
Stratford Army Engine Plant
Restoration Advisory Board (RAB)

Meeting June 1, 2000

The Stratford Army Engine Plant (SAEP) which is proceeding with
closure action under provisions of the Base Realignment and Closure
Act (BRAG) of 1995 will hold a Restoration Advisory Board (RAB) on
June 1, 2000 at 7p.m. in Room 22, Stratford Army Engine Plant. The
meeting is open to the public. Parking is in the West Lot and entry
through the main guard station.

Stratford Army Engine Plant
Restoration Advisory Board (RAB)

Meeting June 1, 2000

AGENDA

1. Welcome, opening remarks, introductions, announcements, old

business.

2. Presentation of Engineering Evaluation/Cost Analysis fEE/CAl for

Operable Unit 2 (Groundwater).

Discussion of remedy alternatives.

3. Open forum, next meeting, adjourn, I'f

For additicnal information call the SAEP BRAC office (John Burieson) at 385-4316 or
Jim Otto, RAB Community Co-Chairperson at

SAEP_000254
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             200.1e 
SAEP_07.07_0518_a



RAB MEETING - JUNE 1,2000
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STRATPQEyD ARMY ENGINE PLANT (SAEP)
RESTORATION ADVISORY BOARD (RAB)

MEETING MINUTES

June 1, 2000

The SAEP Restoration Advisory Board conducted a Regular Meeting on Thursday,
June 1, 2000 at 7:00 pin in Roan 22 of SAEP, 550 Main St., Stratford, CT, pur
suant to notice duly given.

Call to Order: The meeting was called to order at 7:05 p.m.
Presiding: J. Otto and J. Burleson, Conmunity Co—Chairmen
In Attendance: J. Carlucci, E. O'Keefe, S. Silverstein, M. Stewart, J. Mihaley,
K. Feathers, R. Nbrris, N. Walter, G. Rustad, S. Pearson, P. Durgin, M. Susca,
M. Brock, M. Cassidy, J. Murphy, , F. Berger, B. Bobbins

1. Welcane, Opening Renarks, Introductions, Announcements, Old Business:
J. Burleson welconed Gina Rustad of Harding Lawson.

2. Presentation of Engineering Evaliaation/Cost Analysis (EE/CA) for
Operable Unit 2 (Groundwater):

°0U2 Pilot Tests & Objectives
°TCE Areas & Treatments
°Hexavalent Chrome Area
"Groundwater VOCs

Discussion and review of remedy alternatives.

3. Open Forum, Next Meeting: The next RAB meeting will be on Thursday,
August 17, 2000.

4. Adjournment: There being no further business, the meeting adjounred
at 9:15 p.m. on a ttotion by M. Stewart and seconded by J. Mihaley.

Respectfully suhxnitted.

Debbie Gallo, Recording Secretary

NOTE: Informal discussion regarding meetings with RAB manbers other than
the monthly formal presentations by specialists.

Redacted - Privacy Act
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Operable Unit (OU) 2 

Pilot Tests and 

Engineering 

Evaluation/Cost 
Analysis (EE/CA) 

SfflA'IPORD ARMY ENGINE PLANT 

Foster Wleeler and 
Harding Lawson Associates 

June 1,21Dl 

OU 2 - Pilot Tests 

■ Evaluation of remedial technology for
hot-spot contamination near former
Chromium Plating Facility

--■ Conducted in-situ Hexavalent 
Chromium and Trichloroethene tests 
from November 30 through December 
11, 1999 and from January 19to 
February 1, 2000 

■ Review Objectives

---

OU 2 - Pilot Tests 

■ Review System Setup/Installation

■ Review Results

---
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Locations of Pilot Tests

HEXAVALENT CHROWUM ,
REDUCTION TEST AREA |

t-S-

CHEMICAL OXDATION

TEST AREA

OU 2 - Piiot Test Objectives
■ Hexavaient Chromium (Or**) Area

«  In-sftu reduction of Cr^toCr^lV addition of
ferrous sulfate

• Mass reduction of source area

• Attempt to achieve CTDEPRSR(SWPC) of less tti»i
0.11 mgflLCr^

■ Tric^loroethene (TCE) Area
•  In-situ oxidation of TCE to end products (C02,Cr,

