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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.
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NAS JRB WILLOW GROVE
NO ACTION DECISION FOR'SITE 7 - ABANDONED RIFLE RANGE NO 2
SITE SCREENING PROCESS

CONSENSUS AGREEMENT

TOPIC:

No Action Concurrence for Site Screening Area (SSA) known as Site 7 - Abandoned 'Rifﬁle' Ftange
No. 2, NAS JRB Wlllow Grove, Horsham Township, Pennsylvania _

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 further study under the Federal Facrlrtles
Agreement (FFA) for NAS JFlB erlow Grove ’

B‘As’r‘s AND DETAIEASHOF'AGREEMENT:: 1

Introduction ’

f
The SSP is the mechanism deflned in the FFA for NAS JRB erlow Grove for determlnrng
. whether there have been ‘releases of hazardous substances pollutants contamlnants hazardous
* wastes, or hazardous'constitusnts 1o the envrronment from the rdentrfred SSAs as dlscussed in
“the FFA. The SSP ‘énables the Navy and the regulators to determrne whether an SSA should
proceed through the Remedial Investrgatlon/Feasrbrlrty Study (RI/FS) process or whether the SSA
should be removed from further study under the FFA. The SSP has generated sufflcrent data to
' support a No Actron decnsron for Site 7 — Abandoned erle Range No 2. '

Slte 7 - Abandoned Rifle Hange No.2is Iocated in the northwestern comer of the facility, west of
the north end of Runway 15/33 (see Attachment ). The Srte was operatronal from 1965 until
1977. The earthen rarnpart for the range was U- shaped and approxrmately one acre in size.
There are no'tecords rndrcatrng that lead ‘was salvaged from the range. When ‘the range was
demolrshed and the rampart regraded in 1 977 it is assumed that any Iead embedded |n the
rampart was distributed around the genéal area of the Site. The Srte was later used as a landfrll
" forthe drsposal of inert construction and demolrtlon debrrs prrmarrly clean earth broken concrete
asphalt, and cinder blocks. The landfill also reportedly received dry wastewater treatment sludge
(estimated at 19 tons) and emulsified oil and grease from various oil/water separators (estimated '




at 10,000 gallons). According to the Initial Site Assessment report (Naval Energy and
Environmental Support Activlty,(‘N‘EESA), 1986), the la__t,nd,fjll nev_ierreceived hazardous materials.

Site Screening Process Results" \ : ey - K
The following sections summarize the results of the SSP activities at Site 7.
- Initial Assessment Study

In 1986, the Navy perform‘ed an lnistlal Assessment Study (lAS) aat NAS.‘JRB Willow Grove

(NEESA, 1986). The IAS consisted of a records search, field inspection, .and - personnel

interviews. A total of nine sites were identified and assessed, including Site 7 — Abandoned Rifle
The lASreport for Site 7 c‘lt'ed the slow Iea\chlhg’of aqueous lead complexes |nto the groundwater
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 potentral for the release of lead to the
environment was negllglble The Site was not recommended for confirmation study.

Site Inspection

] "yfln 1989 EA Englneerlng performed a Slte lnspectlon (Sl) on ten S|tes at NAS JRB W|Ilow Grove
i'lncludlng S|te 7 (EA Englneerlng, 1990) The Sl of Slte 7 consrsted of a S|te reconnalssance the
_ mstallatlon and sampllng of four momtorlng wells and a sorl vapor contamlnant assessment

?'(SVCA) ‘

i

SDurlng the fleld reconnalssance of S|te 7 a few 55 gallon drums and several half-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 SVCA revealed methane in most of the samples from wrthln the f|ll area and methylene

P chlonde (O 5 ppm to 3 ppm) at lsolated locatlons in the southern portlon of the Slte .

f" bFour shallow bedrock monltorlng wells were mstalled at the Slte |n March 1989 RH2W 1 through
RR2W 4 The depth to groundwater averaged 15 1o 20 feet below grade except at RR2W-4,
' where |t was 8feet below grade b




The monitoring wells were sampled in June, September, and December 1989. " The samples
were analyzed \for full Target Compound List (TCL) parameters total and dlssolved Target

" Analyte List (TAL) metals Total Organlc Carbon (TOC) Total Petroleum Hydrocarbons (TPH)

“and cyanide Methylene chlorlde was detected (8 61 ug/l to 14 48 ug/l) in upgradlent and '’
- downgradieht wells dunng the second and th|rd sampllng rounds Trace Ievels of drssolved lead
were detected in RR2W-1° (1 .5J ug/I) durrng the first sampllng round and ln RR2W 2 (1 .6J ug/l)

" RR2W-3(1.6J Ugl), dnd AR2W-4 (1.2J ug/) during the second Samp“"g round. (A " qualier

" “indicates that the reported concentration |s estrmated) Total Iead concentratlons for the three
sampling rounds ranged from 3:3J ug/l to 49.6J ug/l (The thlrd ‘round total lead results were
qualified “R", unusable.) Total petroleum hydrocarbons (TPH) was detected in RR2W-1 during all
three sampling rounds (at concentrations ranging from 3.6 mg/l to 61 mg/l) and |n RR2W-3 (2.1
mg/l) during the first sampling round. ’ o _

" “Diie to the detection’of methylene chloride in both the soil gas and groundwater at the Slte the
' Site' was recommended for an Extended Site Inspectlon (ESI) '

et
\

" Extended Site Inspection

The ESI of Site 7 was performed from 1989 to 1991 by EA Engineering_(EA'Engineeringi,l{l 992),
The following activities were performed:
( _
e Ten background son samples were collected and analyzed for metalsandpestreides
"o Four sorl borings (FlR2B 1 through RR28 4) were completed at the Iocatlons of the SVCA
methylene chloride detections The borlngs were advanced untll auger refusal or the
" water table \ was encountered “The total depths of the borlngs ranged from 10 to 15 feet.
Soil samples were collected at 2.5-foot intervals within each borrng The samples were
- analyzed for TAL metals and TCL Volatrle Organrc Compounds (VOCs) ’
o Four surface soil samples (RRQS -1 through RR2S-4) were collected at potentlal sources
of contamination upgradient of the Site and analyzed for TAL metals and TCL VOCs.
e One shallow bedrock monrtorlng well, FlR2W 5 was lnstalled in the center of the Slte
e 'The one new and four eX|st|ng monrtoring wells were sampled and analyzed for TCL
VOCs and TAL metals.
| . . C (
¢ The surlace s0|l subsurface sorI and groundwater analytical results from the ESl are included in
‘ Attachment lI T:able1 and Table2 '



Subsurface Soil

";Trace levels of methylene chlorlde were detected |n soﬂ bonng RRZB -2 at depths of 2 5 feet (34
"ug/l) and 7 5 feet (2J ug/l) (Methylene chlorlde was also detected |n the trip and fleld blanks.)
o Acetone was detected in soﬂ samples from RR2B 2 at Ievels rangmg from 8 ug/l to 45 ug/l lLead

':was detected at concentratlons up. to 335 mg/kg, Wthh -was. below the soil. background
i thev ESI (563 mg/kg) Metals detected in, subsurface soil
jed cadmlum (up to 5. 8 mg/kg) cobalt (up to 16.7 mg/kg)

‘concentratlon determlned dun

h samples above background lncl

angd

: ‘ manganese (up to 1590 mg/kg), and mckel (up to 20 5 mg/kg)

| _'___S‘furf'aceﬁ"sfdii o
There were no VOCs detected in the upgradient surface s0|l samples Metals detected |n surlace
sonl samples above background lncluded cobalt (up to 25. 6 mg/kg) iron. (up to 29, 300 mg/kg),
"lead (up to 395N* mg/kg) manganese (up to 1480 mg/kg) mercury (up to 0.16:mg/kg), nickel (up
to 24.1 mg/kg) and zinc (up to 1,100E mg/kg) (An-“N" quallfler indicates that'the splked sample
recovery was not within control limits; an asterisk qualifier indicates .that. the lduplrcateanalysrs
was not within control limits; an “E” qualifier indicates that the reported concentration is estimated
due to interference.) ‘

-Groundwater
There were no VOCs detected |n the groundwater samples Total Iead concentratlons ranged

‘ from non detect (ND) to 8. 9 ug/l Total manganese was detected at 887 ug/l in RR2W 1 and 618
- ug/l in RR2W 3 and 317 f /I ln RR2W 4 Total cadmlum was detected at 5. 9 ug/l in RR2W 4.

" The report recomr_neh‘;dedthat norfurther investigations be;cond:ucted attheSnte .

l

“éurtqﬁt: Status

_ PADEP concurred wrth the Navy recommendatlon for No Actlon at Slte 7 (PADEP October 31,
'2005). " o

At the December 19 2006 Navy Willow Grove lnstallatlon Resto_ratron Program (IRP)
“'!‘Partnenng Team Meetmg, the Navy prowded a summary dlscussmn of rewew documentatlon
and presented a status update for Site¢ 7. All avallable past mvestlgatlon results

correspondence and notes were summarized and recommendations for future actions were




presented for discussion among the ‘team. Based on a March 10 1999 emarl message
(Attachment ll) from a previous EPA Remedial Project Manager (RPM) Lor| Baker, it was
decrded to arrange for a’site visit by EPA’s Biological Technical Assistance Grqup (BTAG) to
assess the ecological impact of the Site. R

On March 28, 2007, BTAG personnel visited Site 7 to revrew srte condltrons 'BTAG concluded
that there was no. significant risk to ecological systems and therefore drd not recommend
further rnvestrgatlon or action at Site 7. '

In September 2007 the Navy submitted a draft human health rrsk screenrng evaluatron (HHRSE)
prepared for Site 7 that was also suggested by the undated emall message from the former EPA
RPM, Lori Baker (see Attachment Il). This rrsk screenrng document was prepared followrng
current risk guidance using existing data from the ESI Comments on the draft HHRSE were
received from EPA in December 2007. The Navy response to EPA comments as well as the
entire HHRSE, is included in Attachment l. Risks were deemed lnsufflment to justify further
investigation or action at Site 7. ) '

During discussion among the Navy!:EEA apdl?ADEE_at the M'ar‘chfzs, 2008 NAS JRB Willow -

-Grove IRP Partnering Team Meeting,:it was decided that the. Navy.would prepare and present

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

. and the Navy.
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ACRONYMS:
Hg o Mlcrograms .
k 'ug/kg , Mncrograms per kllogram ) N {
g’ o Micrograms per liter t u
BTAG Biological Technical Assistance Group
“EPA Enwronmental Protectron Agency
ESI | . Extended Slte Inspectlon N
FFA o Federal Facnhtles Agreement
IAS o | Inltlal Assessment Study
iRP~ ' 7 Installatlon Restoratlon Program '
mg Mrlllgrams o |
" mg/kg " Miliigrams per kllogram
NAS JRB Naval Air Station Joint Reserve Base
ND Non-detect
* NFESC "~ Naval Facilities Engineering Service Center
NEESA  “ Naval Energy and Enwronmental Support Acthlty
NFA" %/ NoFurthér Action o
PADEP Pennsylvania Department ofEnvironmentaI Protection
RPM Remedial Project Manager
Sl Site Inspection
SSA Site screemng areas
SSP* ' 'Site screéning process
SVCA Soil vapor contaminant assessment
SVOCs 7 Semivolatile organic compounds
"RIFS "Remedial Investlgatlon/FeaSIbllrty Study e
TAL _ Target Analyte List ' &
«TCE Trichloroethene
CTCL " Target Compound List
TPH Total petroleum nydrocarbons |
TtNUS Tetra Tech NUS, Inc.
“USEPA " ' United States Envuronmental Protection Agency
VOCs Volatile organic compounds o
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\ From: BAKER.LORIE@epamail.epa.gov '

To: VINES: S
. JIM L. COLTER@CODE 18@NAVFAC EFDNORTH,

cc: Flipse.April@al.pader.gov;: - @ :

Subject: Review of "NFA" Sites .~ .. .. .

