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AGREEMENT SUMMARY: 

Based on the results of the Site Screening Process (SSP) performed in accordance with the Federal 
Facilities Agreement (FFA) among EPA, PADEP and the Navy for the Installation Restoration (IR) 
program at NAS JRB Willow Grove, Horsham Township, Pennsylvania, the undersigned have reached 
consensus agreement that no action or further investigation is required at the Site Screening Area (SSA) 
known as Site 7 - Abandoned Rifle Range No.2. 

Details of the SSP results are attached to this record of agreement document. 

SIGNATURES: 

lisa -Cunningham Date 

~ ~ . .rz~~ 
Robert Lewandowski, P.E. Date I 

Navy BRAC Environmental Coordinator 

tffC£ 
Charles Clark 

8'/zolo'l 
6ate J 

PADEP Project Officer 

1 

lauren.stanko
Typewritten Text
N00158.AR.000332
NASJRB WILLOW GROVE
5090.3a



l 

NAS' JRB WILLOW GROVE 

NO ACTION DECISioN FOR (SITE 7- AB~NDONED RIFLE RANGE" NO.2 

SITE SCREENING PROCESS 

CONSENSUS AGREEMENT 

TOPIC: 

No Action Concurrence for Site Screening Area (SSA) known as SitE:l7 - Abandoned Rifle Range 

No.2, NAS JRB Willow Grove, Horsham Township, Pennsylvania 
", 

PURPOSE: 

" 

The results of the Site Screening Process (SSP) at NAS JRB Willow Grove indicate that Site 7 -

Abandoned Rifle Range (No.2 should be removed from fyrther study ~nder the Federal Facilities 
, ': ",,"" " .' ",' ,:.- ;. _; '. ";: ,"_,; ~'. "t,· . , 

Agreetiierit(FFA) for NASJRB WillbwGrove. 

, BASIS AND DETAilS OF AGREEMENT: 

Introduction 

The SSP is the mechanism defined in the FFA for NAS JRB Willow Grove for determining 
?'. '.;. 

, , whether there havebeeri'releases 6f hazardous substance~, pollutants, co~taminants, hazardous 
, - 1 . 

" wasteS; or hazardous"'cohstituent~ to ihe environment from the identified SSAs, as discussed in 
"_,", , _. . . . ;.,." . ,"'. , - _.,<' - :' ", " ;: ~, ' '. ,,,.' -(H-' '. \ . ,,' . ." : ."' <'. 

the FFA. The SSP enables the Navyand the regulators to determine whether an, SSA should , 

proceed through the Remedial Investigation/Feasibility Study (RI/FS) process or whether the SSA 

should be removed from further study under the FFA. The SSP has generated sufficient data to 

support a No Action decision for Sit~'1- Ab~ndoned Rifle Range No.2. 
"' .. -,[. 

, ( 

Site 7 - Abandoned Rifle Range No.2 is located in the northwestern corner of the facility, west of 

the north end of Runway 15/33 (see Attachment I). The Site was operational from 1965 until 
'o'l :'" i '_', ,., .' ".-( ,"" : ,~y. ..,._ ~. . . " ,j J., ',"" ( , '- ;- . 

1977; The' earthen rampart for the range. was U-shaped and approximately one acre in size. 

There are n({records in'dicatingthatlead'was salvaged from the range. When the range was 

demolished and the rampart regraded in 1977, it is assumed that any lead embedded in the 

rampart was distribut'ea arodhd lhegeneral' ar~~· ot' the Site. The Site was lat~~ used as aiandfill 

for the Hisposal of inert construction and~emolitiondebris, pd~arilyclean earth, broken concrete, 
, • -. "L 

asphalt, and cinder blocks. The landfill also reportedly received dry wastewater trea:tment sludge 

(estimated at 19 tons) and emulsified oil and grease from various oil/water separators (estimated 
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at 10,000 gallons). According to the Initi~1 ,Site Assessment report (Naval Energy and 

Environme,ntal Suppprt Activity(~EE;SA), 198e),the 1~lJdfill nev~rre,ceived hC\~ardous materials. 
,; .'.. . j:> .. : J' " ,,' ~ , ... - , " .;', - ' .• ,~~ "', ( , .. 

Site Screening Pr<:,cess Results 

The following sections summarize the results of the sSP activities at Site 7. 

Initial Assessment Study, 

'" ' 

In 1986, the Navy performed an Initial Assessment Study (lAS) at NAS JRB Willow Grove 

(NEE:SA, 1986). The lAS consisted of a records search, field inspection, ~Ilq p~rsqnnel 

interviews. A total of nine sites were identified and assessed, including Site 7 - Abandoned Rifle 

RaQge No.2 .. 
< '. ( 

The lAS report for Site 7 dted the slow le~ching.o~ aqueous I~ad cOrnp,I~~,es into the Gfour:lqwater 

as the only potential lead exposure pathway. Based on the predicted chemical behavior of lead 

in the soil and groundwater, the report concluded that,the potential forth~Helease of lead to the 

environment was negligible. The Site was not recomm~nded fo~ cOrlfirmation stUd~. " ' " 

Site Inspection 

"',' 

In 1,989, EA En~ineering p~rfprmed a Site Inspection (l:)lton ten sitesa,t NAS JI1'I3WillqW, Grove, 
. " . '-.• ' ~; ,", .! ... ' ,~, ".' -' . ";' , : '. - -," ' • , 

including Site 7 (EA Engineering, 1990). The SI of Site, 7 consiste<l of asite reC,'onnais~,ance, the 
'\' , " . " ," -, c'" ,,'. " .. ' • . ';; e', .' .... 

installati(m and sampling of four monitoring wells, and, a l:!oil vapor, cbntaminant asseSsment 
I ,~: • ~. " :. c. • " . ",' :: .•. ! 

'(sveA) .. 
, I 

, During the field r~connaissance of Site 7, a few 55-gallon dru,ms and sever,~1 baif-full 5-gallon 
'. " . ~ .' " , ,. ' ' . ., , 

cans of industrial solvents were observed exposed at the ground surface. The containers were 

sealed and no elevated PID readings were recorded, 

The s'veA revealed methane in m~st of the samples from within the fill area and methylene 
~. '. '; ~ " , ''.. . I '. ~: , . '.' , •. -.' ~ '. 

i chloride (0.5 Ppf\lJo 3 ppm) at isolated' locations in the sputhern portion of the, Site, 
". ','oj": ' . ."..' .' . 

Four shallow bedrock monitoring wells Were installed at the Site in Ma~ch ,1989: RR2W-,1 through 
" \ ' ":, , '; ':,' ... -,; ".- . ':' ,,~.', : ,f .;. '_.' -- ., "':;',' " :'!! ~ >: : .. ' ." .,,: . 

RR2W-4. The depth to groundwater averaged, 15 to 20 f~et I:>elow grade except at RR2W-4, 

whe're it ~as 8 fe~t beiow grade. 
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The monitoring wells were sampled in June, September, and December 1989.'" The samples 

were analyzed \for 1 full Target Compound l-ist (TCl) parameters, total and dissolved T~rget 

Analyte List (TAL) metals,' TofalOrganic C~rbo~'(T06), Totil :Pel~~leum Hydrocarbo~s (TPH), 

'" and Gyarilde. MethylenechI6/'idewasClete~ted (8.61 ug/l to 14.48 ug/l) in upgradi~rit and i 

'. :; .",'; \)'i . "r ~ :.1 _,' >. .; •••• ' {- " :.,' .~. n ~·':l·-'<.'>.",>~.:, .... ~":' r 

, downgradiC:1ht wells dutingthe second and ttlird sampling rounds. Trace levels of dissolved lead 

wered~t~ctedir'l RR2W-f (1.5J ug/l) during th~ firsfsa~pling ro~~d and in RR2W-2"(1.6J ug/l), 

. RR2W-3
1

{1.6J Jgll),a'nd RR2W-4 (1.2J ug/l)' durin~the 'second sampling roum:.!. (A ;'Jii qualifier 
, . , .'; : ',.:-, ':" '.' . ," ,- . ":""-f:, I .",.... _ "'; '.\: "':. ;.:. . -' ',. 
indicates that the reported concentration is estimated.) Total lead concentrations for the three 

sampling rounds ranged from 3:Sj;ug/lto 49.6Jug/l. (the third' round total lead results were 

qualified "R", unusable.) Total petroleum hydrocarbons (TPH) was detected in R~2W-1 during all 

three sampling rounds (at concentrations ranging from 3.6 mg/l to 61 mg/l) and ,in RR2W-3 (2.1 

mg/l) during the first sampling round. 

Dde to the detettlon'of methylene chloride in both the~6iigas and groundwater at the Site, the 

, SiteWas recoinmendedf~ran Extended Sitelnsp~'ctioh(ESlj.· ,.,. , " ' 

Extended'Site In$pection 
" ;' 

The ESI of Site 7 was performed from 1989 to 1991 by EA Engineering(EA Engineering, '1992). 

The following activities were performed: 

• 
• 

Ten background soil samples were collected and analyzed for-metal8-aRd-pestiGides. 
, • : ,. • '-. .< ,~. '"', " - ',' ';-.. .,. , 

Four soilbbring~ (RR2B~1throughHR2B-4) were completed at the iocations of the 'SVCA 
> '\ ::" . ~ .. ~'~-. ;>--:-. " "t~ .,~~(_" '::_ ,'r- .r. ' .;" :- .I.~, " ~>'. _ 

methylelile chloride detections; The borinQs were advanced until auger refusal ,or the 
_ . .1 '\ . . ',", ~. 

water table was ~ricolJntered.1 the total depths of the borings ranged from 1 0 t015 feet. 

Soil samples were collected at 2.5-foot intervals within each boring. The samples were 

analyzed for TAL iTletl:ils aha T'Cl Volatife'Organic Compounds (VOCs): 

• Four surface soil samples (RR2S-1 through RR2S-4) were collected at pote~ti~If)ources 

of contamination upgradient of the Site and analyzed for TAL metals and TCI.. v6Cs~. 
• One shallow bedrock monitoring well, RR2W-5, was installed in the center of the Sit~. 

i; ':,;: ~ ,', " .. ' ".:' , . t "" , ;) ';" .:.. ~,,; •. '- -,' " 

• The one new and four existing monitoring wells were sampled and analyzed ,for TCl 

VOCs and TAL metals. 

The surface soil, sJb~brface'soil, and groundwater analytical results from the ESI ar~ i!1cluded in 
~:-,.,; -:. "'~_, t ... _;.,:.~. '-"', . ..'< .. ~ "-, 

Attachment II, liable 1 and Table 2. 
, I 

"_,, . " l; 
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Subsurface Soil 

Trace levels' of 'methyi ene, chloride ~ere,,~e~ect~d ,in ,soil borif)g)RRf,~:2 at depths of ~:5f~et (3J 

ug/l) ~nd 7.5. f~et (2J ~g/lj.JMethYIE3ne ~hloride yv~salso ~§lectegin the, trip ane,! fiElld b!anks.) 

Acetone was' dete~ted in 's'oil' sam~les frqrn RR21?-2 at level!3ranging f'rom 8 uglJ to 45 ug/I. ,Lead 
'," ,:' :' .' .. ~:', ' .. )<" ',-,/,,,;1;. ',,' ~".,.'-::,::' .' .... '"""'~'." .'" 

was detepted at concentrations up, to 33.5 mg/kg, yvhich was Qelow ,the soiLbackground 

'conce~tr~iior1 d~termi~ed duri~~ }he ESI (59.3 mQ/kg)'. Metals Q~tected\ ins~bsurf<l:qe: soil 

~ampies above 9ackgr04ndi;~~~ed C~gmium.' (up to 5.8 mg/\<g), pp~alt (u~tQ 16.7' f!lg/kg), 
~ • ,; ., ~ '. '---. • , !' :., . . "f":' • ')l ", ,'J''''. ' - .. ,., ..- .'" ,-

manganese (up to 1590 mg/kg), anQ nic::kel (upto 2Q.5 mg/kg). 
" 1'-,.' ," _. . ,'",' -'i • - " 

';.,-(' 

.Jr i ·" 

S'urface SOil 

.. ' . 1 "; . .~ i 

There were no VOCs detected in the upgradient surface soil samples. Metals detected;in surface 

soil samples above background include(j cobalt (uptp ?5.6 019/kg) , i,ron(up to 2,~,300 mglkg) , 
, " ,'. ,'. "';', ::. "" '. I ,". ;." ~. \. / "" -f -' .. ,rt!--
,'" . . . ",' '. :' (' . 

lead (up to 395N* mg/kg), mang~nese (uRto 1480 mg/l(g),merqury (up to 0.16 mg/kg),,(Jic::l<el (up 
' .. , .. , ' " ",~. "," . " 

to 24.1 mg/kg), and zinc (up to 1,1 OOE mg/kg). (An "N" qualifier indicates thali the spiked sample 

recovery was not within control limits; an asterisk qualifier indicates .1hat t~edlJpli,cate analysis 
",-".,,'," ' " " . . '-,-" 

was not within control limits; an "E" qualifier indicates that the reported concentration is estimated 

due to interference.) " 

, ' 

Groundwater 

There\vere no VdCsdetecte~ in the groundwater samples. Total I~ad c::~ncentrations ranged 
';..' ..•. :':; • ~ ....... ? ~ ,,_'~}'~."'---i---:"-,\+<"~ '.: . .:.;:' ,.J.-".:' " 

from non-detect (NO) to ,8.9 ug/l. Total manganese was detected at887ug/l in 8R2W-1 and 618 
'i-<" . ' ; '- ~'i • ~:. ':"", " C"<"~" >' ~.. :" !,,- .. ',(~-~/,," -':, , ',' lot: -.,' ':' -. 

ugll in RR2W-3 and 317 ug/l in RR2W-4. Total cadmium wa,s det~9!edal5.9.ug/l.in RR2W-4. 
• ~t '.' .~!; C-'.- '; - .:'~:·"i~ " ... ,;",,~-!~' -- -, ., , .. ,-, 

The report recommendftd that no further investigations be, condu<;:~~d at the,Site, 
. '.. :;', -",> 1 :_'.' • :',. >.; t, ,," , ~:;: :, :" '~ .. : ' -- ;." ' , : 

I 

Currerit Status 
-, ',( ., 

pADEP concLrred with the N~vy recommendation forNo A~ti~'n .~t ~it~ 7 (PADEP, October 31, 
,,' " , ' , 

2005). 

At the December 19, 2006 Navy Willow Grove Installation Restoration Program (lRP) 
~ ':' J'- , " 0 _ ;.'~"~,.'," -.-, '., • '::'if~"»:",:--- ' . ,~" ;-'ir~/<l ,_"-:" 
" P8:rtneririg Team Meeting, the Navy provided a summary discus~jon of revieYo( documenta,tion 

.. ,. , - \.' .; . - ~~~i ' ' ,c. " ; 

and presented a status update for Site 7. All available past investigation results, 

correspondence and notes were summarized and recommendations for future actions were 
; 
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presented for discussion among" the 'team. Based ~n a March 10, 1'999 email'message 

(Attachment II) from a previous EPA Remedial Project Manager (RPM), "Lori Baker, it was 

decided to arrange for a'site visit by EPA's Biological Technical Assistance Group (BT~(3) to 

assess the ecological impact of the Site. 

On March 28, 2007, BTAG personnel visited Site 7 to review site conditions .. BTAG concluded 
, ' 

that there was no significant risk to ecological syst~ms, and therefore, did not recbmmend 

further investigation or action at Site 7. 

In September 2007 the Navy submitted a draft human health 'risk screening evaluation (HHRSE) 

prepared for Site 7 that was also suggested by the undated email message from the former EPA 

RPM, Lori Baker (see Attachment II). This riskscreeni'ng document was prepared foll,9wing 

current risk guidance using existing data from the ESI. Com'l11entson the draft HHRS~ were 
.j' ,,"':, ': ' . , " " ' " 

received from EPA in December 2007. The Navy response to EPA comments, as well as the 
<'i: ' 

entire' HHRSE, is included in Attachment III. Risks were deemed insufficient to justify further 

investigation or action at Site 7. 

During discussion among the Navy,.,EPA andPADEP at the Ma~qh2q, 2008 NAS JR,B Willow 

,Grove IRP Partnering Team Meeting, it was,qecid~d that the, NavY'N0uld prepare and pr~sent 

this consensus' agreement document for No Action at Site 7 ,for signatures by EPA, PAPEP, 

and the Navy. 

REFERENCES: 

EA Engineering, Science, and Technology, Inc. 1990. Sitelnspectipn Studies at NASWillow 

Grove, Horsham Township, Pennsylvania. May. 

EA Engineering, Sd~nce, and Technqlogy, Inc., 19~2. ~xtenpeq Site Inspection Studies at NAS 

, Willow Grove, Horsham Township, Pennsylvania. January. 

