"ol< Arlal)'tical, 
ln~tod, hootod in Portland, O«l!on Level III validation ;, Oeflned ., ..,.,.,;ns data 
qual' ty ustng the quality oonlrol resu It• •nbmmcd by the lal>or..tory UntO« 'P"'i fiod oil"'"'""· 
"w da<a w~ no< oxarrunod_ 

The critetia usod to quoli!}' dala lll'e from lhe Time-Cn<irul R•mo""/ Ac<ton &-plt..g dl Anolp!, 
Plan (SAP) (TOermoRetee 2001), lhe USEPA Co.,rod LtJbororo'Y Prvgrnm 1'\m<t/u.ol 
Guide/,..,. for J~n.c Ddta Reei<>v (USEPA 19114), lh< USEPA Contract LaMralo'J' 
p,.,gnJm FuncMnal G.idoli•es /<N" (kgumc Ddto Revi.,. (USEPA 1-}, the anolyti<ol 
methods, or the professional jufl bf'K'Ill of the val idotion cherni,._ 

Soctioo 2 presents the validation findings .-nd Section 3 defm« tO. data qualifiers. SecHon 4 
evaluate> the project da" againot ~''data qualil}' obJectives set forth in the SAP. Table 2 
pr<>cnts •n e•alua<ion of field duplicate prcoision and Table l is a summary of the qt111lificd dota_ 
Data qualir.cr nog> have been oddcd to the !ample ro•ults in the lalloralory repo~• arul the 
RETEC data talllos . 



PM""'"'""" S<!o T"no-Cnnool R<...,~ Aoooo 

"'~ v~""'"'" ..d "'"Qo~·~ """'"'""' 
TCR "'"""" 

2.0 Vaild.atiBB Resul"' 

'·' Cu.tody, l'r<S<rvation, and Complet.ne" 
Qualifiealloru 

"'«epboble with 

E:J:ccpt as no!OO below, all sample< were rw:ived intoct, were properly J""'""ed, orul c<JSIOdy 
'"""maintomed as <«toin>l. The"'~''"' comple"' and eootoin reoults fot all sornples and 
'"'" n:qu"red on rho ehain-of-cusoody jCOC) forms. 

The l{ls for "'mples TCR.-E?S-15-1218 and TCR-D-EPS-II-L218 an;'"""'"''" rn lhe COC 
and l>b<mttory «pprt Poe Pon;ok Grbboru, of The REJEC Group, th< ootteet sample IDs ""' 
TCJI.-CPS-11-1 218 ond TCR.-D-CPS-11-!.258 The ll!boOlto')' "'l"'ot w"' coorect<d by th< 
volida(Or_ 

Sovocol "" of somples were above tho rwommendod lompm<we range of 2 to 6 •c at llle time 
of l.OOrato')' reoeipr. When somples ""' """''""" at th< lobo,..tory wilh1n 4 bow:s of coUcction 
<lata ~uol.ifim aro not n:quired. Ill< followi"i sample> wore quoltfied doe to ''"",.'"' otorao:r: 
'"''!""'""" .. d ' ton~ rimo '"""' botw<en collodion and loi>o"-t<Jry' """'ipt 

~ The _,,.,. rn SOG 8WOS64 were 26.7"C (SO"F) ot the tiR!e of tahoratnr)' receipt. The 

period botwoon th< limo th< l""t sample was oollr>::red ond the hme the sompl"" were 
"'""ved ot the tabo=lr>ry w"' awroximotely 4 hour< Due to the potential loss ofvototrte 
oompon"'ts aJtd l""''iblo hiolo8ical degradation, lh< g:L!Olirt< range organics results of 
o,.,, sampl"' woro quo!rfiod as estim""">i (J) or estimated dotectroo limit (UI). Due to 
lho potcntio! loos of olomontol mercury and ml3tile m<IWI)' oomponenos, the mercury 
""'"'" oflhese '""P""' w= qualrfled a< e<tim..OO {J) or estimot<d det.ction lrmot jUJ) 
.. olrown below 

<> The samples in SDG 8ZF1lJlO w.re 16.!'C j6l'f) ot the time of l•boralnry rec.,pt. The 
period be!Weon the time tho 1 .. 1 sample was rolloclr<l and lhc timo lho ""'Pl<s w= 
received at the ll!bora1ory wa> IIPilr•mmstoly 22 h<rur>- O..o to lho poronbat los• of 
V<>lotile components IUid possilrlo triologioal deg.-od•~on. !he gasolme ,.nge orgonios 
resulos oftbose "mples were quali~ed ., oshmote<l (J) or '"imated dotoch<>n lmri( (Ul), 
as ,.,own below. 

The vah<iarion copy of 1h< report for SOG BlJOl43 contained '"""&I'" wmpounds 2· 
Aooro\rrphenyl and nitrobcnoamo-<i; .. torgot •n•tytes The lab=ttory resubmitl«< oorreo\od 
rqton J>llll"'-

The follawm" '"''"" '"'"'preformed but not "'quested un the COC forms 

o Volnlile or[!Onics, poi)'O~Iro ""'"""" h)'droo"b""'· mowts, ""' 1 OC an• I>""' of >an1pte 
TCR-NPS-016 

D Votor,k orsan'"• nuorols, •nd TOC <maly.•cs ofSDG B I )0543 

' 

n 
• • , ___ . 
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D"' Voltd,.ion on<ID•"' Qo<oli<y h•· '"'' 

TCR '""''" 

Sov=l >ample• we<< rece>v<d at ""' lohoratory with h"dspaoc in the ,.mplo j!ml. Thc 
lohondmy w .. oontaotod to venfy !hat containors with ileads~cc w.;rc O'Olded wh<n poS<oOio 
Thoroforo, tO. volahlc tatget anal)'les (volatile O!'gllllLOS and gaooline rong< o~>e•) of oompleo 
w Lth head'f'ace 1n all containers were qualifi«l as oslo mate<l (J) or oollm"""<' delechon ltmlt (Ul)_ 

' 
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TCR S."'!'l<> 

1.2 Rniew of Volatile O'llani" Aoalyses by M<lhod 826011 

l-1.1 Holdio~ Times- A<aptabl< 

The '""'P"" "'"" aoalyz..! Mthin lbo f«lUln>l holding !<mes. 

l.l.2 lllan~ ADalyoeo- Aenptoblo 

2.l.2.1 ~felhod Blonb 

Mclhod bl>nks wc1e anal)'U<l at \he requu»l ftcquenc~ and ta.g<t >ru:Liyt" """not delo"ed 
•bo•o the rq>Oning limit 

ll-2.2 Fiold Bl,..k> 

Trip blanlto were not rolleru.J wilh ill< sampl" 

2.2.l S~rngot• A.ooly ... - Aooeptobl< 

SurrobJII< compouOO.. were lidded to all sampl.., blllllks, and QC "'""'''' as ""luir«l and all 
pcm:nt '"""""1' volues are wi Lhin lhe l.obonllory' s conlrol limits. 

2.1.4 Mo<rl• Spille/Mo<rl• Spike Dopll<ote Anol)'!!es - A«eplllble 

MBinx spi~olmotrix opil:< duplicm (MSIMSD) onal)'!ics ww: performed ., «qui.-..! ond all 
P""""' r=•ory 'IIXI ~ati•e P'"''"' dLffrn:nce (RPD) volueo an: wLthin tOe l.obo>r>tory's control 
hm•"· 

l.M Lobo"'to'l' Cou""l So1oplo Ao~ .. - A«<plabl< 

Llbo<>t""' ccnlnll sampl<ll3bcm>lory control slllllple dupli""' (LCSilCSO.) wm ;malyz«l 
wtth ellCh anal)'!i<al bat<h_ All percent recoVEry •rul RPD values are within tOe lobarotory's 
C011UDII1mits 

I.U Lobontory R•portlllll: Ltmil>- Aoceptabk 

Tho SAP ""1m•<rl I"'Ji<<l .-opo~mg limi" fa.- volaltlo "'P'!i< oompounds were mot fur all 
"mpi<O that wore analyz<rl un~1iul<>t 

2.2.1 FXId Duplltatos- Acceptabl< 

Thtee field dupl'""" wore •n•lrh>l for ;olatile orgonios RPD ••lues could not l>o calcul•tod 
bee""" p<ost11ve resui1S were 1101 detected "' '"Y ot th< "mpl"' 

• '""'"'" ,~,, 

0 



• 

• 

• 

I'M Nonh .. so SileT;.,.cno~al "'"""d kli<m 

Dot> v ~''""'' ""' n.ta o--r., "'"'"'"" 
TCRS.mp~' 

2.2.8 OvOT•ll AMeoSm•nl of Data U«abiUcy 

Th< <a« nOm<livoo for "'""a] SDGs stote thot seven~! calibrotion verification st:llldMl onall'l'es 
ha<e rero<ecy valu" outoido Fu.clional Guid<iinos criteria of 75 to lZS%. ASilocia<od >lllllplc 
results were qualified a< shown below, 

Th< usoobihty of tko data;, Oooo:<l on th< EPA gui&no::< document• nolod p«viously. Upan 
""'"'idenWtrn of tho m!OrmlllJon presented bore, the dato "'' acoepl&ble, e>:""ff' where fla_!Q>l 
with d3u qual!fL<t< U..t orux!J[y Ill< usefulness ofti>< indrvidual values. 

2.J Rovi.,. of Polyey<ll< Aromatic Hydr.,.arbon Analy•eo by Select«! Ion 
Monllllring 

2.3.1 Holdiog Iimo•- A""'ptoble 

The "'mplos w<= cd<BCtod ond onal~ within the "'GUired llolding tim" 

2.1.2 Blank Anall'l'es- A<eept•ble 

2.J~.l Molbod Blanks 

Method blonks wer< analyzod ot tho f"'lUIIod li<quoncy and targol aaal}tes wer< not detect«! 
obovo lho I<ponin,g limits. 

uu ~ld Bla.oloi 

field blaoi<o are not =<lcialed wiLh this sample set. 

2.J.J Surf<>il'" Aooly><>- A«epi.Oble 

Sutrogoto <ompou.W '""" ilddod to all sample.s, blanks, arul QC "mples as requir«l ond all 
percent recovery vlllues ""'wiU>in the labotatol)'"> oontrollim<t> 

2.~.4 Matrix Spiko<IMatrlx Splk< Dupli<al< Anol)'><> - A<<eptoble with 
Qoaun ... riono 

Except" nuted below, MSIMSD •nlll,ses ""'" p<rfonneJ "'<Guimt .,.,j all~"""'"' r«o•ery 
arod RI'D volues '"' ,.,n.,., the bbmatory's control lim>!! . 

, 
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Oo<a V ''""''"" "'" Dsto Q"l<tl' A<"'""""' 
TCRS>mp~• 

The MSD n:onvory volue for mdcno] 1,2,3-cd)pyo-=o in th< opi<<rl •n•l'r'liS of umple TCR-EI'S-
001 " abo•• tho la\>aratory's oontrollim"' at \80% 0." quohflors are not required Oeeouse u., 
MS r«ovcry" •=!'l>blo. 

Tl'oo MSD """''eJY >alue far chrysene tn the spikeol anal)"i> of sample TCR-CPS-188-06 " 
below U.., loho<atory'< control limo!< at zero f>O«eoll (the l:lboratooy coportod lhe value "" a 
nell'tive number)_ Dota quahflers ar< oot required b<couse tl'oo MS ""'"""'is ""'''tab I< •nd 
the """' sarnple ooocentration overwl>elms the amount spiked by a factor of 15_ 

for tl\e t-IS~Sl) onal)'>" of sample fCR-SPS-25-18, tho m>tm sptko ond !<.PO valu"' of 
ctlry>O<tO ore above the I.OO"'IO'J''' conlrol hmHs at \65% ond 53%, =;pocHvdy The chryoone 
rc:sult ofsamplo TCR-sPS-25-1 8 has been quali~ed as estimated (J)_ 

).3.5 L.oboralo'l' Conlrol SaDlplt Aoalyolo- A«<ptablo 

One LCSILCSD P"" ,.-.._, """ly.od with =h <>traction batch. All pen::ent recovery oru! RPO 
v>.luo• ""' withm the loboratory' s control lim i ts 

l.l.6 Lal>oratory Reportin~ Limit. - A«epl3ble 

Th< SAP required ptojeot reponing limHs k>r 90ll PAH onaly<"" wore mol for •II 5iUnplos tilat 
w<te onalyzed undiluted 

U.7 Jileld Dupli<a""- A«optablc 

TM:e Held d"''hcat<s wei< onolyad for poi)>O~Iic aromatic kydrocarborei. The &AI' critenon 
for fieM duplicale P""""" "RPO volucs icos than 30 filrwat<r and less !han 50 for wil. Tfle 
I""''""" of the f>eld duphoates is ocoeptoblc as shown m roble l 

l.J.8 Ovenll "'""""'"'of Data u .. abiUty 

The ]l)"t<n< result'" the ori[j'nal analysis of sample TCR·CPS·l3·l8 l\M b<cn quolificd as 
liTI\J"ble ( TCJ ""'") l>«ouse the volue is ahove the calibnttion "ngc. The p)"l'<t>< re>U It in the re
onol)">" is oo«rtoble 

The coso ""''"""' stole that sov=l .. mplos have '"ternal "and;nl rewvery values bolow 
me1hod """eptan<e hm'" Wheol Lhe rceo•<IY of m1 intom>t "'"'IO<U is bclo" 1h< m«ho<l 

entenoo, "'"" •n•lyles q u01111101«1 "!!'""" Lhot '" ""'" I """""rl m q "'" li«l .c' est1m <Led (I) or 
'"'"'""' <l<leoMil limit {LJJ),., '"""" '" the followmg "'"' 

' 

(J 
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The useahilily of the dato is bos<d on lhe EPA guidanoo docwneol< no1t>:l !""•iou~y- Upon 
consideration of Ille infonnanon presen!E<l here, the d•ta are acoeplable, """'~'' whe« Oll!!!!od 
wi<h dola qualifter. !hal modifY !he usefu!n<Sil of tho individual valu.,._ Valu" lllo< <I< ~ec!od 
are not useable for any P"'P"""" 

2.4 Revi""' ofl'<llyeblorinoted Biphenyl Analyses by Melhod 81182 

H.l Holding Tim<>- A<eeptabl< 

A II sam ~les l'ere e. '"'«00 aod ana l)"cd " lth"' t lle requ•l«i holclins " mos . 

' 



l-4.l Bl>nk Anolyses - Ae«ptoble 

1.4.!.1 Method Blonk> 

'"' Nort"""' '"' T '"'''C"""'' ll<~,l Ad'Oo 
o.~ v'""''"'" ""' Do1> Qoohty "'"'""'"' 

TCX S.mp~> 

M01h00 blonl<> wen: onol)'led a< the requi"'d f""lucncy and targ<l anal)'le> were not daoo""' 
obove "" "'l'orttng limt" 

ZA.l.l Held Blank> 

f i old b 1.1n~s O!C nut ossocto"od wn h this somp I< se1. 

l-4-J Surro~•te A-noly, .. - A-«optable 

Surrogote compounds weco O<ld«l to all samples, bl•nko, and QC "'mplo> " roquircd All 
peree111 """'"'IY >olueo are wilhut 1hc lobotolu'J"' s oonttol hmil> 

1.4.4 Matri< Splke/Motri> Spike D~pllca>e Analy«> - A«<ptable 

l..tatrix opikelm"rix sprke duplieato anal)'>" we" pcrfurrno;l as required. All percent recoV<ry 
and relative percent dirference values are w<thm !Oo lobor<lory"s cootrol limits. 