Hj)) ty potassium permanganate

• Mass reduction of source area

• Attempt to achieve CTDEPRSR(SWPC) of less than
2.34 mgA. TCE

Pilot Test Layouts

jI
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TCE Treatment Area

Ferrous Sulfate injection Manifold

«

Carbon Treatment Units

t



TCE Area - EW-89-02
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TCE Area - PZ-99-05
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TCE Area - Effect of KMn04 Dose
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Hexavalent Chrome Area - EW-99-03
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Hexavalent Chrome Area - PZ-99-02B



Hexavaient Chrome Area - PZ-89-08

Hexavaient Chrome Area - PZ-99-09
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Hexavalent Chrome Area - PZ-99-11

I

Chrome Area - Effect of FeS04 Dose

Pilot Test - Summaiy of Results

■ Reduction of Or ̂  and TCE in groundwater
demonstrated

■ Bfecth/e treadnent achieved In

piezDm^ers at conclusion of test

■ Heterogeneous aquif^ properties affect
distribution of reagents

■ Time required to treat the piM test area is
longer than predicted
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Pilot Test - Summary of Results (cohtinuedj

■ Rebounding concentrations have been
ot>served, but still orders of magnitude
below initial concenbetlons

■ Relxjund sampling to be conducted
through July 2000

OU 2 Engineering Evaluation/Cost
Analysis (EBCA)

■ Documents the process for development
and evaluation of potential removal actions

■ Considers short-term removal actions to

minimize or eliminate site risk

■ Deals with the removal of risk, not
necessarily contamination

Relationship to the Feasibiiity Study (FS)

■ FS considers remedial actions rather

than removal actions

■ Remedial actions are long-term,
permanent actions to minimize or
eliminate site risk

■ Removal actions in this EEfCA are

consistent with potential long-term
remedial actions



OU 2EeCA Process

• Summarize site background and previous
investigations

• Identiry the obfectives and scope of the removal
actkms

• Menttfy possible ARARs

• Develop potential removal action aftematives

• Perform an evaluation of the aftematives using
ttie general criteria of effectiveness,
iiiqilt'iiyiitalinily; and cost

• Recommend a preferred removal action

OU 2 EE/CA

I Purpose;
• To identify removal action ot]|ectives and

deveiop and evahiate removal action
aitemaEtives to meet the ot^ectives

• To promote early reuse of fadfities by
expeditino envgonmental cleanup (BRAC)

I Scope:

• hJuutBy removal action objectives

• Develop and evaluate removal action

• Propose a rennval action remedy

OU 2 EE/CA

■ Tlie EE/CA was prepared In accordance
with the:

• Ownprehensive Enwonmentai Response,
Compensation, and Lkdiffity Act (GERCLA)

• National OH and Hazardous Substances

PoHution Contingency Plan (NOP)

• USEPA Giddance on Conducting Non-Tlme-
Critical Removal Actkms Under GERCLA

(August 1983)

• Base Realignment and Closure Cleanup Plan
OuldeboQk(Fall1993)

10



OU 2 EE/CA

■ The OU 2 EE/CA addresses:

• ChronwunvcontainHiated interior structures in

theforrner CftroiTiiuiTi Platiiig Facility

• Hexavrfent chronrrium-contaniinated

groimdwBter

• Volatile organic connpound (VOC)-coiitaiTiinaEted
groundwater hot«pots

Chromium-contaminated Structures

■ Removal Action Objective:
• RnotectpotenBalrecapixsrefrDinflotposuretohidi
oancanMjoraof haoMualant chfomiuman rtijcturee

■ Extent of Contamination:

' Concrete floor (tfnoughcxXfiBctty)

' Overhead beams mnofthein portion of tec^

Hexavaient Chromium in Groundwater

■ Removal Action Objective:
• Prewithi^concertratkxwof heocavaJerrtchrorTiumfrDfri

potectiaHy frigraflng to stgface vwter and [mpacfrig

Extent of Contamination:

• Defined as fte area of detectable heocavalertdwomum

(>0.1 mglL)