Flipse, April, PADEP, to Mr. James R. Edmond, Navy, NAS JRB Willow Grove. 2005. 
, r:,'1' 

Correspondence. October 31. 

Naval Energy and Environmental SllPpqrt Activity. 1.986, Initial Assessmant of Naval Air Station, 
, . . f '.'. . ~ .. ', - , . i ; < - .' , , , ' "' - • 

Willow Grove, Pennsylvania. February. 
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Baker, lori, US EPA, to Mr. James Colter, Navy, Naval Facilities Engineering Command. 1999. . . " ", . .' . 

Correspondence (ema,iI). March 10. 
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\ From: 
To: 

cc: 
Subject: 
Date: 

Jim, 

BAKER.LORIE@epamail.epa.gov 
VINES: 
JIM L COLTER@CODE 18@NAVFAC EFDNORTH; 
Flipse.April@al.pader.gov;",. 
Review of "NFA" Sites 
Wednesday, March 10, 19998:41:10 

I found a copy of the Gannettfl,eming review,of.the .' 
NFA sites. It was never finalize'd so I'drath~r not . 
send a copy to you. I reviewed it,however, and can 
provide you with the followi09 preliminary 
recommendations: . 

The following two sites should have fwrther 
evaluation: . 

NAS4 - North End Landfill - Several compounds 
exceeded the RBCs and BTAGI~yels for soil, . 
sediment, surface water and groundwater. 'Also. '. 
VOAs in groundwater were not analyze,t uSi.ng a low 
detection limit method. I w041g recommend.', '.' 
resampling the GW for VOAs. 'Also,'because RBCs 
have been exceeded, a human health risk evaluation 
should be completed. I would expect that after the 
BTAG visit we will have a better idea of what more 
should be done from the ecological perspective. 

NAS 7 - Abandoned Rifle Range No. 2 - Numerous 
RBC and BTAG values were exceeded. The area had 
amon~ the greatest number of observed or 
suspected ecological receptors of all the sites 
visited during GFs site visit. I recommend that a 
human health risk evaluation be completed and after 
BTAG's visit to the site, more recommendations 
will be given regarding any further ecological 
assessment. 

The following site may be closed out pending one 
outstanding issue: 

NAS6 - Abandoned Rifle Range No. 1 - Apparently 
most of the soil it) this area has been excavated to ~ 
make way for a new Marine Corps Reserve Training 

, 
't ,. 



Center. Was this soil taken offsiteor used 
somewhere else on the base? 

The following sites can be closed out from a 
CERCLA perspective, but PADEP mayyvantto 
pursue either site further: ' " , 
, , ".". . '-." ,-. . , 

NAS 8 - Building No. 118 Abandoned Fuel Tank - This 
appears to be a non-CERCLA issue and can be 
considered to be closed out from a CERCLA 
perspective. The PADEP underground st6ragelank 
program may want to investigate further."-

J ,; ;-:~ , '( -.' 

NAS 9 - Steam Plant Building 6, Tank Overfill - Again, 
this involves a non-CERCLA contarllinant and 
therefore can be considered closed out from a 
CERCLA perspective; however, PADEP may wish' 
to investigate further. 

After the BTAG visit, I will send ydU a letter' i 
summarizing our recommendations·ror th~5sltes 
including any BTAG ecological assessment '; 
recommendations. Also, if you cOuld get bEtEk to 
me regarding NAS6 soils, it wquld beappreCiate,d.>' 
Thanks! ' , 

j 

'".' ". 
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'. .... '!':'." , I ,~ , ~ ,-' '.' ,,~ . !.' .'; " ',. ' • 

Human Health Risk'Screening Evaluation (HHRSE) of Soil and Groundwater at Site 7 ... Abandoned 

Rifle Range No.2 at the;Nini~1 AirStatioriJoirit Reserve Base'(NAS JRB), Willow Grove ,I 
~" \.. ~< ,~;r" - . :- ;;,~:, 

1.0' INTRODUCTION 
"., , :' ". . ~ ',' ,'. ' ,,)- _ _ ,. . . ' :: f' ; , , " , 'J~ " , ' - '-; . . _ ; , " • < , • ~ , 

ThiS' technical memorantlum presents a human health risk screening evaluation (HHRSE) of soil and 
,_.,. ,. _ ,", ~C',"';,: ~' ': ,:;1 ", . "',' J"~""," ~\,," >', i .,', "~~' ,.,';'~ ~~t),';: , ,;,~ F 

groundwater at Site 7 ...:.: Abandoned Rifle Range No.2 at the Naval Air Station Joint Reserve Base (NAS 

JR'B), WilloW Grove, The HHRSE uSe$USE'PAR~gion ""(Ri~k Based Conc~ntration (RBC) v~'u~s to 

, "conservatively estimate th~ potential fOr adverse carcin6genicand no~~carci~ogenic health \ effects for 
! , " : 

exposures to soil and groundwafer. 

2.0 DATA 

The Soil and groundwater a~~lyticaid~ta "~secrin:ihis HHRSE was obtained from the'Extend~d Site 

InspectionSfudies afNA'S Willow Grove re~brt (EA Erigineering, Jl:lnuary, i992)andi~ pr~s~'nt~d in 

Tables> 1 and 2.' Also includedirirabi~s' 1 and 2 ai~the m~str~cent R~Cs (Octob~r, 2~O7). A 
" ':'-:,"L,' '.';, ,~~,~.~ ~, .! ~"'-' ,', '_'~" " ',-~.,::', ;',,' 

background comparison waspeftormedfor selected inorganics i!n soil and the results of the background 

comparison are presented in Attachment A. 

Concentrations of all chemicals detected in soil were less than their respective RBCs for residential 

exp~sures to soil with the exception of arsenic. Concentrations of arsenic exceeded the RBC at most 

sampling locations but concentrations ofiarsenic were within background levels f(SrSbil. ConceAtrations 

of aluminulTl;antimony, cadmium;·ohromiur'n"iron,manganese,i'a'nd vanadium exceeded one-tenth their 

respective RBCs but were,less than the full RBCs. 

Manganese was the only chemical detected in groundwater at concentrations exceeding the full RBCsfor 

,tap 'Water. Manganese slightly exceeded its full RBC iribne sample. Concentraiioh~ o.f aluminum, 

cadmium, .chromium, and iron exceeded one-tenth <Sf their;'respectiYeRBCs butwere'less: th~m the full 

RB0si· J ' 

" 3'.0' METHODOLOGY, . ( 
( \ 

Risks were, estimated 'in this scteeningHHRE by calculating'a ratio betwee'n' themaximUril detected 

concentration of a chemical 'in; soil :ahdgroundwater'at Site7al1dthe corresponding'RBC: "R'rSks are 

typically.iestimated for, a 'chemical if, the Ti1aXimLirndetected concentration in ·an envirorlmental m~dia 
" exceeds ,a ;bonservativeris,k~based' conc9ntration'§lnd/o'r i applicable, ',relevant and appropriate 

requirements (ARARs) established in Federal or State regulations or guideliries;' 'Because this 

assessment is a screening level asses,sment all chemicals detected in the soils and groundwater are 

evaluated in this assessment. Carcinogenic and noncarcinogenic effects are evaluated separately for 

( 



exposure to environmental. media. Somf3 qhe.micals exhibit potl1 nonca.fcippgenicand carcinogenic health 

effects. For' th~s~ ch~micals ~~iCh the'USEPA has develop~d .bothcancersIQpe(factors (CSFs) and 

reference dos~s (AfDs), the ABC~ pres~~ted'\~ the '~ost rece~t USEPA Aegio~lil ABC Table (October, 

2007) were calculated based on carcinogenic effects only. The ABCs fo~ arsenic and me!hylene chloride 

evaluated in this HHAE are based on their carcinogenic effects. Howevf3r, the USEPA has also - , (',,' --"','; 

developed AfDs for these compounds based on their noncarcinogenic health effects. COI1~eq!Jently, it is 
. i~\~', . ",,-' " ,.' ::t._"- .,' ~~'.-' > " '''. ' , 
necessary to e,valuate noncarcinoge'lic risks for these constituents" as weI/as carcinqgenic risks. 

, > " • :. '" \-,' • , 

Therefore, residential soil and tap waterRBCs bas.ed on the noncarqinog~nic heaJth effects of arsenic 
.. ' :".. ...... :: "':; '. ':. .,..... ,': • j ' .'.' ,.' . 

and methylene chloride were calculated, l.,Ising the same metn<;>dology and exposure parameters 

pres'ented i'n the current USEPA Aegio'n'lIl ABC Table (October,. 2007). 
",: 

3.1 Human Health Effects - Carcinogens 

Lifetime cancer .risks are expressed in the form of dimensionless probabilities, referred to as incremental 
". ,) : .•. L- .... , ( .• "./.. '.. ' : .. ,'. '.' ". 

lifetime cancer risks (ILCAs), based on CSFs,. The I~CA is derived by dividing the maximum detected 
J' . ",' ,- '. I 

concentration reported fOJ that medium by its carcinogenic ReCfor a particular medium (e.g., soil; water). 

Che;nlcals pot~niial/; resulting in c~;~in~~en~c effe9ts were<evalLJated USi~9 thefollqwi~gequati9n: 
< :c.\ " . ". ' , . ' r_·_ .• ,. ' , 

ILCA = !( Cmax
, .. X10-

e.J 
i=1 ABC;: . 

< .;.\-

where: ILCA = Inc~emental Lifetime·Canc:er Aisk. '." , .. 

Cmax = Maximl;l,rr p~~ecteq90ncent(ation (mg/~gor /lglL) tor compound i. 

ABC = Aisk Based Concentrati<;>n(mg/kgor/lg/L} for compound i. 

10'6 = Aisk Assessment Point of Departure. 

Multiplying the. Cmax I ABC ratio by US EPA's point of deparl;ure risk level, 10-6 produces a cancer risk 
:. ' . ~' . - . " .~ . . , . -, - "., 

estimate tor the detected chemical.. The ILeA values Jor all chemicals are summed 'to account for 
". . . ..,. ',." -,,' ".' .. -',., /" . 

potential cumulative carcinogenic effects of multiple carcinogens detected in an environmental medium 

(USEPA, 1989). The total ILCA is then compared to the EPA's target cancer risk range of 1 x 10-4 to 1 x 

~ 10-6 , which is used to determine whether remediation is necessary at a site. 'According:to the"USEPA, for 

.~,n<;>vvn or sU~8ected carc;:inogens, "acceptab.le" exposure flevels are generally concentration levels that 

represent an excess, upper b<;>~r:l<;i Iifetif'De. c"l,nqer, risk of. between 1 x 10;4 t<;> 1 xl 0-6 or less ,than 1 :xl 0-6 . 

• Al ~ 10-4 ILC.~estimate co.rrespond~to the potenti~Uor the occurrenceiofone\additionaLincidence of 

.,cflnc.er.in aqexposed populatjQnof:!enthousand inj;fividuals; Generally, an estimated ,ILeA greater than 

1 x 1 0-4 is regarded as "unacceptable" . . .',.- ' . .. . 



, . -. . 
'. .", .-, • ", . <.'-"<-.~, ~ :1-, _J " ~'. ' ;._. ;-. '~.i; .. ,;'· t··, '-.~" 

Because the USEPA Region III RBCs only consider bne exposure route (ingestion) and dermal and 

inhalation expos li res are not considered,S x 16.5 will beus~d as the acc~ptable'target risk'il~vel to 

accolint for ail applicablee~p()sure pa:thways~' " '.. " ,..'. ". 

3.2 Human Health Effects - Non-Carcinogens 

Noncarclnogenic risk ~stimatesah3 presented in t~e form of hazard q&(ji{ents(HQs). The HQis~~rived . 
by dividing the maxinium'Valu'e"reported for 'that mediJriJ by~lts' ndn-darc;inoge~ic R~d f~r a particular 

medium (e.g., soil, water). Chemicals potentially resulting in non-carcinogenic (systemic) effects were 

) evaluated lisingthe following equatibns: 
" 

··l. : 

where: = Hazard QuotielltJorco"9Pound j. , HQ, 
Cmaxi = M~imum Detected ConGentration (IT)g/kgor J.,lg/L) for compound i." ' , ... ,':.. -'. ,. " -, " 

= .. ~isk Bas~d qpr;Jcentn~tion (mg/kg or J.,lg/L) for ,comllound i. 

,HI, 

~J ; 

Multiplying the CmaxlRBC ratio by the USEPA's point of departure risk level, 1.0 produces a risk 'estimate 

for the detected chemical. 
~ 

The HQs for all chemicals are summed to account for potential 

noncarcinogenic effects associated with multiple chemical exposures; rhe total HI is the'ncompared to 

jtQ~ U~EPA'~ target ,1~vel of 1.0! "Acceptable",'E!xposureJevelsare gene'rally conc,entratitinlevels that 
, > '. F .' • ~ , -, 

. rep~e~en.t ahazarq indexle~s than .or equal:t9 1.p., However"bec;ause'all dhemicalsdo"not exhibit the 

same mecbCJ.nism of action "or impactthe"sarn~Ltarget" orgM,the exceedanceof this value does not 
. ",,} .," . '.' ".' ' ,,, .. , 

m~pessarily Q~>n~titute,an "UlJagc;eptqble" noncarcin9genic .risk •... lf ,thE! estimated HI.is. greaterthan.1.0, 
:- ;. - ; , .. .- " ~ -. - . - I' I 

1J0nparGinogenic effects are segregated according to th~qffected target organs andJarget organ His are 
-' ','" ',. -', ... , >.,... ,.,' 

presented, which represent the sum of those:chemicalsthatimpact similar targetorgans;orexhibit similar 

mechanisms of action. Generally, estimated His greater than 1.0 for the target organs are considered to 

. ; .' '- ~ -

." Because~I:1~;, ,4§EPA/R,egionlll RBCs Oll!y.:con~ideron~expo~ure route' (ingestion) and:'dermal and 

inh!:j.tation e"posures ~r~ IJOLcor)Sid~rf3d, Q.~ willl:>~ '~seq /;is the acceRtable, target' HI to account for call 
~ .,' '. ' ( 

.applipable expqsure Pathways .. 
• " ,- ;', " c.' - ,,' ,,-., 

" ~, 

4.0 RISK ct-t~aACTERIZA,.ION 
- ,:-;:--.', II.' ',' ... . .' ': " 

r 
Estimated ILCRs and His for residentia.1 and inqustrial exposures to ... s,oilare, presented 'in Tables@ :and 4, 

respectively. The cumulative HI for residential exposures to soil was 4 which exceeds the target HI of 0.5. 



/ 

On a target organ basis,. the. His for the n~urological sy~tem (~I = 1 ),:skin (HI = 0.9.), cardiovas.pular 

,~ys'ien;,,(!".H = 0;'9), kicjnEly (HI, ~o'l),~nd gastroirtestir~!S.yst~rTJ (HI = O,Q) 'exceeded th,e.1arg,et HL 

, AI~min~m, arsenic, cadmi~m, iron, manganese, and van~,diumare the l');1ajQr contribyt?rs to ,the HI... The 

cumulative HI for industrial exposures to soil was less than unity. 

, ji.;. 1 ~\ .';' < 

The ILCR forresidentia!exposure.s (ILeR'= 5.x 10-\i$ equaJtothe t~rg~trisk level of 5~'JO-5 while the 
:'. -. ,,: ..... )~.~ . -, -'_£:>:' '.? ' ~ ..' ,~; ~,' -,).-' . >"'" ' ! 

· ILCR for and industrial ex,poslIres (ILQR,::;: 1 x ~0-5) is I~ss th,an the target risk I~vel.: ". ,', " 
liY. ,.;.0-' , -, - .' "" '. • -.' .-.,,; '" ., 

Ars~nic was the ~aj~r contribu~or tothe ILtRs an~ al~minum,~rs,e~iC, cadrnIlIm, irpn,rn<;inganes,e, and 

vanadium were major contributors to the His. Site concentrations of arsenic, manganese, and vanadium 

are within background levels (Attachment A) . wtfile s~e concentrations of iron exceeded background 

levels. 

Table 5 presents the results of the screening HHRSE for exposures to groundwater. The HI for 

exposures to groundwater based on total (noh-fiitered)samples'waseqbal to 3, whiSh exceeds 'the target 

level of 0.5. 'On a target organ basis the His' for the gastrointestinal system (HI = 0.7) and the 

neurological system (HI'::' 2}exCeeds the~target' level.' Alurnihunl, iron: and manganese are the major 

contributors to the HI. The HI for exposures to groundwater! tjA~ed6h filtered samples was less than 

unity. No carcinogenic chemicals were detected in groundwater at Site 7, therefore ILCRs were not 

calculated, 

,5;0 ' YNCERT AINTY ANALYSIS . 