1.4.5 Laboratory Control Somplo Analy>i>- Ae<Opl•ble 

One LCSIJ.CSD palT '"' analy=l w"h """h anal)'lJe<l huleh All P"'""' =ovcry and RPD 
voluc.• = w1thm tllo laboratory'• control It mit>. 

l-4.6 Lobo<atnry 11.<.....-~•g !.ltRJts - A<«ptobl< with Dl«u$dOn 

The SAP «GUlt<dprnJe<t roportlng hmlts were not met for sotl "mples The soilltm•'-' reported 
hy tho loborolm)' oro obov< tho obo>O the SAP prnject «poning hmits 

l.4.1 Jileld Duplltates 

The field duplteotes were oot •nal)'l«l for PCllo 

1.4.8 Ovo<alll""'""""' bf D•ta u .. abilily 

The "'"' """"''"" foe SDG llll0\23 •tate> Lll" the •nit.al t•ld>r.:ttlon vetlflcatio" and CCV 
'"nrlani e<eovory val'"'""' ou,.ld< the metnod criteria Data qualifiers oro not required because 
the m<atl recovery ;alues are aooeptable >nO the '""'""'Y v.luos on <he second eolum" are 
occoptablo 

I he ""'' b 11 oty ol <he <lac; 1> l"s<>:l Otl Ll" guodoo>eo "'""'"' '"" I i S<«l oi>o><. U pu n <Oil>l<l'n" io 11 
of the lltfon"'""" P"'-''"'"'' h-ere, the •l.t<o '"' "'"''""'blo <><ept where n.,"l!e<J """ <IHt" 
4 """ ' fie" tlt;t 11>0<! ' f y th< ""' fulnc" of the i n <I I '-'"''" 1 ',d Ll"-' 

I'~ '"' < .,,.,,_,, "'I""'' ' (" "'"' 

0 
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Rev..,.. of Benzene, Toluene, E<bylbenzene and Xylene AnaiJ•es by 
Ml."lhod 80llB and Volatile 1'"'-roleum Produ<ts Analy•es by Method 
NWrPH-G• 

2.5.1 Holdi~g Times - A<eeplahl< 

All ..,mpl<> W<r< cxtracl<d and analyzod willun lhe ""lUlled holding times 

2.5.2.1 M<1hod Bl•n"' 

Method blan~s were analyzed at tho ""'~"'""' frequency ond tar~ onlll)'les were not ddo<ot<rl 
above th< "'''Drtlng limlts. 

2.5.2.2 H•ld Blooko 

F1cld l>lonb are nol ""'ociat<d with this sample ><C 

2.5.3 Snm>gate Anol}'ll"- A«<ploblc with Qualiflcatioo> 

Su<rogate <»mpounds weo: ..Jd«< Lo oil """~''"" blanks, lllld QC samples "' f<G uired. hi>::IJI as 
no<ed below, ollpcn;t>l'l =ovory valuo; are wHhm the lolloratory's controlltmits or ti>:: M«hod 
NWTl'H·G• critena of~ to l!iO% «oovery. 

The 4-0romofluorobon>.er.o t=V")' from the NWTPH-0. mal!"is of sample TCK-EP5-Qll " 
aOO... "'' melhOO criten• at 16SS The p!Oline Ill1\gR hydroc:utons reiiU!L of """''ll< TCR-EPS· 
011 ha.o been qoalif><d .. e<timated (J)_ 

2.5.4 Molrix Spi~Mol<io Splk< Dupll<ote Aul~ .. ,- A«Opl•bl< 

MSIMSD onalyGes '""" ""'l;r<od as «GUire<! and all percent recovery aod RPD values "• WJthin 
the Jabo.,ttory' s conlrol lmul;_ 

2.S.S Loborotory Control S•mple Anol~sio- A<eeptnbl< 

One LCS/LCSO pair was analyzed with'"" analyl"al balch All per<ent =••"')" and RPD 
•·''""" ore wi Olun the l•bo r •tory' , control hm' t; 

>.5.6 Labora<o<y R<porliog Limir.- Aw•ptohl• 

T1>e SAP ""'""" project rcpo~ing limits weco me< hy "" '''"P'" Lh" were '""lyml und,lot<>.l 

' """''' "· ~'" 
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TCR S.mpl" 

1.5.1 Field O•plk.ola- lt.«rplo~l< wllh Q~aHfl<ation> 

Twelve field dupl;c.re pa1" are assoOlated with this sample set 'llle Slt.P ~ision oritmon faT 
soil S""'Ples is RPD values less thon 50_ Wi<h one e:<e<ption, all fie~ duplioalo RPD values ote 
aoceptobk. 

Til< gasohnc !1111g0 hydrooa!hons RPD value fur fiold duphc"c poiT TCR-EPS.Qili'TCR-EPS· 
011 is at>ovc Ill< SAl' en""'• ot 143%. 'lllo """'''"' '""S' hydrooarbon results in both "mplcs 
have boon quol•fiod " ""m"od (J)_ 

1.5.~ OV<raU lt.'""'..,..t of Data Useablllcy 

The useability of Lho data is b .. ed on Lhe g111dance docOIIlents lisle<l "'""'- Upon consideration 
of Lhe inll>rma!ion ,...ented here. 1bo <lirto ar< ooccvtoblc <><<"' where floggod wi!h data 
quoli fLer-s tlllll modi ry lhe ~JSefulnoss of the ind i viduiil '"'""· 

Revl<w vf Semivvlatlle Priroleum Prvduct An•IJ"<< by Method 
NWIPH~DI 

2.6.1 Holding Times - ..._,.ptobl< 

All ...,plco wm """'""'and =l)'<od w1thm the I"'!Uired holdl"8 limoo. 

2.6.1 Blook Aoalyuo- Ac<fptobJe 

2--6.2.! M«bod 8lank• 

Method blanks wOTo >nolyurl al tho "'!"'red !i-<quency and tars« anol:l"" '""'"' not deteoted 
at>ovc tho rcponmg limil>. 

2.6.2.2 Field Ulank• 

F1old blon"' are not assoctated Wlth this s-ample sci-

2.6.1 Su,.ugott Anoly,.,- Acooptoblo with Di>eu,.lon 

Surrog>to <omr<><'""' "'"' oddoJ to •II somplco, hi•" b. at\d QC "m"b " """'red, E>ccpl " 
not<d below, all poo::c'"' reoo.ery valu" are within the i'JWTP>I m«hod ontena of 00 to 1 lO%. 

"' '~""' "· '~" 

~' 
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TCR S.mol" 

Se\'mll 58rnplos have NWTPH-0. surrogate rc:«>'CJ)' values outside tO. m<thOO onte<ia. l)ota 
qualif;c" .,.., not requ•«d becaose an•IJ"'i• at • d<lutoon r=de" tho surroll"to quon.,tollon 
inaccur.de_ 

2.M Matrh SpikeiM•tri• Spih Duplk•l< --.naiJ>., - A"<ptoble with 
Quolificotio:ls 

E:l«:<pt as noled bolow, MSIMSD m duphoate a>lOI)'>es W<te analyud " required aM all percent 
n:oo•cry and RPD V>luos •~ withm the l•bomlof)''S C<Jntrol hm1ts 

Th< tobo<OlO')" d1d not repon MSIMSD or duplicate results wuh the wat<r so•mplos. l)ato 
qU>.lifier< are not require<! b"""''' tho a<<:opl>ble LC:ill.CSDo dcm<>n>-olh< anal)'l""'l syotem 
;, in control orul !he oco<yloblo """"golc recovery »luos doomo""""e lhat moon, <!feel:! are 
minimal. 

The lube oil range hythocarbons RPD voluc for lhe duplicate anall"'iS of sample TCR-fl-.5 " 
obovo th< la\•;.,olary's oontrollimits at 40.lo/~ The lube oil nln,!l< hydro:arl>ons toS\lll of sample 
TCR-F3-.5 b" been qWIIif!e!l os estimated (J). 

For llio duphoate anolysis assooiol«< wJth SDG B2F0ll0, !he ~•<O<I m~ge h)'droc"bon> lU'D 
value is above lhe loborlllory's oontrol limilo at I OJ% Dolo qlU'Ii~= an: not requi"'~ b""""'' a 
non-~oject sample was analyzed as tho duplicat<_ 

The Rl'D values of diesel range hydruco<bons and lube 011 range h)'droc•<loo"' 1W the MSIMSD 
anoi)'Os of somplc TCR-EJ'S-019 MO above doe labor-oto<y oonlrol limilo Bl ~ 5 and 55.7'Y-. 
t<Opcctivoly. The di<><l range hydrno.,boas and lube oil nm~e h)"l""""bon' reOUl!S of ....,pie 
TCR-EPS-019 have b= qualtfled a< eotim"ed {J)_ 

The lU'D value of dic«l ..,.., hydrocarbons fur thc MS/MSD analysis of sample TCR-H&-.5 is 
above the laboralmy conlrol limits at 47 .5%. Tho diesel rango h~ result of '""pie 
TCR-H&- 5 h'-' been qualified " estimated (1). 

!.6.5 J~nho"IO'l' Control S•mpk An•ly.,..- Accop,.blo 

One LC5/LC~D pnu wos ,onalyzerl w•111 caoh omal)1"·'' b"ch. All verccnt recovery'"~ IU'O 
vnl uoo ""' '"'""' 1 h< t oi>ord!Ory 's conlm I h nliK 

" 
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1.6.6 Laboi"Otory Repordng L!m!!! - A<«phoble 

The SAP ""lULr«< proJe<l roportmg hmlts were mot by all samples lhat woo: analyz«< undiluoe<l. 

2.6.7 field Duplicate>- A<eoptobl< with Qaolificolioos 

Twelve field duplioat< poi!"> are .. socialed \hi> samplo SOL. The SAP precision crllenoo fot <oil 
"""~''" i> RPD valu<> loo;s lhan 50. W<lh two oxoepti""'· all fLeld duplicate RPD '"'""'are 
"ceptoblo. 

TO. dt"cl range h)'dmcarl>ons RPD '<IU< for focld duplicate p.air TCR-SPS-OHVTCR·SfS-011 
LS obove llle SAP cnt<ria at li<\";.. The dicsol cang< h)'drocilrtlon result< of both s>mples havo 
l>oon qualified ..., """mata;l (J). 

TOe <liosol ,..,go h)'drncorhom llPD value for 
EPS-268-12 "above lh< SAP ct1tona at 53% 
=npl<> have been qualifLi:d os estomate<l (J). 

field duplic.ate pa" TCR-EPS-260.. 121TCR·D· 

TOe diesol ""30 hyrlnJcalt>o• """'" '" both 

2.6.8 Ov=U ,..,...,.,...,of Data u .. obm.,. 
S<verol ca.e norrat""" <tate that the 2-fiuorobiph.,yl r=very values for lhe LOL!lal cahbr>hOn 
vcnrocahon ot contmaiog calibration verifie>lion are ootsulo methold criteria_ D.,. qual,r,.,., are 
,.., ""~"""" becau"' 1-fiuotobiph<nyl is a surrogate. 

The ca<e nmative for SDG B2H0034 ""'"' that lhe lube oil rang< h)<lrocorOOru arul octacosanc 
recoV<ry volnes 1n sevenl CCVs ""' olmvo crilen"- Data quolifi<R ore ,.., requir«< for 
ocloco""' bcca"'e it is a snrroglllo. Th< lnbe ml nn1go hj<l,..,calt>o•• resul" in lh< 09>0C<al«< 
samples have b<en qnalifi«i "'">llmalt>l (J) as snown Oelow 

" 
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The u«llhiln~ of !he data is l>osed on !he guidanoo documcnl> lisiEd aOOve, Upon eon>idoration 
of th< infotrnatoon presemEd """'· the data ""' ac<oop<abk e<cqol whe't' ~·~ wilh d.ta 
qu.olif>e" that.nOOify lhe usel'ulne"' of the indiV>dual '"'""' 

2.7 Review or Metals by Method> 7471A and 600.0 

2.7.1 Holdi•g Tlm<> - Aoceptable 

Tho '"mplo; wet< onalyzed wnhin tile "'Glll"'d holdong timos. 

Z.U Wonk Aoaly"'- A«<ptobte 

2.7.1.1 Mothod Blonlui 

Molhod blank< were anal)'Ud at the requu..l fr<quoncy. Tar!l<l anal)'les """"'not det«t<d in the 
method bl...., above the reporting I omit. 

fiold Bl .. kl 

l._B Duplica!< Sample Anolysi•- A«optobl< witb Qualif«o~ooo 

MSIMSDs '"'" anal)'>ed to satisfy the duplocate rf<1uirement of ohe melhod. E<eept "ooted 
below, oH RPD v>lues are wothtn the laboratory's controllomiK 

Th< RPD values for barium IUid chromium in the MSIMSD anal)'l!iS of wnple TCR·EI'S-228-12 
are ob<we the laborOlory's conlrol limLts at 26.0 and 21.6%, ""''"'"""'Y D ... qualifiers are oot 
reoommended bocouse the RPD volue< are l>elow lhe Funet1onal Gu,delines eMter10n ofl5% for 
soil samples. 

Th< RPD value> for banum ond chromium m th< MSIMSD a""l)'>is of somplo TCR-EPS-9-
1 25B '"'above the lahoraltny'• oontmllirruts at 36.4 and 60 2',\,, respechvcly. Th< barium Olld 
chr<>rnium reo;ults of "'mplo TCR-EPS-?-1.25B havob""n qu•l1fied ases<lm•led (J). 

l , 1 .4 .'<lu<ri' S pi ~e S"mp!< A nu I y > i> - '""'' ''"h to with Qu oh l>eu I ;.,,_, 

Mntm >Juke '"'I'"'' w<'IT portbnn«<l ·'' tho '"'!"'"" fcoqt<ency E"cp1 "note(! below, ,,II 
pCCCOlU """"''' v,d UOS 0 « wi11uu l•bnmlory' ' c() olrol l1mi" 

'·"' ""' " ' "") 
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The banum MSD c<eoVO')' value and the ohrnmourn MS ond MSO wcovery volues io lh< spil<e<l 
anal)"" of samplo TCR-EPS-9-1 25B ore outocde tho laborato'l''• conlrol limLts " 214%, 16)%, 
and 60.2%, re.sp..o"vely_ Tho dornmmm t'csult of =pie TCR-EPS-9-1-25B h1t5 l>con qoalified 
as estimated (J)_ Tlte banum resull does not requore qu•l1fioaMn hocao<< tho MS =overy" 
acceptoblo. 

