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FORMER WHITEMARSH TOWNSHIP LANDFILL
WHITEMARSH TOWNSHIP, MONTGOMERY COUNTY, PENNSYLVANIA

FINAL REPORT
Narrative

1.0 TRODUCTION
Blazosky Assoclates, Inc, (BAIL) has performed a site characterization of the former

Whitemarsh Township Landfill Property ("Site”) Montgomery County, pennsyivania under the
requirements of Pennsylvanla’s Land Recycling and Environmental Remediation Standards Act;
35 P.S. §6026.101, et seq. (“Act 2") to obtain & release from legal llabllity: This work has
included groundwater sampling, soil gas surveys, geophysical logging and incorporating results
of sevaral previous Site invastigations, As part of this effort and on behalf of the Slte owner
Joshua Hill Inc. (JHIL), BAL Is submitting this Final Report to provide the Pennsylvanla
Department of Environtnental Protectdon (PaDEP) with written documentation regarding the site
conditions and request a release of llabllity for the Slte through the Act 2 Land Recyeling
Program through demonstration of attalnment of the Statewide Heaith Standard (SHS), The
Notice of Intent to Rermedlate and the proof of publication subrittal are Included in Attachment
1, The requlred SHS report fee has been included with this report as well.

The purpose of this Einal Act 2 Report [s to document the findings of the site
characterization and attalnment demonstration activities that were performed. Additionally, this
report presents the required documentation of attalnment under the SHS for several volatile
organic compounds, chlotinated solvents and metals identified to be present in the groundwater
beneath the Site, These compounds Inciude: tetrachloroethylene  (PCE), trichlorothylene
TCE), 1,2-dichloroethane, methylene chlotide, toluene, penzene, ethyl henzene, chromium,
fead, nicke!; thalttum and zinc. Supporting docurmentation Includes;, In part, project and sample
location maps, analytical data summary tables and laboratory reports, pertinent
correspondence, groundwater well (nformation, and other relevant information.  Since
attalnment of the SHS 1s belng sought, the format of this report follows the guldelines set forth

*In Section 11.B.6 of the Act 2 Tralning Guldance Manual,

2.0 SITE DESCRIPTION

The former Whitemarsh Township Landfili property Is made up of approximately 11.63
and Is sluated along the northern slde of Joshua Road, approximately one mile
southeast of the Intersection of Joshua Road and Ridge Plke In Whitemarsh Township,
Montgomery County, Pennsylvania (Flgure 1), ‘The Slite has an approximate latitude of
40,081915 and longitude of -75.276958, As shown on Flgure 1, the Site Is located at @
topographic high point and extends Northwest down a gently sloping hiil Maximum relief
acrass the Site Is approximately 45 to 50 feet, The Slte consists of & wooded lot, covered

almost entirely with dense underbrush.

5.4 OWNERSHIP AND PROPERTY USE HISTORY

Previously owned by Whitematsh Township Authority, the Site was a municipal
waste landfilt from the early 1960% to early 1970%. The method of dlsposal was that of
a trench fill operation (typlcal at that time) where shallow trenches were cut Into the
earth and subsequently backfilled with waste material. Regulations at the time did not
require a liner or cap after filling actlvitles had been completed.

acres;
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As depicted on Figure 2, @ total of nine disposal trenches were cut laterally from
east to west across topographic slope. Based on measurements taken from this
drawing, the total area occupled by the disposal trenches encompasses approximately
7.5 acres, Information from shallow test plts completed during previous investigations
indlcated that the maximum depth of trash lg on the order of twenty feet helow ground

surface (hgs)-

At some time during the early to mid 1970's the landfil was ordered closed by
the Pennsylvania Department of Environmental Resources. In 1087, the Slte was placed
under agreement of sale and In October 1088 JHI became the owner of record of the

Site.

2.2 CURRENT SITE AND SURROUNDING LAND USE
The Ske is now wooded and Is bordered by residential and ight industrial areas.

Located to the east and south of the Site are established residential communities made
up of townhouses and single famlly homes. To the north of the Site Is a densely
wooded tract of land, a large portlon of which makes up the Spring Mill Impounding
Rasin. Immediately to the west and topographically downgradient of the Site Is an
active light Industrial faclliy, which is owned and operated by Natlonal Label Company
(NLC). To the northwest of the Site is an active light industrial facllity, which Is owned
and operated by Whitemarsh Township to praduce compost,

2,3 SOUILS

According to the pennsylvania State University’s SollMap web database

www,solimap.psu.edy, accessed October 2008), solls present on the Site are assoclated
with tha Manor Serles, which conslst of very deep; well dralned t© somewhat axcessively
dralned soils on uplands, These solls are mainty weathered from schist, However, due
to the landfilling activities at the Site, much of the ground surface conslsts of Made Land
solls. These solls conglst of cut, fill; rubble fand or other areas with little or no natural

solls,

2.4 BEDROCK
According to the Bureatl of Topographic and Geologlc Survey, Open File Report

OFBM-06-04.0, (Bedrock Geologlc Map of the Chester Valley and pledmont Portion of
the Germantown, Malvern, Norristown and Valley Forge Quadrangles, Chester,
Delaware, Montgomery and Philadelphia Counties, pPennsylvania) prepared by Howell
Bosbyshell In 2006, Paleozolc-age metamorphic rocks assaciated with the Octoraro
Formation underiie the Site. The QOctoraro Formation 1s predominantly comptised ©
albite~chiorite schist, phytlite, hornblende gnelss and granitized membars.

