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Chief, New York/Caribbean Superfund Branch
Emergency and Remedial Response Division

U.S. Environmental Protection Agency - Region II
290 Broadway, 20th Floor

New York, New York 10007-1866

Attention: GM/Massena Superfund Site Project Manager
Re: General Motors-Massena Superfund Site, Massena, New York

EPA Orders Index No. II CERCLA-20207 and 20215
— Industrial Landfill/Ground Water Colletion Trench Sampling Program Final Report

Dear Ms. Kelly:

\

In accordance with the Industrial Landfill/GWCT Sampling and Analysis Work Plan, enclosed is
the final report which provides the results of the sampling program. As discussed in section 2.4
of the Work Plan, the final report includes the results of the Industrial Landfill immunoassay
field testing and laboratory analysis of the samples collected during the field program. The
results of the geotechnical investigation are also included in the report and w1ll be used to
complete the final design of the ground water collection trench.

Should you or your staff have any questions regarding the contents of the report, please contact
me at (315) 764-2233 or Jim Hartnett at (315) 764-2239.

Sincerely,

Mé/?cm/‘

Douglas C. Premo
GM Project Coordinator

Enclosure
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1 copy (excluding plans or reports):
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Office of Regional Counsel
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290 Broadway, 20th Floor

New York, New York 10007-1866

Attention: GM/Massena Superfund Site Attorney
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Chief, New York/Caribbean Superfund Branch
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U.S. Environmental Protection Agency, Region 11

290 Broadway, 20th Floor

New York, New York 10007-1866

Attention: GM/Massena Superfund Site Project Manager
/

2 copies (or 3 if plan or report):

Mr. Ken Jock

Environmental Director

St. Regis Mohawk Tribe b
Tribal Community Health Building .
Route 37

Hogansburg, NY 13655

1 copy (or 2 copies if plan or report):

New York State Department of Environmental Conservation

317 Washington Street
Watertown, New York 13601-3787

Attention: Regional Hazardous Waste Engineer - Darrel M. Sweredoski, P.E.
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1.1 Document Intent

This Sampling and A:n'a;l-ysi?S"?Reportfwas_..prcpa;redj-by Camp Dr,
General Motors to document the investigation of the Industrial

| -I:n'tr"iu:eizi@on

osser and MoKse (CDM) for
Landfill at the-General Motors

Powertrain Facility in Massetia, New York. Thi-sydwumemt:pmféms_ the scope, methodology

- and results of wotk perforined to implement the Industrial La
Sampling and dnalysis Work Plan(CDM, July 1999).

1.2 Objectives of the Sampling and A

 The main objective of this samipling'an,d-_lanal_-y_si-s‘_v_izon_lc-was;a fo:

analytical and geotechnical engineering data irv'several areas of the si

data and allow CDM to develop final designs.and address the]
performed at the request of the U.S. ‘Bnvironmntal Protection i
additional information on the contents of the landfill and to-col
remedial designs. The-specific objectives relative to-the Indust
below., - S s

1.2.1 Industrial Lanafil

In a letter dated May 27, 1998, EPA requested that GM perfor:
- materials contained in the In
- sampling on a.ﬁiﬁ:y-foet.g;rid;w_ m
adequate to address concerns raised by the St. Regis Mohawk”

Chemical data on the landfilled material is not eritical for the ¢
* - Landfill closure or the GWCT, However, additional data on thy
landfill contents were collected which will addito the understan
the landfill and will be-useful in finalizing the desigrisd closure

122 Groundwater Control Trench Alignment

In the letter dated May 27, 1988, EPA required additional phys]
concerns raised duringreview of the Prgliminary Degign. EPA.

Yill/Groundwater Control Trench

\nalysis

ollect sufficient addirni_émal :
te-t0. supplement existing

PA-comments.  The work was

\geney (EPA) to.provide
ect additional data to finalize. =
ial Landfill and GWCT dre stated

‘additional characterization of the -

the Industrial Landfill. The letter indica ed that perforntance of Geoprobe’ .
ith accompanying immurioassay analysis would be conisidered

tibe. (SRMT).

élun;iTCalf designiof the -I=1ﬁ'&lus-trihil

> physical properties of the |
ding of the. physical properties-of o

:@@;15éi_ata_\-‘be'_ﬁfgic;wi-d@d'_at@.- alleviate
recogriized tifat

additional-data requested was.already ”a&a;iilﬁblé*5but;{empl¢ia_sﬂiz¢¢l_;
collected to' support the:proposed remedial design. The Sampli

preparation of the: final remedial design.

identified data which, whefr collected, rwou-l-d;c.bmﬁ.lg,m'ent'thﬁe'=¢ 5-i_ati-ng- d

‘The o.bj_eétives of acidifo;i'onal--\chanactérizat’ron of the GWCT aligy

Janusry. 14, 2000
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that additional data shauld
g sad Analysis Work Plan.

ment include:
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; The GM’ £acﬂamy is bondeued on uhe nmrﬁh

. Jonuary 14, 2000

- Saction 1
 Introduotion
® oollect geotechnical. data on clay sonls, |

' = collect data on suramgraphy beuween stat*i@ns %@@ a.md 134-00
.= collect data on stratlgraphy betwaen stavions 24*00 and tlie end of ﬂh@ GWCT

L :evaluate the extant of PCB: contamflnation outside of ﬁhe CWCT almgnmam, amd
»  evaluate the &Iiprcbpmate end pomt of the GW’CT :

Soil bormgs along the: east@m side.of the: GWCT wane alg ;:us ol mstﬂlllmmmifﬁ@l"mg’ﬁwélllsand
evaluafee the: groundwater quality al@ﬁg the GM/SR@M__ roperty line, .~ - - -

: 13 aokgireuznd

. .Thig secm@n pnovxdes a summary af ﬁhe Indilssﬂrml Lamdﬁlil imluehmg a: srta desempmom, s1te -
| 'hlstory, and a summary of prevmus mvestngati@hs .

1 3 1 Site Dewrwtmn

- Gemeral Motors Powerfrain: owns and. operat@s'ar alummum.; il ivom castin dcilit .-;1m, ﬁhe Town

‘ ‘of Massena, County o:ﬁ 8‘(1

by: {vhe;St‘ Lawnen@eé i
* Mohawk Indian Reservation, otthe south'by il Raguette Rive
.Reynolds Metals: Company amdi property ev\med.;by C‘omrall“

“The Indusﬁmal Landfil'is I@cated;lmi.athe ncnfﬁheast eorner_ﬁaf ﬁhea ; engﬂal Metors mperty Irt 1s '
* bounded to the north by the $t. La e Riverand on the vastby. th )

Regervation. It covers: appmxlmawly 12 acres and rises approximately
: 'sumumd;mg lamd - . _ o

1. 32 Sito‘---Histmf

~ GMrhas, operated an alminum. casting; plamt atthis Iovation sinpe 1958:: From 1968 to 1980, -
. PCBswerea compensnt of th zx_ll_famlgl_jer-ﬂpjiicis ug me: diggast ‘e‘-fmluy =
. PCBs provided protection againgt five and thermal »@héﬁampemme :

N manufacturing envitenment, @M no: Ionger usés the same diée ‘sﬁmg pn@eeas or Pst at ﬁhe o

faollity

5 M%ﬁlllmn ’Galllon fLagocam and

'Dummg operamwns PCB—contammg materxal dredgqéd Srot uhe 1. .
in ﬁhe I'mdustnial Landfill as well 3

froin the wastewater ﬁneatment plant was perwdmally depe)sned

G \PRDJECTS\GM\INDLAN~1 \TEKT\SEC’I‘IQM WRD
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as the'North and East Disposal areas. The Industrial landfill alz
concrete excavated duting plat-construgtion; flinace and solid:
debris, goil and tree stumps. The Indusirial Landfill was covers
in 1987 and 1988. | CDM developed a preliminary design for J
site-wide groundwater controls in June 1994,

1.3.3 Previous _Ih:\kesﬁgétiams

In-1979, Dames.& Moore conducted a pﬁéofliimimary';i-nvésﬁiagaﬁaib
disposal-practices on groundwater quality a the GM facility (D
- Investigatidns in the vicinity.of the Industrial Landfill included
ingtallations, - B

For a Remedial Investigation Feasibility Stucdy (RJ/FS), RMT
- 1985, 1986-and-1987. Aspart of these investigations soil bori
the vieinity of the Indugtrial Landfill, soil samples were colleqt

PCB content and mohitoring wells were installed a sampled. |

~ Aspartofa Compxt;ehansfve-_:Samp‘_l'ii%ng:.--and:“ a}ysispmgram, ]
 installed monitoring-and production wells, and performed: pum
~ in 1993, ' — ST T :

A compilagion of extisting soil boring and monitoring viell cons
Volume I of CDM's Preliminary Design Report for the Indust

Area/Containment Area and Site-Wide Groundwater Controls:
1.4 Document Format

A description of the Sampling and Analysis scope of wotk and

- Section 2. The results of the field programiand.a laboratory da
3. 'S.eeﬁ_iqm,4~‘.pxte_w~iq1wfhe¢g;_eﬂexl_mgr_ie-;jgtjfi;d:r~hy.dt¢;gﬁol‘e$géije‘rjs‘,@ﬁﬁing’j_ o
 evalugtion of the distribution of PCBs. Tables and figures are-
- Section. : o S

