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1.0 INTRODUCTION

As part of New York State’s program to investigate and remediate hazardous waste sites,
the New York State Department of Environmental Conservation (NYSDEC) issued a work
assignment to Dvirka and Bartilucci Consulting Engineers (D&B) of Woodbury, New York. The
work assignment was issued under the Superfund Standby Contract between D&B and the
NYSDEC, and involves conducting off-site groundwater monitoring and assessment for the New
Cassel Industrial Area (NCIA) located in the Town of North Hempstead, Nassau County, New

York. The off-site groundwater investigation is being conducted with funds allocated under the

New York State Superfund Program.

The approach for this investigation was to construct monitoring wells at locations off-site
and downgradient of the NCIA, and collect groundwater samples from the newly installed wells

and previously installed early warning wells for the nearby Bowling Green Estates Water District

supply wells.
The objectives of this investigation are to:

e Characterize and evaluate off-site groundwater quality downgradient of the NCIA;

e Determine to what extent the Bowling Green Estates Water District supply wells have
been impacted; and

¢ Determine whether the existing treatment system for the Bowling Green Estates
Water District supply wells will continue to provide protection of human health.

This annual report provides the results of the quarterly monitoring events conducted in

October 2002, January and February 2003, May 2003, and July and August 2003.

This report provides a description of the study area location, a summary of the site history
and previous investigations conducted at the NCIA, and activities performed as part of this off-
site groundwater monitoring and assessment program, which comprised drilling, well

construction, groundwater sampling, data validation and reporting. This report also includes an
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evaluation of the groundwater analytical results obtained during the second year of this
monitoring program and a comparison of the results to New York State groundwater quality
standards and guidance values. In addition, an evaluation of the nature and extent of groundwater
contamination, and a groundwater quality assessment are provided. Based on the findings of the

groundwater monitoring and assessment program, recommendations regarding future monitoring

activities are presented.
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2.0  SITE LOCATION AND BACKGROUND

2.1 Site Location and Description

The New Cassel Industrial Area (NCIA) is located in the Town of Hempstead, Nassau
County, New York (see Figure 2-1). The NCIA is approximately 170 acres in size and 1s
bounded by Long Island Rail Road tracks on the north, Old Country Road on the south, Frost
Street on the east and Grand Boulevard on the west. Regional groundwater flow is reported to be
toward the southwest, although the flow direction may vary locally due to the pumping of the

nearby Bowling Green Estates Water District supply wells.

According to information provided by the NYSDEC, the NCIA was developed in the
early 1950s. There are approximately 200 properties in the NCIA, which are used for industrial

and commercial purposes.

The Bowling Green Estates Water District well field, which is owned and operated by the
Town of Hempstead, is located approximately 1/4 mile south of the NCIA (see Figure 2-1). The
well field is comprised of two public water supply wells, BGE-1 and BGE-2. BGE-1 is screened
from 478 feet to 528 feet below ground surface and BGE-2 is screened from 524 feet to 584 feet
below ground surface. Each well is permitted to pump at a rate of 1,400 gallons per minute.
Extracted water is treated for removal of volatile organic compounds (VOCS) using air stripping
and carbon filtration prier to distribution. The drawdown near the well head during pumping is

reported to be approximately 50 feet.
2.2 Previous Investigations

In 1986, the NCIA was identified by the Nassau County Department of Health as an area
with widespread contamination of groundwater by VOCs. As a result, the entire NCIA was listed
as a Class 2 site on the Registry of Inactive Hazardous Waste Disposal Sites (Registry) by the
NYSDEC in 1988. A Class 2 site is one that poses a significant threat to public health and/or the

environment, and for which remedial action is required.
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In order to identify specific contaminant sources within the NCIA, preliminary site
assessments were conducted by NYSDEC consultants between 1994 and 1996. Soil and
groundwater samples were also collected at several properties in 1998 and 1999. Based on the
site assessments and sampling activities, 17 individual properties within the NCIA were listed on
the Registry as Class 2 sites between 1995 and 1999. To date, five of these sites have been
delisted from the Registry and one has been reclassified as a Class 4 site (on-going monitoring

required), leaving 11 Class 2 sites remaining within the NCIA (see Figure 2-2).

Sampling of monitoring wells in and around the NCIA was conducted on behalf of the
NYSDEC in April 1999, August 1999 and January 2000. Additional Hydropunch groundwater
samples were collected at four locations south of the NCIA in January and February 2000 to
evaluate the vertical distribution of contamination downgradient of the NCIA. The results of
these activities were described in the September 2000 Remedial Investigation/Feasibility Study
(RI/FS) Report. The RI/FS Report identified three separate VOC plumes in groundwater beneath
the NCIA.

The eastern plume is the smallest and is comprised primarily of tetrachloroethene (PCE)
and its breakdown products, trichloroethene (TCE) and 1,2-dichloroethene (1,2-DCE). The
concentrations of total VOCs (TVOCs) within this plume increase with depth to approximately
100 feet below ground surface (bgs), then decrease from 100 feet to the deepest horizon sampled
(200 feet below ground surface). Depth to groundwater in the NCIA is approximately 50 to
55 feet bgs.

The central plume is the most areally extensive of the identified plumes and is comprised
primarily of PCE, TCE, 1,1,1-trichloroethane (TCA) and the TCA breakdown product
1,1-dichloroethane (1,1-DCA). Data collected during the RI/FS show that TVOC concentrations
above 1,000 micrograms per liter (ug/l) associated with the central plume are present at depths of
100 to 200 feet bgs. This plume extends from the NCIA toward the Bowling Green Estates
Water District well field. According to the RI/FS Report, data collected during the construction
of early warning wells upgradient of the Bowling Green Estates Water District well field indicate

that the VOC concentrations tend to decrease significantly below a depth of 150 feet.
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According to the RI/FS Report, the western plume is located in the western section of the
industrial area and extends from the Long Island Rail Road to just south of Old Country Road.
The primary contaminants in the western plume are TCE, PCE and TCA. TVOC concentrations
in shallow groundwater in this area exceeded 1,000 ug/l. The western plume area reaches its
maximum apparent extent in the shallow groundwater with lesser concentrations detected in

deeper wells.

