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16 INTRODUCTION

1.1 Statementof Purpose

LSPCO ACME

was retained by .
. to provide environmental services.at their facility

This report Was pmpmﬂ by "% qnbehalfof

ACNE, 1o satisfy the Massachusetts Contingeney Plan (MCP) reqiifrements for an IRA

Cotnpletion Report, Phase IV Remody Inplemeritation Plan (Bhase T¥), and Phase IV Final

Inspection Report and Completion Statement. In.addition, & Phase V' Remedy Operation Status

{ROS) Report is included for continued operation of the remediation system to dehigve g Permanent

Solution, as outlined in MCP, 310 CMR 400893, ACME has performed response actions

under the MCP for a reléase of petroleum from an unidérground storage .ténk,(jU $T) located at the

facility. Response actions incluged aperation and mainienance of a produet recovery and an In-situ
aquifer bioremediation system a5 an IRA, and completion of Phases L, IL, and 1L of the MCP.

The objective at-the.site..i's.to-ﬁSta”{'n a Class A-3 Response. Agtion Citcome (RAO) Statement where
remedial actions bave a,chim;d a level of No Si‘gfliiﬁ'qam Risk, 'as defined in the MCP, the
concenteation of contaminants has hot beén redueed to background, and an Activity and Use
Limitation (AUL)Yisrequirgd. This report constitutesithe design and iniplementation of the Phase Il |

. selected Remedial Response Action (RAA), which is operation And ridintenanice of an aquifer

biotemediation systemagd implementation ofan AUL, intended to:achieve the goalsand objectives
previously stated. "5 C° determined that it is not. feasible to achieve background
concentrations.at all locations at the Disposal Site because a portion of the refease is located beneath

the  ACME facility.
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1.2 Backgrouird

A Site Location Map is
included as Figitre 1, The “OVC  facility and Jand where the faclity is located is hereafter
referred to asthe“Property,” The perfionof land where the petroleum release is present is hereafter

referiéd 1o as. the “Disposal $ite.” The Propenty is cufrently; operated as & heat treating facility.

‘Heat treating is @ progess that hardens dnd strerxgthens metal products for. their intended use. A

current floor plan of the-facility i is included a8 Figure'2. In feférence to this figure, the facility -
¢ontaitis several areas With varying types of heat treating, furnades and associated. tempering units. .
An area at the rear of the facility is used for. shot blasting and tumblmg to debar metal products.

‘ N local N ‘ '
Based on findifigs reported by the oc Department of Public Health & Code _Enforcemeﬁt
( ‘DPH), on October 1, 1998, the MADEP advised ACME - of 4 pelease of oil to the

- underground’ o Broek Culveri, The release was temporarily abated by the TPHatthe

time of thelr spection. - LSPCO detertnined that a 2-hour reporting. condition [310 CMR

., 40.0311(B)] was present at the Disposal Site where ofl had released, or could potenilaliy release, toa

storrii drain. This éoidifion also met the c‘ntena fora cd‘ndmon of Substant;al Rﬁiease Mzgratmn'

[310 CMR 40 0413(2)()]. The MCP requires IRAs in both cases, 'I'hls condmon was verbally
LSPCO

reported by 1o | DEP o March 19, 1999, Assessmenwmy IRA

acfiwi.tie;s‘ware varbail_y-apprpv&a. atthgtime quepaxtiqgﬁ

-

&

It was determined thatithelikely souree of the.oil was fron a 3,000-gallon No, 2 fuel 6it UST. A
Site Map is. mciuded as Figute 3. The UST was closed m-placc in 1991 in agccordance with 527
CMR.9.22 and:at the appr.oval ofae '°%@ i D.ep_artmenn According.té ACME, UST
closuge incinded emptying and cleaniny the tank, inspecting, and filling the tank with concrete

stumy.
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On May 18, 1999, an IRA Plan was submitted to the MADEP ahd a Mod:ﬁed IRA Plan was

subsequently submitted to the MADEP it Nevember2000. A surpmatyof IR Azaefivitiesis’ provxded

in Section 2.2 of this report.
TR £

A Phase T Report and Tier Clasmﬁcatmn was sgbmitted m f.ha MAY)‘E? jo Margh 2000, This report |

classified the Disposal Siteds Tier Il wnder the MCP. In'May 2002, a Phase 1l Co mprehensive Site
Assessment Report was: subiitted. Thisteport conclpded that the release was characterized as No. 2
fuel oil, originating from the 3,000-gallon UST located beneath.the eastern end-of'the facility. This