• A nnaier area (10,400 square feet) beioMrlheeoUthem
endofthefacAy

• A larger area (<^,000 square feeQ north of the facitty

• Vertical eKtontgenerBrilylessthan 35 feet below gromd

11



VOCs in Groundwater

■ Removal Action Objectives:
• PrewentlhenrignBiion of VOC-cortainnated vapors from

gpoundwoter hd-spotstotha ntflrior of orvate bultfings

• Ravartf highconcartraCiorsofVOCsinshaBow
^SToundwoter liom potertialy nignBdiriO to surface vMdar
and impactir^ receptors

■ Extent of VOC Hot-spot Contamination:
• TCEgraeterfhan lOO.Oro micio^amsperlier

• 1,1-OCE(peator1han 5,000 mcropsuns per Iter

• 1,1,1-TCA greater than 1(N),000incfognams per liter

VOCs in Groundwater (continued)

■ Extent of VOC Hot-spot Contanunation
(contmued)

• VOC Hot^pcrt No. Its located iMneflth the former
ChfOfnum Plating Facitty arid corrtartspnmariyTCE

> VOC I lot spot No. 2 fs located tjetween Buridngs B-16
arfo B-48 and cortans pniraray TC^ oontEttimoCion

> VOC Hot^pot No. 3 is located in the center of Bukfng B-
2andoanlain6primarly l.l-DCEcnd 1,1.1-TCA

• COriGKlenng corrtaniinaticn Ieesthan60 feet below the

Appllcabie or Relevant and Appropriate
Requgements (ARARs)

■ Chemicai-specific (partfai listing)
• CTDEP RSR criteria

■ Location-specific (partial listing)
• Flooc^iiain management

• Coastal Zfxie management

■ Action-specific (partial listing)
• Air Errissions

• dent Water Act

• Undergroiflid b^ection ReguUrtions

• Hazanlous Waste Management

12



Groundwater Technology Screening

■ Developed a list of potential technologies
considering literature information, vendor
information, and past te<^nology
perfomance

■ Screened the technologies with respect to
site- and waste-limiting characteristics

■ Resulting list of technologies can be used
alone or in combination to create removal

action alternatives

Chromium Structures Ahematives

I CR-S-1; Removal and Off-site Disposal of
Floor and Wall/Decontamination of Beams

I CR-S-2: Removal and Off-site Disposal of
Wall/lmpermeatsie Cover on
Roor/Decontamination of Beams

Alternative CR-S-1

■ Components include:

• Complete a stnicturd analysis

• Remove contaminated wafl

• Remove contaminated floor

• Place impermeable vi^Kir barrier

• Pour a new concrete floor

• Rewash, sandblast, andfdr podnt overhead
beams, as necessary

• Re-wosh entlrefacifity

• hnpieinentation of an EnvitotHiaaital Land Use
Restriction (ELUR)

13



Alternative CR-S-2

! Components include:
• Complele a structural analysis

~ • Remove contaminateci wall

• Re^wash, sandbiasty and pafait overhead beams,
as necessary

• Re^wash entire facfi^

• Place impenrneabie vapor barrier

• Pour a new concrete floor

• Implennentatlonofan ELUR

Hexavalent Qiromium Groundwater

Aftematives

■ CR-GW-1: In-situ Reduction using Ferrous
Sutfate

■ CR-GW^: Groundwater Monitoring

Alternative CR-GW-1

I  Injection of a ferrous sutfate solution into
the subsurface to convert hexavalent

chromium to the less toxic trivalentform

I Components Include:
• hwtfiiliitinn of a ferrous suWateg^ectfan system

• UntaBwfinn of a groundwtnr eedraction system

• Pressire testing of ihechemcaivMBatepqMine

• Construction of an organics treatment system

• Operaton and nwrtenaixeof tlie treatnwnt system

• GroundwMOtersanipUngarKlanaiyss

• ImpiemBnlationofan BJJR

14



Attemative CR-GW-1 - In-situ Reduction

Layout

Alternative CR-GW-2

■ Monitoring of chromium concentrations to
evaluate if contamination is migrating or
converting to the trivaient form