The horium r=wry values of lhe MS ond MSD analyS<s of somple TCR-EPS·OOl ate below 
Funct•on,•l Guodelmcs oritm• at zero 1•:roont each (the lal>oratory nvortOO thoS< val\les " 
'"~""' mombo,.,) 1 he bun"m <C>UII of smnplo TCR-EPS-001 ha> be<o quahfied '" estomoteol 

'" 
The b""""' MS '""'"'">' value of .. mple TCR-SPS-21-18 is obove Lh< lol>ar.ttory'; OO>llrnl 
lorn its at 141%. O.to qu•l•flers "" not ""~""'"because lhe MSD recovay is occeptoble_ 

lhe hoti= ofl<i chrommm MSD reoovery "'""of •=plo TCR-EPs.-22B-12 .,, t>elow the 
labor.tory's oonlrol ltmlls" 29.2% and 65.2%, n:>jlO<otivoly. Dala qualtfiers on: not T<GUUl:S 

b"'""' tile MS reoovocy "]""''"" ""'"'J'IOble. 

TOe p<lo'l d•ll"'l•on 'P'"' ="'Y afbanum in sample TCR-EP5-L7-06 is below melhod omen• 
01 4J l% Dala q,.[i[;e,. "" not l<G"'red because lilo matri> sp1l<e, matrix 'P'l<e duplicale. and 
laborotocy cont<ol "mple "''""''Y values ate acceptable 

2.7.5 l•borolo'}' CODlrol S•mpk An•lyoi•- Ac«plahle 

Doe LCSILCSD palr was onalJ'll'd with ooch analytical balch. All perc<nt reooV<ry valu<> arc 
wnhin FunoiiOnal Guidelines cnteria and all I!J'O valueo ""' wilhm the lobocatmy's oonlcol 
limila_ 

2.7.6 Labornto'}' Jtoportlo~ Limi15- Accep<abl< with Diocu5Pon 

Tho SAl' '"l""Cd P"'Jeot ~orhng l1mib weco 1\01 met fot lol•l meoals The SAP doe< not'"' 
ropomng limils for wator anai)"C<. 

2.7. 7 Field Dupii<OI<> - Aceep,.blc wilh Ou•lific>~io"' 

'""' fiel<l Oupl"""' "'''" """'Y"d fl'l '""''''· Tho p<eci"o" oril<n> '!l«tfoe<l '"Oho SAP" 
ll.PO ""''"'' I<<>'"''" JO for""'" '""'t>h """ [c~, tlmn 50 iOr ;ml "'"'PI"' Exc<pL <> not"'l 
below, lh< pcoOlsion nf ]110 field duplio.llo P•"'' "auocpt,,blc F1dd dupl"''" P"C>SIOI>" 
p««tllt>l '" 1 "h I o 1 

n 
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Tho RI'D value of •=nic and chromium '" f,eld duphcole ,..;, TCR-El'S-M5-061TCR-D-EPS
MS-O(; '"' •bove the SAP c~lcnon at 53 ..,d 62%, <e>pcciiV<Iy. Tho """'"' af\d <hrommm 
«>ulta ofOO!h "mples ilavc boen qualif,<>;!., "'"m"""' (J). 

U 1< Ov.r•ll A""' men! of Data Us.,bimy 

The useabilicy of tO. <Iota is based 00 !he guidance <l<>euonents lisled above. UpOn oo~tion 
of tho informalion iJNsenlcd here, lhe dato are acceptable e<C"f'\ where fl.ogg.d woth data 
quolifiers tilal mOOil'y tho uS<fulness of \he iro:lividuol values. 

2.8 Roview of Convont!onoll'arameters 

Z.8.1 lloldiug Tim<>- A.,optable 

The "mple;s were analyzed withm the required holding llm"-

U.Z Blonk An•IY'"- A«eptablo with m,.u,.i<m 

2.8.2.1 Me!holl Btank.l 

Mellood bll!n](s were """ly«d et the n:llUH-.,;:1 l«qucncy. Taf!lel onal)'les were not detected '"the 
meli!OO blarW ab<r.c !he "l"Jl1ing l<mit. 

The dry weigO! melhod blank ""'"'" wore «:ported <JS I 00",., Tho JoOOratory wO> oon"coal and 
dofinal the method blilllk rewlt as tho w01ght of tho pan d>Vtdal by tho w<lght of the dried piDI 

oxpr<>5<d " a per<ent. Tttetrlore, a restllt of 100% "'Presents an ""<Oplabl< blank 

Tho 105Ult of the dry wei~Or. method blaoi< associated with SDG B2JQI2) i• 99.8%. This 
ropn,.onts • 0.2% positi>c result, which is below the rq>QIIing ltmit of I ,(1)',, 

2.8.U field Dl•n"' 

Fteld Olanks ore not asso"'atro wtlh th" """pie set 

2.8.J Dopli<oto Sample Analysis- A"<ptablc with Dioou,.ion 

E> copt as 110Lod bel ow, lobomloty <1 up I '"''"' "" I Y''" '"l'C per lot 111 cd " the req u i red 1\eq uency 
•nd oil ~PO voluos '"' wlt ltin lal>oralory · s cootro I I '"" " 

" 
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Tho lai>O!alory did not repent duphG~~t< >nlll:fi"' f<>< TOC "' dry weight Oa" qualifi= are not 
recommended fllt TOC b«au<e lhe LCSILCSO d=oon'tnot"" tO< analyucal 'J'iiOin JS m-<Ontrol. 
Data qualifiOf! .,.. t><lt """'mmond..l foodry woo~l bcoa= the field dLI!IIioales ~ acce~Ole. 

2.8A Matrix Spike S•ftllll< Anal}'lles- """•ptablc with Di!<US<ion 

Except"' no<od below, motrix "Pike analyS<S ww: perf""""' 01 1he !OGUired liequef\Cy or.! oil 
r=onl r<covery ""'""' ot< withm lhe laborotory's oowoll1milS. 

The labotdloty dnl not topml 'P'k<d '"'IY'" fot TOC D•t• qual1fim •re no< =ommendod 
becall.!e Llle LCSILCSO demonilial"' 1he onalytocal 'l'""" i< m-conlml_ 

2.8.5 L-oborsiO'J' c .. or<>l S.mpl< Ao•l}'lles- A<ctpoabl< 

One LCS "' LCSILCSO was anlll)'U<l wilh =h \octch. All """""''o=m:IY 1010 RPD values = 
with' n the 1""""-IOtJ' , <•mltol l•milS. 

1.8.6 L-olloralo'J' R<porol•g Llmllo- Aooeptabl< 

The SAP «quired projeol reponin~ limits were mel for TOC. 

L8.7 Field Dupllootes - Acrept>ble 

T W<l ve field dupl'""'' '"" """"'10<1 Wllh th" =pie "l The ~"""'" oo oritc"' tpecifie.l in lhe 
SAP \S RI'D voluos less thi!Jl 30 for woter •ample• '"d loo• """' 50 for ooil satnp!es The 
pt<eision of the field duphc•tes" ow;v~oble"' •hown by the low RPD vaiU<S li•t<d ;n Table 2. 

1Jl.9 o .. .au Ao-•-•• of Daoa UsubUicy 

The useabilicy of llle data is 0..00 on Llle EPA guidance dllcuments liste<J at.;m, Up<m 
considerati011 of the infoonation presented h=, the data ore w:ep~able CliC<pt wll= n.~ 
with doLo qualifiers that modify Llle usefUl""" of tho individuol valuos. 

1.9 Review or Folyohlorlnol>d Dlbenzodlnxln ond FolychloriDa .. d 
Dlbenrolllron A•olyses by Melbod IWIOA 

2.9.1 lfoldi•g Tim.,- Aooeptoblt 

All samples weto '"'"''" and onolyzod wlthm the required OoiJin~ time.~ 

0 
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2.9.2.1 Metbod Blaob 

Mo!hod blank' wee< anoi)'Tod 31 tho t"!uired f""luonoy. Th< me!hOO blanks ar< li= of t..yf 

anol,...,, ""'"'' tho co~o!bng limit 

2.9.2.2 Field Blonlu 

Field blonks me Ml ossom«d wLth this ''""~lo"" 

U.J ho.,pe Dilution lnl<rnlll Stoodard (Surrogolo) ADalyses- A«:<plable 

L>.bele<l isotope dilution 1ntemal stOJldarrl com"""nds were odde<l to all """P'"· blank!!, and QC 
samples as ""!Uired. All recove<}' va""s are wi11un Metnod criteria of25 to 150%. 

2.9.4 Cleanup Recovery lnlemol S .. ndord Aaaly> .. - A<ceptablo 

The labele<l ci""""P rerovery internal Ola!ldar<! was addOO Ill all """'Ples (OJld assoei>lo:l QC 
samples) that T<GUire.l clooanup. Sl!le< Metnod 8280A do>e.o t>Ol h" =•v<ry criterio, the criteria 
of Melhod 821l0 """ uii<d All cleonup <="01)' intertu!l •tand.,d, mce! tile Method 8290 
criteria of 40 to ll'i% 

2.9.5 Ongoing Pr«i<loo and Rt<ov.ty Aoaty_....- Ac<eptoble 

Ongoing precision and recovery samples were analyzed at the "'GUi«d fm:[ucncy ""d all perr.cnl 
"covcry volucs are within tO. laOOratory"s control limits. 

l-9.6 Lllbo<alory Repor1iug LimiU- A<<~lablo 

The SAP IOOJUired project,..portmg liotil< were met 

2.9.7 F_l<ld Dupli<a!es 

The field duplicates were not llllalyzed for PCDDs or PCDfs_ 

2-9..8 Overall Ao .. >Smeut of Dila Useabililjo 

Tho ~uality of tho data "JUdgod agoin" the EPA guidance documents listed above. Upon 
con,.doratton oftilo infocmanon ~""""' ilo<e. tho d"a ore "C<:Iltatlle 

,~ .... .,." """' 
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3.0 Definition of Data Qualifiers 

3.1 Or>ganic Data Quolifl<rs 

PM No<tbW<ot S" T......CnO<.OI R<-~ A'"'"' 
o ... v ''""""" ... o ... ~"'" """"""" TC!l l>omp~, 

The followmg dota valodation qualifiets were us«! in the ''""'w oftll, da<a sot. TO..C qualifi<r> 
are fi<lm Contract Lotlo"tory Program National Functional GUldehne. for 0'1!•nio Dalil Reviow 
(VSEPA 199\l). 

U Tho •nal)'le w" •n•lyzcd for bur nol detect«! •bo:we the reponed sample 
quantoratiun l1mit 

I Tho anal)"" wa< po.,tivoly id<ntified; Ll>o ....,;>tod numoncol valoe is th< 
•I'P"'xim"e oonc<ntralion of the llllal)'« in the oample 

VJ Tt.:: anolyt.: was not dcoootod aOOvt the ~«< slllllple quantitation limit. 
Howe=, tOo roporl«i qumtilation hm" i• "''P""imat< or<! may or may rw;ol 

""~""""' the actual limit of quontHillion "'"",."'Y lo aocwalely ""d p=isoly 
mOO$Ur< the atul)'le tn the ""'P''-

N The """lY"' on<liu"" the presence of an anal )'I< for which the« is presump!Lve 
ovodonoo to moko o '1entolwe .&ntifical;.," 

NJ Tl>e aMIY"' indtc""" the presence of an anal)'te tha< ha< been "temat<vely 
idenufied" and lhe as&emted numerical >Olue r<prosent< tt< app<Oximate 

'""'""""'ion. 

R The "mplc r=lt• are r<jectcd due 10 senoo• dcfimndes in th< obility to aT\111)'7.< 
the samples om! m<el quality control =tori>- Tho p<O>rncc or """'""" of tho 
anal)'tc cannol be vcnfred. 

3.! Inorganic Ditto Quai!Oers 

Tho J;,llowin~ d"a vahdlllion qualifi<n were useol Ln the revrew ofth" dilt< "" These qualifiers 
'" &urn Cont""l Loborntory Progrom National Functiorutl Guidelines for Inorganic D"a 
Re,ew (IJSEPA 19'.14) 

IJ The material was analyu.j lbr, ""' w" not dctoo!ed aOOvc the level of lhe 
ossodated value, TOe """mted value""''"'" the sample quantL,.tion lim" or 
the '"mple delocl<on l<m< L 

J He nssoc i "«l va I uc i 5 an cs11 """"'I 'I "'"""> 
L'J n,. matenal wos aoaly.:ed for, bul ""nor oorcctO(l 

ost<ma1c ond may be '""'"'a1e or <mP""" 

" 

The ossociatcrl value is"" 
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R Tile d>Oa a:e unusa!Jlo_ (Notoo A.nal)'l< may or may nol be P""""'-l 

4.0 Assessment of Data Quality Objectives 

4-1 r.-.<~•lon 

P"'""'"" " • measure of lhe munwl ogre""""' .'fnong mdi"'duol m<.,uroments of lile s.ame 
pmP<"Cly, nnd" ptcscnbed sinular conditiO"'- P''""'"" is do~ocm,ncd lhrough onnl)"5'> of 
MSIMSD<. lCSILCSDs. sample dupli<""'· and field d"''l'ca<e ""mpleo. Duphc•to "rnplos ore: 
ev•luated for pr<C1Sion in l<rms of RPD RPD is &f1ned 0< lhe dilfmnoe bctwe<n the two 
duplicate results di>1d<d by the mean •od "'P"''...:l"' a p<«ent 

The ~"""ion of !he voi•Ole orsani", PCB. ioorg:Jlli< (TOC lllld il<y weighl), and diOJtin data 
meet< th< DQO of r!.e SAP Laboratory pcocision is a«"Jl .. bl< b<Cllose tile MSIMSD al1d 
LCSILCSD RPD valu" are withm labomlory or mctnod aoc<v~anco ltmlls. Field prect51on is 
acreptabl< b<cau.se th< field duplica!e RPD valuos ar<: wilhin th< &AI' c<ite<ia. 

The prec"ion of the polycyclic aromatic hjdm,arbon dot>. moelA !h< DQO of the SI'J', w"h the 
one e.ception. The chryoenerosult of "mplo TCR-SPS-25-18 i• tmp<e<tse os sOO..n by tho high 
MSIMSD RPD volue The r<:moining MSIMSDs oxh1bit a<c<plablo RPD .alues ond the 
precision oftl>< LCSILC~s i!lld field duplioato" "a=plAble_ 

Tl\e w«ision of th< volatile P'"roleum prnduct and l>eozene, toluono, ethyl bon«•" and xylone 
(BTEX) data moe'> the DQO of the SAP, Wdh one following eJ<«P"""- The gl'>Oiino range 
h)<looc"'l>an> ""ult< of "'"'pie< n::R-EPS-010 arul TCR-EPA--011 a.e impteco"'"' shmoon loy 
th< higt. field duplLoato RPD voluo. Tl>0 P""''""" of the MSIMSO. »1d LCSILCSDo " 
a=ptoblo. 