<The.LJSEI?ARegion III. RBCs <;:to not consider exposures by defmal contact with s0il'and ground~ater; 

· ,consequently .there ' is :thepotentiaF ,for the' cancer: risks' andhazari:f indices presented above to be 

underestimated.· Inorganicsj\whiohwere, identified ,as'the majOr contributors th'the risk; are~dt well 

absorbed through the skin. Also as discussedabdve'forexposlm:iSto'soil, o(the thernicaJs which Were 

· identified· as major contributors: to thed'i.ncer risksiandhazard'indices, concentrations of arse'nic, 

manganese,.and vanadium, were within baekground'levels." : ".'.' 

".,; 

For the inorganicsdetected in groundwater, USEPA guidance (July 2004) states thalortly cadmium and 

chromium should be dermally assessed when evaluating exposures to water. According to the guida~ce 

the absormed\ dosefrQm dermal exposure to cadMium is equal to' 'approximately 20' perc(:int of the dose 

· from ingestion 6fcadmiurh·in water'and'the absorbed'dese frOrhdermal exposure fo cftrotniur:p'is equal to 

approximately 40 percent of the )dose from ingestion. The HQs for cadmiUm (HQ' == C.3t and cHromium 

(HQ = 0.2) would still be bel.ow the target level if the dermal pathway was included in the screening 

evaluation.Con$equently, the lack of the evaluation of exposures'through'derrnal'contaci'does not'result . 

insignificanfunderestimatiC'ln!oHhecance(i'isks and h'azardindices~ . 
,f . >" 
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RR2B-22.5 

TABLE 1 
CHEMICALS DETECTED IN SOIL 

~ SITE 7 - ABANDONED RIFLE RANGE NO.2 
NASJRB WILLOW GROVE 

RR2B-2.5 

15600 
4B 

3.5 

PAGE 1 OF3 

RR2B-77.5 RR2B-32.5 

16800 
4.4 B 

14.1 S 

RR2B-37.5 I RR2B-310 
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TABLE 1 
CHEMICALS DETECTED IN SOIL 

SITE 7 - ABANDONED RIFLE RANGE NO.2 
NASJRB WILLOW GROVE 

PAGE 2 OF 3 

RR2B-42.5 R22B-45 RR2B-47.5 I RR2B-410 I RR2B-412.5 I RR2B-15 RR2B-1 7.5 I RR2B-110 

t-'~ 



Sample 

USEPA Region 

TABLE 1 
CHEMICALS DETECTED IN SOIL 

SITE 7 - ABANDONED RIFLE RANGE NO.2 
NASJRB WILLOW GROVE 

PAGE 3 OF3 

3 RBC I RR2B-1 12.5 I RR2B-114 I RR2 DUP-1 I RR2 DUP-2 

.... , .. 
~~".:< • • ' 

"·"'OTRR·: 

RR2S-1 RR2S-2 RR2S-3 RR2S-4 



Notes: 

. TABLE 2 

,CHEMiCALSDETE9fED IN,GROUfipWATER • 
. SITE 7 ~ ABANDONED. RIFLE, RANGE NO.2 

NASJRB WILLOW;GflOVE . 

RR2W-5 

1 -USEPA Risk,Based ConcentrationTable, October 2007. Carcinogenic value~ correspond to a 1 x 10-6 
cancer risk. Noncarcinogenic values were divided by 10 to:correspond to ~ hazard index of 0.1 

.• 2 - Value is for cadmium-water. 
3-Value is for hexavalent chromium. 
4- Action Level promulgated under the Safe Drinking Water Act 

. 5 - Value is for manganese-nonfood. 
C = Carcinogenic 
N '= Noncarcinogenic 
NA - No criteria available. 
A black space indicates a non-detected value. 
Shading indicates that the concentration exceeds the RBC. 

.;/ 



TABLE 3 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR RESIDENTIAL EXPOSURES TO SOIL 

SITE 7 - ABANDONED RIFLE RANGE NO.2 
NASJRB WILLOW GROVE 

Chemical Estimated Lifetime Carcinogenic Risk (ILCR) Estimated Non-Carcinogenic Hazard Quotient (HQ) 

Concentration RBC(I) Estimated ILCR 
Primary Target 

RBd1) 
(maximum) Organ, 

(mglkg) 
, 

(mglkg) (mglkg) 

VOCs 

Methylene Chlorioe I Q:003·· I 85' •. I 3.5Ec11 I LiVer I 4700 
, Kloney, Liver, 

Actone 0.045 NA 
Neuroloaical 

70000 

Inorganics ,. 'r·· 
Aluminum 23000 NA ;;;1·· NeurolqglCl\'Ji:· 

-'c 78000 

Antimony 6.1'\ NA '-- ; BjQpd/," ..... :;"3j '. 

Arsenic 20.9 $kin, Car~~v~s.c}l}~~, 1'> 
....• 

0.43' 4.!jE-Q5. . 23 

Barium .296 NA' .. , {. Cllrdioiill~filar ' 16000 , 
Beryllium 2.4 NA -- • GastroiOJ~"Pn!lf trilQ 

"\ Cadmium 5.8 Nk; 'iF ...• ' Kid~~Y"""'; ·.39 

Calcium 41700 NA' N.a;;;' iliA 

Chromium '. 28,6 . i· NA ;1 "', ' Respjrii'fbry . '230 

CobaR ':, '25.6, NA. :"\:, ;' NA ~ ",. , 'NA 

Copper 41.7 NA I : Ga:stroir)!e~tinal '" ,3~00 

Iron 31600 NA ' I'J GastroiQ\~$tinal, ~5ooo I. 
Lead 395 NA J~;; NeurO~lpal J._" 400 

Magnesium 13900 NA , 
NA' NA 

Manganese 1590 NA NeurolQgical 1660 

Mercury ,0.16 .' NA Ne,urological 23 

Nickel 24.1 NA Body Weight ;, 1600 

Potassium 3560 NA NA,J( NA , 

Selenium 0.28 NA 
HairLQss, 

390 I 
Neurological, SkIO, , 

Sillier 21 NA slIir)'"i 390 

Sodium 8725 NA N.<\:', , lilA 
Thallium 0.37 NA : "', Halr,Loss, ~lver ". lieS 
Vanadium 43.{l NA Kidney 78 
Zinc 1100 NA Bioofi 23000 

Total Carcinogenic Risk: SE-OS , Total HI 

Target Organ His 

Total Liver HI = 
Total Blood HI = 

Totfil Skin HI = 
Total Cardiovascular HI = 

Total Kidney HI = 

. 0.07. 
0.3 
0.9 
0.9 

Total Neubrol6gical HI =m' .' 1 ' . 
~ota.l. Ga~tr6.inteStin,al HI = '. t '.0.6 -, ; .' 

Total Respiratory HI =; 0.1 
, Total Hair loss HI = ' .0.1 

,,'. 0.7 

1- Risk-Based Concentration (RBC) Tpble (USEPA Regieh III, April 2007). Some noncarcinog~nic RI3Cs not presented in the 
USEPA Region III Risk Based Concentration Table were calculated,asper USEPA Regibnlll guidance. . ' 

NA - Not applicable, The USEPA has not established a cancer slope factor (CSF),or n?hcarcinog~nic reference dose (RID) 
for this chemical. 

Eatimated HQ 

6.4E-07 

6.4E-07 

2.9E-01 

2.1E-Ql 

9.1E-Ol 

1.9E-Q2 

1.5E-Q2 

1.5E-Ql 

NA' 

U1Eiiol 

lNA 
f.3E'<l2 

5:7E~1 
NA; . 'NA 

i: !i:9E'01 

7.0E-03 

1;5E-q~: 
'iNA' 

i:2E-04 

5:1E;03 

NA 

6.7E-02 

5.6E-Ql 

4:SE-02 

4"" 



SUM~ARY OF RECEPTOR RISKS AND H~~~:FOR INDUSTRIAL EXPOSURES TO SOIL 
. .' SITE 7 -Ai:lANP9N!;DR!FLERANGE NO.2 

NASJRBWILLOW GROVE 

",:: 
Chemical Estimated Lifetime Carcinogenic Risk (ILCR) Estimated Non·Carcinogenic Hazard Quotient (HQ) 

VOCa ." 

Methylene Chloride 
r~ 

Actone 

Inorganics. 

Aluminum .' 
Antimony 

Arse* 

Baril,lm 

BE!ryllilim 
Q!lc:jmiu!11 ' 
Calcium. 
Chromium 
Cobalt. 

.. Iron' 
lE!ad 

,., Mijgnllsium 

M!lnganelle 
MercIJrY 
Nickel·:' 
Pol!Isslum 

Selenium 

Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

.' ". 

1 

" 

.',', 

C~ncentrati!)!;1 
(maximum) 

(mglkg) (mglkg)" . 

0.003,.' 380'1 .. 

0.045' .' NA 

'. " . ... 
, 23000 NA 

NA 

2M 1.9 

?96 " 

?.4 
5 .. 8 

41700 NA 

'?5.6 NA 
41.7 NA. 

316.90 .... NA 

3~5 NA 
. 13.~.00<; .. '.' filA 

,15110 NA 
Q.1t3. 
24.1 NA 
3560 NA 

0.28 

2 
: NA 

87?5 NA 
0.37 NA . , 
43.6 

... ' NA 
1100 

.. 

NA 

7.9E-12 

1.1E-D5 

--.', 

--

Total c;iltpinogei'iic Risk ,:. '. 1E-05 .. 

.. . :., . 

. , . 

c·, pririlary TllI'gat , 
Organa· . 

....... 

'!"" 

LiVer 
Kidney, liVer: 
Neuroioglc@! . 

NE!urolog~ii, 
: Blood 

Skin, Gardiovasc;ulllr' 
.. , 
Cardlovl;iscu!ar: 
Gasjrointesfinal . 

., !Kldney 
':".,l'<"NA'; . 

Respiralory 
..,. NA 

GasirolnlesHnal'· . 
G!lsjrointestfn:al 

Ne,urological .. 
.;. NA .'T 

Ne:llrological . 
\ . Ne\jrologlcal. ' 

BbdyW~l9tlt ,":,0;: 

NA 
Hair loss, 

Neurological, Skin 
Skin 

", : NA 
Hair loss, LiVer 

::. , . Kidney. 
.,8190<1, 

RBC!1) 

(mglkg) 

1 61300 I 
,9?0000 

1000000' 

410' 

300 

200000 
' :.2000 

510 •.... 

NA 
.3100 

NA 
41000 

720000 ... 

800 

. . ' NA .. 
20000 

310 

20000 

NA 

5100 

5100 

,NA 
72 

1000 

310000 

Total HI 

Target Organ His 

Total Liver HI =1---=0;:.;:.0:,.:0..:;5_-1 
Total Blood HI = 0.02 

Total Skin HI =t--0:".~07:---1 
Total Cardiovascular HI =1-_0:.; . .:;..07'---1 

Total Kidney HI ='--_0:.; . .;:..05"-----' 

. "_1 

Total Neuorological HI =1-__ .:..O.:..:1_....;..~ 

Total Gastrointestinal HI =1--~00'-':.0.0":'05~9---I 
Total Respiratory HI =I----==.::....-~ 

Total Hair Loss HI ='--_--=O.:,:.0;,;:0.:..5 __ ...J 

1 - Risk-Based Concentration (RBC) Table (USEPA Region III, April 2007). Some noncarcinogenic RBCs not presented in the 
USEPA Region III Risk Based Concentration Table were calculated as per USEPA Region III guidance. 

NA - Not applicable. The USEPA has not established a cancer slope factor (CSF) or noncarcinogenic reference dose (RID) 
for this chemical. 

Estimated HQ 

4.9E-08 

4.91;'iQ8 

,,,.:. 

2.3E~b2 

1.6E-D2 
' .. 

T.OEHI2 

',f5E-Da: 

1.21:'03 
UE-D2, 

NA 
9.2E-OS" 

N);('; 

1.0E:03 

4.4E-D2 

NA 
filA' 

8.0E:Q2 

5.2E-D4 

1.2E-D3 

NA 

5.5E-D5 

3.9E-D4 

NA 
5.1E-Q3 

4.4E-D2 

3.5E-03 

0.3 



TABLE 5 
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR RESIDENTIAL EXPOSURES TO GROUNDWATER 

. 'SITE 7 -BANDONEDRIFlE RANGE NO.'2: '. 
': NASJRB WILl!.OW'GROVE 

Chemical Estimated Lifetime Carcinogenic Risk (ILCR) 
" 

Estimated Non-Carclnogeilic H~rd QuC)tient (HQ) 

Tota.I .. 11.I,9.r9l!'l!ce 
AluminlJm 

Barium 

Cadm.ilui1 

Calcium 

Chromi\lm 
Iron'" 

Lead 

Magnesium 

SOdIUI!i 

Zinc 
.'. 

Filt!!!ed Inorganics 
Barium .' 

Calcium 

Lead 

Magnesium 
Manganese ,.' 

Sodium 

Zinc 

ConC!'lItration RBC") 
(maximum)',' 

Estimated ILeR 
Prilpary Target 

Organs 

(uiJIL) (ugIL) 

t3100 ,NA, Neurological 

476 NA .. -. CardiovascUlar 

5.9 NA ,Kidney 

20900 NA "NA 

. 17.9 ~A R~spiratory: 

17700 NA Gastrointestinal 
.... 8.9 NA' 'Neurological 

7930 ' NA ." NA 

88?" " NA N~urOlogical, 
11P99' " NA NA 

72:8 NA Blood 
Total Carcinogenic Risk 

230 'IIjA Cardiovascular, 

20~00 lilA NA 

5:~ NA NeurologICal' 

5670 ' tIIA NA 
. 44.7 1IjA' -- NeurolOgical . 

12200 NA " lilA 
BloOd 

Total ¢~{cinogtmic RiskL----.,._---,_.,....---' 

TotaICa:(diovascularHI = 
Total Kidney HI = 

Total RespiratoryHI = 
Total Gastrointestiral HI. = 

TotaLNeuorological HI = 
Total BloodHI = 

Target Organ !-lIs' 
T t II Fit (j I oa norganlcs .... I ere norganlcs 

.0.07. . 0.03 
0.3 --
0.2 --, . 

0.7 .-
2' . 0.06 

O.OOT 0'.00'6' 

1 - Risk-Based Concentration (RBC) Table (USEPA Reglen III, ~pril20(7). 

RBC") 

(ugIL) 

37000 
7300 

18 
NA 

110 
26000 

15 
NA 

730 
NA 

11000 

Total HI 

.\ 7300 
NA 

15 

NA 
']30 

NA 

11000 

Total HI 

NA - Not applicable. The USEPA has not established a cancer slope factor (CSF) or noncarcinogenic reference dose (RfO) 
for this chemical. 

Estimated HQ 

3.5E-01 
6.5E-Q2 
3.3Eo.()1 

NA 
.' ' 1'.6E:01 

"6~8':'01 

NA 
.. 

NA 

1.2E+00 

,NA 
6.6E-03 

3, 

3.2E-Q2 

NA 
NA 

NA 
6.1~-Q2, 

NA, 

5.7E,Q3 • 

0.1 
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ATTACHMENT A 

BACKGROUND COMPARSION 

This attachment presents the results of the background comparison conducted for the inorganics in soil 

which were identified as being major contributors to the cancer risk and hazard indices (arsenic, iron, 

manganese, and vanadium). The background comparison was performed following USEPA's Guidance 

for Comparing Background and Chemical Concentrations in Soil for CERCLA Sites, OSWER 9285.7-41, 

EPA 540-R-01-003, September 2002 using USEPA's ProUCL Version 4.0 software. The database used 

in the background comparison is presented at the end of this attachment. 



Box Plot for Aluminum 
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Wilcoxon-Mann-Whitney Site vs Backgroand Comparison Test for Full Data Sets without NDs 
User Selected Options 
From File C:\Work Folders\Projects\Wiliow Grove\Background\ProUCL Data.wst 

OFF 
95% 
o :;~ 

E;ulL precision 
Confidence Coefficient 
Substantial Difference 
Selected Null Hypothesis 
Alternative Hypothesis 

Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1) 
Site or AOC Mean/Median Greater Than Background Mean/Median 

.. Area of Concern Data: ALUMINUM(site) 
Background Data: ALUMINUM(background) 

Raw Statistics 

Number of Valid Observations 
Number of Distinct Observations 

; Minimum 
Maximum 
Mean 
Median 
SD 
SE of Mean 

Site 
24 
22 

6120 
23000 
13280 
13400 
4466 
911.6 

Background 
12 
11 

9090 
15000 
11272 
11300 
1716 
495.3 

Wilcoxon-Mann-Whitney (WMW) Test 

HO: Me~nlMedian of Site or AOC <= Mean/Median of Background 

StteRank Sum W-Stat 
WMW Test U-Stat 
WMW Critical Va:lue (0.050) 
'Approximate P-Value 

Conclusion with Alpha = 0.05 

488.5 
188.5 
210 

0.0699 

Do Not RejectHO, Conclude Site <= Background.· 



User Selected Options 
From File 
Full Precision -
Confidence Coefficient 
Null Hypothesis 
Alternative Hypothesis 

Non-parametric Quantile Hypotl1osis Test for Full Dataset {No NDs) 

C:\Work Folders\Projects\Wiliow Grove\Background\ProUCL Data.wst 
OFF ,- . 