■ Components Include:
• tiitlwliiik'w'i of gncxgtdiwnter moratonng weis

• GrotjaxliiwiiM sampUrg and anaiyais

• Indian wdafion of an B-UR

Alternative CR-GW-2 - Groundwater

Monitoring

ki:

■gsaay.
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VOC Hot-spot Groundwater Attematives

■ Alternative V001: In-situ SVE and

Groundwater Monitoring

■ Altematlve VOC-2: in-situ Chemical

Oxidation using Potassium Permanganate,
In-situ Air Sparging, in-situ SVE, and
Groundwater Monitoring

■ Alternative VOC-3: In-situ Thermal

Tt-eatment, In-situ SVE, and Qroundwater

Monitoring

Aftemative VOC-1

■ SVE system: collects VOC-conrtaminated
vapors from the subsurfrice and transports
them to a surface treatment system

■ Qroundwater Monitoring: evaluates if VOC
contamination is migrating or if natural
attenuation is occurring

Altematlve VOC-1 (continued)

■ Components include:
• lnslaBationora20-acrBSVEiyGtem

• Opecattonmdmartenanceafthe SVE system

• MaiationafgnomduMBtermondonnoweBs

• QtxmdwBter sanyBng and anaiysm

• Impfementation of an BLUR

16



Alternative VOC-1 - Soil Vapor Extraction
Layout

V

Aitemative VOC-1 - Groundwater

Monitoring

AKemative VOC-2

■ Chemicai Oxidation: Injection of a potassium
pennaganate solution into the subsurface to
convert TCE to less toxic compounds

■ Air Sparging: Injection of ar bito the
subsurfaice to physically strip 1,1,1 -TCA and
1,1-DCE Itom groundwater and transport them
to a sut)surface vapor coiection system

■ Soil Vapor Extraction and Groundwater
Monitoring: same as for Aitemative VOC-I

17



Alternative VOC-2 (continued)

■ Components include:
• hTftfHlrtlioii cf a potasdum peiiiMiaiqarte ifqectpn system

• liytfnflahrm of a gpomdwter wiiuUnm syatem

• PrasstretetfngofthechemicaivMBctep^ieim

• Oonstruction of an of^ganicslrBfltniotit system

• Construction of an innstu air spargmg system

• Ciomtrucbonofa20*acreSVEsy6tem

• Opwation and mawtenaixiaoftholreafinont systenrg

• hutfaiation cf grounrtwrter tnoritomg weBs

• GiQundwiiBr aamphng aaid anaiyaw

• implementation of an BJJR

Alternative VOC-2 - In-situ Chemical

Oxidation Layout

-ss-
f  ' >«?

Alternative VOC-2 - In-situ Chemical

Oxidation Cross Section

I  i-
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Attemative VOC-2 - Air Sparging Layout

MOT-6POTNO ̂  -

Attemative VOC-2 - Air Sparging Cross
Section

3

tiga>

i-jgwiwarwB»TT]c •crwio.ft

Aek.^

Attemative VOC-3

■ Sfx-phase Heating: Electrical heating of the
subsurfoce volatiizes contaminants and

calces them to rise to a subsuifsice vapor
collection system

■ Dynamic Underground Stripping: Injection
of steam into the subsurface volatilizes

contaminants and causes them to rise to a

subsurface vapor collection system

■ Soii Vapor ExtFaction and Groundwater
Monitoring: same as for Attemative V0O1

19



AHemative VOC-3 (continued)

■ Components include:
• Conitnjction of tho thermal troitnientsystorns

• Oonrtrudionofa20acreSVEsyBtein

• OpaiaikaiandmainterianceofthetieMiiiaiilsyitemB

• InataBaflon of yfoiyirfcwutec nmihJiBifl wbBs

• Grouridiwrter sampMrigand arwlygw

• lii^ieiiwiUiionofan BJJR

Alternative VOC-3 - Six-phase Heating
Layout

j

1  KA®W®M * ttMM, -TT.^

Alternative VOC-3 - Six-phase Heating
Cross Section
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AKemative VOC-3 - Dynamic Und^round
Stripping Layout
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Alternative VOC-3 - Dynamic Underground
Stripping Cross Section
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Evaluation of Removal Action Alternatives