pue to lack of geologlc logs for the existing wells, downhole porehole
geophysical surveys were performed to petter understand subsurface geologic

conditlons. This s dlscussed further in Section 3,2,

2.5 HYDROGEOLOGY
Flve monitoring wells were Installed by Roy F, Weston, Inc, (Waston) in 1994,

Ranging in depth from 146 to 184 feet, they were constructed as open bedrock wells,
Monltoring of these monitoring wells Indicates that groundwater 1 approximately 110 to
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characterization and attalnment work scope com

140 feet below the ground surface under unconfined water table conditions, A water
table contour map s included for reference as Flgure 3.

According to groundwater'elevation data collected by BAL groundwater flow
within the vicinity of the slte Is toward the northwest with a gradient of approximately
29%. Local discharge from the aquifer s ikely into Spring Mill Creek located just north of
the site. In this area, Spring Mill Creek s described as a flosing stream whose
headwaters begin In Green Valley Country ciub to the northeast and meanders in a
southwesterly direction eventually joining the Schuylkili River in Spring M.

2,6 SITE CONCEPTUAL MODEL
The Slte Is largely wooded and s underlaln by Made Land solls consisting of

rubble, fill and other disturbed ratertals. Berieath this Is weathered metamorphic rock
(primarlly schist and phyliite) of the Octoraro Formation. As 8 result, the monltoring
wells are constructed within the weathered saprolite zone.

Groundwater flow moves through pores and Intergranutar openings of the
regolith as well as bedding, cleavage and schistosity planes; groundwater flow direction
heneath the Slte Is northwest with an approximate gradlent of 205,  Groundwater
elavations In November of 2008 ranged from approximately 113 to 138 feet helow

ground surface.

Reportedly, jandfill waste was placed In a serles of trenches no deeper than 20
feet across the Site and covered with soll {the slte Is now wooded), Based on gatller tast
pit investigations, @ buffer of approximately 70 feet exists hetween the bottom of the
waste and groundwater. Test plt excavations, soll sampiing and toxiclty testing
performed by others at the Site concluded that hazardous waste was not present In the
solls at the Site. Impacts to groundwater were identified by sampiing of monitoring

wells,

Based on the site characterizatlon activitles dlscussed below and for the purposes
of this Act 2 Final Report, the wgita” boundarles are considered the same as the
houndaries of the propetty as shown on Figure 2. Montltoring welis Mw-2 and MW-3
serve as the downgradient point of compliance monltoring locations.

S1T RACTERIZATI N
Glven that seven previous Investlgations have been performed on thls Slte, BAI's
bined new activitles with the resuits of these

earlier Investigations. Specifically, BAl's investigation incluced the following:

Review of existing data;
Location and gauging of existing monitoring wells;
site survey of property boundaries and well locations;

Soil gas survey;
Geophyslcal fogging of three monttoring wells (MW-3, MW-4 and MW-5);

48 hour aquifer test;
Eour consecutive rounds of groundwater sampling; and,

Flnal Report

G...'..'
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3,1 PREVIOUS INVESTIGATIONS
Durlng the perlod from 1984 through 1998, seven environmental Investigations

were conducted on the Site, two by an adjacent property owner knowin as National
L.ahel Company (NLC), one by Whitemarsh Township and four by JHI (not including the
2008 Site characterization). Reports from these investigations can be found under

Attachment 2.

The Initial Investigation was performed by NLC In January 1984 for the purpese
of assessing storm water tunoff quality from the Site onto NLC's property. NLC was also
consldering purchasing the Slte, so as a resul, NLC conducted an investigation of the
Site by collecting and analyzing a soll sarple obtained from the shallow suhsurface.

Following the NLC investligation, Whitemarsh Townshlp hired VEL Technologles
(VFL) of Malverh, pennsylvania fo conduct an investlgation of the Site in May 1984 This
included shaliow soll borings and test pits from which VFL obtained two samples for
analysls Vvia EPA toxicity methods for metals, pesticides; herblcldes and prionty
pollutants. Based on the results of these samples, VFL concluded that no hazardous
levels of the tested parameters were pregent and that no migration of hazardous waste
matetlals from the Whitemarsh Township Landfill had occurred.

In September 1987, prior to purchasing the Slke, JHI obtalned the services of

VFL to perform a more comprehensive evaluation of the Site. This Included the

. excavation of eleven shallow test pits within the waste materlal, the collection of soll

“ ) samples and monitoring of explosive gases within the shallow subsurface. Results from
this work noted the presence of municipal type solid waste and also concluded again
that no hazardous waste was present on the Site within the areas mvestigated.