In 1992, VOC contamination was detected in the Bowling Green Estates Water District
supply wells. The identified contamination in both wells was primarily TCE, with lower
concentrations of PCE, 1,2-DCE, 1,1-dichloroethene (1,1-DCE), TCA and carbon tetrachloride.
The TVOC concentrations in BGE-1 (the more shallow well) are generally greater than those
detected in BGE-2, and for both wells, the total VOC concentrations have been generally
increasing since 1988. A treatment system for these wells, designed and constructed to address
the detected VOCs, has been in operation since 1996. Extracted water is treated by air stripping

followed by activated carbon filtration, if necessary, prior to distribution.

Public concemns regarding the migration of contaminated groundwater from the NCIA
resulted in the construction of four early warning wells between the Bowling Green Estates
Water District well field and the NCIA in 1997. The carly warning wells were constructed as two
2-well clusters. The first well cluster consisted of wells EW-1B (screened 154 to 164 feet below
ground surface) and EW-1C (screened 506 to 516 feet below ground surface). The second well
cluster consisted of wells EW-2B (screened 132 to 142 feet below ground surface) and EW-2C
(screened 504 to 514 feet below ground surface). These wells have been periodically sampled
since 1997.

+1898\G1022304. DOC(RO1) 2-5






3.0 SCOPE OF THE MONITORING AND ASSESSMENT PROGRAM

The approach for this program was to construct and sample monitoring wells in order to
characterize off-site groundwater quality downgradient of the NCIA. This was accomplished by
construction of nine new monitoring wells and collection of quarterly groundwater samples from
the new wells and the four existing early warning wells. The activities related to construction of

the new wells, groundwater sampling, data validation and reporting are provided below.

3.1 Groundwater Monitoring Well Construction

The initial scope of work for this program included the installation, development and
surveying of eight monitoring wells (MW-1 through MW-8). These wells were constructed in a
residential area downgradient of the NCIA. The well locations and depths of the wells were
selected by the NYSDEC to supplement the existing NCIA monitoring well and off-site early
warning well network. The eight monitoring wells were constructed as two 2-well clusters and
one 4-well cluster. The locations of the eight monitoring wells and four existing early warning
wells (EW-1B, EW-1C, EW-2B and EW-2C), as well as the Bowling Green Estates Water
District supply wells (BGE-1 and BGE-2), are illustrated on Figure 3-1.

Table 3-1 summarizes the well construction details for the off-site monitoring wells.
Seven of the eight boreholes (MW-1 through MW-3 and MW-5 through MW-8) were drilled
using the hollow stem auger drilling method. MW-4 was drilled using the mud rotary method.

Specific activities related to the eight monitoring wells, including drilling, logging, well
construction, well development, and cuttings disposal are contained in the monitoring well

construction letter report, dated December 17, 2001.
Based on the analytical results from the initial sampling event (November 2001). At the

request of the NYSDEC, an additional monitoring well (MW-9) was installed in the residential
area, southeast of the existing four-well cluster (MW-1 through MW-4). The location for MW-9

+1898\G1022305.DOC 3-1
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Table 3-1
NEW CASSEL INDUSTRIAL AREA
OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM
SUMMARY OF MONITORING WELL CONSTRUCTION DETAILS
Diameter and | Outer Casing Bentonite Top of PVC Ground

Well ID Material Depth* Screen Zone* | Sand Pack* Seal* Elevation** Elevation**
MW-1 2-inch PVC -~ 90-110 87-110 84-87 115.11 115.44
MW-2 2-inch PVC - 110-130 107-130 104-107 115.14 115.40
MW-3 2-inch PVC -- 130-150 127-150 51-127 115.13 115.35
MW-4 4-inch PVC - 180-200 175-200 30-175 115.24 115.49
MW-5 2-inch PVC -- 90-110 87-110 84-87 117.11 117.38
MW-6 2-inch PVC - 110-130 107-130 75-107 117.14 117.37
MW-7 2-inch PVC -- 90-110 86-110 83-86 107.05 107.34
MW-8 2-inch PVC - 119-139 116-139 55-116 106.98 107.22
MW-9 4-inch PVC® 0-280 305-315 295-315 265-295 111.29 111.63

*Feet below ground surface.

**Feet above mean sea level.

MQuter casing is 8-inch diameter carbon steel with welded joints.

+1898\(G1022305.D0OC
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(see Figure 3-1) was selected by the NYSDEC to supplement the existing off-site monitoring

well network.

The borehole for MW-9 was drilled using the mud rotary method. The initial scope of
work for MW-9 included dnlling, geophysical logging and Hydropunch groundwater sampling
to a depth of 300 feet bgs. However, due to significant clay layers encountered between 200 feet

and 300 feet, the borehole was extended to 320 feet bgs with concurrence from the NYSDEC.

Hydropunch groundwater samples were collected from the MW-9 borehole to aid in
selection of an appropriate screen zone. Samples were collected at depths of 80 feet, 100 feet,
120 feet, 140 feet, 180 feet, 200 feet and 260 feet bgs. The Hydropunch samples were analyzed
for VOCs. Only two VOCs, acetone and chloroform, were detected in the Hydropunch samples,
at concentrations ranging from 5 ug/l to 33 ug/l. These compounds are typical laboratory

contaminants.

