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1.0 INTRODUCTION

| am the principal and owner of GrouMdater Consultants, InqGWC), an environmental
consulting company, in Beverly, Massachusetts since 1987. | was retained by counsel for
Earthjustice of 1617 John F Kennedy Blvd, Philadelphia, PA 19103 to review environmental
conditions at the GoodfellowiAForce Base (GAFB), San Angelbexas wheré&sAFB plans to
provide sufficient land and facilities fahe placemenof living and sleeping quarters for 7500
unaccompanied children and workspace for approximately 7500 HHS work support. The area
chosen apps to be on or adjacent an old landfill andaor fuel and chemical release

2.0 QUALIFICATIONS

I, David J. Lang, the author of the report, am a Licensed Site Professional (LSP) in the
Commonwealth of Massachusetthave 39 years of profemnal experience as a hydrologist with

the U.S. Geological Survey and the U.S. Envir
and for the past 30 years as the President of GraMatér Consultants, Inc. (GWCMy

Curriculum Vitae is attached (ApperdC).

3.0 METHODS

The analysis presented in this report is base(lpa review of he documents found bne and
(2) also supplied by Eaitissticeand(3) database at Air Force Civil Engineering Ceragailable
at http://afcec.publicadmunecord.us.af.mil/Search.aspx



http://afcec.publicadmin-record.us.af.mil/Search.aspx

4.0 DESCRIPTION OF THE PROPOSED ACTION AND SUMMARY OF FINDINGS

Under he Proposed Actigrthe Air Forcewould providethe Department of Health and Human
Services IAHS) sufficient land and facilities for the placement of living and sleeping quarters for
approximately 7,500 unaccompanied children on GolmtelAir Force Base GAFB), with
additional worlspace for approximately,500 HHS support personnel. HHS identified the
following activities that would be necessary to enhance capacity in a timely manner and to avoid
elevated costs:

(1) Clearing and leveling land for the purpose of erecting g@mnanent structures to

shelter unaccompanied children;)2 Al | owi ng HHS t o ciiteeforDoD06 s
mass sheltering; JErecting temporary facilities; ar{d) Helping transport

unaccompanied children from one facility to another in the event of a significant weather
eventor natural disaster.

There are significant environmentahd health implicationgn proceedingwith the Proposed

Action. Past hazardous material storage and disposal activities on GAFB in the vicinity of the
proposed housing may pose significant healteats to children inhabiting housing constructed

in areas not fullynvestigatedand e me di at ed. The GAFBO0s inadequat
of multiple waste sites raise significant questions regarding the safety of the sites and their
suitability for construction of residential housing for minors.

This memorandum reviews three areas of hazardous substance disposal ongarsifd within

the proposed HHS migrant housing. The three areas are evaluated to determine their current
suitability for constuction of residential housing and to determine whether gaps in information
exist that could endanger the health of childf@oodfellow AFB has a total of 21 Environmental
Restoration ProgrartERP)ssites, two of which are located nearin the proposed atton area

LF002 and AOC13! Sites that were contaminated before 1984 are covered by thel BRP.

sites are covered by the Compliance Cleanup Progi&i®.have no record of how many
Compliance Cleanup Program sites there Bedow is a summary of my findings:

Residential housingshould notbe constructedon top of aformer landfill that has not
been fully remediateduntil additional studies confirm the construction at this location
protects the health and safety ofesidents, future HHS employees and construction
workers: Theproposed footprint of the residential housargais both on top oindadjacent to
an oldGAFB landfill, referred to as the Southeast LandfilFO02f where various chemicals
fuels andother solid wastewere dumped from at least 1970 to 1982 when regulations for
addressing spilledhemicals weraearlynon-existent.The proposed housing appears to be
insidethe footprint of thdandfill® as shownin arecent2018Air Force Reporf as well as
several other earligkir Forcereports SeeSiteMap 1. In contrast, the footprint of the old

1 Draft Environmental Assessment, HHS Temporary Facilities for Sheltering Unaccompanied Children, Goodfellow
AFB, July 2018, pg.35 and Figure 3.

2The Southeast Landfill is also referred to as SL002 anfi2Ix various GAFB documents.

3 Draft Envirormental Assessment, HHS Temporary Facilities for Sheltering Unaccompanied Children, Goodfellow
AFB, July 2018, Figure-3.

4 Final Annual Inspection Report, Goodfellow AFB, LATREMRON Remediation, LLC, May 2018, Figure 2.
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landfill depictedn GAFB6 s r ecent dr af t E (BEd)ifortberHmM® facllites Asses

(July 2018)appears much smaller tharetlandfill boundarieshown in earlieGAFB studies>®
The2017Five-YearReview(FYR) by Weston Solutions on behalf of t&@&FB also shows a
small footprint when compared to Figuré Burther clarification is needed ensure the new
housing will not be located ahe landfill.

Per- and polyfluoroalkyl substances (PFASS), also referred to as perfluorinated chemicals
(PFCs), were recently detected near the proposed HHS FacilitieEPA is particularly
concerned alut PFAS chemicalShey are persistent in the environmequite soluble in
groundwaterpioaccumulative in wildlife and humans, and are toxic to laboratory animals and
wildlife, producing reproductive, developmental, and systemic effects in laborastsy These
chemicals were found ifire-fightingfoams and are therefore common at many military facilities
where firefighting was a routireetivity. In fact there have been nine potential test areas identified
in a recenSite Investigation (Figure 2-B)® submitted to TCEQThe Air Forcehas agreed to do
additional testing but no funds are currently availale. request all historical information and
any sampling at thesenesites.

A carbon tetrachloride (CT) plume was detected orsite near the proposed housingand
off-site. The volatile organic chemicals contained in the CT plume are extraordinarilyAtigh.
least onewell (MW 4-29)° located at the former Fuel Storage A& 004)contained 21,000
micrograms peril t e r ) of @Td4,200 times the MCL of 5.0 ug/LLandmonitoring wells at
ST004containedl10,000 ug/L of trichloroetiene (TCE) (22,000 times the MCL of 5.0 ug/L)
100,000ug/L of methylene chloride (MC), and 130,000 ug/L of chlorobenz€f (1,300 times
the MCL of 100ug/L). With such high organic chemical concentrations in groundwater, indoor
air concerns are a prioritaroundwater samplesultsfor the Fuel StoragArea(ST004 and CT
plume aregSS007 shouldhave triggered indoor air concerns. Previous studiasatet! a flow
path tothe east fronthe Fuel Storage Are&T is heavier than water and is referred to as a sinker.
This deeper flow has not been evaluated toward and bene&bubeast Landfil[LF002). Yet
early studies by NU&orporationin 1987 detected CT above its MCL on the west erd=602.