95% 
Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1) 
Site or AOC Concentration Greater Than Background Concentration 

Area of Concern Data: ALUMINUM(site) . 
Background Data: ALUMINUM(back.ground) 

Ra~ Statistics" 

Number of Valid Observations 
Number of Distinct Observations 
Minimum 
Maximum 
Mean 
Median 
SD 
SEof Mean 

Quantile Test 

Site 
24 
22 

6120 
23000 

-13280 
13400 
4466 
911.6 

Background 
- 12 

11 
9090 
15000 
11272 
11300 
1716 
495.3 

HO: Site Concentration <= Background Concentration (Form 1) 

Approximate R Value (0.046) 
Approximate K Value (0.046) 
Number of Site Observations in 'R' Largest 
Calculated Alpha 

. Conclusion with Alpha = 0.046 

8 
8 
8 

0.0243 

Reject HO, Conclude Site Concentration> Background Concentration 
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User Selected Options 
From File 
Full Precision 
Confidence Coefficient 
Substantial. Difference . 
Selected oNulJHypothesis 
Alternative. I;-Iypotl'lesis 

I 

Wilcoxon-Mann-Whitney Site vs Background Comparison Test for Full Data Sets without NDs 

C:\Work Fa,lders\Projects\Willow Grove\Site 7\Background\ProUCL Data Arsenic.wst 
OFF 
95% 
o 
Site or AQC M.Elan/Median Less Than or Equal to Background Mean/Median (Form 1) 
Site or AOC Mean/Median Greater Than Background Mean/Median 

Area of Concern patEl: ARSENIC(site) 
Background Data: ARSENIC(background) 

Numberaf Valid Samples 
Number QfDistinct Samples 
Minimum. 
Maximum 
Mean 
Median, 
SD 
SE of Mean 

Raw Statistics 
Site 
23 
22 

0.11 
20.9 
4.246 

2.9 
5.179 
1.08 

Background 
12 
10 
3.7 
10.6 

6.646 
6.425 
1.832 
0.529 

Wilcoxon-Mann-Whitney (WMW) Test 

HO.: MeanlN!e,.dian of $i~e or Abc <=~eaniMedian of Background 

Site Rank Sum W-Stat 
WMW Test U~Stat 
WMWGritic~d;yahJe(0.050) 
Approximate P-Value . , . 

1 •. _ '. • 

Conclusion with Alpha = 0.05 

336 
60 

·.198 
0.997 " 

Do Not Rej~ct HO •. Conclude Site <= Background 

( 
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Non-parametric Quantile Hypothosis Test for Full Dataset (No NDs) 
User $electedOptions 
From File 
Full Precision . 
Confidence Coefficient 
Null Hypothesis 
Alternative Hypothesis 

C:\Work f=olders\Projects\Willow Grove\Site 7\Background\ProUCL Data Arsenic.wst 
OFF 
95% 
Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1) 
Site or AQC Concentration Greater Than Background Concentration 

Area of:Conpern.Data: ARSENIC(site) 
Background Data: ARSENIC(background) 

Raw StatistiCS 

Number of Valid Samples 
Number of Distinct Samples 
Minimum 
MaXimum 
Mean 
Median 
$D 
SE of Mean 

Quantile Test 

Site Background 
23 12 
22 10 

0.11 3.7 
20.9 10.6 

4.246 6.646 
2.9 6.425 

5.179 1.832 
1.08 0.529 

HO: $iteConcentration<= Background Concentration (Form 1) 

Approximate R Value (0.046) 
ApproximateK Value (0.046), 
Numb~r of Site Observations in 'H' Largest 
Calculated Alpha 

,Conclusion with Alpha = 0.046 

8 
8 
5 

0.0208 

Do Not Reject HO, Perform Wilcoxon.,Mann-Whitney Ranked,Sum Test 



Box Plot for Iron 
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User Selected Options 
From File 
Full Precision 
Confidence Coefficient 
Substantial Difference 
Selected Null Hypothesis 
Alternative Hypothesis 

Wilcoxon~Mann-Whitney Site vs Background Comparison Test for Full Data Sets without NDs 

C:\Work Folders\Projects\Wiliow Grove\Site 7\Background\ProUCL Data.wst 
OFF 
95% 
o 
Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1) 
Site or: AOC Mean/Median Greater Than Background Mean/Median 

Area of Concern Data: IRON(site) 
Qackground Data: IRON(background) 

Number of Valid Samples 
Number of Distinct Samples 
Minimum 
Maximum 
Meah 
Media.n 
SD 
SEofMean 

Raw Statistics 
Site 
24 
23 

12600 
31600' 
20433 
18100 
6099 
1245 . 

Background 
12 
11 

12350 
.17600 
14813 
14800 
1760 
508.1 

Wilcoxon-Mann-Whitney (WMW) Test 

HO: Mean/Median of Site or AOC. <= Mean/Median of Background 

/$jte Rank Sum W -Stat 
.. W'MW Test U-Stat 
WMW Critical Value (0.050) 
Approximate P-Value 

Conclusion with Alpha = 0.05 
Reject HO, Conclude Site> Background· 

537.5 
237.5 
210 

9.02E-04 



Yser Selected Options 
From File 
Full Precision 
Confidence Coefficient 
Null Hypothesis 
41ternative Hypothesis 

Non-parametric Quantile Hypothosis Test for Full Dataset (No NOs) 

C:\Work Folders\Projects\Wiliow Grove\Site 7\Background\ProUCL Data.wst 
OFF 
95% 
Site or AOe Concentration Less Than or Equal to Background Concentration (Form 1) 
Site or AOC Concentration Greater Than Background Concentration 

Area of Concern Data: IBON(site) 
Backgr~und Data: IRON(background) 

Number of Valid Samples 
,Number of Distinct Samples 

cMinimum 
Maximum 
Mean 
Median 
SO 
SE of Mean 

Raw Statistics 

Quantile Test 

Site 
24 
23 

12600 
31600 
20433 
18100 
6099 
1245 

Background 
12 
11 

12350 
17600 
14813 
14800 
1760 
508.1 

HO: Site Concentration <= Background Concentration (Form 1) 

Approximate R Value (0.046) 
Approximate K Value (0.046) 
Number of Site Observations in 'R' Largest 
Calculated Alpha 

Conclusion with Alpha = 0.046 

8 
8 
8 

0.0243 

Reject HO, Conclude Site Cgncentration > Background Concentration 
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Box Plot for Manganese 
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User Selected Options 
From File. 
Full Prec;ision .•• 
Confidence Coefficient· 
Sl;Jbstantial. Difference 
SelectecfNul1 Hypottlesis 
Alternatjve Hypothesis . 

Wilcoxon-Mann-Whitney Site vs Background Comparison Test for Full Data Sets without NOs 

., ,,9:\Work Folder~\Proj~cts\WillowGrove\Site 7\Background\ProUCL Data.wst 
OFF 
95% 
o 
.Site or AOG,MeaniMedian Less Than or Equal to Background MeaniMedian (Form 1) 
Site or AOCMeaniMedian Greater Than Background MeaniMedian 

Area of.C::oncernData: MANGANESE(sitel 
Background· Data:' MANGANESE(background) 

Number of Valid,Samples 
Number of Distinct Samples 
Minimum .. 

Maximum 
Mean 
Median 
SO 
SE of Mean 

Raw Statistics 
Site 
24 
24 
180 
1590 
719 
632 

426.4 
87.05 

BackgroulJd 
12 
10 

429 
1190 
642.3 

.585.3 
206.3 
59.55 

Wilcoxon-Mann~Whitney (WMW) Test 

HO:l)lleap/Median of Site' or AOC :<=MeanlMedian of Background 

Site Rank Sum W -Stat 
WMW Test U-Stat 
WMW Critical Value (0.050) 
Approximate P-Value 

Conclusion with Alpha = 0.05 . 

449 
149 
210 
0.44 

Do Not Reject HO, Conclude Site <= Background 



Non-parametric Quantile Hypothosis Test for Full Dataset (No NOs) , 
User Selec~.ed.Options" 
From File 
Full Precision 
Cc:mfidence Coefficient 
Null Hypothesis , 
Aitern~tive Hypothesis 

"'C:\Work Folders\Projects\Willow Grove\Site 7\Background\ProUCL Data.wst 
OFF 
95% " 
Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1) 
Site or AOC Concentration Greater Than Background Concentration 

Area of Concern Data,: MANGANESE(site) 
Background Data: MANGANESE(background) 

Number of Valid Samples 
Number of Distinct Samples 
Minimum 
Maximum 

, Mean 
Median) 
SO 
SE of Mean 

Raw Statistics 

- / 

Quantile Test 

Site 
24 
24 
180 

1590 
719 
632 

426.4 
87.05 

Background 
12 
10 

429 
1190 
642.3 
585.3 
206.3 
59.55 

.!iO:,Site,Concentration <= Background Concentration (Form 1) 
~ -. 

Approximate R Value (0.046) 
~pproxi!llate KValue (0.046) 
,Nurnber of Site Observations.!n 'R'Largest 
Calc;:ulated ·Alpha" \ ' -

"Concli.uiion with Alpha = Q.046 

8 
8 

.7 
0.0243 

Do Not Reject HO, PerforinWilcoxon~Mann~WhitneyRanked Sum Test . 

,} 
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User Selected Options 
From File 
Full Precision 
Qonfidence Coefficient 
Substantial Difference 
Selected Null Hypothesis / 
.Alternative Hypothesis 

- Wilcoxon-Mann-Whitney Site vs Background ComparisonT est for Full Data -Sets without NDs 

C:\Work Folders\Projects\Wiliow Grove\Site 7\Background\ProUCL Data.wst 
OFF 
95% 
o 
Sit~ or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1) 
Site or AOC Mean/Median Greater Than Background Mean/Median 

Area of Concern Data: VANADIUM(site) 
Background Data: V ANADIUM(background) 

Number of Valid Samples 
Number of Distinct Samples 
Minimum 
Maximum 
Mean 
Median 
SD 
SE of Mean 

Raw Statistics 
Site Background 
24 12 
22 11 
6.6 20.9 

43.6 
21.98 
21.45 
11.22 
2.289 

28.2 
24.9 

24.65 
2.132 
0.616 

Wilcoxon-Mann-Whitney (WMW) Test 

HO: MeanlMedian of Site or AOC <= MeanlMedian of Background 

Site Rank Sum W -Stat 
WMW Test U-Stat 
WMW Critical Value (0.050) 
Approximate P-Value 

Conclusion with Alpha = 0.05 

406 
106 
210 

0.902 

Do Not Reject HO, Conclude Site <= Background 

-" 
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Non-parametric Quantile Hypothosis Test for Full Dataset (No NDs) 
User Selected Options 
From File 
Full Precision 
Confidence Coefficient 
Null Hypothesi~ 
Alternative Hypothesis 

C:\Work Folders\Projects\Willow Grove\Site 7\Background\ProUCL Data.wst 
OFF 
95% 
Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1) 
Site or AOC Concentration Greater Than Background Concentration 

c-

Area of Concern Data: VANADIUM(site) 
Background D~ta: VANADIUM(background) 

Number of Valid Samples 
Number of Distinct Samples 
Minimum. ~ 
Maximum 
Mean 
Median 
SD 
SEof Mean 

Raw Statistics 

Quantile Test 

Site 
24 
22 
6.6 

43.6 
21.98 
21.45 
11.22 
2.289 

Background 
12 
11·"' 

20.9 
28.2 
24.9 

24.65 
2.132 
0.616 

HO: Site Concentration <= Background Concentration (Form 1) 

Approximate R Value (0.046) 
App'roximate K Value (0.046) 
R Value Adjusted for Ties in Data 
K Value Adjusted for Ties in Data 
Number of Site Observations in 'R' Largest 
Calculated Alpha 

Conclusion with Alpha = 0.046 

8 
8 
9 
9 

7 
0.0243 

Do Not Reject HO, Perform Wilcoxon-Mann-Whitney Ranked Sum Test 

..J 
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BACKGROUND DATABASE 

~. 

.... Area Sample Date Locate Sample.ID Parameter Value Q",alifier Unit$. S~mpleCode IppJ)~pth Bottom Depth 
BACKGROUND. . 1991'0407 BGSS01 'BGSS01 ALUMINUM 10500 MG/KG oRJa 0 .. ' 0;5 .' 

BACKGROUND 19976407· BGSS01, BGSS01~AVG . ALUMINUM 9535. MG1KG A'fIG . .' ,0 0$ 
BACKGH@1.JND \ 1994'0407 BGSS01 ' BGSS01-D ALUMINUM 857l:)' MG/KG , D!.l!P .0' 0:-5' I 

BACKGHOUNO 19970407 BGSS02 BGSS02 ·ALUMJNUM' 9090 MG?!<G NORM;t>.L .. '. 0 0.5. 
BACKGROUND. 19970407. BGSS03. BGSS03. AlUMINUM 12300 MG/KG " N08MAL 0 

,. 

0.5 .... 
BACKGROUND 19970407 ' BGSS04 . BGSS04 ALUMINUM" 12S0(j MG/KG NORMAL .0. 0:5 
BACKGROUND' 19970407 ' BGSS05 B:GSS05' ALUMINUM 9240. MGIJ(G' NORMAL. O. 0.5. 
BACKGROUND 19970407 BGSS06~ BGSS06 ALUMINUM 15000 MG7.K~ ', .. NORMAL " 0 0.5' .. _ 
BACKGROUND 19970407 BGSS07'" B.GSS07 . ALUMINUM 11900 MG7KG( NORMAL 0 " 

0;5 
J3ACKG.ROUND 19970407 ' BGSS08, BG8S08" ALUMINUM1 10500 MG~K.G: " NQRMAI;.·. ",,0 .. ' 0.5 
13ACKGRGUNB 19970407" BGSS09 BGS'S09 ALUMINUM 1200() ty1Gt~G, , NORMAL' 0 0.5 ',.' 
BACKGROUND , 19970407' BGSS10. BGS81 0 ALUMINUM .J0700 MG1KG No.RMAL 0 0..5 
BACKGROUND· 19970407. BGSS11, BGSS1:1 ALUMINUM 11900 MG/!(G NORMAL, 0 0.0 
BACKGROUND' ". ~ 997:0407' BGSS12 BGSSt2 ALUMINUM 10300 MG/KG No.RMAL .. 0··' 0:5. 
BACKGROUND 19970407·· . BGSSQ1 .. .8GSS01 ANTIMo.NY;\ 5.6 UJ MGIKG ' o.RIG 0 ," ' 0.5. .' 
BACKGRo.UND 19970407' BGSSot BGSS01-AVG . ANTI Mo.NY 5.4. UJ MGli<G AVe .' 0 0.5 .. 
BACKGROUND .' 19970407 BGSS01 BGSSOt-D ANTIMONY 5:2 UJ MGlKG ,DUP' O. 0..5 
BACKGROUND 19970407 BG8S02 BGSS02 ANTIMONY 8.4 R MG/KG NORMAt" 0 , , '.~ 0.5. 
BACKGHC1UND 19970407 . BGSS03' BGSS03 ANTIMONY 5.8'·· UJ MG1KG'· NORMAl 0 0.5 
BACKGROUND 199704@7 . BGSS04 BGSS04 ANTIMONY 7.5 R MG/KG ,,' No.RMAl; 0 .0.5, 
BACKGROUND. 19970407 . : BGSS05·. B6SS05 , ANTIMONY 7.6····· R MGIKG NORMAL 0 '. 0.5" 
BACKGROUND' 1997:0407 BGSS06. BGSS06 ANTIMONY 9;6' R MGIKG: NORMAL' 0 0:5 
SACKGHOUND • 19970407 .. BGSS07 BGSStl7 ANTIMONY . 8.2 R MG/KG NORMAL' 0 0.5, ..... 
BACKGROUND 199;704.07;, BGSS08 ' B6SS08'- ANTIMONY . 5.6, R MG/KG NORMAl.,; . 0 . 0.5'" 
BACKGROUND · 199.70407 BG$SQ9 BGSS09 AN"PIMONY 8.7 R MG/!<G~ NORMAt 0 0.5 
BAC!<GHOtJND " · 199704.07 BGSS10'" BGSS10· AN'f,-IMONY 6.4 R MG/KG NORMAL 0 0.5 
BACKGROUND .. 19970407 BGSS1,r BGSS11 ANTIMONY 8.1 R MG/KG NORMAL' O' 0 .. 5 
BACKGROUND 19970407 , BGSS12 BGSS:12 ANTIMONY 8.;8 . R Me/KG NORMAL 0 0.5 
-BACK~ROl)ND' . 199704.07 BGSSOt ;,868S01 , ARSENIC 6;1 .: J MGlKG " OHIS 0 .0..5 
BAGKG.ROUNDi · 1991.0497 ." BGSS01. ' BGSS01"AVG ARSENIC 6.55., J MG1KG AVG .• 0 0.5",' 
BACKGRPUND; " 19970407 " BGS801 BGSS01-D ARSENiC···· 7 MG/KG DUP 0 .. ,0.5., 
BACKGI"IOljND . 19970407 BGS802 BGSS02 Af3SENrC 3.7, K MG/KG NOHMAL 0 0.5 ' 
BAGKGROUND 1997040;7 B68S03 BGSS03 . . ARSENIC' .. '.10.6 MG/KG NORM.bfL 0 0.5·' 
BACKGROUNO 19,970407, BGSS04 . BGSS04 ' ARSEl')IlE} ,. 4.4 ' .. K MG/KG· NORMAL' 0 0.5 
BACKGROUND : 1997'.0407 BGS$05' BGSS05 ARSENIC 5.6 MG/KG NORMAL 0 0.5 
BACKGROUND ' 19970401 .. • BGSS06 BGSS06 ARSENIC' . 5.6" 'J MG/KG' NORMAL 0 0.5 
BACKGROUND 19970407 BGSS07 BGSS07 ARSENIC 7.5_ MG/KG NORMAL 0 0.5 