Supporting fleld and analytival data are.included ina separate-
and monitoring well construotion logs are included'in Appendi.

data are provided in Appendix B. Calculations are provided:in A PP
pondix D,

. analytical data for the landfill investigation ate provided in Ap)

- The scope of work and results of the. ge}i@)_,t:e'chnié;a-l éyaLu;ﬁtiom'
- However, intetpretation of geoteghnical conditiong as they efife
- presented in the final design docutments. -

Jenusry: 14, 2000, '
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-~ Seotion 1
~ Introduction

it

o received foundry sand; soil, and

industrial wate; conistruction”
od-with-an interim cap.constricted

dfill closure and construction of

wto:evaluate the effectsof

mes & Moore, January. 1982).
sbil borings.arnd monitoring well

serformed additional workin -
g8 were advanced through and in

d;and analyzed for grain size and

RM-advanced soil borings,
fing=-~te'sts at the Industrial Landfill

métizeh:;'l@gs'Wasipr_'es@ted in
rial Landfill, East:Disposal
CDM, June 1994).

wethodelogy is provided.in
a review are providediin'Section
“the Industrial Landfill and .
rovided at'the end-of each’

olume to this document. Boring
A, Hydraulic conductivity test
pendix C. Laboratory -

Eaﬁff;;pmss‘a’fmed inthis dooument.

t the remedial-design will be-







2.1 Introduction

‘Section 2
mpling and Analysis

e and Methodology

.'I‘:his.-se'etianvpx_ro;v»ides 4 description of the sampling an:d__analysié gcope'fof w@ir:k émdl-meﬁho'dofl@:gy.'

The sampling and analysis'work was comprised of two major tas|
Indu'sﬁvial‘.LaﬁdﬂllEusiﬂg'-Geo,pmb:es.san'clf-a geotechnical and hyd
- stratigraphy: surtounding the landfill-with soil -baringsf and monito

following subsections-document the investigation s ope and methodology for
soil boring, monitoting well installation and analytical tasks. - Oversight of the

provided by representatives of EPA (TAMS Consultants) and the Saint Regis.

Natiances from the Wark Plan ate described inSection 2.6, -
2.2 Geoprobe Borings
221 -\-'L.cbcaﬁoms ' B | | } _

The presence or absence of landfilled material containing greater

ks: an investigation of the -

than 500 mg/ksg PCBs was

ogeological investigation of the
ting well ingtallations. The -
the Geoprobing,
field programwas
Mohawk Tribe.

~ investigated by the advaneement of 153:Gsoprobe b orings (Industrial Landfill Geoprobe or ILGP-

001 through -153). -Geoprobe locations were laid out on a 50-foot grid over the top of the

Industrial Landfill. ‘This spacing resulted in 150 probe-locations Thtee additional probes were
refusal wasencountered within 10
nSfeet Ofthe onlgina‘rd@&‘aﬁon.

attempted in areas where several refusals were encountered. If:
feet of the ground surfice, an additional attempt was made with,
Additional Geoprobe attémpts;at ‘the stime- location were given s
to the number of attempts made (e.g,, ILOP-012A vas the first
was the second. off set attempt). In accordance with thie work P
depths greater than 10 feet the Geoprobe truck was directed to
locations are shown on Figure 2-1. Table 2-1 presents @ sumty
performed on-thye Industrial Landfill. The depths listed in Table
reached through all attempts-at each location. ' |

Two additional (I{eopno.bé:be.ﬁihgéf(mp-l 54 and ILGP 155) we
landfill to-provide additional geotechnical and chemical data alon
- groundwater collection:trench.

2.2.2 Methodology |

attached to a hydraulic derrick which was mounted

Ietter designaion correspending

-1 are the maximum depths

Geoprobe. direct push borings Wené advanced in -fmlr-ffoat- lengths by a-pneuntatic hammer

sampler were removed from the hole between samples. A probe

Janusry-12, 2000
ANTEXTVSHCTIONZIWPD

point was fixed in place and

offset. of ILGP-012, ILGP-012B
an; if reflusal was-encountered at
the next location. ‘Geoprobe
ary of'the Geoprobe borings

2

mz-fadvamedaazlong. the toe-of the
g the proposed alignment-of the

on.the back of a pick=up. truck. Push tods and |

2-1




- recovered sample was collected)

advanced to-the baginmmg of tnhe target sample dep‘ﬁh":‘---:Up'c}mwétra_

probe point was released to be pushed up into the:
‘advanced. Soil samples were c@llected in‘clear; pl
sleeve was.cut open lengthwise with a two knifé ti
deseribed prior to. sample colledtxon Upen completi
bentonite. '

Famplb tube -

223 Soll Sampiing

Soil samples were collected: coqtmumus ly: fnom vhe hase of ﬂhe c8
ground:surface using a four-foot long, ons-inch diameter Geopr
were recorded, a portion: of the material collected fromienc
- and placed in:clean glassware fi r'rmnnuneassay anglysis.

interval was:targeted for: samplig'wg and analysm T"
~ Landfill soil sampling anda ana]yéns

2.3 S.J]il cari;ngs
2.3.1 ‘Laoa,ﬂms

Sonl borings were. advanced at uﬂe l@oaeioms described ins nhe wor
presented’ on Flgure 2-1, . _ .

232 Mathmdolmgy '

The borings were drilled us«mg a| CM;E 75 truck:
operated with & rope on a cathegd. The borings w
joint casing:using wash rotany. and mud-rotary tech
“and l:he cuttings were washed: alit with e"whar watet:

re-advinced
iques.. The

Test Borings B-601; B4602 and M@' ;wmch_ wm.;_ smiplot

h_4~-”"’

If o particular stained in vfal:
e 29-2.- pres ‘

m%unteddhﬂlif’ig '

ot a po*lymeﬁ:- it v

' . ection 2
_ $cape and: Muﬂwdwlogy- :

x{hing =t1he narget sample dapth the

with: the sample as the sampler was
stic sleeves. |After retrieval;

bing @Wer' S@ﬂ samplés*:an mcevames W@I’G

e plasuc sample

‘.p to the'top e*f’ ﬁhe;pmnlamdﬁll

e sampler Aﬁ _1=deasoripulons

ual g opmem" of the entire
i85, ebsemd nthe: sleeve, thaf
nits a. surrufmary of: ixhe Indusumal

k:plan. "Soii%"bmtﬁng"éiﬁ.egtiéns are

qulpp .'wmh 8 saf@ty hamm&r -

~ using.only:water-$o that no. potenti | . Aterialiwas:

might impact future water qualil; samples. The ‘castig wag: ad¥
* borehole open during diilling, Borings B¢ ;
approximately. 201ft,, where:the: pillers switih

'~ the borshole to remain open wrif.\ﬂxeut the use of casing. ‘Tl p@]; g

a mud-tub. ‘The cuttings genoratod from. the.drilling opérati
managed by GM.. All didlling ﬁlﬁllds tremammg frotf the dr
the plant nreatmant system. ’

Janual
A \'rﬁxn‘\sad'nwz WRD

‘placed:-in dnums whmh wm

p@ﬁ&t‘ieﬂs were uneatfed qm-site in




Seotfon 2
Scope and Msthodal@gy '

Groundwater levels.in each soil boring were typically. teasured in the morning prior to- any
drilling activities; Upen completion. of the geotechnical i investi jation, Borings B~601, B~602-and
B-604 were: wmplzted as- mmnitzormg walls‘ Borings Bn603 and B-sos were: gwuteﬁl to- ﬂhe
surface uging a cgmemznbentonite gmut

- Al bcamngs were! rnomﬁored inthie: field by a Camp ‘x*esser and: MeKee (CIDM): nepn@s@nﬁatxve
Boring locations shown.on the location plan were determined by survey. Locations.and”

~ elevations ‘were surveyed and- uh ocations staked prior to the-initiation of figld work. ‘Boring.
location: B~605 was not moved-afterinitial staking. The as-built locations and elgvfatwns iofithe
three: mmmtormg wells and boring B-603 were surveyed after th ‘Feld work was completed. The _'
~ logs of the test: b@rmgs, are. pravxded in- Appendix A, : A

2.3. 3 Soll: &amplfng

: Soi] samplas were-collacted: combinuously from the: ground surface to total: depuh The samplbs Lo
were collected using 2-inch diameter- sp11t~spoons, 3-inch diaméter lined. spliunspoons, or 3vincsh
diameter thm*walled ﬁubes - o '

The 2-inohi-diemgter spht-spoon sa,mples Wl collcsueal aocondinz to AsTM D—lﬁ86'(2.; mch
- diameter split:spoon sampler driven 24 inches by. bl pws from &-M@-p@und hammet falling freely.
~ for 30-inches).. The number of blaws. required:to drive the sampler eaoh:6-ineh increment was _
recorded and the Standard Penetration Resistange (N -value) was.determined as the sum.of the
blows over the middle. 1 2-inches of peneurationﬁ Re presentative. soll:samples from: each. splxt
' fspoon were collected anhd: stored in Jars for subseq SNt review a d‘ laborauery tesnmg