All wells havesincebeen removedhere housing construction witcur In addition to additional
groundwater monitoring and vapor testing, it is critical to know the priamgerint of the hosing
plan, the extent of any foundationgsnd a description dfiow the buildings will be heated and
ventilated

Incomplete and outdated investigations and cleanupEnvironmental studies the 1980s
conductedat the Southeast Landfill (LBD2 noted avariety of organic chemicals in soil and
groundwater. However, these studies were incompletenaaidquate They lacked the rigor of
currentassessmergimplementedoday to make determinations on public heatfety, andhe

5 Installation Restoration Program, Phase 1: Record Search, Goodfellow AFB, Reynolds, Smith and Hills, Inc. &
Environmental Science and Engineering, Inc., March 1985, Figuk ES

8 Community Relations Plan for the Installation Restoration Program at &mvdfAFB, GutierrezPalmenberg,

Inc., January 1999, Figure 3, pg. 2.11.

" Final Five Year Review, Goodfellow AFB, Weston Solutions, Inc., April 2017, Figupe 1

8 Site Inspection of Aqueous Film Forming Foa#tFF) Release Areas, Draft Final Sitspection Report,
Goodfellow AFB, September 2018

9 Site ST04 Comprehensive Report, Goodfellow AFB, Roy F. Weston, Inc., July 1995.
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environment. This ipartiaularly obviouswhen one considers that children will be housed and
have their recreational neest®thereon soilsonly approved for a commercial enterprise and not
forresidential livingTh e proposed housing area contains AC
elevated lead in soil from its former use as a firing range. Although soil has been removed, it is
unclear if the lead in soil remaining is safe for children. Before children are handgday here,

more soil may have to be removed, and the commercial/industrial restrictions will need to be lifted
to allow residential housing for children. A fence would have to be installed to surround LF002 to
restrict access to the (landfill) sitfdn addition, he most recent FYR statéd he remedy at Site
LFO002 is not protective because contaminants may remain in the groundwater that are above
levels appropriate for potablesed'! Groundwater has not been tested in 30 yaal§002, and

a largearsenic and Cplumeremairedto the west with no source ever identifi€&roundwater

flow has been mappdtbm theFuel Storage Facility (ST4) to thenorthwest and alsoortheast
toward the housingAll monitoring wells around the landfill were destralye

10 Draft Environmental Assessment, HHS Temporary Facilities for Sheltering Unaccompanied Children,
Goodfellow AFB, July 208, pg. 315.
I Final FiveYear Review, Goodfellow AFB, Weston Solutions, Inc., April 2017, pd. 8
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Site Map 1 - Goodfellow Air Force Base (San Angelo, Texas)

|:| Restricted Area / Draft EA (July 2018), Fig. 3-2
Firing Range (AOC 13) / Draft EA (July 2018), Fig. 3-3
Q Southeast Landfill (LF002) / Draft EA (July 2018), Fig. 3-3

: : Final First Five-Year Review (“FYR’) (July 2012), Fig. 1-2;
D Carbon Tetrachloride Spill (§S007) / Final FYR (Apr. 2017), Fig. 1-2

. LF002 & SS007 Inspection Sites / Annual Inspection Report (May 2018), Fig. 2
E] Fuel Storage Area (ST004) / Final First FYR (July 2012), Fig. 1-2; Final FYR (Apr. 2017), Fig. 1-2

i : Draft Final Site Inspection Report, Amec Foster
[j Aqueous Film Forming Foam (AFFF) Release Areas /Wheeler (Sept. 2018), Figs. 2.3-1, 3.1-1. & 3.2-1

E] Air Force Installation Boundary




STATED NEED FOR THE PROPOSED ACTION

The Council on Environmental Quality(CEQ) regulations implementing theNational
Environmental Policy Ac{(NEPA) require that an Environmental Assessment (EA) specify the
underlying purpose of and need to which an agency is responding in proposing actions and
alternatives (40 ¢.R. §1502.13).

The purpose of the Proposed Action is to supporfitingend HHS requiement, as documented

in a Request for Assistance, for providing temporary shelter by using available military resources,
as directed by the Secretary of Defense and documented in an Action Memorandu@9(June
2018). Specifically, the purpose of tReoposed Action is to establish and operate a location and
erect temporary, shetérm facilities for sheltering approximately 7,500 unaccomghaldren

at Goodfellow AFB.

The purportedneed for the Proposed Action is to respond to a humanitarianressiing from

the increased influx of unaccompanied children across the southern border of the United States.
The current influx of unaccompanied children along the U.S. southern border continues to strain
HHSG6s wusual system of hildrenrHoweyger, before any ooastrucomp a n i
planning can proceed complete and updated environmental assessmenbmuasinpleted.

The assessment must be designed aft@iccurateonstructionfootprintof the proposed housing
developments releasedwhich includes all new residentialbuildings, recreational areaand
maintenance shgpBoth the Southeast Landfiand AOC 13 (Area of Concerrdue to elevated
lead in soil)overlap theconstructionareaas describedbovein various early mapsnd the GAFB
EA. In addition, here are at leag® additional wastelisposal site’g on the Goodfellow Air Force
Basethat requireor have hadin environmental cleanup. Several of seéndividual wastesites
deserveattentionbecause of the threat of saibntaminationgroundwater contaminatiprand
vapor intrusionAdditional studies are required to update risk assessments thatomerindome
cases 30 years agbhree of the most relevastesare described belaw

SOUTHEAST LANDFILL (LF002)

The Sutheast Landfiltomprises37 acres ant located on the southeastern corner of the GAFB.
Wastes were buried @ series ofrenches typically 600e# long, 15 feet deepl5 feet wideand

12 feet apartSometrenchesare stillvisible; therefore confiming the landfill was never properly
covered andclosed. Landfills especially those where hazardous materials were huaired
ordinarily covered with low permeability material and at least 6 inches of topsahable
cultivation ofa grass cover.