Because the screen zone for MW-9 was to be installed in the zone with the highest TVOC
concentration below 200 feet and no worst-case horizon was identified, it was determined by the

NYSDEC that MW-9 would be screened from 305 feet to 315 feet below ground surface.

Well MW-9 was constructed as a double-cased well. The outer casing is comprised of
8-inch diameter carbon steel with welded joints and the well is constructed of 4-inch diameter

PVC casing and screen. The well construction details for MW-9 are included in Table 3-1.

Specific activities related to MW-9, including drilling, logging, well construction,
Hydropunch sampling, well development, containment and disposal of drill cuttings, and well
surveying are contained in the Drilling Report for MW-9, dated September 16, 2002.

3.2  Groundwater Sampling

For each of the four quarterly groundwater sampling events, the four early warning wells

and nine off-site monitoring wells were sampled.

+1898\G1022305.DOC(RO1) 3-4



Groundwater sampling for the early warning wells and off-site monitoring wells was
conducted in accordance with the NYSDEC approved work plan, dated May 2001. Specific
groundwater sampling procedures, field parameter measurements collected during purging of the
wells, quality assurance/quality control (QA/QC) and decontamination of equipment have been

provided in the four quarterly sampling reports submitted to the NYSDEC.

The analytical and field parameter results for the four quarterly sampling events (October

2002 through August 2003) are discussed in Section 4.0.
3.3  Data Validation and Reporting

For each of the four quarterly reports, the data packages submitted by the laboratory
(Southwest Laboratories of Oklahoma, Inc. under Contract to the NYSDEC) were validated in
accordance with NYSDEC Analytical Services Protocol (ASP) requirements and a data usability
summary report (DUSR) was prepared. The DUSR for each sampling event was included in the
sampling report for that event. The results (VOCs and natural attenuation monitoring parameters)
provided in the data tables in Appendices B and D of this report reflect the findings of the data

validation.

+ 1398\G1022305.DOC(RO1) 3-5






40 GROUNDWATER MONITORING RESULTS

This section presents the water level data and analytical results for groundwater samples
collected from October 2002 through August 2003, as part of the Off-site Groundwater
Monitoring and Assessment Program, and describes the location, nature and significance of

contamination found off-site and downgradient of the New Cassel Industrial Area.

For review and interpretation, the analytical results are compared to NYSDEC Technical
and Operational Guidance Series (TOGS) 1.1.1, Ambient Water Quality Standards and Guidance
Values (1998). The water quality standards and guidance values provide ambient contaminant
concentrations developed to protect New York State groundwater based on its best classified
usage. Analytical results obtained for groundwater samples are compared to Class GA standards
for which the best use is potable water supply. The Class GA standards and guidance values are

also included in the data tables.
4.1 Groundwater Levels

As part of the four quarterly sampling events, groundwater level measurements were
obtained from off-site monitoring wells MW-1 through MW-9. Groundwater contour maps were
not prepared as part of the Off-site Groundwater Monitoring and Assessment Program due to the
approximately linear orientation of the monitoring wells parallel to the groundwater flow
direction. The depth to water measurements and groundwater elevations for the off-site

monitoring wells are presented in Table 4-1.

The average depth to groundwater measured in the off-site wells during the period,
October 2002 through August 2003, is approximately 63 feet above mean sea level. For each of
the monitoring periods, the water levels were highest in the northernmost wells (MW-5 and 6)
and lowest in the southernmost wells (MW-7 and 8), which is consistent with the reported

regional southwestern groundwater flow direction.

*1898\G1022306.DOC(R03) 4-1



Table 4-1

NEW CASSEL INDUSTRIAL AREA
OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM
SUMMARY OF WATER LEVEL DATA

1st Quarter 2nd Quarter 3rd Quarter 4th Quarter
Measuring October 2002 January/February 2003 May 2003 July/August 2003
PO"}t Groundwater Groundwater Groundwater Groundwater

Well | Elevation* | pTW  Elevation* | DTW  Elevation* | DTW Elevation* | DTW  Elevation*
MW-1 115.11 53.80 61.31 52.03 63.08 51.01 64.10 48.89 66.22
MW-2 115.14 53.85 61.29 52.07 63.07 51.16 63.98 48.98 66.16
MW-3 115.13 53.90 61.23 52.07 63.06 51.08 64.05 49.28 65.85
MW-4 115.24 54.15 61.09 52.41 62.83 51.40 63.84 49.48 65.76
MW-5 117.11 55.35 61.76 53.80 63.31 52.63 64.48 50.51 66.60
MW-6 117.14 55.43 61.71 53.88 63.26 52.69 64.45 50.58 66.56
MW-7 107.05 47.80 59.25 46.05 61.00 45.01 62.04 42,75 64.30
MW-8 106.98 48.17 58.81 46.13 60.85 45.35 61.63 43.11 63.87
MW-9 111.29 51.85 59.44 49.48 61.81 48.40 62.89 46.64 64.65

Notes:
* - Relative to mean sea level
DTW - Depth to water in feet below Measuring Point

+18981G1022306.DOC(R03)
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In general, the groundwater levels measured during the four quarters fluctuated
approximately 5 feet. Water levels were highest during July 2003 (Fourth Quarter), and lowest
during October 2002 (First Quarter). Data collected from wells MW-1 through MW-8 show that
groundwater flow is generally toward the southwest with a slight downward component. The
July 2003 groundwater elevations are typical for the 2002/2003 monitoring period for the well
clusters and, as shown in Table 4-1, from north to south, ranged from 66.60 feet (MW-5) to
66.56 feet (MW-6), 66.22 feet (MW-1) to 65.76 feet (MW-4) and 64.30 (MW-7) to 63.87 feet
(MW-8).