- - -----

Page 1 of 10 



BACKGROUND DATABASE 

. Area Sample.'Oate Locate Sam~elD Parameter Value Qualifier ;Units Sam~eCode Top Depth Bottom. Depth 
BACKGRO(jNO' 19970407 ' .. BG8808 .;. B(sSS08' . ARSENIC 8 · MG1KG fj.jORMAL· ·0 0.5 
BACKGROUr\lO .. 1'9970407 -.BG$S09. · BGSS09 ARSENIC ': 6.1 J ,MS/KG NOHMAL 0 ·0.5 
-BACKGROUND 19970407 BGS81 0 "B6SS10 "'ARSENIC '704. NitG/KG NORMAL 0 '·0.5 
" BACKGROUND 19970407 BGSSJ1. BGSS:ll ARSENIC 8 c MG/KG .. NORMAL '0 . 0,.5 

' .. ' BAGKGliOUNE> 199.7:0407 < BG$S12 'SGSSt2 ARSENIC, 6.3 • M6IKG NORMAL 0 - 0.5 
BACKGROUND .• t99.70407 ·.B6SS01···· . B;GSS01 BARI'UM 95.7 MG/KG ·ORIG . 0 .. 0;5 
BACKGROUNID 19.970407·. BGSS01. BG:S.S.OJcAVG BARIUM 92.B 'MG/KG · .. AVG 0 

~ .. - d .. 5 
. :BAC~GF{OO~D 199.70407.' 'BGSS01 BGS.S01-D ,·BARIUM .B9.9 M6IKG DUP· 0 Jl5 • 

BACKGROUND 199;70407 .BGSS02 · BGSS02 . BARIUM 77.B '.' MGtKG j NGRMAL 0 "'0.5 .. 
BACKQ!3QUND . J9970407 ·.B6$803 '.iBGSS03 BARIUM · lOB ,MG/KG . NORMAl.., 0 '. ,0.5 

" . 
. BACKGROUND '·19970407 . .B6S$04· BGSS04 t BARIUM 111 . 'MG/KG "NORMAL 0 0.5. 
,BACKGRQUND 199.70407 BGSS05 • •. 8GSS05 BARIUM '079.5 ,MGlKG NORMAL .... 0 . 0.5. 
~BAGKGROUND 199.70407 BGSS06 · BG8S06 "BARIUM 111 MGIKG /,NORMAL 0 ,0.5 
BACKGROUND 1,9970407 c BGSS07' "BGSS07 . BARIUM '97.9 MGiI&:G ····NORMAL . 0 0.5. 
BACKGHOUI"JD 19970407 .. ' ;;B6SS0B' >BGSSOB . '.' BARIUM 96.4' , MG/KG . NORMAL 0 0 .. 5 
BACKG:80VND 1997Q407· . BGS809 .BGSS09 BARIUM B9.7 MGIKG ·NORMAI,. ·0 .c. "'0.5., 
BACKGROUND 19.970407 '. BGSSW BGSS10 BARIUM ". 90 'MGII(G NQ8MAL , 0 . ,', ..... ' ',0.5 '. 

BAGKGHOUND . 19970407' BGSS11 ' 'BGSSll ,BARIUM 111 • MG1KG NORMAL 0 .' 0.5 .' 

"BACKGROUND ··19970407 . BGSS12 BGSS12 .' BARIUM 83.7 · .;KIIG1KG NORMAL '. ·0 ., 0.5 
BAGK6HQlJ.~D 19970407 . . BGSS01· . .. BGSS01 . BERYLLlHM ,0:89 MGIKG 'ORIG 0 ,0.5 
BACKGROUND 19970407 <:BGSSOl BGSS01-AVG BERYLLlUM\ 0~B75 MGIKG 'AVG 0 ,Q:5 

.·BACKGROUND '199:70407 ,BGSSOl 8GSS01-D BERYLLIUM: 0,B6 · MG/KG ;DUP 0 .0..5 
~BACKGROtJND 19970407 " BGSS02 . BGSS02 ,;BERYL.Dl.IM ' 0:75' MGIK.G. NORMAL .. 0.,._, 0.5, 
BAGKGHOUND 19970407 BGSS03 ':BGSS03 .. ;BERYL.:LlUM 1:2 . 'MG~G NORMAL 0 .0.5 . 

, :,BAC:KGROUND ,19970407 'BGSS04 "'B68S04 ' '~BERYL[(UM 1.2 .MG1KG 't':o!0RMAI.., ), _,_0 .. • .. ·0.5 
:CBACKGHOUND 19970407 'B6SS05 ·'B6SS05 ' BERYliUUM "0]9 M6iKG ;KJQ~MAL 0 .:.0.5 
BACKGB0UI"JD 19970407 :'aGSS06 ·BGSS06 BERYLLIUM · 1:2 ,MG/KG "NQRMA~ 0, ,0.5" 
BACKGHOUND 19970407 BGSS07 . BGSS07 BERYLLIUM '·0,84 MG/KG. NORMAL, 0.· ...... .0.5 " 

BACKGROUND 19970407 BGSS08 'BG$SeB BERYLLIUM . <t9B . MGlKG. NORMAL 0 "0.5 , .. 

.. BACKGROUND 19970407 :BGSS09. ';'BG:8S09 BERYLLIUM 0.79 .MG/KG NOHMAL 0 0;5 ..... ,' 

BACKGROUND 19970407 'BGSS10 'iBGSS10 BERYLLIUM · ;,·1 MG/KG. :NQRNi1AL O. 0.5 
BACKGRO,UND 19970407 HGSSll BGSS11 . \BERYLLlUM· .1:3 MGIKG . NQRMAL o " 0.5 .'" 
BAGKGHGUND 19970407 ' 'BGSS12 •. · BGSS12 BERYLLIUM' 0:92 .. .MGIKG. . NORMAL . ."0 ... ... , ,0:5 
BACKGROUND. 19910407 . BGSSOl .BGSS()'1 CADMIUM t~4 . U 'MGiKG ·ORIG .. .0 ... 0:.5. 
.BACKGROUND '19970407 BGSSOl BGSS01,-A VG CADMIUM 1:35 U MG/KG AVG, ,0 ··O~5 

BACKGROUND 19970407 .BGSSOl cBGSS01~D .. 'CADMIUM "1':3 U MG/KG , ... 'DUP 0 0;5 . 

BACKGROUND 19970407 BGSS02 BGSS02 CADMIUM 1.3 U MG/KG NORMAL 0 0.5 
.,._--

Page 2 of 10 



BACKGROUND DATABASE 

-~ 

, .~~ Area ','1 Sari'ij)JeDate l:.6cate ISc:rmple,ID 1 ~araR:le~er L V~lue I Qualified Units lSampteCode l:rop. Depth·IBottomD~h 
BA'CKGROUN91· 19970407: , BG8$1:)9:' 1 BGSS-03 I· CADMIuM. r 104 I U.- IMGIKGI-NORMAt..l . 0 ~I 0$ 
BACKGROUNEfl 19970407' 'SeSSOW L BGSSOW---C-CADMIOM,.J .1;3: I.u 1MB/KG \ ... NOHMAL I 0 I· 0.5· 
BACKGROUND I . t997~Q7 8$8S05 1 .8GSSPS:. I·. C~DMIUM. IJ:41 U' ... _ I. MS/KGI:: NORMAL I ~ O· ~ 0;5 
BAOKGROUNo.l' 19970407 BGS$(:)6 1 BQSSQ6.T~-CAQMIOM. J.' 1.3- I·, U _ ,IMB/KGI' NORMAL I", 0 ,·10.15. 
BACt<1aHOCJNDJ' 19910407~ BGSS07 IBGSS07 i ;·1 CADMIUM 1 1.3 J u. tMG/KGI: NORMAL 1 0·1 0:5' 
BACKGROUN[)J 19970407' . 86SS0S I BGSSOS I CADMIUM I t~3 V LMGIKG.I NORMAL .~ ~ I· ,0·1 ·0.5 .'~' 
BACKGROUND! 1991:0407 , BGSS09, I BGSS09 I CADMIUM I J;.2 ..1 f. , .'u J MG/KG.I-'- .NORMAL I·: 0·. ·1·' 0;5 .. 
BACKGR0UND.1 19970407. BGSS10 I B'G8StO, I.' CAQMIU.M I 1.31' .U., , I MG/KG:I ,NORMAL 10·1 0.5:: ~~ 
BACKGHOUNEH' 19970407 BGS8t1 1 BGB:SH" I CADMIUM 1·~~.1 ;3.::: I -.,U .. ,IMG/KGI,· NORMAL \·0 0$ 
B:4CKSROUNDJ 1997;0407: BGSS12J £36'$$12 I CADMIUM I 1.3·1 U IMG/KGI. NORMAL .. r· O· I 0.5 ... 
BACt<GHOUNOI 19970407' .• BGSS01~·51· BQSS01 1 CALCIUM J ]66 I.. .1 MGIKGl:. OR1G 00.5 
BACKGROUND I ; 19970407 •• BGSSOl I BGSSOl-AVGI' QALCIUM J .. 72lt. I J MGIKGI.. MIG .1, ~ 0 ·1 ,0.5-
BACKGROUND I 19970407 BGSSOf I BGsS01:'-D r--CALGJUM .I" 690' ~ 1 . JMG/K6./ .oU? .. 0, 10.5 
BACKGROUND I 19970401 i BGSS02 I BGSS02, L._G.ALCI!JM: J 1530 I.. I MG/KGf .NORMAL,. 1··0-1 .. 0.5~. 
BACKGROUND I 19970407,; . S6SS03"1 B(3SS03 I' CALC!'UM I~' 914' I IMGMGl NOaMALlo. ~,I~' 0.5· 
BACKGROUNDl 199704()1.· BGSS(:)4 I; sGSs04L.· CALCtl:lM 1 68.5 I' I MG/KG[ .NORMAt.I. o· 0,5 
BACKGR0Ut\JD 1'19910407 i BGSS05 I BGSS05 J CALCIUM I ".939.'1 ,LMG/KGI NORMAL I 0 ,10.5. 
BACKGROUND;I; j997:0407 BGSS06. I BGSSOEt 1 CAl,.CIUM.< 1 ; 1500 J . \ MG/KG'I NORMAL.I·· 0·0.:5' 
BACKGROUNDl 19970407' , BGSSOl': I BGSSO?\) CALCIUM 1 763·1. lMGIKGI NORMAL I 01· 0.5 
BACKGROUND I 19970407 BGSSO.S ' I BGSSOS' I· CALCIUM' I ,1010; I . 1 MGIKG}., N08MAL I '.0. I' ~~ 0.5 
BACKGROUND I 199104.0.7 BGSS09 I BGSS09 I CALCIUM I' 614 I. LMG/KGI{':.NORMAL. 1 .. 0··.1' 0.5' 
BACKG80UNI)1, 19970407 BGSS10 I BGSS10 I CALCIUM I. ,.762. I : .1 MGtKGi/'~:- NORMPt[' I 0.1 .0.5 
BACKGBOUND\;; 1997b407 'BGSS11 I' BGSS11. I. CALOIUM IJ1601. ..I.MG/KG:.I .• .; .• t:J08MAL·1 0,'.1 0.5~ 
BACISGROUNDI 199il0407 ~ BGSS12 I BGSSt2 1 CALCfUM, J '~1600 J . ./.MGIKGt . N0RMAL 1.0 0.5 . 
BACKGHOUNDI,;' 19970407 BGSS01 I' BGSSOl' 1 CHROMIUM 1 ; 16:3 1 JM.~I.KG1. mUG .~ .. I 0 I, 0.5., 
BACKGROl:)NEH 19.9704l17 ; BGSSO'1, I BGSS01.:'AVG 1 CHROMIUM I 15:11:; I - IMG"~:GJ :AVG J' 0 0.5' 
BACKGROUNO"! 199'7(0407 BGSS011 ,BGSSOl .. D I CHROMIUM I .' 14 I I MG/KG:!' . ;QO:P' J ~ 0 0.5 
BACKGRQUND.! . 199704.P7 BGSS02 I BGSS02 I CHROMIUM I 20:8 I I MGlKGt.. NORMAl:: J.~,~ ~. 0 .... . .. 0.5 
BACKGROUND I. . 19.970407 ~ ~ BGSS03 ·1 . B6S803.:1 iCHROMIUM 1 15:T 1 IMG~6i1' NORMAL J 0 I ~ 0.5 
eACKGROUND 1 ~ ..• 19.970407 B6S504"1 .BGSS04 ". 1 lCHaOMIUM \ ·15.:gd :~I MG/KGI:.~ORMAL J . 0 . .0.5 
BACKe-ROUND! 19~.w0407 BGSS05 " I BGSS05 I 'CHROMltJM 1 13.2: 1 I MG/KGl; NQRM~L . I O.J 0.5 
BAcKGRQUND'l . 19970407: "BGSS06 "1 ; BGsseS >1 :CHROMIUM 1 17:9 1 1 MGYK(3/:: •. NQRMAL.J· 0 L 0.5 
BACK<3ROUNDi t9.9.:Z:0407 ,B6SS07 I ~ BGSSOY'-.ICHROMIUM I 14:51 I MGIKG.I NQRMAl.". I 0 .... J ' 0.5 
BACKG.A.OUNOI 19.9~70407 '. B6SS0S BGS'SOS I 'CHROMIUM I 13.5 1 IMG/KG/.;' 'NQBMAL .. I o· L 0.5 ~ 
BACI(GRQUNDI 19970407 , BGSS09 . I BGSS09: I CHROMU:JMI12.4 I I M6/KGf NORMAL. J .0 I 0.5 
BACKGROUND I 19970407, BGSS10 I . BGSS10 I CHROMIUM I 13:SI '~'IMG/KG] NP8f1J1AL<1 ~o; I. '0;5' 
BACKGROUND I 19970407 BGSS11 I BGSS11 I CHROMIUM I 15.3 I I MG/KGI NORMAL I 0 0.5 
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'. . ,. Area., I Sample Date 
BACKGROUNDf · •. 1:99.70407; 
BACKGROUND 1 . t~970407 
. BACKGROUND I .19970407 

" BAC.~GHO,lJIirJD I 19970407 
JBAcKG;FlO~ND I 't9970407 
. BA.CKG'ROHND l:t997()lf07 . 
BACKGROJ;JND I 19.970407' 
,BAGKGROUNEi I 1997P407 
.• BACKGROUND I .·1997q407 
':BACKGHOWND I 19970407, 
, BACKGHOVND IJ.9970407 ' 
. 'BACKGROUND I t9970407 

BACKGROUND 119970407 
"BACKGROUNI:l I "t9.970407 
6ACKGROItIND I <lQ970407 
BACKGROUND I 19910407 
BACKGROUND I ,19970407, 
·BACKGR0.UND l'f9970407 
BACKGROUND I '.' .19970407 
BACKGROUND 1:l99Ve407 • 
.BACKGROUND I .19970407.' 