As noted in thelnstallation Restoration PrograntRf) Phase linvestigation,LF002 began
operations in 1970 and closed in 1982. Landfill contents maagincluded small containers of

2 Draft Environmental Assessment, HHS Temporary Facilities for Sheltering Unaccompanied Children,
Goodfellow AFB, July 2018, pg.-35.



solvent, fuelsand oils® At MW-307, which isalandfill well to the west and likely in or adjacent
to the proposed housirfgotprint, carbon tetrachloride at 11 ug/L and bise(Bylhexylphthalate)
at 28 ug/Lwere the highest concentratioosconstituents in groundwatésund in 1987. Other
pesticides were als@@ind at lower concentratiof$A large ontaminant plume of CT has been
partially remediated near the landftiut no source was ever identified by the Air Force.

During the Remedial Investigation (R activities in 1987 by NUS organic and inorganic
contaminants we detected in soils and growmakter The principal contaminants observed in
surface soils were 1,1 dichloroethane, trichloroethane, chlorofararanthene chlordane, and
lead. The principal groundwater contamitsawerel,1, 2,2tetrachloroethane, tetrachloroethene,
trichloroethenecarbon tetrachloridegcetone phthalatesseveral pesticides, and leRdArsenic
has also been detected as a concern inamilgroundwatei he observed average concentrations
of chlorides, sulfates, and nitrates exceeded the Secondary Drinking Water Standards (SOWS).
Groundwater was encountered_&002at depths of 25 to 42 feet, generaiiythe upper levels of
the Choza formation. The shallow groundwater acts under partiaifined conditions, flowing

to the northeasat LFO021® Vapor intrusion is a potential pathway that needs to be discassed
evaluated witmewdata in appropriate locations.

Only sven monitoring wells were installad 1987 around the areas whetd=002 landfill
operations were known to have occuriBae number of ranitoring wellsis inadequaté evaluate
conditions at 87-acrelandfill. The highestoncentrations of chemicals in groundwater ware

the westnearwhere construction will occuiTo sample onlyonce in each of sevewells is
inadequateTo further aggravate the siti@n, in May 2007, EarthTech on behalf of the Air Force
pluggedup and abanda@dall 7 wells around.FO02!” making them unusabl&lore groundwater
sampling is necessary &valuatethe extent of contaminatioparticularly on the west side near
MW-307where elevated carbon tetrachloride was noted and whether any vapor intrusion pathways
exist

Wastes were buried from 19701882 which may have included househoMhstesdemolition
debris, industrialvastes and some containerized liquftls a recent interviewMr . Al | en f A.
Sohn, GAFB Environmental Scientist, regarding land use aditaistated that thetegave been no
dumping or unauthorized use issa¢shesite, and there is10 postclosure care being performed.
It is unclear why his statement was made because disposal here has been docunt&iksl by
consultants anthe previous sampling described abdvdt is clear the Air Force is conducting

13 nstallation Rest@tion Program, Phase 1: Record Search, Goodfellow AFB, Reynolds, Smith and Hills, Inc. &
Environmental Science and Engineering, Inc., March 1985, pg. 7.

14 NUS Corporation, Installation Restoration Program, Decision Document, LBo@2heast Landfill, Jun1990,
Figure 3 and Table 2.

1SNUS Corporation, Installation Restoration Program, Phase Il/ Phas&hbalfellow Air Force Bae, Sites
1,2,3&4, Oak Ridge TNMarch 1987, Table-2.

18 Final Environmental Restoration Management Action Plan, GoodfellowdkteFBase, Texas, December 22,
1993.

17 Final Report Plug and Abandon Groundwater Monitoring Wells, GAFB, EarthTech, May 2007.

18 Draft Environmental AssessmemtHS Temporary Facilities fd8heltering Unaccompanied Children,
Goodfellow AFB, July 2018.

2 Final Annual Inspection Report, Goodfellow Air Force Base, EREMRON, GAFB, pg. 9, May 2018.
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postclosure care as requiredby State and Federal regulatioas almost alltheir landfills
throughoutthe UnitedStates FO02 does not appear to hawveceivedthat same cari trenches
are still visible.

LFO02was officially closed December 1988 aftemeunknownpostclosure maintenance period

was completed® LFO02 was closed under State of Texas requirements for a Type | Municipal
Solid Waste Disposal Facility closure. The site currently meets Commercial/Industrial land use
closureconditionsonly anddoesnot meet residentiakriteriafor children to reside on the landfill

The GAFB conductsvery minimaly postclosure care (annual inspections, fiyear reviews, and
periodic mowing) butno groundwater samplingn aJune 18, 1999 letter to the commander of
GAFB,?! the Texas Natural Resource Conservation Commi§$iRCC)warredthat their Solid
Waste Permit fol.FOO2 was considered canceled and any msposal would require another
permit.In the 2013 Annual Inspection €F002,%? the GAFB reports theclosedlandfill cover is

only nonengineered soil and vegetation. The west sitteeiedge of a paiball course and jogging

trails. A trench was also discoveratjacent to an old training site. This may have been a shooting
range similar taAAOC 13 (discussedhter.in this report)There are signs at tse that unpermitted
dumping may have occurred after 198%oil berm was reported using soil from base construction
projects andthe bernserves to restrict the view of tsiee according to th&AFB. Therewould

be no apparent reason to block the view of a flat vegetated parcel. All of these activities likely
required discussion and approval from TNR@@rticularly dumping waste sojlgvhich could

have originated from any one of the numerous disposal 8ftese detail and testing should be
required at this barrier berand another permit frorthe Texas Commission on Environmental
Quiality for these past and future activities appears warranted.

The 1990 DecisionDocument® for the Southeast Landfitoncluded (Section 4.0, pg5) that
AAnalytical results from soil and water samples obtained during this investigation indicate that
past activities haveot introduceddangerous levels of contaminatiorio the environment and

that increased contaminati in the future is unlikelp.However, goundwater has not been tested

in 30years.A major carbon teachlorideand TCE plume werefoundand are being managedt

far awayfrom LF002 Monitoring wells in disposal area&002andST004and SS007had wells
above th&eaPA Maximum Contaminant LevalACL) for carbon tetrachloridand trichloroethene

At thewest end 08L002at SL002MW-307, CT was found at 11ugft and as stated earlieno
sourcefor the plumehas ever been determinddo additional studies were conducted at the
landfill. It is time to sample the area beneath the proposed housing at LF002.