4.2  Groundwater Quality Results

The groundwater samples from the early warning wells and the off-site monitoring wells
were analyzed for VOCs, total iron, total organic carbon (TOC), alkalinity, chloride, nitrate,
sulfate, carbon dioxide and methane. In addition, groundwater samples were monitored in the
field for pH, temperature, specific conductance, dissolved oxygen, oxidation-reduction potential

(Eh) and turbidity.

Historic VOC results for the early warning wells from June 1997 to March 2001 are
incorporated into the following discussion. In addition, historic VOC results for the Bowling
Green Estates Water District supply wells from 1988 through 2003 are discussed. The VOC
results for the supply wells were provided by the Town of Hempstead Department of Water.

4.2.1 Field Parameters

A summary of the sample field parameter values measured at the time of sample
collection for the sampling events from October 2002 through August 2003 is provided in
Appendix A. Ranges for the field parameter values for the early warning wells and monitoring

wells are provided below.

Levels of pH ranged from 4.64 in well MW-3 to 7.08 in well MW-9. Temperature
readings ranged from 11.4°C in well EW-2C to 17.2°C in well MW-1, with higher temperature

+18981(G1022306.DOC(RO3) 4-3



readings generally recorded during the fall and summer sampling events. Specific conductance
values ranged from 0.047 millisiemens per centimeter (ms/cm) in well EW-2C to 0.455 ms/cm in
well MW-6. Turbidity levels ranged from 0 Nephelometric Turbidity Units (NTUs) in wells EW-
2C and MW-4 to 42NTUs in well EW-1C. Dissolved oxygen levels ranged from
0.26 milligrams per liter (mg/l) in well EW-1B to 11.51 mg/l in well EW-1C. Eh levels ranged
from 2 millivolts (mv) in well MW-8 to 434 mv in well MW-6.

4.2.2 Early Warning Wells

The locations of the early warning wells are shown on Figure 3-1. These wells constitute

two clusters, each containing a shallow and deep well screened in the Magothy aquifer.

Volatile Organic Compounds

The results of the individual VOC analyses and comparison to NYSDEC Class GA
groundwater standards and guidance values are presented in Appendix B. Graphs illustrating
historic TVOC concentrations for the early warning wells are presented in Appendix C.
Table 4-2 presents the four quarterly 2002/2003 sample results for TVOCs, the trends of these

results and historic TVQOC concentration trends.,

The sample results show that wells EW-1B and EW-2B (screened in the shallow
Magothy aquifer) contained elevated concentrations of VOCs in excess of the Class GA
groundwater standards. TVOCs in samples collected during the reporting period from well
EW-1B (screened 154 to 164 feet bgs) ranged from 565 micrograms per liter (ug/l) to 1,112 ug/l.
A number of individual compounds exceeded the NYSDEC Class GA groundwater standards,
including PCE, TCE, cis-1,2-DCE, 1,1-DCE, TCA and 1,1-DCA (Appendix B). Among these
compounds, PCE exhibited the highest concentrations, ranging from 420 ug/1 to 830 ug/I.

TVOCs in samples collected during the reporting period from well EW-2B (screened

from 132 to 142 feet bgs) ranged from 172 ug/l to 186 ug/l. A number of individual compounds
exceeded the NYSDEC Class GA groundwater standards, including PCE, TCE, 1,1-DCE, cis-
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Table 4-3
NEW CASSEL INDUSTRIAL AREA
OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM
CONCENTRATION RANGES FOR NATURAL ATTENUATION MONITORING PARAMETERS
MWwW-1  MW-2 MW-3 MW-4 MW-5 MW-6 MW-7 MW-8 MW-9
[ron (Total) 8] 0.091-0.204 1.68-5.56 U U-0.123 U-0.33 U-0.138 2.54-7.5 U
TOC U-2 U4.4 U-3.9 U433 U-2.5 U-33 U-23 U-3.1 U-14
Alkalinity U-10 26-30 U 19 14-25 18-24 U 14-28 15-27
Chloride 51.2-69.2 342-412 35.2-41.3 41.1-57.8  48.4-95.7 52.9-130 23.2-325 23.4-52 12.6-13.4
Nitrate 4-5.2 5.6-6.3 2.5-3.6 8-9.3 4.7-6.7 4.5-5 5.7-5.9 3.3-5 1.8-2.2
Sulfate 25.2-304 18-19.8 16.5-23.9 5-5.6 26.2-36.4 22.9-36.8 26.8-31.1  28.8-30.7 16.9-223
Carbon Dioxide U-89 70-84 3] 84-98 44-57 51-68 U 48-60 13-17
Methane U-0.002 0.052-0.15 0.053-0.077  U-0.004 U-0.001 U-0.001 U-0.001 U-0.006 U-0.001
EW-1B EW-1C EW-2B EwW-2C
Iron (Total) U-0.04 0.31-1.05 8] 0.552-1.27
TOC U U U-2.9 U-1
Alkalinity 16-18 10-12 12-13 10-11
Chloride 30-36.6 13.9-18.7 34.9-37.7 6.9-7.6
tNitrate 5.7-6.2 5.9-6.3 2.3-25 1.8-2
Sulfate 20.6-23.8 U-2.2 11.2-13.1 U-1.3
Carbon Dioxide 57-717 14-21 60-72 12-25
Methane U-0.001 U U-0.022 U-0.001
Notes:

Concentrations in mg/l

U: Undetected

Ranges are for 10/02, 1/03-2/03, 5/03 and 7/03-8/03 quarterly sampling events.
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4.2.3 Off-site Monitoring Wells

The topography in the area of the off-site wells is relatively flat and the ground surface
elevations at the nine well locations do not vary by more than 10 feet. Based on geologic
information obtained during this investigation and existing geologic information provided by the

NYSDEC, wells MW-1 through MW-9 are all screened within the Magothy aquifer.

