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Executive Summary
Introduction

This report summarizes the analytical results of groundwater and process water sampling
associated with long-term groundwater monitoring and treatment plant operations at the
Claremont Polychemical Superfund Site (CPSS), Old Bethpage, New York, for the period
June 2001 to October 2002, and is based on data provided by the former operations and
maintenance contractor (URS Greiner Corporation (formerly Radian International)) and the
new operations and maintenance contractor (Scientific Applications International
Corporation (SAIC)).

Site Background

The Claremont Polychemical Superfund Site is located on a 9.5-acre parcel of land in the
industrial section of Old Bethpage, Nassau County, New York. The site lies approximately
800 feet east of the border between Nassau and Suffolk County, and is accessed via Winding
Road on the property’s western border. The CPSS property includes one large two-story
building, covering approximately 35,000 square feet (the former processing plant) and a
smaller water treatment building with ancillary structures.

The Claremont Polychemical Corporation (Claremont) operated from 1966 to 1980 and was
a former manufacturer of pigments for plastics and inks, coated metal flakes, and vinyl
stabilizers. In 1979, State Inspectors identified releases associated with damaged or
mishandled drums in several areas including one larger release located east of the plant
building (referred to as the “spill area”) and the drums were removed 1980. Ownership and
site management was transferred to the New York Bankruptcy Court later that year but the
petition was eventually dismissed in 1997 transferring ownership back to Claremont. By
June 1986, the Claremont Polychemical Site was placed on the US Environmental Protection
Agency’s (USEPA) National Priorities List (NPL) and is currently being addressed through
federal actions.

Following a number of investigations and removal actions, construction began on a
groundwater treatment system (GWTS) designed to capture most of the on-site
contamination in 1997. The system went into full-scale operation in February 2000. The
EPA also incorporated an ongoing groundwater remediation system at the nearby Old
Bethpage Landfill Site to capture contaminants associated with the off-site groundwater
plume. In February 2000, the long-term response action (LTRA) services for this site began
under a USACE contract action as directed by the Kansas City District (CENWK). Region II
requires these services for nine years or until February 2010.

Local stratigraphy consists of approximately 1,200 feet of unconsolidated Quaternary,
Tertiary and Cretaceous System sand and silty sand sediments of glacial, fluvial, and deltaic
origin, which overlie Precambrian igneous and metamorphic bedrock (Rust 1992; Ebasco,
1990). At the Claremont site, the Magothy Formation is the uppermost geologic unit and
aquifer of concern.

1X
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Site Objectives

The primary objectives are to provide effective Operation and Maintenance (O&M) for the
site system and to ensure that it is adequately addressing site groundwater contamination in
accordance with the Record of Decision (ROD) and all regulatory requirements. The first
objective is provided by the USACE through LTRA contractual agreements with an on-site
O&M contractor (currently SAIC). The second objective is provided by monitoring system
performance (weekly and monthly frequencies) and groundwater (quarterly frequency).
Groundwater data reports are then provided to the USEPA Region II on a semi-annual basis.
This report however (and the previous data report #1) contains more that six months data in
order to bring the reporting effort up to standard.

Groundwater Monitoring Network

Since October 2002, hydraulic data has been collected from 29 monitoring wells divided into
a group of 14 onsite wells and an additional group of 15 offsite wells. Together, these two
groups of wells comprise the extended monitoring network. The monitoring wells within this
network have been grouped into 6 “levels” based on the elevation of the screened interval.
This grouping is useful for describing contaminant distribution and system operation, and is
based solely on well construction information, not on lithologic or hydrogeologic differences
in the formation, since the Magothy aquifer is unconfined and the levels are hydraulically
connected.

Groundwater Monitoring Analytical Results

This report includes results from six rounds of groundwater sampling. For all rounds except
October 2002, only 13 monitoring wells located on the Claremont Polychemical site property
were sampled for chemical analyses. The October 2002 sampling event is the first round
collected from the extended monitoring network.

PCE distribution for the October 2002 data set shows the vicinity of the extraction wells to be
the locus of highest PCE concentrations, suggesting that this contaminant is being captured
by the extraction system.

TCE, cis-1,2-DCE, and 1,1,1-TCA distributions for the October 2002 data set shows specific
monitoring well clusters to be the locus of maximum contamination, not any of the extraction
wells. Detections offsite indicate these analytes are present in deeper intervals to the south
and southeast. The data suggest that the extraction system is not providing complete capture,
and that contaminant migration is occurring in deeper levels of the aquifer.

Additional description and discussion of these and other site chemicals of concern and water
quality parameters are provided in the body of the report.
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Current System Operation

The groundwater is sampled and analyzed in accordance with the Sampling and Analysis
Matrix for the GWTS originally provided in the Radian Field Sampling Plan Addendum
(Radian, 1999). The Sampling and Analysis Matrix requires groundwater chemical analyses
be performed for a limited number of locations within the GWTS. The GWTS is designed to
treat groundwater at a flow rate of 500 gpm with a contract requirement of 174 million
gallons per year. The current contractor is running the plant at 450 gpm with 50 gpm being
recycled to the system for a continuous treatment total of 400 gpm.

The most cited operational problem relates to the proper functioning of the flow meters. The
flow meter bearings fail at variable flow rates giving out erroneous readings of the flow rate.
A precise flow rate is needed to tabulate the amount of groundwater treated and to calculate
the amount of contamination being removed by the plant. Poor functioning of these flow
meters could potentially lead to inaccurate evaluation of groundwater and plume capture.

In response to this problem, the effluent mechanical flow meter was designated for
replacement with a magnetic flow meter. A preliminary design and cost estimate was
completed and submitted to USACE in January 2003. Installation of the meter was
completed in May 2003.

Conclusions

* The current onsite well network is not adequate to monitor either horizontal or vertical
contaminant migration.

* Modeling software should be employed that provides 3-dimensional infinite capabilities for
evaluation of the capture zone and possible modification of the current extraction system.
The software must also be capable of providing visual cross-sections to adequately evaluate
contaminant concentrations and extrapolate migration across the horizontal (x and y-axes)
and vertical (z-axis). The installation of several observation wells should also be considered
for improved monitoring of the extraction system cone of depression.

* Useful information is being provided from nearby downgradient monitoring wells
associated with the OBL (LF and MW clusters) and the Fireman’s Training facility (BP
cluster), which are located within the Bethpage State Park and golf course. The USACE
suggest that our three sites meet through Region II and discuss the development of a common
database or repository for use by all parties to ease data access and sharing

* PCE was detected at high frequency and concentrations, and remains a site analyte of
concern. The highest PCE concentrations per sampling round are from the shallowest depth
wells, which is consistent with previous work. Many Level 1 wells have been dry since
November 2001 and the apparent decrease in maximum PCE concentration since August
2001 may change when the water level rebounds. PCE distribution data suggest that PCE is
being captured by the extraction system.

X1
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* TCE was detected at high frequency and concentrations, and remains a site analyte of
concern. The highest TCE concentrations per sampling round are from EW-4C, a Level 3
well, which is consistent with previous work. TCE distribution data suggest that TCE is not
being completely captured by the extraction system. TCE has been detected in deeper offsite
wells, suggesting that there is a vertical dimension to contaminant migration.

* Historical identification of trans-1,2-DCE as an analyte of interest may have been
erroneous due to limitations of older analytical methodology and/or data reporting errors.
Although both cis- and trans- isomers of 1,2-DCE have been detected, cis-1,2-DCE was
detected more frequently and at higher concentrations, and is a site analyte of concern. The
highest cis-1,2-DCE concentrations per sampling round have been in Level 3 wells since
November 2001 and in EW-4C, the locus of elevated TCE, since February 2002. Cis-1,2-
DCE distribution data suggest that this analyte is not being captured by the extraction system,
and 1s migrating offsite at deeper levels.

* 1,1,1-TCA was detected at high frequency and concentrations, and remains a site analyte of
concern. The onsite locus for 1,1,1-TCA is EW-2C, rather than the extraction wells. Higher
concentrations were detected offsite in the deeper MW-10 cluster to the southeast, indicating
that this analyte is not being captured by the extraction system.

* Barium, manganese, and iron were the most frequently detected metals, with barium and
manganese detected in all samples. Barium and manganese concentrations have remained
fairly constant through time, and appear to be representative. An abrupt decrease in iron
concentrations may be related to a change in sampling protocols, and the lower
concentrations are probably more representative. Other metals have not been detected
consistently or at elevated concentrations, and do not appear to be of concern.

» Site DO, ORP, and pH conditions in general do not appear favorable to reductive intrinsic
bioremediation.

* The groundwater treatment system has at times not performed to discharge standards.
Three times in April 2001 the effluent results show the TCE concentration and once the PCE
concentration were above discharge limits. Measures have been taken such as backwashing
the GAC units more often to prevent channelization and lowering the process flow to the air
stripper.

* The mechanical flow meters that measure flows at various points of the system need to be
replaced with better quality flow meters. A preliminary design and cost estimate of the
effluent flow meter was completed and submitted to USACE in January 2003 to replace with
a magnetic flow meter. Installation of the meter was completed in May 2003 and will
provide the site a more accurate accounting of the quantity of groundwater treated.

Xii
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Data Report
1 Introduction

This report summarizes the analytical results of groundwater and process water sampling
associated with long-term groundwater monitoring and treatment plant operations at the
Claremont Polychemical Superfund Site (CPSS), Old Bethpage, New York, for the period
June 2001 to October 2002, and is based on data provided by the former operations and
maintenance contractor (URS Greiner Corporation (formerly Radian International)) and the
new operations and maintenance contractor (Scientific Applications International
Corporation (SAIC)).

From June 2001 to March 20, 2002, samples from 13 monitoring wells, 3 extraction wells,
and various process locations were collected by URS and analyzed by Severn-Trent
Laboratory (STL) in Shelton, CT. Analyses for volatile organic compounds (VOCs),
selected semivolatile organic compounds (SVOCs) metals, and water quality parameters
were performed using SW-846 methodology. A limited number of field water quality
parameters were also collected during monitoring well sampling.

From March 27, 2002 to October 30, 2002, SAIC collected samples that were analyzed using
the US Environmental Protection Agency (EPA) contract laboratory program (CLP).
Analyses for target compound list (TCL) VOCs, SVOCs, target anlayte list (TAL) metals
were conducted in accordance with OLC03.2, ILM04.1 methodology. Non-CLP water
quality analyses were conducted by ALSI laboratory, and six field water quality parameters
were measured during monitoring well sampling.

2 Site Description and History
2.1 Current Setting

The Claremont Polychemical Superfund Site (CPSS) is located on a 9.5-acre parcel of land in
the industrial section of Old Bethpage, Nassau County, New York. Figure 2-1 shows the
location of the site and all adjacent properties. The site lies approximately 800 feet east of
the border between Nassau and Suffolk County, and is accessed via Winding Road on the
property’s western border. The CPSS property includes one large two-story building,
covering approximately 35,000 square feet (the former processing plant) and a smaller water
treatment building with ancillary structures.

Properties adjacent to the CPSS include the Bethpage State Park and a golf course to the
south and southeast, the State University of New York-Farmingdale Campus to the east, and
a commercial and light industrial area to the north. The Oyster Bay Solid Waste Disposal
Complex (Old Bethpage Landfill or OBL) is immediately west of the CPSS, and is also a
Superfund site with the Town of Oyster Bay as the responsible party. The Nassau County
Fireman’s Training Center, which has also contributed to soil and groundwater
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contamination in the area, is located approximately 500 feet south of the OBL site.
Groundwater extraction and treatment systems are currently in operation at both the OBL site
and Fireman’s Training Center. The golf course has a number of pumping and/or irrigation
wells, which are used for watering the fairways. The closest residences are approximately
one-half mile from the site, immediately west of the OBL. The nearest public supply well is
located 3,500 feet northwest of the site. Within a 3-mile radius of the CPSS, nearly 47,000
people obtain water from private-use wells.