Thirty-yearold Risk Assessment calculations revealed no unacceptable risks to public health
(NUS, 1990Y° Becausehe dataare30 years oldandrisk assessment methods have changed

20 Annual Inspection Report, GAFBATA -KEMRON, November 2013, pg. 9.

21 Decision Document LFOG3outheast Landfill, NUS Corporation, Air Force Installation Restard®imgram,
June 1990.

22 Final Annual Inspection Report, Goodfellow Air Force Base, November 2013, pg. 10.

23 Decision Document LFOG3outheast Landfill, NUS Corporation, Air Force Installation Restoration Program,
June 1990.

24 Final Five Year Review, Goodfllow AFB, Weston Solutions, Inc., April 2017, pg35

25 Final Annual Inspection Report, GAFBATA -KEMRON, May 2018, pg. 9.
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in the meantimea new plume othemicalcontaminatiorhas beeuwliscoveredthe risk assessment
is no longer validMinimal investigations for the CT (which sinks in groundwater) weneer
done.The GAFB needs to delay construction until @pdate of conditions &t~002is completed

Furthermore,lielandfill was closeanly for commerciaindustrial activities. In order for children
to safelyresidehere, extensiveoil and groundwatesamplingdatain LFOO2and adjacent property
arenecessary tapdatethe understanding @he currentsite conditiondecauseninimal soil and
groundwater datavere collected 30 years agdlso, because of the change in land use from
commercial to residential, additiahdatawill be necessaryThere arealso new emerging
chemicals of concern at landfills that contairare associated witthlorinated organic compounds
that should be testadcludingpolyfluoroalkyl substances (PFAS),4 dioxane and BCEHEhese
chemicals have never been testedlQ02 or the other Sites described beldiany more wells
would have to be installednd chemically testetb properly assess 3/-acrelandfill since the
original wells were desbyed

The first Five Year Review(FYR) at GAFB waswritten in July 2012 by Weston Solutiaffs
Surprisingly, there was no mentionldf002 The base mafFigure 2) showed it in three small
parcelsthatwere discontinuoysind the size astoo small andhot consistent with other mapping
described earlier. Figure2also showed AOC 13 and S¥B0adjacento LFO02 butthere waso
discussion of their regulatory statdshis is highly unusuabecause &YR alwaysdiscusses all
previously identified #es. Site Map 2, below, usetis basemap and overlagythe new HHS
facilities with the three disposal sites shioan Figure 12. This Figurealso showsnany other
base disposal sites including multiple locations for A@Xat5 locations); SSU/ (at4 locations);
AOC-03 (at 3 location3; AOC-05 (2 location¥, and LF002 (first time LF0O02 is shown as 3
locations). The following AOCand other sitesere shown as one locatiamcluding AOG-01;
AOC-06; AOC-07; AOC-08; AOG09; AOG10; AOG11; AOG12; SS03; SS08, PR-889 ST-
04; and ST05.

It is imperative that an independesrigineer and surveyor stake out the new facilities and these
disposal sitesearLF002to make sure they do not overldprmitory plansResidential housing
was never intended when regulatory officials accepted a commiadtrial closureThe most
recentFive-Year Review R017FYR)?’ of GAFB wascritical of theLF002 closure.It noted that
constituent concentrations remaining in groundwaté&Fa02 should be consideredtiie use of
groundwater at the site for potalplerposes is planned in the future.

As part of tle 2017FYR, chemical of concern (COC) concentrations reported during the most
recent sampling event at LFO02 (collected in 1987) were compared to current (March &)

Risk Reduction PrografTRRP) Tier 1 Protective Concentration Levels (PCLs) (TCEQ, 2016).
The 1987 COC concentrations are presented in Tablef5tBe FYR.COC concentrations
remaining in soil were below current TRRP residential soil PCLs; however, concentrations of
several COCs remaininig groundwater (carbon tetrachloride, methylene chloride, {et{g-

hexyl) phthalatedieldrin, and lead) exceed the March 2016 TRRP residential groundwater PCLSs.

26 Final First FiveYear Review for Goodfellow AFB, Weston Solutions, July 2012.
2’ Final FiveYear Review, Goodfellow AFB, Westorofsitions, Inc., April 2017.
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Therefore, the selected remedy for the site may not be functioning as in{@ed€dFYR pg.

2.4). Groundwater at the site is not currently used for potable purosds wasrecommended

that groundwater at this site not be used for potable purposes in the future without additional
evaluation of current groundwater conditiombere was nanention ineitherFYR of residential
housingon this property

Based on information presented in the inspection reports from July 2012 through October 2015, a
commercial/industrial &nd Use Covenant (LC) is in place at LF002; however, no deed
certification or other additional documentation included in th@ministrative Record AR)

suggest thatLUCs are in place at the site. Additionally, GIS records provided by GAFB indicate
the site is closed with no use restricgolfi official LUC documentation existfor LF002, it should

be included in the AministrativeRecord andit should reflect that onlgommercial industrial use

is allowedand not residentialny residentialuse requires much more study arsk analysis

The 2017 FYR concludesiiThe remedyat Site LFO02 is not protective because contaminants
may remain in the groundwater that are above levels appropriate for potabledtis&nnual
inspection reports indicate a LUC is in place, but it is not identified iD#wsion Document
(DD) or GAFB Information Development Plan/Geographical Information Syst®R/GIS). No
documentation of a LUC was found in thelrinistrative Recordiuring this reviewThe most
importent section in any fyear review is the Protectiveness Statemafighout this stdaement
proclaiming the remedy is still protective, additional remedial actions are necessary. This
document was filed with the Texas Commission on Environmental Quality just last year.
Ironically, the GAFB destroyed most of the base wells inclugiegenwells at the former
Southeast Landfill as deribed in a May 2007 studyy LFO02 was closed under TNRCC with
postclosure responsibilities removed according to the consultant Eadh. That is clearly not
usuallythe casewhen landfills are closedrhere is always postlosure cargespecially when
VOCs, pesticidesand leadhreidentified

In summary, ierearelarge differences in the footpridepicted on various mapar LFO02 The
recent 201FYR shows the landfill inhreesmall parcels in stark contrast with the footprint in
other eaikr repors cited, as well as a March 2016 Exit Strategy Repgrthe GAFB3® Second,
the lack of postlosure monitoring of groundwater near the landfill and the resultingec@0gap

in monitoring data prevents an assessment of the present state of the grounduatey.the
presence of plumes discovered after monitoring ceasel, data aressentiato assess threats
that may be posed by vapor intrusion or contaminated drinking Wasly, the identification of
numerous AAOCso0 that were not fully investiga:
these potentially contaminated sites may also pose threats to childrerd@teghton centeihe
LF002 site was closed with commaal/industrial standards and not to allow children to reside
there.