Figure 4-1 shows the location of cross section A-A’. The screen zones for selected off-
site wells, in addition to selected monitoring wells from the RI/FS, are illustrated in cross section
(A-A’) on Figure 4-2. The cross section is oriented northeast to southwest, approximately

parallel to the regional groundwater flow direction.

TVOC concentrations are presented on the cross section in Figure 4-2. TVOC
concentrations for“ the selected wells are from data collected during the RI/FS (April 1999
through January 2000) and represent the maximum TVOC concentrations detected in the wells.
For the early warning wells and the off-site monitoring program wells, TVOC concentrations are

representative of the July/August 2003 contaminant levels.

Volatile Organic Compounds

The following discussion presents the four quarterly sample results for TVOCs for the
off-site monitoring wells, the trends of these results and histerical trends. The VOC results and
NYSDEC Class GA groundwater standards and guidance values are presented in Appendix B.
Graphs illustrating historic TVOC concentrations for the monitoring wells are presented in

Appendix C.

A comparison of sample results from the three well clusters shows that the shallower
wells in each cluster (MW-1, MW-5 and MW-7) exhibited low VOC concentrations. TVOCs in
well MW-1 ranged from 65 ug/l to 169 ug/l, TVOCs in MW-5 ranged from 45 ug/l to 582 ug/l.
Based on data validation and comparison to historical data, it should be noted that the TVOC
result (582 ug/l) for well MW-5 (May 2003) appeared to have been inadvertently switched

+1898\G1022306.DOC(R03) 4-8
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with well MW-6 TVOC result (112 ug/l). TVOCs in MW-7 ranged from 27 ug/l to 43 ug/l.
MW-1 contained several individual VOCs at concentrations exceeding NYSDEC Class GA
standards, including PCE, TCE, 1,1-DCE, TCA and 1,1-DCA. Among these compounds, TCE
exhibited the highest concentrations ranging from 27 ug/l to 79 ug/l. Class GA standards for
PCE, TCE, cis-1,2-DCE, 1,1-DCE, TCA, 1,1-DCA and 1,2-DCA were exceeded in MW-5, and
MW-7 contained PCE, TCE and cis-1,2-DCE at concentrations exceeding NYSDEC Class GA
standards. For MW-5, TCA and 1,1-DCE exhibited the highest concentrations, ranging from
7 ug/l to 190 ug/l and 8 ug/l to 180 ug/l, respectively. Excluding the possibly-switched sample
from May 2003, the concentration ranges in MW-5 are 7 ug/Il to 39 ug/l for TCA and 8 ug/l to
55 ug/l for 1,1-DCE. For MW-7, cis-1,2-DCE exhibited the highest concentrations, ranging
from 15 ug/l1to 27 ug/l.

Deeper wells MW-2, MW-3, MW-4 and MW-6 show elevated TVOC concentrations.
The maximum TVOC concentration in each of these wells was 1,113 ug/l, 2,271 ug/1, 2,652 ug/l
and 639 ug/l, respectively. In wells MW-2, MW-3 and MW-4, PCE, TCE, cis-1,2-DCE,
1,1-DCE, TCA, 1,2-DCA, 1,1-DCA and 1,1,2-trichloroethane (1,1,2-TCA) were detected at
concentrations exceeding Class GA standards. In well MW-6, these same compounds, exclusive
of 1,2-DCA and 1,1,2-TCA, were detected at concentrations exceeding Class GA standards. In
addition, methylene chloride was detected at concentrations exceeding Class GA standards on
one occasion each in wells MW-4 and MW-6. In MW-2, MW-3 and MW-4, the compounds
detected at the highest concentrations were TCE and 1,1-DCE. The maximum detected
concentration was 360 ug/l for TCE and 420 ug/l for 1,1-DCE in MW-2, 1,000 ug/l for TCE and
730 ug/l for 1,1-DCE in MW-3, and 895 ug/l for TCE and 911 ug/l for 1,1-DCE in MW-4. In
MW-6, 1,1-DCE and TCA were detected at the highest concentrations, at maximum
concentrations of 190 ug/l and 270 ug/l, respectively. The deeper well in the southwesternmost
cluster (MW-8) contained only trace levels of VOCs, with TVOCs ranging from 13 ug/l to
18 ug/l and no individual VOCs detected at a concentration exceeding Class GA standards or

guidance values.

+ 1898\G1022306.DOC(R03) . 4-11



The deepest well, MW-9, showed low TVOC concentrations ranging from 18 ug/l to
27 ug/l. TCE was the only compound detected at concentrations exceeding the Class GA

groundwater standard, at concentrations ranging from 13 ug/l to 22 ug/I.

As shown in Table 4-2, TVOC concentrations (October 2002 through August 2003) for
wells MW-1 and MW-4 showed a decreasing trend, wells MW-2 and MW-5 showed little
change (excluding the possibly-switched results from May 2003), and wells MW-3 and MW-6
(excluding the possibly-switched results from May 2003) showed increasing trends. Wells
MW-7, MW-8 and MW-9 showed consistent trends.

With regard to historic TVOC trends, wells MW-1, MW-7, MW-8 and MW-9 remained
fairly consistent to consistent. Well MW-6 showed little change, and well MW-5 showed a slight
increasing trend. The remaining three wells (MW-2, MW-3 and MW-4) showed slight

decreasing trends.

Natural Attenuation Monitoring Parameters

The following presents the natural attenuation monitoring parameter results for off-site
monitoring well samples collected between October 2002 and August 2003. The concentrations
of the individual monitoring parameters are presented in Appendix D. The ranges of

concentrations detected in each well are provided in Table 4-3.
In general, a comparison of the four quarterly sample results for wells MW-1 through
MW-9 showed concentrations of TOC, alkalinity, chloride, nitrate, sulfate, carbon dioxide and

methane to have remained fairly consistent.