The l"""ion of the "'"''""lotile !"'troleum product data meets the DQO ofthe SAP, wnh tho 
followin~ eJ<ceptions. The dtesel ""'!>' hydrocarbons r.sult of sample TCR-H&- 5 "1mpreciso"" 
shown by the high MSIMSD RPD value The lube oil ronge hydrocarbons result of sample TCR
fJ .. S is imprecise" shown by the high lab<Jmlol}' duplic"c RPD value_ Tl\e diesel •nd lube ool 
r.mge hydrocorhon results of "mple JCR·EPS-019 are tmprecioe as shown by the high MSIMSD 
RPD values. The dJ<sel range hydrocarbon .-e.oults of oomp!es TCR-EPS-0!0, n::R-EPA-011, 
TCR-26B-12, alld TCR-D-26B-l2 arc impn:tl$0" >hown by the h1gh field duplicate RPD value 
Tho '"'''""'"8 MSJMSD• and field rlupl~<•te exh1bol a<ooOptoble RPD v•lue> •nd the p=:l5oon of 
tho sample duphcote> and LC&ILCSDs 15 ""'l'toblo "-'well 

T't j)l oc •; ,,, t "''l't ooct.ols ""'·' mwts lh< DQO of11lc SAP. WI !It tile follo"'lng """P!IOo" The 
bunum ond chmmiun1 sompl< f(R-E,S-9- L25B "' unpcoc;,. ,,; shown by the high MSIMSD 
RPD oaluo' The momc •nJ chmnmom ""ults of "'"'Pb TCR-EPS-M5-06 unO TCR-D-FPA
m'K.-06 ore <~npl«ise OS sho,.n by the hogh field <luph«lte RPD v>lui> Tho cem'"""g 

'·'" "'"' "· ""~ 
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PM Nonh~•~ s,,.,-.,~.c"""' Romo~L ""'"" 
Do1> Vol tdo1ioo,.nd [;ot> ""''"' A~"'"~'" 

TCR So"'''lo; 

MSIMSD.• >nd fcold duphc>te .,M,t.:.Oc"f'L>ble RPD v•luo. •nd the precision of the "'mple 
Juphcal" and LCSILCSD.>" •=ptohlc "welL 

4.! A«uTacy 

Aoou"'<y is lh< <i<g= of >gmm"'11 beowccn a n>eosu<Oment and tho accepted refoteoce Of '"" 

'"'"' The bol nf ''""""V ;, rlet"''""c<i by """'"'"'""" of >Urrogotos, moOfi> spik", matt" 
.>pike Juph«to.,, lahorntocy control "'mpb, mellmd hlanh, aod field hlonh The S<tiTOjj.l10, 
MSIMSLJ ond LCS coom·ety v•luo; w<= comp,ed to lhe bho;,tory's oont<ol '""'" m lhc 
cnWn• "' foe<h tO Fnnolmn•l Gu>dolm" oc the an>l)'l•cal me<hod Mothnd ••ld f1cld hl•nlu or< 
anaiJu.l to tden!Lfy cornp<>unds th•t could be mtrOOue<d during th< •=piing, I•J.,rno'l' 
e>:tracHon, or analy~s phase ( 1 e , laboratory con<aminole3) >nd l<>rl to maccurore """II!. 

The ""''""'Y of th< volotLI< orgoniC, PC!I~ ino'SI'"'' (TOC ond dry Welgh<) ond """'" doia 
m«ts the DQO of the SAP. The surrogate, MS, MSD, tCS, !.COS, ond on!!"ing Vf«'""" nod 
""""' ""l' n:wvery values ore oc<q>~oblc ot><l the uocllwd l>lonk , "' fi« o f <011tom il""ion Field 
blonb "' nol ""'""'od w"h thi• somple •cl 

The accuniCy ofth< pol)"')"'hC ""'""""' h)'lrocarton data m<:ets the DQO of the SAP The h1gh 
indeno(l ,1,3-cd)pyrone MSIJ reoovery rrom <flf spil:ed analysis of<>mple TCR-EPS-001 and the 

n 
• • • 

low chryse.1e recovery values from the sptkod analyses of sample> TCR-SPS-ll-1 & ood TCR- /"', 
CPS-lS!I-06 do not affect the occu1ocy or the dota ""because a patten• of bios w" oot obse"'«< \, _ _j 
The rem,nmg '>IS and MW. oruJ the LCS and LCSIJ, recovery values are wtth the laborato[)'< 
controll,mot.and the methold blanKs ore free of contomm,.ion. 

The aocuco>ey of the volo\Lle petroleum prOOuct and BTEX d"a meets the &AI' IJQO, woth one 
exceptton The goooline range hydrocarbons r<>ult of "mplc lCR·EPS·Oll mayb< l>1as<d high 
"shown l>y tOe htgh .urrogale rctovery voluo All n;malmna SlUTDgal<, MS, MSD, LCS, ood 
LCSD recovery values aro Wlthm criteri• •nd the mctt-..1 blanb are Ire< of oontomtn,.ton_ 

The ..:cur1roy of the scml'olatilc ~troloum product daW ""'"" the DQO of the SAP Scve.al 
"<>mpl« h•ve '"""S"" .-cco"''Y v•lu" ore outside laboratory cntena; however, accurocy " not 
affoctt:d boc.u" the "mples 1<ere uoal,.zed at o dtlution The <ema~ntng surrosote, MS, MSD, 
LCS, and LCSIJ recovery values ate within critcna ond the method blonl<s m free of 
con .. mtttallo 11 

The '"''"rocy of tho motals da'" meets the SAP DQO, with two ««piton' The bannm cosull of 
"mple TCR-EPS-ODt 2,\R" "'""''' low"" •bown by the low MS and MSD """''""'' v.lu" 
The chmnlmm """11 of "mple TCR-EPA-9-1 ma)"lle ill,ccnmte '" dCiliOn5tmt<:<l l>y Lll< MS •n.J 
MSD <OCOV<ry e,IIUOI <ll,•t "" Ollt<ltl< tloo l.iboc,llm)''-' '"'""'''""'"(the"''"" "'e t63 .m<l 
60 l%), The LCS, tCSI), 1md the""'""'"'~ MS ·""I MSD 1oeow} ,.,d,o; ·"" wlli'IO Cill";,, 
,md tl>e IH<lhtxl It l•"k' a e< f«o () I c on"mHn•IIOn 

'" '·" "'"'" ''"" 
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Repr.,entotlveness 

PM NOrth .. ,. s,~ T......Cou~ol """"'"' A<oHm 

Dato v "'''""" ... DaN """''"' ~·-~"' TCRS""'"' 

Re~sentativ.ru'" is \he e<tent to wh•d• \he dota rofl«< ti>o: acruol oontillllln"• bel• 1"'""""' 11t 

the sampl<S. Represemativeness is ,.,.,.ro through method an~ field bl>J\ks, ""' pmper 
preservatioo and lulrolling Meti»d ond tleld blank onAiyS<s allow for the do1eatoon of ..,;facts 
that may be ,_n«<"" faiS< positive result>- Pmp" "mple P'"'"'"''""" and h»ldilng ensure 
that sample .aulto re[lec[ <he actual sample oonc<"""''""' 
The <i.ra ><e "»umod ro be "'P"S<ntativt, e><cept for the resullS ftom "mplcs Lh>t were 
imprupedy P"'''""'" and volahlo an•lyle c<sult< ('ola<tle orgamcs eompouods, go"' I"'' ""3' 
hj<lru=bans, ond mercu')') foom -'-'mple e011tainers with h«<dspa<e_ The remaimng dota " 
r<pre .. ntative booauselbe samples W<te prepar<d and anolywl wJthm Lhe requiml holdm3 "m" 
""' the method bllmks ue rr.e of contamination 

4.4 Comparability 

Comporability is a measure of how ''""IY Lh< dato s<l Call bo: compared arul combin«i wilh olhcr 
dato ,.b, Comparobiliry is .,..,..,. tllrou!jh the "" of "-lard industry method', good 
loboratory pra<tlces, """'""ble methOO QC critena, and routmc dotocnon limots. 

The dal• = ,_,..,m«i to bo: comporablo sinoo siaOO.W indu"l)' m<IJ.;.io were u>Cd to analy>e the 

"mple<, tOo meohod QC cntono woe< met, >r.d muhno """''"'"" hm'" were tqxn!Ld 

4.5 Complet2ness 

Completene"' is eJ<pre..OO as 1he ratio of volid resttl" to Lh<: amount of data eJ<pc<tod to bo: 
ob!Jiin«l und<r nomJal cooditions. Complete<><» is dctcrmin«l by assessing the numbor of 
sampb for wh10h valid rosuhs were obtoine<J versus lhe number of ""mples thlll w<r< •u\m>itted 
to lho lobo!Bimy fur anal)'5is. V olid n:sults are resu Its thai ore dol<mlin«l to be usable duml.l! 11>< 
dala »lidalion <=iow procm 

The 90% oompl<ledess so•l w"" mel. The cmnpl<lono" of this data "'" IOOo/~ oino< oil of tho 
samples were ""ai)"><>J orulall th< c<suho ""'"' d<t"'"'"">> to bo valid. 

5.0 R.-ferenccs 

ThormoRetoc. 2001. Timc·Critical Removal A<tion Sampling & Anolysi, Plan (SAP) PM NW 
SilO Fid•igo IslaM. :.car Anocone~ WA l"r<pared for Tex""· Inc. Dultlanll, CA and 
Sholl 0,1 Company. Lnke Forest, CA Prepmd Dy ThommRc1« Cons<>ltmg Co'l"'rnhon. 
Se"ule. W A. July IJ. 2001 
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PM N, .. ...,, S•~ Tuno-Cnoi<~ Rom'"''"'""" 
OoiR Vobdoboo""' D.o~ Qoal"Y """""'"" 

TCRS.mol" 

USEPA. 19~. O>ntmt Lllhoratol}' Program National Fuoctional Guidellne< for IM!'Ilanic Dllla 
Rev"'"· Urn ted Stoles Environmenral Pro"""on 1\g<r>ey. Om<:< of Solid \ll..,te ond 
Em"BC"<< Reoponso. F<bruory 1994. 

USEPA 1996 To<t lolOihOOs for Evoluotmg Sohd WllSfi; Ph)'>icol/C~om•col Methods (SW-
1!46) Thinl Edilmn, Upd.ote> I, U, llA, liB, ..-.1 m Un•tod Stab Envm>mnenl.d 
Proloc.,an Ag=ry. Ofli<o of Solid W"l< December 19% 

USEPA 1999 Contract LoboralOI}' Pro!J'lm National Functional Gu1delmes for Organic D:lto 
Review, US. Enviroumcn"ll Prot<ction A~onoy Om<e of Emergency alld Rern<t!i,,l 
IU:oponsc. EI'A54(11R-W/OOg, Oc<ob..- I '19'1 

WDOE \997_ Analylical Method, for Pelt<Jleurn H}<lrocaltons_ P«p=<l by the Washington 
State Department of Ecology To<ics Clea!lup Program ond \he Ecology Environmental 
LIIOoratory. June 1997. • 
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The followmg quohflers were used on the volidatton of tO. PM NW """- Their gonecal 
defimtion• "" I<Sitrl Dolowo 

. ' 
•W 

. ' 
Below nrc the fonnal EPA defi nllion> liono F •mdioual Gmdd inO>. Th<>c dct1 n ' ""'" m 

hstod m tit< "lnJotion ropons. 

Organic Data Qno!lflel'll 

-,I>< fullowmg dsta ""lidation qualifo<T"S WOIT ""d in tho rcvoew of ttus d"a set These 
~oali[i= are from C.<>nl<~>ct L.bornlory Prog:.am 1\au<>ru:LI Funo\ooonl Guidclm" for 
Orgomc Oato Review (USEPA 1999). 

U The analyte was analyzed for bm not detoeted above rho n:~tod ""'P'' 
qu.<nlLI>tton lnnn. 

J The anol yte wa< !""" '<IY I dcntt fied; 1he .tssc•ooatod nnm on "I , .• duo ,; the 
opp mx """' oot>ecntrot 1 011 o f the •nnl )'lc 111 the S<~mplc 

UJ The anal)'!e wos ool de<eoted above the repD<I«i <ample quo"'""' ion IHHLL 
However, one repone.J quantltaHon ltmit ;, approxunate and moy or moy 
not rcpr<Scm the ootu•l hnul of qn•nlilation "'""""')'to aocn"ld)' anJ 
"'"'""'] y me"""' tl1e •••I,..., ltl the sample. 

~ Th< owly"' lndlcat" the P"'-<enCe or"" '""IY" for wh"h thece " 
P""'OntptLve evtdence to moke o '1ent.,ive tdenllllcatLon .. 

"J Th< •n•l )";, lnJ""''" rhe pn,.ence ol ao an•lyle \hal has heon "lenrat!'·el y 
rdcnttfied" and tl>e assoc1ated nume<i"ll value represent! l1! 'PPtmtmnto 

'" "''" ""' "" 
R Tlle >ample tcsults a<C rq«tod due tn >Orimt< <lcEie"""CS in the ,tl>tlny Ln 

anolyzc 1hc "mple> and meet qu.li•ly conlrul onion• The P"""" or 
.tbsence o f II '" '"' ol yl' C.ttt \10 L OC vc" lhl 

Inorganic llala Qualifiers 

I I te lo II ow " 1 " J.tl.t ,. , I t<l.t Lt on q ,,<h[lct'> " " c '"'"' t n II " " ' tc " o f 1 h;< <I<" ,, ,<t I h«c 
'I"·"'"'"""' fmm Conlt•cl l.tho•·""'Y l'w~r.mt N,ol\Utt.tl hnolt<>n,tl Gttnl'l"'el IDt 
lnO<;·'"'' 1},,,,, F("''<" (LJSECI'A iW4) 
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U The m"enol w" anolyzeJ lo;, hut '""' nul do~.,l<d above !he IC'o'el of the 
moCiateoJ value_ The associ"«! value LS either the "mple quantltatu>n 
hnut or1il<: 5i<mplc detection ltmH. 

J The .. socoated valu" ;, on esltmate.J quanwy_ 

U! I he ma«nol w" onalyzed lor, but w" oot delect<d. The asrociated volue 
;, an "''mote ami may he inac<ur::tte or tmpre<i<O_ 

R rhe data or< unu•able. (Note· An•l)'lc moy or may not be P""'""' ) 
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MEMORANDUM GRmc 

Projcet Filo CLIENTo TXOO'l-149\9-330 

FROM: linda M"""'"'"" 
[lATE: AU!!"•! 23, 2002 

T>oSKo 

RE: 13io•«ay Resol" and LClO 
Det"n"notion 

1 

2 

Introduction 
Thio memoiVIdum !>=<Ill• tho resoll.< of osrlhW'Qm'l bio .... y tests Lhat we:e condu<led 
on 10 ,oil sl!lnplos rollootod on May 29, 2002 from tho PMNW Snc, Anaconos, 
Waahing<on as part of the Ttme Cnttcal Removal {TCR) i\clr<m Sompl« wore coii«lcd 
from !be dllwngnuhont >1dewall of coM ofthe !Our "" pi<o (TCR-sPT-!IO'i, TCR-NPT-
001, TCR-EPT-027, ITR-EP'T -001, TCR-CPT-018, and TCR-CPT-022), liom the cross
grlldi<nt <idewllll of <II< eastern mo<t pit (TCR-EPT-{106). lium two ref<mloo '"'"'"' 
(TCR-CPT-001 and TCR-CP'T -()12), and from a hol>pot area (TCR-SPT-!124) . 

f.ocll soil sample was t<:stcd for 14-days using !he Oil~hwo~m £"""'" foewiu a11d 
pro""'>ls outlir.<d by tile W"'hington Slaco Departrttenl of Ecology (Ecolos:~J (Nooron, 
1996). 111< bio .... y IBho'"""7 performing !he ..,a]yzis was ep~ Inc., in C:O..alis, 
C..gon_ Al'fl"odix A contain> <he bio.,say labonltory final repon illld Appendix B 
conrains a bioassay test dma quality review. All data wer< fo<md \O be ""'ltahl< for 
unqualifieO uso. 