28 Final Five Year Review, Goodfellow AFB, Weston Solutions, Inc., April 2017, pd. 8
2% Plug and Abandon Groundwater Monitoring Wells, Goodfellow AFB, Earthtech, May 2007.
30 Final Optimized Exit Strategy, Effectiveness RepGipdfellow AFB, March 2016, Figure 2
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PER- AND POLYFLUOROALKYL SUBSTANCES (PFASSs)

The Air Force Civil Engineer Center (AFCEQJontacted HGLto prepare a Preliminary
Assessment (PA) of the Fire Training Areas (FBAd noRFTA areas at Goodfellow AFB to
identify locations where PFAS may have been used and released into the environment, and to
provide an initial assessment of possible migration pathways and receptors of potential
contaminatior?! Nine potentialAqueots Film Forming FoamAFFF) release areas were identified
during the PAresearch, with one AFFF release area recommended by H@lsiterinvestigation

(SI) (Figure 2.31). The Air Force has not made ti2016 HGL studyavailable for review

1) Former Fie Station Ara (FFS: The FFS referred to as Area as in operation from the
1950s to 1995TheFFS consists of two separated areas (the FFS and the FFS TesuviAesz)

AFFF may have been stored or released. Based on information gathered during IBN&P (O
2017) development, installation personnel reported that AFFF activities may have been performed
in thegrassy area immediately south of the FFS (referred to as thear&®)at AFFF distance
testing and hose flushing activities occurred ingressyarea located between the former aircraft
apron and former runways approximately 525 feet east of the FFS building (referred to as the FFS
Test Area). The amount of AFFF historically stored at the former fire station is unknown (HGL,
2016).AFFF may havenfiltrated the grounar drained into the nearby storm culvert inlftse

area was identified in ther@iminary Assessmenas a potential release aydat it was not
recommended fdiurther study.

2) Wildland Fire Training AreaWFTA): The WFTA refered to as Area 4s an active fire
training area that has been used since 2006. The WFTA was constructed with a training structure
on a concrete pad to replicdtees in a burningouilding.32 The fire training structure has been
demolishedand current fie training practices include igniting hay bales on a concrete surface and
extinguishing them using water. The amount of AFFF used during fire training activities at the
WFTA since 2006 is unknowtbut the chemicals were clearly used and are detecteé soth

There is no information on where the training areas or related structures were before 2006.

The GAFB investigation for PFAS has been limited to soil sam@mglescribed in the Site
Inspection Report dated September 20ABASs were detectatliring the recent samplinig the

surface soil at various intervals ranging from 0.0 to 14.6efow ground surfacé¢bgs) at
concentrations exceeding thBexas Risk Reduction Program (TRRP) Tier 1 Protective
Concentration Levels (PCLsa) AFFF Release Areasahd 2.Surface soil at AFFF Release Areas

1 (FFA) and 2 (WFTA) contain PRAS and are potentially accessible b$AFB personnel,
residents, miscellaneous workers, site visitors, and trespassers involved in any activity that exposes
them to the impacted soil. The deeper surface soil (>5dsftah AFFF Release Areas 1 and 2 are
primarily accessible by miscellaneous wenk involved with excavating, drilling, or any activity

that exposes them to the impacted deeper surface soil. Potential exposure routes for soil include
inhalation of impacted surface soil dust particles and ingestion and dermal contact with impacted
soil. Based on the Sl results described above, potentially complete soil exposure pathways for

31 preliminary Investigation of Aqueous Film Foaming Form, Hydrogeologic,(Hi8L), 2016
32 Site Inspection of Agueous Film Forming Foam (AFFF) Release Abraft Final Site Inspection Report, Amec
Foster WheelePrograms, Inc., Goodfellow AFEBeptember 2018, pg-19.
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human exposure to PFABpacted surface soil through inhalation, ingestion, and/or dermal
contact were identified for AFFF Release Areas 1 and 2. Fueitpanation investigation and
evaluation of specific exposure conditions are required to determine if these exposure pathways
are completat these two sites as well as the og®wrenfound at the base during their research

Becauseno sampling of groundwater f®fFAS was conductedar more assessment is necessary
prior to building HHS facilities. More information should be provided orstéherother potential
PFAS sitesincludingwhere the sites are located, depth to groundwater aethevhany PRAS
have migragd offsite in groundwater.

AOC 13 SMALL ARMS FIRING RANGE

There appeao be multiple shooting ranges that are now AOR® Former Small Arms Firing
Range AOC 13 was an area used by base persa from the late 1960s to the 1990s as a firing
rangeinside the boundary dfF002 The U-shapedberm measured about 130 feet long by 120
feet wide with the firing line on a concrete slab at the open ¥aded concentrations were
detected in surface soil AOC 13, with some concentrationsf leadwere ashigh as 11,000
mg/kg.

In February 2009the GAFB and its consultant Weston Solutigmsrsued closure and no further
responsections atAOC 13 after several years of discussions with the Texas Commission on
Environmental QualityGroundwatesampling hasot been conducted to date at AQG. Also,
the GAFB residential Target Cleanup Level of 580/kg for lead is much higher than the
residential standarfr leadused in therstatesEPA uses a standaodl 400mg/kg for lead in soil.
The Massachusetttandard for dermajontactfor lead in residential soils 200 mg/kg. As of
Felruary2009, the majority of AOC 13 is comprised of vacamiieveloped land andRaint Ball
recreational area to the southe#st unpaved jogging trail also extends througp@ 13.Large
portions of AOC 13 appear to be witHikF002. Two soil removals were implemented heeaad
the Response Actiowas performed under TRRP Remedy Standard Aaf@sidentialclosure.
However, a childrerd sesidential developmentroject such asbase housingvas not being
consideredn the2009Dedsion Document g. 13) and would need to be revisitéat children to
play safely heré®

Although soils were removed at AOC 13, the lead budletsfrgmentsmay haveescapedutside
the designated areas. A)JggOC 1 was aothershooting area which is insidé-002 andadjacent

to AOC 13 Risk standards for children are much lowean for a70 kg adultwhich is what most
risk assessmentsuge f or e c¢ hi | dr anstélled ahA®Q E3j sailgleaoup stantbasds
for lead would need to be revisited because thel#dse aleanup to 500,000 ug/kghich is not
likely safe for children