2.2 Environmental Investigation History

The Claremont Polychemical Corporation (Claremont) operated from 1966 to 1980 and was
a former manufacturer of pigments for plastics and inks, coated metal flakes, and vinyl
stabilizers. During its operation, Claremont disposed of liquid waste in three leaching basins
and deposited solid wastes and treatment sludge in drums or in old, aboveground metal tanks.
The principal wastes generated were organic solvents, resins, and wash wastes (mineral
spirits) (Table 2-1 and Ebasco, 1990)

During a series of inspections in 1979, the Nassau County Department of Health (NCDH)
found 2,000-3,000 drums of inks, resins, and organic solvents on the Site. Inspectors
identified releases associated with damaged or mishandled drums in several areas including
one larger release located east of the plant building (referred to as the “spill area™).
Claremont sorted and removed the drums in 1980.

In 1980, NCDH directed Claremont to install groundwater monitoring wells but the facility
declared bankruptcy later that year. Ownership and site management was transferred to the
New York Bankruptcy Court. However, in 1997 the Court dismissed Claremont’s
bankruptcy petition and ownership of the property shifted back to Claremont.

The Claremont Polychemical Site was placed on the US Environmental Protection Agency’s
(USEPA) National Priorities List (NPL) in June 1986 and is currently being addressed
through federal actions. The Remedial Investigation/Feasibility Study (RI/FS) was initiated
and completed in 1989. The US Environmental Protection Agency, Region II (EPA Region
IT) also conducted a removal action in 1989 and 1990 for 13,000 gallons of hazardous liquid
wastes contained in drums, aboveground storage tanks, and basins.

EPA Region II determined that contamination at the CPSS required remediation as specified
in the Record of Decision (ROD) dated September 1989. The ROD required compatibility
testing, bulking and consolidation, and treatment and disposal of wastes from operable unit 2
(OU2).

EPA Region II initiated a second, comprehensive RI/FS in 1988. A second ROD followed in
1990 and required the following remedial actions: treatment of underground storage tanks
(OU-1), excavation and treatment of contaminated soil by low temperature-enhanced
volatilization (LTEV) of the contaminants (OU-3) and deposition of the treated soil in the
excavated areas; extraction and treatment of the onsite groundwater by air stripping and



Claremont Polychemical Corp. Superfund Site
Long-term Groundwater Monitoring Data Report
US Army Corps of Engineers — Kansas City District

carbon absorption and then reinjection of the treated water into the ground upgradient with
appropriate monitoring (OU-4); treatment of off-property groundwater contamination by air
stripping and carbon absorption (OU-5), and decontamination of the onsite building by
vacuuming and dusting the contaminated surfaces and by removing the asbestos insulation
(OU-6).

In September 1990, the EPA entered into an interagency agreement (IAG) with the US Army
Corps of Engineers (USACE) to design the LTEV at OU-3, the on-property groundwater
treatment system (OU-4), and perform the building decontamination (OU-6). In September
1993, the EPA Region II entered into a second IAG with the USACE to perform oversight of
the construction activities at OU3 and the decontamination of OU-6.

USACE completed the design work for OU-3 and OU-4 in February 1995. The soil
excavation work (OU-3) and building decontamination (OU-6) were completed in December
1996 and July 1998, respectively. During the building decontamination, a hole was
discovered in the building’s concrete slab, and ultimately a new source of organic
contamination (tetrachloroethene (PCE)) in the soil and groundwater beneath the building
was discovered. EPA determined that the best way to address the soil contamination would
be a soil vapor extraction (SVE) system. The SVE pilot system was scheduled for design in
September of 2001 and was implemented in fall of 2002 under the supervision of Region II.
The system operated briefly and is not inactive for reasons unknown to the USACE.

The groundwater portion of the remedy was implemented in two phases. During the first
phase, three extraction wells and four reinjection wells were installed to capture most of the
onsite contamination (OU-4). Construction began in 1997 and the wells went into full-scale
operation in February 2000. The second phase was addressing the offsite groundwater
contamination. The EPA incorporated an ongoing groundwater remediation system at the
nearby Old Bethpage Landfill Site to capture contaminants associated with the offsite
groundwater plume (OU-5). Hence, the offsite plume will be addressed through a financial
assistance agreement between the EPA and the New York State Department of
Environmental Conservation (NYSDEC), which integrates the remedy for Claremont’s
offsite plume into the Old Bethpage treatment system.

In February 2000, URS Greiner Corporation (URS) began the long-term response action
(LTRA) services for this site at OU-4 under a USACE contract action as directed by the
Kansas City office (CENWK). Once awarded, the task order authority was transferred to the
USACE New York office (CENAN). Following the award, CENAN personnel have been
providing oversight for the ongoing site operations and monitoring. CENAN exercised the
one-year priced option during the past year, which expires on February 22, 2002.

In September 2001, CENWK was tasked with providing quarterly groundwater monitoring
reports and for the Long-Term Remedial Action (LTRA) services and operations and
Maintenance (O&M) at the CPSS site under another IAG with EPA Region II. Region II
requires these services for nine years or until February 2010.
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3 Physical Setting
3.1 Climate

The site’s geographic location with respect to the Atlantic Ocean has a moderating affect on
area weather conditions (Ebasco, 1990). Temperatures historically range from approximately
25° to 78° Fahrenheit (F) and annual precipitation ranges between 40 to 45 inches. Area
wind typically flows from the west-northwest with a secondary direction out of the northeast.
However, the existence of the OBL structure altars the direction of wind at the Claremont site
by creating an obstruction to air flow along the east-west axis. The result is wind flowing
north to south across the site with an absence of flow from the west. Average annual wind
speed at the site is 9.5 miles per hour (Ebasco, 1990).

3.2 Physiography

The Claremont Polychemical Superfund site is located on Long Island within the Coastal
Plain physiographic province (Ebasco, 1990). Locally, the nearest natural surface drainage
feature is the Massapequa Creek, which lies approximately three miles to the south (Ebasco,
1990). Only seasonal surface runoff related to precipitation occurs on the site. A number of
anthropogenic water bodies are in the immediate area both up- and downgradient. The
nearest is a pond downgradient and adjacent to the Nassau County Firemen’s Training Area.

Although most of the site is relatively flat with elevations ranging between 128 to 134 feet
above mean sea level, the site topographically slopes upgradient to the north and northeast
(Ebasco, 1990). The Old Bethpage landfill creates approximately 125 ft. of relief to the west
of the site. The Bethpage State Park and the golf course that border the site to the south and
east have elevations 20 to 30 feet higher than the Claremont site. The sudden change in
elevation suggests that portions of the site were historically used for borrow materials.

3.3 Geology

Local stratigraphy consists of approximately 1,200 feet of unconsolidated Quaternary,
Tertiary and Cretaceous System sand and silty sand sediments of glacial, fluvial, and deltaic
origin, which overlie Precambrian igneous and metamorphic bedrock (Rust 1992; Ebasco,
1990). The bedrock contact is an unconformity or erosional contact, which represents a
significant break in geological deposition and time (Figure 3-1). Historical investigations in
the immediate area surrounding the Claremont site have encountered four main geologic
units, which in descending order are: approximately 20 feet of Upper Glacial/Manetto Gravel
deposits (Quaternary System), approximately 750 feet of the Magothy Formation
(Cretaceous System), 150 feet of the Raritan Clay member (Cretaceous System), and
approximately 250 feet of Lloyd Sand member (Cretaceous System) (Ebasco, 1990; Feldman
et al., 1992). Subsequent to the Remedial Investigation, several stratigraphic units have been
renamed or reclassified (Foster, et al., 1999). The changes are documented on Figure 3-1 for
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correlation. However, the following description uses the older unit classifications for
consistency with previous investigations.

At the Claremont site, the Upper Glacial/ Manetto Gravel is absent and the Magothy
Formation is the uppermost geologic unit and aquifer of concern. Fill material overlies the
Magothy Formation in a sporadic pattern across the north and east portions of the site, and is
approximately 2 — 6 ft. thick when present. Local water supply wells in the Magothy
Formation are typically screened within the intermediate and lower portions of the aquifer to
intercept the coarse, gravel-rich intervals.

Site-specific subsurface investigations from a variety of soil borings and monitoring,
injection, and/or extraction well installations to a maximum depth of 250 feet below ground
surface (bgs) have identified “well-stratified fine to medium sand with silt lenses, abundant
peat laminae, and discontinuous sand layers” (Ebasco, 1990). Borings in the northern portion
of the site also encountered numerous interbedded silt and clay horizons. A comparison of
site logs with municipal supply well logs to the north suggest that the site is located within a
transitional area between the predominately sandy southern portion of the Magothy
Formation and an interbedded clayey-sand portion to the north (Ebasco, 1990).

3.4 Hydrogeology
3.4.1 General

The Magothy Formation is the uppermost water-bearing unit and the sole-source aquifer
supplying potable drinking water to the majority of Long Island (Ebasco, 1990). It is an
unconfined aquifer and the water table is typically encountered between 65 to 95 feet below
ground surface (bgs). Previous investigations have shown that while the Magothy Aquifer
has bodies of silt and clay within it, they are lenticular and discontinuous. Since vertical
hydraulic barriers are not present locally, unit saturated thickness is assumed to be 650 to 700
ft.

Recharge occurs through precipitation and upgradient subsurface flow. Nearly 50% of
annual precipitation can add to the recharge resulting in seasonal water level fluctuations of
up to five feet (Rust, 1992 and Ebasco, 1990).

3.4.2 Hydraulic Conductivity

Hydraulic conductivities in the range 200 — 400 gpd/ft* were obtained from hydraulic
permeability testing (slug tests) conducted during the RI (Ebasco, 1990). These values are
significantly lower than historical data collected from actual pumping tests by Geraghty and
Miller in 1987 (Ebasco, 1990). Based on these discrepancies, recent hydraulic recovery data
was collected during a system shutdown in late June 2003 using the three extraction wells
and two nearest monitoring well clusters as observation points. These data will not be
available until August 2003, and will be included in a future report.
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It is the Corps’ intention to provide a revised capture zone analysis in the next data report
(#3) using the recently collected hydraulic data from the expanded network. It will be
compared to the historical analyses from both the Feasibility Study and 100% design
submittal. The 100% design document also provided a cross-section of the extraction system
and associated monitoring wells from on-site and one cluster from the off-site locations (or
expanded network). Part of our evaluation in data report #3 will also duplicate the historical
cross-section and provide revised figures that demonstrate changes in the contaminant plume
along the recently expanded monitoring network.

3.4.3 Hydraulic Gradients and Groundwater Flow

Potentiometric data was collected by URS in August 2001, November 2001 and February
2002; and by SAIC in May 2002, August 2002 and October 2002 (Tables 3-1 and 3-2). The
majority of this data, however, does not include upgradient well cluster MW-6 or several data
points that are lateral and downgradient beyond the confines of the immediate Claremont
site, which produces a very myopic and extremely bias view of the site’s potentiometric
surface. Hence, only the October 2002 expanded monitoring network data was plotted for
this report (Figure 3-2).

According to RI report, groundwater flow is generally to the south-southeast with historical
gradients ranging from 0.001-0.002 (ft/ft) (Ebasco, 1990). Based upon groundwater
elevation data collected in October 2002, a potentiometric surface map was created for the
site and adjacent properties (Figure 3-3). The recent data confirms a generally south and
southeast direction of groundwater flow, which reverses slightly into a depression that
appears centered around monitoring well DW-2 and just west of Extraction Well 3 (EXT-3).
A slight mounding also occurs within the vicinity of EXT-2. The displacement of the
anticipated cone of depression from EXT-3 to DW-2 and slight mounding in EXT-2 may
indicate some level of error within the extraction well data set. It may support the need to
add several observation wells immediately east to southeast of the extraction system to
adequately define the cone of depression.