Date: : Wednesday, March 10, 1999 8: 41 10 '

Jim,

I found a copy of the Gannett. Flemrng revrew of the B
NFA sites. It was never finalized so I'd. rather not - .
send a copy to you. I reviewed it, however, and can

provide you with the following. prelrmrnary ST, B

recommendations:

The following two sites should havefurther
evaluation:

NAS4 - North End Landfill - Several compounds . -

- exceeded the RBCs and BTAG levels for: soil,
sediment, surface water and groundwater AIso _
VOAs in groundwater were not analyzed. usrng a. Iow
detection limit method. I wouId 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
among 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 regardrng any further ecological

- assessment.

The following site may be closed out pendrng one
outstandrng issue:

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




Center.. Was this soil taken offsite or used. .. .
somewhere else on the base7

The followmg S|tes can be closed out from a

Forags

~ pursue either 5|te 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 storage tank
program may want to lnvestrgate further o

NAS 9 - Steam Plant Burldlng 6, Tank Overf‘ II - Agaln :
this involves a non-CERCLA contaminant and
therefore can be considered closed out from a
CERCLA perspective; however, PADEP may wish -

to mvestlgate further.

After the BTAG v15|t I will send you a letter e

summarizing our recommendations for the 5 srtes o

including any BTAG ecological assessment -
recommendations. Also, if you could get back to
me regarding NAS6 soils, it would be appreaated
Thanks! ‘
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) / Human Health Risk Screemng Evaluatron (HHRSE) of Soﬂ and Groundwater at Slte 7 Abandoned
i erle Range No 2 at the Naval Arr Statlon Jomt Reserve Base (NAS JRB), erlow Grove y

3

1 0 INTRODUCTION
‘ Thls technlcal memorandum presents a human ‘health nsk screemng evaluatron (HHRSE) of sorl and'

*"‘groundwater at Site 7 Abandoned Rifle Range No 2 at the Naval Air Statlon Jomt Fleserve Base (NAS

“JRB), W|llow Grove The HHRSE uses USEPA Reglon lIl Rrsk Based Concentratlon (HBC) vaIues to
"conservatlvely ‘estimate the potentral for adverse carcmogemc and non carcnnogenlc health effects for
exposures to soil and groundwater - o

2.0 DATA

~ The soil‘and groundwater analytlcal data” used |n thls HHRSE was obtamed from the Extended Slte

. 'lnspectlon Studies at NAS Willow Grove report (EA Englneerlng, January, 1992) and |s presented in

“Tables 1 and 2." Also mcluded in Tables 1 and 2 are the most recent RBCs (October 2007) A

background comparlson was performed for selected morganlcs ln sml 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
exposures to soil with the exception of arsenic. Concentrations of arsenic exceeded the RBC at most
sampling locations but concentrations of ‘arsenic were- within backgrourd levels for soil. Concentrations
of alumrnum antimony, cadmium; chromium, Jron,’ manganese and vanadlum exceeded one-tenth their
respective RBCs but were less than the full FlBCs S ”*‘( s .

Manganese was the only chemical detected in groundwater at concentrations exceeding the full RBCs for
. tap-water. Manganese sllghtly ‘excéeded  ifs full RBC in one sample Concentrations of alumlnum
cadmium,..chromium, and irori exceeded’ one-tenth of their’ respectlve FlBCs but were less than the full

- . RBEsi:

sois

3-;5‘30 w METHODOLOGY SE e B R R
lRlSkS were:estimated iin:- this ‘screening HHRE by calculatmg 4 ratio-between’ the ‘maximum detected
" ‘concentration.of a chemical in-oil ‘and groundwater at Site'7- and the corresponding’ RBC “Risks are

- typically: estlmated for-a: chemlcal if-the ‘maximum detected concentration in‘an envrronmental medla

. wexceeds ‘A ;conservative  risk-based concentratlon and/or appllcable relevant and apptropriate

requirements (ARARSs) established in Federal or State regulations or gwdellnes Because this
assessment is a screening level assessment all chemicals detected in the soils and groundwater are
evaluated in this assessment. Carcinogenic and noncarcinogenic effects are evaluated separately for



exposure to enwronmental media, Some chemrcals exhlblt both noncarcmogenlc and carcmogemc health
effects. For those chemlcals whlch the USEPA has developed both cancer slope \factors (CSFs) and
reference doses (Rst) the RBCs presented |n the most recent USEPA Fleglon Il RBC Table {(October,
2007) were calculated based on carcinogenic effects only. The RBCs for arsenic and methylene chloride
evaluated in thls HHRE are based on their carcinogenic effects I-lowever the. USEPA has . also
developed Hst for these compounds based on thelr noncarcmogenlc health effects. Consequently, it is
,‘ necessary to evaluate noncarclnogenlc nsks for these constltuents .as: well as carcmogenlc risks.
B Therefore reSIdentral s0|l and tap water RBCs based on the noncarcmogemc health effects of arsenic
and methylene chlorlde were calculated usmg the same methodology and _exposure parameters
presented in the current USEPA Fleglon Il RBC Table (October 2007). . o
3.1 Human Health Effects - Carcmogens P
Lifetime cancer rlsks are expressed |n the form of dlmenS|onless probabllltles referred to as mcremental
" lifetime cancer rlsks (ILCRs) based on CSFs The ILCR is denved by d|V|d|ng the maxnmum detected
concentratlon reported for that medlum by |ts carcmogenlc RBC for a partlcular medlum (e g., soil, water).
Q Chemlcals potentlally resultlng in carcmogenlc effects were evaluated usrng the followmg equatlon

ILcR )Z( nt.,, x1o-5].

w_here:v' ALCR = lncremental Llfetlme Cancer Risk. - e e

. Cmax = Maximum Detected Concentration (mg/kg or pg/L) for compound i.
RBC = Risk Based Concentration (mg/kg or ug/L) for compoundi.

k.
o,

&
|

Risk Assessment Point of Departure.

| ;lylultiplying the, Crax / ‘RBC ratio by USEPA's point. of departure_risk_ level, 10® produces a cancer risk

.‘;‘E,‘e‘_stimate.for th:e._rd_etected;chemical,t ..The ILCR. values for all chemlcals are summed-to.account for

’ p‘otenti'al cumulative carcinogenic effects of multiple-carcinogens detected in an environmental medium

(USEPA, 1989). The total ILCR is then compared to the EPA’s target cancer risk range of 1 x 10*to 1 x

10, which is used to determine whether remediation is necessary at a site. ‘Accotding to the:USEPA, for

.,_,known or suspected carcmogens “acceptable exposure ;levels are generally concentration  levels -that

;4,represent an.excess upper bound lifetime.cancer risk of between 1:x-10% to 1 x 10® or less than 1/x 10, -
| A 1x 104 lLCR estimate corresponds to the potentlal for the occurrence of -one: ‘additional. incidence of

_..cancer, in an exposed populatton of ten thousand individuals. -Generally, an estimated ILCR greater-than

1x 1”0“ is regarded as ‘unacceptable”. :

*
;




Bécause the' USEPA Region IlI RBCs onIy consider one exposure route (lngestlon) and dermal and

* ‘inhalation exposures ‘are hot conS|dered 5 x 10 W|Il be" used as the acceptable target rlsk level to

~ account for all appllcable exposure pathways

3.2 Human Health Effects - Non-Carcmogens ;

Noncarclnogenlc risk estlmates are presented in the form of hazard quotlents (HQs) The HQ is derlved :

,,,,,

medlum (e.g., soil, water). Chemicals potentlally resultlng in non- carcrnogemc (systemlc) effects were
e evaluated usmg the followmg equatlons B o

i

H F—L ] 1
- Rec <10
HI= Y HQ,
[
., Wh?'f?f; HQ, =: rHazard Quotlent forcompoundl S i
- Cmax: .= .. Maximum Detected Congentration (mg/kg or llg/L) for compound i
F‘BC = . Rlsk BaSed Concentration (mg/kg or ug/l). for compoundl Ry P
CHI = Hazardindex, . oo o

Multlplymg theCmax/FlBC ratio by the USEPA'’s point of departure risk level, 1.0 produces arisk ‘estimate
foLr the detected chemical. The HQs for all chemicals are summed to account for potential
noncarcinogenic effects associated with multiple chemical exposures.” The total Hl is then:compared to
’the USEPA’s target level of 1.0,. ‘,(“A;cceptal:)lev’;’;1 eXposure; levels are generally. concentration:levels that
tepce_éeqf a hazard index lesgs than or:equal to 1.0.- However; because-all chemicals donot exhibit the
_same mechanismt of actionor.impact the. msame:targ'et» organr the.exceedance of this. value ‘does:.not
| necessarlly constltute an unacceptable” noncarcmogenlc risk.: If the: estimated-HI: is greater:than:1.0,
; noncarcrnogenlc effects are segregated according to the affected target organs and target organ:Hls:are
" presented, which represent the sum of those:chemicals: that impact similar target. organs.or exhibit similar
mechanisms of action. Generally, estimated His greater than 1.0 for the target organs-are considered to
be‘unaceeptable”. . .. e bt
Because the, USEPA Region Il RBCs: only.consider-one expos‘ure _route-(ingestion) and?*zdermal and
8 inhalation exposures are. not.considered, f 0.5 will be Used as the acceptable target HI to account for all

!

. @pplicable exposure p@thway;s_,y -

) 4 0 7 RISK CHARACTERIZATION L il fani v ;
Estlmated ILCRs and His for resrdentlal and industrial exposures to. sorl are: presented in: Tables 3: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 basrs the HIs for the neurologlcal system (HI =1),; sk|n (HI =.0.9), cardiovascular

‘ AIumlnum arsenlc cadmlum |ron manganese and vanadlum are the major contrrbutors to the HI The
cumulatlve HI for industrial exposures to soil was less than unity.

vThe ILCR for residential exposures (ILCH 5 X 10 ) ls equal to the target nsk Ievel of 5.x. 10 wh||e the

' ILCR for and mdustnal exposures (I 4 1 x 10 )|s Iess than the ltarget risk level

Arsenic was "t)he major contributor to the IL&hs and aluminum, arseni¢, cadmium, iron,.manganese, and
vanadium were major contributors to the His. Site concentrations of arsenic, manganese, and vanadium
are within background levels (Attachment A) wh|Ie site 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-filtered) samples was eqial to 3, whlch exceeds the target
level of 0.5.:-On-a ‘target. organ ‘basis” the “Hls for ‘the gastromtestlnal system (HI 0.7) and the
neurological system (HI'='2) excéeds the* target Iével.” - Alumihum, iron and manganese are the major
’ contributors to the HI.- The HI for exposures to groundwater' based on filtered samples was less than
unity. No carcrnogenlc chemicals were detected in groundwater at Slte 7 therefore ILCRs were not ,
. caleulated:: S TR EEE o R
L!NCEHTAINTY ANALYSIS
wThe. USEPA Region:lll. RBCs do: not consider: exposures by dermal contact with soil and groundWater
‘ f.\conse'quently~,theref.lsrthe -potential:for. the' cancer rigks:-and hazard ifdices présented above to be
. underestimated.. Inorganics,.which were identified ‘s’ the major contributors to' the risk, are not well
absorbed through the 'skin. -Also as discussed above-for exposures ‘to"8oil, of the chemicals WhICh were
...-identified: as -major contributors:to -the"-cancer risks -and hazard |nd|ces concentratlons of arsenlc
‘manganese, and vanadium, were within background levels,~ G R R '
For the inorganics detected in groundwater, USEPA guidance (July 2004) states that"'oniy cadmium and
chromium should be dermally assessed when evaluatlng exposures to water. Accordrng to the gurdance
the absorbed: dosée from dermal expostre to cadmium is equal to approxmately 20 percent of the dose
- from-ingestion 6f cadmium in water and thé absorbed ‘dose from dermal ¢ exposure to chromlum is equal to
approximately 40 percent of the jdose from ingestion. The HQs for cadmmium (HQ = 0.3) and’ch"romium
(HQ =.0.2) would still be below the target level if the dermal pathway was included in the screenrng
evaluation. -Consequently, the lack of the evaluatlon of exposuires through dermal ‘contact does not result ’

in srgnn‘lcant underestimation:of ttie cancer’ nsks and’ hazard lndrces

5
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TABLE 1 =
CHEMICALS DETECTED IN SOIL e
~. SITE 7 - ABANDONED RIFLE RANGE NO. 2

NASJRB WILLOW GROVE
. PAGE 1 OF 3
USEPA Region i , ‘ ; e h

Sample 3RBC RR2B-2 2.5 RR2B-25 | RR2B-77.5 | RRB2-210 | RRB2-2125:| RR2B-32.5 | RR2B-35 | RR2B-37.5 |- RR2B-3 10
N (Residential) ' 2 . j

. VOCs (ug/kg)
Methylene Chloride 85000 C 3J° 2J .
Acetone 700000 N 8J 8J 45
Inorganics (mg/kg) o i o : ‘
Aluminum 7800 N 10300 15600 00 800 ;6120 - 6800 900 8430 8180
Antimony 31N - 4 B ; 4.4 B i -
Arsenic 043 C 4 9 0.9 4 ! 0.17 B 0 B
Barium 1600 N 79.2 85.1 139 80.8 31.6 96.6 69.2 106 2190
Beryllium 16 N 0.79 0.95 1.4 114 0.5 1.1 0.98 1.1 = 1.9
Cadmium 3.9 N© - 3.9 4 38 42 B 2.9 4.9 2.8 22 L 27
Calcium NA 15800 2290 41700 11700 * - 613 * 2290 * 335 B* 234 B* - 525 * .