33 Final, No Further Response Action Planned, Goodfellow Air Force Base, Weston Solutions, Inc., February 9,
2009, pg. 13.
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FUEL STORAGE FACILITY (ST004 AND THE CARBON TETRACHLORIDE SPILL
(SSW7)

During the period of aircraft operations at GAFB, there was an are@guatedly containedine
25,000gallonstorage tankghatwere removed in the first phase of work.akidition,there were

four 12,000gallon tanks, one3,000gallontank and al000Ggallontank Thelargetanks stord
aviation fuels used prior to 1958. The fdi#2,008gallon tanks stored unknown fluigdand the
smaller tanks reportedly stored kerosene or fuellbiere is no discussion on the storage and use
of chlorinated solventsush as CT and TCE even though they were found in high concentrations
in groundwater ther&Some evidencef leakagewvas reported when the tanks were remawdde
1970s Five monitoring wells were installeditially, and results indated chemicals had migrated
off-site. In taal 20 temporary well¢discussed latemvere installedo determine the diameter of

the plume as showin Figure 13 of the 1990 Decision Documett

As shown in Figure -2 of the draft EAexisting housing dorms are shown within the carbon
tetrachloride $S007 andFuel Storagéreaplume ST009 releaseareasFigureES-1 shows the
early delineations of South Landfill (SQD), Southeast LandfillFO02), the Drum Storage Area
(SS003 and he Fuel Storage Area (SU4). We have concerns aboatsuitable closure &T004

as groundwater flow here was shown to be northeake vicinity ofthe proposed housing afea
within LFO02 Additional groundwater sampling is needsdhe proposed housing areas.

In 1987 five monitoring wells were installet study theSTO04area.ln 199Q the GAFB tried to
close out the tank ardsecause they described it m$nor aircraft fuelspills. More wells were
required andultimately installed A variety of organic chemicals wetkenfound at very high
concentrationsThese findingswere ot f r o m A mio hhs was fcleadyl not the gasel s
As of Februar2016, fourgallons of free product &restill being removedhearly 30 years later.

The chemicaldetectedat STO04 listed belowinclude carbon tetrachloride, trichloroethylene,
methylene chloride which are not associated with aircraft fuels especially at these high
concentrationdn 1988, seven additional temjaoy wells and 17 additional permanent wells were
installed and sampled, and the five wells installed in 1987 were resapletkne was detected
in 16 of 47 groundvater samples at a maximum concentration of 110u@10 (MW411). Well
MW411 also contained the maximum concentrations of tol&6@,000ug/L), chlorobenzene
(130,000), trichloroethen¢110,000ug/L), 1,1 dichloroethene (84,000g/L), and methylene
chloride (100,00Qug/L). It is clear that these concentratsoare not related only to aircraft fuel
storage and certainly ndikely related to a minor fuel spilMW-411 also contained floating
product. Well MW413, alsacontained floating produ@ndthe maximum concentration of ethyl
benzene (120,000g/L), chloroform (29,00Qug/L), and carbon tetrachloride (21,00Q/L), as
well as toluene at 69,00@)/L.

The highest concentrations of arsenic were found in MW406 (151 andu@®Z). These
concentrations exceed tlH®90 MCL of 50 ug/L andthe current MCL of 10 ug/L Lead was
elevated in MWA411, where the maximum concentration olugll. exceelsthe existing MCLfor

34 Decision Document, Site 4 Fuel Storage Area, NUS Corporation, May 199D;3igand Figure -B, pg. D33.
35 Remedial Investigaticfreasibility Study, Martin Marietta Energy Systems, October 1987, Figlire 2
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lead at 15 ug/LA newproposed MClof leadof 5 ug/L was exceeded in several wells (MW8,
MW4-07, MW4-08, MW4-13, MW4-14, andMIW4-17).2¢ Groundwater at the Fuel Storafjeca
(STOO04)flows both northwesand northeasbut the faster flow is in the gravel flowing northwest.
Depth togroundwater is 15 to 35 feet de¥pThere is a concern that these high concentrations
could causevapor intrusions to existing buildings as wellasy new buildingsconstructedo

house the childrerAlso, as noted in the 1987 Remedial Investigation by Matanietta, Figure

2-1, groundwateris flowing northeast andhearthe residetial housing EPA has published
extensively on vapor migratioparticdarly as a resulbf spills and dumping of organic chemicals

at Sites across the United Stat@srecent addition tadNational Priority List (NPL)was the
RockwelllnternationalSite in MississippiTheHazard Raking SystemKRS) evaluation focused
scoring on the subsurface intrusion in the main plant building related to sleats@so identified
Site-associated contamination in other locations and pathways/components that may require future
investication3® Vapor intrusion is an important pathway that needs to be addressed prior to any
construction activities.

In Junel990, a GAFB Decision Documentecommended thé&8T004be removed from further
IRP considerationo close out the Tank Faffhbut instead Texas regulators required additional
investigationghatturned out taonstitutealmost30 additional years of study and cleanup.

In a 199Inewspaper article in the Goodfelldonitor onFebruary 5, 1991, Lyndal Fischer who
was the Base Enwnmental Coordinatorstated fiw e 0 tallking about a small quéty of
petroleum producd Mr . Fi s ¢ h garemedial actioo studyowdd dstexmine what if
any, action should be takehhis was dull year after the Tank Farm data showing extremely high
concentrations of carbon tetrachloride, TCE, rylethe chloride, benzenand many other
chemicalswerefoundin the Tank FarmArea and had already migrated-sife. Clean up would
be mandatory in spiteof the GAFB Environmental Coordinatorgninimization of the
contaminationAfter 20 yearsand terrounds of sodium lactaiajections, goplume management
zonewasset up and was approved by the TCEQ®®6.The site is being managed with Land
Use RestritonsandCT and arseniare stillabove MCLs in well$n STO04andSS007

GAFB later decided to continuénvestigationsunder a different ste name the Carbon
Tetrachloride(CT) Spill Site (SS0Q@). It became its owhRP site in March 2002whenCT was

found both on and otbase propertyThis CT plumeextends across much of the western part of
the base as well as dbfaseinto residential neighborhoods to the northwest and southwest. The
site was delineated vertically and horizontally in 2005 @ocumented in an Affected Property
Assessment Report (APAR) (Earth Tech, 2005)-<0# impacts in private water wells were
reported.As a result, the response action was to pump water from the residential well at 303
Windham for 6 months until the effloewas less than 5 ug/L. Other nearby impacted residential

3¢ Remedial Investigation Goodfellow Air Force Base, NUS Corporation, HAZWRAP Support Contract, December
1990.