In October 2002, the horizontal gradient was approximately 0.003 (ft/ft) as measured
between monitoring wells EW-6C and EW-4C over a distance of approximately 625 ft, 0.002
as measured between monitoring wells EW-4C and EW-2C at approximately 300 feet, and
0.001 as measured between monitoring wells MW-8C and MW-10C at approximately 1100
feet.

Historical records indicate marginal variations between piezometric elevations within the
same site well clusters (“generally less than 0.5 feet without consistency or pattern). Thus,
it was determined to be insignificant with respect to contaminant movement (Ebasco, 1990).
Unfortunately, actual vertical gradients and flow velocities are only inferred and not directly
mentioned in this report. It is true that groundwater data collected on a quarterly frequency
from five sets of on-site clustered monitoring wells since August 2001 does not show
consistent patterns of either upward or downward gradients, which ultimately reflects
subsurface discharge or recharge, respectively (Table 3-3). However, significant vertical
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gradients have been observed during the past six quarters, which could easily impact
migration of site contaminants, as they are often several magnitudes greater than observed
and historical horizontal component.

3.5 Wells

Well construction and survey information for monitoring and process system wells is listed
in Table 3-2. Hydraulic data is collected from 29 monitoring wells divided into a group of 14
onsite wells and an additional group of 15 offsite wells (Table 3-2 and Fig. 3-2). Together,
these two groups of wells comprise the extended monitoring network (Table 3-2 and Fig. 3-
2).

The 14 onsite monitoring wells were constructed of 4” diameter, 80-schedule PVC with
0.020” size slotted screens ranging from 5 - 10 ft. in length with the exception of EW-4A,
which has a 15-ft. screen.

The monitoring wells have been grouped into 6 “levels” based on the elevation of the
screened interval (Table 3-2). This grouping is useful for describing contaminant distribution
and system operation, and is based solely on well construction information, not on lithologic
or hydrogeologic differences in the formation, since the Magothy aquifer is unconfined and
the levels are hydraulically connected.

All onsite wells except EW-5 are screened in one of the three uppermost levels (Table 3-2).
Five wells (SW-1, SW-2, EW-1A, EW-2A, and EW-4A) are screened in Level 1; five wells
in Level 2 (DW-1, DW-2, EW-1B, EW-2B, and EW-4B); and three wells (EW-1C, EW-2C,
and EW-4C) are screened in Level 3. One well, EW-5, is screened in Level 4 and is the
deepest onsite monitoring well. Most offsite wells are screened at deeper levels (Table 3-2).
Three wells (EW-3A, EW-6A, and BP-3A) are screened in Level 1; one well (EW-3B) is
screened in Level 2; two wells (EW-3C and LF-2) are screened in Level 3 (note, upgradient
well EW-6B also intercepted this interval but was damaged and abandoned) four wells (EW-
6C, MW-6D, MW-8B, and MW-10B) are screened in Level 4; three wells (MW-8C, MW-
10C, and BP-3B) in Level 5; and two wells (MW-10D and BP-3C) in Level 6.

Although the extraction wells are screened across multiple levels, they do not extend to the
deepest monitoring level. Extraction Well 1 has 2-screened intervals, with the upper screen
intercepting Levels 1 and 2 and the lower screen intercepting Levels 3 and 4. Extraction
Well 2 also has 2-screened intervals, with the upper screen intercepting Level 2 and the lower
screen intercepting Levels 3 and 4. Extraction Well 3 has a continuous screened interval,
which intercepts Levels 2, 3 and 4. Since Level 4 is the deepest level intercepted by the
site’s extraction wells, contaminants that have migrated below this interval will likely not be
removed by the system.

4 Groundwater Monitoring Analytical Results and Discussion
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This report includes results from six rounds of groundwater sampling. Three rounds (August
and November 2001, February 2002) were performed by the previous O&M contractor
(URS, Inc.), and three rounds (May, August, and October 2002) were performed by the
current O&M contractor (SAIC, Inc). For ease in reference, these data are collectively
referred to as “data set 1”” and “data set 27, respectively.

For all rounds except October 2002, only 13 monitoring wells located on the Claremont
Polychemical site property (Table 3-2 and Fig. 3-2) were sampled for chemical analyses.
The October 2002 round includes 14 additional offsite wells (Table 3-2 and Fig. 3-2) and is
the first round collected from the extended monitoring network.

There are a number of differences between data set 1 and data set 2. Samples in data set 1
(rounds through February 2002) were analyzed using SW-846 methodology for VOCs
(method 8260B), selected metals (method 6010B), and hexavalent chromium (Cr*®) (method
7196). A contract laboratory (STL Connecticut) performed the analyses.

Samples in data set 2 (rounds collected during May, August, and October 2002) were
analyzed for TCL volatiles and TAL metals through the EPA contract laboratory program
(CLP) using methods OLCO03.2 and ILMO04.1 respectively. The change to CLP methodology
was made at the request of EPA region II. Following discussions with EPA and the state,
Cr'® was dropped as an analyte of interest for samples from monitoring wells.

Analytical data for the six rounds of groundwater monitoring sampling covered in this report
are listed in Tables 4-1, 4-3, 4-5, 4-7, 4-9, and 4-11. Number of samples, detections, and
detected concentration ranges for each round are given in Tables 4-2, 4-4, 4-6, 4-8, 4-10, and
4-12.

Cumulative analytical data per well for the 13 site wells and three extraction wells are given
in Tables A-1 to A-16 in Appendix A. All cumulative monitoring well tables include
available historical data from investigations by CA Rich Consultants (1986), Ebasco (1990),
and SEC Donohue (1992). Since this report includes only one sampling round from the
extended monitoring network, cumulative data for the 14 additional extended network wells
will be compiled and presented in a subsequent report.

Concentration plots for analytes that were detected with sufficient frequency for graphical
presentation (PCE; TCE; cis-1,2-DCE; 1,1,1-TCA) are shown in Figures 4-1 to 4-4. The
figures were prepared using Surfer® version 7 (Golden Software, Inc., 1999). To avoid the
distortion due to the lack of measured data points outside the property boundary shown by
figures in the previous report (USACE, 2002), the figures in this report are based on the
October 2002 analytical data from the extended network.

In order to avoid software artifacts due to the sparse amount of data from some levels, it was
necessary to plot the maximum analyte concentration per well cluster. Therefore, Figures
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4-1 through 4-4 are not depth-discrete. Since the analytes do show vertical differences in
distribution, for future plots, it may be necessary to use a different software package that
allows better handling of 3-dimensional data.

4.1 Data-Related Issues
4.1.1 Data Gaps

A number of data gaps identified in the previous USACE groundwater monitoring report
(USACE, 2002) are being addressed. However, the present report includes three rounds of
data (data set 1) with similar problems to those reported in the previous document.

Although it was known during the remedial investigation (RI) that the contaminant plume
had migrated offsite to the southeast (Ebasco, 1990) and there are down- and sidegradient
monitoring wells offsite, sampling of these wells was not included in the original O&M
contract. The available site documents did not include the rationale for sampling only onsite
monitoring wells and excluding offsite wells. The lack of down- and sidegradient data for
control hindered the usefulness and the interpretation of the site data presented in the
previous USACE groundwater monitoring report (USACE, 2002). To provide better
contaminant distribution data, USACE (2002) recommended that appropriate offsite
monitoring wells be selected and included in future groundwater sampling episodes. This
recommendation was implemented in October 2002, and the 14 additional offsite wells listed
in Table 3-2 were sampled (USACE, 2002).

Only historical data (i.e., pre-long-term groundwater monitoring) appear to be available for
site well SW-2. This well is located in the cluster, which also includes DW-2 and EW-5
(Figure 3-2). Data set 1 does not include any results for this well, and the reason for the lack
of data is not known. However, SW-2 was reported to be dry in the May, August, and
October 2002 rounds (data set 2), and may have also been dry during previous sampling.

No field water quality data were available at the time the previous USACE report was written
(USACE, 2002). The analytical data packages for the first 4 rounds of long-term
groundwater monitoring included in the previous report did not include field data, and the
field data had not been compiled in any other type of reports. For the current report, the
available field water quality data for data set 1 sampling rounds were obtained from raw field
data sheets and included in data tables A-1 to A-13 (Appendix A). Field water quality data
were not measured for all rounds of data set 1. A maximum of only four parameters (pH,
conductivity, DO, temperature) were measured. During some rounds, only pH and/or
temperature were measured.

The field water quality data gap was addressed in data set 2 by measuring six field water
quality parameters (pH, conductivity, turbidity, DO, temperature, Eh) during pre-sample
purging activities. Also, low-flow sampling protocols are now being implemented for onsite

monitoring wells using dedicated, positive-pressure Teflon® bladder pumps.
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However, no laboratory water quality analyses have been conducted during any rounds of
either data set 1 or 2. Additional laboratory water quality analyses such as anions, sulfide,
and MEE (methane, ethane, ethene) may be useful in evaluating the progress of site
remediation, and should therefore be included in future monitoring well sampling episodes.

4.1.2 Analyte Selection

As described in USACE (2002), the rationale for the specific inorganic analytes included in
the long-term groundwater monitoring through February 2002 (data set 1) was not adequately
documented in existing site material. The eight metals analyzed were arsenic (As), barium
(Ba), hexavalent chromium (Cr'®), iron (Fe), manganese (Mn), lead (Pb), antimony (Sb), and
selenium (Se). This list does not correspond to the site record of decision (ROD) or any
frequently analyzed suite of metals (e.g., “RCRA 8”, “priority pollutant”, or TAL).

Four metals (As, Cr, Pb, and Mn) were identified in the site ROD as exceeding federal or
state regulatory standards (USEPA, 1990a). Of these, Cr and Pb have been detected at
concentrations greater than the maximum contaminant levels (MCL) in upgradient wells (CA
Rich, 1986; Ebasco, 1990; USEPA, 1990a), which suggest that these two metals are not site-
related. Furthermore, the site historical data for chromium all refer to total chromium. There
are no historical data for hexavalent chromium (Cr'®), and there was no approved analytical
method for Cr'® at the time the historical data were collected.

Sb and Se are not historical metals of concern. Ba was historically used onsite (Table 2-1;
Ebasco, 1990). Fe and Mn are known to occur in site groundwater at high concentrations
that can interfere with treatment plant operations if not removed (Ebasco, 1990; Rust, 1992).
However, based on the limited volume of sludge processed for annual disposal, removing
solids from the treatment system has not typically been an issue at Claremont.

The eight metals in data set 1 appear to be related to discharge permit requirements. The
previous Sampling and Analysis Plan Addendum (Radian, 1999) included a table of effluent
concentration standards that lists the eight metals. However, the text did not discuss the
rationale for choosing these specific metals, and no supporting documentation (i.e., permits
or correspondence) was included.

Beginning in May 2002, groundwater monitoring includes the TAL metals, and Cr'® has
been removed from the list of analytes.

4.1.3 Sample Designation System
There were difficulties with the sample designation system used prior to May 2002. The
alphanumeric sample designation system used in the data packages for data set 1 did not

allow samples from different sampling points (e.g., process, extraction well, and monitoring
well) to be distinguished at a glance, and did not correspond to historical usage for some
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sampling points (e.g., monitoring wells). Also, sample designations for samples from the
same sampling point proved to be inconsistent among the data packages.

Beginning with the May 2002 round, the sample designation system was revised according to
a previous USACE recommendation (USACE, 2002) to include the historical monitoring
well designations for samples from monitoring wells and an “EXT-* prefix for extraction
well samples to distinguish them from historical monitoring wells having an “EW-* prefix.

