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TECHNICAL MEMORANDUM

Date: September 10, 2003

To: Mr. Edward Hathaway

Remedial Project Manager
YlﬂlwwxumnmlIIanmmnﬁmmmv

One Congress Street, Suite 1100 ( (Mailcode HBT)
Boston, MA. 021 14-2023

From: Gregory A, Mischel, PE.
TRC Project Manager
Lowell, Massachusetts

CC: Barbara Weir, M&FE
Reference:  Contract No. 68-W6-0042 (Subcontract 107061)
Work Assignment No. 148

Multi-Site Five-Year Review

SUBJECT: Old Springfield Landfill, Springficld, Vermont
primg [rLing
Input for Five-Year Review

L0 INTRODWUCTION

TRC is MmmmmrHPMmunMMMmm@d[vuyummmmwvmhhwUWHﬂmmvm]dLmumm.mpmﬁﬂm
Site (site) in accordance with OSWER Directive 9355.7-03 8P “( mprehensive Five-Year
Review Guidance” (June 2001). This is the second five-year review conducted for the Old
:MﬂwﬁﬂﬂMwM”fﬁwMMmmmmwwm=MMW‘HMMMMMMmmﬂmemehMMm
evaluate and certify the protectiveness of the remedy in EPA’s five-year review report.

TRC perforred the following tasks to support BPA’s five-year review:

o Reviewed site-related docurnents;
o Bvaluated site conditions and performance of the remedy;

Publicly-Operated Treatment Works (POTW), who
he site;

o Interviewed the Chief Operator of the
is responsible for overseeing Q&M of

v Inspected the site to verify the integrity of the remedial system and to assess O&M; and

»  Prepared this technical memorandun.
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""" 2.0 DOCUMIENT REYIEW

The following documents were reviewed as part of the Second Five-Year Review Report:

v Record of Decision (Operable Unit No. 1), September 1988 (RO, 1988);
----- v Record of Decision (Operable Unit No.2), September 1990 (RO, 1990);
o Long-Term Monitoring Plan, Years Three and Beyond, March 1993 (LTMP, 1993); and

..... o Five-Year Review Report, September 1998 (Five-Year Review, 1998).
2.1 Remedial Action QObjectives

"The remedial action at the Old Springfield landfill was divided into two operable units. Operable
Unit No. 1 (O.U. 1) dealt primarily with the management of migration of contamninated seeps and
- groundwater from the site using a leachate collection and groundwater extraction system,
pretreatment on site and off-site treatment of contaminated lea ichate and groundwater. Operable
Unit No. 2 (O.U. 2) addressed source controls and included construction of a rulti-layer cap,
B means of upgradient groundwater diversion and the installation of a source control groundwater
extraction well.

""" The objectives and basis of the remedial action are to:

- Prevent exposure to contaminated surface soils or leachate by residents, construction
worlers, and future users of the site (i.e., prevent contact via ingestion and dermal
absorption);

o Prevent volatilization of contaminants from contaminated soils, wastes and leachate
seeps;

o Prevent contamination of fish in the Black River by limiting leachate migration from the
site;

o Prevent the leaching of contaminants from site soils to shallow and bedrock aquifers;

o Prevent further migration of contaminated groundwater offsite; and

v Prevent the uncontrolled emission of landfill gases containing hazardous substances.

The remedies implemented to achieve the remedial objectives (ROD 1988; ROD, 1990) include:

""" o Stabilization of steep waste area side slopes (Areas 2 and 3) to prevent slope failure and
construction of a multi-layer cap over Waste Areas 2, 3 and 4 to reduce infiltration and
leachate generation (O.U. 2);

o Construction of upgradient french drains and surface water diversions (O.U. 2);

o Installation of a leachate collection system to limit migration of contaminated seeps from
the site (0.1, 1);
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v Installation of three extraction wells for extraction of contarinated groundwater from the
site (O.UL 1 and 2);

o Thﬂﬁnmmtofkmduﬂeandranhummumduwumm%mmilAlHuﬂﬂﬂdmﬂywwnulnEN1mwm
works (POTW) facility, with pretreatment on site (O.U. 1), Average flows from the site
pre-treatment facility to the POTW are around 25 gallons per minute, or 36,000 gallons
per day.

o Installation of passive gas vents on Waste Areas 2, 3 and 4 (0.1, 2);

o Institutional controls, including deed restrictions and the restriction of groundwater use in
the immmediate vicinity of the landfll (0. 2); and

o Monitoring of groundwater, seeps and air for thirty years.
2.2 Design and Construction

The remedial design process was cornpleted in April 1992 for O.U. T and in May 1993 for O.U.
2 (Superfund Five-Year Review, Sept. Hﬂ“ﬁ” Construction activities for O.U. 1 began in June
1992 and were completed by June 1993, The cornponents of O.U. 1 included 2 groundwater
extraction wells, a leachate seepage collection system, and an on-site pretreatment facility.
Construction of 0.1, 2 began in May 1993, Components of O.U. 2 included a third groundwater
extraction well (the “source control” well), two french drains, and a roulti-layer cap including
passive gas vents. The active gas collection and treatment system originally proposed (ROD,
1990) was not installed in Waste Area 3 due to the low landfill gas generation rate. Passive gas
vents were installed to allow the minor landfill gas to escape through the Waste area 3 cap and
granular activated carbon canisters were installed on all passive gas vents to remove volatile
organic cornpounds (VOCs) from the air emissions.

Landfill cap construction activities began in July 1993. The landfill cap consisted of a 6-inch
vegetated topsoil layer, 36-inch cover soil/frost protection layer, 12-inch sand drainage layer, 40-
rnil low density polyethylene geomembrane liner, a geosynthetic clay liner, and a 12-inch gas

5 2 and 3 were stabilized with
ap Cross-
EN

vent layer. The steep slopes on the eastern sides of Waste Are
cormmon borrow, followed by 40-mil textured geomembrane, followed by the typical ce

’ i

section. Construction of the cap over Waste Areas 2, 3 and 4 was corpleted in November 16

Long-term monitoring of the site began in December 1993, and the first Five-Year Review report
was completed in Septernber 1998,

2.3 Performance &tamcards

The goals for site cleanup will be achieved when the following conditions (ROD 1988, ROD,
199Q) are met:

a) Soils in which contaminant concentrations exceed total carcinogenic risk levels of 107
? (level of excess cancer risk considering dermal and ingestion exposure routes for

s contaminated with PAHs and PCBs) are capped. This included capping waste

&mwmﬁLrp,mmdﬁh

2003207 OId Spring field 3



- b) Groundwater at and within the boundaries of the waste management unit (i.e., the
site) must meet Vermont groundwater quality standards. The state standards are
equivalent to the Federal maximum contaminant levels (MCLs) and/or maximum
contaminant level goals (MCLGs) per the Safe Drinking Water Act. Cleanup goals
for site groundwater contarinants are equal to Federal MCLs and state criteria, with
the exception of tetrachloroethene (PCE). A PCE cleanup goal was waived by EPA.
based on its ARARs, because its MCL standard was below its practical quantitation
litit, and therefore the MCL for PCE was not a technically feasible cleanup goal.

) ﬂﬂuaefmuentoflﬁwdmm’wuub(ngn(nnnhwaMWthmtlvhmgmmjrﬁ[anu:WNN1Hn1tlﬂw¥
permitting requirements of the National Pollutant Discharge Elimination System
(NPDES). In addition, the on-site pretreatment system will be designed, constructed
- and operated to ensure that all NPDES requirements are met.
d) AlnﬂmppvqlmntlmumMWMfﬂﬁl|uu1ulﬂu«nlwdepn%hvmwmﬂm system and must

meet the emissions requirements (for volatiles) of 52 F.R. 3748, “Proposed Standards

Smissions of Volatile Organics”, February 1987,

for Control of k

- €) The POTW must have a NPDES permit to discharge to the Black River, and must
) 12 )
rmaintain compliance with that permit.

- 24 Monitoring Requirements
A monitoring program was established to monitor environmental media at the site for a period of
- 30 years. The objectives of the monitoring (LTMP, 1993} are:

v To monitor the effectiveness of the remedy and any subsequent remedies;

o To monitor groundwater quality changes and groundwater elevation changes and to
identify the presence of new contaminated bedrock flows, seeps, or residential wells,
""" »  To assess the potential for further impacts to public health and the environment; and
»  To identify and monitor groundwater changes due to the implementation of the remedy.

The original requirements in the RODs (ROD, 1988; ROD, 1990) included monitoring of
existing and new groundwater monitoring wells, residential wells, seeps, surface water, and

- collected leachate and groundwater. The monitoring program also included recommendations
for (a) the installation of new bedrock wells (locations to be determined through additional
studies completed prior to and during construction of the remedy), (b) the development of

----- statistical methods for evaluating whether groundwater and leachate were meeting cleanup goals
and (¢) consideration of the potential for new chemical compounds to appear as contarninants
due to chemical mixing and degradation.
The initial frequency of monitoring for Q.U. 1 was quarterly, pending corapletion of the final
remedial action (ROD, 1988). After the construction and irplementation of O.1. 2, quarterly

..... mulqﬂnuvu|1n01M(unuvvnlh»vuﬂ'hlrununum for a period of three years. The sarnpling
frequency for years four and five was set at semi-annually, per the 1988 ROD, and once per year
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for years five through ten. After year ten the sampling frequency may be reduced to once every
rAMuymM.Thammhmxd|wmmmw|401mwuuwdm:mmmmnmw»WM-vﬂwt‘ﬂMN&LP( ,
and metals (ROD, 1988). The need to add or remove anal ytical parareters to this list was to be
r«wuﬂuﬂmulnﬂmmdﬂ‘chuumplhernumﬂnnn@qmmmnd Specifically, the need for monitoring plan
modification is to be addressed during each five-year review, at a minimum. Recent
maodifications to the monitoring program include the elimination of residential well, surface
walter, and seep monitoring. The list of metals analytes were also reduced.

Currently, the PRP submits an annual Q&M report to present ronitoring data and analytical
data, and provide an evaluation of the leachate collection system, groundwater extraction systern,
and landfill cap.

2.5 Cleanup Levels

Cleanup levels were developed for both soil and groundwater. The soil cleanup levels were
achieved during the implementation of the remedy by capping the solid waste and contarninated
soils. Groundwater cleanup levels were established for those contarninants that were identified
inthe]HMMBEMWMWMNWHWﬂmt%ﬁwﬂmnmwml{h¢srw¢m0h\wwmzhmmmdto|Mmm:anunumxm¢mabkxn$ktm
either public health or the environment. The site’s groundwater cleanup levels are achieved
m&wwnﬂn*qnahnn%d(ﬁMn1T0m1nmmmnonw1wwﬂluh$hehvwITW‘Pwkwﬂ]NJFTA;HMM1HW"PMWHVHWTW
state criteria), Table 2-1 summarizes the cleanup goals specified in the 1990 ROD for Q.. 2 for
a subset of the contaminants of concern identified in groundwater,

Table 2-1
Groundwater Cleanup Goals
Old Sprimgtield Landfill
Farameter Umiie Cleanup Level / MICIL

VOCs

Benzene ug/l 5
1, 1-Dichloroethene ug/l 7
Tetrachloroethene ugy/l 5
Trichlorocthene ug/l 5
Hylenes (total) ! ug/l 40C
Vinyl Chloride ug/l 2

3.0 DATA REWVIEW
3.1 Introduction
TRC reviewed monitoring data presented in the Annual Operations and Maintenance Plans for

the site for the following years: 1997, 1999, 2000, 2001 and 2002, As discussed previously,
environmental monitoring data are available for the monitoring wells, extraction wells, surface
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A summary of the reviewed data is

water drainage channels, leachate, seeps, and air discharges.
presented below.