Test Results 
Tho rost prorocol """" tllar endpoints mea'"red on rho 14-<i.ay o:urhworm resr inciL>de 
su"'i"l and mmphological and bduvio"l al,.r>.lion> (Norton, 1996) BohavCOral altmti""" 
may mcludeo lack of burrowing, ooihng, or bolling rogethet_ Morphologrcal changes may 
rnclude· oontr>clion, ri~idity, ck>"l!-'llon, ul<<rB!ion or rhe m!cgumclll, mid-scgmon"l 
swelli ng, sogrn,rat consrriotion, onrl/or '08""''"'' loss- In addiMn 10 '""'' cOOpmnt~ olh<r 
cndpomts •neludeO by epl wore: t~ pr=nco of cocoon• or JUV<n•le. »>d cl>anges rn woon 
"'<ishr ''"'"on '"'""I weight"'"'"''"''"'-'- Tire labrn-atory .-epon indrcoood rbol worgl>l 
r<sulrs Wete variable among ""'rmcnts BecoU>< wer~ht" not • >pcO'frod cndpomt rn tJre 
test mothod, thc>c resull> are not funhe.- discu.,.,;! in rhis memo. Tesr met- crwlpoint 
obo<r-vatioos W<te mode on day-7 and ar test l<rnlination on day-14. Results are summartzed 
m Table I aod ore further d"'"'<ed i>clow 



2.1 Observations on Day-7 
All >Oil "mpl" (~to. ,..,fcr<nce. and oootroJ "mpk') hod 100 prn;cn! sur. ivai wilh oht 
«e<fllion of one "" <ample, TCR-EPT -006. whore 100 pcr«nl mortality "'' noted_ 
S1gnifocant suO-Iottlol beh0>1orol obnormaiLtiO'] wm nolrd in fo"' "mpl"' n::R-CPT-
022, TCR-SPT-024, n::R-EPT-001, ond TCR-CPT-<ll8 W<>rms in all replic01os of 
"'"PI" 1 CR-CPT-022 and TCR-SPT -022 """' h•ghly ogilatcd ,md d1d not ogg"gate 
lOCO o ball " un•ft<Oied worm< '''S"I..-Iy do Wonns m •II "P'""e' of =nples n::R
EF'T-001 on<J "ICR-CI'T-018 were <IL~htly aglt.,ed and did not Ll!lg"g"e mto a b•ll '" 
uooff«tod worms "gularly do Egg''-''' (cocoon>) were noted mall ropli<Ote> of iho 
n<gari>< <Onrwl, an~ wore ai>O fourul 10 sonoe, b<a t\0\ oil rc:pli<ill<:> of both reference 
sample< {TCR-CI'T -001 llrul TCR.-CPT ·Oil) ond samples TCR-NI'T--00 I and TCR-EPT
{127. No egg cases woro foWld in !he otO.r trc,mcnt.>-

2.2 Observations on Day-14 
In addirion to sample TCR-EPT-006 in which I 00 porecnt mortality wos noood on day-7. 
sompk TCK-SPT--024 (tho hotspot sample) olso hod sigmfloont monoi''Y (8! percent 
manali<'") Sl1gh1 mort•l"y (8 pon;enl) ""found m '""pie TCR-CPT-022 Behovio"'l 
Ob><""•"""' md~<ared th>< r~e<< woe< oo changos from 1he d•y-7 observations. Worms 
in all "'P'"'"' of samples TCR·CPT .002 and fCR-SPl·022 were highly ogltoted and 
did not asgregate into a ball Worms in •II rephoot<> of "mples TCR-FPT -001 ond TCR
EPT-018 were sl1gh1ly ag<t"ed and did not 'I:S"'S•" m<o • boll Egg "'"" (cooooos) 
were noted mall rephures of tlio nogoHve <onln)i ond in both "foreoce '-""Ill<> [TCR· 
CPT -<lO I '"d 1CR-CPT -012)_ Egg '"'" were olso found in some, l>u1 not oil r<plic""' 
of "'"PI" TCR-NPT-001 and TCR-Ef'T-027 No O!!g ""'"' ""'< fou"d "'lh< ot!.cr 
lrt:atments_ Survival in til< ncgati'O eon<rol "" 100 poooont 

3 Interpretation of Results 
l"h" >«lion ~"""on ~nterp>elarion of the bloas>lly re<ult! Msod on Lhc mr<rpretl"e 
O<itcria listod in the I"CR wo.l: plan (ThermoR<t«, 2001) '"d os!•mo!<> rOo TPH 
OJ<ICentraMn ar wt11ch :>0 percom of lhe ,.,, o,-g•n"m' would Oc «p«tod to <lie (the 
lCSO con<entratoon) As indocetod in Lho ""'"'plan, Lh< need foo f<1nhcr ocmcdiol "'""" 
o< '"' onoly<Ls is worronted lo< TPH concon«or•nn> '" whioh oh>(]luoc mMality O>ooodod 
2:\ "'"'""' '"" whtc< mot1alioy olso '""·' "·'""""lly 51~nlfi'-"nlly >"""' LO.n mn~al"y 
m the ,-,fmn« ""Lion (pa1«<l 1-l<><. p<O.OI) 
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-, he ""' "'P in data i nt<<p.eLotion "'" to relaoe wo rm monality to TPH """""""''""'
TPH """"""""""' '" samples "'" coloul><ed by ;umming e.t>=Loblo peUoleum 
hydrocad.on (ffH) or.d V<Jl,.ilo pc<rnlcom hydroc;u-bon (VPH) cone<n[<Oiions for 
fraooions with oon-<JV<d•wn~ ca. bon"'"!''- Given lhat several of the '""'PI" ""'d 
hod non-<ldoclnl hy<lrocatbon fra<tions, the """""'"' of non-detcd' •nnuen.:<rl the 
oolculatmn of TI'H oon<eW•"ons, Emy "'" "mplc .moly~ h..! non-de'<C! 
concentratoon> of'''''"' ol th< EPH and YPH C<t<bon tanll"s; VPH range f<>Ciions WCf< 
more f""JuenHy non-dctect In or<let to determine til< eiTeC! of non-<letool> on LC50 
estimatioo, 'I Pll conoent"tLons """' cokulatod m Lh«e ways ""'um•ng th.t oon-detect 
fractions wm present at concontrOOlons of holf the detwron limil, a>Suming that non· 
d01c01 fractioo< we~ present at '""""u'"""' of lhe detection limi~ an<l asS!lming tOat 
non-<lel«l fraction> were P""enl at wncentr,.ions ohero. Table l conlains a >UmTMI)' 
of EPH, VI'H, and TPH con«ntrations fo< oach S<to "mplo Ao" inJicat<d in Tobie 2, 
"'ummg thai non-O<Le<L cono:<:>a,.tions we" P"""' at half \he Oetcc<oon limic the 
percent contrLbution of non-detect concentrations to the TPH con<:<ntr,.ion rangod ftom 0 
per«nt (sarnpl" TCR-EPT-006 and TCR-SPT -024) tn 100 pcn:ont (somple TCR-CPT-
001; a 'l:f<ml« "mplc~ 

Table 1 cOnt"'" o smnmal\' of sample fPII concent.aloM< arul wnrm '""'"'"Y A< 

mdkote.J by the<< dato, there "'" no obsel'•e.J ad•er .. effects below a TPII 
cone<llll<atoon as low as 1155 mg/l<g. aOO OOth r<fcren« samples hnd no mortality 
observ<d Only samples TCR-Sf'l-024 an<l TCR-EPT -006 ha<l monality \hat oxoeedcd 
l5 percent on an oO,nlul< ba;is an<l ''"' n...J mMaiHy th" wos .<Jatisti<ally signifi"mly 
diffe<ent from lh< "['"'""" stations Foo "mple lCR-SPT-024 an averag< of &l f>C«onl 
mo~ality was ol:r,orved at a calculated 'IPH conccntr•llon as low as 9743 m!<'):g, an<l for 
•ample TCR-Ef'l-00\ on''''* of 100 pcn:<nt m"""'loty w35 observ<J at a calculated 
TPH con=lrtltion"' low>-< 2i6S m!jll.g Becau<e lh< ""S" "mc~iollovcl w" 1400 
mglltg Tl'll, til<"' <Uta ondicmc '"" LhO> level i> adoquately prolectovo of on->il< 
ocoiQ!j'eal m;cptors_ 

l'l1c LCIO concenll•toon " the """""" tomolog•<Ol endpnin1 thOl '-' .-cportcd •nd " 
more mo.mngfulthdn Lloo "" ob5c,..,od """""effect conconh"ation (NOAEC) "' lo""" 
obse<YCd •dvmc cffe<t con<entrotoon {LOAl:C) bo:<•ose NOAEC< and LOALCs are 
fully deP""dem on lh< con<entruhon> th" '""' te<<od. LC50 oonc<nLr•tion> w.:rc 
'"'"'""d through com ~rtng worm mo~al oty ond TPII concentrati Onl """g the P"''-"""' 
loxcalc Tn.c•lc "" dcvdopeJ l>y J f Om or Moch•g>n State Unovcrsity loosed on 
on•IY"' ""'hods from US EPA Onluth, Mom>Ol> ll\e prugo-am c.kolat" tCIO "'""' 
onJ ~j pucc'll mtfi<i""' lin>H> I•) d>e """';"i.ol pml>.oi>olol) noc<lood br tloe "''"'"" 
"'crage methoo:l >nd i>y tho jHObol method 

LOO '""Its f<Om Tnxe•k "''"g the bonnmoal '""are p<o<cntoJ m Tahl< 4 Roo;oltc from 
tho 01h" two I,ClO """mntion method• "''-""' not oonsid<<od bee'"" tho To•calc 
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prowam suggested ti>at ohey noo be u>:<l Also, fo.calc could 001 escirnaoo an LClO 
ron""'""!"" when one of 10e cane<nl,-,hon.< '"'"'-'" w" "'"' Thmfo", whee< n was 
assumed'"" non-dooects h.td concenL<>I{ons of mo, dalO fo< "'mplo TCR--CPT-001, 
whm: all da" wm non-Jctcc\, could oot be ondnded 11lcsc dala ind1ca10 1hat lhe LCSO 
'' e>\<m"od 10 he be!wcen 2196 on~s >nd 2223 mglkg, de~Jmg on how non-delcct 
data ato te<atro Tl>e 95 I"'"""' oonf1denee 1ntervol cnucent<>llons .-.ng.:_..J from 1814 
m(ll\~ to l&8S mg/kg Ftgure I prc>en<s ploHod 1oxicit_Y dato, an '"imalod ooxic.ly
'"ponoc <UI'e. and 1hc e~•m•Le<i LCSO O><umin~ Lhet non-<ietociS '"= pn;scnl at 

'""""'""""' ol h:ll r the <ieoectoon lim IL 

4 Conclusion 
No maner how non-deteet d"a a« '""'""· C5tlmdled LCSO '""""'"''ion>, NOAECs, 
ond WAf'C< <ach <xooed til< TCR removal conce01ralion of 1400 mglkg Therefore, 
c<>~du•l TPil111 tile sod follO"Ing the TCR of sotl too conccnl!-.1100 of 1400 mglkg is 
adequately protcctlve of ccolog<eol ceceptors on ""-

5 References 
~onon, D 1996 Fanhwonn "'"""Y ~rutocol fot Soil Tom.ty Smenmg Washmgton 
SL>to Deportmont of l'cology Cnvirullmemol Investigations ond U,OO.,tory Sorv<ecs 
Program Publication Number 96-327. 

TilermoRetcc. 2001 Tome CntK.d Remo,•ol Action Work Plan I'M NW Sllc, hdol~o 
];bnd, Noor Anooorte,, Wosh'n~wn July ll. lOG I, 
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Table 4 Calculated LCSO Concentrations and 95 Percent Conl'idenoa Umil.s 
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Figure 1 TPH Soil Concentration ond Worm ,..,.,ollty 
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Bloassays using Eisenia fetida to assess mortality of 
chemicals of concern in soils 

RETEC Project: Time-Critical Removal Action, PM NW 
Site, Fidalgo Island near Anacortes, WA 

Contact: Kr1~tln cunningham 

Tl>o RETEC G"'up, Inc. 
101 1 S W Kll<~.;tat Woy. Su111! 2Q7 

S.at!lo, Waol"oogtoo 9B1J4-1t92 

RETEC Project No. TX002-14!l19-230 

Worl<OrOerNo WA-14 

'""'""'""'' 

~10 S W. Hoot SI
Co"'"''"· OR 91333·954£1 

T 5<1 702-!107 

' '"" 70>0010 
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Earth"""" (E~,.,.IMI .. ) MOtlalil) T .... 

~ETEG Trna-Cn11cal Rom"''' AcOOo, PM "'!' S•o, F,;~o !"""' noor AAooo .... WA 

oxacutl .. oumm•'Y 

Ton '~' ""''~' lwn RETEC "fimoH;,O,eal Flem"""l >,e11oo, PM flW S1te, '"'"~" '"""' """' 
""'"'"""'· WA ""'''" '''"" """' " ,,.,rm.,. .. ..,_, mortality of <hOm""• ot ""'"""' 
S"""ple' ccllodod """' 1he ''' by RETEC ""'e >hlp,> .. lo ""'""'~~ pi""'''V ""' lo•-· •O~. 
""""'""·OR n Juoe lll01. Tne W""'""''" state D"""""''"' 01 Eoo~qy (Norton. 1996)1est 
"""""' E"""""'" EM...., Pro"""' 10< SO<I To,olty Saeomog I""' No_ OS-3271 w11h ""' 
Lumbri<>d E•""""'"' &enl<o <er<l<l· w" '""""'""""""a 14-0ay """"""'- Tho too""'~"" 
deolgoated '' """'"'"'""" •oi>. '''"' ""''' 01 100"4 {I e., no dlotoon>l- AI>O, Ne<joll"' Ceo""" oDd 
Po<''""' coolrnls(u""'l baon " 00.~ ao~ al """' ooocoo•OIIor>S) wero e<aiOalOd. """ ""' aOO 

cootrol.ampla ,.,. '"''"' "'"" '" '"'"""" 

""'' ,,,,. ,;_ " "'"'''" ""'"' "'"'""''· ~"""· ...,, "'''""..,.""' '""'" '" '"'""'"''"" of "' 
te~ "" op. Tho.....,,,., ""'' '""""'" to'" dry to IOW<r '"• mo<Slo<C """'""' '"~"'"""' IO '"""" 
""''"" w•lh "'"""""' ,,.,.., "'"'· "''""I pH '"" ""'I '"'"'"'" ltaehoo ""'" ,.,....,,.. Sl.,ed. 
,..,..,. '""" oc1lo """' plooed 0. ~· (1 q...O ""'""" JOC) , .. , """'""""..,. hy<hted ThO,.,,., 
hyd..01oo 1"""' was 35% "'" ""''"""' '"""~"- A«<imaled "'"" eanhworm• IEIW>•• folj;o) "'"' 
""""""" ..,m o '"''""""''bedding'"" Ten woono ""'" ""l!l<:t<>d ood ""'" """'""'" l~e welgt-o 
w.as re<or<lod "'""IO placemon1 '""' ..... te>1 unh>-