4.1.4 Laboratory Data Packages
4.1.4.1 General Non-CLP Data Package Issues

The issues described in this section apply to the non-CLP data packages (data set 1). Content
and format of the data packages was not consistent and varied from package to package.
Although analytical results for some rounds were available in electronic format, other
information could only be obtained from hard-copy data packages (e.g., custody, cooler
temperature, sampling time, etc.). Some rounds had electronic results but no hard-copy
package. Some hard-copy packages did not include a copy of the custody form or lab check-
in sheets, so sample condition on arrival at the laboratory was not always known.

The non-CLP data packages did not include any laboratory quality control (QC) data for
method blanks, laboratory control samples (LCS), matrix spike and matrix spike duplicates
(MS/MSD), surrogate recoveries (when applicable), and other method- and batch-required
QC, which are necessary for assessment of laboratory performance and the evaluation of the
quality and usability of the sample data. Due to the lack of laboratory QC data, non-CLP
data included in this report could not be properly evaluated and a quality control summary
report (QCSR) could not be prepared. In particular, data for common organic laboratory
contaminants (e.g., acetone, methylene chloride) reported with a “B” qualifier may be
artifacts of blank contamination and not actual positive detections. These data could not be
evaluated without laboratory QC results.

The non-CLP data packages did not include any results from quality assurance (QA)
replicate samples. QA samples are a necessary quality tool because the analyses are
performed by an independent laboratory to evaluate the performance of the contract
laboratory and the reliability of the primary data set. Although the Radian SAP Addendum
(Radian, 1999) indicated that QA samples would be collected, when contacted, the
designated QA laboratory indicated that it had not received any samples.

4.1.4.2 Specific Groundwater Monitoring Data Package Issues
4.1.4.2.1 August 2001
Data for August 2001 was received in two packages (rounds 77 & 78). In addition to general

problems noted in sec. 4.1.4.1, data deficiencies and problems for this package include the
following:
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Extraction well (EXT-1) was not sampled. The reason is not known.

Cooler temperature measured at the laboratory for the samples collected on 8/15/01
was unacceptably high (14.1 °C). Although the laboratory check-in sheets clearly
indicated the temperature exceedance and stated that a corrective action report was
filed, the laboratory case narrative did not describe the problem with sample
temperature, and it does not appear that the site personnel were notified. The
affected samples are EXT-2 and EXT-3. An “R” qualifier (rejected) is applied to
these data.

The laboratory receipt temperature for samples collected on 8/20/01 was also high
(8.7 °C) but within an acceptable range of 6-9 °C. Affected samples are SW-1,
DW-1, DW-2, and EW-5. These data are qualified “J” (estimated).

4.1.4.2.2 November 2001

Data for November 2001 was received in two packages (rounds 89 & 90). In addition to
general problems noted in sec. 4.1.4.1, data deficiencies and problems for this package
include the following:

Data package 90 did not include a copy of the chain-of-custody form. Therefore,
the cooler receipt temperature is not known. Affected samples are EXT-1, EXT-2,
and EXT-3.

Although the field data sheets and the chain-of-custody form indicate that samples
were collected from SW-1 and shipped to the laboratory for VOCs, selected metals,
Cr'®, these samples were not analyzed. These samples had been lined out on the
custody form and the notation in the remarks column stated “not a complete
sample, partially dry well”. There was no explanation or discussion of the rationale
in the laboratory case narrative.

The laboratory receipt temperatures for all samples collected between 11/5/01 and
11/9/01 were high (8-9 °C), but within an acceptable range of 6-9 °C. Affected
samples are EW-1A, EW-1A-QC, EW-1B, EW-1C, EW-2A, EW-2B, EW-2C,
EW-4A, EW-4B, EW-4C, SW-1, DW-1, DW-1-QC, DW-2, and EW-5. These data
are qualified “J” (estimated).

4.1.4.2.3 February 2002

Data for February 2002 was received in one package (round 102). In addition to general
problems noted in sec. 4.1.4.1, data deficiencies and problems for this package include the
following:

No results were received for EXT-1, EXT-2, and EXT-3. These samples were not
listed on the chain-of-custody form for package 102. Because in the past, results
for samples which appeared to be missing were sometimes included in a different
data package (USACE, 2002), the data reports for rounds 91-107 were checked, but
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these samples were not included in another report. Therefore, it appears that the
extraction wells were not sampled during this episode. The rationale for not
sampling the extraction wells during this round is not known.

e The laboratory receipt temperatures for all samples collected on 11/11, 11/12, and
11/14/01 were high (6-8 °C), but within an acceptable range of 6-9 °C. Affected
samples are EW-1A, EW-1B, EW-1C, EW-2A, EW-2B, EW-2C, DW-1, DW-2,
and EW-5. These data are qualified “J” (estimated).

e The laboratory check-in sheets for this round indicated that the use of block ice
rather than ice cubes in the shipping coolers may have been responsible for the
temperature issues, but the case narrative does not indicate that the site personnel
were contacted and requested to use ice cubes.

4.2 Analyte Distribution and Magnitude
4.2.1 Analytes of Interest

The site record-of-decision (ROD) lists 12 VOCs as being of concern: tetrachloroethene
(PCE), trichloroethene (TCE), trans-1,2-dichloroethene (trans-1,2-DCE), vinyl chloride,
1,1,1-trichloroethane (1,1,1-TCA), 1,1-dichloroethane (1,1-DCA), benzene, ethylbenzene,
xylene, methylene chloride, and acetone (US EPA, 1990a). In addition to these analytes, the
site discharge permit also includes cis-1,2-dichloroethene (cis-1,2-DCE), 1,1-dichloroethene
(1,1-DCE), chloroform, toluene, and chlorobenzene. Acetone and methylene chloride are
common laboratory contaminants, and are not discussed further.

Inorganic analytes of interest listed in the ROD are arsenic (As), chromium (Cr), lead (Pb),
and manganese (Mn). In addition to these analytes, the site discharge permit also includes
antimony (Sb), barium (Ba), cadmium (Cd), iron (Fe), selenium (Se), and hexavalent
chromium (Cr™®). In data set 1, groundwater samples were analyzed for Cr'®, but this
analyte was not detected (Tables 4-13; A-1 to A-13). Following discussion with the
regulators, Cr'® was removed from the list of groundwater monitoring analytes in data set 2,
but is retained as an analyte for plant effluent discharge monitoring, and Cd was added to the

groundwater monitoring and effluent analytes for data set 2. Cd was historically used onsite
(Table 2-1; Ebasco, 1990).

Number of samples, number of detections, wells having the maximum and minimum
detections per analyte, and screen level for the wells are summarized in Table 4-13 for data
sets 1 and 2.

4.2.2 PCE

Tetrachloroethene (PCE) is an analyte listed in both the ROD (USEPA, 1990a) and the site

discharge permit. PCE can be an initial release to the environment. Historical data indicate
that PCE was used onsite (Table 2-1; Ebasco, 1990).
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PCE was detected in 117 of 131 site samples and 128 of 144 total long-term groundwater
samples (Table 4-13).

The highest pre-remediation historical detection of PCE in a monitoring well was 1300 pg/L
in SW-1 (Table A-10). The highest concentrations of PCE detected during May 2000 to
February 2002 (data set 1) were all in samples from SW-1 (a Level 1 well) and ranged from
840 pg/L in May 2000 to 7,100 pg/L in August 2001 (Table 4-13 and A-10). SW-1 has been
dry since November 2001. The highest concentration of PCE detected during May — October
2002 was 340 pg/L in EW-1A (also a Level 1 well) in May 2002. By October 2002, the
highest concentration of PCE in an onsite monitoring well was 84 ng/L in EW-4A, the only
Level 1 monitoring well that was not dry during that sampling round. The data indicate that
the highest PCE concentrations have consistently been detected in samples from the
shallowest monitoring wells screened level, which is in agreement with previous work
(Ebasco, 1990; US EPA, 1990a).

Overall concentration ranges for PCE in extraction wells were 31 — 1,900 pg/L for data set 1
and 19 — 280 pg/L for data set 2 (Table 4-13). The maximum concentration for PCE in
extraction wells was > 1000 pg/L for the first 2 rounds of data set 1 (May and Sept. 2000).
In all subsequent rounds, the maximum has been < 350 ug/L (Table 4-13). The highest
concentrations of PCE in extraction wells were reported for EXT-2 for all sampling rounds
except August 2001 (Table 4-13).

PCE distribution for the October 2002 data set is shown in Figure 4-1. This figure shows the
maximum detected concentration for each well and is not depth-discrete. As indicated by
Figure 4-1, the isocontours for highest concentrations of PCE are concentrated in the vicinity
of the extraction wells, suggesting that this contaminant is being captured by the extraction
system.

423 TCE

Trichloroethene (TCE) is an analyte listed in both the ROD (USEPA, 1990a) and the site
discharge permit. Although TCE can be an initial release to the environment, historical data
do not indicate that TCE was used onsite (Table 2-1; Ebasco, 1990). TCE can also be
produced in the environment by reductive dechlorination of PCE (Bouwer, 1994; Kleopfer et
al., 1985) (Fig. 4-5).

TCE was detected in 96 of 131 site samples and 107 of 144 total long-term groundwater
samples (Table 4-13).

The highest pre-remediation historical detection of TCE in a sample from a monitoring well
was 260 ug/L in DW-1 (Table A-11). The highest concentrations of TCE detected during
May 2000 to February 2002 (data set 1) were all in samples from EW-4C (a Level 3 well)
and ranged from 490 pg/L (February 2002) to 4,200 ug/L (February 2001) (Table 4-13 and
A-9).
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The highest concentrations of TCE detected during May 2002 to October 2002 (data set 2)
were also all in samples from EW-4C and ranged from 650 ng/L (August 2002) to 1,100
ug/L (May 2002) (Table 4-13 and A-9).

Overall concentration ranges for TCE in extraction wells were 1.0 — 1,900 ug/L for data set 1
and 20 — 780 pg/L for data set 2 (Table 4-13). The maximum concentration for TCE in
extraction wells was > 1000 ug/L for the first 4 rounds of data set 1 (May 2000 to May
2001). In all subsequent rounds, the maximum has been < 820 pg/L (Table 4-13). The
highest concentrations of TCE in extraction wells were reported for EXT-3 for all sampling
rounds (Table 4-13).

TCE distribution for the October 2002 data set is shown in Figure 4-2. This figure shows the
maximum detected concentration for each well and is not depth-discrete. As indicated by
Figure 4-2, EW-4C is the locus of maximum TCE contamination, not any of the extraction
wells. Detections of TCE in MW-10D (Level 6), EW-3C (Level 3), and BP-3B (Level 5)
indicate that TCE is present in deeper intervals offsite to the southeast. The extraction wells
are only screened down to Level 4. The data suggest that the extraction system is not
providing complete capture of TCE, and that offsite TCE migration is occurring in deeper
levels of the aquifer.

4.2.4 1,2-DCE and Isomers

Although 1,2-dichloroethene (DCE) is an analyte listed in both the ROD (USEPA, 1990a)
and the site discharge permit, a different isomer (structural form) is specified in each
regulatory source. The ROD lists trans-1,2-DCE, which is produced in the environment by
abiotic degradation of TCE (Bouwer, 1994; Kleopfer et al., 1985). However, the discharge
permit specifies cis-1,2-DCE, which is produced by biologically mediated reductive
dechlorination of TCE (Bouwer, 1994; Kleopfer et al., 1985).

The available site historical data (Table 2-1 and Ebasco, 1990) do not indicate that isomers of
1,2-DCE were used on site.