The 3-inch: diameter lingd spllt—Spo@ns were driven 24 inches ugir g &, 14@~pound hammer ﬁalling _
30 inches. “'The lihed split spoons were used:to collect samples for possible permsability:testing of -
material whlch could not likely be collected with a thin-walled tube: The liners.consisted of clear:
~ plastic tubes, Upon retrieval of the: samiple, the end si-of-bhé_.-liner were capped ami the sample _
stomd for subsﬁquent review and laboratory testing. R . \

The.3~inch: dlametar ﬁhm-walled vubesiwem pushed: hydraulit;ally 24.inches. - upom;mmm'/al ‘the
ends of the sample were sealed with wax. Any space between the end of the sample and'the end

. of the-tube was then filled with sand and the ends of the tube were eapped with: pléstic: ca.ps
secured with PVIC tape: The ends wire:then sealed with another coating of wax, and ﬁhe samples =

. were placed upmght in a spemal‘ container for storage ;a_ncl tr.ansp

A summary of soil,—zbor.m'g sampling and:testing a1_s==providead?‘ in ’Palble 2.3

Januery 12, 2000+
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2.4 Monitoring W

2.4.1 Looations |

Three monitoring wells were installed during the field program. Two wells were -i_mstail_e‘d-along_
GM’s eastern property line abutting the St. Regis Mohawk Tribal Reservation. One additional
‘monitoring well was requested by EPA at the beginning of the eld program. This well was
installed in Boring B-604 between. the northwest.corner of the T wdustrial Landfill and the'St.
- Lawrence River. The screen interval of each monitoring well wasselected to-evaluate the interval
- with the highest likely hydraulic conductivity based on soil sample visual classifications,
Monitoring well surveyed locations and construction details are provided.in Table 2:4.

2.4.2 Construction

Monitoring wells-were-construsted with 2-inch interior diameter schedhile 40 PV'C machine
slotted screens and.risers. Screen intervals were 10:foot long:ot  wells MW-601 and MW:604.
Monitoring well: 602 ‘was-constructed-with a 5 foot soreeni al to account for the thinner
sand interval-encounteted in the boring at that location: Each well was-constructed with a 2-foot
: silt trap sump. Monitoring well constyugtion details
. schematics are presented on the moritoring well logs:

- 24.3 Development.

Each newly installed monitoring well was developed using a W "etravinertial pump.” This pamp is
- comprised of a power head attached to'the well's surface casing, de icated polyethylene tubing .
- and a check valve. The power head moves the tubing up and:down disating a pumping astion at
the check valve-and.water is discharged at the surface. A doughnut shaped polyethyléne block
can be installed around the check valve to generate surging action across the well screen. '

Each newly installed well was developed initially with the surge block installed. The tubing was
- withdrawn from the well in stages.so that the surge block opera ed across the entire screened
- interval. The surge block was:then removed and the welk piinp: dci::weim:ﬁh_e'_'Wan?tzraapumprunteils
the turbidity level -.stabiliz@d%bﬁlow-L'SQ.néﬁhthal@m%ﬁic.-tzuiélﬁi:dil;y* anits (NTUs). Development
water was pumped to drums ptovided by and managed by GM. | S

2.4.4 Hydraulic Testing

- Rising --haad and ‘fh‘lliﬁg-fhéad'eJhydﬁau;iiéi'.daﬁ'ductimi_ty tests: were performed on-each tiewly installed
- well. Tests were performed using.a Hermit 2000 antomiatid data Togger, down Hole pressure
transducer and an approximately six-foot long solid PVC slug. |
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2.5.2 Immumoassay:'rssting'

Fiold immunoassay testing for PCls

samples collected from -t*h‘..e-:Enﬁl@msﬁﬁiayl;«andﬁllf Standards and dilutions were selsoted to

detection limit of 500:mg/kg, There
 samples with conoentrations greater
blind duplicates were testéd.
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(EPA Method 4020) was performed on the Geoprobe -

- d-dilutior _ ‘provide a
ore, immunoassay testing was designed to identlty s6il
then:or less than 500 mg/ikg: ‘A total of 60T ‘samples:and 76

PAH immunoassay tests were perfor
identify soil.concentrations greater it

testing was also performed on'tinsate blanks. The detection
mgll) li'lnmu:np'assay testing was performed in

100 ugh (0.1
manufacturer’s instructions. .

.2.5.3 Laboratory Analyses

Atotaliof 7 0 =s-aﬁ1pll@s. and eightiof the
PCB analysis. Samples were analyzed | A M _
EPA Method 8270. -

the laberatory for PAH analyses by
2.6 Variances from th

A number of modifications were

-and Analysis Work Plan duringithe fi
accommodate conditions encounteret

~work plan objectives. After the first
modifications to EPA
modifications follows. - -

2.6.1 Gecprobe-Borings

information in ardas were severalrefilsals were encouttiens

B
|

0. EPA in a letter datec

Med on 77 samyiles with standards and dilutions selected’to
an or less than 50-and 500:mg/kg total PAKs. Imiuhogssay
limit was:greatér than or less:than
acdordance with the-test kit =~

.2@0‘-rs_er-;ies b_lim-é__!‘_.qmigaitqe:s-wene-—-sent‘ to \l.sheﬁmbmﬁatbry;far_ _
oy EPA Method 8080. Bight samples were forwarded to. -

e Approved Work Plan

¢ to the methods and procedutes delineatedin the Sampling
ld program. Muodifications were:made, 4s necessary, to-
i the field, to address comments and/or to better tishieve
Wesk of Geoprobing, GM transmitieda list of proposed
‘October 4, 1999. - A:discussion of variances:and -

‘Three additiqmalmpn@bebmnihgs%ouead“van@ed ?iiﬂvfﬁ_l?ieﬁmﬂ}m al Landfill mé»ipx;b&;idé;adﬁﬁﬁinnal

151, 153, anid 153. They are identifia

 located on:the regular grid spacing.

Two additional :@mpwbe borings (

landfill to provide additional geotecht

groundwater colléction trench:
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2.62 Soil Borlngs I

After the bonng locamens were st l@d in-the field, it was: nawﬁi ;téhat the pnop@sed l@cal;iﬁm of
boring B-603 lay just outside ulhe M petimeter fence. In addition; the ghound surface at the
location precluded truck access. A suitable locationt was axvailaliile just inside the fence e, T‘he
- purposes of thisboring were:ta evaliate the geotechiiical charasteristics of the yoil: 1%

proposed: aligriment of the guound%vater collection trench and to evalugte the’ pne«sm
~ of PCBs identified in MW-16. Those. @b,;eatlvas couldstill be:met at 4 Tocation insi
line. Themfore, the location: aﬁ{B-t 03 was moved to be within the f@nesd pmpwty‘ -

As memmaned ab@ve, Geoprobes Ware used:to oﬁfset b@mng B~6®3 to provide: addmomal

geoteehmcal ands chevmcal dita: alc#ng the proposed: ahgnment of the grmundwater colleemen L
trench. _ | _

263 :M@hit@rfm Well ;mtz-;awa#am;

At EPA’s nequest, an addiﬁxmnal i _'La)mtsmmng well was: inst}all@d at the B-604 loczammm; 'The puvpmse o
of this well was to allow: eolle«étu@ niand testing eﬁ’ groundwater qu»a]iby sampless_- ‘this-loe o
This well'was developsd and sam" lad: along Wwith the two: mmmﬂ@ﬂng weslls pmpers&df-in ’t&he Work .
Plan. ‘ _ : _

264 Field Testing

The Work Plan. svames ﬁhat soll'rsa nplesfrom the Geepmhs lumnmgs weuld be. pla@ed i --"bmwls,
- covered with-foil:and screened for VOCs: after 5 mintes, Iﬂimwevar duving the-initiglbori
was. noted that the volume: of soil vollepted in.the-4-foot long sampler would not fit.
and that transferring soil to bowls arid: covering them with:foil would interfere: withiscresning-anc 1
sampling diserete.intervals within the: samples. An: alternative method was idehiifiet ‘i fhe: fleld
by the CDN and TAMS representativies where the entive Tength of the soil sample. could be
soreened in:the.acrylic:tube and se acted mt@rvals could be: fu:mher seraane@ for H&adspaae ina
“controlled repeatable manner. I _

Upon retrieval. fmm the sampler, the: aqnylie tube was, ‘placed: ona table. amd op@ned wit}h amcuﬁter .
containing two-razor knives, Thisiresults in a one'inch wids reniovable lid it the acrylf uu‘be L
The sample was scarified with a screwdniver and the- probe of the organic va,por ;
- placed in the: headspace. created by lifting one side of the 1-inch wide lid,: The;
slowly down the sample and any readings. noted: 1If. any areas-of the sarmple core ‘ ; :
release VQ‘Cs, a pontion of this: mtbrval WAS. placed ina.zip lmck bag and g neadmg w»as taken fﬁom=..-

: é“
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| Section 3
Sampling and Analysis Results

3.1 Introduction

This section presents the results of the sampling and analysis program. These results are
presented in tabular and narrative form. A laboratory data quality assessment is provided in
Section 3.7. Data evaluation is presented in Section 4.