-{Chromium 23 N¥ 20.8 - 22 : | 7 I 27 - 5.8
Cobalit NA - 7.7 112 8 8.5 14.2 " 144 - . 16.7
Copper 310N 21.7 ‘12.4-E 23 . 263 FE 114 E ‘1.5 BE 2.2 E
iron 5500 N 000 00 8700 0400 GO 6200 400 00
Lead 400 32.6 18 * 33.5 309 k307 528° [ 091" 1.2
| Magnesium . NA- : 6720 - 2590 . 13900 - 5860 | 957 1390 AAT7 915
Manganese 160: N® 6 9 0 468 58 10 90
Mercury | 23 NO | 0.1 ,
Nickel 160 N 20.7 134 15.4 16.3 * 61 " 148 13.9* . }. 99" 15.9 *
Potassium ‘NA 1810 820 2690 1680 387 o 758 530 & 137 B - 112 B
Selenium 39N 0.1B 0.07B |- 5 L
Silver 39N 1.3 0.94 B 2 0.88B |- v 047 B <+ 0.75 BN
Sodium NA 187 B 71.3 B 726 139 B 28.6 B “=47.7 B 57,3 B
Thallium 0.55 N = T ‘ | - . T
Vanadium 78 N 6.4 0.9 4 6 6 1 12.9 R g
Zing’ 2300 N . 59.7 EN 38.9EN 51.1 EN 57.8 EN |- y 394EN| .. 171EN}- +22.6 EN:

. 344 EN
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TABLE1 .

CHEMICALS DETECTED IN SOIL
SITE 7 - ABANDONED RIFLE RANGE NO. 2
NASJRB WILLOW GROVE
PAGE 2 OF 3

{

. USEPA Region : i . i
Sample 3RBC RR2B-3 12 RR2B-4 2.5 R22B-45 | RR2B47.5 RR2B-4 10 | RR2B-4 12,5 RR2B-15 RR2B-17.5 RR2B-1 10

{Residential)™
VOCs (ug/kg)
Methylene Chloride 85000 C
Acetone { 700000 N -
_Inorganics- (mg/kg) I
Aluminum;. 7 el o 7800°N
Antimony: i+ - 3N
Arsenic i P 0 0.43°C
Barium -~ - " " "1600N_ o
Beryllium: - TN
Cadmium 39 N& 17
Calcium .
Chromium.*
Cobalt .- 1. ~ NA
Copper_ -~ con T 3N
Iron v T 5500 N
Lead T T 00 ®
Magnesum | NA
Manganese ... ] "
Mercury - o T 33 NO |
Nickel i 160 N
Potassium - ... """ NA
Selenium.:. % T T T7V89'N
Silver i R = 39 N B o
Sodium o o NA o
Thallium =2, ] 066N "~
Vanadium .00 p 78 N




TABLE 1
CHEMICALS DETECTED IN SOIL
SITE 7 - ABANDONED RIFLE RANGE NO. 2
NASJRB WILLOW GROVE
PAGE 3 OF 3

USEPA Region ‘ ‘ ‘
Sample 3RBC RR2B-112.5 | RR2B-1 14 RR2 DUP-1 RR2 DUP-2 RR2S-1 RR2S-2 RR2S-3 RR2S-4

- (Residential)”
VOCs (ugkg)

- [Beryllium:

Methylene Chloride 85000.C
Acetone 700000 N . . )

Inorganics (mg/kg) ’ o ‘ ) . ) _ S
1Aluminum - N ! ) 000 ——

. |Antimony g
{Arsenic
Barium

* lcadmium
“1Calcium” T
" |Chromium

- |Cobalt

T iCopper

- [Silver.

L iVanadium -

Iron

Lead " -
Magnesium
“|Manganése’
Mercury '
""INickel
“|Potassiim’
Selenium

7 |Sodium <
1Thalligm

- {Zing -




| TABLE 2 | S
CHEMICALS DETECTED IN GROUNDWATERV‘_,] A
“SITE 7 - ABANDONED RIFLE RANGENO.2 =~
NASJRB WILLOW GROVE

USEPARegion 3| SR R
. RB c-(f,’ CRR2W-t | RR2W2 | anw-a ‘| RR2wW-4 | RR2W-5

Sample

Total Inorganics Cisll _ e BT
Aluminum co i 3700-N 4620 . 383 ] 9530 13100
Barium ©oe 730 N ; 342 - i 1 g7 TE L 476
Cadmium | = 1.8N® N o 9 L
Calcium _____NA 11400 [ 8940 [ 20900 [ 116200 [ 7460
Chromium | .~ 11N¥ 7 ... .. 108 _ 17.9 P

)

Iron ~_ 2600 N 5770

Lead

15 4)

234

Magnesrum

NAE 5

‘ Manganese

73

Sodium

NA:

438,

7570

8580

296

9300

Zinc:

100N

728

'60.5 .

. 20

Filtered Inorganics

~~JAluminum

3700'N

Barium

730N

Cadmium

1.8 N@J.

_|Calgium

. NA

Chromium

“11 N®

T 10300

—20300 |

14700

7570

fron -

~ 2600 N

Lead .

15 @

5.5 .

Mag esium

NA

5360

5670 |

Manganese

447

27.6

Sodrum

~NA

N

8710

9840 |

©12200° -

o420

10900 -

" 1100 N

245

62.6.

23.5°

Zinc

' Notes

244

26.2 .

1 ‘USEPA Risk-Based Concentratron Table October 2007. Carcmogemc values correspond toalx 10*’

- cancer risk. Noncarcinogenic values were divided by 10 to: correspond toa hazard mdex of 0. 1

- 2- Value is for cadmium-water.
3-Value is for hexavalent chromium.

- 4- Action Level promulgated under the Safe Dnnkrng 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.
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TABLE 3

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

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR RESIDENTIAL EXPOSURES TO SOIL

Total Kidney HI =

1'- Risk-Based-Concentration (RBC) Table (USEPA Regron i, Aprrl 2007) Some noncarcrnogenrc RBCs not presented in ther'

) USEPA Region Il Risk Based Concentratron Table were calculated asper USEPA Hegren 11 gurdance
' NA - Not applicable. The USEPA has not establrshed a, cancer slope factor (CSF) or noncarcrnogenrc reference dose (RfD)
for this chemical.

Chemical Estimated Lifetime Carcinogenic Risk (ILCR) Estimated Non-Carcinogenic Hazard Quotient (HQ)
c:;::::":::)’" RBC™ Eetimsted ILCR P "“g’ﬂr'g;;"”‘. : RBG® Estimated HQ
(mghkg) |  (mgig) S ' (mg/kg)
VOCs ‘ N . _, R
Methylene Chloride 85" 3.5E-11 Liver : 4700 6.4E-07
Actone 'NA - - Kidney, Liver, ; 70000 * 8.4E-07
: Neurological - i
Inorganics Ny o i
Aluminum 23000 NA~
Antimony { 6.6 NA . .
Arsenic ‘209 0.43:" 1. |
Barium .296 NA "
Beryllium .24 NA
~ |Cadmium - 5.8 ~ NA#; =3
Calcium 41700 NA N
Chromium ... 288 NA |,
Cobalt . 95,8, NA ~NA
Copper 4.7 NA' 310
Iron 31600 . NA
Lead 395 NA ]
Magnesium 13900 NA I i NA
Manganese.- . 1590 NA - - Neurdlogical 1600
Mercury - 7048 - NA - ‘I Neurologicai 23
Nickel UL 284 NA - - 7k Body Welght - 1600
Potassium 3560 NA - : "] NA A
Selenium 028 NA -
Siver 2} NA -
Sodium . 8725 NA --
Thallium - 0.37 NA - -
Vanadium ' 43,6 NA .- - idney. .78 .
Zinc 1100 NA - "Blood ' 23000
Total Carcinogenic Risk 5E-05 ' P “Total HI
!- Target Organ Hls
A Total Liver Hf =] _0.07. Total Neuoroleglcal HI 1
Total Blood Hi =|° 0.3 Total Gastrointestinal Hl = 106
* Total Skin H! = 0.9 Total Respiratory HI = 0.1
Total Cardiovascular HI =] . 0.9 " Total ‘Hair’Loss Hl = ‘01




SUMMARY OF RECEPTOR RISKS AND HAZAHDS FOR INDUSTRIAL EXPOSURES TO SOIL
SITE 7 - ABANDONED | RIFLE RANGE NO. 2

TABLE 4.

Total Liver Hi =
Total Blood Hi =
Total Skin Hl =
/ Total Cardiovascular Hi =
Total Kidney HI =

0.005

0.02

0.07

0.07

0.05

Target Organ Hls

Total Neuorologlcal HI
Total Gastrointestinal Hi =

Total Respiratory HI =
Total Hair Loss Hi =

NASJRB’ WILLOW GROVE
)
" Chemical " Estimated Lifetime Carcinogenic Risk(ILCR) - | - Estimated Nen-Carcinogenic Hazard Quotient (HQ)
C?;:::m;i:;ﬂ ngc«f Estimated e P ""j(‘;’r":af:’!?"f RBCY Estimated HQ
(mglkg) (mglkg) SN SO . (mglkg_)
VoCs ; ST — :
: Methylene Chloride e : oooa,‘ i 380 " 7.9E-12 CUiver 61300
R ‘ : Kidrey, Liver,
Actone . ’ L ) . 0045 NA - . Niuré})glc?aj,,; 1. = 920000
Inordanics. .. . . ' » . S S I
Aminum. . > .. . . +.23000 NA - - Neurological © --1000000 -
Ariti"mdn)i e 6B NA - ‘Blood™ - 440
Arsemc o : Y- 19 14E:06 | SKin, Cardiovascuiar ".'300 " T0E-02 ¢
v Banum R . B ‘NA Cardiovascular... .. 200000 . . 4 .5E-08:
Beryllium . - , | 24 . NA Gastrointesfinal, - 42000 . | oo 1,2B:08 -
Cadmitim * - . s . 58 NA - ' 54000 . -1,1E-02.
Caitm o 41700 NA - TNA .. ‘NA.
- |chromium ol ese _NA - . Resplratory L .. 3100 ... " 79.2E03:.
. [cobatt: i b os8 Na - L NA " NA. NAT -
Copper \. ol ey NA. Ga‘stroinlesfinél"" 41000.. ... 1,0E-03
iron ] o L 81600 e NA . Gastromtestinal .. 720000 : ... 44E-02
Lead : NA Neurologlcal’ S 800 UNA
~~|Magnesitim . NA - L NAC T NA. . ST ONALT
Manganese NA- o Néu[ologbal 20000 . 8.0E:02.
- Meiciiry. 0.16 _NA - A Neurological:. 310. . 5.2E-04.
Nike): 24.1 ; NA . - " Body Welght 20000 1.2E-03
' Potasslum 3560 NA -- NA NA NA
Iselenium . o028 ’ Neu?oi:ggli-f?asflsmn 5100 5.5E-05
{siver . T .Sk . 5100 3.9E-04
Sodium ;- 8725 - Y NA NA
Thallium - - 037 S air Loss, Liver 72 5.1E-03
Vanadium ' 436 - ;.. Kidney. 1000 4.4E-02
Zinc. - ' 1100 - . Blood . 310000 3.5E-03
Total Hi 0.3

0.1

0.05

0.009

0.005

1 - Risk-Based Concentration (RBC) Table (USEPA Region Ill, April 2007). Some noncarcinogenic RBCs not presented in the

USEPA Region I} Risk Based Concentration. Table were calculated as psr USEPA Region |l guidarice.. -

NA - Not applicable: The USEPA has not established a cancer slope factor (CSF) or noncarcinogenic reference dose (R{D)

for this chemical.