,release resulted in hydmcarboﬁ fnipactto§oil and grauntwater dowrigradieritof thie formier USTand

exmndmg 1o the underground- Brook cybvert. To-July 2002, a Phase 1H Evaluation and
Selection of Remedial Action Alteratives and Reitiedial Aotion Plan wete gubinitted to the
MADER, Evaluation during.the preparatxon of the Phage. HI Rep@r'{ resulted in thesselgsiion of land
use restriction as the apprqpngtpzmgdtal option? for thquspeséi Site.

1.3  Arei Receptor [nfarﬁ:ation
—E;e Disposal Site s tocated in anareaiofmixed land usg with

a population of greater than- 4,400 peopleper square mile. Commercial and mdusma} qompames are

located along West Stedet. Residentisl homes and apaxtmsnt "buﬂdmgs are located gast-of-the

o Dzsposai Site: alcmg South Street,

The Disposal Site.and surrounding area areserviced by municipal waterand there is norecard of any

- private well within 500 feet of {ne Disposal Site. ' Accorditip torthe FirstSearch™ Report; and MAGIS

Map (both inc] uded in the Phase H Report), there are no Areas of Critical Environinental.Concern
witltin ¥ mile, or’ public watet supplies within. mﬂe of this Disposal Site, The! Brook

Culvert is atwin-box (i.e, west and east)eulvert logated: ugderground ‘having acombined dimension

of 24 foet wide by seven feet High, Watérin the culvert, althiough'underground, isconsidered SUFLACE
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: ‘, . e B ; - .. Two Small
water located. on-site Hecause the culvert discharges water from Big  Lake directly to'!

Pond. Two Small Pond is:a Glass'B surface water bedy designated by MADEP as suitable for fish
habxta!, and other aquat:c life, wildlife, primary and secondary contact recreation, and as a pubhc
water supply source with freatment.- The WDPH reports thiat contact recreatioh,. ﬁshmg and boating
s niot allowed at the pond and isindicated to the public by posted stgns. The pond does reportedly
support fish.

1.4 Hyﬁi‘a"geoiogy-and'SuBsurfaceS‘tratigmphy

Groundwatex at the Disposal Sife-ds encounfered ata depﬂa of approx:mateiy exght to nine feet beiow
prade. Water tabie elevation data indicates that the approximat,e direction of groandwater flow ACTOSS
the eastern portion of the Disposal Site is fo-the east; towards the underground -Brook

gulvert,

Subsurface. soil$ consist of ineditim to fing sahd With varying amotmts of soil arid gravel with
\ocalized traces of brick and fll snaterial. Medrodkewasnof sngountered fess than 20-fet below the

ground surface during.any drilling activities on.Disposal Site.
1.5 Soil'and Groundwiter Impact

The p.eiréleum release resulted.in impact. to soil located dround the former UST, and. ifpact to
groundwater and $01l in the capiflary zone- downgradient of the former UST, extending from the UST
to the unde;gmimd Brook culvert, Liguidsphase hydrocarbon {1 PH) has been reeorded
immediately downgradient of the former UST at well MW-4 and along. the west wall w the
“undesground cuivert. LPH had discharged to surface water in the underground culvert prior fo
sealing the weep holes in ﬁie cuilvert. Visual inspection of weep holes located in the underground
culvert wall, which is approximately 25. fedt downstream (south) of the Disposal Site, did not
identify petiolenm riigrating in the culvertat these locations. The hydroécarbon plome has not

- migrated heyond Ihe?@_ﬁe?gmun'dtuivmdfbasedmﬁﬁissaNeélhydmea;bemﬁ%nmﬂéinm in
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. addressed.under

monitoring weil MW-2 Tocated alonig the west side of the underground enlveit wall, significant

migration of the dissolved plume in this diregtion has'nof ogcurred.