3.2 Geoprobe Borings

One hundred and fifty three Geoprobe borings were advanced through the Industrial Landfill.
Depths of penetration ranged from 8.0 to 36 feet. If refusal was encountered within 10 feet of
ground surface, borings were relocated, typically within five feet of the staked location, and
advanced again until depths greater than 10 feet were reached. This was the case at all but one
location (ILGP-119), where refusal was encountered at a depth of 8 feet on three attempts. Based
on partial recoveries, refusals were typically encountered on concrete, or rock located within or
near the bottom of the landfill. Native material was reached and identified in approximately half
the borings advanced (70 out of 153). In another 14 borings, the anticipated pre-landfill surface
elevation was reached but native material was not noted.

The landfill is capped with an interim clay cap, topsoil and grass. The thickness of the
compacted clay observed in Geoprobe borings ranged from 4 to 23 inches and averaged

approximately 10.5 inches. Compacted clay thicknesses of less than 6 inches were observed at
only two locations (ILGP-111, 4" and ILGP-139, 4.5™).

The soil types observed in the landfill fell into four general lithologies:

1}  General Fill, consisting of fine sand, silt, gravel and clay

2)  Foundry Sand, consisting primarily of fine to medium sand

3} Miscellaneous Debris, consisting of metal, wood, plastic, brick fragments, etc., and

4y  Native Soil, consisting primarily of fine sand and silt, which typically contained rootlets

and trace organic material.

Soil samples were typically dry to moist. The percent moisture recorded for analytical samples
ranged from 3 to 29 percent (a native soil sample) and averaged approximately 12 percent.
Geoprobe boring logs are presented in Appendix A.
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3.3 Soil Borings and Monitoring Wells
3.3.1 Soil Borings

Soil borings were advanced where additional stratigraphic and/or geotechnical information was
required and where monitoring wells were installed to characterize groundwater quality
proximate to the Industrial Landfill. Soil types encountered in CDM borings are generally
consistent with soil descriptions from previous borings. Soils were described and classified in
the field, and visual classifications are included in this section. Geotechnical laboratory results,
when available, will be used to verify these classifications. Soil boring and monitoring well
installation logs are provided in Appendix A.

Boring B-601 is located south of the landfill along the fence line between the GM property and
the St. Regis Tribal Reservation. At boring B-601, soil types from the ground surface downward
include ten feet of loose, grading to medium dense to dense brown fine sand with some silt (SM),
underlain by 18 feet of medium dense brown to olive grey silt with trace clay (ML), underlain by
23 feet of interbedded dense grey silt and fine to coarse sand (ML/SM), underlain by a very dense
grey silt with some gravel and trace fine sand (ML). Monitoring well MW-601 was screened
from 42 to 52 feet below ground surface across the interbedded silt and sand.

Boring B-602 is located on the east side of the Industrial Landfill. At boring B-602, soil types
from the ground surface downward include four feet of medium dense brown silt with little clay
(CL), underlain by three feet of very stiff grey brown mottled clay with little silt (CL), underlain
by 13 feet of dense grey silt (ML), underlain by four feet of very dense grey medium to fine sand
with trace silt and fine gravel (SP), underlain by grey silt with little fine sand and fine gravel
(ML). Monitoring well MW-602 was screened from 20 to 25 feet below ground surface across
the grey medium to fine sand.

Boring B-603 is located at the northeast corner of the Industrial Landfill. At boring B-603, soils
from the ground surface include six and one half feet of medium dense grey brown sand with
some gravel (SP/GP), underlain by nine and one half feet of very stiff grey brown mottled clay
(CL), underlain by 17 feet of dense grey silt and fine sand with little fine gravel (ML), underlain
by very dense grey silt with little fine sand and gravel (ML). Undisturbed tube samples were
collected from the clay layer and three-inch lined split spoon samples were collected from the

dense grey silt near the base of the boring. No visible evidence of contamination was noted in B-
603.

Boring B-604 is located at the northwest corner of the Industrial Landfill. Soils at this location
include two feet of brown to olive grey stiff clay with some silt (CL), underlain by 10 feet of
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medium dense grey silt with some clay (CL), underlain by four feet of hard grey-olive mottled
clay (CL), underlain by four feet feet of medium dense grey silt (ML), underlain by 14 feet of
interbedded medium to fine sand with little silt and very dense grey silt (SM/ML), underlain by
very dense grey silt (ML). Monitoring well MW-604 was screened from 25 to 35 feet below
ground surface across the medium to fine sand with little silt (SM).

Boring B-605 is located west of the Industrial Landfill along the groundwater collection trench
alignment north of the North Disposal Area. Soils at this location include four feet of medium
dense brown to olive silt (ML), underlain by eight feet of very stiff clay with trace to little silt
{CL), underlain by ten feet of dense grey silt (ML), underlain by 16 feet of interbedded fine to
coarse sand and dense grey silt (SW/ML), underlain by very dense grey silt (ML),

3.3.2 Monitoring Wells

Monitoring wells were installed in three soil borings. Monitoring well construction details were
provided in Table 2-4. Monitoring wells were developed prior to groundwater sampling and
hydraulic conductivity testing. Each of the newly installed wells was tested by rising and falling
head slug tests. The results of the hydraulic conductivity testing are provided on Table 3-1.
Hydraulic calculations are provided in Appendix B.

3.4 Immunoassay Testing
3.4.1 PCBs

The results of PCB immunoassay testing and laboratory analyses of Industrial Landfill Geoprobe
boring soil samples are provided on Table 3-2. A comparison of parent and duplicate sample
results is provided in Table 3-3. Results of PCB immunoassay testing and laboratory analyses of
soil boring and peripheral Geoprobe samples are provided in Table 3-4.

A total of 697 samples and 76 blind duplicates from the Industrial Landfill were tested for PCBs
by immunoassay. Standards and dilutions were selected to provide a detection limit of 500
mg/kg. Therefore, immunoassay testing was designed to identify soil samples with
concentrations greater than or less than 500 mg/kg. Of the 697 samples tested for PCBs by
immunoassay; 193 (27.7%) had negative photometer readings indicating PCB concentrations
greater than 500 mg/kg. A total of 70 samples were forwarded to the lab, 46 of which had
negative photometer readings and 24 of which had tested less than 500 mg/kg by immunoassay
(positive photometer readings). For the 46 samples which had negative photometer readings, the
lowest laboratory derived concentration was 1.8 mg/kg, the highest was 18,000 mg/kg, the mean
was 1,109 mg/kg, and the median was 250 mg/kg. PCBs were also detected in each of the
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samples sent to the lab which tested less than 500 mg/kg by immunoassay. Laboratory

concentrations of these samples ranged from 0.10 to 180 mg/kg, the mean was 32 mg/kg and the
median was 15.5 mg/kg.

Comparison of the immunoassay tests and the laboratory data indicate a significant conservative
bias in the immunoassay testing. There were no false negatives (immunoassay tests less than 500
mg/kg but laboratory results greater than 500 mg/kg). However, only thirteen of the 46 samples
(28%) which had negative photometer readings (i.e., tests indicating greater than 500 mg/kg by
immunoassay) contained greater than 500 mg/kg based on laboratory analysis. Several factors
which may have contributed to this conservative bias are discussed in Section 3.6.

Immunoassay testing was also performed on rinsate blanks. The detection limit was greater than
or less than 100 1g/l (0.1 mg/l}. None of the rinsate blanks contained detectable concentrations
of PCBs.

3.4.2 PAHs

The results of PAH immﬁnoassay testing and laboratory analyses of Industrial Landfill Geoprobe
boring soil samples are provided on Table 3-5.

PAH immunoassay tests were performed on 77 samples with standards and dilutions selected to
identify soil concentrations greater than or less than 50 and 500 mg/kg total PAHs.

Of the 77 samples tested, 12 tested greater than 50 mg/kg total PAHs and 2 tested greater than
500 mg/kg total PAHs. Eight samples were sent to the laboratory, Immunoassay test results
correlated with laboratory results.

3.5 Laboratory Analyses
3.5.1 Soil

The results of PCB immunoassay testing and laboratory analyses of Industrial Landfill Geoprobe
boring soil samples are provided on Table 3-2. A comparison of parent and duplicate sample
results is provided in Table 3-3. Results of PCB immunoassay testing and laboratory analyses of
soil boring and peripheral Geoprobe samples are provided in Table 3-4. The results of PAH
immunoassay testing and laboratory analyses of Industrial Landfill Geoprobe boring soil samples
are provided on Table 3-5.
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3.5.2 Groundwater

Groundwater analytical results are provided in Table 3-7.
3.6 Immunoassay Data Quality Review

Immunoassay test kits are designed to be conservative. They are designed to provide a 95
percent confidence level that if the test kit result indicates a sample is less than the target level it
is, in fact, less than that level. Conversely, the maximum expected false negative rate is 5
percent. The conservative bias is proportional to the dilution of the standards. For example, a
test kit designed to read greater than or less than 1 ppm actually tests greater than or less than
approximately 0.7 ppm to provide the 95% confidence level. Accordingly, the test kit designed
to test greater than or less than 500 ppm actually tests greater than or less than approximately 350
ppm. However, based on the comparison of the immunoassay data with the laboratory data, the
conservative bias of the test kits that occurred on the landfill samples was larger than designed.