4.24 Bowling Green Estates Water District Supply Wells

Table 4-4 presents the historic TVOC concentrations from 1988 through 2003 for public
water supply wells BGE-1 and BGE-2. A graph showing the historic TVOC concentrations
during this period for the supply wells is included in Appendix E. In addition, Table 4-5 presents

+ 1898\G1022306.DOC(R03) 4-12



Table 4-4

NEW CASSEL INDUSTRIAL AREA
OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM
BOWLING GREEN ESTATES WATER DISTRICT SUPPLY WELLS
HISTORIC TOTAL VOLATILE ORGANIC COMPOUND RESULTS

DATE BGE-1 BGE-2
Feb-1988 3 1
May-1988 3 U
Aug-1988 1 U
Nov-1988 2 8]
Feb-1989 32 3
May-1989 2
Aug-1989 13.5 2
Nov-1989 1
Feb-1990 1 U
May-1990 1 1
Aug-1990 2.5 1
Nov-1990 8] U
Feb-1991 2 2
May-1991 4 2
Aug-1991 5 4
Nov-1991 3 2
Feb-1992 2.5 6.5
May-1992 20 0.5
Aug-1992 3 9
Nov-1992 4 1
Feb-1993 1 11.5
May-1993 6.5 10.5
Aug-1993 3 9
Feb-1994 10.5 85
May-1994 15 4
Aug-1994 11 14.5
Nov-1994 26.5 7
Feb-1995 355 9
May-1995 44 9
Aug-1995 20.5 23
Nov-1995 1 18.5
Feb-1996 9 4
May-1996 44.5 15
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Table 4-4 (continued)

NEW CASSEL INDUSTRIAL AREA
OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM
BOWLING GREEN ESTATES WATER DISTRICT SUPPLY WELLS
HISTORIC TOTAL VOLATILE ORGANIC COMPOUND RESULTS

DATE BGE-1 BGE-2
Aug-1996 52 25.5
Nov-1996 46 10
Feb-1997 27 28
May-1997 39 23
Aug-1997 54 24.5
Nov-1997 61 5
Feb-1998 32 27
May-1998 49 26.5
Aug-1998 66 33
Nov-1998 58 47.5
Feb-1999 65 14.5
May-1999 77 34
Aug-1999 86 40
Nov-1999 22.5 39
Feb-2000 76 11.5
May-2000 63 39
Aug-2000 88 38
Nov-2000 69 32
Feb-2001 85 50
May-2001 86 14
Aug-2001 84 45
Nov-2001 38 56
Jan-2002 97 60
Feb-2002 91 56
Mar-2002 99 60.5
Apr-2002 100 63.5
May-2002 98 61
Jun-2002 99 56
Jul-2002 105 66
Aug-2002 88.5 58
Sep-2002 88 50
Oct-2002 119 69.5
Nov-2002 96 62.5
Dec-2002 68 63.5
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Table 4-4 (continued)

NEW CASSEL INDUSTRIAL AREA
OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM
BOWLING GREEN ESTATES WATER DISTRICT SUPPLY WELLS
HISTORIC TOTAL VOLATILE ORGANIC COMPOUND RESULTS

DATE BGE-1 BGE-2
Jan-2003 73 81.5
Feb-2003 149 33,5
Mar-2003 134 25
Apr-2003 120 53
May-2003 124 62
Jun-2003 144 56.5

Source: Town of Hempstead Department of Water

Notes:

Results reported in ug/l

U: Undetected

BGE-1: screened 478 to 528 feet below ground surface
BGE-2: screened 524 to 584 feet below ground surface
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Table 4-5
NEW CASSEL INDUSTRIAL AREA
OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM
BOWLING GREEN ESTATES WATER DISTRICT SUPPLY WELLS
SUMMARY OF SELECTED VOLATILE ORGANIC COMPOUNDS RESULTS -
1999 THROUGH 2003
BGE-1 BGE-2
(screened from 478 to 528 feet below ground surface) (screened from 524 to 584 feet below ground surface)
DATE PCE TCE 1,2-DCE | 1,1-DCE TCA 1,1-DCA PCE TCE 1,2-DCE | 1,1-DCE TCA 1,1-DCA
Feb-1999 7 30 1 6 8 2 1 13 U U 0.5 u
May-1999 6 46 1 6 7 2 3 27 1 1 2 U
Aug-1999 7 51 2 6 7 2 4 31 1 I 2 U
Nov-1999 3 5 0.5 3 4 1 4 33 U 1 1 U
Feb-2000 9 43 1 6 6 2 0.5 11 u U U u
May-2000 7 37 1 4 5 1 3 34 U 1 1 U
Aug-2000 14 40 1 8 7 2 5 29 1 1 2 U
Nov-2000 10 38 1 4 5 2 4 26 U 1 I U
Feb-2001 13 45 1 6 6 2 5 41 1 1 2 U
May-2001 15 48 1 6 5 2 1 13 U U U u
Sept-2001 15 47 1 5 4 2 5 35 U 2 2 1
Nov-2001 17 45 1 5 5 2 7 45 U 1 2 1
Jan-2002 20 48 1 6 6 2 8 46 1 2 3 U
Feb-2002 18 46 1 5 5 2 7 44 1 2 2 U
Mar-2002 21 47 2 6 6 2 8 47 1 2 2 U
Apr-2002 24 48 1 6 5 2 10 47 1 2 3 U
May-2002 24 47 1 5 5 2 9 47 1 2 2 U
Jun-2002 23 48 1 5 5 2 8 43 1 2 2 U
Jul-2002 22 48 2 3 7 2 11 46 2 3 3 u
Aug-2002 24 44 1 4 4 u 9 44 1 2 2 U
Sep-2002 24 44 U 5 4 U 7 43 U 8] 1 8]
Oct-2002 26 65 1 6 5 2 9 55 1 2 2 U
Nov-2002 17 46 2 3 8 3 10 46 | 2 2 U
Dec-2002 13 29 2 7 7 3 11 45 1 2 2 U
+1898G1022306.DOC(R03) 4-16
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Table 4-5 (continued)
NEW CASSEL INDUSTRIAL AREA
OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM
BOWLING GREEN ESTATES WATER DISTRICT SUPPLY WELLS
SUMMARY OF SELECTED VOLATILE ORGANIC COMPOUNDS RESULTS -
1999 THROUGH 2003
BGE-1 BGE-2
{screened from 478 to 528 feet below ground surface) (screened from 524 to 584 feet below ground surface)
DATE PCE TCE | 12-DCE | LI-DCE | TCA [ 1,1-bCA | PCE TCE | 12-DCE | LI-DCE | TcA [ 1,1-DCA