3.2 lnnwmdwmhuleanmnvﬂbmm

During the five-year review period, groundwater quality at the site has been monitored in 10
numnunmq'mmﬂﬂawlﬂuvemmuanmnlpumnswmumamanl)anurquwl<<nmp0mullvd(]lﬁw
YVOCs and metals (iron, ; manganese, molybdemum, mercury and sodium). The locations of the
monitoring wells are shown on the figures in Attachment 1.

Oﬂgmmmhgmmwhm%m%mmﬁhswmwhmmﬂﬁm%muﬁﬂmﬂhmymAnMym[mﬁ(kmunmmm&%ml
KMHnwmkHN%th%ﬂshwvﬂH%mMMNﬂ%mmume@’hPymﬁth%pmﬂthmeVﬁANR
approval. In previous yvears, groundwater sarples were also analyzed for base neutral/acid
(BNA) extractable (or semi-volatile) compeunds and PCBs, Howewver, based on data
mmuumuadLmﬂml%Phummwﬂ|MWW[mmum1MMm1wwmmmﬁmmmmerwmvdnwpmhmmn
analytical requirements for monitoring wells sometime prior to the current five- year review
period.

3201 Metals in Monitoring Wells

There are no site-specific clear nyp levels for metal s in site groundwater, Conservatively, MClLs
=3 Sz
are used to evaluate monitorin g1 esults for metals LA[_‘ ]VI.P', 1993 ]l.

A review of M“AMDpmnmdwtmwanwdmmhmhwmwHWWUMvﬂHmfPAanMmuhum
manganese and/or sodium) were detected above the laboratory quantitation limits. OFf the metals
detected, MCLs have not been established and only iron and manganese have non-enforceable
wmmMmydmmmgWHMnWNMHhﬂ?HMUWLaWHﬂuWLJPWAmmelmmmMﬁm
manganese exceeded the secondary standard in only four of the 10 monitoring wells (MW-20,
MW-418, MW-41G and MW-45B). The highest u@m(d.)“nnvl)umulmnuurnHWRllnﬂﬂhupﬂl

xmumMaanvmnuhMm;ﬂnnwmzwmhmmkauwnnmmmnmngﬂPAWM4M”

322 VOCs in Monitoring Wells

FWMWWWHHM'mwmmMMHnmﬁMcgmmmhwW%thnmmthﬂmymmmlmmmmﬂmwahnmhﬂm
were previously detected in monitoring well samples at levels exceeding the maximum
contaminant levels (MCLs) specified in the LTMP. ﬂhmmomﬂmmmMWSMWMHﬁmeM%NmM&
methylene chloride, | I, 1-dichloroethene, 1,2-dichloroethene (1,2-DCE), 1 | -trichloroethane,
trichloroethene (TCE), tetrachloroethene, and acetone.

HhmerW>Hmw\WMWmMWmnwmwmmmenmwwﬂmewmmmm it concentrations
exceeding the site-specific MCLs. These contaminants were vinyl chloride, 1 1,2-DCE, and TCE.
The most recent (2002) round of groundwater monitoring results indic ate that only these three
contaminants continue to be detected at concentrations exceeding the MCLs. Therefore, it
appears that the number of VOC ,UHM1nnnmthWLH”Mﬂ“TW“ﬁm7@XCWWmWU MCLs hd“f“”h““‘d
stable and did not increase over the past § years.
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Table 3-1 surnimarizes the number of monitoring wells in which VOCs were detected at
concentrations exceeding the cleamup goals, for each annual sampling event durin g the S-year
review period. The monitoring wells are broken into three categories based on the subsurface
geologic unit over which they are screened (e.g., sand/gravel, tll, or bedrock).

Table 3-1
Number of Wells exceeding USEPA MCL VOC Standards
OLd Springlield Landfil
- Sept. 1998 | July 1999 | Sept. 2000 | Dec, 2001 | Oct. 2002
Total Wells Sampled 10 10 10 10 1o
Number of Wells in which one or more VOCs exceeded MCILS:
Wells Screened in Bedrock 1 I 1 1 1 1
' Wells Screened in Till 1 | ] 1 ]
Wells Screened in Gravel/Sand 1 0 0 J‘ 1 1
Idle"NMijuwummmummmmHmvd1%mm]%mkmmﬁﬁMwmnwDmmkwmﬂWhmwFEQMMMmm&
lable 3-2 presents the monitoring well and the concentrations of the contaminants exceeding the
MCL during the period from 1998 to 2002.
Table 3-2
YOO MCL Exceedances
Old Sprringfield Landifill
MCIL Sept. July Sept. Dec, Oet,
Standard 1998 1999 2000 2001 2002
MW-458
. Vinyl Chloride p 8 20 3 37 83 36
Trichloroethene 5 5 5 12 36 9
1, 2-Dichloroethene 70 31 29 40 100E 31
MW-45T
Vinyl Chloride 2 A 31 1] 55K 39
- Trichloroethene 5 25 34 26 30 3
1, 2-Dichloroethene J 70 82 95 84 140E 99
_____ MW.52G
Trichloroethene 5 4() ND 4] 24 13
ML Mhnmmmm«ummmummmlrwﬂEcmnhhnmnMHlumauﬂDunkmp‘Nameeﬂuhuun~
e E - Laboratory estimated value.

J - Laboratory estimated value.
ND - Not detected.
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3.2.2.1 fﬂnmmﬂANMM}&&u@f&IWChDMﬁHimJMbmmmemglW@hk

/Mnmmﬂyﬂ&ofﬂmWﬁmmmwﬂtnmmum'WCMhimdudnmfdnﬂHﬁﬂQMdQ‘hld}ﬂmﬁmd1ﬁﬂivnm
mmUMWMdﬁwhhwwmmummmnﬂnmnnmﬁmﬂngwﬂmumhwshmﬂehmmrmgmmﬂmw‘N@M
hTﬁ#{ﬂhj\wassekmﬂﬁdImmxmmmwimrwwilEnmmmmmedinm&mﬂhmﬂhpmwmmmmmﬁtysuhmuw&mmqgmmmﬂ
layeram@h&mrwmdlh;knxmmdkmmummmlﬂMﬂexhﬂmﬁmn\weﬂﬂawmlﬂurummnsmepuﬁveMsthVu*?T%mmﬂ
hvaawiﬁlﬁmmmmumﬂhnthewﬂlammemdNMﬂ;huﬂm$,mmﬂwmmhmﬂy)uwmm:wﬂemhmﬂbmﬁﬁd(nxﬂmﬂr
1Mﬂmﬁmm¢MmthmmﬁmUmtﬂm%mm&ofﬂmﬂhndﬁ”.WﬂDChcmunﬁmﬁmd1ofﬂuHMMMHMmmHwwﬂm
\vmﬂpmJM¢d\Nm$usthme(ﬁwmypkn1&mmwmivmmmmimmmm)amd;ahmwm“huavnu;hmmmrmwmhxlhumnmmﬂn
phﬁnmﬁn@pa]wnmwlhmafhuAANMmhmmmUIEmeﬂmmmrmm:nquSmMWlamaHmdspmmhL

kawtmqwmqummwxfﬂMﬂMmmpmwalanahﬁd&mmuﬂngmmmﬂeﬁnmwm\wasrepnﬂﬁmﬁ@d«mmnuhMiWﬂblby
month, i.e. L.4...7. .0, and paired with a corr ponding VOC concentration. All VOC data
pwmmmﬂed:M;“kmmtham1&mnwmih0dmhﬂ¢cﬁom]WmﬂfﬁVwenacomvcrmxlM)OM@J&MNRM?&mm\mﬂue
ﬁTmypmMmd(kMawwemaﬂhmnsumjmmeMm»alhmmmwf@wemﬂomzmmﬂyﬁhx TRC has assigned 0.05 a
mm%mhﬂﬁy@jMMwﬂMﬁoalh@ﬂvMumﬂgmNWMmdtwwhenqyemmmnmmﬂyMSvAW|mﬁﬁfmwﬁc(my

Q

AﬁagmﬂeMMhMamﬂwmaummuMMMMNMWM¢MWmmmnMMMMHWWWHmhkdmm@dmhymwmwt
particular test-statistic would be. hhmespmﬁﬁmﬂhnthpwmhmnMdkmMmﬁh:pnﬁmbﬂﬂymf
gangavMuwmmmmmmmmeﬂmnymnb%mmwﬂmIMMmmkmﬁMMmﬂmamm»wwMLmMMMMmmw
significant if p<0.05. HTWh;rnemJM;[hatif!lﬁ?ﬁ(MF)«Mthn;pemueClhmytresuﬂﬁ;falltwuisrthe:culwwm
1&mwlmnyﬂﬂmgn&mwﬁhﬂstmnmmmﬂhgsmyﬁﬁﬁowhe!MW%ibnM%mm,h;huyﬂbfummwumlwmdﬁmmﬁmimmuy
:ﬁgmﬁkmmhmwheﬂiw]MvﬂlDQ%ﬂ.(mewnwhgiﬁleUSMwthaHsgwmmmMynmmmvxlmymm%
significant (NS).

WRWMHHnmhedaMMMGrﬁmfwmnmdh1Mumemwy& AJH)SQﬁuMdkﬂMﬂzminmmaﬂmgtmmd,a{ﬂ
mgHNMMHmﬁadmmmmmgU¢wlme%M%mndHMMmlmwmﬂmwnbew%@MJMﬂmﬁwiymﬁmw
\MﬁdwwmwmemmmmﬂmM@muﬁcmehmwMawwwﬂmgmgmdhmmﬁﬂ%n%wmmfﬂmhMﬂiNo
WWGndlnmwaSQindhxﬁethathnspﬂxnnfﬂm3ab&mmm3@fatmmuimmmxrm“%mikmﬁ”h1Uhecwmmthﬂm
vunT&mlﬁmmherhnwmmtgmmon.I%smnmmmmthfﬂmsFﬂymmd“ﬁW”thmmzumﬂmﬂh&mdtnmmh;ﬂmnVwews

MMmmiﬁedlmmmﬂhmwthethmmw&mdesanmeﬂs«ﬂﬁmmmemhuwwlmmmdshnﬁnch'weﬂhmnmmmnwmdzedim
Table 3-3 below.

Table 3-3
SmnwmmmffwmmdAmmmwm$ﬁmﬁiﬂwm‘%UWH%Hﬂwﬁrwﬂﬂﬂl

Old Springfield Landfill

Well Iy Vo R p-value Identified Trend
| MW.52G Vinyl chloride 0.4724 0.002
MW 520 1L2-DCE 0.4595 0.003
MW-520 TCE 0.6677 (.0001
MW.-45T Vinyl chloride 0.0385 | 0.61 N§ No Trend
MW-45T 1,2-DCE 0.0002 0.96 NS No Trend
MW-45T ] TCE 0.0557 0.54 NS Mo Trend ‘
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Table 3-3

Summary Trend Analysis for Select VOCs, 1993 to 2002

Old Springfield 1

Wedl 11 VO R p-value Icdentified Tirend
MW-45B Vinyl chloride 0.1561 0.12 NS No Trend
MW-45B 1,2-DCE 0.2088 Q.07 NS No Trend
MW-45R8 TCE 0.0073 0.75 NS No Trend

Motes:

All reported significance levels are non-directional. Testing of a nen-directional hypothesis makes no
ﬂ&ﬂﬂmﬂﬂmbdhumHhudMeMNMLmHhmuouehﬂumwd&ankqm That is, no assumptions are made about the
positive or negative relationship between a given set of variables.