As part of the immunoassay data quality evaluation, CDM contacted Strategic Diagnostics Inc,
(SDI), the manufacturer of the EnSys test kits used at the GM Industrial Landfill
characterization, to discuss the Industrial Landfill immunoassay results, SDI ran EnSys and
RaPIDAssay immunoassay test kits on ten samples which had been analyzed by CDM and the
laboratory. SDI ran the EnSys kits with detection levels of 150 and 500 mg/kg. The results of
SDI’s comparative analyses are provided on Table 3-6. Two of SDI’s tests resulted in false
positives at the 500 mg/kg detection level (corresponding laboratory concentrations were 480 and
240 mg/kg). Three of the tests resulted in false positives at the 150 mg/kg level (corresponding
laboratory concentrations were 88, 15 and 0.23 mg/kg). Five of the ten SDI results correlated
with the field immunoassay testing and five did not. Where different, the SDI testing showed
less conservative bias than the field immunoassays. However, SDI did note a greater
conservative bias in the analyses than is typical for the EnSys test kits.

SDI reviewed the procedures used by the field testers and reviewed records for other projects
which used kits from the same test kit lot. No irregularities were identified in the testing
procedure performed in the field and no reports of abnormally high false positive rates were
reported for other projects where test kits from the same lot were used. SDI noted that the
dilution performed on this project (to get to greater than or less than 500 mg/kg) was the largest
amount of dilution recommended for use with the EnSys test kit. SDI also noted that similar
conservative biases were not noted for the EnSys tests run at the 1 and 10 mg/kg test levels
during this project and previously run PCB immunoassays using the EnSys test kit at the GM
site.
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SDI indicated that interference, sample heterogeneity, mixtures of Aroclors and/or a
compounding conservativism in the dilution may have contributed to the conservative bias and
the rate of false positives observed on this project. Interference with the test kits may occur in
samples that contain substances which react or interfere with the immunoassay test. SDI noted
that interference most often occurs during the extraction of absorption phase. In these cases, the
immunoassay test kit may indicate a concentration greater than the target amount and the

laboratory results indicate a concentration less than that amount (SDI, personal communication,
January 6, 2000).

Sample heterogeneity could also cause discrepancies between field and laboratory results,
Comparison of the field immunoassay duplicate pair results show that 10 of 74 (13.5%) did not
correlate with the parent sample immunoassay test result, Although there is relatively good
agreement between the results for a soil matrix, this result indicates some hetero geneity is
present in the samples analyzed. This is consistent with field observations where a four-foot long
Geoprobe sample tube might contain a variety of soils or materials. Most of the samples
collected had a significant proportion of fines (silt and clay) which made homogenization
difficult. Although the samples were transferred from the Geoprobe sleeves to a stainless steel
bowl and mixed, the fine grained material would often ball up during the homogenization step.
This is significant because small aliquots of the soil are used for both the immunoassay testing
(10 grams) and laboratory analysis (30 grams). Sample heterogeneity would be expected to yield
random discrepancies between the field testing and laboratory. However, if

the field analyst typically selected the smaller fraction due to the smaller aliquot requirement or a
more stained portion of the sample to be conservative this might result in a discrepancy with a
conservative bias.

Although the majority of samples contained exclusively Aroclor 1248, the presence of Aroclor
1254 or 1260 was noted in 9 of the 70 samples sent to the laboratory. The EnSys test kit used at
the Industrial Landfill was calibrated based on Aroclor 1248 but is twice as sensitive to Aroclor
1254 and 1260. The minimum detection limit for Aroctor 1248 is 1 mg/kg which was diluted to
read greater than or less than 500 mg/kg for this project. The same kit has a minimum detection
limit of 0.5 mg/kg for Aroclor 1254 and/or 1260 which would result in a test concentration of
greater than or less than 250 mg/kg at the dilution used. These test concentrations listed do not
include the approximately 0.7 conservative bias factor discussed above. Therefore, the presence
of Aroclor 1254 could result in a conservative bias and resulting false positive immunoassay
results.

It is probable that a combination of factors resulted in the significant conservative bias between
the field and laboratory results. Due to the conservative bias, immunoassay tests results less than
500 mg/kg strongly indicate a real (laboratory tested) concentration of less than 500 mg/kg
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PCBs. However, it is very likely that a significant portion of the samples with immunoassay
results greater than 500 mg/kg are also actually less than 500 mg/kg PCBs.

To apply the immunoassay results to the entire data set, CDM performed an analysis of the
immunoassay photometer readings compared to laboratory analytical results. None of the
samples tested in the lab that had photometer readings between 0.00 and -0.57 had a laboratory
measured PCB concentration greater than 500 mg/kg. A plot of the photometer readings vs. the
natural logarithm (In) of the laboratory PCB results yields a linear correlation. A linear least
squares best fit line through the plotted data provided the followi ng equation:

Photometer = -0.166 x In[LabPCB(mg / kg)] + 0.497

with a correlation coefficient (1?) of 0.671. Substitution of a PCB concentration of 500 mg/kg
into this equation yields a photometer reading of -0.535 as the value equivalent to S00 mg/kg
PCBs in a sample. A total of 88 samples had photometer readings between 0.00 and -0.53.
Seventeen of these samples were sent to the laboratory and all had detectable concentrations of
PCBs less than 500 mg/kg. Based on the photometer vs. lab result correlation, immunoassay
samples with readings greater than -0.53 should be considered to contain PCBs at concentrations
less than 500 mg/kg within a confidence level of approximately 95%. It is important to note that
the false positive result for samples with photometer readings less than -0.53 is still
approximately 55 percent. Therefore, it is still likely that a percentage of the samples which had
photometer readings less than -0.53 contain PCBs at concentrations less than 500 mg/kg.
However, this percentage cannot be accurately estimated with the data available. Therefore, an
adjusted immunoassay result based on photometer readings greater than or less than -0.53 is used
in the data evaluations provided in Section 4.

There were no discrepancies noted between PAH immunoassay testing and the corresponding
laboratory analytical results.

The 86.5 percent agreement between immunoassay field duplicate pairs indicates that although
some heterogeniety is present, the samples are representative of the sample interval tested.
Because the immunoassay results are conservative, they are useful to characterize the material
within the landfill which does not contain PCBs greater than 500 mg/kg. When adjusted to
equate photometer readings less than -0.53 to indicate PCB concentrations greater than 500
mg/kg, they are useful in characterizing the rest of the landfill material tested. However, it is
important to consider that there was still an approximate 55 percent false positive rate for those
samples sent the the laboratory which had photometer readings less than -0.53. Therefore, the
number of samples and volumes of material represented by the immunoassay results as
containing greater that 500 mg/kg is likely to still be conservative.
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3.7 Laboratory Data Quality Assessment

3.7.1 Introduction

This section presents the data quality assessment (DQA) for the laboratory results of PCB and
PAH testing of soil and groundwater conducted as part of the Industrial Landfill sampling and
analysis program. Soil samples were collected September 27, 1999 through October 27, 1999,
Groundwater samples were collected on December 9 and 13, 1999. In accordance with the work
plan, soil samples were tested in the field using the EnSys Immunoassay kit for PCBs and a
fraction of all the soil samples collected were sent to Galson Laboratoties for analysis. Samples
were analyzed for PCB Aroclors using EPA method 8082, and a smaller subset of samples were
analyzed for PAHs using EPA method 8270. Groundwater samples were analyzed for PCB
aroclors using EPA Method 8082, semi-volatile organic compounds (SVOC) by EPA Method
8270 and volatile organic compounds (VOC) using EPA Mehtod 8260. Each sample delivery
group (SDG) was reported in conformance to NY DEC ASP Level B deliverables package. The
samples submitted for laboratory testing are listed below, organized by the SDG designation
given to the sample set at the laboratory.

Samples Submitted for Laboratory Analysis

Soil
SDG - L4748 . 155089 - L55115 “{LS5S142 - - L34564 154936 | L35305
Parameter { PCB PCB PCB PAFI PCB PCI3 PCB
Sample list| ILGP-004-04 | ILGP-037A-04 | ILGP-006-06 | ILGP—006-06 | ILGP-001-05 ILGP-081-02 | [LGP-134-01A
-005-05 -037A-06 -007-04 -007-05 -002-03 -(081-06 -154-01B
-011-04 -038-06 -007-05 -015.05 ~{(05-04 -082-006 -154-02A
-022-02 -038-07 {07-07 -015-06 -009-035 -082-08 -154-02B
-032-05 -038-08 -015-05 -016-04 -018-03 -082-09 -154-04A
-033-08 -048-04 -015-06 -(16-07 -019-05 -(92-01 -154.04B
-033-09 -048-05 -016-04 -025A-05 -019-06 -092-02 -154-04C
-045-07 -(049-05 -016-07 -131-02 -020-06 -200-40 -155-02A
-069-05 -(359-05 -025A-05 -030-05 -155-02B
-069-06 -059-06 -131-02 -041-05
-100-05 -060A-04 -138B-03 -053-04 Note: This
-100-06 ~060A-05 -140A-05 -064-02 SDG contained
-107-02 -061-05 -141-06 «200-01 the final
-109-05 -061-06 ~141-07 «200-07 samples
-110-05 <061-07 -141-07 -Rinsate-3 collected
-115-02 -145-04 {Mative) for the ILGP
-123-02 ~145-05 -142-05 and also
-200-25 -200-47 «143-04 included,
-200-32 -200-49 -200-39 samples from
the Raquette
River study
which arc not
included in this
discussion
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Groundwater

ShG. Com ] L56369 . - ]

Parameter VOC, SVOC, PCB Collecled on:

Sample list MW-601-01 12/9/99
MW-602-01 12/9/99%
MW-602-02 12/13/99%
MW-603-01 12/9/99
MW-603-02 12/9/99
MW-604-01 12/9/99
Trip Blank 12/13/99
Trip Blank

The intent of this review is to provide a general assessment of the overall quality of the data
packages. This DQA is based upon the review of the summary data package submitted for each
SDG and a random sample of the raw data submitted.