Following the first Investigatton, JHT hired Kaselaan and p'Angelo Assoclates, Inc.,
(KDA) to evaluate In more detall the nature of the gases present on the Site, Following
the sampling of soll gasas, KDA concluded that methane gas (CHa), which s ptimailly
generated during the decomposition of waste, was detected.

In 1994, a more detalled Phase II environmental evaluation of the Site was
performed by Weston on behalf of NLC (as part of a potential purchase). This
investigation Included the installation and sampling of three monitoring wells, including
one upgradient well (Mw-1) and two downgradient wells (MW-2 and Mw-3), These
results Indicated that the upgradient monltoring well was impacted by several VOC's and
the downgradient monttoring well (MW-3) axceeded the regulatory (fmit for lead.

In October 1994, o addltional monitortng wells (MW-4 and MW-5) were
installed both slightly downgradient from Mw-1, Samples were then coflected by
Weston from the onsite monttoring wells and analyzed for a sulte of parameters.
Analytical results vevealed detections of VOCs In samples from the newly Instafled MW-5,
Monitoring well construction logs can be found under Attachment 3.

m November 1998, M1 retained BAL to assess the current quallty of the
groundwater heneath the Site and to determine if previousty identified constituents are
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still present and, if so, N what concentrations. Therefore, BAL collected groundwater
samples from MW-1 and MW-4, The two samples were then analyzed for the PaDEP
Bureau of Land Recycling and Waste Management Form 19, for municipal solid waste
tandfills, This list was similar to parameters un during the previous Invastigations, but
also tested for additionat constituents commonly tested at munlcipal solid waste Tandfiils,
‘The results of the analysls ravealed VOCs and 1ead in water samples collected from MW-
{ and MW-4. Sampling of MW-2, MW-3 and MW-5 was not conducted during this

investigation.

In 2008, BAI began a gjte characterlzation performed as outlined In PADEP's

Land Recycling Program Technical Guidance Manual. A Notice of Intent to Remedlate

was submitted on May 23, 2008, These activitles are discussed further helow,

3.2 GEOPHYSICAL SURVEY

In May 2008, EarthData, Inc. performed horehole geophys!cal surveys of three
axlsting monitoring wells at the Site, Specifically, the logging sufte ncluded: horehole
video, fluld temperature, fuld conductivity, 3-arm caliper, natural gamma and acoustic
teloviewer, These data were used to establish basic construction detalls as well as assist
in geologic evaluation, These detalls are shown on tha well construction logs n
Attachment 3. QOverall, these data showed conslstent fractured lithology which supports

the published mapping for the Site of a schist and phyllte. A Copy of the report can be
found under Attachment 4,

3.3 AQUIFER TESTING
on June 11, 12 and 13, 2008, BAL performed a 48 hour aquifer test o 255855

nydrogeclogic characteristics. The test was performed using a submersible pump.
Drawdown was recorded with Aquistar® PT2X data-logging pressuré transducers in the
pumping well (MW-4) and In observation wells MW-1 and MW-5, Water javels were also
recorded In ail wells manually, pumping rate for the test was 5 gallons per minute, At
the end of the test, total observed drawdown In the pumping well was approximately
nine feet while drawdown In the closest observation well (MW-5) was approximately one
foot, Calculated transtlssivities for the aquifer ranged from 1,200 to 2,112 gallons per

day per foot. Aguifer test plots are Included In Attachment 5.

3.4 GROUNDWATERSAMPLING

The Site currently has a network of flve monitoring wefls, which includes three
upgradient monitoring wells (MW-1, MW-4 and Mw-5) and two downgradient monltoting
wells (MW-2 and MW-3), As shown in the attached flgures, the monitoring wells are
spaced upgradlent and downgradient of the waste disposal trenches. Mw-2 and MW-3

are not only located downgradient of the waste disposal trenches put are along the
downgradient Site poundary as well.

The Initlal sampling event was performed by BAI personnel on March 11, 2008,
uslig standard low-flow well purging and sampling technlques. Prior to the collection of
groundwater samples, statlc water levels and total well depths were recorded for each
well, Both readings were referenced from the top of the protective steal casing of each
well head. Following this, each well was adequately purged at @ rate of approximately
one guarter gailon per minute using @ Grundfos Redi-Flow 2® gubmersible pump which
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wag set at approximately the middie of the water column for each well, During the
purge event, fleld parameters such as dissolved oxygen, oxygen-reductlon potential,
speclfic conductivity, temperature, turbldity, and pH were measured periodtcally
throughout the event, Once the field monitored parameters stabllized (<310% change
over three consecutive readings), samples were coliected In faboratory prepared sample
collection bottles, The sample for dissolved metals was collected last and fleld filtered
via a disposable Inline 0,45 micron fllter, which was Instalied directly Into the discharge
whe. After the samples were collected, they were stored on fce then transported to
Analytical Laboratory sarvices, Inc. (ALST) In Middletown, PA to he analyzed for EPA
priority poliutants. Samples were collected for a total of four guarters {March 11, 2008,
May 12, 2008, July 18, 2008 and October 16, 2008) of results, Depth-to-water
measuraments were used to construct a groundwater contour map (deplcted on Flgure

3) Groundwater sanmpling purge sheets are Included i Attachment 6.