~
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TABLE 5

~

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR RESIDENTIAL EXPOSURES TO GROUNDWATER
: SITE 7- 'BANDONED RIFLE RANGE NO.2*"
Vo NASJRB WlLL _W GROVE

Chemical -

Estimated Lifetime Carcinogenic Risk (ILCR)

Estimated an-C;rcInogehic Hazard Quotient (HG) .

Concentration wm -
{maximum) -]~ RBC -

gy - (ugh)

Estimated ILCR

Organs

. Primary Target

RBC™"
(ug/lL)

Estimated HQ

. {Total Inorganics

Aluminum

18100 .| .. .NA.

--Neurological -

- 37000

3.5E-01-":

Barium *

476 |, 'NA..

Cardiovascular . -

7300:

7 85E-02 -

Cadmium 59 717 NA - ‘Kidney 18 3.3E:01.
Calelum - - 20900 NA -~ - ONA " NA NA
--1Chromium - 479 . b NA “Respiratory 110 “1.6E-01
Iron -~ 7700 ] - NA - Gastrointestinial " 26000 6.8E0
Lead - 8- NA - - - ~Neurological 15 NA -
Magnesium 7980 7 LT 7 NA - " NA NA NA~
Manganése | . 887, [LNA - Nsurological.. | 730 1.2E400°
N 110000 - [, NA TNA TNA. T UNAL
Zinc. 738 T NA } - " Blood - 711000 - 6.6E:03 .
R __Total Carciriggenic Risk] .~ T _TotalHI ~ 3 -
Filtered Inorganics G e e Co T o
Barlim "~ T280 “NA - .| “Cardiovascular- |\ 7300 © 3.2E:02
Calcium 20300. ", UUONACT - TUUNAL " 'NA T NA.-
Lead 5. O 7 NA _ - Neurological :. 15 NA.
Magnesiuin 5670 - Lo UNATTTRT - TNAT TNA NA .
Manganese “da7 NA" " Neurological: . 730 - 84E02. -
Sodium. " C12200 . L. ONA - U NA NA NA .
Zinc 628, .| . NA - ‘Blood 11000 5.7E03

" Total Ca nogemc Rrsk

Total Cardnovascular HI
‘Total. Kldney Hl=
" Total Respiratory Hl =

Total- Gastrointestinal Hl.=|.

.. Total Neuorological HI =
- Total Blood HI =

Target Organ His
Total Inorganics..

Filtered. Inorganics

0.07.... .

:0.03

oo 0.3

.0.2]

0.7

2.0

0.06

0.007"

0.006"

1 - Risk-Based Concentration (RBC) Table (USEPA Région 11, April 2007).: -
NA - Not applicable. The USEPA has not estabhshed a cancer slope factor (CSF) or noncarcmogemc reference dose (RfD)

“for this chemlcal

~ | tha- HI

—od_




ATTACHMENT A

BACKGROUND COMPARISION




ATTACHMENT A
BACKGROUND COMPARSION

This attachment presents the results of the background Comparison conducted for th“e inorg‘anivcs in soil
which were identified as being major contribﬂtors 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 Qf this attachment.
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S SRR Wilcoxon-Mahn-Whitney Site vs Background Comparison Test for Full Data Sets without NDs
User Selected Options ) :

From. File C:\Work Folders\Projects\Willow Grove\Background\ProUCL Data.wst

/Eull:Precision OFF ‘

Confidence Coefficient 95%

Substantial Difference 6] : s oo
Selected Null Hypothesis Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

Alternative Hypothesis Site or AOC Mean/Median Greater Than Background Mean/Median

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

Raw Statistics _ :
’ . Site Background

Number of Valid Observations 24 . 12
Number of Distinct Observations .22 11

* Minimum 6120 . 9090

Maximum 23000 . 15000

Mean 13280 11272

__ Median 13400 11300

SD . o 4466 1716

SE of Mean 911.6 495.3
Wilcoxon-Mann-Whitney (WMW) Test
Ho: Mean/Median of Site or AOC <= Mean/Median of Background

Site' Rank Sum W-Stat Py

WMW Test U-Stat . 1885
WMW Critical Value (0.050) 210
‘Approximate P-Value 0.0699

Conciusion with Alpha = 0.05 .
-, Do Not Reject.H0, Conclude Site <= Background. . S R ‘ -




‘ Non-parametric Quantilev‘Hypoth"osis Test for Full Dataset (No NDs)
- User Selected Options ‘ )

From File C:\Work Folders\Projects\Willow Grove\Background\ProUCL Data.wst
- Full Precision OFF T e

Confidence Coefficient ~ 95% ‘ : . ‘
- Null Hypothesis Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)

- Alternative Hypothesis Site or AOC Concentration Greatqr Than Background Concentration

. Area of Cdncer’n Data: ALUMINUM(site) -
- Background Data: ALUMINUM(background)

Raw Statistics *

: : o Site  Background

Number of Valid Observatons 24 12
“Number of Distinct Observations 22 1
~Minimum ' ' 6120 9090
“Maximum 23000 15000
‘Mean 713280 11272

Median : 13400 11300
‘SO 4466 1716

SE of Mean 911.6 495.3

Quantile Test

-Ho: Site Concentration <= Background Concentration (Form 1)

- Approximate R Value (0.046) 8

. Approximate K Value (0.046) 8

~ Number of Site Observations in 'R’ Largest 8
Calculated Alpha 0.0243

-Conclusion with Alpha = 0.046 .
Reject HO, Conclude Site Concentration > Background Concentration
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Wilcoxon-Mann-Whitney Site vs Background Comparison Test for Full Data Sets without NDs
User Selected Options ‘

FromFile, -~ . - ... . C:\Work Folders\Projects\Willow Grove\Site 7\Background\ProUCL Data Arsenic.wst
Full Precision .- - - - OFF
Confidence Coefficient 95%
Substantial Difference . - 0 .
- Selected:Null Hypothesis .. ... . Site or AOC Mean/Median Less Than or Equal to Background Mean/Median. (Form 1)

Alternative Hypothesis. - . Site or AOC Mean/Median Greater Than Background Mean/Median

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

Raw Statistics
R Site  -Background
Number of Valid Samples 23 12

Number of Distinct Samples 2 .10
Minimum;, .. 0.11 . 3.7
Maximum.. . ... 209 106
Mean . .. ' 4246 = 6.646
Median .. .. in L 29 . 6.425
sD . o 5179  1.832
SE of Mean ‘ 1.08 . 0529 .

Wllcoxon-Mann-Whltney (WMW) Test

HO MeanIMedlan of Slte or AOC <_ MeanIMedlan of Background

Site Rank Sum W-Stat 336

WMW Test U-Stat - oo B0
WMW Critical Value (0.050) | o188
Approxmate P-Value o . 0.997

Concluslon wnh Alpha 0.05 .
Do Not Reject HO, Conclude Site <= Background




i
, Non-parametric Quantile Hypothosis Test for Full Dataset (No NDs)
User Selected Options -

~ FromFile . C:A\Work Folders\Projects\Willow Grove\Site 7\Background\ProUCL Data Arsenic.wst
Full Precision _ OFF:
Confidence Coefficient 95% . -. '
Null Hypothesis Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)
~ Alternative Hypothesis Site or AQC Concentration Greater Than Background Concentration

Area of.Concern Data: ARSENIC(site) -
Background Data: ARSENIC(background)
I Raw Statistics
Site - Background

- Number of Valid Samples o 23 12

- . Number of Distinct Samples 22 . 10

. Minimum <o 011 ey 37
~.-Maximum 208 - 106
-Mean 4246 = 6.646
--Median " 29 = 6425

8D .. : 5.179 1.832
SE of Mean - 1.08 0.529
Quantile Test

H;O:‘ Sirte,,,ijn,cefhtration-s;‘B-é_ékground Concentration (Form 1)

Approximate R Value (0.046) 8

- Approximate K Value (0.046).. - R -

- Number of Site Observations in 'R’ Largest . - 5
Calculated:Alpha 0.0208

~Conclusion with Alpha = 0.046
Do Not Reject HO, Perform Wilcoxon-Mann-Whitney Ranked:Sum Test




Concentration (mg/kg)

34000

Box Plot for Iron

20000 |-

16000

10000

T

R~

280001;iii;mAmnmmM“*LLHW;MH;mjwmwxwgwgggum;;mgh;:M;“;_mmwm””“MMHNWHNNMHNM”””MNHmw”mﬂﬂwﬂMNHNHMWWVM“

m Median
[ 25%-75%

- BACKGROUND

SITE




: R Wilcoxon-Mann-Whitney Site vs Background Comparison Test for Full Data Sets without NDs
User Selected Options ‘ »

From:File C:\Work Folders\Projects\Willow Grove\Site 7\Background\ProUCL Data.wst
‘Full Precision OFF A '
Confidence Coefficient 95%
~ Substantial Difference (R g ,
- Selected Null Hypothesis Site or AOC Mean/Median Less Than or Equal to Background Mear/Median (Form 1)

Alternative Hypothesis Site or:AOC Mean/Median Greater Than Background Mean/Median

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

Raw Statistics
S Site  Background
Number of Valid Samples 24 12
~ Number of Distinct Samples 23 11
“:Minimum - 12600 12350
Maximum 31600 17600
Mean 20433 14813
Median 18100 14800
SD 6099 1760

SE of Mean 1245 508.1
Wilcoxon-Mann-Whitney (WMW) Test

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

- ..Site Rank Sum W-Stat 537.5
: “WMW Test U-Stat . 2375
WMW Critical Value (0.050) 210
-Approximate P-Value 9.02E-04

Conclusion with Alpha = 0.05
:-. Reject HO, Conclude Site > Background - - -




- User Selected Options

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

From File C:\Work Folders\Projects\Willow Grove\Site 7\Background\ProUCL Data.wst
_Fuli Precision ‘ OFF - ) , ‘
Confidence Coefficient 95%
Null Hypothesis Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)
Alternative Hypothesis Site or AOC Concentration Greater Than Background Concentration

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

Raw Statistics .
o Site  Background

Number of Valid Samples 24 12

- .Number of Distinct Samples 23 11

" Minimum 12600 12350
Maximum 31600 17600
Mean 20433 14813

"~ Median 18100 14800
SD 6099 1760
SE of Mean 1245 508.1

Quantile Test

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

Approximate R Value (0.046) : 8
Approximate K Value (0.046) ) 8
Number of Site Observations in 'R’ Largest 8
Calculated Alpha 0.0243

Conclusion with Alpha = 0.046
‘Reject HO, Conclude Site Concentration > Background Concentration
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1800
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o

... Median .
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‘ Wilcoxon-Mann-Whitney Site vs Background Comparison Test for Full Data Sets without NDs
User Selected Options

FromFile, ... . . . .. .C\Work Folders\Projects\Willow.Grove\Site 7\Background\ProUCL Data.wst

Full Precision .. e .. .. OFF

Confidence Coefﬂcnent 95%

Substantial Difference. 0

Selected Null Hypothe3|s . Site or AOC. Mean/Medlan Less Than or Equal to Background Mean/Medlan (Form 1)

AIternatwe Hypothesus ' E Site 6r AOC Mean/Median Greater Than Background Mean/Median )

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

. Raw Statistics
Site  Background

Number of Valid Samples 24 12 .