7 nitial Restoration Program, Waterstoneo@p, San Angelo Constraint Maps, December 15, 2868tion 3.2.

38 Support Document for the Revised National Priorities List Final Rule Rockwell International Wheel & Trim ,
Office of Superfund Remediation and Technologydwation, Office of Land and Emergency Management,
September 2018, pg3

39 Community Relations Plan for the Installation Restoration Program at Goodfellow AFB, GuRetteaberg,

Inc., January 1999, pg. 2.5.
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wells were at 225, 325 and 326 River O4kagain, he source of the carbon tetrachloride and
TCE werenever identified; howevelGAFB stated thahearby wash racksiay be responsible.
There werewash racks betwedtF002andST004

The historyof closure indicates eesponse action plaiiRAP) authorizing a plume management
zone with sodium lactate injectiotisatwereapproved by the TCEQ in 20@6 treat the VOCs
After ten rounds of injectionshe TCEQ agreed that the plume had significantly decreasezkin si
andno longer threatened efite receptorsA Remedy Standard B had been obtaifedSS®7

such that no further pestosure care would be required (Earth Tech, 2008). According to the

cosure |l etter from TCEQ on October 1, 2008,
requirements of 30 TAC 8350.33(f)(4)(0)for PMZs [plume management zones] with a proof
of deed notice filing on July 7, 2006. 0

The chemicals of concern in the gnolwater are managed so that human exposure is prevented
and other groundwater resources are protedteel.concentrations of various solvents we saw in
the Fuel Storage Are&T009 including carbon teachlorideappear similar to S®J. We also

saw elevatd CT in the early sampling BF002 and this exceedance was never followed up on.
We are concerned that the CT plume extendsR@02 but all the wells aroundlFO02 were
destroyed 10 years ago

Site ST004 was closeohder the Texas Commission on Environmental Quality (TCEQ) Petroleum
Storage Tank (PST) division as LPST No. 109653 on Ma2004 (Weston 20077 TCEQ letter
dated July 16, 200dtates that groundwater at the site was considered protective of comstruct
workers (assumed to be industrial standatdeyvever, acomparison of groundwater data results
was later dongo TRRP Protective Concentration Levels (PCLs), and carbon tetrachloride
exceeded residential assessment leaelSS007.Furthermore, arsenilevels ingroundwater
exceeded the Commercial/Industrial TRRP PCL otig and the site background value of 2.3
ug/L.

In April 2005, Earth Tech, Inc. submitted the APAR SS007 GAFB designated site SS007 to
address volatile organic compounds (VOCSs), such as carbon tetrachloride, that were identified in
groundwater during investigation activities associated WieéhFuel Storage Area site (ST004).

The source of the VOCs wasveridertified, however

Recatly, site ST004 is receiving additional attentid¥?M Remediationdnc.*! in February 2018
prepared a Response Action Plan (RAP) Addendu@T&04on behalf of GAFB to describe
additional response actions necessary for elevated@esehmonitoring the CT plume reimts.

In October 2018FPM submitted a monitoringeporf? that shoved elevated arsenic abovke
TRRP standard of 10 ug/L in wells M\A2B at 20 ug/L and MW0 at 14.9 ug/lin October
2017 Free product was still beirfgund in wells MW410 and MW413, so they were not tested

in October 2017.In April 2018, arsenic was again elevated and continued sampling was

40 Response Action Plan, Site No. SSOCH|orinated Solvents Plume, Goodfellow AFB, Earth Tech, Inc,
November 2005.

4 Final Response Action Plan Addendum for Site ST004, Goodfellow Air Force Base, FPM Remediations, Inc.
42 Final 2017 Annual Long Term Monitoring report at Site ST004, FPM Reneasatinc., October 2018
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recommended by FPNh October 2018, TCEQ rejected a deed restriction on the ST004 area until
a survey of the dire tract of lands included

For convenience, thBAFB hasrequestdthat the arsenic affected groundwdierincluded irthe
Plume Management Zone (PMZ) associated w@fi at STO04 as a postlosure monitoring
activity until the redox geochemical conditions return togegoleum impacts (oxidative versus
reductive geochemical conditions

Although the source of arsenic at the site is not confirmed, the most likely potmirake
according to theGAFB is historic agricultural application of arsefbased pesticides and
herbicides. A secondary potential source is soil leaching that can result from natural degradation
of residual petroleum hydrocarbons in the former storageaeea of ST004. In 1987, 1988, 1995,

and 2000 a total of 60 soil samples were collected and analyzed for arsenic from 27 soil borings
and groundwater well installation locations. Two soil samples exceeded the arsatrie Ber 1
Residential PCL of 2ehg/kg.

The performance of natural attenuation as an effective response action will be measured by
monitoring the concentrations of arsenic in the saturated Leona formation. If the monitoring
indicates a stabler decreasing plume within the twear monitoring timeframe, then reasonable
progress is being made, and the response action will be considered successful

Another emerging chemical often associated with large volatile organic chemical releasés we no
hereis 1,4Dioxane (1,4D).EPA now samples for 1,4 Bt mosthazardous waste sitesnd it
should be tested here particularly near the CT pliiael Storage Area, and the construction zone
at LF002.

In summary, it appears the Fuel Storagea®i®T004 continues to have free product being
recoveredSS®7 is being managed for elevated arsenic andADiy.additional sampling should
include 1,4D.A risk assessment should be conducted to determine the nature and extent of
contaminarg on the nearby factiies planned for sheltering the unaccompanied children.

SUMMARY AND CONCLUSIONS

The Southeast LandfillSL002/LF002) appears inside the Proposed Action Andgere housing

for children is being proposed by HHS showrnin Figure 2 of a recent 2018 Air Force Refiort

as well the 2017 FYR Figure2#* SeeMap X. In addition, early environmental studies in the
1980s conducted at the Southeast Landfill noted a variety of organic chemicals in soil and
groundwateanda much larger footprinOur primary concern is that the construction of housing

for these unaccompanied children would be where chemicals have been pradigpsded and
detected.