Ne=number of samples; NS denotes non-significance. {-) denotes decreasing trend, () denotes increasing trend;
and (No trend) indicates that the p-value denotes randomness.

Asg seen in Table 3-3, analytical results for all three VOC constituents exhibited a decreas sing
trend in well MW-520. This decreasing trend could be attributed to the operation of the
groundwater treatment system. For all three VOC constituents, the temporal trend in wells M-

45T and MW-458 is not significant and concentrations appear to occur independently of time.

TW%MWWﬂpkm1nznmdmm|n”dqnﬂ|mﬁummmHMHHJMMKi1muhm1meﬂ%mmmimmda1
Specifically, MW-52G data consistently exhibit a downward trend with some randorness; MW-
45T data are widely scattered and random; and finally the data in MW-45B8 exhibit randomness
in combination with what appears to be a pronounced seasonality (cycle and randorm).

Concentrations of VOCs have been generally decreasing in most of the wells monitored.
However, groumdwater data from 1998 to 2001 shows a sudden and noticeable increase in
concentrations of certain VOCs (i.e., , vinyl chloride, 1,1-DCA, 1,2-DCE TCE, and acetone) in
bedrock well MW-458. IMHmrﬁe|m>tuwuﬁ(ﬂ%ﬂ)m@Mkmmganthemwmmwmnmﬁmﬁ
these VOUCs decreased to concentrations more consistent with historic levels, indicating that the
mwwmmmwm‘mHmWWWWMﬂSmtMswﬂhmwhmwbmuaumdewpmM@mﬁwmﬂmmmﬂ
or non-significant trend. However, the VOC concentrations in this downgradient bedrock
1munMunng\wdloﬂﬁmkﬂbwexanﬁnﬂdimfhﬁimnmmiimimduﬂnnnsudlunhvwnu:ﬁaﬂﬁ‘hmrmay
indicate the off-site migration of contaminants.

VOCs in Extraction and Sowrce Control Wells

The extraction wells (EW-1 and EW-2) remove groundwater from the subsurface sand and
;@mveﬁmnufmrﬂmmmmymwa0tcmmMnnmpmuWMmmmdmd;nnumdwwM%WntheGMPPmunﬂﬂwgand
minmizing the migration of contaminants to the dis scharge point at the Western Seep.
Historically, only one or two VOCs have been dete (mddlhwvhwvhnnr‘”J{»ﬁuhﬂ W2
contributes a majority of contaminants removed at the PTF. In general, the number of
MHMMNWMMMMHW;mmwMmewﬂ1mmHMMWMMH‘” 1 and EW-2 has decreased or
rernained stable over time (since 1993). This data, in part, indicates these extraction wells are
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tﬁﬂfWle.mdr@musm“ﬂ‘rUImvumwAmtmmme1Hmnumiwau4funnlhn&mulmmﬂgmwﬁlkwem

and controlling migration of contaminants to the Western Seep.

Ihrsauuw*'wmuwlvuﬂﬂ[%1-.,@TEHNZB)renmnnm'pmnnn%mwhxIvmnlﬂu weathered bedrock:
Lﬂmlmahmmmwammhdm<mmnbdmthmmehmdnunmmumu%nmEﬂﬁmMManMmNMMﬂ
groundwater towards the Black River and the eastern seeps. While the number of contarninants
dete w‘;dluﬂrmwnﬂhu%lﬂh&ﬂe()“HwTPLWﬁlthwcxmmxm&mmhmu;ofoonnunhmmmmimLM”ulHWWWﬂrrn
]lvw“dvmw.m.410v¢|humeq»rmm:ﬂ““4)‘/Mnimmmmmmﬁmw&m:mnnﬂmmwnfconmwwmmd s detected may
wﬂﬁmvﬂhnmmhmhnmlmmmuU%u“Mmmmh@mmnewmwﬂmummdﬂwnS‘llmmummmuﬂ
.‘MVUU]GmmumngLUHMHMMMﬁdEMUMW%Mm“'ﬂWPﬁHgﬂ%ﬁNNhOdthq%t In addition,

easing contaminant concentrations in § -1 indicate the treatment system, combined with the
€ .(JUMWM”S(HED”M’.ﬂMHtPl(HHIUh;U<V,1hP ap, French drains, etc.) is limiting the migration
of contarnination into the bedrock layver and towards the Black River.

Sarples are collected annually from EW-1, EW-2 and $C-1 and analyzed for TCL VOCs. In

1998, five VOCs (methyle mmMMnmgvmw%Jmnmh;,LmeﬁMNmemMJMMHmwmhmmwmm
tetrachloroethene) were detected in both EW-2 and $C-1 1 at concentrations at or exceeding their
MCLs. In addition, trichloroethene was detected in EW-1 at a concentr. ration exceeding its MCL.

In 2002, 1,1,1-trichloroethane concentrations in EW-2 and SC- I decreased to below MCLs, but
the four other VOCs listed for 1998 (vinyl chloride, 1,1-dichloroethene, trichloroethene and
twnmﬂﬂwnwﬂheme]ummeagmﬂrdeMmhmlhmboﬂnMumph,:M<(nnnmndtonx;nuswhmpth«~d ClLs.
In 2002, two VOCs (tr khkmwﬂmnemmumMMmﬂvmunhhxmdu1mﬁEMWJJmuMnJmlm
concentrations below the MCL, where applicable.

324 French Drain Monitoring

Water samples are collected on an annual basis in three French drain valve and meter vaults at
the site and analyzed for TCL VOCs, The purpose of the F znch drains is to intercept off-site
groundwater before it enters the landfill mass. Flow from the French drains appears to be

seasonally influenced (higher flows during the wetter spring months). This is consistent with the
objective of intercepting shallow overburden groundwater. nnu;ﬂmwxnmwmmim\@fﬂwwwm
VOCs have been sporadically detected in the French drain s: mudew The source of the VOCs

may be small amounts of leachate from the adjacent waste areas. ]wqwmwmwmﬁMkM31m¢m
mﬂmuwjWMﬁranHuxMMNHMHNHh@wmn|mnmﬂulM1MWMe|rrmﬂﬂMEmAMylwdﬂm
POTW.

325 Growndwater Elevation Contowrs

Groundwater elevation data was used to prepare potentiometric surf ¢ contour maps for the
purpose of determining potentiometric gradient and pote muﬂhmnmmnnmmlnumdnumlwﬂwwum,
and (o evaluate the performance of the leachate collection and groundwater extraction s systems.,
1JMMMMHWM¢?ﬂthh@deMWstubhmuﬂlh(nmﬂmaAMWHUA(hwruhum;unaﬂﬂawﬁmwwwv!hgmw@
May 2003, ﬁqﬂhhwvmuWNMWTdaﬂhmtmvU"mﬁﬂﬁipmmuhmdm¢mhhmnb1nVPMJMMM
monitoring wells and 10 overburden monitoring wells. However, . depth to groundwater data for
the extraction and source control wells were not n&huhullm h«re)@[bnmwuuwmxlby’FR(l
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”hwﬂbwyﬂﬂmmWMMdemu%wwummmﬂﬂwmmmulmmumﬂsmuﬂuna”mcxhwnmwmlmwh
from surrounding monitoring wells.

(hmmmWNmePMw1nnmwmm4lmmdlnmtvmumnunmqrw<ﬂmdunnpﬂu]mn t five years were
reviewed to determine the highest and lowest water table events. The highest measured water
MHuGWJndwuuglmle%wmupmumlnulmnﬂuhmnwﬁMdv)Wmhdmlﬂm%@mmmumm%unﬂ
water table event occurred during July 1999,

Groundwater elevations measured during the high and low events in bedrock wells and in
ovemmmmhm1vmﬂkimmmmfwmilpthmﬂmmnﬂuuwhrlmmpinmw'mna&*yunnmjmruﬁrHMWV¢Mn(tunl
karw:]mm1“<MﬂwwhePh%ﬂﬁﬂn@nfpwmmdMMMmnm0wedw|mwnwwHwnmlhuhnd<mu“m
respectively, as measured during the high event on May 24, 2000. Figures 3 and 4 show the
M@WM@muﬂgmnmwmennowmkmdmmmﬂkw%vdmwdhummu(nwmy.mnhmmmmumﬂngwm
low event on July 15, 1999,

As shown in the figures presented in Attachment 1, groundwater flow at the sil ite generally occurs
in a northeasterly direction below the cap and t MJumammmmeuhwhwcum following the
Meﬂpshqmlmmwmmnhm[Whkaﬁvwr1WmrhwvmmtMdefHWHESM&JQUUHdw&MW1bﬂ>ﬂuw;1ma
westerly direction towards Seavers Brook. Overall, these elevations indicate a drop in water
MMMmhwm“anuww»ﬂﬂEvkﬁmnﬂMH@puHMnkauﬂulmmnﬂﬂMnmmmn@mthWMd:
River. In general, the water table fluctuated approximately two feet in each well from the low to
the high event.

Locally, it 1 ~,(mnmmrd;quundanﬁ[[hmvtnlh?um(mnl,w f'the source control well and extraction
wells (5C-1, EW-1 and EW-2) is influenced by the extraction of groundwater at these points.
HnwmwgavmwwmnudMMWﬁm%pminmwwrnwhmnnwnhhthwc&Mmmwmuxmwsquﬂm
provided in the documents reviewed as part of this five-year review. Theretore, the groundwater
mmems%mnmdbythJmﬂmwijWyuHﬂx'JﬂV I and EW-2 were based solely on
groundwater elevations measured in nearby monitoring wells.

While the extent of the capture zone of EW-1 and EW-2 cannot be determined precisely from the
available data, the lower water elev: tion at MW-41G indicates the extraction is lowering the
water table in the local vicinity. The locally low water level at well MW 41B may also be an
indication of drawdown caused by the source control well SC-1

3.3 Swrface Water Monitoring

Surface water controls for the site include the interception of seep water frorn 10 seeps identitied
on the castern slope and 4 seeps on the western slope. The seep water is intercepted by a French
drain system. The west seep French drain system accounts for a little more than half of the total
collection system flow. A surface water collection systern was installed to direct surface water

runoff away from the waste areas and cap. Concrete and grass lined ditches direct stormwater to
drhwanUMWdWmJMH]umddumwmdﬁnmmmnﬂmmpaHmwmmrmxdh
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""" The LTMP calls for sermi-annual testing of a cornposite sample of drainage channel discharge.
Khwmdomaw1ﬂﬂﬂmnMmemnwmlldpm%mmHPN¢MmleFidmfulﬂhmlmNmnma{’waﬂ1=mmphnu
could be discontinued as of 1996 or 1997,

Naturally-occurring surface water bodies located in proximity to the site include Seavers Brook,
located approximately 350 feet west of the Site, and the Black River, located less than 200 feet
EmmwﬁOWngwﬁmecﬂthﬁ"nw-”Hmww"uMHCvaﬂm*Mwﬂnﬁawwmwcﬂwqﬂm1aﬂpmﬁrﬁnﬂe
lmmmdkmhwvaw1hdﬁeﬁ However, TRC reviewed the following reports by EPA dated 1999:

“Lower Black River Assessent Report”; and “Minor Tributaries - Lower Black River
Assessment Report” (Reports are included in Attachment 3), ]hW‘HHﬂlenﬂithM“NHIHM
section of't ““UHUkRWﬁHMMHW[hﬂwWﬁ@ﬁMﬂ‘VTVWLWWd Treatment Facility (which
recetves treated groundwater from the site), and the second r report included a general discussion
of Seavers Brook water quality impacts.