0. all but ooe of lho .. mpl" "" -""'· 0>o ''"''"' ..,~,, .. normal "'"''"'' btha•~• ""'" """ 
'nlrnOO"'" """ >h• ,.., '"'I" O>lll' '"""""'"' .....-. """"'" on o.,. 7 •no "- .,,1, "'"' 
''"'"'""' '""" !he ""'' unit> 800 !he ocm<>et of IMog wn<m• ...., lh,. "''""'"'" h>< ""''"' ..,, 
"'"'"'"" lot each ""' ""' F""l ""'"'"'' conleol "" pH w'"' al"' """"" 

SU"''"I of wo>ms """' "'"'"'""'I' high ""o1ghl ol "" '"" '"'" ood"' tho negot,,. coot- W"""' 
of fOe'"''"~' w" var>able among'"""'""" c"'"'"'ntty, '' w" '""''''"""""to"""""" 
""pe<ceni"'JO WOOJhl C11angelo,- '"'' repiiC>te "'"''"""' Two •ampi .. ITCR-CPT-001 >00 TCR
SPT-005) "''"''"''~"'''cant"" pt<lllObly Mlogi"H' meamngful nrn.,,.,'" w~oht The"'' 
"""'PI'" {TCR-EPT-<lOS and TCR-SI'T-<l2<1 w•lh h~h m-llty and lOa h,ghest P'"''""' oon"« 

""""""' -'""'' ·~"'""'"' """ "'''"""'"I Ompo "' meon ""'~"' The ""''"""' ol the "'"Pl .. 
hod ""'""<<ily >lgn~ICBot, o ot perhooo o ot b1olog;,11, m aao10glul d "'"' I n wo~ht I •PI"""''""''I' 
20% ""~hi lOS> I. Suco ""'''"' lo" ''common'" lh10 '"'' "'lha '"''""" "" ttanolened lrnm' 
'"""'•"• culluto m•<ia '""'""" ,.,h h1gh quahty loOO ""'"""'thai P"""mabl' t><d lOW quality IOod 

..., .. oo the ""''"'''"""" <1 n..,...., ""' '"""'"' """""" ., ""II .. the te>l '""" ""'""'"'"""' 
O"""J ""'1-dn '"~'""" opectnoot~"'- tne ,.,,1, of"'""'"'""'"""' "' "'""""' aou10 mon•l .. duo 
to any "'""'"'""~ of e<nO<>n> '" one '""' "'1'- """''"""I ;o.,ghl< ""'hi oo ""'''"" fmm 
'""'''""'" 01 fhO totrul" Wlfh a....,.ICOI chemiCBI O.lormat100 Obla"""' !tom It>< "'""" 'PhiS 

"'"""'' '"' '"'"""""" ol """"''"-

'"'"'"'" """"'"""""'''"" ~' 
·----~ ,,.,,, 

n 

n 
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...,..,_,,., .. 
"""'"""" sommary ' .. ~.Of"'""'"'' - "'" "'" ' '"'of,,., .. ., Ill 

"" ""'""' ' " hi 
abb""'~'""" . ' ' P1~octH~ ' ' Chonl ' ' Sec"" or woo ' ,,1' Sampl .. R<=mod ' " Dote• of Teat. ' " P•c.oon~ lnvoi'Od ' • "'"'"'"' ' " Summ"'l' of T ••I """"" . ' " Saod> D••<ln- ' 4.<1' 

,.., .. , __ ,, 
H.2. oeot oce<illlooo .. -- - 3 
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' R8Sults • 
' ' To•t ""'"' .nvWonmont ' " so;r pH ' 5.3. Qua"''""' Ob""''"".,. Doj-1 ' " Qua<rtatwe Ob'""""""' Doj· 1< . ' • " Neg"'"' Con"~' ' " ""'~'"Con""'' • 
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1,.1 .r ligu,., 

Fogu"' 1 c-Ci"ooo Su""""' N<llfl""" C""""l of1 .. ts oertormed "lhe., '"'"'". 7 
Fogu"' 2 Conlrol C""" Suno""' ,.,.,,, Coolrol> of te~o '""""""" allht 'P ~dl lab. 7 
F1lure J. lC~ Val""' Ia """'"" Gontmlo olloots "'""""'"" al Cho op"" I lob .. 6 
Frgu"' 4. M"n pono-o "'"ght chang• I'""'""""''""'""'"" weoghO)Ia "''""""'""~- ... 9 

Taore 1. 
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'"""' on« mal pH """" '"' the ""' soolo.. . 5 

'"'""" '""""" oercentsoes Md "''"'"' .. "''" '"'""""' ""''"'"" '" "''"'~' (" • 
""''"""") slgo~canl. a • 0 OS! . • 

""'""'''" """""" ~" ''"'"''" '"' 
---,,, .. ,, 

() 

0 



• 

• 

• 

E..........., (a-.. """"'I Mo.1allty Toots 

R~TOC T""o·Cr- Romovol ... oon. PPd NW -· FO!al"" l<laOO noat MOCOIIM. WA 

....... 
mm., 

• 

----==~ 
..,,Dg<ol '""""' ""' "'"'"''""· '"' 

......... ""' 
.• «n11me1e< 

- "'" '"' """'"" 
.... R~aO"" H"m'""Y 

'""""d 
. phato,,.,thot.caJLy -

----------------Pog•l> 



--~----·-- ---

E......,rm lf«r..., feWo)Mort""1 T"'" 
RETEC Ton"""""" 1\B"""""IP«>orr. PM "" Sit<, F~o)QO ~~~...-A""""""'· WA 

1. Pro)ectTWe 

s,.,.,., """" Ei>omo "''<Is to .,. .. , "'""'"' or ""'"""" or """"'m rn ·~~ '""' RETE;C 
P"l""' Tlm•-C'"~" FOemoY•I AcMn. PM NW SrlO. Frdalgo l•land "'"" "'"""""'· WA. 

2. Client 
n-.. RETEC Gcoop. roo • 1011 S.W Kllc>.rlal Wo~. Surle 207. Seotlle. Woshlngton M134-1192 

J. Scope of Work 

Ocobs"•' pl•n,_,g '"' "'""'""' '"'· .,._, e<>Oti>C1ed to perlo"" 1.00,-,to'l' leota on a ,..,.,. ol 
"""'onm"'t>l "'mOle< I_, tho RETEC Tmc-Cno"" """"'"'' Adroo. PM NW S.te, FIOolgo ~""'d 
"'''' Anooortes WA "" Tl•o '"'" IOI"""d or<>OO<Jc<" """bed ro "'" Woohrogtcrr Sla1e 
Deoortmont ol Eeo1og1 (Noooo. 1996) to<l molh<xl Ea""""'"" B.oaosay f'ro<ocoi for 5<>1 r<>«;lly 
""""'"""' IPuO "" 96-321) "'h <he lumbr""' Earthwcnn E~oma folrrM' So•l "moles were 
oollodod by RETEC orrd ohlppod to <P'"' t o1 5010 S W Hour S•oet, CoNoll ... OR ep"'ot ""' 
rrot rrrvclved '" <ho "mplng d"'I(J' uoed to coiled ssmOieo Ch...,.,.r,..ly-""' or .. mOI•·•pht•""" 
periormed '' RETEC on th .. ompl" OOioce lhe rrr-rrlo """""beg..,,"""'"· lho "'""'or thooo 

anal,...., '"' nor """'"""""" rntc .Oro - "''"'" The errrrce •r:<oe ot _., '"""""'' "' 0p""' t 
"" 1h0 ""'""of 11>e I""'•"'" 10><rcrty """ ano '''""'"" "' lh~ '"'' paokogo '"'""-

3_ 1 Samplos RoooiVI!d 

SamF*>• were •hrppod to '''"" ~• feder" E'P"" Sompl"' wece oh(>pe0 rn proot~ •~""' 
buok"• '"' plo"d '" rce ""'" Cno.o-oi-Cus1ody form• """ eoeculod.,. J<>$0 Yocom ""'" 
IOCelol o11he1en ""'""' !Table 1) 

" 

Somplo ldonll"""'" op '"'' LD .... , .. -.,.,. 
TCR-CPT-001 " 

.,,, .. ,.,..,, 
TCR-CPT-1112 " "'"'"""'""' 
TCR-CPT-<122 00 "''"odlmont 

TCR-EPT-001 M "''"'•drmoot 

TCR-OPT .noo " ,.,.,.o,ment 

TCR-EPT-018 • so~•edlmem 

TCA.EPT-OU " '"'""''"'""' 
TCR-NPT·001 " "I"'"'""""' 

TCR-SPT-005 00 ,,,,.,,""'"' 
TCR-SPT-02< " "'""''m"'t 

Dote• ol Tosl 

Followrrro cecerpr_ mo •~••""" '"""'""' toe "'" ~"" ~" '"" wece """""'" "' '""' 
or''"'" lompo"'""' 10 f '""''''' le.rng T he' omP"e> w '" p ropaced rn' well-.,n<rlaOod 
"'""''"' ThO""" wore peoformed ne>weorr 2S Ju"' '"' 12 Ju~ 2002 (Ta!>lo 2) The rn
,,. """'""' 01 lhe Je" w" '""'""'"" '"" I he worm' were """''""" '""' 1< d•l"'-

oooe 1 

n 
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Eorthw""" (E~...-, "'<1>) MOI1al1ty Tos" 

RETEC Tm...C.'""" Roll"l<""' """""· Pr.t ~ Sile, F1d~laod oeac AA.~nos. WA 

• "'""""'"" or '"'' "'""" ( oo1u"OI >o1l or ""~"~ >001) '" le>L coota'"""' 

• n1rodoo!~o o1 """" """'" '"'" lhe ta<l "'"""'· 

• ''"""'""" or boh"'"m. I""' ""'""'· ano '"""'"'' '"r the resr oeriM , ono 

• '""""'""'' ,.,,,.,, .. , o1 """" """"'""'"'"" ol the"'""""'" or !he"'' 

Gane,;;"'d "'"""'' ol '"'' ooodt110"' ""'"'""''" leo lh< '"'" (e o, '"""'""· lstnp"'''""· rabo o1 
""'"'"' "'""' to "" "'"'· ''"' pH) ood """'""''~"' of ott"" ""'""' onportaffi to !he '""""" of!he 
,.,, are de1olleo lo rr.. Gu<le 

TJ>e method' P'"""' !he m1mmum '""'"''to bo fOllowed We elected to '"""""'''"two'"'"'" 
"' lt>e pmced""' !hat w""~ '"'""'' rho """"' Ol>d val~'" or ltlc lesl """· we '"'""'.ed tho 
"""'""' o1 "'"'"''"' pe< '""'""""' from "" "''"'"'""' or Ouee "'"'""'"" 1o r ... ,.,,_.,, A<l el"' 
""'"" eqoal, '"" 1ooret"e '" ""''''"' oombor '"'rea"'' 1h< "''"'" or tho te•t tc dolod a "'""" 
'""""''of ooo morral1ty per """"'"'' rrnm 0 27 tc 0.42 (GPOW<I<. VOI"oo 2.0: F""l and Erdf~der, 

<9921 We •loo """"ed me """ of "" per '"'' umt from 200 " Oo '"" o '"'""'"' so1l ""''"· 
"""" "'"" '"""' ..,, ootenll~ onpod "'"' "'"'"'"""of tna '"'' "''"'~'., lha poreot~l '"'""' or 
rood"''"""''· w"""'" roe cooconrrat~n of CoC would ""mal"""'ed 

4 2.' ,,.,; •• """ 
E~onis "'''"'from oho ""''Worm Farm, f'hiiO<nalh, Or..,oo. ~"'" ""' fO< lhe "" All ""Ohworrns 
were from rOe ,.m, oopulet1on """ '"' spec~• '"'"r'"' uong Fender (1 .. 5) "''""'''~ ...,. They 
were rec'""' on >l ~ne 'Ill~~ Upon reoelp! '""" w"'' ~"""'., "' h)'<lO!Lod , .. , moo• for"'"'"" 
'"'''I '"'"''""' ...,, Lesl)o" The worm> we" Oed '"""" • ..,,, Bu11doo'" "'""'" '"""· All ""'"'' 
'"'"' '"'' t"'t l"" "'"" rully d rlollaOOO a<OW"' W<IOI>'"9 ot 1 .. " 3\lO mg 

T"'" wore ""'"'"' """" f"shly wa.heo '"'""""" m=o ""' r.oeo w1lh porioraled liPs 00 allow 
"'' "''"'"'e £eoh J" co""""'"' a "''' """ Th• ,.,, w"' "'""'" oo '""" """"'" "''h ""'lc 
paper eod me11<ed •11h a g "' I''""'' to rao1111"' ""'""""'"'" 

""'""'" P~'"'"" '"' '"""""' '"' 

0 
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"'"lhwmm (Bs<>nla loUdo) M"""rlly T .. ,. 

RE"ll:C T""'·Crlft<OI ... movol""'""'· PM """Site, F.Oaloo ISland n ... Macorles, WA 

U.3. samplp •rl!d 

The soi oampl .. -lr<><l '""'"" ond •"'"~" pno.- to ..Uoog uo .,. t<ot "'"'" One. »mpieS hod 
o,;,o """""'"""· OOo "'"""'"" 01 ''"" '"""'" ""' ,.,.,,., .. g<a~mOiri<:;> ... and '""'OGUently re
"""'"'"' "' 31% "'II mo~"'re {Tobie 4). The "''" of soi 0e1 !Opl1o:.>'" ""' "'"'"Lad to M 400 g 

'"'"'"'" dry "''"" 

TCR-CPT-o:z2 

0-026 "' 

"""' <OO "' 

""" '"",;"'" "'"'"'"" 
"'""" """" '""we~"'· adull '""'"' "'""' .no ""'""''~' we<• """'"~~• ovory ,...., '"''""' 14 
00)'1. OOs<rYatiOno o! gen.,., """"'''"" ond Deha\Oo! ol wonno Wer< m..,._ ""'"""'">'· one 
presence or """'""'' woo• ""'""-

•-'-~- Cs!Dk•l• 

Tl>e conOOI.oll, an ""''~"' >ool P'"''"''' In lho lob, ""'"" .. ol '0% TO-""'" """' "'"· 20% ~oe 
koolln day, tll% '""" ....,.., poat "'""" aod o 4% caco, A total or 10 kg of'"'' '"" m-In 4 kg 
Oo•Oheo '"' then""'"''' IDgotho" The"'"" '""''"""'""were 8,000 g sand, 2,001lg &,, 1 ,000 0 
oeot "'"'' oDd 40 o coco, Thl• ""' wos """ '"' both"" '""'''" ar.d ""90'""' """""' ""'"~' 
5. Rssults 

Thlo '"'""" P'.,."""- oo~momoolal "'"'"""' """'""'"0 -"" .,.,..,, p~ ""'"""'""'"'"'' 0.>'-7 >00 
Doy-14 '"""'"'" oo.erv•IIO"'· ood Ooal quan1•101"e ""'""'."'""" o1 '""w"''"' '"• w~Oh" o1 
ao;m•l• '" ""'""" ""'""'- ""'"'"" """'"'"· a M test somole• 

P"'J•' 
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Ea"h""""' 1 E, .. ,. """"I ""'"""' re"' 
~ETEC Tmo·C"I""" R&m ... l""'""'• PM NW S'<. F~I"Q? IS~"" oeac "'"''""''· WA 

S_f_ To<! "'''" Oflvironmom 

Tho"'' CQOm '""onmentol """""""'' w.re wrtl"n G,~ .. ne ooe<•r.c.t"no of 22 + 2 C (Table 51 

Tablo5 

'" 

5.2 Sot! pfi 

Ret""'" H"md"' (%) 

"" 

"'"" 

SO•I pK w.1> oete<mroM >I thO bOQfOOIOO of the lest "" 100 QaLoh SOli ond " IM""" Of Ohc ICSI ltDin 

'"~""'"' ono oo .. ,h '"'' "'''- The ""'"., '"""'"'""" "" oenerall' """"'"""' ,,,..,,. ror 
1.,-,stc~l "'"hworm• (Tablo 6). lhOYOh •ample TCR·CPT·012 ~" below oplrm"m ""9" (5.0 lo 9 0) 
atlhc '"" ol1ho ,.., ' 

Tobie G. '"'''"'and lrnol pH"'"" foe"" toot oo"<. 