) BACKGROUND '119970407 
"BACKGROUND 19970407. 
BACKGROUND 119970407 
.BACKGROUND 119970407 
;BACKGROUND I ';'19970407 
BACKGROUND I 19970407 
BACKS'ROblND 119970407 \ 

,_ .BACKGHOlJND 19970407 
!;iBAGKGROUNPl9970407 
I:BACK:GHQUND I i·~1:9970407: 
BACKGROUND I ·-19970407 

u BACKGH:OVNP 119970407 ; 
•. I; BACKGROUND I .; 199~0407' . 
'1 BAGKGROUt\lD I :'1'997040..7: 
BACKGROUNDI~,:199704e7 
BACKGROUND I 19970407 

BACKGROUND DATABASE 

:.: 

Locate Sample 10' ··'·Parameter. Value I Qualified.UoitslSarnp!e Cod~1 Top DepthLBotto,!, Depth 
BG$S12 ;'B9SS!12 . I CHROMIUM :.16. 11MG/KG.INORMAL .... 10 0.5 
'8G5501 8G5$01 • I· ·OOBAL. T .':8.1 IlMGtKGL,' JPHI'G ". I 0 ~ .. J 0.5 

". BGSS01 BGSS01"'AVG I' ' COBALT 8:15, I FMG/KG.I~~VJ:G .. ' . I O. 0~5 
BG5S01 BGSS01-D, L: COBALT ' '8:2' I ' .'I'M_GIK.G t ·'·OUP I O. J 0.5 
BG5S02" BGSS02 . 1.0QB1\LT . '9:3 I-lMG/KGI.~.,NOR~AL I 0 .1 , 0.5, 

.. ·BGS503 '·BGSS03 ,Ii ;COB~E.T'· .6;8; I lMGtKeJ ,NORMAL I ,.0.L 0.5 
BGSS04. . BGSS04 '. {COBALT 7.8, I 1~M:G1KGJ 'NORMAL' I . 0 I. ,0.5 .... 
BGS505· .. BGSS05 I:COBAL T 8:3 ~ .·tMG/KGI ·:NQRMAL. I'; 0 ' ... 0.5 .. 
BGS506, 8GSS06 'COBALT • 8.3 I kMG/KG.L NQRMAL.' I 0 ~ 0.5.,· 
BGSS07 ,I·. ,BGSSO? I ". COBALT 8.5 I 'I,M(3"1KG L NOHMAL. I 0 0.5 

. BGSS08" 
8GSS09·. 
'BGS810. 

. BGSS11 
BGS812 

'~".aGSS01 
. BGSS01 
'BGS801 

;:8GSS02 
-'BG5S03 
BGS$04 
BG5S05 
BGSSQ6 

'BGSS07 
'86SS0.8, . 
BGSS09 .. 
BGSS10 
BG5S11 
. 8.G 881: 2 
BG5S01 
BG8S01 ; 
B(XSS01 . 
.BGSS02 
'~~$$03 ; 
.'8G8804 
;B~SS05 
BGSS06 

. 'SGSS08 I ' COBALT >7:t' I ·,I'f\i'lG/KGJ ... NORMAL I '. 0 0.5 
, BGSS09 COBALT 8.2 I . · IMG1KGJ:. :,'·NORMAL I .. o . 0.5 
·";'8GS510 I COI3ALT ,,6.9 L. i JMG1KG,1 ,.~., NORMAL I. 0., .0.5 
.. 'SGSS11 I' COBALT '. 8.5, I.. .... tMGIKGJ~NORMAL I .: .. 0 0.5 
BGSS12 . CQBALT '. \7" _ 1-'liMG/KG r NQRMAL I. ..0. 0.5 
BG5S01 I COPPER .'11.3 I. .I"MG/KG I •.. ()RIG .1-' 0 0 . .5 

BGS$01-AVG 1 . COPPER 10.75. L lMG/KGL,:i.IAVG,' 1 0 .. · 0.5 
'BGSSOl~P' I .·COPfER .' :10.2.1 _, ".1 MGIKG I ' DUP .. - : I 0 .. , I 0;5 
'BGSS02 I COP,P~R 11.9 I TMGLKG I.NORMAL 'I O· I· 0.5,· 
BGSS03 . JCOeeEH :11.7' I ' . I MG/KG.I ; NORMAL) ,I .·0 10;5 
BGSSC>4 "j . CQPPEI3 ,·a, '. I JMG/KGI .. ..:.N0RMAL.1 " .0· I· -' ·0.5 

,9~a I . 'lMG/KG'1 NORMAL 'I ,cO .. ' '1' 0,5 
·:to.7... . ·:MG/KG., .NORMAL.·..;O· , .. , ' 0.5 

, BG8S.05 . COPPER 
' •.• B138S06 COPPER 
:SGSS07JCOPPER .1'0.71 tMG/KGI- .. NORMAL I 0 . I 0.5 
:.EfGsS08 . ." COPPER ' .. ~0.1 .1 . ..' I MGlKGl NORMAL I 0 Q,5 

B6$S09 I COPPER 13,4:.I.IMG/KG I. NORMAL: I 0 c.o.5 
BGSS10, I COPPER 9:3 I fMt3/KG I NORMAL I :. 0 ·:,,1 05 
BG5S11I COPPER' , .... 9 .. 3 ... L.,. . I MG/K:G I .:NElRMAL I, 01 .0.5 
BGSS12 COPPER ':j2.7 NORMAL 0.5 
BGSSOJ " CYANtDE 0~69 ... OR.IG , ·.0.5 

B.GSS01-AVG IC¥ANIDE 0.67 '1. 'U I MGlKG! . AVG .0 .' (t5 
8.GSS01~O 1 ,CYANIDE ,.0;,65.1. U.· IMG1KGI •. :".Dup.I.-o·-::::-:1 0;5, 

aGSSo2 ,I ,CYANIDE 0;64 L U . I MGlKG.L •.. NORMAL 1·0. ·1 0..5 
~BGSS.Q3 L"CY~NtDE . .0..7 I ,ul MG/KG L'NoRrv1AL '. I·' 0 .lO.5 
BG~~04 .CYANJQE . .0.e6 I . U I'MGtKGI 'NORMAL'I . ·0.1--0.:5 '.' . 

c"a.GS505. ,CVAM'OE .. 0;67 1'.U .. ·.IMG/KG I' NORMAL'· I· - o· ." . I c.. 0.5 '.~ 

BGSS06 I CYANIDE 0.64 I UI MG/KG I NORMAL 1 0 0.5 
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BACKGROUND DATABASE 

'e 

I ,e A[ea";.II sanipie Date,! LO,cate I c' Sample 10 I.Parameter I Value Qualifier Ie' IJnitSc:I:SampJeCode'l T.op-Depth FSottom:Oepth' 
B!A.CKGRQUNO.' 199104()71:eBGSeSOT;I' BGSS07- I CYANJDE 1.0:66' U "e IMGIKGelNORMAL I' Oe,l ' 0~5:: 
Bit\CXGFfOUNoJ· 19.970407·· L.BGSS08:\ e BGSS08_ I CYANLDE: ,I e'e O;64e. u. IMGlKGI \ NOJatV1ALl e.\e O' Oi5 
BACKGRQUNI1J 19970407..1 BGSS09 leBGSS09 el cCYANlDE' .. :J 3.8~~ MG/KGI NORMAL I - ~0;-l;:~:5" 
B~CKG'8GtlNDJ 199"'ZQ!:I:.07 I' BG8S;1;0:1 e' HGS8fO e.e I, CYANJDE e le.0.7. · MG/J(G;I eeeN0RMAL e'e L·, ·0·, ·1 :0:5:·> 
B~~KGBOtlND:r.eJ.S9.7,'040.7· I, BGSSH I, B'GSSH ~ "I CYANIDE J O.64e· UJ MGMG;IL eNORMAbie-1 ,0·1 0:5· 
B~cKGR'QUND I 'ee 19~7{)407 lei 8GSS:j2J 8GSS1-2 ... 1' CYANIDE I 'eO.66_, U IMGIKG.i. NORMAL I .' O· I - 0;5~c. 
B!A.CK68QUNQ.( 199704'01:.16GS$:Oe1::'1 ,eBG8S0tJ .. e IR0N,:,··.113200' e lMGLKGI,; .oFlrG·ee' I eee ,~J·0.5 
B.!A.CKGB~UNP:J199'lQ4-@7 ·1 ;BGS$Ot· Ie BGSS01:A\lGr- 'JRONelee'12350. =c::.' ,MG/KGI AVG I' 0 I: 0.5 e. 
s1ft~GBPUNDJ-,19.91M:07 J BGSSOl lcBGSSQ1-DeJ IHONL11500 MGIKGI DUP, leo 0.5e. 
B;.\C~GRGUNDI e 1997040.7· L'eBGSSD2-' BGSS()21 .fRON l.et570() .1 MGlKGl NO'RMALI . 0 0.5;, 
B.1.:\C~G;RdUND·l .. J9,f},7P4-G7:·IBGSS03'·I .. 8t3SS03' I JIRON.'·· ,.113200 I· MGLKG r' NORMAL e 1·0' ,·O.S···· 
13~G'K6ROlJNDI, t9,97~07. t;.BGSS04 L BGSS,04I' IRON 114100 MGMGT: NORMAJ.. 1"·0 ···o.S: 
I3~C.KG.8QWNDF .1~.91MO] J; BG'SSo.5 .. BGSS05 J .:lSDN .. 11.39.60 MG/KG'I_ NOHM~L' ,I O. ·0,5:" 
I3AeKQ'RQUNDl .. 1991oA07'. L.,8GSS0.6'·1 BG'SS06 L JUON. 117600 Ii MGIKGJ . NORMAl:: 1·0· 0,5· 
Bi4;CKGRO:!JND'r1997P4Q7~.\J'I3G$So.71 BQS~a7 l:.JRON~. ~l1.6900 MGJKG+ NOR~t: .,,' O· 0.5 i:. 

BAC~GHOlJND1L;', 1997::0:407' '.J .. BGS$:08', I B;GSS'08 ,. .' JRON\j12800' MGiKGI' NOHMA;L ·10; . 0.0:::: 
B~C~G80VNDl .' 1997:0407:~] 6G'SSog.-'1 i BGSS09f

" I .IHOrSt .115700 MGtKG'INO:FtMAL::1 0' ·O.s' 
8~GKGE{OUNO I . 19970407 BGSSto'.:'IBJ3SS10'T·'IRON:.'.lt3300 MG/KG':': .. I'.JOl3tittALJ-.O'. ,1- e 005· 
B~~KGROUNDI 19S7;04~7. I B.GSS11 I ,aG:$S11 .1 · ... 'IHOKL.··iI.t6700 · MG/KG'I:,<,_ NORMAe:, I .• ~. .0 0·:5· . 
BACKGROUND I 19970407 I 13138812 L . 86S812.'- 1,JBbN <I 15500; MG/KGtNORMAC' I, .. ,. 0 .. Ie' 0.5 
BACKGROlJNDl J9917Q40t~1--BGS-S0'11 B~S$01 I .. ,l;EAD.·' 1 .3.1.2 .,. MGIL<GI ," ORIG .. I ·:·0 0.5. 
BAQKGRdUNDT~::t~t04Q1: I BGSSOl IBGSS01"AVG L. LEAD I :33.5 .1 MGIKG I AV:.G 1-0 0.$: e 

B~CKGf:lQUN~l 19970407:.1 BGS$01-1 .BGSsot"O'1 'lEAD. I 29.8. MGIKGt . DUP 0 . 0.5 
BA'CI(Ql=;{QlJNP-Ie' J9917M07>';-[~BGS$Q2 I .. BGSS02 LEAD,' 't 22:9 MGZKGJ NORMAL 1.0 0.5 
BACKGROUND-! J~'9?Q4Q1, IBGSS031 BGSS03 L" LEAD 1:29 .. 9 MGZKG I::;, NORMAL .,1 .. 0 .0.5':···, 
B)\GKGROOr-.lDl J 99.iti40:7}: L. BGSS~ I BGSSQ4 . "LEAD 164.7 MGIKGt': NORMAL_ I 0 ... ·.",0.5 ',.' 
BACK6ROLJN~1 . 19.9:]:0407:: .1.TEfGSS05.J, B.G~S05, .,JL.EAD ::1:,25.2' JSIIGIKGL.' NORMAL J, 0 ,,0.5' 
BACKG.ROONJ)l· 1.g9i7040:Z; I B6SS06:1 BGSSQ6::,.1 LEAD ·:'LJS.'s NIIG'n<G I NORMAL._ J 0 .,0,5 
~ACKG;ROONDI t99704Q,7~ B6$SOll '. BGSSO? (LEAD' ·L .... 18.J.. MGIKG!; NORM~L .I, 0_ 0.5' 
BACKG~()OND B6$$08 '. . LEAl) ',56:7 ' MG/KGt .... NORMAL . I. _.0 ,0.5 
BACKG'ROOND ' BGSS~ , LEAD. ..'J,6.3 ' • MGIKGl NORMAL ... ,1. 0 0.5 
BACKGROUNE> I 1997040T I BG$'S1() I" 86:$8JO . L,SA.D r '29 K MG/KGl.NOBMA.L . L 0 ,0.5 
BACKGROUND! 1997.t)il.071-B~SSH I B65$1:1 . ,'LEAP'; "'I" 20.5 ' .• MGIKG t' NORMAL. I" 0 0.5.,. 
BACKGROUND 1< 1997'0407 ISGSS'12 ·:..!BGSS1.2 I LEAD J .31..4 MGIK'G.LNORMAL,,1 0 0.-6, 
BACKGROUND I 19970407' I' BGSS011 BGSS01.1 MAGNESIUM I 1430 MG/K61 OFttG"·.I".O . ,,0.5 
BACKGHOUND I 1'9970407· I BGSSOf' 18GSSOf-AVG I MAGNESIUM I. :1320 MGlKG I AVG~. I' '0 0.5., 
BACKGROUND I 19970407 I BGSS01 I BGSS01-D 'MAGNESIUM I 1210 MG/KGI DUP 0 0.5 

l 
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L BACKGROUND DATABASE 

-
Area I Sam~Je Date Ilocilte '1 SaRlple ID I' Parameter" l,Value Qualified Units I Sample COde_I Top . .Depth 1 Bottol'll Depth 

BACKGROUND I '1Q970407 1'86S$02 BGSS02 I MAGNESIUM I 1670 .: MG/KG! NQBMAL. I ~'" 0 0.5 
BACKGROUND l·i'f9970407 I :'.eGSS03; I - BGS.S03 I MAGNESI.UM.I" 1450 I MG/KGINOHMAL .. 1 0.' 0.5 

;1 BACKGROUNDI 1'9970407 I· BG'SS04 I. BGS.804 I MAGNESJUMJ 1370. . MG/KGJNORII1IAL . I 0 I 0.5 
·8ACKGROUr-:JD I 19910407.1 B68S05 .I'BG

c
SSQ5IMAGNESIUM .L.,1480' h MGLKGJ : NORMAL I 0 0.5 

"BACKGROUNP I . t9970l:1,07 I B6$$06 1.a:GSS06 .. ' L MAGNESIUM 1.'.1940". .MG/KG} . NORMAL 1=- 0 ..1-. ~. 0.5 
'BACKGROUND I 199704Q7 I. B6SS07. I BGSS07 .'1 MAGNESIUM L lSOO. MG/KGI'.NORMALI.. . 0 .. 1 .' 0.5 
:BACI{GHO~ND 11'9970407IBGS5"06, IBGSSQ.a .1 MAGNE$IJJM L:J41 0 MGlKGI 'NORMAL' ] . 0 .' . I, 0.5 

·1 BACKGI10U'Np J :t99'Z~b7 I,BGS$Qg , 'B'CS!SS09 J MAGNESIuM..! 2 '1530 . l'MS/KG! . NORMALl,-. - 0 . 1-0.5 
',BACKG.RQt):NDl 1'99704071'8G8$10 I BGSSl0. L MAGNESIUM I 1300· "MS/KG I NQRMAL ". I . 0 I . . 0.5 
/BACKGROUNPI .. ::19.g7Q4:0'Z laGSS·1.1 I .:BG$$11 I MAG,N.ESIUM I 1480 :MG/K6.LNORfIiIAL I . ',. 0 . 0,5 
'I,SAC-KGBOONDI J9g70407 IB6$812 I aGSS12 I MAGNESIUM. 1 1550 ... ,.MG/K61 NORMAL I . 0 0··1 . 0.5 
BACK~ROUND I .::t9S104Q7 ' IsQSS01.I.. BGSS01 J MAN.GANESE 1:621. . MG/KG IORIG . 0 . 1.(;),5 

'BACKGBQI;1NDllg97CM-Q7 I B6SS0.1 !BGSSOJ-AVGJ MANCSANESE I 632 .. 5 .. MGiKGI 'AVG .t- 0'0.5 
:1. BACKGROUND L19!F0407 I~GSSQ1, ,I aGSsot-O, I MANGANESE 1.644 M6/KG.!· PUP I 0 1- 0.5 