Number of Distinct Samples - 24 ... 10

Minimum 180 = 429 -

Maximum: . . 1590 . 1190 oo
Mean ' . , — 719 642.3

Median ‘ 632 585.3

SD ) , 426.4 206.3

SE of Mean o - 8705 5955
Wilcoxon-Mann-Whitney (WMW) Test

Ho: 1/M'eale,ed.ian of Site or AOC ,;_<v="l\l!§anlbrlvrlec\l"i‘an of Background

Site Rank Sum W-Stat 449
WMW Test U-Stat L ; 149
WMW Ciritical Value (0.050) _ 210
Approximate_ P-value . 044

Conclusion wnth Alpha 0.05 -
Do Not Reject HoO, Conclude Site <= Background




Non-parametric Quantile Hypothosis Test for Full Dataset (No NDs) -
User Selected Options,

From File =~ h - "C:\Work Folders\Projects\Willow Grove\Site 7\Background\ProUCL Data.wst
Full Precision OFF
. Confidence Coefficient 95% )
NuII Hypothesns , Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)
_ Alternative Hypothesis Site or AOC Concentration Greater Than Background Concentration

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

Raw Statlstlcs
Site.  Background

Number of Valid Samples .o, 24 12
Number of Distinct Samples .24 .10
‘Minimum : 180 . 429
-Maximum . 1590 1190
‘Mean . T19 642.3
- Median® .. 632 585.3
SD .. 4264 = 2063
SE of Mean . 8705 59.55

_ Quantile Test

: H_O:r_;Sit‘e",COn“éeritf‘a‘tidh <= Background Concentration (Form 1)

Approximate R Value (0.046) 8
Approximate K Value (0.046) . = 8 N
o %Number of Site Observations.in ‘R'. Largest o
- Calculated Alpha : 0.0243

‘ ’;Cii[ivclh‘s“ibn‘.wi\th Alpha = 0.046
- .. Do Not Reject HO, Perform Wilcoxon-Mann-Whitney Ranked Sum Test -
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S ' ‘WiI‘coxdn-Mann-Whitney Site' vs BackgroUnd'Cbmparisonﬁ'est for Full Data'Sets without NDs ~
User Selected Options ( ‘

. FromFile C:\Work Folders\Projects\Willow Grove\Site 7\Background\ProUCL Data.wst
Full Precision OFF
‘Confidence Coefficient 95%
Substantial Difference 0 R o
~ Selected Null Hypothesis Site or AOC Mean/Median Less Than or Equal to Background Mean/Median (Form 1)

. Alternative Hypothesis Site or AOC Mean/Median Greater Than Background Mean/Median

Area of Concern Data: VANADIUM(site)
-Background Data: VANADIUM(background)

- Raw Statistics
\ - Site- - - Background
- “Number of Valid Samples : 24 12:
Number of Distinct Samples - 22 11
-Minimum - 66 20.9
‘Maximum ’ o 43.6 28.2
““Mean 21.98 24.9
Median 21.45 2465
SD 11.22 2.132

~ SE of Mean 2.289 0.616
Wilcoxon-Mann-Whitney (WMW) Test

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

Site Rank Sum W-Stat 406

WMW Test U-Stat 106 SN -
‘WMW Critical Value (0.050) 210 ‘

Approximate P-Value 0.902

Conclusion with Alpha = 0.05
Do Not Reject HO, Conclude Site <= Background




User Selected Options
‘From File

Full Precision
Confidence Coefficient -
Null Hypothesis
Alte‘rnhative Hypothesis

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

C:\Work Folders\Projects\Willow Grove\Site 7\Background\ProUCL Data.wst

OFF o

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: VANADIUM(site)
Background Data: VANADIUM(background)

Raw Statistics
- : Site  Background
Number of Valid Samples 24 12

Number of Distinct Samples 22 115
Minimum. ° 6.6 20.9.
Maximum 43.6 28.2-
Mean : 21.98 - 249
Median - o 21.45 24.65
SD 11.22 2.132

SE of Mean , . 2.289 0.616
Quantile Test

HO: Site Concent‘rationr <= Background Concentration (Form 1)

Approximate R Value (0.046) 8
Approximate K Value (0.046) 8
R Value Adjusted for Ties in Data 9
K Value Adjusted for Ties in Data 9
Number of Site Observations in 'R’ Largest 7
Calculated Alpha 0.0243

Conclusion with Alpha = 0.046 _
Do Not Reject HO, Perform Wilcoxon-Mann-Whitney Ranked Sum Test




BACKGROUND DATABASE




BACKGROUND DATABASE

— Area

TSample Date |

Locate

“Sample ID _

Par‘amé_ter

‘ \Jla,lu'e;

"Qualifier |

ts. | -Sagigle Code.

Bottom Depth

'BACKGROUND| .

19970407.

- BGSS01

—BGSS01

ALUMINUM

.10500

_ORIG-

Top [n;épth

20:60

BACKGROUND |

19970407 -

. BGSS01:

BGSS01-AVG

_ALUMINUM

9535

— AVG

05

BACKGROUND|

' 19970407

.- BGSS01

~BGSS01-D

ALUMINUM- .

_ 8570

DUP |

05

| BACKGROUND

- 19970407

| BGSs02.

BGSS02:

~ALUMINUM:

9090

NORMAL _ |

0.8

| BACKGROUND

19970407

- BGSS03!

BGSS0O3.

- AEUMINUM

112300

Gl NORMAL

| BACKGROUND |

19970407

- BGSS04 |

BGSS04

“ALUMINUM-

12800

| NORMAL

0.5 .

BACKGROUND |

- 19970407

: BGSS05

BGSS05

- ALUMINUM |

9240

5| NORMAL

05

BACKGROUND |

19970407

. BGSS06.: 1

BGSS06 - -

ALUMINUM-

15000

. NORMAL | .

— 05 _

BACKGROUND

19970407 -

~BGSS07:

BGSS07:;

- ALUMINUM-

11900,

T NORMAL _

05

BACKGROUND }

19970407

-~ BGSS08:

BGSS08'

ALUMINUM.

10500 |

T NORMAL |

0.5

BACKGROUND |

19970407

- BGSS09~ |

BGSS09

- ALUMINUM-

12000 | .

. NORMAL _

0.5

BACKGROUND } :

19970407

BGSS10"

BGSS10 -

ALUMINUM

10700

1~ NORMAL

T 05

BACKGROUND | «

19970407 .. |

- BGSS11”

BGSSt1_

- ALUMINUM: -

11900

T NoRMAL |-

05

BACKGROUND | -

19970407

BGSS12

BGSS12 .

ALUMINUM:

10300

|__NORMAL

0.5."

| BACKGROUND

19970407

. BGSS01

--BGSSO1

| ANTIMONY::+|

5.6

c
[

ORIG"_

BACKGROUND | :

19970407

- BGSS01:

BGSS01-AVG

: ANTIMONY :*

- 54

c
[

AVG !

o .

BACKGROUND | |

19970407 -

BGSS01

-BGSS01-D

_ANTIMONY

5:2 -

c
(.

—DbUP -

.05

‘BACKGROUND |

19970407 -

BGSS02

BGSS02:

ANTIMONY

84

“NORMAL |

0.5,

BACKGROUND

- 19970407

| BGSS03

BGSS03

: ANTIMONY.

- 58"

NOBMAL -

05

BACKGROUND

- 19970407

- BGSS04 .

BGSS04.

 ANTIMONY

7.5

" NORMAL ™

05

BACKGROUND:|

19970407 .

. BGSS05 -

. BGSS05

ANTIMONY.

7.6 "

NORMAL

.05

BACKGROUND |

19970407

BGSS06::

BGSS06. -

ANTIMONY

.96

NORMAL |

0.5 -

BACKGROUND |

19970407

. BGSS07:-

- BGSS07.:

ANTIMONY

8.2 -

[ NORMAL _

05

BACKGROUND:|

19970407

BGSS08 -

. BGSS08°

- ANTIMONY

L 56

3| . NORMAL

.; 52 .

BACKGROUND |

19970407

BGSS09 -

- BGSS09 -

- ANTIMONY:

- 8.7

NORMAL -

0.5

BACKGROUND -

19970407 - |

"BGSS10 .

. BGSS10 -

~ANTIMONY

6.4 |-

| NORMAL

0.5

BACKGROUND |

19970407

BGSS11:

. BGSS11 -

"ANTIMONY

. 8.1

NORMAL

0.5

BACKGROUND;’ ’

19970407 .

. BGSS12

BGSS12

- ANTIMONY

NOBMAL

05

§ . 19970407

: BGSS01.:

T BGSS01 |

ARSENIC

6.1 |

-ORIG

05

BACY ?ROUND;E; ;

19970407 -

. BGSS01.

BGSSO1 -AVG

~ARSENIC

c||o|o|z|D|0|DD|Z|D|S| D

AVG =

0.5,_‘:‘

19970407

: BGS‘S‘O@1

BGSS01-D.

ARSENIC

6.55 |

7

DUP_

05

i B'A*CKGfQUND’a ;

19970407 .

. BGSS02 .

. ARSENIC. | . 3.7

T NORMAL _

05

BACKGROUND |

19970407 . |

BGSSOB :

BGSS03

. ARSENIC

'10:6:

~NORMAL

— 05

BACKGROUND }

19970407

BGSSH

04_

_BGSS04

* ARSENIC: ¢

4.4

~. NORMAL

05

‘BACKGROUND *

19970407 .

BGSS05

- BGSS05. -

_ARSENIC -

- 5.6

. NORMAL -

05 |

BACKGROUND

: 19970407 |

- BGSS06

BGSS06 .

' ARSENIC-

56 | J

NORMAL |

0.5 e

' BACKGROUND

19970407

BGSS07

BGSS07

ARSENIC

7.5

NORMAL

olololojo]olo|o|o]o|ololo]o|o|o|o]olo|ofo|olololo|o|olofe|o]elo]elo|o|o]e

0.5
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BACKGROUND DATABASE

- Area

' Sample Date

Locate

Samgle D

Parameter’

‘Value

Units

Samﬂa Code

Bottom Depth

- | BACKGROUND |

19970407

B BGSSOB

+ BGSS08 -

= ARSENIC

8

Qualifier|:
- FMGIKG

. NORMAL

Top Depth

- | BACKGROUND

19970407 -

-BGSS09 -

ARSENIC

#6.1 .

o

I MGIKG

"NORMAL

| BACKGROUND

19970407

. J,'B,;GSS;1 0:

~BGSS10

~ARSENIC ]~

74 .

~{MG/KG

NORMAL. : |

. | BACKGROUND

19970407

.BGSS11.

BGSS11

~ARSENIC-

;8

[MGKG

NORMAL

- | BACKGROUND

19970407

. BGSS12°

~-BGSS12

ARSENIC -

6.3

‘MG/KG

NORMAL. -

19970407

BGSS01 |

~ BGSSOT

- BARIUM

-~ 95.7

JIME/KG

‘ORIG

- BACKGROUND

19970407 -

BGSSO01

BGSSO1 =AVG

. :BARIUM

92.8

~IMG/KG

-AVG

- [BACKGROUND

+ 19970407 -

~BGSS01

‘BGSS01-D

.:BARIUM

89.9°

L EMGKG

" DUP

' BACKGROUND

119970407

+BGSS02:

- 'BGSS02 .

" BARIUM

1 «77.8:

FMGIKG

T NORMAL |

| BACKGROUND |

19970407

~BGSS03

-BGSS03 -

BARIUM *

-.108

" FMGKG

“NORMAL _ |

. | BACKGROUND

- 19970407 -

. BGSS04

-BGSS04 -

- BARIUM _

111

- [MG/KG

“NORMAL

| BAGKGROUND

: 19970407

BGSS05.

:BGSS05

BARIUM

:79.5°

TMG/KG

"NORMAL |

TBACKGROUND

19970407

. BGSS06 . |

~BGSS06

T BARIUM

11|

MG/KG

NORMAL _

IB ACKGROUND

19970407

. BGSS07 " |

:BGSS07

~ BARIUM

"'NORMAL °

- { BACKGROUND |

18970407 .