Laboratory quality control data associated with these samples were reviewed in accordance with
EPA SW-846 and EPA Region II CLP data validation criteria as referenced in Qrganics Data
Review , SOP No. HW-6, Revision 11, June, 1996. The analytical criteria was assessed against
the methods as written in SW-846 and acceptance criteria and guidelines for action were as given
in the EPA Region II guidance. This assessment includes a review of the reported quality control
results, sample results and associated chain of custody (both field generated and internal
laboratory) documents. Project-generated quality control data were also reviewed. Field blank
samples as well as field duplicate samples were included as part of the sampling program,

3.7.2 Data Summary Review

The data summary packages for each SDG was reviewed.
The data summary packages included:

Cover letter

Sample receipt and deliverable package checklists
NYS DEC Summary Forms

Chain of Custody forms

Quality Control Data Summary

Sample Data (Form I)

This assessment includes a review of:

Sample Holding Time Data

Matrix Spike/Matrix Spike Duplicates
Surrogate Spike Recovery
Laboratory Reference Samples
Laboratory Method Blanks

Sample results

January 14, 2000
CAPROJECT S\GMUNDLAN-NTEXTASECTIONI. WPD 3_9




e

Section 3
Sampling and Analysis Resuits

It was noted that the sample preparation method used for soil samples varied by analytical batch
between EPA method 3550 (sonication) and method 3540 (soxhlet) extraction techniques. While
both of the preparation methods used are valid techniques for the analytical methods used (8082

and 8270); it is preferable to maintain consistent preparation and analysis techniques for a data
set.

3.7.3 Chain-of-Custody (COC) and Hold Times

Review of COC documents, prep laboratory records and summary tables in the report packages
indicate that samples were received at the laboratory in good condition and within the required
holding times. NYS DEC requirements specify a holding time of up to five days beyond the
verified time of sample receipt (VTSR) for sample extraction and 40 days from the time of

sample extraction to analysis. In addition, the VTSR must be within 48 hours of sample
collection.

3.7.4 Blanks
Soil

Laboratory method blanks were prepared and analyzed with each analytical batch. Laboratory
blank results showed the absence of any contamination problems with aqueous blanks reported
as non-detect at 0.56 ug/L PCB Aroclors (0.56U) and solid blanks non-detect at 330 ug/kg PCB
Aroclors and PAH compounds (330U). The field rinsate blank submitted as part of SDG L54564
was reported as a non-detect (0.56U PCB Aroclors).

Groundwatery

Laboratory method blanks were prepared and analyzed with each analytical batch. Methylene
chloride was detected in two of the Laboratory Blanks analyzed with the samples at 9 and 5
ung/L. Results for samples MW-601-01, MW-603-01, MW-603-02 and the Trip Blank received
at the laboratory on 12/10/99 reported methylene chloride as estimated values below the
reporting limit with a qualification for the blank results (2JB). It is recommended that the
methylene chloride results be reported as "not detected" at the standard reporting mit (5 ).
Laboratory blank results showed the absence of any contamination problems with aqueous
blanks in the analysis of samples for semi-volatiles and PCBs. It was noted that a few sample
results included phenol detected at the reporting limit and diethylphthalate detected below the
reporting limit; but these compounds did not appear in the laboratory blanks.
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3.7.5 Matrix Spike/Duplicate

Soil

The MS/MSD results produced little useful information. The dilutions required due to the levels
of PCB found in the samples caused the spiked compounds to be “diluted out” and
unquantifiable in a majority of the MS/MSD sets. The MS/MSD performed on the one sample
with lower PCB concentrations (B-603 S-13 as part of SDG L.55305) showed recoveries and
precision within acceptance limits. The MS/MSD for PAH analysis (SDG 55142 sample ILGP-
006-06) showed acceptable recovery of the spiked compounds and precision between the spiked

pair as just above the advisory limits. Additional evaluation of the MS/MSD pairs is discussed
in Section 5.0.

Groundwater

Recovery of spiked target compounds from sample MW-602-02 indicate that the analyses (VOC,
SVOC and PCB) were in control relative to precision and accuracy. Additionally, blank spike
samples were analyzed by each method with acceptable results.

3.7.6 Surrogate Compound Recovery

Soil

As in the discussion of the MS/MSD data, the dilution required for PCB analysis caused the
surrogate compounds to be “diluted out™ and little useful information was available for review,
The surrogate recoveries for control samples (blanks and blank spikes) were all within

“acceptance limits. The surrogate compounds recoveries for those samples not requiring dilutions

of 10x or greater showed acceptable recoveries. The surrogate recoveries for the PAH analyses
(SDG 55142) were all within acceptance limits.

Groundwater

Recovery of surrogate spike compounds from the VOC, SVOC and PCB analytical samples
showed acceptable recoveries.

3.7.7 Laboratory Reference Samples

The laboratory analyzed Blank Spiked (BS) samples with each analytical batch and the recovery
of PCB and PAH from these control samples was within acceptance limits. It was noted that the
acceptable recovery limits for PCB in the BS varied from batch to batch (68-106%R for Aroclor
1016 and 80-117%R Aroclor 1260 in batches L54748 and L54564, 58-106%R for Aroclor 1016
and 50-117%R Aroclor 1260 in batches 55089, L55115 and L54956). The recoveries reported
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for all samples were greater than 50% and the recovery for at least one of the two spiked
Aroclors was within the most stringent acceptance limits,

3.7.8 Field Duplicates

A fraction of the samples collected were submitted to the laboratory as blind field duplicates.
Unfortunately, of the 10 samples submitted as duplicates only three samples had the parent
sample submitted for laboratory analyses (the remaining seven were only tested using the field
test method). The results of the complete duplicate analyses are presented below.

Field Duplicates (results as ug/kg)

Duplicate Sample. [“Original Sample - -Original Result::] "Duplicate Result- -]  RPD

ILGP-200-01 IGLP-009-04 25,000 AR1242 26,000 AR 1242 3.92%

7,700 AR1254 7,700 AR 1254 0.00%

ILGP-200-07 IGLP-053-04 1,500,000 AR1248 1,990,000 AR1248 | 23 5%

ILGP-200-40 1GLP-081-02 17,000 AR1248 25,000 AR1248 38.1%
[LGP-200-59 IGLP-016-04 §7,000AR1242 94,000 AR1248 N/A

The results of the duplicate analyses for samples IGLP-009-04, ILGP-053-04 and IGLP-081-02
showed general agreement between the duplicate pairs. However, in the analysis of IGLP-016-
04 and its duplicate, the laboratory identified the Aroclor as 1242 in the original analysis and
1248 in the duplicate. The quantitation of Aroclor based on those identifications shows 139%
relative percent difference (RPD). This result may be attributable to:

" Environmental weathering of the Aroclor making laboratory identification of the PCB
tenuous between 1242 and 1248
Sample heterogeneity
Field error in mislabeling or attributing the sample and duplicate

When Aroclor 1242 is subjected to environmental weathering, the lighter weight components
(early eluting peaks on a GC) are often diminished in relation to the heavier components and the
GC pattern may be appear similar to Aroclor 1248.

Review of the sample results indicates that the landfill material is extremely heterogeneous.
Samples from the same Geoprobe boring at varying depths can contain varying concentrations of
differing PCB Aroclors.

This is an isolated incongruity and all other precision data indicate that the system was achieving
the required quality objectives.
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3.7.9 Raw Data Review

Soil

In order to perform a random sampling review of the raw data, three SDGs were selected at
random and eight samples from those SDGs were selected. The raw data from each of these
SDGs was reviewed to evaluate whether or not the calibration requirements and sample result
calculations were properly performed. EPA method 8082 specifies that quantification is based on
the average response of five peaks for each Aroclor. The full five level calibration response
factor for each Aroclor is applied to the average response from the same five peaks detected in a

sample to arrive at the extract concentration. The sample preparation information is then used to
calculate the final soil concentration.

The continuing calibration data was reviewed to ensure that the daily check standard results were
acceptable and continuing calibration standards for each Aroclor detected in field samples in that
analytical sequence were analyzed. The raw data from each of the selected samples was then
used to verify the calculated sample results reported on the sample result forms (Form I). The
samples that were reviewed are listed below.

The following samples were subjected to raw data review:

SDG Sample
L54956 ILGP-081-02
L54956 ILGP-092-01
L54748 ILGP-033-09
1.54748 ILGP-045-07
154748 ILGP-100-06
L55115 ILGP-006-06
L55115 ILGP-016-07
L35115 ILGP-141-07

All of the raw data reviewed (initial calibration, continuing calibration and sample result
calculations) was found to be acceptable.