4.2.4.1 trans-1,2-DCE

Although historical data (Tables A-1 to A-13) and the ROD list trans-1,2-DCE as an analyte
of concern, it is believed that this analyte may have been misidentified, and should have been
reported as total 1,2-DCE. At the time the record of decision (ROD) was signed in 1990
(USEPA, 1990), resolution and quantification of the isomers of 1,2-DCE using the older
method 8240 was problematic. Laboratories analyzed and reported total 1,2-DCE, not the
individual isomers. However, sometimes the total 1,2-DCE was erroneously reported as
trans 1,2-DCE due to transcription errors or poor recordkeeping (Zigmund, 1999). Method
8260, which allows the isomers of 1,2-DCE to be resolved and quantified, did not become
the official SW-846 method for VOCs until publication of the 3rd edition in December 1996.
Therefore, pre-1997 reporting of 1,2-DCE isomers is suspect, and the chemical of concern in
the ROD should have been listed as total 1,2-DCE.
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Historical frequency of reporting of trans-1,2-DCE was 18 of 32 samples (Tables A-1 to A-
13). However, the frequency of detection for trans-1,2-DCE in the combined long-term
groundwater monitoring data sets 1 and 2 is only 7 of 131 site samples collected (Table 4-
13).

The highest pre-remediation historical reporting of trans-1,2-DCE in a sample from a
monitoring well was 982 pug/L in SW-1 (Table A-10). In data set 1, trans-1,2-DCE was
detected in only five of 96 samples. Concentration range was 0.3 — 16.0 pg/L, with the
maximum detection in EW-2B (Level 2) in May 2000 (Table 4-13).

In data set 2, trans-1,2-DCE was detected in only two of 35 onsite samples. Concentration
range was 0.71 — 1.0 pg/L, with the maximum detection in EW-1C (Level 3) in May 2002.
Trans-1,2-DCE was also detected in two samples from the BP3 (Level 5 & 6) cluster at
concentrations of 0.14 — 1.0 pg/L (Table 4-13).

Trans-1,2-DCE was not detected in extraction wells in data set 1 (Table 4-13). Three
detections in the range 0.1 — 0.26 pg/L were reported in data set 2, with the maximum
concentration reported for EXT-3 (Table 4-13).

The low frequency of detection and low concentrations of trans-1,2-DCE in the combined
long-term groundwater monitoring data sets 1 and 2 suggest that the historical high
frequency and concentrations reported for trans-1,2-DCE were in error. These historical data
should have been reported as total 1,2-DCE.

4.2.4.2 cis-1,2-DCE

Cis-1,2-DCE was not reported in historical groundwater monitoring data. The frequency of
detection for cis-1,2-DCE i1s 80 of 131 site samples collected in the combined data sets 1 and
2 (Table 4-13).

During the first five rounds of data set 1, the maximum concentrations of cis-1,2-DCE
reported from site monitoring wells ranged from 61 ug/L to 83 nug/L, and all maxima except
that for February 2001 occurred in Level 1 wells (Table 4-13). The maximum concentrations
of cis-1,2-DCE reported for all rounds from November 2001 to October 2002 is in the range
10 pg/L to 34 ng/L, and all site maxima occurred in Level 3 wells (Table 4-13). In
November 2001, the site locus of maximum cis-1,2-DCE was EW-2C. From February 2002
to October 2002, the site locus of maximum cis-1,2-DCE has been at EW-4C.

In October 2002, the 3 highest detections of cis-1,2-DCE occurred in offsite wells of the
extended monitoring network (Table 4-1 and Figure 4-3), with the maximum concentration
(25 pg/L) detected in the sample from BP-3C (Level 6)

Overall concentration ranges for cis-1,2-DCE in extraction wells were 5 — 93 ng/L for data

set 1 and 5 — 19 ug/L for data set 2 (Table 4-13). The maximum concentration for cis-1,2-
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DCEin extraction wells was > 50 pg/L for the first 2 rounds of data set 1 (May and Sept.
2000). In all subsequent rounds, the maximum has been < 30 ug/L (Table 4-13). The
highest concentrations of cis-1,2-DCE in extraction wells were reported for EXT-3 for all
sampling rounds (Table 4-13).

Cis-1,2-DCE distribution for the October, 2002 data set is shown in Figure 4-3. This figure
shows the maximum detected concentration for each well and is not depth-discrete. As
indicated by Figure 4-3, the onsite locus for cis-1,2-DCE is the EW-4 cluster, rather than the
extraction wells. Higher concentrations were detected offsite in the deeper MW-10 and BP-3
clusters to the southeast and south-southeast, indicating that this analyte is not being captured
by the extraction system.

The long-term groundwater monitoring data indicate that cis-1,2-DCE is the most prevalent
isomer. The presence and relative abundance of cis-1,2-DCE on site indicates the
predominance of biologically mediated reductive dehalogenation of a precursor (PCE or
TCE) (Bouwer, 1994, Kleopfer, et al., 1985). Since trans-1,2-DCE is produced by abiotic
reductive dehalogenation (Bouwer, 1994, Kleopfer, et al., 1985), its absence indicates that
the abiotic reaction is not important on site. However, TCE and PCE were detected in
nearly all groundwater monitoring well samples, with maximum detections on the order of
4,200-7,100 pg/L. Degradation products (1,2-DCE isomers) were detected in only a fraction
of the total number of samples, and the maximum detection of any degradation product was
93ug/L cis-1,2-DCE. These data suggest a limitation on the reductive degradation of TCE to
1,2-DCE isomers.

4.2.5 Vinyl Chloride

Vinyl chloride is an analyte listed in the ROD (USEPA, 1990a), and is produced in the
environment by reductive dechlorination of 1,2-DCE (Bouwer, 1994; Kleopfer et al., 1985).

Vinyl chloride was historically detected only in samples from SW-1, with concentrations
ranging 1.0 — 12.0 ug/L (Table A-10).

Vinyl chloride was not detected in any of the 131 on-site groundwater monitoring well
samples or 56 extraction well samples collected in the combined data sets 1 and 2 (Table 4-
13). Vinyl chloride was detected in one off-site sample (BP-3C) at a concentration of 1.0
pg/L (Table 4-14).

Possible reasons for lack of vinyl chloride detections include unfavorable site conditions,
further degradation, contaminant migration, and sampling-induced error. Although chemical
precursors of vinyl chloride are present, concentrations and frequency of detection of 1,2-
DCE isomers are not high relative to PCE and TCE.

The limited data from field measurements of dissolved oxygen (DO) and oxidation-reduction

potential (ORP) (see Tables 4-1 to 4-13 and sec. 4.2.1.2) suggest site conditions that are not
favorable to reductive intrinsic biodegradation. However, these DO-ORP conditions may be
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favorable to oxidation, and vinyl chloride is removed from the system faster under oxidizing
conditions than by reductive dehalogenation (EPA, 1998). The absence of vinyl chloride
may indicate “type 3” behavior as described by EPA (1998). Since the reductive degradation
products of vinyl chloride (i.e., methane, ethane, ethane (MEE)) are not presently being
analyzed, the possibility that vinyl chloride may be degrading to other compounds by
reductive dechlorination cannot be evaluated.

Contaminant plumes often show zoning of constituents, and the more mobile analytes are
found farther downgradient than the less mobile analytes. The only detection of vinyl
chloride in the extended monitoring network was in a sample from the BP-3 cluster (Table 4-
13), which is the most distal well cluster to the south-southeast.

Another possibility for at least some sampling rounds is sampling-induced error. The
sampling method and equipment used is not known for the pre-data set 2 samples. If a poor
sampling method was used (e.g., bailers or high-speed pump), any vinyl chloride in the
groundwater may have partitioned into the atmosphere prior to analysis. Vinyl chloride has a
very high Henry’s law coefficient and is extremely fugitive. However, data set 2 samples
have been collected using bladder pumps and low-flow protocols, and vinyl chloride was
detected only in one sample.

4.2.6 1,1,1-trichloroethane

1,1,1-trichloroethane (1,1,1-TCA) is listed in both the ROD (USEPA, 1990a) and the
discharge permit.

1,1,1-TCA was detected in 67 of 131 site samples and 72 of 144 total long-term
groundwater-monitoring samples (Table 4-13).

The highest pre-remediation historical detection of 1,1,1-TCA in a sample from a monitoring
well was 100 pg/L in DW-1 (Table A-11). The highest concentrations of 1,1,1-TCA
detected in the combined data sets 1 and 2 were all in samples from EW-2C (a Level 3 well)
and ranged from 9 pg/L (May 2000) to 170 ug/L (May 2001) (Table 4-13). During February
to November 2001, maximum 1,1,1-TCA concentrations were > 100 pg/L.

1,1,1-TCA was detected in 29 of 56 extraction well samples in the combined data sets 1 and
2. The highest concentrations of 1,1,1-TCA detected in extraction well samples ranged from
11 —45 pg/L, and all maxima were detected in samples from EXT-3 (Table 4-13).

The distribution of 1,1,1-TCA for the October 2002 data set is shown in Figure 4-4. This
figure shows the maximum detected concentration for each well and is not depth-discrete.
As indicated by Figure 4-4, the onsite locus for 1,1,1-TCA is the EW-2 cluster (EW-2C),
rather than the extraction wells. Higher concentrations were detected offsite in the deeper
MW-10 cluster to the southeast, indicating that this analyte is not being captured by the
extraction system.
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4.2.7 1,1-dichloroethane

1,1-dichloroethane (1,1-DCA) is a degradation product of 1,1,1-TCA and is listed in both the
ROD (USEPA, 1990a) and the discharge permit.

1,1-DCA was detected in 22 of 131 site samples and in 25 of 144 total long-term
groundwater-monitoring samples (Table 4-13).

The highest pre-remediation historical detection of 1,1-DCA in a sample from a monitoring
well was 8.0 ug/L in EW-1A (Table A-1). The highest concentrations of 1,1-DCA detected
in the combined data sets 1 and 2 for the site were all in samples from EW-2C (a Level 3
well) and ranged from 0.92 pg/L (October 2002) to 17 pg/L (May 2001) (Table 4-13). The
maximum concentration of 1,1-DCA for the extended monitoring network in October 2002
was 1.6 pg/L in MW-10C (Level 5).

1,1-DCA was detected in 17 of 56 extraction well samples in the combined data sets 1 and 2.
The highest concentrations of 1,1-DCA detected in extraction well samples ranged from 4 —
7 ng/L, and all maxima were detected in samples from EXT-3 (Table 4-13).

4.2.8 1,1-dichloroethene

1,1-dichloroethene (1,1-DCE) is a transformation product of 1,1,1-TCA (Fig 4-5) and is
listed in the discharge permit.

1,1-DCE was detected in 35 of 131 site samples and in 35 of 144 total long-term
groundwater-monitoring samples (Table 4-13).

The highest pre-remediation historical detection of 1,1-DCE in a sample from a monitoring
well was 220 pg/L in SW-1 (Table A-10). The highest concentrations of 1,1-DCE detected
in the combined data sets 1 and 2 were all in samples from EW-2C (a Level 3 well) and
ranged from 11 pg/L (September 2000) to 93 pg/L (May 2001) (Table 4-13).

1,1-DCE was detected in 29 of 56 extraction well samples in the combined data sets 1 and 2.
The highest concentrations of 1,1-DCE detected in extraction well samples ranged from 11 —
45 ng/L, and all maxima were detected in samples from EXT-3 (Table 4-13).

The daughter products of 1,1,1-TCA, 1,1-DCA and 1,1-DCE, were detected at moderate
frequency and moderate to low concentrations. The onsite locus for both compounds is EW-
2C, coincident with 1,1,1-TCA. 1,1-DCE occurs at higher frequency and concentration,
suggesting that the transformation reaction is more important than reductive dehalogenation.

4.2.9 Chloroform

Chloroform is an analyte listed in the discharge permit. Chloroform is a degradation product
of carbon tetrachloride (Fig. 4-5).
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Chloroform was detected in only two historical samples, with the maximum concentration of
I ug/L in EW-2A (Table A-4). Chloroform was detected in 25 of 144 long-term
groundwater monitoring samples at concentrations of 0.16 — 2.2 ug/L and in 10 of 56
extraction well samples at concentrations of 0.18 — 4.0 ug/L (Table 4-13). The relatively low
frequency of detection and low detected concentration ranges for chloroform indicates that
this is not a significant, site-related contaminant.