ThPﬁWM|meTnmmﬂthahNMquuMﬂyﬁnﬂm'thhlhwe'deﬂﬂmemwlhydhwm”n@ﬂwkmwm
nutrient enrichment and pathogens as a result of Waste tewater Treatment Facility discharges and
ILMMMHMMMﬁlmunnhdmne.IL.hmlduﬂmmdrexmﬂm£¢]MMmmMMJﬂnqmm‘ resulting from site conditions.
This report also noted that the site was capped and a groundwater plunqunnd treat system was in
mmmwwdonfdnce]ENMLGnﬂHPM“vmhnﬂe(wnlamﬁkmmw=Imwntlu1wanﬂvu1LdehH‘ﬂ%’h.ww1ﬁﬂﬂnﬂy
to volatilize before reaching the River, according to Matt Germon of VTDEC. The second report
noted that water quality in Seavers Brook was threatened by sedimentation resulting from nearby
mmfﬂﬂthMFdPV@hqnnvlh;WHM(Mﬂ[MMIWPWHUH]NW&M“IHqumubnﬂbcmdwﬁﬂ‘HdUUkilHHAﬂhv»lf

YN}

Construction of the landfill cap and the collection and discharge of leachate to the POTW were
designed to eliminate the discharge of contaminants to s surface water receptors. With continued
maintenance of the landfill cap and leachate collection system, | future compliance regarding
surface water and sediments can be expected without additional remedjal action.

34 Extraction System Monitoring

340 Flow Monitoring

ch of the seven groundwater and leachate collection points are measured continuously

Flows at
by digitized totalizing flow meters. A totalizing flow meter is also located on the downstream
side of the equalization tank in the PTF. Leachate flow readings are recorded from, meters at
emch1mﬂWmmiumKMMmtan@ﬁ&m:PTT’hmiumnlonitdaﬂylmﬂma,dmd1Lus tnformation is sumrmarized in
annual O&M reports for the site.

----- The design average flow rate for influent to the P TF is 87 gallons per minute (gpm).
l%mwmudﬂymemMImHW|ﬂuw‘huwvhmwunﬂyabmmf’wmuﬂihﬁdmﬂmnNMMzmmehauumjﬂl
gpm). EW-1 and EW-2 have accounted for a majority (about 75%) of the flow to the PTF. The

----- mmmmmﬁMTofmownmm)Wmﬂ’]anymmmw[ummtm=wam*mmﬁnﬂumﬂhﬁ%&mﬁNﬁmhm'LEHMMM%
and the eastern leachate seep collection system (LSE 3/4). The minning average flow to the PTF
1jpmeavmt<1ILnkﬁxnrnmﬂl()dthx[k{mlandj‘,ugqyxsu,lhniﬁh)M1|ave has been faitly steady since 1996.
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Flow rates in EW-1 and EW-2 decreased between 1994 and 1999 until new dischar gE piping wa
installed due to the build up of fouling agents. The flow rate increased after the new piping was
installed and has decreased to pre-1999 Jevels in 2002, This ¢ suggests that the discharge piping
has becorne fouled and should be either cleaned or replaced. Stmilarly the flow rate from the
SOUICE: CO ntrol well increased after the replacement of the discharge piping and purnp in 2001.

The flow rate from SC-1 should be monitored in the future for indications of fic fouling or purp
problems.

The flow rate from the eastern leachate seep collection systermn (LSE-3 and LSE-4) ) averages
approximately 1.7 gpm. The flow rate varies over time and appears to be se: sonally influenced
(higher flow during the wet spring months).

The flow rates from the three French Drains average less than 1 gpm each. The flow rates also
vary over time and appear to be seasonally influenced.

4.2 PTF Influent Concentrations

(uarterly analysis of the cornbined PTF influent water shows the presence of several VOCs
including 11 chlorinated hydrocarbons, acetone, bromoform and MEK. Trichloroethene, vinyl
chloride, 1,1-dichloroethene, tetrachloroethene, and meth vlene chloride are consistently detecte il
above the drinkin g water standard.  The majority of the contaminant load appears to from EW-.
and SC-1. On the other hand, contaminant concentrations in the dischar ge from EW-1 is
consistently below the detection limit and only three concentrations exceeded the drinking water
standard since 1993,

3.5 Seep Monitoring

An annual sam; p»l'., of the discharge from the Eastern Leachate Seeps (LSE-3 and LSE-4 }is
collected in the LSE 3/4 common valve meter vault. The LSE 3/4 ::-d..[].lp'h;:S are subritted for
analysis of V( l'[ s. I general, LSE 3/4 analytical results for the past 5 vears show similar VOCs
present in 2002 and at slig] hlly higher concentrations than in 1997, Of the nine VOCs detected in
the LSE 3/4 sample in 1997, two VOCs, vinyl chloride and mel thylene chloride, were detected at
coneentrations exceeding their MCLs. In 2002, 10 VOCs were detected in the LSE 3/4 sar nple.
These VOCs included 1, 1-DCE, tetrachloroethene, and TCE at concentrations above their
MCLs, and vinyl chlorid e at a concentration « qual to its MCL. In 2002, TCE was detected at an
unusually high concentration (310 pg/L), over 60 times its MCL. This concentration was well
above the long-term average for TCE in the LSE 3/4 samples.

The Western Seep is sampled on a quarterly basis for VOCs and metals and annually for PCBs,
pesticides and SVOCs. A review of analytical data from 1997 and 2002 suggests that
contaminant concentrations are decreasing. During the 1997 annual sam pling period, six TAL
Metals were detected in the Western Seep sample (barium, calcium, manganese, magnesium,
potassium, and sodium) at concentrations below drinking water standards. PCBs, , pesticides,
and $VOCs were not detected above laboratory reporting limits in the 1997 sarnples. One VOC
(methylene «::]‘l]!rn'in*lf-) was detected in the summmer, fall and winter 1997 quarterly sarples, each
time at concentrations exceeding its MCL.
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In 2002, no VOCs were detected in the Western Seep sample in February and July, and up two
three VOCs were detected at low concentrations (well below MCLs) in March and October.
Therefore, VOC levels in the Western Seep appear to have decreased over the past 5 years.

The LTMP calls for the sanpling of any newly identified seeps. Two new seep sarples were
'mﬂwmmdmnhhqﬂﬂ'“WUi In accordance with the LTMP, one sample was collected from a new
sgep (LSE-1A)in a sinkhole area locat wldppu“nantlw]uﬂlvunahcﬁwcvml.ﬂ:{'lumd}dﬂ 302,
A second sample (“Headwall”) was collected from a suspected seep, where water was flowing
over the concrete lining at the junction of two fabriform ditches near the southeast corner of the
site. In addition a third sample was collected from the LSE-02/Station 2 seep location at eh
mqmmhﬂﬂﬁWL7Wmh&wﬁ%ﬂ3mmpSmmﬂmnmwﬁmﬂmﬂmMH@nwmbmsUﬁLm@dﬂmmhﬁﬂjm
(TAL) Metals and VOCs. A copy of the laboratory analytical report for the May 2003
Supplerental Seep sampling is included in Attachment 4.

VOCs were not detected above the laboratory’s method detection limits in either the LSE-1A or
the LEE-02 samples. Acetone and methylene chloride were detected in the Headwall sample, but
at concentrations below applicable MCLs.

Metals were not detected at concentrations exceeding applicable MCLs in the Headwall sample.
AnmmMMHMm;MWM<dm{MUMMﬂﬂumMUhﬁlmmlW4MWLlmHMHWWWWﬂﬂr‘IJNMdmﬂ
Station 2 (LSE-2), respectively. These concentrations exceed the MCL of 6 pg/L for Antimony.
meMMhanMMlm=mlimemmmwmdanmwwﬁ]uﬂw L in the seeps sampled during the
1Mmenwmwwpwmdmm@MWnAmehwmmmwM]mmuuHWMwmwKWqunmmmvm
not known to be a ¢ site contaminant, but was likely used at one or more of the ranufacturers
historically operating in Springficld. Only methylene chlorifde was detected at an estimated
concentration o 1 ug/L in the Headwall and LSE-1A samples.

3.6 System Performance Evaluation

The selected remedy for the site includes both source control and managerment of rigration
(mmumﬂnpmmmummml«1mtmmmﬁnucmmmwumnﬁhmimﬂng

o providing alternative water supply to residents;

v grading and placement of a RCRA. cap over the landfill;

o surface water controls;

o leachate collection/groundwater extraction;

» treatment of leachate and contaminated groundwater onsite and at the Springfield
Publicly Operated Treatment Works;

o monitoring; and

o institutional controls,
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3.6.1  Cap and French Draings

TTmnmmnedhﬂ(ﬂTFThhwmlbfﬂm*Papkznm[bmﬂldvhnmwwlbw]pmwmwnlq rdirect exposure to waste
and contaminated soils and controlling gas emissions. There is no indication that 4 the cap is
hwkﬂnmmmwhm%ﬂu|bm1nwwd|mhumpnrﬂumnﬂuwIM’Wﬂmummuﬂlﬂmnnhmwmmahm
been met. The « dpMﬁ‘m@Mlnhum[nlud{dndhn|MJ10MMhdh,uanﬂmcdmmmlmm¢m red as necessary.

TwahwwhdmwnwmmeWFwrﬂwﬂmuﬂdmﬂmhmAmlmpmdUHInwmhmdﬂwwummhmnﬁ
and prevent it from entering the wastes of Waste areas 3 and 4. The French drain systems extend
u»db@ml”%1hﬁth(kmwgm1nmmlwwnare(hi,)&nd(ne(hﬂwrnodl@nnn=vmpl,haﬂum'ﬁununhw&w
that may migrate along the top of till. Water collected in the French drain sumps is pumped to
the PTF.