Groundwater

The raw data package received for this SDG was reviewed to ensure that the calibration
requirements and sample result calculations were properly performed. Continuing calibration
data was reviewed to ensure that the daily check standard results were acceptable. The raw data
from sample MW-601-01 was then used to verify the calculated sample results reported on the
sample result forms (Form I). All of the raw data reviewed (initial calibration, continuing
calibration and sample result calculations) were found to be acceptable.
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3.7.10 Evaluation of MS/MSD Data as Replicates

Because of the paucity of precision data from field duplicates and the fact that required dilutions
rendered the spike recoveries from MS/MSD samples mostly useless for determining quality — the
MS/MSD data was evaluated as replicate data. Because the Aroclor concentration(s) inherent to
the sample greatly exceeded the spike amounts in the MS/MSD samples, and the spiked Aroclors
were not the same as those found in the parent samples — the MS/MSD could be used as a gauge of
laboratory analytical precision. Three sample/MS/MSD groups from three SDGs were evaluated.

The original (parent) sample result and the MS/MSD sample result for the Aroclor present in the
parent sample are presented below. Because three concentration values were available for each
Aroclor detected in the samples; relative standard deviation (RSD) was used to evaluate the data
rather than the RPD statistic generally used for duplicates

Results of Sample/MS/MSD groups

Sarriple- Original Result¥ MS:result* -~ | MSD Result . | %RSD -
ILGP-141-07 150,000 AR1242 180,000 AR1242 150,000 AR1242 11%
[LGP-141-07 15,000 AR1260 22,000 AR1260 18,000 AR1260 19%%
[LGP-092-01 36,000 AR1248 34,000 AR 1248 29,000 AR1248 1%
ILGP-033-09 31,000 AR1248 29,600 AR1248 21,000 AR1248 20%

* All results as #g/kg corrected for moisture,

These RSD levels indicate that the precision exhibited by the laboratory for the analysts of PCBs
in these samples is within an acceptable range.

3.7.11 Data Review Conclusions
Soil

Evaluation of the laboratory data from the Industrial Landfill Geoprobe program indicate that the
analytical program generally met requirements for precision and accuracy. The only problem
encountered was the incongruous Aroclor identification and quantification for the duplicate of
sample of ILGP-016-04. Data review guidelines do not require qualification of the data based
solely upon the duplicate incongruity, but suggest additional investigation may be required.
Because of the dilutions required for many of the samples, surrogate compound recovery and
MS/MSD recoveries could not be fully evaluated. Those quality control data that yielded useful
information were generally in control. Evaluation of raw data showed that the laboratory
properly carried out calibration and quantification schemes. Evaluation of MS/MSD data for
precision showed that the analytical laboratory yielded acceptable precision. Based on the results
of this review, the data from the laboratory analysis of Geoprobe boring samples can be used
without qualification.
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Groundwater

Evaluation of the laboratory data from the Industrial Landfill groundwater samples indicates that
the analytical program generally met requirements for precision and accuracy. Evaluation of raw
data showed that the laboratory properly carried out calibration and quantification schemes.

Evaluation of MS/MSD data for precision showed that the analytical laboratory yielded
acceptable precision. Based on the results of this review, the data from the laboratory analysis of
the groundwater samples can be used without qualification.

" January 14, 2000
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4.1 Introduction

This section presents an evaluation of data collected during the Sampling and Analysis program
and information available from previous investigations. Information on the geologic setting and
stratigraphy are summarized to provide context for the characterization of the Industrial Landfill
and its proximity. '

4.2 Geologic Setting and Stratigraphy

The.Industrial Landfill is situated at the northeast corner of the General Motors Powertrain
facility. The landfill occupies approximately 12 acres and rises approximately 35 feet above the
surrounding land. The volume of the landfill is estimated to be 424,000 cubic yards. The landfill
has an interim clay cap which reduces the amount of water infiltrating into it. Storm water
drainage from the Industrial Landfill cap flows to a perimeter swale which directs stormwater to
a corrugated metal pipe culvert location at the northeast corner of the landfill. The culvert
discharges to a cove at the northeast corner of the site,

Figure 4-1 presents the location of three cross sections (Figures 4-2, 4-3, and 4-4) drawn
through the Industrial Landfill and the alignment of the groundwater collection trench. These
cross sections illustrate the subsurface geology, the alignment of the proposed groundwater
collection trench and the results of the Industrial Landfill characterization.

Based on historical topographic maps, the bottom of the landfill ranges from approximately
Elevation 185 in the south (near ILGP-130) to approximately 168 in the northeast corner (near
ILGP-140). The average elevation is approximately 176.2 feet. The Geoprobe borings which
encountered native material below fill confirmed that the estimated pre-industrial landfili
elevations are typically accurate within one to two feet. Shallow water levels in monitoring wells
surrounding the landfill range from Elevation 187.5 at the southwestern corner (MW-6, 7/13/93),
to 164.65 at the northern edge (MW-16B, 9/18/93). Based on a comparison of shallow water
levels and nearby pre-Industrial Landfill ground elevations, the majority of the landfill is above
the local water table.

Up to 10 feet of marine clay (which overlaps brown till) underlies the northern portion of the
Industrial landfill. In the middle portion of the landfill, approximately 10 feet of brown till is
present beneath the fill materials (grey till is present below the brown till). The southernmost
portion of the landfill lies directly over upper grey till. There is approximately 20 feet of grey till
present beneath the landfill. These units exhibit permeabilities on the order of 10 to 107
cm/sec,
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Underlying the gray till is the upper glaciolacustrine unit. The upper glaciolacustrine unit
appears to be present only beneath the northern portion of the landfill. The upper grey till and

upper glaciolacustrine unit are underlain by approximately 40 to 60 feet of the lower grey till and
the lower glaciolacustrine unit (where present),

4.3 Characterization of Industrial Landfill
4.3.1 Application of Immunoassay Data

As noted in Section 3, CDM evaluated the immunoassay and laboratory results and identified a
photometer reading which more closely approximates the greater than or less than 500 mg/kg
target of the investigation. This photometer reading (-0.53) is applied in this interpretive section
to account for some of the conservative bias. It should be noted that the application of this
photometer value is still considered conservative in that none of the samples with photometer
reading between zero and -0.57 had laboratory concentrations greater than 500 mg/kg PCBs and
there was still an approximate 55 percent false positive rate (immunoassays indicated greater
than 500 mg/kg PCBs while the laboratory result was less than 500 mg/kg total PCBs).

4.3.2 Distribution of PCBs within the Industrial Landfill

The distribution of PCBs as indicated by the immunoassay testing is discussed below. Several
figures are provided to illustrate PCB distributions and aid the discussion. Tabulated results of
immunoassay and analytical testing by sample depth interval are contained in Table 4-1.

Figures 4-5 through 4-13 present the spatial distribution of immunoassay detections (adjusted for
the photometer reading of -0.53) by four foot intervals. This presentation illustrates the
distribution of PCBs by depth below the top of the landfill surface.

None of the 32 -01 (0-4") interval samples tested contained greater than 500 mg/kg PCBs based
on adjusted immunoassays, and only two of 150 and three of 144 samples from the -02 (4-8") and
-03 (8-12") intervals had adjusted immunoassay results greater than 500 mg/kg. Fewer -01 (0-4")
interval samples were tested because based on comparison of the pre- and post-cap surface
elevations and visual characterizations of the samples, it was determined that much of this
material was grading fill and not landfilled material. It is apparent from these figures that the
majority of landfill material containing PCBs greater than 500 mg/kg is located more than 12 feet
below the landfill’s surface,

Figures 4-14 through Figure 4-21 present the distribution of adjusted immunoassay tesults by 5-
foot elevation intervals. Tabulated results of immunoassay and analytical testing by elevation are
provided in Table 4-2. Minimum sample elevations were calculated by subtracting the depth
penetrated with that sample (e.g., interval -04 X 4-feet per sample interval = 16 feet) from the
ground surface elevation of the Geoprobe location. This presentation illustrates the distribution
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of adjusted immunoassay results at specific elevation intervals through the landfill. The
following is a discussion of the immunoassay and laboratory results by elevation interval.

A total of 40 samples were collected above El. 200. Five of these had negative photometer
readings but only one of these had an adjusted immunoassay result greater than 500 mg/kg.
None of the samples from this interval were sent to the lab.

A total of 92 samples were collected between El 195 and El. 199, Four of these had negative
photometer readings but none of these had an adjusted immunoassay result greater than 500
mg/kg. None of the samples from this interval were sent to the lab.

A total of 150 samples were collected between El. 190 and EL. 194. Sixteen of these had
negative photometer readings but only three of these had an adjusted immunoassay result greater
than 500 mg/kg. None of the samples from this interval were sent to the lab.

A total of 150 samples were collected between EL 185 and El. 189. F ifty nine samples had
negative photometer readings and 27 of these had an adjusted immunoassay result greater than 500
mg/kg. Twenty samples from this interval were sent to the lab and four of these had laboratory
concentrations greater than 500 (ILGP-030-05, ILGP-053-04, ILGP-069-06 and ILGP-08 1-06).