4.2.10 Aromatic Hydrocarbons

Benzene, ethylbenzene, and xylene are analytes listed in the ROD (USEPA, 1990a). Toluene
and chlorobenzene are listed in the discharge permit. According to available site historical
information (Table 4-13; Ebasco, 1990) toluene was used onsite.

Historical concentrations of benzene ranged from 0.4 pg/L to a maximum of 60.0 pg/L in
DW-1 (Table A-11).

Benzene was not detected in any of the 131 site groundwater monitoring samples and was
detected in only one offsite sample (0.43 pg/L in MW-6D, Table 4-1 and 4-13). Benzene
was detected in five of 56 extraction well samples collected in the combined data sets 1 and 2
at concentrations ranging 0.1 — 2 pg/L (Table 4-13).

Historical concentrations of ethylbenzene ranged from 0.3 pg/L to a maximum of 1.0 pg/L in
DW-1 (Table A-11). Ethylbenzene was not detected in any of the 131 site groundwater
monitoring, 144 total long-term groundwater monitoring, or 56 extraction well samples
collected in the combined data sets 1 and 2 (Table 4-13).

Historical concentrations of xylenes ranged from 1.0 pg/L to a maximum of 2.0 pg/L in EW-
4A (Table A-7). Xylenes were detected in only one of the 131 site groundwater monitoring
samples (0.9 pg/L in SW-1 in May 2000) and were not detected in any offsite samples (Table
4-1 and 4-x). Xylenes were detected in six of 56 extraction well samples collected in the
combined data sets 1 and 2 at concentrations ranging 0.14 — 18 pg/L (Table 4-13).

Historical concentrations of toluene ranged from 0.6 pg/L to a maximum of 2.0 pg/L in EW-
1A (Table A-1). Toluene was detected in three of 131 site groundwater monitoring and four
of 144 total long-term groundwater monitoring samples (Table 4-13). Maximum
concentration was 0.87 ug/L in MW-8B (Table 4-1 and 4-x). Toluene was detected in seven
of 56 extraction well samples collected in the combined data sets 1 and 2 at concentrations
ranging 0.5 — 4 ug/L (Table 4-13).

Chlorobenzene was not historically detected in any site wells (Tables A-1 to A-13).
Chlorobenzene was detected in one of 131 site groundwater monitoring and three of 144 total
long-term groundwater-monitoring samples (Table 4-13). Maximum concentration was 0.59
pg/L in MW-6D (Table 4-1 and 4-x). Chlorobenzene was detected in one of 56 extraction
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well samples collected in the combined data sets 1 and 2 at concentration of 0.18 pg/L (Table
4-13).

The low frequency of detection and low detected concentration ranges for the various
aromatic hydrocarbons indicate that these compounds are not significant, site-related
contaminants.

4.2.11 Metals
Antimony

The highest historical detection of antimony was 29.7 pg/L in EW-2A (Table A-4).
Antimony was detected in 3 of 132 site samples at a concentration range of 1.5 — 2.8 ug/L
and in 7 of 143 total long-term groundwater-monitoring samples at concentrations of 1.4 —
3.3 ug/L (Table 4-13). The onsite detections were from Level 1 and 2 wells, while the offsite
detections were from Level 5 and 6 wells. Antimony was detected in 10 of 56 extraction
well samples at concentrations of 2.4 — 56.2 pg/L, with the maximum concentrations per
round detected in EXT-1 (Table 4-13).

Arsenic

The highest historical detection of arsenic was 64.4 ng/L in EW-1C (Table A-3). Arsenic
was detected in 10 of 132 site samples at a concentration range of 2.3 — 11.4 pg/L and 11 of
144 total long-term groundwater-monitoring samples at a concentration range of 2.3 —44.1
ug/L (Table 4-13). Onsite detections were primarily in Level 1 wells. The highest
concentration of arsenic was 44.1 ug/L in the sample from offsite well MW-6D (Level 4).

Arsenic was detected in 7 of 53 extraction well samples at concentrations of 0.5 — 9.3 ug/L,
with the maximum concentrations per round detected in EXT-1 (Table 4-13).

Barium

The highest historical detection of barium was 276 ug/L in EW-5 (Table A-13). Barium was
detected in all long-term groundwater-monitoring samples of combined data sets 1 and 2
(Table 4-13). The concentration range was 13 — 151 pg/L for site samples and 13 — 596 ng/L
for the extended network. The magnitude of the site maximum has remained nearly constant.
During May 2000 to November 2001, the highest onsite detections were in Level 1 wells.
The on- and offsite maxima were detected in EW-5 and MW-8B, respectively.

Barium was detected in 51 of 53 extraction well samples at concentrations of 22.2 — 115
ng/L, with the maximum concentrations per round detected in EXT-2 (Table 4-13)

Cadmium
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The highest historical detection of cadmium was 9.5 ug/L in EW-2A (Table A-4). Cadmium
was not analyzed in data set 1. Cadmium in data set 2 was detected in 3 of 35 site samples at
concentrations of 0.32 — 0.56 ug/L and in 6 of 46 total long-term groundwater monitoring
samples at concentrations of 0.32 — 9.9 ng/L (Table 4-13). The maximum concentration of
9.9 ng/L was detected in the sample from offsite well EW-6C (Tables 4-1 and 4-13).
Cadmium was detected in 2 of 11 extraction well samples at a concentration range of 0.32 -
0.37 ng/L. Both detections were in samples from EXT-1 (Table 4-13).

Chromium

The highest historical detection of chromium was 159 ug/L in EW-2A (Table A-4). Total
chromium was not analyzed in data set 1. Chromium in data set 2 was detected in 2 of 35
site samples at concentrations of 1.1 — 1.6 pg/L and in 5 of 46 total long-term groundwater
monitoring samples at concentrations of 1.1 — 12.4 pg/L (Table 4-13). The maximum
concentration of 12.4 pug/L was detected in the sample from offsite well BP-3B (Tables 4-1
and 4-13). Chromium was not detected in any extraction well samples.

Iron

The highest historical detection of iron was 49,900 pg/L in EW-1A (Table A-1). Iron was
detected in 97 of 132 site samples and 108 of 143 total long-term groundwater monitoring
samples at concentrations of 12.7 — 27,700 ug/L and 12.7 — 48,200 pg/L, respectively (Table
4-13). From May 2000 to November 2001, maximum site iron concentrations in the range
10,300 — 28,700 pg/L were all detected in samples from EW-4A (Level 1) (Table 4-13).
From February — October 2002, maximum site iron concentrations in the range 3,900 - 5,150
png/L were all detected in samples from DW-1 (Level 2). This decrease may be related to
concurrent improvement in sampling methodology (i.e., low-flow purging). The offsite
maximum of 48,200 pug/L was detected in MW-6D (Level 4).

Iron was detected in 53 of 55 extraction well samples at concentrations of 43 — 10,200 pg/L
(Table 4-13)

Lead

The highest historical detection of lead was 163 ug/L in DW-2 (Table A-12). Lead was
detected in 19 of 132 site samples and 30 of 143 total long-term groundwater monitoring
samples at concentrations of 1.3 —33.2 ug/L and 1.3 — 93.1 pg/L, respectively (Table 4-13).
With the exception of the overall site maximum (33.2 pg/L is SW-1 in September 2000),
maximum site lead has been in the range 2.5 — 8.1 pg/L, and most often detected in Level 1
wells (Table 4-13). The offsite maximum (93.1 pg/L) was detected in MW-10D.

Lead was detected in 34 of 52 extraction well samples at concentrations of 1.5 — 69.2 pug/L
(Table 4-13). The maximum detection was most frequently reported for EXT-3.

Manganese
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The highest historical detection of manganese was 1,380 ug/L in EW-2A (Table A-4).
Manganese was detected in all site and total long-term groundwater monitoring samples at
concentrations of 1.8 — 1,730 ug/L and 1.8 — 1,770 pg/L, respectively (Table 4-13). The
magnitude of the site maximum has remained nearly constant. For all rounds except May
and August 2002, the site maximum was at EW-4A. The overall site and total long-term
groundwater monitoring maxima were at EW-1A and MW-6D, respectively.

Manganese was detected in 52 of 56 extraction well samples at concentrations of 47 — 669
pg/L (Table 4-13). The maximum detection was most frequently in EXT-1.

Selenium

The highest historical detection of selenium was 19 pg/L in SW-1 (Table A-10). Selenium
was detected in 14 of 132 site samples and 14 of 143 total long-term groundwater-monitoring
samples at concentrations of 1.6 — 4.4 pg/L (Table 4-13). Selenium was detected in 4 of 52
extraction well samples at concentrations of 1.6 — 19.2 ug/L.

4.2.12 Water Quality
4.2.12.1 Non-CLP Data Sets

A maximum of 4 field water quality parameters (pH, conductivity, DO, temperature) were
collected during the August 2001, November 2001, and February 2002 groundwater
sampling rounds. For some rounds, only pH and/or temperature were measured. These data
were obtained from field data sheets, which did not include rationale when fewer than 4
parameters were measured. No laboratory water quality (e.g., anions, MEE, sulfide) or field
test kit (e.g., ferrous iron, alkalinity) parameters were analyzed during these rounds. Since a
number of useful analytes were not collected, the wells have not been rated using the EPA
(1998) scoring system.

Aug. 01: Data set 1 (rounds 77 & 78).

e pH: All pH values were in the range 5 — 9 su (Table 4-1), which is considered
favorable to intrinsic bioremediation according to EPA (1998).

e DO: DO was measured on 9 of 12 wells. It is not known why DO was not
measured on DW-1, DW-2, EW-5. One well (EW-1B) had DO = 0 mg/L (Table 4-
1). DO in 8 wells was > 5 mg/L, which is considered unfavorable to reductive
intrinsic bioremediation according to EPA (1998). Furthermore, the DO values
reported for 7 wells (EW-1C; EW-2A, B, C; EW-4A, B, C; Table 4-1) were in the
range 10.77 — 18.1 mg/L, which exceeds the equilibrium solubility for oxygen in
water at the corresponding temperatures for each well, indicating that significant
aeration occurred during measurement. These values may therefore not be
representative of in-situ aquifer conditions.
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Nov. 01:

Feb. 02:

Temperature: All temperature values were in the range 14.8 — 18.5 °C. EPA
(1998) considers temperatures > 20 °C to be the most favorable for intrinsic
bioremediation.

ORP: ORP was not measured during this round.

Data set 1 (rounds 89 & 90).

pH: pH <5 was measured in 2 well (EW-2B, EW-4A, Table 4-3). EPA (1998)
considers pH < 5 or > 9 unfavorable to intrinsic bioremediation. All other pH
values were in the range 5.1 — 6.29 su (Table 4-3).

DO: DO was > 1 mg/L in 9 wells, of which 6 wells were > 5 mg/L (EW-1A, EW-
2A, C; EW-4A, C; SW-1; Table 4-3) which is considered unfavorable to reductive
intrinsic bioremediation according to EPA (1998). DO = 0 mg/L was reported for
4 wells (EW-1B,C; DW-1; DW-2; Table 4-3).

Temperature: All temperature values were in the range 12.4 — 16.7 °C. EPA
(1998) considers temperatures > 20 °C to be the most favorable for intrinsic
bioremediation.

ORP: ORP was not measured during this round.

Data set 1 (round 102).

pH: pH <5 was measured in one well (EW-4A; Table 4-5). EPA (1998) considers
pH <5 or > 9 unfavorable to intrinsic bioremediation.

DO: DO was > 1 mg/L in 8 wells, of which 5 wells were > 5 mg/L (EW-1A, EW-
2A, EW-4B, C; EW-5; Table 4-5) which is considered unfavorable to reductive
intrinsic bioremediation according to EPA (1998). DO = 0 mg/L was reported for
4 wells (EW-1B,C; DW-1; DW-2; Table 4-5).