‘Thelmwwnng:wumﬂgmJMOMMLMJﬂmaFTmmmhchmhm;hav¢nmnmﬂnmﬂg&dﬂy steady since 1995,
}MMWMMdkwminﬂmewwdeMWwam’ﬂwMWﬂHymwwnmwwmmlﬂmﬂanmnnﬂmmMMkwv
groundwater table. The overall ste cady average flow in the French drains indicates the French
mmmmwmmnhwnmxmugnmwuyawjﬂunmth"

3.6.2  Extraction Wells

”UPQHHMMUVWHP[1W|hHtHnlhynhwnlnwhmhmeNdﬂ?(MMHhNdll1ﬂihd(HUM‘NPHM([ W-1 and EW.-
2). These extraction wells were ; nstalled in the vicinity of Waste Areas 3 and 4 to extract
4nnmmn|mdhwlpnnumlwm<mrﬁ«wnlhm.ﬁnﬂhnwtwunl&ndgnavrl]dwJrﬂhntMHUIHNUHFWFHW?nrkd
gracient t towards Seavers Brook and the Western Seep. Extracted groundwater is routed to the
NTWWMWWHMﬂ@¢uuwmemwM;MJJW.}WmuHmM¢HUmvmkwnwm”wIMIMW’H<w
xtraction wells,

'

derived from the

VHMerWﬁwpwvrﬁvmnmhmnmﬂﬂamnmmhmngnnmnhnnmtﬂwvnkm in the vicinity of the
extraction wells indicate localized groundwater containment. znhhHMMhH(undenmn(ﬂ
w@muwmnunmwﬂmluﬂmnhtmmmamnlmﬂmnmnmmu(mhlnvadMVN4anmIWU”STh
Contaminant concentrations have been below the MCL in MW-41G s e 1998 and the
regression analysis presented herein shows decrea, wsing trends for vinyl chloride, 1,2-
Dichloroethene, and TCE at well MW-32G. Both of these wells are located within the sand and
gravel unit near or downgradient of the extraction wells.

ﬂMm@m&Mmmwmahhwﬂm%mfummmummuMMhmwbmmmwmeMmdﬂﬂwpﬂmmy
comMmﬂu&Mtﬁkmmmmnmtmﬂﬂﬂwwﬂuww'nmnﬂn&nrarummeWﬁ@mofmbmmtlppmummhe
influent to the PTF, which is ¢ at a level about 200 times the potable groundwater standard.
Declines in well concentrations over tire sl hmmmm_muAu‘D.WM:mnqu'mnn'ndll=dwpmieﬂlPnr
natural degradation, by sorption to organic matter, natural chemical re actions, dispersion and
WWMAWMWUmmmmwmmu

The steady concentration of TCE in groundwater may be due to the presence of free product

TCE int hup[mmuLdMuln&n<dh)asdumwnmnmwnmmsphne]munh[ﬂﬂ\Pl) The natural
biodegradation of TC [‘mlmnyhﬁhuuknuMlhﬂlﬁwhlmxh“ummunmtolWMn{ummmmeatmnbm
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levels in groundwater. The slow steady leaching of TCE D DNAPL and desorption from the
matrix rock will hiﬂ;hy(nnnmunumrad|Jne.mme:hJHImnnm<u|_y@d151u[thugewu

In general, the groundwater extraction s system appears to be functioning as originally approved in
1994 and is consistent with its intended purpose of groundwater containment. Continued
1mkammgmhwmm%mmnMwnmwaﬂamdummlmﬁhWMAWMMMHNWMwH ite and groundwater
KECOV@KySySMﬂHVNﬂ“EmmmWﬁthGE%hGIIWJN“th[”M:;Hﬂﬂﬁ]WdLmrnwmhMHMMI1”WWW1HL

3.6.3  Sowrce Control Well

The source control well, SC-1 (also referred to as EW-3) is located within Waste Area 3 to
extract contaminated groundwater from the underlying weathered bedrock formation. SC-1 was
mmﬁgmwdunmmmnhsMMMMkgﬂwmdwmmwhvaMMMﬂwwmmeﬂwwdnwmymﬂmmﬂﬂmrmm
steep bedrock incline) towards the Black River. Groundwater that is recovered in SC-1 is
pumped to the PTF prior to being conveyed to the POTW,

In general, the ranning average flow in §C-1 decreas sed gradually from 1995 to 2000, and has
been increasing slightly since 2000, In parti leular, daily mnuh.hdvvluenwdehm”lmphmn‘mv<hﬂl
e}

since July 2001, T h21uuﬁnn>u1thmuwmrmwumn;mnthnu hu1vumhlln-mﬂam’lh»ﬂb?lepluArnnnl
of the pump in $C-1 in 2001,

Bmwﬁwmnﬂmnﬁﬂmwmuw‘nmlyﬂm1(umfﬂlIH@m;ﬂfCOMNMUMHWMFWPn@lhnTPTﬁMHMdﬂlﬁanw
mehWNMMBL]%mAMmyMNﬂmlmvaHumMrnmﬂmhwl“mmlmpmum'hmmﬂm site
through the upper weathered bedrock to the west, | Ultimately the groundwater contarnination in
wthMN¢mﬂsmwwﬂulM4mmh”mymuMhPHMdhRhwmwﬂhwmmwﬂnﬁuydmnmhwﬂImdw
below aquatic risk levels. ] nHMVuﬂwa1h@numhvlﬁqdmunsanmmn&pubhcwmmmwmpphmmulme
therefore protected from groundwater « consumption exposures.

S.b.d Western Leachate Seep

The Western Seep refers to groundwater that former ly discharged to the ground surface to the
west of the site, near Seavers Brook. Prior to t the implementation of the remedy, it was found
that this groundwater was contaminated with landfill related contaminants. T I'he source of the
Western Seep appear s to be the sand and gravel unit present in the waste areas that has a
hydraulic gradient to the west, To prevent human contact and/or ingestion with this s seep,
;qmmmmmw1m1Mqunanﬂm‘N@wdummwuwzdhmmlmhmmmmldeMMrwﬂhwdm
POTW untreated. The hdrmmmamdpgnmmhwﬂruquIWI»nnmnunulandmqumh, in accordance
»wﬂlmf]"“lVUpwlmlhmvudeetm@unr“nmqmuwPMIMdeP%wmmuhﬂlHnuﬂ%mwmmcﬁvﬂy.

As aresult of the operation of the MWWHMnwwah‘mwnmemﬂmeVEmWMnkmphmﬂmmn
effectively captured and is no longer exiting at the ground surface. Running average flow rates
for the Western Seep collection system show 2 deu»dmmmdm-mlﬂnw1m]‘@ﬂ Flows have
rernained s Mth‘HthI”Q11&HHWh|”ﬁIU’U'"ﬂhMNﬁMTIHHHMP) T'his may suggest that the
MWNUymeVWMWMLmq;waumﬁumdbyﬂmgmnmdwﬂm¢mnmAmn@menwn%nﬂwlmﬂmn
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iﬁJ'AEMmeLmuwuwiwmw

The capture and tre: atrent of two primary leachate seeps, located on the east side of the land il
WmnnduﬁmampMTUHhﬁwwwdv'ﬂMm““hWﬂH&uhM&<upmlu+(ﬁmdeSE{Mywmw
formerly located near the middle of the ¢ steep slope on the eastern side of the landfill. A French
<dmnnlwﬂhmﬂhmnrm1munh‘w1¥|hwn<wmnpw(L"E1[!1ndl.m" 04) was installed in 1993 to collect
the eastern seeps and convey them to the PTF for treatment prior to being discharged to the
POTW. The combined flow from LSE-03/04 is measured in their shared meter vault,

The fact that no new seeps have developed in the area of LSE-3 and LSE-4 indicates the
collection avﬁﬁnw1selhmfnu4yt¢umurmnlHMﬂhﬁmﬁmmaewmlpnwmmﬂnugtheH :achate from
impacting surface water resources.

As discussed in Section 3.5, a new small seep has i developed on the eastern slope where the two
LMMmhmmm1mmmva&%ﬂmxidehcﬂcxmnmmgmn This flow was observed by TRC, Dufresne-Henry
ﬂnd]W'%duﬂugaﬁﬂevhﬂimhdw'wmﬁh'Thﬂﬂ@mnah(wthmqvﬂuummlm01MPPWMHMPd
accurately, but appeared to be less than 1 gallon per minute. The new seep has likely developed
because the concrete hwmmpuwm%wwummhhm%mwenﬂﬂm%mwgmmmhmmuLM@ﬂmmmMmmw
channels. Therefore, shallow g groundwater would tend to concentrate at the convergence of the
two fabriform channels. %mmMe‘ﬂmwxmwhmmﬂwmeﬂEUmehwdmhlnduNmsan,mn
and manganese). HUWMH[1MMWHnnmwan‘MIH%MMMHMFGMUHMMMRWNIM]Wﬂﬂy
diluted in the receiving surface water (Black River).

3.7 Air Monitoring, Emissions, and Compliance

HTmzhwwHﬂHgﬁt'Wlnsznmﬂan;nlsnnpp(ruqmdimqpmm(ﬂﬁrwummnhwnnunedgMTnmwhwmhwlvaTmmm
system emit some contaminants to the ambient air. Analytical data for landfill gas samples
mu“ecnmﬂbyihmdﬂﬂf’hnZﬂ@%‘wemeew%bwmmﬁMMithMLUIdmyummﬂuﬁﬁﬂmzurluguhnunnm

R anWNMM!meanN1hmslHWMiMUW!hmwueﬁvthm'4MWmmpmwww
TMHmMﬁHme&Hthummemmmbdmwwwhmﬂmvmmﬂnpmﬂd;mthHomuww

generated in remaining waste. The vents help to minirmi ¢ the amount of potentially explosive
mmﬂmmegmimﬂmhthM&unﬂuwmeﬁmmmﬂﬂﬁmﬂﬂum&

The groundwater treatment system at the site employs an air stripper where volatile and, to a
MWWWW”MW;umuvwhuwermmansmw|mfumMmMyUdmmwmd1mmym%mlmmhd
(groundwater) to gaseous media (air) within the stripper. The contaminant-bearing air stream is
then passed through a carbon bed where the contaminants adhere to the carbon. The carbon
MﬂmmummwdWﬂmMMMKHMMmm%mMMMmNMuwdhwﬂmmmmm‘ﬂmmmmmm
of one or more contaminants in the exhaust air.,

3.2 Emissions Data

Alr emissions test data were obtained by the PRP's contractor in 2001, Test results for the air
Mmmmmmmnmlmhm“mmxMHMJHWJWFWM&MMMMMSHWLHNdeﬂ‘PmﬂMl”MMMW[WWNW
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Vermont Hazardous Ambient Air Standards (HAAS) and “potential release” estimates for 8-hour
periods. RﬁmﬂhﬂhumadlluuﬂmlﬂLmvaMW;cwwqmmmJHmz1‘LAm(mdxﬂhjﬁPl&$murTWNAdmm
do not include any exhaust flow data.

373 Regulatory Review
Air emissions from landfills are potentially subject to state and Federal air regulations.

3730 State Air Regulations

Vermont’s Air Pollution Control Regulations are found in Chapter V of the Environmental
Protection Regulations. The regu aﬁomggymmmaMJ”ﬁMWNhnnnmmvcwwwquﬁwxnﬂdiﬂvaOnﬁﬂo
existing sources that emit air contarninants above specific regulatory thresholds. The air
mumnmmmmmrmdmmﬂHﬂmhM"heerMPMAhm-MW«WMHHMHMMHHrmﬁﬁmnumummm
contaminant emitted per unit time) for the landfill vents that would be required to conduct a more
complete regulatory applicability analysis of the site. Given that restraint, the following is a
view of regulations that may apply to the site, but for which no definitive conclusion may be
drawn for some regulations due to the lack of quantified emissions data.

ltern (17) of 5-401 (Classification of Air Contaminant Sources) allows for a case-by-case
determination to be made by the Air Pollution Control Officer. The corresponding Air Pollution
Control Permitting Handbook (1999) indicates that a new landfill could be considered as an air
contarninant source under 5-401(17). However, the subject landfill is not a new source and does
not trigger any current air permitting requirements. The permitting threshold for sources
mhnumxﬁnﬂnwmgMWMMH$MMWWMM1HM%MMmUiﬂUtmm}mlwwlmwmmvn[m%mr
contaminants in the aggregate”. A source meeting this requirement is referred to as a

Cag

Subchapter X major source™.