Sorl Somplo I 0 
'"'""' pH 

Frnol pH 

TCR-CPT-'JOI ,, ,, 
TCR-CPT -'l12 '" '" lCR-CPT-012 "' "' -
TCR-EPT-001 "' "'' TCR-EPT-006 <eo '" TCR-EPT-018 .,, .. --
TCR-Ef'"t-~? "-" '" --TCR-Nf'"t-001 "' "' r-- -TCR.sPT-oo, "' 6.1J 

fCR-SPY--0Z4 '-'" "' Nog'"'" Conlml• "' "' 
S.J. Quollr.tr.-o Observalkms Ll•y·T 

Sron""""t mort~'' ""' not.d m IWo " .. """'"· "m~• number TCR-EPT ooo; n&d 100% "'""'"' 
'"'<he h~he<t oonoentr..,on '"''"" ""'"" ""' OO% mon''"' An""~'""'""'"'''" of 2% 

'The Wo•hmgtoo leo! =11•00 roO~OI•• "'" "'" •ho"ld nOO b' oondo~od <>" s~'• bel= pli 'D 

Tl>e """ lor th o """"'"'"· wh•eh • , .. ,, '"'' m tho "'"'"'"' or lho '"' ""'"'"'- " un ''"""" ood 
" ''"'""''" to b• an "'"'' ""' wa• "" """'"' """"" "~""' M a """ '" ""'"' Gr .. ne "' al 
(19801 uDQo> fflt~1' thP WS$h..-.gton "'""''""' ~~d '"'""' 00 '"" S<ri>SOQU""Ii' !hP ASTM 
"""'"d(E1010-971 specll' me""'""""''" pH< 0 Lo 8 0 Also '""'""or the ""m' ~ '"" 

"'"''' "·"'""" "" I he"'""'""'~" '"'"'"'"· <lespOotho ~w '" 

p'"' ' 
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Ea<tl""""' (Emo"" f<-) M-Ill' Toot> 

RETEC Tlm..cfitlcal Rem"""' Achon, PM NW Site, F ... l'!' l ... nd neat~~·'·'"''~-

mon ... y "' aornplo numb .. TCR-SPT-005 "'" due to a -.,tlno "''"'· 11;;R-5PT·005 and ~~ "'""' 
tr..om""t hoO 0% moo01•y. 

The<a w" '"""' "'""'"" m lolal m= pe< test""' The '"""'' """ "'""'"of wotms a(ldod to eBoh 
"""'meot ''"" .. lrnm 2 223 <o 6 521 g wo10 lhe me0n ! ""'"""' devl,.lon tieing 3 560 ± 0 75 o 

we~hl or""""' '"""""In "'"'" """""" bul '""'""'""'" "'"" ounno one''""'" or one""" 
S!gn•l•oanl b ..,.,Iota! a boo.mol~es wO<o no<.O 'n '"' t""'tmento; S •mp"' numb"" T CR-CPT-022 
sod TCR-SPT-024 '''""" """' h1ghly ""''""'"· not O!lO"''l''"'' ln1o ' boll 0> !rpli:>lly heOII.,. """"' 
do, aod "''~''"" "capo bohavim•. Th" ""' lrtoe roo all <e<Oteotl""" In OOm tteatmon10 woona n 
S""ple numb"" TCR-EPT-001 "'' TCR-EPT·01B W€re ~~"'IY agitated. They e.h'>l<eo lhe 

~"'"""' """"""" """n"bod '"""" "''" '''" "'"''"''' Th" ,_ !ruo ''" oU '""'""'""" ol bolt> .o<la 
Womos m op """' "'mplo numbe" 3B '"" 77 {'"' <00., '" tho lwo "~"'" P""'"" <<>""OI "'"'"'" 
"""''"''""""' ''"'"""' lett""'""'""'"' lhol" '"'''" """'"'""'"'I' "''' w .. '"'lor ell 

'""'""'"" '" """' ""'""""-
Eoo """' 1coooon •) w""' oo\od m all 1opi>C" .. ~ lho """'"" coooml · E.Jg """' ""'" no<od .., 
two "' """" "'-' of '""'P~ """'"""' TCR·CPH)(]1_ TCR-CPT-01~, TCR-NPT-o01, ooo '" one ""'"-of TCR-EPT-<l27. No oog "'"'"' "'"" oot<d '"' "'' ott•>r lr .. rmonts. lo •OOit>on, r>o 
'""""'I"'''"' noleO '"any of lho '""'""'"" 

5_4_ Qu•N!orlva Ollserv•rl""" Do)"14 

s;go;rooant m<>tollty wos oolad '" Oh.- '"olmeo10: Semple '""''"' TCR-EPT·OOO hOO 100% 
morlal11y, Semplo """'""' TCR-SPT -<l24 hBd 82% morts">· tho t>~h<>$t c<meeot•"'"" of ""' OCO•I»• 
<>;nlrnlo hod 00% mortal<y M"""'''' '" Oho "'"'"" OOO<;MOaMo of ""' '"'""" "'"''"'' ot 10% 
mortohly ood '" tho toweot ''""'"""'"" ol .,. '""'"" """''"'' ot 2% w.ao oof ''''"looally "I"'"""' 
A<l othol "'"'"''"" MO 0% mMai>'Y 

Boh.,~cal '"""""'I"'"' S>on>l>caot boh""~'" ''""'!'""''"' w'"" no1o0 '" "' "'""''"'" S.mp~ 
'"'"'"""' TCR-CPT-0:2> oOO TCR-SPT-<l04 wom.s '""" """'' ''''""· O>d oot '"""""" mto a ball 
"" I• 'w>cal of hooltoy w"'"''- aoo """'"""' """P' b .... ,,.. "'" "'" '"'" fuc eO cepiooateo >0 """' 
"""· SOmple """''""' TCR-EPT-001 ano TCR-EOT -<l18 '"'"' 'hgntl, aglt"od They exh>b .. d '"" 

'"""''""' """'""" •-=•""" ''"' "'"' ~" '"'"""' rn., wos '"'' '" all ""'"""'~" ~ """' 
,, .. tmeo" Worm• '" ""'"" >amooe ,,.,.,. 19, '" ood 77 (o"' """ '"toe '"'"" '""""' 
cootrn< """''"" "'""""'"'"""') ••h>D>ted le.,otglo be""~' 1001 '' '"'leal " '"""' '""'"'" '"" "" 
'""' toe ell "'"""""" '"all ""'"'" "'"""I oeo1moot• 

Eg~ ""' weco ""tod In "' "'P'"""'' of lhe neootl,. "'"'"''· TCR-CPT-001 sno TCR-CPT -<m. 
E.jg '""' ,...,, not.d '" two Oo Ohree '"PI<oal .. ol "'''Ole "-""""' TCR-""T -<J01 ooO TCR-EPT-
027 (TOOle 7) No""""''"" wocc ""'"' '" "'" "'"" "''"""'~ In odr>11oo, "'I""""'''' wece nolod 

'".,, ,, ""' ··"'"''"'" 
5_5_ Nogarlvo Conln>l< 

Su»""" of Neo"'" Cu'1tf~s .,., 1 00% Our lhe 1< -doy '"'P'"""' peood ( ''"""' 1 ) 

5.6. Positrve C6nlrols 

Po"'"" control• ...,,. """" """"' 1he roo1-week ,.,, oonod Tho "'"'""11a1get rooc'"''""""' 
we<o 19 25 3S 5, ano H ppm l-chlo•Nlcetom>do Monolrly ocamed .. ,1, '" 1hB """'""' oeood 

...,, w" well""'""' <he'""""''''"'" "'"00' "''""""' '"'"' '''" (f>O""' 21 '"' LC~ '~"' 
w•• '"'" "'"' l•om lho po '"'"' roor"'l '"'' "'"" T "m"'"" s,.;,moo-Koiboc '"'"""""' 1 US E p A, 
oo Ootoj 'rhe LC~ "'I"""" "'""'>led lobe" 0 PP"' lo< '""'''""""""'"'"' "'"' N "'"P'"'"" 
%%"POe< coor~eow ""' "'"" '""'' '""'"''"'" '"'"''" 014 aM 51 7 ""' <-chloroace<omiOe 
Tho LC~ '"'"" fm IM leoL '"" 01 lhe meao of tho 95% "PP" <oofl<leooe f<>< '"'"""' ""' pariorrn"" 

a1 ""' labo"'""' 1F "'"'' >i 

""'"'""' "''"'"'" ~· ""''"'""' '"" 
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Figu,. 3. LC~ VaO.oa for Podlve Co..._ ofmola po-d ollho op..,.t lob. 

6.7. s;., Soil< 

r .. '""'"'' ,... """' ~oc .. '" "'"' ''"' "" ot tho '""of the t.•t. """'''"' ol worn" <aooed '""" 
o O% to 100 ""'· "'"'"I'""' Lloo two-wooK """"'"'" ponoo rrao~ 7) r.., '"" ""''~' aod lha 
hTgh»<l '"''"'""""'" Of tl'le po"""" oo<'llrO~ tostod "i"''""''"l """'""' !rom """"'"" oontrnL 
'""""''· The power Of tno "",... """"""' (w"h 1M! re~>:ates) to Oatoct • mean Chanoe or one 
mc.1ahly pe< "'Oiment Ba•od on • S\udonl-1 t .. ~ TCR·CPT-<J22""" '"'' , .. , Ohon one mortality 
h .. a t value~ 0 l01, lha ''"'"" """'"" (38) wrth a ""''" of one mo- MO a I voiUe • 0,(151; 
Egg co .. , -. "''"""" ""''~''""" lo on. ""Jattve Coolro"- TCR-CPT-001, ano TCR-SPT .012, 
ano __,o.,.Dy '" TC~·EPT.027 '"" TCR-NPT-<JOI, No iU'<"'""' ~'"' nolod m aor -tmem 

WBohl of tne .,.,.,,.. .,., "'"""'' """'"' t.eatm"""' Co""'""'""'·"...,. mOO! .,propnooe lo 
oompoce lhe -nlago wooght change fo< each ""'"""'" """'""""- Two ,..,.,,.. [TCR·CPT-001 

ond Tr.A.-BI'T-OO'J """'"'"'" "'"-"'""" '""''..,_ •~'"""""' .,..,.,,rur """""""' ;n ""'""' (Fogu<E 4) Tho 1W0 .. mplos (TCR-EPT·OOS '"" TCR-SPT-024) wrlh high mort.hly and ... nlgOest 

"""- contr<H treatmont """''"ted -'"l"''"""' •"" meao"'IJful ....,, m """'n """""' The """"'"""' 
of lt.o '""Pl .. 1\ad .,.,.,.,.,, "On-nr, Wt ""'"'" oot ""'""" .. '' meonngful dmp• lo -" 
·-0~ ........ """....,,lOS>) S..Ch "'""'" .... """""""""''"''leo! •• ""' • ...,.~ """' 
~'"""""" lrom a''""'"""' ""''"" meo~ supploe< "'"' h1gh quel<r 1to:1 Into ""''" ""' ''"'""""''' 
had ~ .,.,., ""'" 

Poge 0 
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~ETEC Tlmo-01"""' Rorr.o.al Adoon, Pill t<Y1 Slto, .,OOigo IOiond n .. t An ........ WA 

Toblo 1. ,_, •uovlv., por<on- "'" roplf<.atoo wdl> )vvwNioo ""''"""" 
In "mpiOo (' • otatiOO<.,Iy oign•lcan~ o • 0.05) 

Somole 10 

TCR-CPT-<l01 

TCR-GPT -<l12 

TCR-CPT -022 

TCR-£01-001 

TCR-£PT-<lOB 

TCR-EPT-<l1B 

TCR-£PT-<l21 

I TCR-NPr-()01 

I TCR--SPT-005 

TCR-SPT -024 

Ne(ll't••• Comrn~ 

Poo•live Gontrnl t9 9B% 
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RETEC Tme.C."I"I ~"'"""" AcOOn. PM NW S"rtB, F1dalgo ""'"" n...- ""'""'"""· WA 

6. l:oooluslons 

"-'<1 on 111e "'""'"'"'""" <' """"""' ond """"'"' ooolrol• "" w~l "" tho !o&t <OCm """"'"m""t 
bolng "''h" gul(loll"" o.oe<lfl:otloo>, !he ""'""' of !hO. ooot "'" vahd fD< ""'"~"" ""''" mortshty duo 
" M) OOOSOIWe""' ol cooe«n In 111e teo1 oo'o. AddiOOoal '""ghlo mi<l't be !llo"""" frnm 
eomroorloono ol ""' , .. ~ts wltn anal)'t~l "'""'""' ""'"""'"" <blatnod '""" one "molo '"'"' 
...,lyzod fD< ""''''"""'' of ''""""' 

7. Rolanoncos 

fASTFol] ...,.,teon 3o<i~ IO< r .. ol"'l•"' "'"""""· 2002. so..,docd ou~elor """"""""" '""""'"' 
Olantoo."~Y """'· E!96:l·QO ASn.l AM•OI Bool<ofsto-. C<>1oOoOoel<eo, PA 

Foul, F<ano;; aoo E E"feldec I 902 G""""' a f"'''i, ,.,.r """· aod """'~'""""" pewee ""'""'" lm 
MS DOS iComoeo1e< P"''lrll"l]. 6onn, ' RG. llooo UmwOlny. Deponn1<>1t 01 "'""'""", 

Fond.,, w M 1985 Eon_,_ of lho wo~""' '-"'"ed St"e< Pan t lum"'ld... "'"""-"" 
4 03.-129. 