Based on historical data, Methed 1 soil and groundwater standards have been exceeded. for
Extractable Petroteum Hydrocarbons (EPH); chlarinated hydrocarbons. and .lt%:_ad on the eastern
portion of the Disposal Site. Volati le Petrolenin Hydrocaibons (VPH) Méihod' 1 gtatidards were dlso.
exceeded in groundwater on the eastern pottion of the Disposal Site. The release of chlorinated

hydrocarbons and lead were determined ngt to be attributable to the UST and are currently being
a separate RTN. ' ‘ '

Ali.his:gﬁfica! analytical data obtainied during the TRA activifies are tnefudedinthetables ingiudedas
Appendix B, In reference fo Appendix B, included are soil analytical results (Table 3 — Seil
Laboratory Results, PPM), gioundwater analytical results (Table 3 - Summary of Groundwater
Analytical Data and Fablg 4 - Summary of Groundwater Analytical Data - Nutients), surface water
analytical results (Table 4) and biotemediation system analytmai tesults. (Taple 5 — Summary of

‘Groundwater Andlytical Data—System Influentand Table 6= Summaxy of Groufidwater Analytical

Data— Systerm Effluent). Inaddition, groundwater-gauging datatables summarizing data from April
1999 through November 2002 are included in AppendixC.
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20 [RA COMPLETION REPORY
2,1 IRA Plan Objective

The goal of the IRA-was to mitigate IRA conditions prgseﬁt at the Disposal Site, which included 1) a
release of fuel oil to surface-widter in the whderground Brook Culvest; 2)-a releasé of fugl
il that Tesuited in the appeardrice of a-visiblesheen on surfice waterin the 'unde_rg:&und
Brook Culverf; and; 3} the presence of 'ﬂez{ting liquid-phase fuel oil.on groundwater located next to
the underground culvert's exterior wall and st monitoring well MW-4. Mitigation would be
accomiplished by récovery of liquid-phase fugl ail and thereduction of dissolved-phase hydrocarbon
concentrations i groundwater. The objective of the Modifiéd IRA Plan whisto operate, maintain and
| imisnitoran in«§itn bioremediation system at the Disposal :Sitel A copy cff the Modified IREA;PIan is

»

inchided in Appendix.I2.
22 Summary oF IRA Activities

The May 1999 IRA Plan proposed 1) removal of LPH from the underground culvert; and, 2)
grouridwater: and LPH wionitoring. In accordance with- the IRA.‘Eién-, in September 1999,
approximately 150 gé}i@ns-_of LPE and water was colfeeted from the culvert via the weep hole and
proundswater and LPH fnonitoring was implemented. The November 2000 Modified IRA Plan
pm‘po_sﬁd the construction and opafaiion of an inesity bloremediation system in order to prevent
further migrafion of LPH 't the bnidergrourid ulvert. The bibremediation system included a
groundwater tecovery 'trenich with a recovery well, a grouadwater recharge trench and. nutrient
treatment. The bioremediafion systein was installed i Aprit and My 2001 {fdnsunctioﬁ; operation
and miaintenance of the bioremediation system are performed by e Sub”
asubcoiitraétorte  LSPCO.  Contihuous operation of the system biegan on May
23.2001. Weekly o bi-weekly operation and. maintenance: of the system has been conducted by

th Sb \ b e W arraoe Y £ t . 1 » 5 ¥ .
ey Posmanually remove LPH fiom oil/water separator driums, maintaiti nutrient and mictobe

levels.and chieck and maintain system hydralic equipment as necessary,
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Environmental monitoring under the [RA included quarterly groundwater mgn‘it&ring for depthto
water, LPH thickness, dissotved-phase petroleum: hydrocarbion coneentrations (via both EBH and
VPH analyses) and nutdent analyses, Nutrent analyse:s included mtmgenuammnma, mtrogﬂn— ‘
nitrate, total phasphorus, dissolved oxygen.and. carban dioxide. Wates it the underground culvert
 was manitored quarterly foe nutrients and-visually inspested for 4 hyduocathon. sheep. System
operatipral and hydrogarbon congentration data have heen repotted in semizapnuzl IRA Statas
_ Reports, thie most recent.of which.was submitted inJanvaty 2003,