Regulation 5-253(20) (Other Sources that Emit Volatile Organic Compounds) contains a
minimum emissions threshold of 50 tons per year, above which the regulation applies. A,
number of the contaminants measured as part of the air monitoring effort at the site are classified
as VOUCs, H«mmHIWghwﬁadrhtHniﬂmnm*;undumum;shum>((nwnmhllumﬂh'w.undlmnmummlrwﬂbwm

dioxide, with small amounts of non-methane organic compounds (NMOCs). The NMOCs
include the VOCs reported in the ambient sampling for the site. Given the low concentration
levels of NMOCs in landfill gas, it is unlikely that the site has VOC emissions approaching the

50-ton per year threshold.

Regulation 5-261 (Control of Hazardous Air Contaminants) applies to any source that emits a
hammdomiﬂrcmmﬁnmummabowaau@mMMnnmﬂnpwwﬁr‘MWuuﬂ'ﬂmlfmmnumlwmwuﬂlnmmd“
of contaminant emitted per 8-hour period. Under subpart (2) of this regulation, a facility
ernitting any Category I contarninant listed in Appendix C had to submit an emissions inventory
mﬂhaAHFmekmNXMMQHJHmmlwdﬂmmmhle,Mﬂj.hﬁmeuImﬁmﬂmﬂu@dumrmmﬂ
anumber of Category I air contaminants were sampled by OSM. Under (6)(a) of this regulation,
any source entting a Category | air contaminant after January 1, 1993 cannot cause an
exceedance of a stationary source hazardous air impact standard (numerically equivalent to the

o
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There are provisions for the ANR to modify a HAAS and, under

HAAS, see Appendix C of the regulations). A stationary source may be requested by ANR. to
condumﬁdm.mnuh@penmunlmudchmgﬁﬂmdyLu&ﬂmmuau:MsmmmnphdnLe»v&h(ﬁubLL

-201(7), to develop an HAAS

for a facility emitting a hazardous air contaminant which is not listed in Appendix B of the

regulations. 1t is possible that the subject facility may have to demonstrate compliance with any
r

rmwﬂﬁﬂdnrnmv]hsﬁmdwﬂw1wmuﬁ1uinhw..!‘Kmmr al News™ item on the Air Pollution
Controls Division (APCD) indicates that APCD and the VT Department of He alth are working

Jointly on revisions o the HAAS. No target date for the revisions is identified in the brief,
Information available on the ANR’s Vermont Air Toxics Program web page indicate that “most”

point sources are required to register their hazardous air contaminant (HAC) emissions annually.
ANR’s Point Source Registration Program web page contains the annual reporting threshold of §
tons per year of actual emissions of criteria pollutants. While not explicitly stated on either of
the above web pages, it is likely that any source meeting the annual registration requirermnent
would also trigger the need to report HAC emissions. A review of annual emissions for sources
in VT also available on the ANR. website for two recent years does not include the subject

[andfill.

”hﬂﬂhmusaMrpnMuﬁwmwnnmmlnﬂﬂﬂﬂﬁ0n$admmmvwmﬁnun.u1quahh'ﬂdmddm for the criteria

pollutants in sections 3-302 to 5-312, reflecting the National Ambient Air Quality Standards
(NAAQS). Vermont also has ambient standards for particulate matter (total suspended
particulate) and a secondary standard for sulfates at 5-312.

For a source that ANR felt was causing or contributing to a condition of air pollution, the
ambient air quality standards and/or HAAS would form the basis for demonstrating compliance
through the conduct of an air dispersion modeling study for such a source. Sampling data for the
subject site are compared with HAAS. Sampling results for the water stripper exhaust show that
none of the action levels (pounds per &-hour period) are triggered. Results for the landfill vents
MmTEWWPfhatmmwm&hamuwknw;amwxmﬂﬂnmhmmmuamﬂ:Jmn1nﬂu)|heaummw7mmwwim1uMMWWMTmH0n3
exceeding respective HAAS. Given the difference between measured data from within the
source and HAAS, mn¢hhﬁhdhatﬂwwﬂanMPMWconﬂwmnmmhvmwuh1norp@w a threat at the
ﬂmﬂlmv‘thmwﬂwhumﬁthenmnuvm*pmnﬂ«ﬂ'whmdfaumhuwn(ur1<dWImmwl Further, based on a
discussion with an ANR representative (s cﬁtmﬂuvﬂgamqurnom‘mdmcm+mm5mmllhdtHN*&ﬂkaT

AN
landfill does not pose any threat to ambient air quality standards and/or the HAAS as of this
writing. Although the HAAS were exceeded, the HAAS are based on constant lifetime exposure

and site workers are briefly and infrequently exposed to gas vents.

Aar quality modeling roay be required under 5-406 by ANR for any new source or modification
to an existing source addressed under 5-501 and for indirect sources at 5-503. The subject
source 15 not classified as new and is not an indirect source, and modeling is therefore not

required under this regulation.

Regulation 5-241 (Prohibition of Nuisance and Odor) is a wide-ranging regulation that addresses
conditions that may emanate from the site, such as odor, that may trigger a regulatory review ar
possible enforcement action if detected beyond a facility’s property line. It is possible that ANR.
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lmth4mmuwnmuweM)n1MnmmnmldmwTlmnmmmﬂmgamﬂwMHﬁMMHMMMMﬂsmmmmm
part of their evaluation. Given the low odor detection levels of some components of landfill gas,
such as hydrogen sulfide, there is incentive 1 for the facility’s operator to maintain equipment in
good working order.

Vermont’s operating permit program regulations are found in Subchapter X. The subject landfill
chmmmmnmwumyuhheqnmbﬂMMyunmmmmmk,v]WH,duhx]wuﬁWMmﬁﬁmnmﬂMMhm
regulation.

3.7.3.2 State Agency Contact
As part of this dhnfTHtA@mmwwdunANHtmewmmww.UuMIHWMhHm””w?wLmHMIMH

emissions. Mr. Doug Elliott stated that the landfills that were closed in the 1990s were
reviewed and the appropriate level of air emissions controls was in place.

3.7.3.3  Federal Air Regulations

Federal air regulations are not applicable to the Old “pﬁmpfkﬂd]*mm1ﬁﬂl‘Thrlaw%mvdnuhmiﬂmr
landfills apply to facilities that have accepted waste after November 7, 1987 and have
|ﬂmmmMuMﬁdm@m1m%humwwpmﬁcﬂommmumjUNNM_U]muen‘@MnmnddppmnmrmmwySSMnm
pﬂﬂwmrlNdMHm]hnlmum:MMﬂmkﬂhﬂHMMMMMSAhFhMmﬂm$MWMML%W“athCFRGB
Subpart WWW (Municipal Solid Waste Landfills) and New Source Performance Standards
(NSP; 5) at 40 CFR 60 Subpart Ce (Emission Guidelines and Compliance Times for Municipal
Solid Waste Landfills))

A MACT standard is being developed by EPA under 40 CFR 63 Subpart AAAA. This standard
will only apply to facilities meeting the same applicability criteria as NESHAPS WWW.
ﬁhmmﬁmmﬂmqwmmmeWAﬁW‘haﬂmﬂlwwmmdqqﬂym1m|”k“qmngmhdmemM

The air stripper vent is subject to performance criteria under RCRA regulations at Subpart CC,
These regulations were identific ddwan/HLAHwnudHmhmwuPnnﬂh’ﬂiﬂbhmwvnmuunm
proposed in 1987 that eventually were promulgated as Subpart C(C. This control device employs
activated carbon to reduce emissions. The RCRA regulations call for ¢ Y5 percent removal of all
organics by the carbon media with carbon media changes occurring on a regular basis. Periodic
wMMMMgOHMG&ﬂmwﬂSMnMTMukmeknnmﬁmwﬁwhmmkmmmgm‘ﬂMwmmemgmdenmy
:mnm*mmmdmth@m&ﬁﬂhofmmpmﬂWMWpemehmmmdwnmhmumpMMyUMMwai]W

hmw%%mm'hQHMLHWMmudMWMmﬂiMPdmmwﬂHnmwﬂMkMerh&mcmanmmmdnmdm

disposed of properly.

IﬂbChmmdemmxlﬁmnfmﬂs{Mﬂwmmmmmmwmwn(MnmlbwwhcmwthMHWH1imﬂu9ﬂxawwlPHMwmwtﬁM'ZOOE.
The results show that for 3 of the sets of meas surements (2/6, 4/24, and 8/9), the 95 percent
control efficiency was being achieved. ]hﬁrnmmmnmwnentdauith]ﬂ’& showed 53 percent
control. However, there is at least one unusual finding associated with that data that could be
uthodMM&myme¢WhW'¢\MMMN[uhAmqmmm%va1k’1uﬂxmﬂw=ﬂhlmhm
concentrations greater than seen in the influent measurerments. The total loading of organics into
the carbon bed for the October test was also the lowest of the four tests. One other potential
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factor in the lower control level could be the elapsed time from the last carbon media change to
the October test, The average control for the 4 tests is 92 percent, just below the 95 percent
threshold in Subpart CC.

374 Compliance with Air Regulations

Based on available information, a review of Federal and state air regulations for the Old
Springfield landfill indicates that the facility is not subject to existing air permitting
requirernents. However, some additional future effort may be required at the request of VT ANR

to demonstrate cornpliance with any new or revised HAAS.
Further, review of existing and proposed Federal air regulations for landfills indicates that the
facility should not be subject to NSPS or MACT standards. However, it appears that monitoring

of the air stripper carbon bed performance should be more frequent and that the media should be
changed as soon as breakout has been detected to comply with RCRA requirements.

4.0 SITE INSPECTION

4.1 Summary of Current Site Inspection

Amy Stattel, a TRC engineer, conducted the semi-annual inspection of the Old Springfield
Landfill on April h&gWOOE.’FhﬁimmmmﬂimmwmePMTRWmedFW]MMT(HWluuﬂﬂmrwuumuﬂ|ﬂop¢0ﬁ0n
and also the Five-Year Review for the landfill. The Semi-Annual Inspection Report is presented
at Attachment 5. A Five-Year Review checklist was used to docurnent the observations made
during the inspection. The report is based on observations made by TRC during the visual
inspection of the landfill surface. No testing was performed on components of the landfill
sSystern.