G,...n, J. C., C L e001e,, W. J. Worron....,o, B. ~ ~orohur>l. G. l. ll...,or, S. A P<~n. '"" W 

0 "''~' 1909. "'olo<,>l< "''"''"""" ~ "'"'"'"'' of hor-u> - "'"'· EPA 
00013-6&1029 

"""'"· D. 1996 e...,_., """""Y- "'' s..1 r- &"""""9. PubO~otlon No. 00-:12T, 
To•"'> Cleonup "''~~""'· o.,.rtmemol Eoology, Oljm~o. w .. ~'"''"" 

US EPA (no ""'") Tnmme« So""""""-&- {TSH) Prog<e.-. Van;ion 1,! .,..,..,,., ,_,n...-Ono 
R"""'"' DO''"'"· ""''"'""'entaO ...,..,"''"9 S'""'"'' Lab,,.,.._., U S E0n"onrnento1 

""'"~""'A""""' C"onnoo, OH '""' 
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Earthworm Bioassay Test 
Review, PMNW Site, 
Washington 

1.0 Introduction 

Data Quality 
Anacortes, 

Tius bioassay ~ualily ,..,;,,. " perfonned on ooil S>mples lhot were ""' to the bio''""Y 
loba.-at"')' op\, Inc., in Cmv;<],, 0"'6"" li>t 14-doy loximty anol)'Ol> rn;in~ the '""hwotm 
~a .fo"'tda i!'d P"'"''"~ oullincd by lhe Woohm~t<m Srzlo Dcportmcqt of &»logy 
(Eoolol!:l) ( Nonon, I 9\IOl). A tooal of I 0 ooil szmpl" (TCR-EPT-{117, TCR-BPT .006, 
TCR·EPT-001, TCR·CI'T-01~, TCR-CPT-022, TCR-Nl'T.OOl, 'fCR.-CPT-012, TCR· 
CI'T-001, TCR-SPT .oo:;, a'l<l fCI<-SPT -024) we« collcctoO on !o!oy 2~. 20lll from on. 
PMNW Sil<, Allaoortes, w .. n;llgl<>'1 "port oftOc Time Cnt;.,ol Removal (TCR) 1\o!ion. 

Th" h•<>a•sanuality """"'is bo....i on a RETEC U,.,l n V<nfieaoon proto<ol, wh"e 
the loOOrRI<lry is <llln•~«< to follow all mtomol ~uallty «>nlrol procedur<> 3lld 
oppropnato record keeptng (1.<. calibrattons, pcrfonnonce che<l<s, analyucal meohoo:lo) 
TO. areas of quoltt)' ==•<lquol1ty control (QAIQC) 1M a.e ""'"'"''d m 1his 
••lidation rq>orl d1r<e~y "'fi«< tho ""1"'"""""" spocofoed m lho ""' pn>IDDDI (NO>ion, 
1996) and ""' de~>ilcd in Section 2 Sodoon l f""Vid" conolu.,oru; on tho volidity of tOo 
dato based on tho QNQC 10vicw. Tho toat method QNQC choc<list " mclodal as 
AltaoMiont I 

Soil >arnpla were oolleeled from tho PM NW Sile"" May 29, 2002 acconlmg to the 
~llow~ng mtrumum '1''""'"ions ( .. de..,nbe<l m lhe Work Planj: 

• Coll«t one somplo fnom L h< down~ionts•d<-o-•11 of =h o fthc loU< pits to 
"""'potential migt11!oon ofTPH; 

• Colleoo "" >dolltLOllOI sample Hom tl.., cross-gndi""t "dewall of the o.aslem most 
pit to assess""""'"'' migntion of compouno:i<; 

• Cnllcel ' rnonimum of 1wn rofcconcc 5'mplos (or ' numbc,- of "mpl" soffici<nt 
lo host match grnm •i" d""ib""""' of •ilo •amp].,) from non-ompocl<d '''"'of 
the'"' to"'""' poloot"ll, cuniOooJm" ph'""' fKiors ("":"''"!" nc~"ivo 
oontrul); 

• Coll«l ono somplo of "'"''''-'"'P"'<d '"''' 10 "'"" lhe potontl>l -icity nf 
"ilot•poC "'"•ri•l (" to->p<>A fie '""i' ' .c oontml I 



-o --- -------

Gonef'BI P"<liptioo o!Test1o2: 

Te<Ung was performed on urtO,Iuie.J "" ''"' ""'"'"' Ne)!o!ive •nd P'>'i,ve conrrnJ• 
""""run Ll<Ln.ll artrfie"l "'" tkat "'" '""'~".,.., of70 ~"'"'' •ih<> sand, 2~ ~"""'"' fine 
kaolin clay, 10 P'''""' pe" '"""· •od M perecn\ C•CO, The negolive oontrol 
"'P""'""d a •ingle unoon"llt11noie<l "mple. The pe»ttive control w" a refeteoce 
toxicont test using the cumpouool l..:hloroace\amtde" three concentc.tion• 19 25, JS SO, 
and no mg/llg Two of rn. <>mples tesie.J wo.-o «[""""" """P'" (1 CR-CPl-001 ,.,o 
TCR-CPT-012) wht<h wore mtondod to De Unamtommotod "" •omples thAt rope<><nl«l 
tho l¥"" "" <x>ntenl of rho oth" "'"P'"' colr..cted 

Stot.:IMd "" procedU<O> wer. ""d woth two oxcopLIOnoo oil "to >Ompl" •nd tho negotiv< 
artd f"'i""' oontmls hod five «plttote> te>tod rnsreo<J ofth<Oo, ...d the volume of ,.,1 Lo 
wlueh th< ""'"''""' (1 0 pee «plicotc) w=: "po...l w" doubl<d (L<., 400 g i"'t"d of 
200 g). The$< mod\11""""' woco done to inm•se th< >1011>\ical P""'" of th< "" 
(mO<ea=l roplico"") otoi to '"'"'""' jj,c potent;•! [.,.,! •v•H>Mity (inc..,.,<d '"'' 
volume), and do ""' .Ov.,,.)y tmp><l the O•to intetP"''"ion 

2.0 OA!QC Review 

1llrs d"' q"'llly '""" oompares "Peets of dato quahty wJCh QA/QC r<GUircmeots 
spociHed rn <ho Eoolog, 14-doy =Utw?"" "'" motht:ld (Se<Uon 10) (Norton. 19116) 

2.1 Handing of Soil Sample · A<:a~ptable 
Ten •ml "mpleo wore roomed by ep\ laborot"')' in Co""'-lts, Ortg<'" on Moy J I, 2002-
The '""""'"'" lemp=lu"' of the sampl" at th< time of.-ecoipt cangod from 2 5 °C to 4,0 
°C As <=mmendod, once """'I']"' w,.-o recoi=;l " lhe lab they wm tmmediOiely 
"'"""''edina weii-V<:T1tilated room- As roque"ed by RETE'C •n<l speotfl<d m the W<l!k 
plan, ""'PI"> were not prep•rod lor tostmg nntol chcmocol an>t)"rs on split ,.,iJ "mpl« 
had b""" ,.,;.,.oo by RETEC. Si• of the oen ""'we«'"'""«! on JuO< 26,1001 and 
tl-.o "'ntamrng foor lcsr. w..r< '"'t"led on June 28, 2002 Holdmf Limes, ther<foro, on 
soil• ""'"<d fmm 26 oo 18 rl•l" wh10h wm withm the allowable holding limo JO d>)S 

2.2 Test Setup. A<:<:eptable 

2.2.1 Fac!litles, Equipment and Test Chambers- Acceptable 
Ti>e room ooeol fot lostmg was oleon ood 1\;;al oontroh for t<nlpC<otuco, """'"'""· •nd 
11,.l•t•n&- Parly me"""''"""" (rnrnimurn, milllimum, •nd n\C<Il) for oompmture '"d 
loumrdU~ were r<%<0r1i<U frum Juno 16, 2001 w July I I 1001 O•cr the to~ pO<.OO, 

tcmr><c01urc nmge<l from ) I ' 10 Zl 4 "C '"'' h um1d;l~ "'"""'' fmrn 40 to !1% Tho 
1~0101 "" oonttnuou<l y I II II o•n 4C) W "" full •e«Lnrm b<r I b> .o•l I I-!!'" lo"!' '""""' f "''" 

CJ 

0 



• 

2.2.2 

• 2.2.3 

2.2.4 

• 

JLJJ to 51 10 ~Em·',-'· nose Losling o:onditioos mci llle required,.,,'"'''~"""'""' of 
n•c t 2'C orul tho =1mn>l cooton.ouslogl.r level of at'"'' 7 ~Em',-' The Eoolo!l}' 
test m"Ocd h .. no humodily <Oqucremen~>_ 

Tes" were cooducted in elem qu•n size "''"'" i= m!«l with perfo,..<o<l lids <o •llow 
for g" OJ<Oh•nge AUhoush tho rerommen<IOO to>l eh•mben ..-e p1nt soze "nning j= 
"ilh lids o.- ~lm b"k'" wirh lido, rhe 10.1 ch•mt>ers wero "'""'"d to beocceptoble_ A> 
i..Jieatod in th< mlroducuon, tho l•b modifiodlhe test de.ign >0 !hot twice"'"""" so• I 
"'"' u....! ~ <q>lkote ond, tho«fo,, a b'W''"'' ch..,b<r ,;jus\Lf<Od 

Test Conditions- Acceptable 
Thoo-o ""' 1wo QNQC "'quirem""" f,- t<Stmg amdotums '" '!'=fiod by Norton (1996). 
I) sml tompcraoure is mointainod woOhm tfl<: speeWed hmil (22 ± 2 "C) and 2) tho pll of 
tOo scol m"" be chockod at lhe boginning alld <nd of !he ""' period. Tho .q>ortOd 
tempe"'""''" lhe oest room =sod rrom 2\.5 •c on >2 4 "Can<! avenogO<! 21.9 •c znd, 
thOf<for<, ''"' found 10 be accepta"le- As "quir«<, !Oil pfl ,_.. m<Osori:d at te.ot 
initialio.t ond l<nrunotion_ Tne Ecology ntothod (Norton, 19%) recommends tttat """be 
nm on •oil sompl" \hal have a pH withon tho uptunum ,_e of 5.0 Ia 9.0 Initial pH of 
test''"~ =tl<d from 4.61 (somplo TCR-Cl'T-011) ro 6.71 Pi .. l pHofsaJ~ fUlg«i 
from j_'l') ("mplo TCR-CPT-012) ra 6 7& Tho optimum "'''ortod pH range In the 
AST!>I o.nhwo"" "'" method (51anda.-d ~167~97; ASTM, 1998) " 4 0 to 9.0 

Water for Soil Hydration - Acceptable 
All woter used for worm hollolmg atld '""<l& conrorrne.J to th< requ<re<l mmimum 
speooficab<m> fm ASTM Typo U wato< Tho test method tequ•m; that SOtl samples be 
h)'<ltotod botweon 15 to 4:; porcont of tho bul~ soil init,.l we>ghl A, =oommonded tO the 
test mdhod, ih< initial l'-'g<\ hydrolion wos 35 pmonl To ochi<'< \h,; h)'<lrolion "'"'"' 
were fhsr d ricd, 1 Ocn siov<d, 1 lien rohydr.JOe<l The 1 argo! hydrotion w"' b osod on I he 
desir<d targ<t mas> of 400 g <lry weight per replicalc A <h«k of the calrul..,on• 
pro«mb>l in !he bioassay repon indicat<d !hat <he water for soil lt)'<lrotion "'"' oalculakod 
corroeoly. as ba .. d on a componsco 10 ""ample calculations oonu.inod wilhin the loot 
mcohod. 

Test Organisms -Acceptable 
11>< lest or~am>m (Euemo foe"d"), a common c ompooo;ng wo=. " ><nf>cd usong a 
oystcrn.a"c key (fo..Joc, 1935), W>5 """""'from !he supphcr (Don Wonn """" '" 
Philom,.h, Oregon) on !un< 1~. 2oo:l Uo"l I€Simg w., imliatod oo June~~ a..J 18. 
11)01 lhe wo""' wee< loeld "' lo"'rn!«i I'"' mo" Tloeo<fore. Oho holrlong "m" rno..,d 
lmm IJ '" ll day,_ Pno• lo «~lmg "" "'"""' W<IC held on hyd,.«..J poal """''"I f<>:i 
Punno ''Me.t! Bml<ld' chdon focU I csts were mo<oat<d woth odulo (fully eiloole.l) 

""'"" '"" w..-o"' lm< JO() ms 



--------

2.3 Test Implementation -Acceptable 

2.3.1 

2.3.2 

2.3.3 

Quality of Test Organisms- Acceptable 

Quolity of 1hc tc>t Otgalli>rns wos deoammed ftom "" """"" cunlrul (i.e., «ferenoo 
toKicont l<>ting) usmg 2-cloroacetomtde The reference !OX>tant test Wl\8 perf""""<l on 

th< same botch of "'""'" "''d lir te<Ling ond the ,..,f=n« '""""" le<ting """ 
conduclt:d concurrently wtlh Ohc ""' «>rl ""'n.!!- The LCIO of 54.4 mg/klj (91 pcrocnt 
<<mfidonoo '"""'''of 11.7 to 11.4 m[llkg) ""' cokulaoc<l u•ing Tnmmnd Speonnon
Korl:>" pmccdu<e> (foPA, no ~•tc) Th" LCSO falls " the "'""" 9> percent upper 
confid<nco level as oomporOO to the 8 prcvtous ""'that hove b<en conducted" shown 
in fogure l or the t>tMssay repon (ept, lOlll) These resnhs mdtcate that the test 
orgomsms wae of •coopuble q ualLty. 

Replk:a.tion and Test Sensitivity- Aceeptable 
TeS1 "'"'"'"'Y " depen<Jent on the number of replicates. the probot>tlity lcV<I "'""d, 

ood <he <)'1>0 of ""i•Cieol •n•lysts coodu<Ced. The so;Js '"" w.re ""r>:lucced using five 
"'P'""" wh;ch ""'''""' "'" m;ommm recommendod tlu<e n':pi"""' and, <hO!Ofore, 
mcceased f'O""' ov« the m;mmum levd "" och,..,ed W"h lh;, '""'"'" '" "'P'~"~ 
<he ab-.l«y 10 del<>:t • m"n '"""'" of one mort•hly P" '"""mont '''" '""'"...l frnm 
U.~7 (assuming clu<c rcpli<"") co 0 42 The S''""'"'"'"'' .,d a p<oh•b•l;ry loV<I of 9S 

p<reen! (i.e,« = 0.0>) ""' used "<he"""""'' '"'' for comp•n•o"' hc!w= '""'""I m 
"" sample5 ond the negauve control. 

Negative Control Test Acceptability· Acceptable 
A•;umm~ !hat oll olh" QAIQC .. pool> of lhe te"i"~ were oooop!abl« the last po\entlal 
«$nntion on rho "'" of tho <Iota " lho >umval of 1h< OW";,.,, m lhe negative control. 
T«ts arc ona<«!'lablo if oogotovo <entrol '"""val " '"'' ihsn ~0 penoon~ w h-.ch woold 
;nllicate either a )l<lOr quali!)' tcst oq;on;sm 0< poor quality on;r,,;ol ;ml Sutvi""l in lite 
negative «>n1rol "" I 00 percen! ond w .. , therefore, OCC<I'tot>k. 

2.4 Reporting 
Appmpo"e labot.,O<) OO.:umcnlat""' pro«o<lur" wore followed Chin-of-<ou,.od-.es, 
wak; quahty .-esult~ •nd iefetencc toxicity tos! rosults mcludmg' <ontml d .. rt "'"" 
pmv;<led "''h th< "'" ""d «f<«•o<< -.mpl< "" '"ult< 

3.0 Conclusions 

R'""' "" tit " QAIQC "'" I ysos of 11 " ~'"'P I ' l" 'I"'·" '""· cmui "" u f \J-.e '""· ,,tO '""'" of 
' he "'""" ovc "'"I 1.,.., "' '""""'- , U '' ""' "' c ""'I" ,,h I , tm """" ,,,, " ..J '"' 

0 

0 

0 



• 
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Attachment A: 
Earthworm Test Checklist 
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