BACKGRQUND I 19JJ.704Q7 J,BGSS02".J 'aGSS02: .LMANGANESE I 5'14. ... I MG/KG I NORMAL,. 1_· ·00;5 
,,'BACKG8PtJND Il9970407 . J BGSSO;3! I BG5S03....L MANGANESE L527 ·MG/K61 .... NORM:4.L;"I· O· ,I 0;5 
B~c:~GRQUND I, .19970407 .1 BGSSQ41 .BGSS04;J MANGANESI;J '1190 . :rMGIKG I .. " ,N.ORMALI 0 1 .... ,Q:5 

.. ,l3ACKGRQUND I. ;,·~9.970407.~ I, . BGSS05.··.BGSS05.j MANGANESE 1:.538 MG/~GI)N~RMAL '1:0 '. 0;5 
lBACKG-ROUNOL 199704tl;r:-r-SGSS06. I 'BGSS06 I MANGANESE "684 MG/KGINORMAL I 00,5 
... BACKGROlJN[)J1S9Z04t}'Z .. , I . Be,SS07 .' L .... B.GSS07 .... ,··.I.MANGANESE 1:538 ..... J MGiKG1NOHMAL.} I' 0 10.5 
IB:ACKG80LJND 1,19.97M071·.B95808 I. 'BGSS08 1 MANGANESE I 667, .. MG/KG I ,NORMAL .1. 0··, I ··0;5 

.' I:'BAC~G.ROUND I ... '199704,071~BG$SQ9 I BGSS09 I MANGANESEI. 429 I MG/KG ,I . NORMAL. I '0 . I· .. 0,5 
MGIKG I NORMAL I 0 .. c I 0;5 

,;ie6'C,K~·RQUNDI .. J9.970407 .1B.6S811 I.. BGSS11.-TMANGANESEL.844J MGIKGINORMAL < I " 01 ·0::5 
BACKGROUNDJ.'199704Q7.J B6S$1.2 .. I·BG8S12 '" I MANGANESE I. 477 MGIKG I NORMAL ,I· . 0 .'; I -. 0.5· 
'BAGKGRe>UJ'iJDJ199704<:l7 IBGSSOJ I.BGSS01 . 1 ,MERCURY' I 0.14 u .. MG/KG.I . 'ORIG .' 0 I· . 0.5 

· "SAGKGROVNDI 't99I04.07 JSGSS01 I BG$SQh~VGJ ,MERCURY. I oJ 35 "U MGlKG 1-·AVeG ,I 0 '.. 0;5 
BACKGBOUND IJ9970:4.07. L.BGssotIBGSS01.~D. L MERCUBY I' :'0 .. 13 .,. U MGIKG I ,'DWP I, .0 Q;5 
aACKG'AQVND I 19970407,' I'BGS.$02,1 ·BG5s02.1 MEF~C.URY 0.1.3 h u • MGlKG I NO'RMAL I 0 ., ,I" 0.:,5 . 
BAeKGHOUND.l~.t99l0'407 I.JB(sSS03· la6$S03, 'I MERCURY I. 0:14 U MGJ,KGI. NORMAL 1 ,·,0· 0:5 
BACKGROl:JNol .. '19 .. 97::040.7 I 8<3S,S04. I B.GSS04 IMEHCURY _ 1.0.13 u MGZK~ I .::NORMAb; I 0 10;5~ 

· LBAGK6HQUNP I. 19970407 L BGSS'05 I -.~BGSS05 }IMEHClJRY .• 1 0:1.4 .. U MG/KGI. NORMAL I .0· ··1 ' €t5·_· . 
aACKGROUNDJ1997P407 L .. BGSS061:~BGSS06 .. I'MERCURY I 0.13, U .. MG/KG I . NOF{MAL I 0 ~·IO;5 . 
BACKGHOUNDlt99704071 BGSSO? 1_ B.GSS07 1 MERCURY .. ,Lo;13. U MGIKGI :NORMAL 10 . I 0.5 

I BACKGHOJJNO 1 19970407.-1'· 8G5SGB.' I 8G$S08 I. 'MERCURY I 0.13 U MG/KGI'N08MAL ·,1 0··,10~5 
· JBACKGHOUND I .19970407 _ I BGSSbg-T' BGSS09 .. ' L'MERCURY I 0.12., U' MG7KGl NORMAL I 0 ·-1 0~5 

BACKGROUND I 19970407 I BGSS10 I BGSS10 I MERCURY I 0.13 U MG/KG I NORMAL I 0 0.5 
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d,y 

BACKGROUND DATABASE 

'iAJ'eaf:::~[;S'm~~Qat~ I--:-:-Locate. ISafuPlelD r~Poaranieter I Value·I·Qualified Units I,Sample Co(le l!f"op'Depth I Bottom Depth 
~BACK~R0ur-:J:PI 1~$:7;Q4(jrlC,-BGS81L L, SGSS:11 I MERCURY ,.0:13'1' .' u ·IMG~C31 NO;RMAL.I·Q .... r Q~5 ""1' 
,BAGK~HOUNPI 19'979407:..1' BG$S12-I'. BGSS12 J .. ..,MERCURY 1:0.13. I . U IMG1KG·I:··NORMA'L,,·I'o· + . 0.5 
.iiBAGJ(GB~UNDI J~a.7.04Pl· ! .. BGSSOl 1: .. 6GS801 .J .. NIOKEL /,,9\ ILMG/KGl- ORlG·+, 0 1:'0.:5 
BACKG"RQtJNoJ 19~17()4'Q7 l-a,G.sSOf .. JSf3GSS(jJ~~Ypl NIOKEL··. I'·· 9~1 ·jjMGIKG I' AVG H"o '1;'_. P.5·' I' 
J~AC~GR()\UND I H~9:7~Q7 .1 . BGSSOf;-.\.BG:SSOt.:g r. NICKEL L·· 9.2 I \)Mt3tKG I . DUP ,I 0 . r 0.5' 
;SACKGHQl,JND".J99tQ40t~ 1. B~SSP2']~ _BGSS02' ",I. JIIICKEL_L 9.S~.: ... -~GJKG4\< NoRMAL ·10 In 0:5·: 
BA'CKGROUNOJ .19~,nl4Ql: r-BSSS03::: .• L. BGSS03J~ NICKEL I· to.31+ /JMG/KG~L NQRM';"', h O· 0.5 
~BACKGROUN;91 . .t~9l()4;Ot.~BGSSO~_,r BGSS04 I NIGKEl:·::l .1 L2.1·· IJMGIKG.I· NQRMA'Llo·· I !. 0.5> 
;J3.6l,CKGH01:.JJ~'p I 19~7Q~07 .1~SS$sqsJ!,. BGSS05 ~'d I .N1CKJ:LJ: .. 9,3 ·1 I MGjKG I NORMAL>. 1--0' I . 0:5 
'BAe!<I:3;ROl1:l~D'L.1997~€)7:J __ BG$Sgp:LB~SS06=r=:NICKEL I' 10:'4 1-1MG/KG:1 ·NORMALO 1'0:5>-
BAO~GRO:QN[;qT 19'97QtfO~:~1~aG~SP7:-1 BGSS07 .. 1. NICKEL.llo.4: I IM<3/KGF- NORMALt '0' I.. 0:5 
BAC~SJ'fQU.NI)~~~04€)7'.' . NICKEL~ .. NORMAL 0.5: . 
B.A.C~g8Q(j!"J!J •.. :19970;407... NICKEl.: ' ·NOHMALO:5 
BAC~C3:ROUNOd, ... t~9;Z0407 J BGSS:1.o.:'looSSto t N1'CKE[ I'· 7A: I ··IMG/KGI .. NORMAL 1,0.:·10;5;'· 
BACKGH01:JNO] J9Q704~t 1; .. BGs.s1'1;:-I· BGSS.n" .NICKELI~f6(: 1'---.. "1 MG/KG+ NORMAL:I '. O· I 0:.5 
~ACKGROltNor ·1~9Z(;)407;-rr-B(S.S:$~2:-I·BG,SS~2. I .NICKEL -I 10.11·IMG/KGL N'ORMAL I . ·0, 0:5 
BACKGR@'QNDL1Q9;i~~7.: I.BGS.S01.\. BGSSO.L l,pbTASSIU'MI~A18Iu··IMG!KSI'ORIG·-<1 ,·0 -0;5 
BACKGHQ{!J:t)ID"L199i704'€!il [~BG$:soll~:6S$OJ-AVG L:POTA8SIl:JMI A05 I .... tJ IMG/KGt· AVG·,.,I· - O· 0.5. 
BACKGROl:JNIJf] .199'794C1>]1 I BGS:SQ1'-1 _ BGS_S'01:'D~.L.pOTASSILJMI;,392.··I··.u IMB/KGI·DUP' ~ '0'- I· '(0,5' 
BACKGROUNQ./ 19~Y;G407L •. I B~SS02?··J S:GSSQ2. l)eOTASSJ:LJM I 627 II MG~KGLNORMAL' I . 0 I . 0.5 
B;.\CKGRGilUNo,l t99?04Q7 I· .eG:$~p3. I . .BGSSO.3 .... I'eO.JASSIUM I .4331, u. ·IMG/KG:f' NOI3MAL .... 0 -' I .. 0;5 .. 
BACKGR00ND=\' 19970407'· L B'GSSt:)4 J: B~$~.O'1! .1 cP~OTASSIl;JMJ·AO.2 1 __ U-~lK~t>J6RMAIi.'I_~ ° '.1 "0.5., 
BACKGR0UN01·199t'();¢07~1 ~SG$SQ5. PBG'S$P5. .1;POT;ASSJUM.I . ..771_1 '. ~·IMG/KGI . NOFtM~LI c ()-·0;5~·· 
B;4;CKGROUNEll 199j04oVB.~SS06 BG~S.Q61(~QJASSICJM I 750':1 .·lMG/KGI -NORM~t~ I' ··0· I .~'0.5. 
BAGKGH0UNni 19970407- IBJ3:SSt)7.L'.BGf$SQ7 .I'e.:QTAS8.I:llM.I .. 436:' I . I MGYKGl 'NORMAL' 0 . cfs·· 
B~GKGHO.oNDI 1a~70407 J BGSSPS L BGsSOS LpOTASSIUM I .. 61!S ... II MGtKG'1 ':' NORMAL· I- 0 -I ,·0.5'" 
BAG~SR0UNDc.l: 199710407 I BGSS09·1,:~GS:SQ9:J;e.olASSIUM.1 46!LI 'IMGlKGL NORMAL 1'0:·· I -0':5·' 
BACKGH0UNDil,: 19970407 I .BG'8$10:-1 'SG:SStO .1)POT'A:SSIUML53LI· ,IMGlKGJ~ NORMAL I. Q . 0;5: 
B~CK6RelJNml 19970407J'BGSS1'1';j, BGSSl't; fipOTASSIUfV!:J 3.Sa L.u IMmK~:1 : NORM:l(L 1',·0 '.' "0.5 
BACKGROUND 1 19910407 I BGSS12J' BG$SH~ LpOTASSIUM I 396. I u.. I.MG/KGl. NORMAL 1 0 14 0;5..1 i. 
BACKGAO'ON[§,l 1997C>4QT' I. B.GSSQ1·.L .. sGSSQ1~. L( .. S.ELENIOM I 0.2s,··I .. UL"IMGlKGlc . ORIG 0 _. 0,5. 
BACKGROUNDt! . 199704'07 I BGSSOl' 1 ~GS$()1~AVG I SEI:;ENJ:UM:\ p.79 ·,1 . UL I tinGIKG/: AVe 1·· 0 .. ··1 '0.5. 
BACKGROUND'I, 19970407 1_ BGSS01 ·IJ~G$S91~D.J : S.ELENIUM .... L .. J.3. J,Ul..' .1 MGIKG'I' DUP I· 0 '1 ·0.5· 
SACKGROUNDl 199704C}c7:.' I' BGSS02 I 136.$SQ2 L SELENIIJM·I 1.3. t. UL IMGLKGI· NORMA'L I·" 0 .. 10;5 
BACKGROUND. I 199i1:040T I BGSS03L BGSS03--~!=1..ENlPM' .IJ..4> /..."ULrMG7Ksl·' N0RMPiI2",I . 0·.·, 0.5 
BACKGBGUNDI . 19970407 :·1 BGSS04 I BGSS04,LSEl.:ENtUM· .. I .. 0.:'271 ULIMG/KG:I 'NORMAL' 10:' .:1 0.5 : 
BACKGROUND I 19970407 1 BGSS05 1 BGSS05 I SELENIUM 1 1.4 I UL I MGIKG I NORMAL I 0 I ... 0.5 
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,~' 

BACKGROUND DATABASE 

/ . ". . ~ . 
",Area>:' I Sample Date I . ~rl..o(;at~~ample ID' ',Parameter' 'I ., Yalue"IQualifier.I·,Uilits-,1 Sample Code 'ITop.Depthl,Bottoril,Depth 

"B~~~GROl:):r'JDI ;19970407 IBGSSQ~cl 'B,GSsb(}T';SECENIUM 1 t.3.1 ,DL,I':MG/Kel NORMAL:I ,,0 0.5 
,; BACKGROUND 1,-::1'9970497 I,BGSSb7 L'B~,&.S07' I$E~LE~IPM 'L 1.3 I,' ULlMG/KG I <NORfV1AL, I ' 0 I,," 0;5 
'IBA®KGROUND I 1:9970407 I>B6SS08 I.,., 'BGSSOB, J' SE'I;..ENII:)M, l,t.3IuL 'IMG/KGI" NORMAL I ' 0, ·10.5 
,BACKGROUtilDll9970407 I'BGSS09;, 12,BGSSOg ..,I:" SELEr:JjUM I,' 1:2 I,,; ,ut I'MG/KGI NORMAL I 0 I" '0.5'" 
bBACKGROUND 11'9970407 laGSS'10"iB~~10,_LSEL,ENIUM 1:1:3, I~;IJL lMG/KGI ,NORMAL I' 0 ',I 0,:5 
',BACI<GROUND 119970407 ,.I:iBGSS1tU·~GSSl1 "l':-,,sELENllJM 1 "l:-3,luL 'PMGiKG I N'ORMAL I 0 I 0;5 
'iBA€KGBOUNDI 1'9970407 I'BGS$12 t eGSS12 ,l::·,SEli,EI'\JIUMJ"1;,3 L ,ULIMGLKGI N.0'RfVlAL I' '0 ,10.5-
'BA~KGBOUNID I 19,97,0407, I 'BGS$O,1_t ,',BG~~Q1,; 1,~;,SIL:VER:_;_,1 'tA",} ,.U :IMG/KG,I a,RIG ',L~,O .:..1,0.5 
BA€~G'ROUNOI19970407 IBGSS01 lB:GSS(j'1'~AV~rSIb.y,Ef3" 11)3,51 U_, ," lMG/KGI--'-"Ji;;VG.,O 1"0:5-
'BACKGROUND I :1'9970407, I]BGSSOJJ BG'S$01-D J SILVER,.- 11'~3 ;.I.U IJv1GtKGI <DUP, ::0 1--' -," 0:-5' 
BACKG:ROU'~[)I 19970407 1_~G$SQ2(J;_B~SSo'i-:::.:T· S:ILVER' .' L3l.-:-u .irMG/KGI ~NORMAL I· J 0 I- "'~O:5 
:~ACKG80UND 1 <J99,'70407 ' l'EiGSSOB, J,fa.~SSP3 .. ,J i.SILVEB . 1".:1;41 U .. ·rMGI~G I NORMAL 0·,'0.5-

'-'BACKGBOJJNIfr--:t997040I: r_BGS$Q4.=l~LBiG,$,S0!4~J. ' SI.LV§.R~·1~1 ;~I UC '_ I,MG/KG I NORMAL I .'; 0,- ··~jJ:5·'·· 
'BACKGROUNDI1'99$'fil.lI;07 1,6GS:.SjilQ\ Ija;~S'S05 I:.SILVER': J,~:.J.4, I .. ' U ,IMGIKG I NORMAL I ,0, .1 0,;5 
,13)tGKGRlOtlNPI H~970407T~!aG1s$_oQ 1 :·;BeSS06L.'SILVER 'I·L3·1 u tIMG/KG I ,NORMAL I" 0, -0.5' . 
'BA0KGROLJNOI Jlg9?0467 TaGSSQ7 I~Et~Sg07l·Slt:VER 1>'1.31, u I,MG/KG I·· ,NPRMALIO·'IO.5' 
BACKGROUND I. 'H~97~()7 I, ''BG;$;S(!.l,S .. QBGSSdS.-T. Sll:.VER"J· '1.31 u, ·IMGIKG!- NORMAL-' I 0 I 0:5" 