TRC inspected components of the landfill cover system, as summarized below,

o Landfill surface — The landfill surface was generally in good condition with sorme rodent
holes on Waste Areas 3 and 4.

o Fabri-Form Channels— Overall, the three Fabri-Form channels were observed to be in
good condition, A slight separation was observed at a seam in the Fabri-Form material in
the southern channel. A cavity was present in the soils next to the seamn, where runoff
was entering the cavity from off the cap. Repair of the channel was recommended to
prevent further degradation of the Fabri-Form channel.

o Cover penetrations — In general the gas vents and gas vent sheds were in good condition
with no signs of operational issues. However, rode ﬂ'1mnuq;;1m<hmhmpllummuhw]wmﬂ
mmﬂdﬁphm@]ummkM@mgmmmﬂMWPmmhmrmnmhm.quhnh [RC recommended
removal of the mounded soils and continued rodent control measures. The Q&M staff
indicated that they planned to install concrete floors in the gas vent sheds in the next vear.
This should not affect the performance of the gas vents.
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o Cowver drainage layer — The drain pipe outlets for the drainage layer into the Fabri-Form
channels appeared to be in good condition and flowing freely.

o  Detention/Sedimentation Basin — A recent slope failure was observed on the western
sidewall of the detention basin, near the southwest corner. The Geosynthetic Clay Liner
appears to be degraded and is promoting infiltration of water into the soils underlying the
basin. Due to sidewall erosion that has ocourred in the past (2001-2002), TRC
recornrnended that the GCL below the detention basin be replaced, and that the sidewall
be repaired.

o Groundwater systems — The above ground portions of the systems were in good
condition. At the time of the inspection, the granular activated carbon units in the P'TE
were being replaced.

Recommendations of corrective actions based on the inspection included the investigating the
cause of the seep and repairing related erosion in the detention basin, repair of the split in the
southern Fabri-Form channel, continued monitoring and removal of sediments and vegetation in

the channels, and continued rodent removal on the cap. The overall conclusion based on the site
inspection is that the components of the landfill cover system are working as designed, with the
exception of the detention basin

4.2 Past Inspections

Semi-annual inspections of the Old Springfield Landfill have been conducted by TRC since
Novernber 1999, There have been no major issues regarding the operation and maintenance of
the landfill remedial system. Operations, maintenance, and monitoring have adequately

established the landfill cap integrity, leachate collection, and groundwater extraction systems
continued operation.

50 INTERVIEWS

])uﬁ&mvﬂm'&mwmqaumnﬂinmmmhmwrofﬂmv(th%pmuufmﬂdﬂhandﬁ]lon;%prm 18, 2003, Amy Stattel
of TRC uumwewmdwh.Pwkrhmwmwm(huihmudmrnﬁhﬂ”wwnn Springfield Wastewater
Treatment Plant/Publicly-Ohwned Treatment Works (POTW). Mr. Chambers, on behalf of the
POTW, oversees the operations and maintenance of the landfill on an ongoing (alrnost daily)
basis. WM(IMMWWHV»"thvwh(MmemuLduwwmm@Amnnvmwwe r TRC’s questions and
to oversee the replacernent of the granular activated carbon units at the PTF.

TR asked if there were any outstanding operational/maintenance issues to be aware of during
the serniannual inspection. Rick indicated that a system alarm was currently sounding at the pre-
treatment building control panel due to defective pump in groundwater pumping well LSE-3
(manhole P4). He indicated that the pump would be replaced the following week (week ending
4125/03).

TRC asked what the flow has been from the pretreatment building to the POTW (given the
snowrnelt from winter 2002/2003 and the heavy spring 2003 rains). Mr. Chambers indicated that
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the total flow (2003, to-date) was currently at 30,000 gallons as of April 2003, and that the site
MS<haume@mnnimmhn’V%(HNlpthnnumuuuMIy He also indicated that the total flow for
fall/winter last year was only 18,000 galions, so the total annual flow last year was well below
the perrnitted annual flow.

On July 23, 2003, TRC contacted Rick Chambers via telephone for a follow-up interview. TRC
mﬁkmdzmmmmlnﬂhmmmmnw@(NuwMﬂimlhmia&tymmrﬂmanmgfhaveinﬂuwmwv1 flow. Ricl indicated
that the purnp in LSE-3 thwmmpN&nnMﬁmwmwhWHhmmgTF,wﬂummg’@UEMq'wmﬂn
was replaced at the end of April 2003, Rick also indicated that the switch meters are cleaned
peniodically due to fouling, but that this activity has a terporary effect only on localized flow:
not total flow. Also, t h@y|mnn1wnadmﬂhuﬁphmcaMcﬂlN’muanlduhmlwwﬂ|mlnuﬂ( or 3
pM'WWWTWFM|ddIm4upr»huhwlwmw(kuwumvvwmm‘duddvrqﬂdmwh Other periodic flow-
maintenance activities performed by the POTW staff include periodic replacement of the screens
at the ends of the lines to the french drains because they tend to get clogged.

6.0 TECHNICAL ASSESSMENT
6.1 Questionm Az 1s the Remedy Funetioning as Intended by the Decision Documents?
6.0.1  Remedial Action Performance

ﬂWm:mmnkqwmﬂhwnux]duhnm'pnm1mrimn(ﬂﬁfﬁ"rnwmmnﬂnduwn“ndﬂ%ﬂﬂﬁthalﬂMNWﬂuwﬁhfh
functioning as intended. The information sources include review of the available documents and
data, TRC’s trend and statistical analysis of groundwater, the interview, and the site inspection
The landfill cap, and the Q&M of the leachate seep collection and groundwater extraction
systemns have achieved the remedial objectives: to minimize the migration of contarninants and
prevent direct contact with or ingestion of contaminants. Based on the fairly consistent detection
of VOCs in perimeter monitoring wells over the past five years, and the slowly decreasing
concentrations, the long term goal of groundwater restoration at the site will likely not be
achieved for many vears.

Thehmk@ﬁwmmMmmUmKMMJVﬂﬁmmnmmumkmﬁwu%kwwwmmﬁxghd%hﬂﬂﬁwﬂhﬁ%hﬁww
warrant close monitoring in fiture inspections and data reviews to evaluate whether the
rnigration of impacted water off-site is increasing or additional hydraulic controls may be
considered to ensure the capture of landfill contamination. These wells monitor the deep-aquifer
groundwater that flows east towards the Black River.

The presence of leachate indicators (manganese and iron) at low concentrations in new seeps
does not warrant additional sarpling,

6.1.2  System Operations/Od&M
Operation and roaintenance of the cap and leachate seep collection and groundwater extraction

systerns has been, and continues to be effective. Issues identified during the semi-annual site
inspections are regularly addressed or continue to be monitored

[2003-207 Old Springfield 23



Groundwater flow and potentiometric surface is currently measured at only seven bedrock wells
and 14 overburden wells. Only one bedrock well (MW -45B) located on or at the base of steep
eastern slope (downgradient of wastes) is included in groundwater elevation measurements, to
monitor the hydraulic gradient related to the weathered bedrock unit that flows towards the Black
River. Also, only one overburden well is measured within the sand and gravel layer to the west
of the landfill, where shallow groundwater tends to flow towards the Western Seep. To more
mﬂmudmhumaMmm;guumdw1k1H0munﬂ the effectiveness of the groundvwater containment

system (source control and extraction wells), TRC recommends adding additional wells to
1mguhm;gmnmm%maﬂmwﬂrwatwm|nmwwmwwmmwnzm%hdlum Specifically, it would be useful to add
groundwater elevations from deep wells on the west slope (e.g., MW-42T, if serviceable) and
from available shallow wells on the east side of the site, between the extraction wells and the
memmﬁ%wpUngMVWﬂ%&AWhMﬂ<UWWJLA«M]WHH& draction wells (EW-1, EW-2 and
SC-1) should also be measured at least once per year in order to evaluate drawdown and capture
at the wells.

6.L3  Opportunities for Optimization

The groundwater extraction system is the only systern at the Site where optimization is possible.
The low level of contaminants in the discharge of EW-1 indicates extraction at that point is not
needed, or the extraction rate is too high causing excessive amounts of clean groundwater to be
ﬂmmth@ﬂwwwﬂl]1qﬂmnmmmnwulﬁmpwd the EW-1 flow rate should be reduced
gradually over a period of months. [h<mwmmm4m'Mhmm1nlte discharge should be monitored
periodically until the contarninant removal rate is maximized. Groundwater in the sand and
gravel unit should be monitored quarterly, if not monthly to ensure that contaminant
concentrations do not increase indicating a decrease in the extraction well capture zone.

..... 6.1.4  Early Indicators of Potential lssues

One indication of a potential performance deficiency in the remedy is the lack of statistical

mendﬂ@wmnmnwﬂ(h’wlumn»11le!cumudnhMumﬂ|m1mnnn@nnpuwﬂkswﬂmh4ﬁl:mmiN[Wh45£L
The data should be monitored for an increasing trend that may indicate VOCs in the weathered

bedrock unit are bypassing the source control well and migrating to the east towards the Black

_____ River.

6.1.5  Implementation of Institwtional Controls and Other Measures

Institutional controls implemented at the site include the fencing of the landfill to limit access

and exposure, limited development within the fence line, the restriction of groundwater use by
----- the town of Springfield outside the fence enclosing the cap, and a public water supply provided

to nearby residents. The attached figure (Attachment 6) shows the location of the water supply

line currently wtilized by nearby residents. No activities were observed that would have violated

the institutional controls.
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6.2 Question B: Is There a Weed to Update any of the Monitoring Plans used to Evaluate
the Performance of the Remedy?

TRC conducted a review of the sampling and analytical procedures to determine the need to
update any of the monitoring plans used to evaluate the performance of the remedy. Prior to the

implementation of the remedy, hvdraulic monitoring was conducted about semiannually at up to
23 monitoring wells. However, the number of monitored wells has declined sharply. The list of
wells recommended in the 1993 LTMP for groundwater elevation measurements did not inchade

i

the wells described above. Consideration should be given to supplementing the number of

groundwater elevations measured and improving accuracy in evaluating groundwater flow by
= ] i+ . £ Y ’
adding additional wells.

6.3 Question C: Has Any Other Information Come to Light that Could Call into
Question the Protectiveness of the Remedy?

From all of the activities conducted as part of this five-year review, no new inforration has
come to light which would call into question the effectiveness of the remedy. No new human or
ecological receptors have been identified at this time. No evidence of damage due to natural
disasters or lack of raintenance was noted during the site inspection.
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Old Springfield Landfill, Springfield, VT
5-Year Review
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Old Springfleld Landfill, Springfleld, VT
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Old Springfield Landfill, Springfield, VT
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Old Springfield Landfill, Springfield, VT
5-Year Review

MW 52G TCE Concentration (ppb)

1600
1400 . y=-7968x + 1062.9
. R?=0.6677
1200 '
¢ p=0.0001
1000
800 \\
600
\
o . \
200 e
. \
0 B e T N AV e & e
0 20 40 60 80 100 120 14 160
-200
\
-400

Month

7/24/2003




1.2003-207 OM Springfield




June 2, 2003 : Page 1

Lower Black River
: Assessment Report
Waterbody No: VT10-11 Assessment Date 1999

River Length (mi.): 8.6 Date Last Updated: 12/8/1999
Description: Black River mainstem from mouth to dam at North Springfield Reservoir
Location
ANR Enforcement District: 2 NRCS District: 9
Fish and Wildlife District: 1 Regional Planning Commission: SOW
Assessment Information
Monitored 8.6 Assessment
Evaluated (mi.): 0.0 Land use information and location of sources
Non-fixed station chemical/physical monitoring-conventional
pollutants
On 303(d) List? Y
RBP il or equivalent benthos surveys
Monitored for Modeling
Toxics Testing Discharger self-monitoring data (effluent)
Waste Management Zone - Description

Assessment Comments

NON-SUPPORT MILES

Black River: 2.8 - from mouth upstream - non-support of contact recreation and aesthetics due to organic
and nutrient enrichment, pathogens and thick algae growth from %@s municipal WWTF, and road
runoff. ¢(900,1200,1700,2210) s(200,400,4500)

PARTIAL SUPPORT MILES

Black River: 3.2 - from North Springfield fiood control dam downstream to Fellows dam - partial support of
aquatic habitat and secondary contact recreation due to fluctuating flows, temperature increases and
siltation from the dam and its impoundment. ¢(1100,1400,1500) s(7350,7400)

THREATENED MILES

Black River: 2.8 - from mouth upstream (same miles as in non-support) - threats to aquatic biota/habitat,

contact recreation, secondary contact recreation and drinking water supply due to nutrient and organic

enrichment, suspended solids, pH and toxic compounds from CSOs, WWTF, urban and road runoff and a

hazardous waste site. ¢(900,1000,1200,2100,2210) s(200,400,4500)

Black River: 2.6 - from 2.8 to 5.4 miles above the mouth - threats to aquatic biota/habitat, aesthetics, and

contact recreation from nutrients, sediments, temperature increases, oil, grease and metals from urban

runoff, road runoff, land development, CSOs, and an impoundment. ¢(500,900,1100,1400,1900)
$(400,3200,4000,4500,7350)

Black River:0.2 - below Springfield Landfill (subset of lowest 2.8 miles) - threats to drinking water and
aquatic biota due to priority organics in seep from Oid Springfield Landfill. c(300) s(6300)



COMMENTS

Springfield WWTF issues: combined sewer overflows result in discharges of raw sewage from as many
as 26 locations in Springfield. Likewise, pump station overflows cause similar impairment. There were
permit violations for TRC, settable solids, total suspended solids, and E. coli during 1996-1997. There
were 149 days with pH violations from Sept 1997 to June 1998.