35 SOIL-GAS INVESTIGATION
On March 21, 2008, BAI fleld personnel conducted a sofl gas survey at the Site,

monitoring  for methane ¢ases (typlcally generated during the decomposition  of
municipal waste). Given the historlcal use of the gite and pravious detections of
methane concentratons in soli gas, BAIL concludad this would he a useful approach to
acsess the fevel of waste degradation that has occurred at the Slte. This investigation
was completed atllizing a Landtec GEM-2000 and an Ion gclence PhoCheck+ 1000EX
(10.6eV lamp) Photo Tonization Detector (PID)., The Landtec GEM-2000 js commonity
used at landfills to measure the lavels of methane (CHa): carbon dioxide, oxygen and the
remalning balance of alr In the atmosphere, The PID was utilized to screen for VOC's

that may be found In tha soll pore spaces as a gas.

BAI fleld personnel had previously marked monitoring [ocations spaced ona 100
foot grid across the Site totallng 51 sampling locations. Some of these locations could
not be sampled due to the dense underbrush preventing access to the area.

At each locatlon a three foot long steel soll probe with @ sliding hammer was
advanced to two and a half feet, foltowed by a perforated plastic pipe connected to the
meters. The top of the plastic pipe was gealed to prevent atmospheric alt from entering
the plpeftubing. Both meters were calibrated in the fleld, connected to the tubing and
allowed a few minutes to draw ¢as from the sofl, and then readings were recorded.
Rasults are summarized in Section 4.0 and locations are shown on Figure 4.

3.6 RESULTS AND FINDINGS

3.6.1 S0OIL
Soil at the Site has been characterized by sevaral previous investigations.
Therefore this work and its conclustons are summarized here.

VEL Technologles was retalned by Whitemarsh Township to perform & soll
{nvestigation In 1084 and then was retalned agaln by JHI to perform a more
comprehensive investigation in 1687, Together, these investigations inciuded 13
test pits, two soll borings and elght soll samples. Four of the elght sofl samples
were analyzed for RCRA hazardous waste characteristics, two were analyzed for
priority pollutants and two were analyzed for EPA roxicity, metals, pesticides,
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herblcides and priority poliutants, Both investigations resuited In similar findings.
Tn summary, VFL concluded In their 1987 report thats
. Visual observations from test pits oxcavated at random jocations
throughout the Slie indicate that municipal refuse and occasional
inclnerator ash constitute tha waste deposited at the landfill;

+ There ls no evidence of the presence of hazardous waste characteristics
or priority pollutants In the waste of sol sarnples sampled; and,

« There Is no visual avidence of the presence of burled steel drums on the

ground surface or within the test pits.

bata from the 1984 VFL report is included n Table 2 as well as the
Il sample collected in 1984 by NLC. The PADEP MSCs are

results of another 80
included for comparison as well. Laboratory data for the 1987 Investlgation was

not avallable for incusion with this report, )

3.6.2 GROUNDWATER MONITORING
The results of the analyses performed on the groundwater samples

collected from the downgradient wells during the past four quarters of sampling
avents from the downy indicated that there were no detections of the analyzed
VvoC'is {Including assoclated degradation products of chlorinated solvents) of

metals were above natural background levels. The findings show VOC detections
and MW-5 In the downgradient i

|

|

]

|

’ in samples from monitoring wells MW-1

L monitoring wells, MW-2 and MW-3, as well ag several metals, The samples from

L } MW-1 Indicate the presence of four separate VyOC's, two of W ch
(tetrachloroethene (PCE) and trichioroethene (TCE) were noted to have

p SHS Medium Speclfic Concentration (MSC) of 5 ugfL. for
each, MW-1 was also noted to have concentrations of metals, In particular,
thalllum was measured In one sample event over the MSC of 2 pa/l.
Subsedquent sampling offorts did not detect thallium. Results fot MW-5 Indicate
the presence of four VOC’s as well, two of which (methlyene chlorlde and

: benzene) exceed the MSC of 5 py/L for each, These results are simflar to the

historical resuits found during the prior investigations conducted by NLC and JHL

The analytical data Is summatized In Table 1. The complete laboratary analytical

i data packages from each monttoring event s Included under Attachment 6.

exceeded the PaDE

3.6,3 SOIL-GAS MONITORING
Of the 51 locations fleld measured, only four locations had measurable
levels of methane(<0.1 ppn)- The highest concentration was 5G-48 located
near a burled sewer Iine manhole which passes directly through the Site, Due t0
the proximity of the measurable levels of methane to the sewer line manhole,
the source of the methane is Hkely the manhole, At monltoring locations 5G-27
and $G-30, methane jevels of 0.3% were measured, however these were within

in very organic rich solls, with significant dead and decaying organlc matter and

ieaf litter surrounding the area.