Jan-2003 13 28 2 7 7 4 16 56 1 3 3 U
Feb-2003 30 89 3 7 6 2 29 0.5 u 1 U
Mar-2003 28 81 2 6 5 2 21 U U 1 U
Apr-2003 27 69 2 5 4 2 10 38 i 2 2 u
May-2003 31 65 1 6 4 2 11 43 2 2 3 8]
Jun-2003 34 79 2 7 6 2 10 39 1 3 2 U

Source: Data provided by Town of Hempstead Department of Water.
Note: All results are reported in ug/l.

Abbreviations;

PCE: Tetrachloroethene
TCE: Trichloroethene
1,2-DCE: 1,2 Dichloroethene
I,I-DCE:  1,1-Dichloroethene
TCA: 1,1,1-Trichloroethane
1,1-DCA:  1,1-Dichloroethane
U Undetected
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the concentration of the most predominant VOCs detected in wells BGE-1 and BGE-2 from
February 1999 through June 2003. This period and selected VOC concentrations are presented to

provide additional evaluation of the contamination in the supply wells.

During the period between February 1988 and June 2003, TVOCs in well BGE-1 ranged
from nondetect to 149 ug/l and TVOCs in well BGE-2 ranged from nondetect to 82 ug/l. The
predominant compounds detected in both wells are PCE and TCE, with lower concentrations of
1,2-DCE, 1,1-DCE, TCA and 1,1-DCA. Between February 1999 and June 2003, well BGE-1
showed concentrations of PCE and TCE ranging from 3 ug/l to 34 ug/l and 5 ug/l to 89 ug/i,
respectively. During the same time period, in well BGE-2, concentrations of PCE ranged from

0.5 ug/l to 16 ug/l, and TCE ranged from 11 ug/l to 56 ug/l.

In general, historic TVOC trends in wells BGE-1 and BGE-2 exhibit a generally

increasing trend in total VOC concentrations (refer to Appendix E for historical graph).
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5.0 EVALUATION OF NATURAL ATTENUATION OF THE
VOLATILE ORGANIC COMPOUND PLUME

An evaluation was conducted to determine if natural attenuation was occurring in the
chlorinated VOC plume migrating from the New Cassel Industrial Area (NCIA). This task
included an evaluation of the breakdown or transformation of the chlorinated VOCs, as well as

the occurrence and changes in natural attenuation monitoring parameters within the plume.

5.1 Breakdown of Ethanes and Ethenes

A review of the chlorinated VOCs detected at and downgradient of the NCIA reveals that
the compounds comprise two general suites of parent and degradation (daughter) products,

ethanes and ethenes. These suites showing the general degradation pathways for these are as

follows:

1. TCA — 1,1-DCA and/or 1,2-DCA
2. PCE — TCE — cis-1,2-DCE and/or trans-1,2-DCE and/or 1,1-DCE — VC

TCA: 1,1,1-Trichloroethane PCE: Tetrachloroethene
1,1-DCA: 1,1-Dichloroethane TCE: Trichloroethene
1,2-DCA: 1,2-Dichloroethane cis-1,2-DCE: cis-1,2-Dichloroethene

trans-1,2-DCE: trans-1,2-Dichloroethene
1,1-DCE: 1,1- Dichloroethene
VC: Vinyl Chloride

Table 5-1 shows the chlorinated VOCs organized into these ethane and ethene suites.
This table also provides the total VOC (TVOC) concentrations and relative percentages for the
ethanes and ethenes for the four groundwater monitoring events (October 2002 through August

2003) discussed in this report.
Evaluation of the degradation of the ethane and ethene suite compounds is provided

below. The percentages of ethane and ethene compounds relative to the TVOC concentrations

for the July/August 2003 sampling event for each of the degradation suites are provided in cross