■ Evaluation Is based on specific criteria set
forth In the NOP and USEPA guidance on
preparing EE/OAs

■ Evaluation criteria are:

• Bfectiveness

• implementabiiity

•Cost

21



Effectiveness Evaluation

■ Overall protecdon of human health and the
environment

■ Compliance with ARARs

■ Long-term effectiveness

■ Reduction of toxicity, mobility, or volume
through treatment

■ Short-term effectiveness

Impjeinentabiilty Evaluation

■ Technics^ feasibility

■ Administrative feasibility

■ Availability of services and materials

■ State acceptance

■ Community acceptance

Cost Evaluation

■ Capital cost (direct and indirect costs): ibr
the construction of an altemative and the first

tvyo years of operation

■ Operation and maintenance cost tbrthe
lifetime operation of the altemath/e up to 30
years, if necessary

22



Comparative Analysis

■ Compares the alternatives to one another
relative to the evaluation criteria

■ Identifies the advantages and
disadvantages of the alternatives relative
to one another

■ Aids in the selection of a recommended

removal action alternative

■ Completed separately for each
contaminant type

Comparative Analysis of Alternatives •
Chromium Structures

MmCtMs
HswflMrOwOM

Rctacts Iwnan h«Bfth and

finwonmsnk
®

Meets FedBiBiiMtdSWa

recyurements o

ProMdss iongteim prctecbcn ®

Redices mofatty, tooociy cr
vohimethrcugh tTBBtment © ©

ftovKlas ahort-term protechon ®

Qan be mptamenfaBd © ®

Cbst om/i^tTmaa obm mtad n [M 1 faPBim atatt^lpOD

State Agency Acceptance

C&mmuniy Acceptance

Comparative Analysis of Alternatives •
Chromium Groundwater

NbwCrttetta
bMSn

MMeoraio

Rctects tnaran heath and

enwonment
® ©

Meets FadecBi end State

retfirements ® O

RcMdas longtann protection ® o

Reduces mobSty, toDodty or
yokune through treattnent

® ©

PTOMdee flhort-tenn protectcn ® ©

Can be ntplemented ® ©

Cost c^ibtsamu cau;«3i(um ceM.METPOO

State Agency Acceptance

Cboimunty Acceptance ■rbbeMimM^fl..p.Mcca<»iirtp«ic^
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Comparative Analysis of Alternatives •
VOC Groundwater

NbMCritaria

i|!

Protects human heath and

envTOnment
® ® ®

Meets Fedsot and State

reqjirgnente o o ®

PrcMdsB longtonn protection ® ® ®

Itoduoee mob^, tooocty cr
vdumethrouG^ treatment

o o ®

PrcMdee flhort4enn protecdon ® ® ®
Can be imptemerted ® ® ®

CDSt

li

|i

State Agency Acceptance lb U tekndhei ■aerfce F*ic a*«wi

Oommunty Acceptance

Chromium Structures Recommended
Aitemative
■ Alternative CR-S-1

• Is protective of human health and the
environment

• Complies with ARARs
• Provides long-term effectiveness
• Provides short-term effectiveness to site workers

and the communfty
• Is easfly implemented
• Is cost-effective

Chromium Groundwater Recommended
Aitemative
■ Aitemative CR-GW-1

• Is protective of human health and the
environment

• Compfies with ARARs
• Provides long-term effectiveness
• Reduces molwlfty, toxicity, and volume through

treatment

• Provides short-term effectiveness

• Is easily implemented
• Is cost-effective
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VOC Hot-spot Groundwater
Recommended Altemative

■ Discussions regarding the recommended
aitemadve for VOC-contaminated

groundwater are being conducted

OU 2 EBCA Schedule

■ Submit Draft EE/CA for regulatory
agency review (June 2000)

■ Submit Rnai EEfCA for Public

Comment Period (August 2000)

■ Submit Removal Action Memorandum

(October 2000)
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Locations of Pilot Tests
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Pilot Test Layouts
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TCE Treatment Area
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Ferrous Sulfate Injection Manifold
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Carbon Treatment Units
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TCE Area - EW-99-02
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TCE Area - PZ-99-01B
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TCE Area - PZ-99-04
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TCE Area - PZ-99-05