s reported in‘therJanuary 2003 TRA Status Repoit, a total of approxifiately 1 i‘ﬁ-galloﬁs-o‘f fuel.oil
hay been recoversd. sinoe system startop: gnd & total of 252,382 »gallt;ns ofgroundwater has been
treated through January- 3,2003. Asdiscussed-in the Tanuary 2003 TRA.Status Report, digsolved-
phase hydrocarbon concentrations and nutrient levels in groundwater indicate ¢fferiive reatment by
the b;ommedxatmn system, Stable nutrient concentrations in surface water inithe underground
culvert indicate that groundwalter from the Disposal Site is not entering | the enlvert, D;ssol‘-vred-phas.e
pﬁtmleum ‘cencentrations at:menitoring well MW-2 remained below Method 1 GW-2 and GW,-3
Standards, which continuesto show that no szgmﬁcant fuet-eil hasmigrated along the underground
‘Brook Gulvert wall,

There has béen no known deleteueu's impact to 'xdemtxﬁed envirorimental mceptors or patural
resource argas, nor arg there-any” such deleterions dnipacts anticipated 4s &: resuit abthe

insxalla,tion,.oygemtgon.'andf’or mamtenancg of the rermnedial system.
73 IRA Remediation Waste

Waste gmeratcd during TRA activities included soil genazgmd during installation of the recovery
~ system; LPH bailed from the ‘menitér wells and. L scovered by the bioremediatibn systefi, and

'hydrecarbennampacted water generated during gropndwater, sampling. activities. Aﬁ rmg;d;atmn

wasteras described inprevious IRA Status Reports, is.stoted on-site in 55-gallon dmms iabeled s

“Hazardous Waste™ and-disposed of off-site iri accordance with 310 CMR 40 0030 of the MCFP and
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Massachissetts Hazardous Wasts Marfagement regulations 310 MR 30,000, The drum s &
destgnated RCRA satellite accumnulation container: and s pumped dlong with other waste oil streams
for bulk transport from the facility. Copiés of Uniform Hazardous Waste Mariifests generated diaring
{RA activities are included in Appendix E.

2,4  IRA Completion Statement

The bioremediation «s&s’tem was constructed and qu#ated as.an IRA. The system continued to

| operate and provide rémedial, benefitiat the Disposal Site during coniprehgnsive response actions.

| Bccause the Phase 111 Remedial Action, Plan dlsp ‘selected the bioremediation system for the.

comprchenswe remedial-action measute, the system’s operdtion as aft IRA is considered complete

The Phase IV Reriedy Implemientation Flan: (RIP} was developed and implemented to-operate the

remedial sygtemn under Phase VROS -activutles ‘Sinee ROS activities will be initidtedubon: submittil

of this veport, no futther IRA sctivities ure required at -the Disposal Site and. "> 00 has :
concluded that the objectives of the IRA Flan have been suécessfullymet. Specificatly, the IRA has:

e Definied the natire-ahd extent. of petroleum which resulted in a refease to the underground

‘Brook culvert and LPH on groundwater; '

o Mitigated fiirther releases of petroléutn to watet in the unde‘rground ‘Brook culvert where
no’pettoleutn: ‘she,en has been.abserved on waiter in the ﬁndergmund culvert since the IRA was
implemented; ' '

o Contaibed and recovered LPH on groundwater; and,

e All"invésti'gaﬁon«derived waste-and remediation waste assotifted Witﬁh thé TRA has'been
properiy coritzined. and trapsported off:site: Remiediation waste from the bioremediation

system continués o be solleeted; however, but nodw inder Phase.V of the MCP.

No additional permits, other thanthose outlined in the Novenitier 2000 Wodified IRA Plan, were
required for completion of this TRA and, pursuarit: 1o 310 CMR 40,1403, no public involvement.

notifications aré required to coniplete thigTRA,
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30  PHASE IV FINAL INSPECTION REPORT
3.1  Phase IV Remedy Implementation Plan

As documented in the Pliase 1[I Report-and Remegial Action Plan, theselested alternativeincluded
continued operation and maintenance of the ‘bioremedistion. system to treat :’s‘gil and ‘groundwater
down -gradient of the leaking UST, and implementation of an AUL ear land vse restriction for

petrioleumrimp‘aeted sail, adjacentfto:fhe ‘UST The in-sity bioremediation systé was instal led in