Temperature: All temperature values were in the range 12.7 — 15.9 °C. EPA
(1998) considers temperatures > 20 °C to be the most favorable for intrinsic
bioremediation.

ORP: ORP was not measured during this round.

4.2.12.2 CLP Data Sets

May 02:

Data set 2

pH: pH <5 was measured in 4 wells (EW-1A; EW-2C; EW-4A; DW-2; Table 4-
7). EPA (1998) considers pH < 5 or > 9 unfavorable to intrinsic bioremediation.
All other pH values were in the range 5.0 — 6.27 su (Table 4-7).

DO: DO was > 1 mg/L in 9 wells, of which 4 wells were > 5 mg/L (EW-1A, EW-
4B, C; EW-5; Table 4-7) which is considered unfavorable to reductive intrinsic
bioremediation (EPA, 1998). No DO values < 0.5 were recorded during this round.
Temperature: All temperature values were in the range 12.85 — 19.55 °C for this
round. EPA (1998) considers temperatures > 20 °C to be the most favorable for
intrinsic bioremediation.
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Aug. 02:

Oct. 02:

ORP: ORP <50 mV is considered favorable for reductive intrinsic biodegradation
(EPA, 1998). The lowest ORP value measured in this round was 60 mV in DW-1
(Table 4-7). All other ORP values were in the range 153 — 377 mV.

Data set 2

pH: pH <5 was measured in 4 wells (EW-1A; EW-2C; EW-4A; DW-2; Table 4-
9). EPA (1998) considers pH < 5 or > 9 unfavorable to intrinsic bioremediation.
All other pH values were in the range 5.16 — 6.32 su (Table 4-9).

DO: DO was measured on 11 wells and detected in 11. DO was > 1 mg/L in 8
wells, of which 3 were > 5 mg/L (EW-1A, EW-4B, C; Table 4-9) which is
considered unfavorable to reductive intrinsic bioremediation (EPA, 1998). DO was
<0.51in 3 wells (EW-1C; DW-1; EW-5; Table 4-9), which is considered favorable.
Temperature: Temperature > 20 °C was recorded for 2 wells (EW-1A; EW-5),
which is considered favorable for intrinsic bioremediation (EPA, 1998). All other
temperature values were in the range 18.21 — 19.94 °C.

ORP: ORP <50 mV was recorded for 1 well (DW-1), which is considered
favorable for reductive intrinsic biodegradation (EPA, 1998). All other ORP
values were in the range 153 — 285 mV (Table 4-9).

Data set 2

pH: pHin 11 site wells was in the range 5.04 — 6.35 su. No site wells were <5 or
>9 su. However, 4 offsite wells had pH <5 (EW-6C; MW-8C; MW-10C, D). The
other offsite wells had pH in the range 5.28 — 6.23 (Table 4-11).

DO: DO was > 1 mg/L in 6 site wells, of which 2 were > 5 mg/L. (EW-4B,C;
Table 4-11) which is considered unfavorable to reductive intrinsic bioremediation
(EPA, 1998). DO was < 0.5 in 3 site wells (EW-1B; DW-1; EW-5; Table 4-11),
which is considered favorable. DO was > 1 mg/L in 8 offsite wells, of which 7
were > 5 mg/L (EW-3B,C; MW-8B; MW-10B,C,D; BP-3B; Table 4-11).
Temperature: No temperatures > 20 °C were recorded during this sampling round.
Temperature for all site wells was in the range 17.74 — 19.43 °C (Table 4-11).
Temperature for all offsite wells was in the range 10 — 16.21 °C (Table 4-11).
ORP: ORP <50 mV was recorded for 1 site well (DW-1), which is considered
favorable for reductive intrinsic biodegradation (EPA, 1998). All other site ORP
values were in the range 105 — 308 mV. ORP was only measured in 4 offsite wells
during this round, with all values in the range 159 — 285 mV (Table 4-11).

5 System Operation and Evaluation

5.1 System Description

The Process Flow Diagram (Figure 5-1) provides the overall layout of the system. The
description of the various processes is provided below.
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The groundwater treatment system (GWTS) extracts contaminated groundwater from the
Cretaceous Magothy Aquifer for on-site treatment. Three extraction wells remove water
from the aquifer and deliver it to the flow equalization tank outside the plant.

The water from the flow equalization tank is pumped to the two reaction tanks operating in
parallel. Caustic (sodium hydroxide) is added to the water before it enters the reaction tanks
raising the pH to approximately 6.5, although other pH values may prove to be necessary to
optimize subsequent heavy metals precipitation and removal. Water is then sent through the
flash mixer tanks and the flocculation tanks to provide the mixing time and also, because
there is no bypass system directly to the plate clarifiers. The small amount of sludge
produced in the plate clarifiers is transferred to the sludge collection tank for disposal.

The original design had potassium permanganate and polymer chemical feed systems, but
these systems are currently not being used. The process has iron and manganese
concentrations usually close to the discharge permit requirements and therefore, addition of
these chemicals are unnecessary.

The clarified water is then filtered in the downflow sand filter. The original plant design had
upflow filtration, but during construction, it was modified to a downflow filter. Filtered
water is sent to the air stripper feed tanks. The filter backwash water is taken to the recycle
tank and then back to the flow equalization tank for reuse.

The hydrochloric acid (HCl) in-line static mixer is available for addition of acid to the water
if the pH needs to be lowered before going into the air stripper from the feed tanks. The pH
of the water is maintained between 6 to 8, to prevent premature fouling of the air stripper.

The water is passed in a semi-batch mode from the air stripper feed tanks to the
countercurrent packed tower air stripper to remove VOCs and SVOCs from the wastewater
stream. The designed maximum flow rate through the air stripper is 500 gpm, but could
reach up to 800 gpm in semi-batch mode. A further discussion of some of the problems with
high flow rates is in Section 5.2.4. The water gravity-flows down the air stripper tower and
the forced draft air stripper blower passes a countercurrent air stream through the air stripper,
thus, transferring the contaminants from the liquid phase to the vapor phase.

The contaminated air is passed through the vapor phased granular activated carbon (GAC)
adsorbers. An electric in-line duct heater increases the contaminated gas stream temperature
by about 20° to 25°F over the ambient temperature. This increase in temperature reduces the
relative humidity of the contaminated gas stream to approximately 50%. The decrease in
relative humidity helps increase the life and adsorption efficiency of the granular carbon.
The treated air is then discharged to the atmosphere. The estimated daily mass loading of
contaminants through the vapor phase carbon is 2.6 Ibs/day. This is calculated by taking the
average concentrations of PCE, TCE, cis-1,2-DCE, and 1,1,1-TCA during this reporting
period (May 2001 to October 2002), assuming a process water flowrate of 400 gpm, and
assuming 100% air stripper removal efficiency.
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The stripped water in the GAC feed tanks is passed through the liquid phase GAC adsorbers
for removal of any residual VOCs and SVOCs. Treated water is discharged to the two
treated water storage tanks before injection back into the four injection wells. The treated
water can also be recycled back to the head of the plant if required for reprocessing.

5.2 System Evaluation Performance

This section provides a discussion of the overall performance of the GWTS. The
groundwater is sampled and analyzed in accordance with the Sampling and Analysis Matrix
for the GWTS listed in the Field Sampling Plan Addendum dated 4/14/99 (Radian, 1999).
The Sampling and Analysis Matrix requires groundwater chemical analyses be performed for
a limited number of locations within the GWTS.

The following subsections present summaries of the results of the chemical analyses of the
groundwater at the locations on the system identified on the data tables.

5.2.1 Current System Operation and General Observations

The current operation of the system has been modified to eliminate the use of potassium
permanganate, and polymer during clarification, and also to minimize the use of hydrochloric
acid for pH adjustment before/after passing the clarified and filtered groundwater through the
air stripper.

The sand filter operation has been modified during construction and start-up to have a
downflow of the filtrate in lieu of the original design of upflow filtration.

The above modifications in the process operation and the reduction in influent metals
concentrations over time have reduced the sludge production. The reduced quantity of
sludge does not require the filter press operation.

5.2.2 Flow Rate

The GWTS is designed to treat groundwater at a flow rate of 500 gpm with a contract
requirement of 174 million gallons per year. The current contractor, SAIC, is running the
plant at 450 gpm with 50 gpm being recycled to the system for a continuous treatment total
of 400 gpm. Information on the amount of groundwater treated as of April 2002 is presented
in Table 5-11.

5.2.3 Water Quality

The GWTS is designed on the basis of the following influent concentrations, according to the
Operations and Maintenance Manual (Radian, 1998):

PCE 1,395 pg/L Maximum
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465 ng/L Average
5 ng/L Discharge Limit

TCE 2,078 pg/L Maximum
115 pg/L Average
5 ug/L Discharge Limit

cis-DCE 1,047 pg/L Maximum
350 pg/L Average
5 ng/L Discharge Limit

Iron 8 mg/L Maximum
4 mg/L Average
600 pg/L Discharge Limit

Manganese 16 mg/L Maximum
1 mg/L Average
600 pg/L Discharge Limit

pH 7.0 Maximum
5.5 Average
4.3 Maximum

The GWTS was also designed to remove any SVOCs, however, there is no influent sampling
of SVOC:s so it is not known how much actually enters the GWTS. There are, however,
discharge limits for the SVOCs, Bis-(2-ethylhexyl)phthalate and Di-n-butylphthalate, at 5
and 50 pg/L.

VOC concentration data for the influent water to the system was provided for the period of
June 8, 2001 to October 30, 2002. VOC contaminants, metals and other water quality
concentration data, which are presented in Table 5-1, show the following analytes are above
discharge limits: tetrachloroethene (PCE), trichloroethene (TCE), 1,1,1-trichloroethane
(1,1,1-TCA), cis-1,2-dichloroethene (cis-1,2-DCE), and iron.

Tables 5-2 to 5-8 show the groundwater sampling data for individual streams in the treatment
system. Tables 5-2 and 5-3 show data for the clarified water through sand filters A and B,
respectively. Table 5-4 shows data for the filtered water to the inlet of the air stripper. Tables
5-5 and 5-6 show data for the treated water from the discharge of the air stripper going to
liquid GAC units A and B, respectively. Tables 5-7 and 5-8 show polished water data from
the GAC Vessels going to the Treated Effluent tanks A and B, respectively. Sampling data
for the Treated Effluent Tank water are shown in Table 5-9, which includes VOC, SVOC,
and metals data. Appendix B contains additional raw process data tables.
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Figure 5-2 graphs the plant influent concentrations of PCE, TCE, cis-1,2 DCE, and 1,1,1-
TCA, all of which are above discharge limits. Figure 5-3 graphs the plant influent
concentrations of iron and manganese, and it shows iron usually above the discharge limit of
600 ng/L. Figure 5-4 shows the treated water effluent tank concentrations of PCE, TCE, cis-
1,2 DCE, and 1,1,1-TCA. For TCE, Figure 5-4 shows that the plant had only one exceedance
of the discharge standard during this reporting period. Figure 5-5 shows the treated water
effluent tank concentrations of iron and manganese, both of which have met discharge
standards for the period.

The influent and effluent water, between the dates June 7, 2001 to October 30, 2002, as
compared with the design concentrations is provided below for comparison.