The mintmal extent of methane concentrations I the soll gas Indicates
that waste degradation has been largely completed and current detectlons are
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related to organic solls and an on-slte sewer Ine, Results from the sofl gas
survey are shown on Figure 4.

Throughout the monltoring event, no VOC concentrations were detected
with the Ion Sclence PID.

4.0 QTATE,WLDE HEALTH STANDARD .
The Medium Specific Concentrations (MSC's) chosen for the SHS for groundwater are

based on a used aquifer with total dissolved sofls tess than 2,500 ppm for @ vesidential property
as well. Groundwater analytical results were compared to the MSC’s for each representative
constituent found in “Table 1-Medium Specific Concentrations For Organic Rejated Substances
in Groundwater” found I Appendix A of the Pennsylvania Code Title 25 Environmental
protection, Chapter 250, Adminlstration of Land Recycling Program regulations. Refer to Table

1 for a llsting of MSC values for compounds analyzed during these investigations.

The MSC’s chosen for the Statewlde Health Standard for soll Is hased on @ used aquifer
with total dissolved solids less than 2,500 ppm for a residenttal property. Soil analytical results
were compared 10 the MsC's for each representative constituent found In wrable 3B-Medium
specific Concentrations For Organic Related Substances in Soit” found In Appendix A of
pennsylvania Code Tite 25 Environmental Protection, Chapter 250, Administration of Land
Recycling Program regutations. Refer to Table 2 for @ listing of MSC values for the analyzed

compounds.
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1 presence of Light Patroleumn Product

tha only Constituents?
7 Js the area < 2 acres of Impacted solt
oF < 1000 sa. ft. of Impacted sediment? No

4. Dozs the site have features which
would obviously eliminate specific
No

axposure pathways .
S . e

ISR
4. Have CPEC's assoclated with the

Yas {Benzene, Trichloroethyleng, Chromium, Nickel,

Zinc)

release under Ack 2 been detected

onsita?
A Pennsylvania Natural Diversity Inventory Review
was conducted, and resuits are included In
6, Conduct detalled site evaluation o Altachment 7. Results from the avaluation indicated
determing if' s ecies or hahitats of that nspecles of habitats of concern were not
concern likely exist onslte in Is current identified onsite, no endangered of threatened species
or Intended use, oF if endangered or axlst within a 1,000 ft radius of the site, and no

000 ft radius axceptional value wetlands were found onsite. The

sereening Procass moves to Step 9, according to

PaDER Act 2 Technical Training Manual, Section
11.B.6.&

threatened exist withina 1,
of the site,

e

Step 9.
6.0 EMEDIATIO

Remedlation at the Site has conglsted of natural attenuat[on/blodegrac!atton of the
constituents found onslte. Data collected from recent groundwater monitoring and sofl gas

monitoring has shown no exceedances of the analyzed parameters at the point of compliance,
This Is conslstent with the significant length of time that the waste has remalned undisturbed at

the Site (over 35 years.)

NO FURTHER ECOLOGICAL ACTION REQUIRED.

7.0 ATTAINMENT
As required under Titie 25 Pennsylvania Code §250.704 In order to fulfii the

requirements for groundwater under Act 2, for any standard, attalnment for groundwater st
he based on at least elght consecutive quarters of groundwater data, or as an alternative, the
paDEP may accept four consecutive quarterly sampling events or less with written approval If
the followlng condltions are met:
1, There is adequate spatial monltoring of the plure upgradient which Indicates a
decreasing concentration trend toward the downgradient property houndary.
2, pParameters affecting the fate and transport of regulated substances within the
plume have heen fully evaluated.
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3. Concentrations of regulated substances in the plume at the polnt of compliance
(POC) tmonitoring wells along the downaraclent property poundary are all less than
or equal to the groundwater standard or the limit relating to the practical quanitation

fimit, whichever Is higher, in all gamples collected duting the quarters of monttoring.

4, One of the following requirements are met:
a. The age of the plume is sufficiently well known 10 permit a judgment to be
made regarding its stability.
b, The remediation includes source removal or contalnment actlons which would

reduce the chemlcal fiux into the plume.

A formal Request for Sampiing reduction was flied with the paDEP In December 2008
and acceptance Was granted In January 2009, under Title 25 pennsyivania Code
§25{].704.d.4.b.{‘ A copy of the approval letter is enclosed In Attachment 8

Groundwater monitoring performed duting this Investigation has shown conslstent
atterns for on-site groundwater flow direction (northwest). As a result, the existing monitoring

well network provides adequate spatlal monitoring of the plume,

Fate and transport modeling has been performed and ls discussed In section 8.0, The
results of this conservative mode! are consistent with emplrical data from on-site groundwater
monitoring wells, For example, the mode! Indlcates that the primary constituents of concert
(PCE, TCE and benzene) in the eastern-central portion of the Site will not reach the
downgradient wells (MW-2 and MW-3). This I8 supported by the empirical groundwater
analytical data. speclfically, durlng the fout consecutive quatters of sampliing events performed
by BAL during 2008, attainment of the SHS was achleved at the poC, The analyzed
constituents from samples collected from the pOC wells (MW-2 and MW-3) were elther not
detected o were below the respective MSCs during the sampling events that occurred during
this investigation. Results from the sarpling events can be found under Table 1.