Bioremediation is the reduction of contantinant massviablological censumptionrand degradationef
contam1nam§pmpounds This method uses groundwater; cdllected at the Disposal Site and amends it
w1th mwrobes and nutrients at the ground surface to preduce anactive microbial populatlon in'the
water. - “The amended water s returned fo the subsurface, via a shallow recharge trench. The
microbial destruction of contanﬁnahts occurs in: the soil where the micesbe and putrient plune
contact the hydmcarbons and use it as-a fopd source, Re-t;krcutatmn of the microbe and: mutiient
plumg flushes res:dual p@t.releum adhered to soil inte greundwater and eithanices blodegradatmn of
contaminants. Monitosing will b conducted within and outsidethe active freatment.area toevaluate

the progress of remediation.

The implementation of this alternative will likely approach conditions censistent with a Permanent -
Solution and a Level of No Significant Risk, If'groundwater quality moritoting data indicafe that
this solution is-inadequate to address the impacted area, additional technologies may beé proposed

and impiemented-.

The. AUL will be implemerted after bioremediation is complete.
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3%  Construction Plans, Engineerifig Design and Specifivations

O March 31, 1999, six monitoring wells were installed Yoa depthiof” eight (MW-6 onily) to 15 feer
below grade. Bach of the wells were constructed of #.inch-dizmeter polyvinyl chloride (PVIC) aud
sereened from five fo 15 feet {except MW-6 which was screened from two o eight feet), Copies.of
the well construction details are provided in Appetidix E. Piadementof fhie monitoring wells was
based or afeas of oitéentrated, subsarfice hydrocarbor impact

Totreat hydmcarbohﬂmpacted soil afid groundwater at the Disposal Site, on April 23 and 24, 2001,
groundwiter Tecovery and.-groundwater recharge trenches were installed, The Iocafions of both
trenches are shown on Figire 4. The 75 Feet long by 3 feet wide groundwater recovery. trench was
installed adjacent to the underground HBrook culvert to a depth of 11 feet imrorder to collect |
petroleum mobilized inthe aquifer and to prevent migration of'an uncontaingd groundwater plame.
The bottom thifrd: af thie recovery trerich was backfilled with crushedistone and thetop two thirds was
backfilled with natural matenals A 10-nch-diameter PVC recovery well, screened from

approxxmata{y frve feet to 11 foet, was installed in-the recovery trench 1o 2 depthrof 11 feet. The

Iecovery well Is eqmpped with one subineréible pump with a high-level relay’ alarm. This pnmp

meets, -horsepower requitements ndioperates m single phaseat’] 20 Velts, Tﬁe systt:m is. des;gned
to pump 10:gallons perminute Qgpm) The 30 foet long by 3 feet widé: grounéwater recharge trenclr

was installed upgradient, adjacent w the.closed mmpﬁaqe USTs to a depth of 3 feet. A perforated pipe

was iri's,_t'alle_d for the length of the trench at-a depth of 2 féet below grade to aid in groundwater

recharge to-the area.

Piping from the récovery’ well 1o the fechargé trench is constmcted of 1.25-inch-diametér séhedule

. 40 PVC, Wiringis installed’ -within %-inch gaivamzed PVC condu;ts Piping and wiring is installed

at a depthi of approxiriately threg feet below:grade.
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Treatment equipment for the biotemediation system.is housed within an B fect by 8 fest wooden
structure located east of the. facility (see Figure 4 for equi‘pmg:m l6eation), The shed is heated to
prevcntzfgeeziﬁg.' Groundwater is pumped from =the:mcovcﬁ well to the treatment shed where LPH
is reroved and nutrients (phosphate and nitrate) and microbes areadded. 55-gallon h‘igh‘»dansity‘
polysthylene (HD?E) dmms arg'used to manage groundwater for ‘equalization and for mzxmg in
nutrients and microbes: A Ve-horsqpower 10 gpm, transfer pump, equipped with highs and: Towslevel
control sensors and alarms, then pamps nutrient:amenided graundwater to the: rechiarge trénch, A
groundwater flow schematic is shown in Figane 3.