'·;BAC~.GB019NO 1.1~9.97Q4Q7 l,J~G$'S09 .J.i~BGSSD~' . I~ ,S[J::YER..c._:_L-· .. J.~ __ '·U rMGlKGINORMAL· I· 0- d~5 
. LBA-cKG'f'!'QtJNol,·1'99704i071 BGS,StO ~.L. i.BGSStO~SIl.VER -~lt;3rU u IMGtKG+ f',JOJ;UV1AL'I' ,0, '0.5 . 
I3ACK~RQUNDI;JQ9¥:04otTC BGSS}1 LBGSS:U.:.I . __ ,SH':VER I ~1.3 I, U· I MG/KGI NORMAL 0 "0.5 

nBAC;KGH(D'UNQ L lQ97:04O,t-T'BG'SSj2 I' 'SaSS12-.; I '$U:VERlt:3 IU~IMG/KG I NORMAL I' -0 0.5 
I BAQ1:<:GROu;NO.I:,rS97Q407 I BGS$Q1 1~.GS$Ot, I'SODll:.IMlt12 I· U IMGIKG IQRIG, 1 0 0 0.5 
<faACJ<GB~.uNDIJ99704P7,\ L_,BGS$'O:LI BGSSOj-AVGI .SOOIUM I ,t08:I~u tMG/K~ I AVG 1 0 0.5' 
il~8QK~B0~r\JQ 1 ,j;997:Q4:QId ."aG-sso1ISG$$01-DT,S0D1UM 'r '104 ,I --0 'lMGIKGIPUP 10 0:5~ 

• 'BA'CKGRQUNEt.Lt99.Zj;}4'07 J.;~aa$so2L BGSS02. ..SODIUM 103 ·1·· . u "fMG/KGI NORMAl,I:O ",'.0,5 
":B~GKGRe~NDr19970407~,,:r::-~:SGSSP3~1 B,GSS03 :SGDIUM :1, 1.1&, I .. U :IMG/KGINORMAl--I··, 0 " 0:5 
i~CKGROLJNJ51, 1997~D7jL~BGS'SM .. l ... BGS;S041 ;SODIUM_l cl07 "I "u,IMGtKG,1 ,:NGRMAL 1--·0 .0.:5 
.r'BACK(3.~6U~p,lf99104~OI,t :'BGSSOp~;;t . BGSSO.5, I 'SODIUM ,·1109,JU "IMGtKGol~P8MAl -I ''''0 0:5 . 
i'BACKGROU:NDLJ~Q7:(l407=:;rBQss0'i:Ul.aG:ss06 ~I- SODIUM 103 ,0 .. ,,-, j:tv1GlK.GI-"NORMAL 1,--: ,':0 .' Q~5' 
. BACKGRQUNOJ -1997Q401-;r-aG~SP1.;1. ·BGSS07i(. ,.SODIUM 1,105, I " .. U l'MG/KGl NORMAL.. I, ,;~O "'f '(j:S . 

(r·EfAe~GROUr\Jo.L199704()l, J:aGSS08 'L __ <BGSSOS >I, ,SOOIUM 11061·U1MG/KGI .... NOfUv1AL L+'·'";O 0.5 
;,.IB~CK:Gf3Q!JNPll9QI04Q} L.):~qS,S~9J._o"B.GSS09. I.SODUJtvtl·· .1201,PIl1G/KGJ ·NORMAL~} 0 O.5~' 
:'I'BAC~GROtJ~O·I,t99i704.07. J'f:tGSStO., .1'iBGS~10 ·,'1.. SODJUM.:,·I 1'06 I U ·'IMGIl<G'1 NOF{fIi1~L ,::1 '"~O ,. 0.-5 . 
'B~e-~G;ROuf!ErL,_J~97,0407jL BGSS1t.,J <BGS$11 .. TS0DIUM I.:· l03 I UIMG/K,:GlINORMAL 01 '0 0.5 
. J3AcKG ROCfr[l;)· I l~tJZ~OVr-BGSSl-2:1 BGSS12l-S0DIUM I 11:2 'I, ··1 MGIK,GI 'NO~MAl, ·q,O 0.5 

11 BACKGRO!JND'I 'f99vQ401il .BGSS01 1 SG'Ssot, I THALtfl"MI :0.2slul MG/KGI' OHIGr 0 .. 0~5 .' 
BACKGROUND I 19970407 I BGSS01 (BGSS01-AVG I THALLIUM I 0.27 1 U I MG/KG I AVG 0 0.5 
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BACKGROUND DATABASE 

Area Sample Date Locate Sample 10 Parameter Value Qualifier Units Sample Code Top Depth Bottom Depth 
BACKGROUND 19970407 BGSS01 BGSS01-D THALLIUM 0.26 U MGIKG DUP 0 '. 0.5 

BACKGROUND 19970407 BGSS02 BGSS02 THALLIUM 0.26 U MG/KG NORMAL 0 0.5 
BACKGROUND 19970407 BGSS03 BGSS03 THALLIUM 0.3 MG/KG NORMAL 0 0.5 
BACKGROUND 19970407 BGSS04 BGSS04 THALLIUM 0.27 U MG/KG NORMAL 0 0.5 
BACKGROUND 19970407 BGSS05 BGSS05 THALLIUM 0.27 U MG/KG NORMAL 0 0.5 
BACKGROUND 19970407 BGSS06 BGSS06 THALLIUM 0.2B MG/KG NORMAL 0 0.5 
BACKGROUND 19970407 BGSS07 BGSS07 THALLIUM 0.34 MGIKG NORMAL 0 0.5 
BACKGROUND 19970407 BGSSOB BGSSOB THALLIUM 0.27 U MGIKG NORMAL 0 0.5 
BACKGROUND 19970407 BGSS09 BG8S09 THALLIUM 0.25 MG/KG NORMAL 0 0.5 
BACKGROUND 19970407 BGSS10 BGSS10 THALLIUM 0.3 MG/KG NORMAL 0 0.5 
BACKGROUND 19970407 BGSSll BGSSll THALLIUM 0.29 MGIKG NORMAL 0 0.5 " 
BACKGROUND 19970407 BGSS12 BGSS12 THALLIUM 0.2B MG/KG NORMAL 0 0.5 
BACKGROUND L 19970407 BGSSOl BGSSOl VANADIUM 25.4 MG/KG ORIG 0 0.5 
BACKGROUND 19970407 BGSSOl BGSS01-AVG VANADIUM 23.75 MG/KG AVG 0 0.5 
BACKGROUND 19970407 BGSSOl BGSS01-D VANADIUM 22.1 MG/KG DUP 0 0.5 
BACKGROUND 19970407 BGSS02 BGSS02 VANADIUM 2B.2 MG/KG NORMAL 0 0.5 

-
BACKGROUND 19970407 BGSS03. BGSS03 VANADIUM 24.4 MG/KG NORMAL 0 0.5 ) 

BACKGROUND 19970407 BGSS04 BGSS04 VANADIUM 24.9 MGIKG NORMAL 0 0.5 
BACKGROUND. 19970407 BGSS05 BGSS05 VANADIUM 23.B MGIKG NORMAL 0 0.5 
BACKGROUND 19970407 BGSS06 BGSS06 VANADIUM 2B.2 MGIKG NORMAL 0 0.5 
BACKGROUND 19970407 BGSS07 BGSS07 VANADIUM 25.3 MG/KG NORMAL 0 0.5 
BACKGROUND 19970407 BGSSOB BGSSOB VANADIUM 23 MGIKG NORMAL 0 0.5 
BACKGROUND 19970407 BGSS09 BGSS09 VANADIUM 20.9 MG/KG NORMAL 0 0.5 
BACKGROUND 19970407 BGSS10 BGSS10 VANADIUM 23.7 MG/KG NORMAL 0 0.5 
BACKGROUND 19970407 BGSSll BGSSll VANADIUM 26.2 MG/KG NORMAL 0 0.5 
BACKGROUND 19970407 BGSS12 BGSS12 VANADIUM 26.5 MG/KG NORMAL 0 0.5 
BACKGROUND 19970407 BGSSOl BGSSOl ZINC 53.1 MGIKG ORIG / 

0 0.5 
BACKGROUND 19970407 BGSSOl BGSS01-AVG ZINC 4B MG/KG· AVG 0 0.5 
BACKGROUND . 19970407 BGSSOl BGSS01-D ZINC 42.9 MG/KG DUP 0 0.5 
BACKGROUND 19970407 BGSS02 BGSS02 ZINC 49.4 MGIKG NORMAL 0 0.5 
BACKGROUND 19970407 BGSS03 BGSS03 ZINC 54.2 MG/KG NORMAL 0 0.5 
BACKGROUND 19970407 BGS,S04 BG.SS04 ZINC 597 MG/KG ... NORMAL 0 " . .,., . 0.5-
BACKGRGOI'IJ0 . 19970407·.· .. ' BGSS05 BGSS()5 . .. ZINC '. 38:7· -'" .. MGI,KG: ,' .. NORMAL' 0 0.5, 
BACKGS0tJND 199:Z0407 BGS806· BG8806 ZINC .47:2 " .MS/KG )";, NORMAL. ", 0, " 0.5. .. 

BACKGROUND. " 19970407" BGSS07 " BGSS07 ZINC. 31.7 . MG/KG, NORMAL ··0 ,1,;,0.5 
BACKGROUND 19970407 -. BG880B 8GSSOB.· ZINC _ ... ·53 ' '> , .MGIKG NORMAL' () 0.5 , 

BACKGROUND 19970407 BGSS09 BGSS09 ZINC 21.7 MG/KG NORMAL 0 0.5 
, 
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BACKGROUND DATABASE 

,. 

Area " SampteDate \ Locate Sanipl~ ID. ~ar~met~r 'lalue . Qualifierl'Uni.ts Sample .. CodeJ !Qp_D~h \ BottoJll' De~h 
I BACKGROUND .'19970407 ISElS81 0 J~GSS10 ZINC 44.6 MGlKG, .. >NOBNlALl . O· '0.5 

'I BACKGBQl1ND 't997<J'i1.07 1 B65811 .. BGSS11 ·~ZINC "4:9.4 .• .\MGIK(a. ;:N08MAL .. ··1 0·. 1 ,',Q,5 
BACKGROtlND : '1:9970407: 1 BGSS12 eGSS,12 ZINC 45 .. 8. MGIKG .. NORMAL I· .•. ~ 0 ··1 . 0.5··-

<'': 

).',' 

. ) 

'--...., 

'.c"~ 

~.~ .. 

",{ 

,. 
" 
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. DRAt!:~ J.~ift~~J~;'~~!~~~i~!x:~~~rON 

Specific Comments 

WIL~PW GROVE,.PESNNSYLVANIA 
SEPTEMBER 2007 

(EPA CortlrnEmts'dai~d' D'ece,m~er5,2007) 

1. Section 4.0, RiSk Characterization,:t:d par.agraph~~ The reportjndicate$ the.residentiallLCR of 
SE-OS and industriallLeBof 1E-:05 are both "Vithih'[hf! U$EPA's targeUiskrang~ of 1()-4 to 1aB

• 

However,' an adjusted targ~trisk/;Jenchmw/fof'~E-(J5s'hould,beused when ape/ying the current 
risk-ratio screening approach for carcinogens to account' for the dermal and inhalation pathways 
that are not considered when $creening .. In, addition, for non-carcinogf!ns; a ,hazardous index (HI) 

'of 0.5 for a givenfargef' organ should be used when applYing' the'current-risk . ratio method. 
Consequently,\'the sentence, should be revised to indicate that th,.e residential riskyalue of SE-OS 
is at the current benchmf1rk value 'for qar,cinogeris. . '. . . 

Response:C6ricur.Ntarget ILCRof1 x 10-5 will6~u~elfor ca:rcinog~ns ahd'atarget HI of 0.5 
will be used for noncarcinogens. The discussion in Section 4.0 was modified accordingly. Also 
the following text was added to the end of S~ction3.1. 
.' '. -". ,.-",-, -" •• - • >,' 

"Bec'ausethe USE:PA R~gion III RBCs only consider orie.exposureroute (in'gestion) and dermal 
and inhalation exposures are not considered; 5x 10-5 will be' used as the acceptable target risk 
level to account for all applicable exposure pathways.'~ 

And the following text was add~d to the end of Section 3.2 . 
. -; -, , " 

"Becaus~ the 'USEPARegiorilll RBCs on'IY consider one exposure route (ingestion) and dermal 
and inhalation exposures are not cqnsjqered, 0.5 will be us~d as the acceptable target Hl'to 
account for all applicable exposure pathways." .', , 

2. Tables 1 and 2. ; Althbug~' there,pbrr clear/yindicates all co{1tamihantsl4'ere re,tainedas Copes 
, thus'Werei3ft screened'using'the risk ratio 'appro'13!:;h,' the U$EPA residenttalscreening values 

should still be adjusted to 0.1 to avoid reader confusion and to apply the consistent approach 
typically used to screen contaminants (e.g., the maximLlmdetected concentration of contaminants 
being compared to USEPA's' residential RBC's adjusted to 0,1 for non~carcinogens. 

• , '.,. • <', -

Response: Concur. Tables 1 and' 2 have been revised to use one-tenth the RBCs for the 
noncarcinogenic compounds. 

3. Table 2.0, Groundwater. Please explain why the current inorganic listing omits many of the 
commonly analyzed contaminants (e:g., antimony, arsenic, beryllium, copper, nickel, selenium, 
etc.)? 

Response: Only chemicals that were detected in groundwater samples are presented in Table 2. 

4. Table 3.0, Soils. The primary target organ list for aluminum is incorrect. The correct target organ 
should be listed as neurological based on EPA's PPRTV, October, 2006. Since an incorrect 
primary target organ is provided for aluminum and incorrect HI was calculated fer the neurological 
path. The !correct HI for the neurological target organ is 1.28 (alum/num and manganese 
combined). This value clearly exceeds the risk-ratio scr13ening HI value of 0.5. 

Response: Concur. The target organ for aluminum was changed to neurological in Tables 3, 4, 
and 5; and the text was revised accordingly. 



\ 

5. Table 3.0, SOi/s.The primary Oi"g;lnfof"van8(jlumshoujdalsoln9!uqe tfJek;dney based on EPA's 
NCEA Provisional V~J4e;May 2000. ,,' " ' , ' " 

.' ;- ~.:.- --

Response: Concur. The targef Organ forvanadiumwascli~nged to the kidney in Tables 3 and 4. 
"', '>" , • 

6. Table 3.0, Soils. There is an error in ,the estimatedNQ for iron. Please remove the decimal 
pOint. The correct vallie should be 5. 7E-'o1. '," ' ',' . ' , ",' 

Response: Concur. The HQ for iron is 5.7E-01. 

7. fable '3.0, Soils; , the.foI.IQwingt~rgM orili:l(1 Hi are in'exceed/ilQce based on the recommended 
benc,hmark of 0.5 for. ,non'-CEjrcinqgens; kicfney :::; 0.71 (variaf/ilimandcadmlum), gastrointestinal = 
0.57(iron), 'skin = 0.91 (aiseriic);'ca,dibvascular:: 0.91. , 

, -.' '.,- '. c' , " ',."- " ':; " - < -' 

. . '-~"" .. -" - ','. """ .; -','-".: .:",-. 

Response: 'Concur. The foll(jWin9 text was added to the first paragraph in Section 4.0. 
, '-, .. - '. -' . ",', ' . - ',.-, 

"On a target organ basis, the His fo(the'neurological ~yst~m (HI =1), s~in (HI = 0.9), 
cardiovascular system (HI = 0.9), kidhey (HI ';'0.7), and gastrointestinal system (HI = 0.6) 
excee,ded the targetHL AhJrnin~rn. ,arsenic,cadrnium, iron, rnanganes~, and vanadium are the 
majorc'ontriQutor~ to th~,HI.'" " ' '" ' ' " , ' , , ; , 

8. Table 5.0, Groundwater. See comment#4 fegarding alumiilum. Therefore the correct HI for the 
neurological target organ is 1A,ialuminum and manganese combined). "This ,value clearly 

, exceeds'the risk-ratioscreeningHI value of 0.5. ' 
• ; ". ..' ", -~ ." ' f c" 

. " 

Response: Concur. The text has been revised accordingly. ' 

9. Table 5.0, Groundwater. The following' targetofgan us in exceedance based on the 
recommended benchmflrk of 0.5 for non-cwcinogens; gastrointe,s.t/nal = 0,7 (iron). 

, " 

Response:"CQrlcur. The text was revised accordingly. , 

1 O. AttachrnentA., Thebackgroung staristiqal comparfAtive.testing, c.Quld not be verified since the 
background analytical data is not Included ,~w(thin thfJ Jeport. " Please include the relevant 

, backgrounddata (soils and grouh'cJwatfJr) in order to confirm)he statistical results . . . 
Response: Concur .. ,The backgr:ound da:ta'tor soil ha~ been addeg to the end of Attachment A. 
There isno background datafor'groundwater. . . . . . 