BGSS08"

"BGSS08_ |

‘BARIUM

96.4°

IMGKG

NORMAL |

- | BACKGROUND

19970407 :

- BGSS09_

“BGSS09 .

- BARIUM |

'89.7

NORMAL | -

‘BACKGROUND

- 19970407 -

~-BGSS10

“BGSS10

“'BARIUM

90

| BACKGROUND |

19970407

-BGSS11:

“BGSST1

BARIUM

111

TNORMAL | -

-BACKGROUND

: 19970407 .

:BGSS812 -

_ BGSS12 -

-~ BARIUM

83.7: |

|'BACKGROUND |

119970407 .

"BGSSO1 |

+.BGSS01:

BERYLLIUM

089

' [BAGCKGROUND

19970407

+iBGSS01

BGSSO1 -AVG

».:BEF{YLLIUM?

0.875

| BACKGROUND

119970407

./BGSS01

BGSS01-D

- 0,86

~buP—

['BACKGROUND

19970407

B&SS02-

©BGSS02

075

“NORMAL _

' BACKGROUND | -

19970407

-BGSS08

“BGSS03._ :

--»;BERYLLI UM

BN

' [BAGKGROUND

.-199706407

"BGSS04_

‘BGSS04

"BERYLLIUM. -

12 |

|__NORMAL

[ BACKGROUND

19970407

"BGSS05 .

- BGSSE5

“BERYLELIUM

¥ N

| BACKGROUND

119970407

~BGSS06

~BGSS06

"BERYLLIUM |

t1.2

| NORMAL |

. [ BACKGROUND

19970407

‘BGSS07

~BGSS07

BERYLLIUM

084

~ NORMAL . |

- [BACKGROUND |

19970407

-BGSS08

~BGSS08

-BERYLLIUM

~0.98

: “N_OR’MAL, \

-BAGKGROUND |

49970407 -

=BGSS09 .

~BGSS09

. ‘BERYLLIUM

079

" NORMAL

[ BAGKGROUND |

19970407

“BGSS10 |

~BGSS10

‘BERYLLIUM

EER

“NORMAL |

" BACKGROUND

19970407

"BGSS11

-BGSS11

| *BERYLLIUM: | -

13 |

“NORMAL 1

BACKGROUND

19970407 .

BGSS12 -

'BGSS12

‘BERYLLIUM'

092 |

— NORMAL _

- | BACKGROUND.

19970407

BGSS01 |

“:BGSS01

“CADMIUM -

14 .

"ORIG |

;- BACKGROUND

19970407 .

-BGSSO1.

BGSS01 -AVG

CADMIUM -

1:35 :

| BACKGROUND |

19970407 _

BGSSO01

'BGSS01-D -

“CADMIUM

“oq0g

BACKGROUND

19970407

BGSS02

BGSS02

CADMIUM

1.3

clelc|c]

~NORMAL

o|o|o|olo|ololo|olo|o|o|o|o|o|o|o|o|o]o]o|olofo|o|o|o|elolo]olololelo]ole

-
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BACKGROUND DATABASE

Samgle Date| Locate | Sample’d | P Value | Qualifier] Units | Sample Code. Top Depth Botiom Depth]

BA’CKGROUND‘ 19970407 . BGS: - _BGSS03 14  MG/KG| . NORMAL . 0.5 - :

BACKGROUND]| 19970407 - BGSS04 | ( 13 | [MGKG] NORMAL |- 05

BACKGROUND | 19970407 .  BGOSS05_ ~14 |__U __|MGKKG| NORMAL o5 |

BACKGROUND]|™ 19670407 | BGSS06 | BGSS06 | ’CADMIUM'U,,, 13| ~ IMG/KG| _NORMAL 05

19970407 | BGSS07 | 'BGSS07.| CADMIUM | 13 | [MG/KG| _NORMAL 05 -

’ BACKGROUND:R 19970407 | BGSS08- | BGSS08 | CADMIUM. | 1.3 -0.5-

BACKGROUND] . 19970407 | BGSS09 | BGSS09: | CADMIUM |. 1.2 - 0.5

" NORMAL__

BACKGROUND]. - 19970407 | BGSS10 |  BGSS10: | CADMIUM . 1.3 |’ 055"

—NORMAL |

clelele|elcle|c|c|e

BACKGROUND| 19970407 | BGSS11_ | BGSSI1_| CADMIUM | 13 | 05

BACKGROUND:| - 19970407 BGSS1 BGSS12 | CADMIUM: |- 1.3 | . :5\ NORMAL. . 0.5

BA ROUND| 19970407 | - BGSSOt1::| . BGSS01. | CALCIUM | 766 - .. ORIG 05 -

BACGKGROUND | * 19970407 { : BGSSO1- BGSSO1-AVG E CALCIUM .. 728 7 "AVG .': 05"

BACKGROUND| 19970407 | BGSS0T | BGSSOWD | 1 690 DUP 05 .

“NORMAL |

}

"BACKGROUND.| 19970407 . |  BGSS02 | BGSS02- 1530 | o5

BACKGROUND| . 19970407 | - B&@SS03+=1- BGSS03. | - 914 I8 NOBRMAL .| . - 05

BACKGROUND]| = 19970407 - | . BGSS04 | : BGSS04: |- 685 - B NORMAL .. ] - 057 )

 BACKGROUND} * 19970407 | ' BGSS05: BGSS05 939 - Gl - NOBMAL.- .} - 0D e

BACKGROUND] 19970407 | BGSS06 | BGSS06 | CA 1500 | ?f e NORMAL | &

BACKGROUND| . 19970407 |  BGSS07.| BGSS07: | C 763 NORMAL 05

‘BACKGROUND | ‘: 19970407 | . BGSS08 '] - BGSS08 - | - CALCIUM " 1010 - - 05

BACKGROUND | » 19970407 | BGSS09. | - BGSS09: | : CALCIUM. | 614 . 05

BACKGROUND;|.: 19970407 .| BGSS10 BGSS10- | . CALCIUM | 17627 g -0.5.°

19970407 | BGSSI1 | BGSS11. | CALCIUM | 1160 | _ 05

] 19970407 | BGSS12. | BGSS12: | CALCHUM- | 1600 ] 0.5

:~ 19970407 | 'BGSS01.%| ° BGSS01" | :CHROMIUM | 116:3 ‘, 0.5

;8

BACKGROUND| 19970407 | BGSSO1 .| BGSSO1-AVG | CHROMIUM | 15.15 | 05

BACKGROUND{ 19970407 - | BGSS01 | -BGSS01-D° | CHROMIUM | = 14 0.5 -

BACKGROUND | . 19970407 BGSS02 | BGSS02 - | .CHROMIUM | 208" ‘ .-0.5

" NORMAL_ | .

BAGKC ROUNI -1 19970407 | BGSS03 ‘| - BGSS03: | CHROMIUM 157" i...05

19970407 | BGSS04:°] . BGSS04 " | 'CHROMIUM { "159: 0.5

~ NORMAL | _ -
19970407 | BGSS05 | BGSS05 | CHROMIUM | 13.2 RMAL 05

110970407 | 'BGSS06. | BGSS06 | CHROMIOM | 179 | G|  NORMAL _ 05

1 19970407 | .BGSS07 | . BGSS07-- | CHROMIUM | 145 G|  NORMAL _ 05"

BACKGROUND | 19970407 | BGSS08 | BGSS08 | CHROMIUM | 135 3| NORMAL | 05

BACKGROUND |+ 19970407 | 'BGSS09. | . BGSS09: CHROMIUM: | 124 B - NORMAL _ | . 0.5

" IBACKGROUND| 19970407 .| BGSS10 | BGSS10_ | CHROMIUM | 138 | G| NORMAL | . 05

O¢boooooooocobpopboogobb¢oc¢bbcb¢cooo

NORMAL

| BACKGROUND | 19970407 | BGSSt1 BGSS11 CHROMIUM 15.3 0.5
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BACKGROUND DATABASE

Séﬁipl‘eDate

.- Locate -

Sample ID

“-Paraméter .

"Value |

Qualifier | .Uni

s | Sample cd&é

Bottom Depth

[ BACKGROUND |

..19970407

BGSS12

CHROMIUM

=16

5| NORMAL _

”'Tfoié;-,pepih

0.5 .

- [BACKGROUND

19970407

-BGSS01:

* BGSSO1 -

- GOBALT -

81

i

05

19970407

- BGSS01

BGSSOTAVG] -

COBALT

'8.15:

C05 .

[ BAGKGROUND

;19970407 .

- BGSS01.

;BGSS01-D:

~ COBALT _

82

0.5 .

X i /#9970407

:BGSS02’

-BGSS02

~ COBALT_

93

05

19970407

BGSS03

- +BGSS03 :

COBALT

- 6:8:

I NORVAL

0.5

19970407

BGSS04.

“COBALT _

780

“NORMAL |

0.8 o

'BACKGROUND

19970407

-BGSS05- |

+BGSS05

.~ COBALT &

G NORMAL

0.5 .

- | BACKGROUND

.19970407 -~

-BGSS06-

~ BGSS06

“COBALT :

8.3

NORMAL 1.

i

05,

I BACKGROUND

19970407 .

BGSSO7-_ |~

COBALT

"85

NORMAL |

0.5. .. .

I BACKGROUND

i

19970407 |

.-BGSS08

-BGSS08. - |

COBALT _ |-

71

JKG| _ NORMAL

.. 0.5 .

'BACKGROUND

19970407 .

BGSS09

~BGSS09_

. “COBALT

K 782'

[~ NORMAL.__

0.5

| BACKGROUND

19970407

“BGSS10.

“BGSS10_

“COBALT

69 |

© NORMAL -

0.5 .

{BACKGROUND

119970407

. BGSS11.

"BGSS11_

" COBALT _

85|

| "NORMAL

0.5 .-

- [BACKGROUND] *

19970407

BGSS12

-BGSS12

COBALT

7

NORMAL '

0.5

‘| BACKGROUND |

19970407

7,BGSS01 :

. BGSSO1

_COPPER__

113

05

[ BACKGROUND

19970407 -

- BGSS01

BGSS01-AVG |

"COPPER |

1075 |

05

19970407 .

‘BGSS01

BGSS01-D.

T COPPER _

102 |

0:5-

‘ ' BACKGROUND

-~ 19970407 . |

+BGSS02 -

"BGSS02 |

;COPPER

1.9

“NORMAL _

"05

BACKGROUND

19970407

BGSS03 |

BGSS03 | - €

 NORMAL ...

‘BACKGROUND |

119970407 : |

~BGSS04

"BGSS04

-8 |

05

BACKGROUND |

19970407 .

‘BGSS05 |

"BGSS05 | |

~GOPPER |-

9.8

"NORMAL.

T 0.5 -

' BACKGROUND

19970407 .

“BGSS06

- BGSS06 .| -

‘COPPER . |

A |

"NORMAL | .

05 -

- ' BACKGROUND

19970407 .

T BGSS07

COPPER .|

10.7 ']

- NOBRMAL ...

- 0.5

19970407

_-BGSS08 .

:COPPER

NORMAL

0:5

.LBACKGROUND

19970407

BGSS09

“BGSS09

COPPER__ |

'13 4;».

T NORMAL |~

- 2050 - '

19970407 -

~BGSS10

“BGSS10_

- COPPER

9.3

TNORMAL |

0:5

" | BACKGROUND

19970407 .

"BGSS11 |

BGSS11

| COPPER

o3

— NORMAL

< 0.5

19970407

-BGSS12 -

"BGSS12_ |

-COPPER

327 |

~NORMAL. |

05

- | BACKG! ROUND

-19970407 |

~BGSSO1

~BGSS01

— CYANIDE |

0.69

L ORIG. ..

05

~19970407 ¢

BGSS01 =

BGSSO1-AVG

.CYANIDE

067 |

T AVG

19970407

BGSSO1 '.

_BGSS01-D

.CYANIDE

065 1. .

- DUP

0.5

| 19970407 |

"BGSS02

0:64

“NORMAL ...