33 Phase IV Implementation

The components desotiticd above in Sectipn 3.2 Wete' mstaﬂeqi as presaribed in the Phase IV RIP
(Se:cuon 3.1). Therg have been no sigmﬁgant mod:ﬁcatwns to the system installation that would

require disclosure in this Final Inspection Report.
34  Phase IV Final Inspection

In accordance with 310 CMR 4’0.9878,.‘the.LS?—Qf#RéCﬂrd for this Disposal Site:
conducted a final inspection of the Comprehensive Remedial

Action ot July 23, 2002, The ifispection was conduated with. *° ="

- who cofistructed the
systgin, ahd revealed that't}}e Ccmpfq"hensive Re‘medih'l Action was built in accordance with the
pro;;osed constmctton plans outlined.above in the RIP, and that system performance is meeting
and/or is expected to achieve all design objectives. In: accerdancewuh 310-CMR40.0875(1), an As-

Built Construction Report for this Disposal Site is not reguired.

Page 11 of 14




4.0 PR‘O.FUSED PHASE V REMEDY OPERATION STATUS REPORT

Up to the date of this [RA Completion Report, Disposal Site assessment, ‘well sampling, and
treatment system moniforing and sampling datahave been summarized in JRA Starus Repotts. The
most re¢ent Statas’ Repott was submitted to the MADER on January 23,2003, Now thatthe IRA is
complete; data collected since January 1, 2003 will be, sumrnanzqd inROS Roports every six months
as required in Phase V under the MCP. The first ROS Report will be submitted to the MADEP by
July 19, 2003. ‘

41  Gauglig and Groundwater Sampling

~ Groundwater gougi'n‘g and sample collection will coritinue to be collected from the moriitoridg wells
on a quarterly basis; in Januzry, Aptil, uly and -Ootober. Eéch of the monitoring wells will be
' sampled for VPH and EPH. In addition, nitfogen-afitoria, itroen-nitrdte, total phosphorus

dissolved pxygen and carben dioxide are megsured in groundwater: front gach of the menitoring
" wellginorder to-assess biclogical paramotors. Due to:show afid ice-cover, sampling locations at the
| Disposal Site ¢ould not be: aceessed to porform the January 2003 groundwater sampling event. The

Apiil sampling event will be performed as scheduled.

Water in the underground Brook culvert will contiriué to be monitored quarterly for
nitiogen-animohia, aitiogen-nitrate and total phosphioriss. In addition, the; underground culvert will

continue to'be v.-zsua—l,l—y inspected for a hydrogarbon sheen.
42  Bioremediation System Operation, Maintenance and Monitering Plan

Operation of the bioreimediation system began on-May 23,2001, Wegkly to'bi-weekly operation and

the Sub.

maintenstioe of the system Wil tontinue 1o be condicted By THe following, data is

- W&m@p&mﬁmﬁmﬁ‘mn&neo«v%si%swwwﬁwmmwm{esmmwlum of.
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ltis the. opmmn of:

groundwater- treateci by the bioremediation. system, and, 3) quaxterly influent. and. &ffluent

_ gmundwater samplmg for VPH and EPH. A summary of systent’ performanicesand rernoval data will

continue to be provided in semi-annoal ROS Reports.

4.3 Reme.diatipn Waste Managlemem '

Waste generated during Phase V ROS agtivities will mciﬂde LPH.“ batled from the moniter wells,
LPH recovered by the pmrcmedxatmn system,-and hydrocarban~1mpacted water:generated during

grouridwater sampling dctivities. Al remediation waste will coritifiue to be.stored on-site in §5-

gallon drums, labeled as “Hazardous Waste” and dxsposed of off-site in-accordance with 310 CMR

40,0030, of the MCP dnd 310-CMR 30.000 of the Massachusetts Hazardous Waste Manzgement

regulations.

44  Licensed Site Professional Opinion
PCO = A - y TR . [ g v . o

and the LSP that Phase V ROS activities contipne:in secordance
with the procedures pzescnbed in this Phase V Report. Recovery system operafional data will be
collegted as. prescribed in the ‘Operation, Mainfenance, ard Monitoting Plan (Sestion 4.2) and

evaluated in-order to ensure optimal performance.
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