During the Remedial Investigation [jRactivities by NUS at the Southeast Landfill, organic and
inorganic contaminants were detected in soils and groundwater. The principal contaminants

4 Final Annual Inspection Report, Goodfellow AFB, LATREMRON, May 2018.
44 Final Five Year Review, Goodfellow AFB, Weston Solutions, Inc., April 2017, Figure 2.
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observed in surface soils were 1,1 dichloroethane, trichloroethane, chloroform, flouranthene,
chlordane, anh lead. The principal gundwater contaminants were 2 P-tetrachloroethane,
tetrachloroethene, trichloroethene, acetone, carbon tetrachlovédleylene chloridephthalates
several pesticides, arsenic and leBdth carbon tetrachloride anahethylenechloride were
detected above the MCL of 5 ugdt the SI002, were widespreadontaminant&cross the base,
andno known source was ever confirméxy numerous investigations.

TheseGAFB studies were incomplete and inadequate. They lacked the rigor of current standards
used today to make determinations on public hesdtfiety, andhe environmenfThe wells around
theSoutheast Landfill (LB02) were inadequate to characterize the contation, and these wells

were destroyed by the AFB and their consultariEarth Techafter only one sample appears to
have been collected from each of these wells 80grarsaga The need fonewtesting and risk
analysisis particularly obvious when one considers that children will be housed and have their
recreational needs met here. Much more assessment isvatkededbefore planning and
construction can begin.

In April 2001, the Air Force (AR Document 209) stated ddditional investigation was requested

by the TNRCC at both the Southeast Landfill (LFO02) and at the Fuel Storage Area (ST004).
Studies at ST004 continuand we have reviewed these documetswvever, we have not seen

any additional investigation &F002 as described in the Air Force Fact SHewte request these
investigations.

Figure 33 of the draft EAshowsexisting basehousingdorms withinthe carbon tetrachloride
(SS007 andFuel StorageT009 plume areas. We have concertigat indoor air risks remain
before asuitable closurean be achieveddditional studies are underway FPM Remediations

Inc. to finally close out he ST0O04 where free product was previously fourithe Carbon

Tetrachlorideplume area is continuing to Imeonitoredwith exceedances of Cand may extend
east to the Southeast Landfill wh&& was detected above the MCL many years%go.

A shelterfor unaccompaniedhildren is being plannezh an old landfill Currentdata is necessary

to assesegxisting health risks from the old carbon tetrachlorai® arsenigplumes that remain
today. The Air Force destroyed the monitoring wells arduF@D2in 2007. Carbon tetrachloride
was found in the southwest corradrLFO02 at 11 ug/L where groundwater flow mag b the
northeast based on earlier studi@sevious investigations appear inadequate. Our conc#ratis
the VOCs in groundwatehave been downplayed for decades and residual contamin@hoR,
2017,pg.5-3) has moved in the bedrock to the area of housing dormkernethe future temporary
housing will be locatedThe 1987 groundwater mapping shows the plume could easily flow
northeast toward the proposeklbusingDetention AreaThere are currently no welis use to
monitor current conditionat LFO02

We requesadditionalgroundwater dathe collectedat LFO02 to verify a clean closurandto
determine whethearecent dumping along the perimetsiooting galleriesandpaint ball course

45 ENVIRO facts, Goodfellow AFB Environmental Program Update, FaceShe 5, Apr i | 2001, ARest
Table.
46 Final Five Year Review, Goodfellow AFB, Weston Solutions, Inc., April 2017, p8. 5
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have notcontaminated the groundwater or caus®tbor air vaporand pathways$o be present
New replacement monitoring wells in tHd-002 area should be planne&ubstantial new
investigation@renecessary to determine current environmental conditions and whesttential
development here can benstructegafelyfor the new resident3 he Southeastandfill (LF002)
had a commercial/industrial closuie December1988 Since then shooting ranges and
miscellaneous debris from base projestdpaintball facilitiesnvereplaced without any regulatory
approvals as require@he footprint of the facility needs be laid out and theacomprehensive
sampling plaro collect soil andjroundwater datenust be preparegrior to havechildren inhabit
portions of LFO02.

Finally, per and polyfluoroalkyl substances (PFASS), also referred to as perfluorinated chemicals
(PFCs), were recently detected near the proposed HHS Facilities. Nine potential locations were
identified. EPA is particularly concerned about PFAS chemicHigy are persistent in the
environment, quite soluble in groundwater, bioaccumulative in wildlife and humans, and are toxic
to laboratory animals and wildlife, producing reproductive, developmental,yatehsc effects

in laboratory tests. These chemicals were found infRghating Foamsised in fire training areas.
Before any HHS housing is planned, the exact nature, extent and exposure potential for PFAS
should be well understoad all nine locations.
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Site Map 2 - Goodfellow Air Force Base (San Angelo, Texas)
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LEGEND
SOURCE #1: SOURCE #2: SOURCE #3: SOURCE #4: SOURCE #5:
Draft Environmental Final First Five-Year Review Final FYR, Weston Annual Inspection Report, Draft Final Site Inspection
Assessment (July 2018), (“FYR’), Weston Solutions, Solutions, Inc. (Apr. 2017), Lata-Kemron Remediation, Report, Amec Foster
Fig. 2-1 Inc. (July 2012), Fig. 1-2 Fig. 1-2 LLC, (May 2018), Fig. 2 Wheeler (Sept. 2018),
Figs. 2.3-1, 3.1-1, & 3.2-1
Site Status Closed Sites marked with asterisks
P d Detenti [ site Status Open * ?zl)é)f;w;o:l sSource #1;2(2017 oo Adusous Fili
roposed Detention Residential land use, Soil and ource Inspection Site Forming Foam
- Center Area == Crouhiaser deuxiarios FYR) ; (AFFF) Release
BEx i ial land use prohibited NOTE: All sites appear to have the NOTE: This 'tn‘;a}:;r incLIgd:zs mz Area
. designati in Si #2 & i { i -
SO oL Sourve #3. withthe excepiion of ST oy Lozan
- % ST-04 which appears as “Status Open”
| Groundwater disturbance in Source #3.
prohibited
[ No restrictions

Note Some site names, shapasd sizes shift from report to report over the years (<Z983).
In addition,AOC-04is described in documents, lidesnot appear in any of the source maps
reviewed.
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