05

719970407 |

~ BGSS03

0.7

T NORMAL |

05

19970407

BGSS04 |

| 086

—NORMAL

~05.

[ BACKGROUND

19970407 _

BGSSOS '

BGSS05

067 |

S| NORMAL |

05

19970407

BGSS06

BGSS06

JCYANIDE "

0.64

clelc|ciclelelel

NORMAL

o|ole|o|o|s]o|o|o|e|ololo|o|o]o|olo|e]olo|o|e|o|o|o|olo|e|o|olo]olo|o]ole

0.5

BACKGROUND
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BACKGROUND DATABASE

.} Sample Date | Locate . |..SampleID. | Parameter. | Value. | Qualifier| Units.: ,»iSample Code\ T»ap
D} . 19970407 |: BGSS07 {:. BGSS07 .. { . CYANIDE. . |.. 066" | . U. [MGKG] NORMAL .
19970407 | . BGSS08: | .BGSS08: .| CYANIDE:.1 064-{ U .. [MGKG|: NORMAL'»,»-
9 BGSSOQ‘ BGSS09 . | -CYANIDE .} .88 .. . |MGKG]| -NORMAL. . | -
: 40~ | . .BGSS10-..|.. CYANIDE | .07 .. .. .NOBMAL - { -
| BGSS11™ | CYANIDE ] 064 [|:i.. U .. ‘. .NORMAL:....].. -
. B@GSS12. . | CYANIDE -] .066..}: U’ ~NOBMAL" .|
- BGSS01” | BGSSO1. RO 13200 . ORIG .| -
| TBGSS01 | BGSSO1-AVG . L AVG )
| - BGSS01. | : BGSSQ1-D. [ IR i) DUP. ... |7 .
7> |- BESS02: [, BGSS02° ] . . IRON. - -} | NORMAL .| ..
-] BGSS03:|: BGSS03: ‘ AL’
1:BGSS04. ] BGSS04 . | .- \ a2
;B 5] BGSS05 .| :IRON - .| 1
| . BGSS06- | - IF
|- BGSS08.:
2 BGSS09™ |- i
107, ,,BGSS1®’1 )
BGSS11 | BG! S

th Bottom Depth :
05 -
05~’.‘-~ g

1
¢

1

NORMAL;I. |
T NOBMAL |

il

BGSST2 | BGSSI2-
1 BGSSOT ] - BGSSO1 cop L EEADY ) 3T
BGSSOT] BGQSO1-AVG | " LEAD -} 3335 |.

‘ 1 BGSSo1-D | - LEAD: !

2 ). .. BGSSP2" | ¢ ,
BGSSOS -] LEA

oRIG. |
“AVG
[ . DuP
T NORMAL |
. _NORMAL |
[ _NORMAL _ |
il: NOBRMAL. . |.
T NORMAL |-

~—— [MG/KG| _NORMAL |
[MG/KG|_ _NORMAL |

L. . |MG/KG].  NOBRMAL..|.
Ko ;.MG/KG,?."’T.,,.NORMAL N

‘BGSSO?T'%_‘
7] S0 - BGSS08_| - -
| 19970407 . | BGSS09 | - BGSS09: |
ND | * 19970407 - - BGSS10 | BGSS10 | -
SACKG D |- 19970407 | BGSS1t | BGSS11

BACKGROUND| 19970407 | BGSS12 "] BGSS12 sta ] ]
BACKGROUND| 19970407 | "BGSS01 |  BGSSO0t | MAGNESIUM 1430 1~ IMGKG] .
BACKGROUND | _ 19970407 - | BGSS01- | BGSS01-AVG | MAGNESIUM | 1320 | -~ [MG/KG]

i

Odb°°°°bP¢cbbb°9°°¢bQQObébépcobdgéqopg N

| BACKGROUND | - 19970407 BGSS01 BGSS01-D | MAGNESIUM | 1210 | MG/KG

§ : .
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BACKGROUND DATABASE

“Area. . ‘

S‘amﬁle‘: Daté

‘..Lo‘t:‘ate_‘

“Sample D

& Pé’nafméter :

[Value_

] Samjgle Code_

' TBACKGROUND

19970407

"BGSS02

 BGSS02

"MAGNESIUM.

. 1670

‘Qualifier] |

NOBRMAL .

Top Depth

Bottom Depth
05 -

BACKGROUND

219970407 :

* BE5S03!

- BGSSOS

_MAGNESIUM | *

1450 |

~—NORMAL |

o5

 BACKGROUND |

19970407 -

- BGSS04

| MAGNESIUM.|

1370 |

"NORMAL . |..

05

-] BACKGROUND

19970407

: ‘BGSSOS, 1

| MAGNESIUM |. -

14801mw:i o

2 'NORMAL .}

05

" ['BACKGROUND |

19970407

5| MAGNESIUM |-

194QM“,,”.ffi

.-0.5.

-BACKGROUND

- 19970407

| MAGNESIUM |

“NORMAL _ |. .-

0.5 .

19970407 | BG

MAGNESIUM

" NORMAL

-0.5 -

| BACKGROUND

'] 19970407 ‘

;@BGSS@QE

*Vﬂ.MAGNEQUMMfT

"NORMAL |

0B

fVBACKGROU,D

NORMAL. .

.05 -

[ BACKGROUND]| - 1

"NORMAL .

05

- | BACKGROUND

';BGSS12«

*vBGss12{j"

:NORMAL .

05

| BACKGROUND | |

—Tou70407

~BGSSOT [

-BGSS01

TMANGANESE |

“ORIG

--0:5

| BACKGROUND | -

1 9970407

|~ BGSSO01.

BGSSO1 -AVG

MANGANESE

“AVG.

205

[ BACKGROUND

_BGSSO01. |

BGSS01-D.

. MANGANESE {.- |

DUP

0.5 .

[B CKGROUNDv

79970407 |

- BGSS02. |

'BGSS02

" MANGANESE | -

NORMALf —

0.5

BGSS03

"MANGANESE |

~ 05

. 19970407 S

BGSS04 | -

BGSS04 ..

_0:5

7| _BGSS05. _BGSS0S__

_MANGANESE.

Q5

* IBACKGROUND| 199

7 | BGSS06.

MANGANESE | _

NORMAL )

~ 05

L BACKG ROUNI,

':fBGSSO?

[ MANGANESE |

NOBMAL ... | .. .

. :‘;.0_5_ e

—~5a70407 |

— BGSS08

MANGANESE

-=NORMAL .|

~05

. 19970407

BGSS09.. .

MANGANESE | .-

.. NORMAL -~

05

' 1 9970407

. “BGSS10_-

_MANGANESE |

NORMAL -

_ 19970407

“BGSST

1.

| ,B,‘G,S.'Si1 1

MANGANESE ] ...

"NORMAL .

05

19970407 .| .

BGSS1

2.

MANGANESE | -

“NORMAL:

19970407/

-BGSS01

'_‘"BGSSO1 .

.. MERCURY *

- ORIG .- |

05

- BGSS01.

BGSSO1 -AVG

.MERCURY.. | 01

“AVG . |-

0.5

> "BGSS0T |

BGSS01:D. |.

MERCURY . | «

DUP. . | -

05

19970407

 BGSS02. |

~ BGSS02

_MERCURY.

NOBRMAL ... ] =

19970407 |

‘BGSS03 . |..

"BGSS03..

“MERCURY

"NORMAL

05 -

[BACKGROUND.

. 19970407 . |

-BGSS04. |

BGSS04. -

“MERCURY | 0.13

05

"BACKGROUND

19970407

. 'BGSS05

"BGSS05 |

"MEBCURY_..

"NORMAL__ |

05—

" |.BACKGROUND |

-19970407. .

-BGSS06 | .

~BGSS06...

_“MERCURY

- NORMAL

| BACKGROUND

19970407 ...

) :BGSSQ7

.-BGSS07 -.

"MERCURY | 0.

“NORMAL . | - .

0.5 -

| BACKGROUND

19970407

~BGSS08.. |

BGSS08 _

."MERCURY .. |. 0.1

NORMAL, e

- |BACKGROUND

- 19970407 ..

BGSS09

T BGSS09 |

"MERCURY ..

~.NORMAL.

05 -

BACKGROUND

19970407

BGSS10

BGSS10

MERCURY

clelciclelelelele|cle]el

NORMAL

oo-c?‘c:;q;:]‘oﬁdc“:“o'éoocoéc‘{a";:‘g'oc‘;oobccoc‘pooopodbpo

0.5
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&

BACKGROUND DATABASE

e|. . Locate. | SampleID | Parameter. | Value.|Qualifier| Units | Sample Code |T op»vDepth Bottom Depth _
;. BGSS1T. . BGSSJ1 | MERCURY | .03 [.. U . [MGKG] -NORMAL | - T 05
_BGSS12 72 | MERCURY | 013 | U _ |MGKG| —NORMAL —| o5
S01 T _NICKEL [ o1 | TAVG <51
. BG ] NICKEL . ]i..9.2 DUP. .| - TTo05. |
~ BGSSO2 [ NICKEL | 98 [ .. [ NoRMAL | —o05
: BGSS'04"“ O NICKEL:: Fad27f . IMGIKG] - .NQRM__ R 05
i BGSSOS~» o NICKEL". .} .93 _NORMAL. | 0.5 ,
~ BGSS06_ | _NICKEL _ | 104- T NORMAL | o
| BGSSO7 .}  NICKEL. .| 104 - NORMAL |- 05
1. BGESS08 .| . NICKEL ... | .95. il NORMAL - |~ 05
. 'BESS09-" | NICKEL .. |..104 .. T NORMAL | .- 05
.. .BGSS10 ]  NICKEL ™ L 74: ] . 1" NORMAL - | — - 05
© BGSS11: | NICKEL |7 .96 [ ... " . G|..: NORMAL -f: - 05 -
-‘,_,,BGSS12";. ,vNICKEL,, L 10.3 ] "NORMAL -] - 05 _
POTAS:; "ORIG. .~ 05 |-
: ‘ AVGT ] 0.5
e DUP T <05 =}
-NORMAL - e
3 NOBMAL - 05,
. IMG/KG] . NORMALMW i : Y
o I MGIKG] . NORMAL:- | - w057
| MG/KG| ~NORMAL__|- 05— |
.. NORMAL - | = F— ¥
-_NORMAL | T 05
YBMAL 0B -
05
0B
0.5
0.5
. . 0'5 R .
0.5

- OTARSIN |55
| POTASSIGM |- 402
POTASSIUM | 771

»1997040737,.,,,
| 19570407 |
| 19570407

1. NORMAL
1. omGc |
T ,AVG e
- NORMAL‘

19970407 : | * BG:
. | BACK ND |- 19970407 . | BGSSO1 - | BGSS(
'BACKGROUND{| 19970407 | . BGSS01 ]} :
BACKGROUND| 19970407 | 'BGSS02 | B L |MG/KG]
BACKGROUND] = 19970407 ,iBGSSO’S-"*; 5S03 - |  SELEI UL |MG/KG| NORMAL. | . ..
BACKGROUND | - 19970407 --| - BGSS04" BGsso4- -] SELENIUM - f. 027 | UL MG/KC?F * 'NORMAL ™
BACKGROUND| 19970407 BGSS05 BGSS05 SELENIUM 1.4 UL [MG/KG] NORMAL

°¢°ooooé6°¢¢éée@é?¢¢¢¢99¢°@d9¢?é°é@¢¢

Page 7 of 10




'BACKGROUND DATABASE

T "P’afai’i;\:\et\er -

Quallfler '

Sample Code

Bottom Iepth

Sample Date |

19970407

L ‘:Sample ID

SELENIUM“’

Value

~NORMAL -

To;;»Depth

0.5

i ‘:i'BAC;GBOUND

19970407

"BGSS07_ |

“NORMAL |

05

- | BACKGROUND

19970407

“BGSS08_|.

 NORMAL. . |

CKGROUND

-“19970407

:‘BGSS09

+ 1. BACKGROUND

19970407

~BGSS10_ |

_ [BACKGROUND

19970407 . |

31’~BGSS11 v

SELENIJM

’ -.NORMAL . |

NORMAL . .