As noted In gection 3.1, numerous site evaluations were conducted prior 10 thls
investigation, and included humerous soll samples. Restilts from these sampling avents can be

found under Table 2.

8,0 FATEAND TRANSPORT MODEL FOR CHLORINATED SOLVENTS

g1 BIOCHLOR
per direction of the Act 2 requirements under the SHS, a fate and transport

model has been developed for henzene, pce and PCE's daughter products In
groundwater’ This model has been designed to accurately represent the fate and
transport of PCE and its daughter products on the Site. This model uses the flrst
sampiing event of this Act 2 investigation, conducted on March 11, 2008, Congentrations

of regulated constituents detected In samples from Mw-1 and MW-5 were entered Into
the model 0 shnulate and calibrate the model, The model also Incorporates @
conservative product degradation rate for benzene and PCE and assoclated daughter

roducts, conservative values for aquifer hydraulic properties (e, pulk denslty and

porosity) as well as calculated vatues for hydraulic conductivity and hydraulfc gradlent,
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‘These combined consetvative vaiues together provide a model that overestimates the
actual rate of movemant and size of the contaminant plume.

The BIOCHLOR spreadsheet model has been used to develop the fate and
transport charactetlstics of the chlorinated solvents found at the gita, BIOCHLOR Is &
screening model that slulates remediation by natural attenuation (RNA) of dissolved
solvents in groundwater, Tt Is also capable of modeling three different scenarios:

» Solute transport without decay;
o Solute transport with biotransformation modeled as a sequential first-order decay
pProcess; and,

. Solute transport with blotransformation modeled as a sequential fiyst-order decay
process with two different reaction Zones,

For this model, solute transpott with biotransformation as a sequential first-ordet
decay process Was used, Thigls primarfly due to evidence of reductive dechlorination
which ls the rnost dominant biotransformation process at chlorinated solvent sites.

As stated above, conservative Input values were used In the model and these
inciude the following!

QJ.QCHLOR Model Input Daia

R
e %ﬁifgﬁ\"‘}

N
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Model Assumptions
* The Initial source concentration used was the first sampling avent from the Act 2

vestigation, conducted on Match 11, 2008, The reasoning hehind the use of
this event, and not the most recent historic high concentration of PCE ohserved
In monitoring well MWL (66.2 pa/L, 5/12/08), 18 due to the fact that more.
constituents were detected during this sampling avent, and enable for more
accurate calibration of the model. Addltional predictive BIOCHLOR model runs
for successive years consider the migration of the contaminant plume over time.
These runs were done In five year increments after the first year to obtain the
current plume location. Therefore, a time of 40 years was entered Into the
model, slace the waste at the Slie was disposed of In the late 1960's. It is
assumed that notential groundwater impacts also occurred during this tne.

x%  The source width used In the model has been conservatively estimated as the
distance measured perpendicular to groundwater flow between wells Mw-1 and
MW-4, where elevated concentration levels of PCE have heen observed In MW-1,

put have not been detected In MW-4. This width serves as @ conservative

astimate of the contaminant plume at the source.

sx¢  KOC = Organic Carbon Partitlon Coefficient obtalned from Table 5 of the Act 2
regulations.

swkk ey BIOCHLOR Instructions, Longitudinal Dispersivity (Alpha X} Is 10% of the

ohserved histotic travel distance (LP), equal to Lp*(.1). The travel distance of

contaminants s the distance measured from the original source ared to the

furthest known point of contamination (MW-5). This distance I8 measured

perpendlcuiar to the groundwater contours (paralie! with groundwater flow

direction) from the approximate center of the otlginal surface soll Impacted

source area (MW-1), to well MW-5, which aquals 110 feel, Therefore Alpha X =

110 feet(,10) = 11 feet. In order © present a conservative theoretical worst-

cage scenario, this value for Jongudinal dispersivity 8 held constant for each
successive run of the model over time.

erxk per BIOCHLOR Instructions, Transverse Dispersivity (Alpha Y) Is aqual to be 33%
of Alpha X, Therefore Alpha Y = 0.33(11 feet) = 3,63 feet,

grixrsper  BIOCHLOR Instructions,  Vertical Dispersivity {Alpha Z-digpersion
perpendicular o the groundwater flow and the water table), Is equal to 5% of
Alpha X, Therefore Alpha z = 0.05(11 feat) = 0.55 feet.