A total of 126 samples were collected between EL 180 and El. 184. Sixty of these had negative -
photometer readings and 36 of these had an adjusted immunoassay result greater than 500 mg/kg.
Seventeen samples from this interval were sent to the lab. Three of these had laboratory
concentrations greater than 500 (ILGP-020-06, IL.GP-045-07 and ILGP-061-05).

A total of 83 samples were collected between El 175 and El. 179. Thirty-three of these had
negative photometer readings; twenty three of these had an adjusted immunoassay result greater
than 500 mg/kg. Eleven samples from this interval were forwarded to the lab and three of these
had laboratory detections greater than 500.

A total of 49 samples were collected between El. 170 and 174. Thirteen of these had negative
photometer readings; ten of which had adjusted immunoassay results greater than 500 mg/kg.
Eight samples from this interval were forwarded to the lab. Two of these had lab results greater
than 500 (ILGP-061-07 and ILGP-082-09).

Seven samples were collected between El. 165 and El. 169. Three of these had negative
photometer readings but only one of these had an adjusted immunoassay result greater than 500
mg/kg. Five samples from this interval were forwarded to the lab, one of which had
immunoassay test results greater than 500 ppm. Only one of the samples from this elevation
(ILGP-141-07, concentration 830 mg/kg) had a laboratory concentration greater than 500 ppm.
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Figure 4-22 is a plan view identifying the location of schematic cross sectional profiles.
Differential shading is used on the schematic cross sections presented in Figures 4-23 through
4-34 to provide a different perspective to illustrate the distribution of PCBs within the landfill
based on adjusted immunoassay results. A total of 146 Geoprobes are represented on the twelve
sections. Most of the material potentially containing greater 500 mg/kg PCBs is distributed
across a wide area located within the middle of the landfill and beneath at least 12 feet of less
contaminated material. Samples were typically collected of a stained interval if noted, while
many of the samples contained a mixture of materials, not all of which were stained. Based on
these observations, it is likely that material with greater than 500 mg/kg of PCBs is unevely
distributed within the intervals where immunoassay and laboratory testing identified
concentrations greater than 500 mg/kg.

4.3.3 Distribution by General Soil Types
As described in Section 2, the soil types observed in the landfill fell into four general lithologies:

1) General Fill, consisting of fine sand, silt, gravel and clay
2)  Foundry Sand, consisting primarily of fine to medium sand
3}  Miscellaneous Debris, consisting of metal, wood, plastic, brick fragments, etc., and

4)  Native Soil, consisting primarily of fine sand and silt, which typically contained rootlets
and trace organic material.

Tabulated results of immunoassay and analytical testing by soil type are provided in Table 4-3.
A total of 403 of the 697 samples were general fill (soil type 1). Forty six of these had negative
photometer readings while 15 had adjusted immunoassay test results greater than 500 mg/kg, A
total of 27 samples of soil type 1 were forwarded to the lab, Concentrations ranged from 0.1 to
308 mg/kg with a mean of 60 and a median of 17.

A total 0of 274 of the 697 samples contained some foundry sand (soil type 2). 139 of these had
negative photometer readings and 81 had adjusted immunoassay results greater than 500 mg/kg
by. Forty samples with some foundry sand were forwarded to the laboratory. Twenty four of the
40 samples sent to the laboratory were from intervals which tested greater than 500 by
immunoassay (adjusted). Of these, the laboratory concentrations ranged from 33 mg/kg to
18,000 mg/kg with a mean of 1,917 and a median of 480 mg/kg.

Fifteen of the samples collected were from soil type 3, miscellaneous debris fill. Often
recoveries were low or nonexistent in this material. Four of the 15 debris fill samples had
negative photometer readings and two of them tested greater than 500 mg/kg by adjusted
immunoassay. One of these samples and a total of two debris fill samples were forwarded to the
laboratory. Laboratory detected concentrations were 14 and 120 mg/kg with the higher
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concentration detected in the sample which had an adjusted immunoassay result greater than 500
mg/kg.

Five samples were identified as native material. Four of these samples had negative photometer
readings and three of these samples tested greater than 500 mg/kg by adjusted immunoassay.

This sample was forwarded to the lab (ILGP-141-07). The concentration detected was 830
mg/kg.

4.3.4 Volume Estimates

In the Record of Decision for Operable Unit-2, the Industrial Landfill was estimated to contain
approximately 424,000 cubic yards of fill (OU-2 ROD, EPA, 1992). CDM used ArcView 3D-
Analyst to calculate a volume of approximately 358,000 cubic yards between the pre-GM and the
current landfill surface in the area covered by the Geoprobe investigation grid. The grid was
assumed to extend 25 feet beyond the perimeter of the Geoprobe borings and, therefore, should
closely represent the volume of the entire landfill. This estimate of the landfill volume was
confirmed using AutoCAD, which also calculated a volume of 358,000 cubic yards.

Assuming that each soil sample collected on the 50-foot grid is associated with a volume of soil
50" x 50" x 4' (370 cubic yards), the 697 samples analyzed characterized approximately 258,000
cubic yards of the Industrial Landfill. CDM visually examined but did not test an additional 118 _
-01 (0-4) interval samples which, based on visual characterizations and comparison with pre cap
elevations, are believed to consist of clean fill. This assumption is supported by the fact that
there were no immunoassay results greater than 500 mg/kg in the -01 interval samples tested and
very few immunoassay hits in the -02 (4-8) and -03 (8-12') intervals. The additional untested -01
interval samples equate to a volume of 37,000 cubic yards after adjustment for the landfill slope
on the perimeter borings. Therefore, the total volume of soil characterized by the Geoprobe
investigation is approximately 295,000 cubic yards. Based on this number, and our estimate of
the landfill volume, the Geoprobe investigation characterized approximately 82 percent of the
material contained within the Industrial Landfill,

A total of 101 samples had immunoassay results with photometer readings less than (more
negative than) -0.53. Assuming these concentrations are greater than 500 mg/kg PCBs and that
each exceedance is associated with a volume of soil 50" x 50" x 4', the sampling and analysis
program identified 37,400 cubic yards (12.6% of the material characterized) which may have
PCB concentrations greater than 500 mg/kg. Based on a 55 percent false positive occurrence
noted in the laboratory results for the samples with photometer readings less than -0.53, this
volume estimate of contaminated fill is considered very conservative and the actual volume could
be approximately half that (18,700 cubic yards, or 6.3% of the material characterized). Based on
this analysis, CDM estimates that the amount of material with PCBs greater than 500 ppm is
between 6.3 and 12.6% of the 295,000 cubic yards characterized.
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Applying the ratios discussed above to the entire landfill, the amount of material in the Industrial
Landfill which may contain PCBs greater than 500 mg/kg ranges from 22,500 to 45,000 cubic
yards (6.3% to 12.6% of 358,000 cubic yards). Previous estimates assuming a landfill volume of
424,000 cubic yards have ranged from 50,000 to 100,000 cubic yards of material with greater
than 500 mg/kg PCBs (OU-2 ROD, EPA, 1992). Based on data collected as part of this sampling
and analysis program, these earlier estimates may be conservative by a factor of 2.

4.4 Comparison with the OU-2 ROD

The Record of Decision for Operable Unit-2 which includes the Industrial Landfill considered
that the Industrial Landfill contained approximately 424,000 cubic yards of soil, debris and
sludge with PCB concentrations greater than 10 ppm. It was assumed that approximately 50,000
to 100,000 cubic yards of soil contained PCBs at concentrations greater than 500 ppm. The
highest recorded PCB detection at that time was 4,300 ppm total PCBs. In addition, the QU-2
ROD stated that “Unlike the East Disposal Area, no localized areas of high level PCB
contamination (known as “PCB Hotspots™) were found in the Industrial Landfill.” The remedy
of “recontouring, regrading and containment of contaminated material in the Industrial Landfili”
was selected based on these assumptions.

The results of the Geoprobe investigation indicate that many of the assumptions contained in the
OU-2 ROD were conservative. As discussed under Section 4.3.4 Volume Estimates, the total
volume of the landfill and the amount of material with PCB concentrations greater than 500
mg/kg PCBs is less than that assumed in the QU-2 ROD. The maximum PCB concentration
detected during the Geoprobe investigation was 18,000 mg/kg which is higher than the
previously detected maximum concentration of 4,300 cited in the OU-2 ROD. However, the
next three highest concentration samples were equivalent to the ROD cited maximum.
Excluding these three samples, the average PCB concentration of material with adjusted
immunoassay results greater than 500 mg/kg, which were analyzed by the laboratory was 835
mg/kg (1686 mg/kg including the three highest samples).

In the letter dated May 27, 1998, EPA requested that GM perform additional characterization of
the materials contained in the Industrial Landfill. Geoprobe sampling on a fifty foot grid with
accompanying immunoassay analysis was requested to alleviate concerns the St. Regis Mohawk
Tribe had about materials contained in the Industrial Landfill. The letter indicated that this
program would provide adequate information to support the selected remedy. The results of the
Geoprobe investigation, which are consistent with or more favorable than the assumptions stated
in the OU-2 ROD, support the selected remedy of “recontouring, regrading and containment of
contaminated material in the Industrial Landfill.”

January 13, 2000
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