05—

“NORMAL .

05

JACKGROUND

19970407

_NORMAL

. [BACKGROUND

19970407

BGSS12 Ll

ORIG

05

19970407

19970407 .

19970407

| SIVER. |
~ SILVER _

i

| SILVER

“NORMAL

~T  SILVER .

MG/KG

NORMAL: .

WSILVER L

LJMGKG] -

NORMAL _

| MGIKG]

'NORMAL

AMG/KG]-

"NORMAL |

| MG/KG--

NORMAL-- |

NORMAL |-

2

NORMAL - | -

~] BG ss,1‘1 1. BGS!

" NORMAL

[ BGSS12_

“NORMAL - |-

T BGSSO1

BGSS01_

f"SODIUM |

A 12 S B

| BGSS01-AVG.

108 ...

K

S AVE -

| . BGSS01-D.

4,,:SOD'I‘UM¢ ‘1

104 .

~ DUP_

 BGSS02. .

- 'SODIUM... -

103 :{.

~ NORMAL |

| BGSS03_ |

_SODIUM..{ .

115 .

v - NORMAL:- - -

1 _BGSS04 |

:SODIUM....2}

07 |-

~_NORMAL

BGSS05. | .

'SODIBM._..{ .

"109- |

BGSS06 .| .

"SODIUM. . :

=108 .

‘SODIUM.

|..105.

"NORMAL . |~

BGSS08

_SODIUM.__

106 |

clelelelele|cleleiclelclelelclclelelelclelelcle

—NORMAL— |-

BGSS09 |

SODIUM..{ -

120..|. .

NORMAL -}

| BGSS10 |

SODIUM... .. |

106.. .}

G| NORMAL | _ -0-

1 BGSS11_

- SODIUM

103

clel.

TMGKG]

“NORMAL

1 Bassi2 |

'BGSS12 ,f'

1127 .

NORNAL

—|_BGSS01 _

~ BGSSO1

_THALLIUM

—IMGKG]

ORIG-

[ BACKGROUND

19970407

BGSS01

BGSSO1 AVG

THALLIUM

0.27

MG/KG

AVG

o|olols|dlo|o|slo]|o]o|o|o|olololo|olo|o]ololols|ofo|o|o]s]olelo|olele|ole
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BACKGROUND DATABASE

Sample Date

Area Locate Sample ID Parameter | Value-| Qualifier] Units | Sample Code | Top Depth | Bottom Depth

1 BACKGROUND | 198970407 BGSS01 BGSS01-D THALLIUM 0.26 U MG/KG ~DUP ) 0.5
BACKGROUND| 19970407 BGSS02 BGSS02 - |° THALLIUM 0.26 9) 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 0.28 MG/KG] NORMAL 0 0.5
BACKGROUND | = 19970407 BGSS07 BGSS07 THALLIUM 0.34 MG/KG] NORMAL 0 0.5
BACKGROUND | = 19970407 BGSS08 BGSS08 THALLIUM 0.27 u MG/KG| NORMAL 0 0.5
BACKGROUND | 19970407 BGSS09 BGSS09 THALLIUM 0.25 MG/KG| - NORMAL 0 0.5
BACKGROUND| 19970407 | BGSS10 BGSS10 THALLIUM 0.3 MG/KG|. NORMAL -0 0.5
BACKGROUND| 19970407 BGSS11 BGSS11 " THALLIUM 0.29 MG/KG| NORMAL .0 0.5
BACKGROUND} 19970407 | BGSS12 BGSS12 THALLIUM 0.28 MG/KG] NORMAL 0 0.5
BACKGROUND | 19970407 BGSS01 BGSS01 VANADIUM | 254 MG/KG ORIG 0 0.5
BACKGROUND | 19970407 BGSS01 | BGSS01-AVG| VANADIUM | 23.75 MG/KG AVG- -0 0.5
BACKGROUND | 19970407 BGSS01. | BGSS01-D | VANADIUM [ 22.1 MG/KG DUP 0 0.5
BACKGROUND| 19970407 BGSS02 BGSS02 VANADIUM | 28.2 MG/KG| NORMAL 0 0.5
BACKGROUND| 19970407 | BGSSO03. BGSS03 VANADIUM | 244 MG/KG] NORMAL 0 0.5
BACKGROUND | 19970407 BGSS04 BGSS04 VANADIUM | 24.9 MG/KG] NORMAL 0 0.5
BACKGROUND | - 19970407 BGSS05 BGSS05 VANADIUM | 23.8 MG/KG|  NORMAL 0 0.5
BACKGROUND| 19970407 BGSS06 BGSS06 VANADIUM | 28.2 MG/KG| NORMAL 0 0.5
BACKGROUND| 19970407 BGSS07 BGSS07 VANADIUM | 25.3 MG/KG] NORMAL 0 0.5
BACKGROUND | - 19970407 | BGSS08 BGSS08 VANADIUM 23 MG/KG| 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 BGSS11 BGSS11 VANADIUM | 26.2 MG/KG| NORMAL 0 0.5
BACKGROUND| 19970407 BGSS12 BGSS12 VANADIUM | 26.5 MG/KG| NORMAL 0 0.5
BACKGROUND| 19970407 | BGSSO1 BGSS01 ZINC 53.1 MG/KG ORIG 0 0.5
BACKGROUND|. - 19970407 BGSS01 | BGSS01-AVG ZINC 48 MG/KG AVG 0 0.5
BACKGROUND | * 19970407 BGSSO01 BGSS01-D ZINC 42.9 MG/KG _ DUP 0 0.5
BACKGROUND| = 19970407 BGSS02 BGSS02 ZINC 49.4 MG/KG|] NOBMAL 0 0.5
BACKGROUND | 19970407 BGSS03 | - BGSS03 ZINC 54.2 MG/KG| NORMAL 0 . 05 |
BACKGROUND| 19970407 | BGSS04 | BGSS04 | = ZINC 597 | MG/KG]. NORMAL. .} .0 . ifwii0Bim
BACKGROUNBD | 119970407 | 'BGSS05 | - BGSS05- | ZINC 387 ... G/KG]. . _NORMAL | 0. . 05, -
BACKGROUND| ' 19970407 | BGSS06-| - BGSS06 - |  ZINC 472 ] MG/KG} ... NORMAL 0. 0.5 -
BACKGROUND{| 19970407 | - BGSS07~ BGSS07 - | ° ZINC . | 317" MG/KG] NORMAL . | ... 0 i QB
BACKGROUND | : 19970407 | . BGSS08 BGSS08 - - ZING - [ 53 § MG/KG| : NORMAL " 0 05"

{ BACKGROUND | 19970407 BGSS09 BGSS09 ZINC 21.7 MG/KG| NORMAL 0 0.5

-~
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)

éamplé Date

.Lbc‘a'te

SampleiD_|

BACKGROUND DATABASE

Parameter

- ‘V;élue )

Qualifier]

T Sample Codé |

" |BACKGROUND'

719970407 _

BGSS10

—BGSS10 . |

-ZINC

44.6.

G| 'NORMAL.- |.

Depth] Bottom Depth

0.5 o

1 BACKGROUND

19970407 :

‘BGSS11.

" BGSS11

TZING

494

“NORMAL .

‘ | BACKGROUND

. ~19970407

-BG8S12:

BGSS12

258 |

_ZINC
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X NAVY RESPONSE TO EPA COMMENTS - . .
'DRAFT SITE 7 HUMAN HEALTH RISK SCREENING EVALUATION' :
NAVAL AIR STATION JOINT RESERVE BASE (NAS JRB)
... WILLOW GROVE, PENNSYLVANIA - . .,
' SEPTEMBER 2007

' (EPA Comments dated December 5, 2007)

Specific Comments

!

& is at the current benchmark vaIue for carcmogens

Section 4.0, Risk Characterization, 2" paragraphs The report indicates the. res:dent/al ILCR of

“5E-05 and industrial ILCR of 1E-05 are both within the USEPA'’s target risk range of 10 to 10°.
- However, an adjusted target risk benchmark of 5E-05 should be used when applying the current

risk-ratio screening approach for carc:nogens to accournt for the dermal and inhalation pathways
that are not considered when screening. In addition, for non-carcinogens, a hazardous index (HI)

“of 0.5 for a given target ‘organ should be used when applying the ‘current-risk ratio method.

Consequently,(the sentence should be revised to indicate that the res:dentlal risk.value of 5E-05

' I'Resgonse Conéur A target ILCR of 1 x 10 will be usediforoarclnogen‘s an;'d!a'target Hi of 0.5

will be used for noncarcinogens. The discussion in Section 4.0 was ‘modified accordlngly Also

- the followmg text was added to the end of Section 3.1,

“Because the USEPA Region n RBCs onIy con3|der one exposure route (lngestlon) and dermal
and inhalation exposures are not considered, 5 x 10° will be used as the acceptable target risk
level to account for all appllcable exposure pathways .

And the followmg text was added to the end of Sectlon 3.2.

“Because the USEPA Reglon il RBCs onIy consider one exposure route (lngestlon) and dermal
and inhalation exposures are not considered, 0.5 will be used as the acceptable target HI to
account for all appllcable exposure pathways.”

Tables 1 and 2. AIthough the ‘report clearly | Indlcates aII contamlnants were retalned as COPCs

" thus-were all screened usmg ‘the risk ratio approach the USEPA residential screening values

should stlll be adjusted to 0.1 to avoid reader confusion and to apply the consistent approach
typically used to screen contaminants (e.g., the maximum detected concentration of contaminants

bemg compared to USEPA’s residential RBC s adjusted to 0 1 for non-carc:nogens

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

noncarcinogenic compounds.

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

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

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 for the neurological
path. The correct HI for the neurological target organ is 1.28 (aluminum and manganese
combined). This value clearly exceeds the risk-ratio screenlng 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.




10:

\

Table 3.0, Soils. The prlmary organ for vanad/um should also /nclude the kldney based on EPA’s
NCEA Prows:onal Ve ue May 2000 ! : Sl .

Resgonse Concur The target organ for vanadlum was changed to the kidney in Tables 3 and 4.

Table 3.0, Soils. There is an error in the estlmated HO for lron Please remove the dec:ma/
point. The correct valte should be 5.7E-01.

Response: Concur, The HQ forironis 5. 7E-01

"Table 3.0, So:ls “The. foIIowrng target organ HI are in exceedance based on the ‘recommended

benchmark of 0.5 for non-carci ogens kidney = 0.71 (vanadlum and. cadmlum) gastro:ntestlnal =

'_0 57(lron) skln 0 91 (arsen/c), cardlovascular 0. 91 ,
RespOnse: ’Co‘ncur. The follo‘wmg text was added,to the f|tst‘,pai'a(gr‘aph in"Section 4.0.

“ “On a target organ bas:s the HIs for the. neurologlcal system (HI_= 1), skin (HI = 0.9),

cardiovascular system (HI = 0.9), kidhey (HI = 0.7), and gastromtestlnal system (HI = 0.6)

.exceeded the target Hl.. Aluminum,, arsenlc cadmium, iron,. manganese and vanadium are the
;:majorcontrlbutors tothe HL” o B . :

Table 5.0, Groundwater. See comment #4 regardrng aluminum.” Therefore'the correct HI for the
neurologlcal target organ is 1.4.(aluminum and manganese . combmed) .. This value clearly

’ exceeds the r/sk-rat/o screenmg HI va/ue of 0.5.

A

Resgonse: Concur. The text has beén revised accordingly.

Table 5.0, Groundwater. = The following target organ us ‘in exceedance based on the

recommended benchmark of 0.5 for non-carcinogens; gastrointestinal = 0.7 (iron).

"*‘Resgonsei“‘Cdncur. The text was revised'a'ccordingly.

Attachment A.._ The background statlstlcal comparative. testlng could not be verified since the

background analyt/cal data is not included within the. report.  Please include. the relevant
o background data (soils and groundwater) /n order o conflrm the statlstlcal results.

Response “Conicur. The background data for soil has been added to the end of Attachment A.
There is no background data for groundwater.