Based on the above input data, a total of seven model runs were generated.
The purpose of each madel run was to predict the iocation of the leading adge of the
contaminant plume (5 ug/l) over time beginning with the present time (May 2009) and
after five years, ten years, fifteen years, twenty years, twenty five years, and thirty
years. Based on these individual model runs; which ate inciuded In Attachment 9, the
fead edge of the contarminant piume centeriine where the concentration of PCE1s at 5
ug/l has haen determined to be located at the followlng distances downgradient from

ofl Mw-1, PCE was chosen to show the furthest extent of the contaminant plume

i
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highest source concentration, and traveled the furthest distance in all

ghce ft has the
models, compared 10 other constituents.

As seen In the above summary, the maximum axtent of the PCE pluma [s
recicked to reach 160 feet downgradient of well MW-1 at 30 years from the present,
well within the Stte property houndary. Approximately 10 years from the present, the

jume will reach its maximum extent, and daughter products will naturally attenuate due

to the conditlons currently found at the Site.

This model reasonably deplcts what fs currently occurting onsite, as well as the

future extent of the plume. These model outpits correspond with the model output
This shows the model 15

curve closely matching actual fleld data measured in MW-5.
callbrated, and uses approptiate nput parameters {0 model the conditions at the Site.

Given these actual observations and model outputs, [tis reasonable to conclude that the
contaminant plume 18 simulated and that the estabiished SHS MSC value for PCE and its
assoclated daughter products Is not exceeded at locations much more than a few tens of
fest from downgradient well MW-5, This Is confirmed by the lack of detections of PCE
and assoclated dauahter products In samples collected from the downgradient wells

(MW-2 and MW-3).

82 QUICK DOMENICO
BAT also developed 2 fate and transport analysls model for benzene In

groundwater. hanhzene has been detected In MW-5, with a historical high concentration
of 7 pefL recorded on Qctober 28, 1994.

The Quick-Domenico (QD) spreadsheet mode! has been used to develop the fate
and transport characterlstics of benzene at the Site, Although the QD model was
deslgned for applications of groundwater and contamtnant flow In unconsolidated media,
it s considered appropriate for use at this site because groundwater flow in the

subsurface Is through highly fractured metamorphic bedrock.

As stated above, conservative input vaities were used in the QD mo
include the followlng:

de! and these

Quick Domenico Input Data

i3
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Model Assumptions |
* The Initlal source concentration is the most recent historic high concentration of

henzene observed In monitoring well Mw-5 (7.0 o/l 10/28/1994). Addttional
redictive Quick-Domenico model runs for successive years constder the
pigration of the benzene plume’ over time. These runs were done in five year
imcrements after the first year to obtaln the current plume location. Therefore, &
thne of 14,600 days (40 years) was entered Into the madel, since the waste at
the slte was disposed of I the late 1960%. It ig assumed that potentlal
groundwater contamination also occurred during this time.

Hk The source width used In the model has heen conservatively estimated as the
distance measured perpend!cular to groundwater flow hetween wells MW-5 and
Mw-4, where elevated concentration levels of benzene have been observed n

MW-5, but have not heet detected In MW-4, This width serves as a conservative
agtimate of the contaminant plume at the source.

% KOC = Organic Carbon Partition Coefficlent obtained from T able 5 of the Act pl
regulations.

sxxx  per PaDEP Quick pominico Instructions, Longitudinal Dlspersivity () ts set
equal to the observed historle travel distance (X) divided by 10, The travel
distance of benzene is the distance measured from the original source area to
the furthest known polnt of contamination. This value has peen estimated to
equal the same travel distance as PCE (110 Feet) of the distance between MW-
and MW-5, since the historic travel distance of benzene 18 unknown. Therefore
Alpha X = 110 feet/10 = 11 faet, Tn order (0 present @ consarvative theoretical
worst-case scenario, this value for longftudinal dispersivity 1s held constant for
each successive run of the model over tine.

gk par QD Instructions, Transverse Dispersivity (Mipha Y) I8 equal to Alpha X/10. .
Therefore Alpha Y = (11 feet)/10 = 1.1 feat,

wewsix To keep this model conservative, Vertlcal Dispersivity (Az‘d[spersion
perpendicular to the groundwater flow and the water table), was minimized o
keep contaminant flow in the Ax and Ay axls's, This In return maximizes the

models size of the contaminant plume, representing & conservative theoretical

worst-case scenario.