200000

180000

100

160000

140000

120000

B 100000 60

^ 80000

40

60000

40000

20

20000 -

-PZ-99-05 TCE

-PZ-99-05 Mn

18-NOV-99 8-Dec-99 28-Dec-99 17-Jan-OO 6-Feb-OO .26-Feb-OO 17-Mar-OO 6-Apr-OO

Time 1 I

5-31-OOPresent.ppt Harding Lawson Associates



TCE Area - PZ-99-06
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TCE Area - PZ-99-07
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TCE Area - Effect of KMn04 Dose
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Hexavalent Chrome Area - EW-99-03
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Hexavalent Chrome Area - PZ-99-02B
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Hexavalent Chrome Area - PZ-99-08
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Hexavalent Chrome Area - PZ-99-09
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Hexavalent Chrome Area - PZ-99-10
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I  I

Hexavalent Chrome Area - PZ-99-11
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V

Chrome Area - Effect of FeS04 Dose
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Alternative CR-GW-1 - In-situ Reduction

Layout
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Alternative CR-GW-2 - Groundwater

Monitoring
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Alternative VOC-1 - Soil Vapor Extraction
Layout
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Alternative VOC-1 - Groundwater

Monitoring
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Alternative VOC-2 - In-situ Chemical
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Alternative VOC-2 - In-situ Chemical

Oxidation Cross Section
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Alternative VOC-2 - Air Sparging Layout
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Alternative VOC-2 - Air Sparging Cross
Section
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Alternative VOC-3 - Six-phase Heating
Layout
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Alternative VOC-3 - Six-phase Heating
Cross Section
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Alternative VOC-3 - Dynamic Underground
Stripping Layout
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Alternative VOC-3 - Dynamic Underground
Stripping Cross Section
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Comparative Analysis of Alternatives -
Chromium Structures

Nine Criteria

Wall Removal/ Beam

Decontamination/Floor

Removal and Replacement

Wall Removal/

Beam Decontamination/

New Floor Over Old

Protects human health and

environment
® ®

Meets Federal and State

requirements ® o

Provides long-term protection ® ®

Reduces mobility, toxicity or
volume through treatment 0 0

Provides short-term protection ® ®

Can be implemented ® ®

Cost Capital: $772,000 O&M: $47,000 Capital: $693,000 O&M: $47,000

State Agency Acceptance To be determined after the public comment period.

Community Acceptance To be determined after the public comment period.

©
Does not

meet criteria

Meets or

exceeds criteria

Q Partially meets
criteria
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Comparative Analysis of Alternatives -
Chromium Groundwater

Nine Criteria
In-situ

Reduction

Groundwater

Monitoring

Protects human health and

environment
® ®

Meets Federal and State

requirements ® o

Provides long-term protection ® o

Reduces mobility, toxicity or
volume through treatment ® 0

Provides short-term protection ® ®

Can be implemented ® ®

Cost Capital: $3.65 M O&M: $310,000 Capital: $403,000 O&M: $457,000

State Agency Acceptance To be determined after the public comment period.

Community Acceptance To be determined after the public comment period.

©
Does not

meet criteria

Meets or

exceeds criteria

^ Partially meets
^ criteria
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Comparative Analysis of Alternatives -
VOC Groundwater

Nine Criteria

SVE and

Groundwater

Monitoring

Oxidation/AirSparging/
SVE/Groundwater

Monitoring

Thermai Treatment/

SVE/ Groundwater

Monitoring

Protects human health and

environment
® ® ®

Meets Federal and State

requirements o o ®

Provides long-term protection ® ® ®

Reduces mobility, toxicity or
volume through treatment

o o ®

Provides short-term protection ® ® ®

Can be implemented ® ® ®

Cost Capital: $5.03 M
O&M: $4.01 M

Capital: $17.1 M
O&M: $8.83 M

Capital: $20.0 M/$16.6M
O&M: 4.01 M/$4.54 M

State Agency Acceptance To be determined after the public comment period.

Community Acceptance To be determined after the public comment period.

©
Does not

meet criteria

Meets or

exceeds criteria

^ Partially meets
^ criteria
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