Phosphorus samples were taken three times in the summer of 1999 from three stations on the lower
Black River. The total phosphorus results were as follows: upstream site (above WWTF & near fire
station) = .012mg/liter, .027mg/liter and .018 mg/liter; midway site (below the WWTF about 1/2 mile) =
0.115mgfliter, 0.127mglliter and .101mg/liter; and downstream site (just upstream of Route 5 bridge)=
.086mg/liter, .108mglliter and.101mgliter. These results were used as to check the ballpark accuracy of
estimated upstream and downstream concentrations that were generated using the WWTF effluent
phosphorus concentrations, effluent flows, and river flows. Results from the modeling are available from
the Water Quality Division.

Macroinvertebrate sampling at milepoint 2.4 resulted in the following community assessments: 1986-fair;
1989-good; 1991-fair; 1992-good/fair; 1995-good; 1997-good; 1999-good. In 1999, a site above the
WWTF as well as site 2.4 below were sampled. *The Richness, EPT, PPCS-F and the Bio index metrics
all do indicate that moderate changes have occurred to the macroinvertebrate community at both sites.
The richness and EPT index from both sites was just above the Class B biocriteria for VAL (higher order,
lower elevation, large rivers or streams) streams. These relatively low values for the numbers of taxa
present at both sites indicates a moderate level of impairment to the community." Some leve! of toxic
urban impact is suspected because a moderately enriched community would normally have an increased
number of taxa and and increase in algal shredders and scrapes whereas the shredder functional groups
were absent from this sample. Flow fluctuations and other impacts from the North Springfield flood
control dam are listed for 3.2 miles from the dam to the first dam in Springfield. Likely the impacts
continue on downstream but other pollutants and impacts come into play in Springfield and these are the
problems listed from the Fellows dam downstream.

The Jones & Lamson site in Springfield had contaminants of concern including PCBs, VOC, lead, and #6
fuel on its 2 sites in Springfield. Some clean-up work has been done but it is not clear if the floor drains
from one of the plants have been cleaned and sealed. These drains presumably connected to outfall
pipes are one of the potential sources of pollution to the Black River.

INFORMATION SOURCES Gilman Hydro - Hydropower Dam - Priv - R

Steve Fiske, Vermont DEC Water Quality Division Biomonitoring Section - macroinvertebrate monitoring
data from 1989 to 1999 and analysis of macroinvertebrate community integrity (1992, 1999)

Ken Cox, Vermont Dept of Fish & Wildlife - impacts from North Springfield flood control dam (1996, 1999)
Connecticut River Watch - data from 1990, 1992, and 1993 included violations of E. cofi standards in
most samples. Samples taken in the lower 3 miles consistently ranged between 300-10,000 counts/100
ml over the 1992-1993 sampling periods (1994). '

NH DES Ambient Monitoring Program - high E coli numbers in 92-93 seasons (1994).

George Desch, Vt. DEC Hazardous Materials - noted that remediation has occurred at the Old Springfield
Landfill this past season (1993). The landfill has been capped and there is a groundwater intercept pump

and treatment system in place {1994).

Matt Germon - noted that a with volatiles and semi-volatiles was not addressed by the remediation.
Contains vinyl chloride (13 ppb} and other organics. Abeut 300 feet from the Black River. Most probably
volatilize before reaching the river. (1994)

Vermont Waste Management Division Sites Management Section files, 1998

Jerry McArdle, Vermont DEC Water Quality Division - field assessment of the Lower Black River in
Autumn 1998, (1999)



Lower Black River
Use No. Use Description

01 ~ Overall.

20 Aquatic biota/habitat
21 Fish consumption

42 Contact recreation

44 Noncontact recreation
-50 Drinking water supply
62 Aesthetics

72 Agriculture water supply
Impairment

Priority organics

Nutrients

Nutrients

Siitation

Siltation

Organic enrichment/Low D.O.
Thermal modifications
Thermal modifications

Flow alterations

Pathogens

Oil and grease

Suspended solids

impairment

Municipal point sources
Combined sewer overflows
Land development
Urban/developed land runoff
Highway/road/bridge runoff
Highway/road/bridge runoff
Landfills

Upstream impoundment

Flow regulation/modification
Permit No. Point or Nonpoint Source
V10100374 Springfield WWTF 2.20mgd
VT0100374 Springfield WWTF bypass
VT0000272 Springfield Electroplating

3-0313 Springfield Mun Swimming Pool

1-1081 Springfield Elderly Housing Project

1-1115
1-1211

1-1303

Community College of Vermont

Grappone Industrial Facility
Springfield State Office Building

Springfield CSO - CSO - Black River - 21

Comtu Falis Hydro - Hydropower Dam - Pri

Lovejoy Hydro - Hydropower Dam - Priv -
N. Springfield Dam - Flood control dam -

Slack Dam Hydro - Hydropower Dam - Priv
Fellows Dam Hydro - Hydropower Dam - Pri

Old Sprgfid Lndfl - Hazardous Waste Site

Threat

26

Partial
Support

Non
Support

Magnitude

AT T T 42 T 4

Magnitude

ST 442

Page 3

VT10-11
Not
Assessed

0.0

Size (ml.)

0.20
2.80
5.40
3.20
2.60
2.80
3.20
2.60
3.20
2.80
2.60
2.80

Size (mi.)

2.80
2.80
2.60
2.60
2.80
- 2.60
0.20
3.20
3.20



June 2, 2003 Page 1

Minor Tribs - Lower Black
Assessment Report
Waterbody No: VT10-12 Assessment 1999
_ River Length (mi.): 29 Date Last Updated:
12/13/1999 _
D:sqﬁptiog; i Tributaries draining into lower Black River including Great, Schoolhouse, Chester
an ook

Location
ANR Enforcement District: 2 NRCS District: 9
Fish and Wildlife District: 1 Regional Planning Commission: SOW
Assessment Information
Monitored 0.0 Assessment
Evaluated (mi.): 29.0 Surveys of fish and game biologists or other professionals
Occurrence of conditions judged to cause impairment
On 303(d) List? N
Monitored for
- Toxics Testing

Pesticides in sediments
Metals in sediments

Waste Management Zone - Description
Assessment

THREATENED MILES

Great Brook: 6.0 - upstream from mouth - threats to aquatic biota/habitat due to sedimentation from road
runoff, encroaching residential yards and homes, channel alterations. ¢(1100), s(3200,7100,8300)
Spoonerville Brook: 3.0 - threats to aquatic biota/habitat due to sedimentation, turbidity from periodic
industrial site discharges (concrete production and storage). c(1100), s(4000)

Chester Brook: 3.0 - threats to aquatic biota/habitat due to sedimentation and turbidity from bank erosion,
road runoff, encroaching development. c(1 100), $(3200,4500,7700)

Seaver Brook: 3.5 - threats to aquatic biota/habitat due to sedimentation from encroaching develgpment.
¢(1100), s(3200)

Tribs east of Black River: 6.0 - threats to aquatic biota/habitat due to sedimentation from erosion due to
ag runoff, urban runoff, private ponds. c(1 100), s(1000,4000)

COMMENTS

Sediment samples were taken by EPA consultants in Baltimore Brook (a trib. to the Black River in North
Springfield) as part of sampling program for Johnson & Dix site. One pesticide (29 ppb methoxychlor)
was found as well as cobalt (4.9 ppm), silver (1.5 ppm) and sodium (111 ppm). Not likely related to the
Johnson & Dix site.

Great Brook appears fairly well shaded in the length observed (approximately 4 miles from North
Springfield upstream) due to tree cover or overhanging alder. However, numerous yards, lawns, and
residential activity encroach on the riparian zone up to the streambank top or to the brook's edge. From
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its headwaters to North Springfield, roads cross the brook sixteen times (DeLorme Vermont Atlas &
Gazetteer Ninth Edition 1996) and at three places where roads off Route 10 crossed the brook, there
were concrete bridges with no edge or barrier to keep sand, debris or other substances from going
directly to the brook.

INFORMATION SOURCES

Ken Cox, Vermont Dept of Fish & Wildlife - noted potential impacts from land development, road runoff...
on brooks listed above. (9401) (1998)

Mike Young - Vt. DEC Hazardous Materials Division - Site Inspection Final Report, March 1993 for
Johnson & Dix Site, Springfield, Vt. _

Cathy Kashanski, Vermont DEC Water Quality Division - field observations of Great Brook. (1998)

Use No. Use Description ' Fully Threat  Partial Non Not
‘ Support  Support Assessed
01 Overall - : 75 215 0.0 0.0 . 0.0
20 Aquatic biota/habitat 7.5 215 0.0 0.0 0.0
21 Fish consumption 0.0 29.0 0.0 00 0.0

- 42 Contact recreation 29.0 0.0 0.0 0.0 0.0
44 Noncontact recreation : 29.0 0.0 0.0 0.0 0.0
50 Drinking water supply 0.0 0.0 0.0 0.0 29.0
62 Aesthetics 29.0 0.0 0.0 0.0 0.0
72 Agriculture water supply 0.0 0.0 0.0 0.0 29.0
impairment Magnitude Size (mi.)
Siltation T 21.50
impairment Magnitude Size (mi.)
Agriculture T 6.00
Land development T 12.50
Urban/developed land runoff T 9.00
Highway/road/bridge runoft T 9.00
Channelization T 6.00
Streambank modification/destabilization T 3.00

Permit No. Point or Nonpoint Source Recelving Water
V10020907 Fellows Corp-non-contact CW - UT Great
-1-0537 Double Four Orchards Subdiv- UT Black R
1-0866 Pine Brook Town House Dev-UT Baltimore
1-0986 Residential Subdiv-Great Brook& UT Black
1-1118 Pine Brook Condos - UT Baltimore Brook

Springfield CSO - CSO - Valley St Brook
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