14 pray 2008

\WovearveAs? sapveMUve FroRels\0SH 0BG0IVFInaL frepor\Fl Reppridoc




R

Based on the above input dafa, 2 total of seven model runs were generated.
The purpose of each model run was {0 predict the location of the leading edge of the
contaminant plume (5 pg/ft) over time heginning with the present time (May 2009) and
after flve years, ten years, fifieen years, twenty years, twenty flve years, and thirly
years. Based on these indivicdual model runs, which are Included in Attachiment 9, the
[ead edge of the contaminant plu n of henzene Is at
5 g/l has been determined to be loca dient from

Weu MW"S 3

As seen In the above summary, the maxiraum extent of the benzene plume is
predicted reach 10 feel downgradient of well Mw-5 under current conditions.
Approximately five years from the present, the plume will shtink to 6 feet and remaln

constant,

8.3 RISK ASSESSMEN’I‘ SUMMARY
Gince No use of groundwater was defined to exist within the limits of the

modeled plume, It is concluded that no direct exposure pathway to impacted
groundwater currently exists. In addition the proposed residentlal development for the
gite would utilize publlc water and public sewer. gased on this, there is no risk from
ingestion of groundwatat’ In addition, no soll Ipacts were identifled In previous
investigations above pADEP Direct Contact MSCs, therefore there 1s no risk from
Ihgestion of soll.  Although there are no structures currently on site, hased upon
previous soll investigations and existing graundwater monitoring data no constituents of
potenttal indoor alr concern (COPIACs) were Identifled or were below thelr respective
sereenting vaiues listed In Tables 1 and 4 of PADEP's Vapor Intrusion Into guildings from
Groundwater and Soil technical guldance manual (January 24, 2004), Therefore, no

inhatation pathway exlsts for this Site.

As discussed ahove, fate and transport madeling for the primaty constituent of
cohcern In groundwater (PCE and henzene) predicts that elevated levels above SHS MSCs
will not reach the downgradient Hmits of the Site nor existing off-stte water supply 50Urces.

pPOST REMEDIATION CARE PLAN .
The investigation vevealed no adverse impact requiting post. remediation care.

10.0 FUTURE LAN E '
Current plans for the property include redevelopment into residentlal townhouses,

Construction would be slab-on-grade, with public water and public sewer. preliminary sketch
plans have peen prepared and an agreement has beeh developad between JHI and Whitemarsh
Township. This agreement stipuiates that Whitemarsh Township Is In support of the project
and desires to se€ the Act 2 release of llabliity obtafned and redevelopment of the property
occur. A copy of the Whitemarsh Township Settlement Agreemeént 1S enclosed In Attachment

10,
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11.0 SUMMA Y

SUMMARY
After elght separate investigattons of solf, groundwater and soll gas carrled out over the

last 20 year$ performed by Natlonal tabel Company (adjacent owner), whitemarsh Township
(former Site owner) and JHI (current owner), the conditions of the property have heen
assessed and documented. BAI's Act 2 Site Characterization and Attalnment Demenstration
activities over the ast year mark the final step to requesting a release from legal llabllity.

This Investigation on the Former Whitemarsh Townshlp Landfill located on Joshua@
Road, whitemarsh Township, Montgomery County, pennsylvanta has met the requirements for
jon included vesearch of prior

the Act 2 Final Report under the SHS. This investigat
investigations; soll-gas monltoring, groundwatey monltoring, and constituent fate and transport
analysls, all of which indlcate attainment of the SHS.

parameters affecting the fate and transport of benzene, PCE and degradation daughter
products have heen evaluated and conservatively modeled within the contaminant plume for a
time perlod of thirty years past the present time (May 2009). Results from this model show
that the leading edge of the benzene and PCE plume duting this time reaches N0 further than a
distance of 160 feat downgradient of MW-1, Sampling results have been Input Into the model,
to ensure the model is property calibrated, and reasonably deplcts the on-site conditions. The
mode! shows that henzene, PCE and fts assoclated daughter products degrade within the Site
property woundary. These findings correspond to those found duting the groundwater sampling
events and indicate that the Input parameters Into the mode! are reasonable, yet congervative

in estimating the fate and transport of the VOC plume within the slte boundarles.

of groundwater vesults, found under Table 1, conslstantly
ulated substances at the point of compliance (the Site

boundary) are less than the groundwater SHS MSC for the particular regulated substance. The
current and historical results chow that samples from MW-1 (in the upgradient, central partion,
of the Site) have detections of four VOC's with some metals and appear to have largely
stabllized. samples from MW-5 have also had detections of four VOC's as well and show @

Jated substance concentratlons. Historlically, samples collected from

decreasing trend In the regu
Mw-2. and MwW-3 had detections of lead; however, through natural attenuation and other

rocesses samples from these wells nO longer have lead detections. Again, four quarters of
roundwater samples collected from the polnt of compilance wells, MW-2 and MW-3, have
shown attalnment with the residential Statewlde Health standard MSCs.

Results from the four quarters
show that the concentrations of reg

on-slie waste Is over 35 years old, significant degradation Is iikely to have
already occurred as avidenced by the tack of or minimat datectlons of regulated congtituents In
the groundwater and further supported by the minimal methane soll gas detections. The
groundwater and modeling data together indicate that the plume has stabllized and has
consistently not reached the downgradlent polnt of compliance monitoring wells. On-site soil
investigations (including TCLP testing) performed by others found no evidence of hazardous

waste disposal,

Therefore, on behalf of JHI, BAL IS requesting a release of flabiiity under the SHS for the
soll and groundwater at the Former Whitematsh Township Landfill for the parameters analyzed

under Tables 1 and 2.

Glven that the

16 May 2008
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