Concentration

Design Influent Effluent

PCE (max.) 1,395 ng/L 220 pg/L 5.0 png/L

(ave.) 465 ng/L 138 ng/LL 1.9 ng/L

TCE (max.) 2,078 pg/L 740 ng/L 6.9 ng/L

(ave.) 115 pg/L 377 pg/L 2.1 pg/L

cis-1,2-DCE (max) 1,047 pg/L 18.0 ng/L 5.0 pg/L

(ave.) 350 pg/L 11.0 pg/L 2.2 ng/L
Iron (max. 8 mg/L 3.33 mg/L 0.140 mg/L
(ave.) 4 mg/L 2.09 mg/L 0.054 mg/L
Manganese (max.) 16 mg/L 0.450 mg/L 0.367 mg/L
(ave.) 1 mg/L 0.403 mg/L 0.184 mg/LL

5.2.4 Data Evaluation

An issue during April 2001 that was not mentioned in Data Report No.1 was the GWTS not
achieving discharge limits on PCE and TCE. On April 11, 2001, PCE levels reached 28.0
ng/L and TCE reached 79.0 png/L in effluent sampling. Subsequent testing of the effluent the
next two weeks showed TCE levels at 15.0 and 11.0 pg/L, respectively, which again did not
achieve discharge limits.

For this reporting period (June 2001 to October 2002), Table 5-9 shows that TCE has
exceeded its discharge limit once, on June 12, 2002, with a slightly above the limit level of
6.9 ug/L. Otherwise, the GWTS is operating sufficiently to remove contaminants below
their respective discharge limits.
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A check of the individual components of the plant shows that the air stripper did not remove
TCE down to clean up levels in Tables 5-5 and 5-6 during August 2001. The GAC units,
however, were able to remove TCE and other contaminants down to clean up levels as seen
in Tables 5-7 and 5-8.

5.2.5 Data Deficiencies

Please refer to section 4.1 for information on data deficiencies. Tables 5-1 through 5-8 are
missing quarterly data from February 2002. Table 5-9, which has data that are usually taken
weekly, is missing data from the first two weeks of November 2001.

5.2.6 Operational Problems

During the period February 2000 to February 2002, the former plant operator (URS) was not
required to provide operational reports. The current contractor, SAIC, has provided bi-
weekly Project Status Reports and updates to their site activities schedule since March 2002.
These reports note the operational problems occurring at the site. A listing of the most
significant operational problems is found in Table 5-10. Also, draft monthly reports are
currently being compiled by SAIC.

The most cited problem relates to the proper functioning of the flow meters. The flow meter
bearings fail at variable flow rates giving out erroneous readings of the flow rate. A precise
flow rate is needed to tabulate the amount of groundwater treated and to calculate the amount
of contamination being removed by the plant. Poor functioning of these flow meters could
potentially lead to inaccurate evaluation of groundwater and plume capture.

In response to this problem, the effluent mechanical flow meter was designated for
replacement with a magnetic flow meter. A preliminary design and cost estimate was
completed and submitted to USACE in January 2003. Installation of the meter was
completed in May 2003.

Another problem with the system is clogging of the sand filters, which leads to water
overflowing from the filters and more water than usual being sent to the recycle tank. Daily
cleaning of the nozzles with utility air, backwashing of the filters, and periodic acid washing
of the filter was implemented to remove scale build-up.

The GWTS has also failed to meet discharge standards as mentioned in Section 5.2.4, during
April 2001. According to plant operators, a low air-to-water ratio in the air stripper or initial
breakthrough of the liquid GAC units could have caused this failure to meet discharge
standards.

The semi-batch mode of the air stripper could explain the failure to meet discharge. The air
stripper is designed to treat a maximum of 500 gpm. However, in semi-batch mode, it can at
times operate intermittently at flows up to 800 gpm or more. This high flow rate lowers the
air-to-water ratio in the air stripper, thus lowering its efficiency. The plant operators,
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subsequently after the exceedance, lowered the process flow rate to achieve better stripping
efficiency.

The other possible reason the effluent didn’t meet discharge standards was that there was
breakthrough of the liquid GAC vessels. Channeling effects of the carbon units could have
formed preferential paths. The carbon was backwashed to eliminate any preferred channels
that might have formed in the GAC units, and a carbon change-out was also scheduled.
These procedures were performed and fresh carbon was in the GAC units by July 2001.
Regularly scheduled backwashing and change-out of the liquid GAC vessels have resulted in
the one TCE exceedance on June 12, 2002 mentioned in Section 5.2.4.

6 Conclusions and Recommendations
6.1 System Performance Evaluation
6.1.1 Conclusions

Data suggests the groundwater treatment system is not sufficiently containing on-site source
contamination as currently operated or possibly designed. Recently collected hydraulic data
shall be used to compare with data from the expanded monitoring network for analysis in the
next report as previously mentioned in Section 3.4 of this report. This comparison should
verify system performance or issues with respect to hydraulic capture.

Recent expansion of the monitoring system has made it possible for better interpretation of
the site conditions associated with the extraction wells, which improved the overall hydraulic
and contaminant plots. In addition, an older monitoring well, WT-1, located east of the site
and lateral of the plume, was also redeveloped and added to the water elevation list for the
collection of hydraulic data (June 2003). However, the current on-site well network is still
inadequate with respect to vertical contaminant migration based on concentrations identified
in deeper monitoring wells.

6.1.2 Recommendations

1. Modeling software should be employed that provides 3-dimensional infinite
capabilities for evaluation of the capture zone and possible modification of the current
extraction system. The software must also be capable of providing visual cross
sections to adequately evaluate contaminant concentrations and extrapolate migration
across the horizontal (x and y-axes) vertical or z-axis. These changes are necessary to
bring the site conceptual model up to date.

2. Since the expanded network still does not adequately define the contaminant plume,
additional monitoring wells should be installed onsite (and possibly also offsite), with
adequately screened intervals for the monitoring of vertical contaminant migration at
depth.
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3. The installation of several observation wells should also be considered for improved
monitoring of the extraction system cone of depression.

4. Useful information is being provided from nearby downgradient monitoring wells
associated with the OBL (LF and MW clusters) and the Fireman’s Training facility
(BP cluster), which are located within the Bethpage State Park and golf course. The
USACE suggest that our three sites meet and discuss the development of a common
database or repository for use by all parties to ease future data access.

6.2 Chemistry and Groundwater Monitoring
6.2.1 Conclusions

PCE was detected at high frequency and concentrations, and remains a site analyte of
concern. The highest PCE concentrations per sampling round are from the shallowest depth
(Level 1 —screened 75.10 through 44.86 feet above mean sea-level) wells, which is
consistent with previous work. Since many Level 1 wells have been dry since November
2001, the apparent decrease in maximum PCE concentration since August 2001 may change
when the water level rebounds. PCE distribution data suggest that PCE is being captured by
the extraction system.

TCE was detected at high frequency and concentrations, and remains a site analyte of
concern. The highest TCE concentrations per sampling round are from EW-4C, a Level 3
well (screened 20.62 through 2.99 feet above mean sea-level), which is consistent with
previous work. TCE distribution data suggest that TCE is not being completely captured by
the extraction system. TCE has been detected in deeper offsite wells, suggesting that there is
a vertical dimension to contaminant migration.

Historical identification of ¢trans-1,2-DCE as an analyte of interest may have been erroneous
due to limitations of older analytical methodology and/or data reporting errors. Although
both cis- and trans- isomers of 1,2-DCE have been detected during long-term groundwater
monitoring, cis-1,2-DCE was detected more frequently and at higher concentrations, and is a
site analyte of concern. The highest cis-1,2-DCE concentrations per sampling round have
been in Level 3 wells since November 2001 and in EW-4C, the locus of elevated TCE, since
February 2002. Cis-1,2-DCE distribution data suggest that this analyte is not being captured
by the extraction system, and is migrating offsite at deeper levels.

The presence and relative abundance of cis-1,2-DCE indicates that some intrinsic
bioremediation is occurring onsite. However, based on frequency of detection and
concentration of degradation products, the amount of intrinsic biodegradation occurring is
not proportional to the amounts of TCE and PCE present, and will not significantly aid site
remediation.

Vinyl chloride was detected in only one sample from the deepest monitoring well in the most
distal well cluster in the extended monitoring network. Since analyses for reductive
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degradation products of vinyl chloride (MEE) are not presently being conducted, there are no
data which indicate that vinyl chloride is being removed by reductive dechlorination.
However, the absence of vinyl chloride and relatively high DO and ORP conditions may
indicate an alternative degradation mechanism (i.e., oxidation). Another possibility is that
since vinyl chloride is a very fugitive compound, it may have already migrated outside the
limits of the extended network. This data also suggests a vertical dimension to contaminant
migration.

1,1,1-TCA was detected at high frequency and concentrations, and remains a site analyte of
concern. The onsite locus for 1,1,1-TCA is EW-2C, rather than the extraction wells. Higher
concentrations were detected offsite in the deeper MW-10 cluster to the southeast, indicating
that this analyte is not being captured by the extraction system.

The daughter products of 1,1,1-TCA, 1,1-DCA and 1,1-DCE, were detected at moderate
frequency and moderate to low concentrations. The onsite locus for both compounds is EW-
2C, coincident with the locus of maximum 1,1,1-TCA. 1,1-DCE occurs at higher frequency
and concentration than 1,1-DCA, suggesting that the transformation reaction is more
important than reductive dehalogenation.

Chloroform and aromatic hydrocarbons (benzene, ethylbenzene, xylene, toluene, and
chlorobenzene) were detected at low frequency and concentration, and do not appear to be
significant, site-related contaminants.

Barium, manganese, and iron were the most frequently detected metals, with barium and
manganese detected in all samples. Barium and manganese concentrations have remained
fairly constant through time, and appear to be representative. An abrupt decrease in iron
concentrations may be related to a change in sampling protocols, and the lower
concentrations are probably more representative.

Other metals have not been detected consistently or at elevated concentrations, and do not
appear to be of concern.

Site DO, ORP, and pH conditions in general do not appear favorable to reductive intrinsic
bioremediation.

6.2.2 Recommendations

1. Since the degradation products of vinyl chloride (i.e., methane, ethane, ethene
(MEE)) are not presently being analyzed, the possibility that vinyl chloride may be
degrading to other compounds cannot be evaluated. It is recommended that this
analysis (RSK-175) be added to the analytical suite.

2. Additional field and laboratory water quality parameters, which may be useful in

evaluating the progress of site remediation include: field test kit measurement of
alkalinity and ferrous iron (Fe'), and laboratory analysis for anions (chloride, nitrate,

33



Claremont Polychemical Corp. Superfund Site
Long-term Groundwater Monitoring Data Report
US Army Corps of Engineers — Kansas City District

nitrite, sulfate) and sulfide. Collectively, these water quality parameters can be used
to evaluate system conditions (i.e., presence or absence of reducing conditions) and
together with VOC data, the occurrence and extent of intrinsic biodegradation of site
chlorinated solvent contamination.

6.3 Process Engineering
6.3.1 Conclusions

The GWTS has at times not performed to discharge standards. Three times in April 2001 the
effluent results show the TCE concentration and once the PCE concentration were above
discharge limits. Measures have been taken such as backwashing the GAC units more often
to prevent channelization and lowering the process flow to the air stripper.

The mechanical flow meters that measure flows at various points of the system need to be
replaced with better quality flow meters. The effluent flow meter shall be replaced in March
2003 with a magnetic flow meter. A more accurate accounting of the quantity of
groundwater treated will occur once they have been replaced.

6.3.2 Recommendations

The following additional recommendations, if implemented, are deemed beneficial to the
proper functioning of the GWTS.

1. SVOCs should be tested for at the plant influent and before the liquid GAC units.
This should be done in order to determine the amount of SVOCs entering the plant
and the amount of SVOCs being treated by the liquid GAC units. If influent
concentrations show that SVOC are quite low, then a reevaluation of whether the
liquid GAC units are necessary should be done.

2. The flow rate to the air stripper should be set so that it never exceeds its designed
flow rate of 500 gpm. Doing this will ensure that the efficiency of the air stripper is
high due to a high air-to-water ratio. The higher efficiency of the air stripper could
eliminate the need for the liquid GAC units. Eliminating the liquid GAC units would
save the project on carbon expenditures and would reduce the number of monitoring
points after the air stripper from four points to only one point.
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