+1898\F1028308.doc(R02) 5-1



Table 5-1

NEW CASSEL INDUSTRIAL AREA

OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM
OFF-SITE YOC CONSTITUENT PERCENTAGES IN GROUNDWATER

MW-1 MW-2
Oct-02 Feb-03 May-03 Jul-03 Oct-02 Feb-03 May-03 Jul-03
Concen- Concen- Concen- Concen- Concen- Concen- Concen- | Concen- |
Constituent tratlon % of TVOC tration % of TVOC tration % of TVOC tration % of TVOC tration % of TVOC tration Y% of TVOC tration %% of TYOC tration | % of TVOC
Ethene Suite : | \
PCE 13 8.9 10 10.1 5.8 9.5 7.6 14.3 50 58 39 i 9.4 38 ! 6.1 45 | 6.1
TCE 7 541 51 515 34 558 27 50.8 360 41.4 zl0 ; 50.4 320 51.6 350 ! 472
c-DCE s 3.4 5 5.1 2.1 34 1.6 3.0 39 4.5 38 \ 9.1 32 5.2 38 ! 4.9
t-DCE - : - - - - - i - 0.7 0.1
1,1-DCE 49 336 33 333 15 312 17 32.0 420 48.3 130 312 230 371 310 41.8
vC - - - - -- -- - -
[TOTAL 146 100 59 100 60.9 35 512 100 869 100 417 ! 100 620 : 100 741.7 100
|Ethane Suite ' X
TCA 15 7.4 16 69.6 7.8 69.0 59 70.2 140 58.8 82 55.0 100 , 53.6 110 | 60.2
1,1-DCA 6 28.6 7 304 35 310 25 29.8 95 35.9 63 423 83 ! 445 7 383
1,2-DCA - - ! - - 2 0.8 2 1.3 2 i 1.1 1.6 0.9
1,1,2-TCA - | - ! - — L 0.4 2 1.3 1.4 08 1.2 0.7
TOTAL 21 ‘ 100 23 ! 100 11.3 100 8.4 100 238 100 149 100 186.4 100 ] 182.8 : 100
MW-3 MW-4
Oct-02 Feb-03 May-03 Jul-03 Oct-02 Jan-03 May-03 Jul-03
Concen- Concen- Concen-~ Concen- Concen- Concen- Concen- Concen-
Constituent tration % of TVOC tration % of TVOC tration % of TVOC tration % of TYOC tration % of TVOC tration Ya of TVOC tration % of TVOC tration Y% of TVOC
Ethene Suite ! :
PCE 22 34 27 i 39 55 4.7 73 4.0 130 6.5 120 7.4 99 6.8 110 7.1
TCE 322 50.3 440 63.7 700 60.0 1000 54.4 895 44.8 760 467 750 51.5 680 417
c-DCE 21 33 34 4.9 32 2.7 34 1.8 64 3.2 57 3.5 57 39 43 2.8
t-DCE - - - 1 Q.05 .- - 0.5 0.03 1.5 0.1
1,1-DCE 275 43.0 19G 275 380 32.6 730 39.7 911 45.6 690 42.4 550 37.8 720 46.3
VC - - - - - - - -
TOTAL 640 100 691 100 1167 100 1838 100 2000 100 1627 100 1456.5 100 1554.5 100
Ethane Suite
TCA 107 58.5 120 50.6 180 55.3 270 63.4 320 : 45.9 270 51.0 190 42.4 210 50.1
1,1-DCA 70 38.9 11 46.4 140 43.0 150 352 310 : 48.4 250 47.3 250 55.7 200 477
1,2-DCA 2 1.1 5 2.1 34 1.0 4.1 1.0 7 : 1.1 6 1.1 5.6 12 6.4 1.5
1,1,2-TCA 0.8 0.4 2 0.8 2 0.6 1.7 0.4 4 0.6 3 0.6 3 0.7 2.7 0.6
TOTAL 179.8 100 237 100 325.4 100 425.8 100 641 ; 100 329 100 448.6 100 419.1 100
NOTES ABBREVIATIONS
1. Units are in ug/l PCE: Tetrachloroethene TCA: 1,1,1-Trichlorcethane
2. Total VOC concentratiens are for chlorinated VOCs listed TCE: Trichlorogthene (,1-DCA: 1,1-Dichloroethane
--: Not detected ¢-DCE: «¢is 1,2-Trichloroethene 1,2-DCA: 12-Dichloroethane
t-DCE: trans 1,2-Trichloroethene 1,1,2-TCA: 1,1,2-Trichloroethane
1,1-DCE: 1,1-Trichlercethene
VC: Vinyl Chloride
1898/ TVOCPERCENT3 2003 anmual.xLsSheetl/ke 1 of 4 TVOCPERCENT3 2003 annual xls




Table 5-1

NEW CASSEL INDUSTRIAL AREA

OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM
OFF-SITE VOC CONSTITUENT PERCENTAGES IN GROUNDWATER

MW-5 MW-6
Oct-02 Jan-03 May 2003* Jul-03 Oct-02 Jan-03 I May 2003* Jul-03
Concen- Concen- Concen- Concen- Concen- Concen- Concen- Concen-
Constituent tration %% of TVOC tration % of TVOC tration % of TYOC tration % of TYOC tration Y% of TVOC tration Y% of TVOC tration % of TVOC tration % of TVOC
| Ethene Suite
[PCE 9 25.0 18 158 64 190 11 359 60 21.8 58 18.6 15 18.6 56 | 18.8
TCE 7 19.4 35 30.7 84 24.9 2.6 35 59 215 89 28.5 27 ! 335 a5 i 15.1
c-DCE 12 333 6 5.3 9.4 28 - 2 7.6 15 48 2.5 31 74 2.5
t-DCE -- - - - - - - - !
1,1-DCE 8 22.2 55 48.2 180 533 17 55.6 133 49.1 150 48.1 36 44.7 150 : 63.7
VC -- -- - - - -- -- -- :
TOTAL 36.0 100 114.0 100 337.4 100 30.6 100 275.0 100 3120 100 80.5 100 298.4 | 100
| Ethane Suite
TCA 7 77.8 39 75.0 190 189 35 24.5 122 7.7 170 783 23 732 270 ‘ 799
1,1-DCA 2 222 13 25.0 50 20.8 6.4 15,5 31 203 47 217 84 26.8 68 | 20.1
1,2-DCA - - 0.9 0.4 - - - - -
1,1,2-TCA -- - - - - -- [ -- -
TOTAL 9 100 52 100 240.9 100 41.4 100 153 100 217 100 ! 314 100 338 100
MW-7 MW-8
Gct-02 Jan-03 May-03 Jul-03 Oct-02 Jan-03 Muy-03 Jul-03
Concen- Concen- Concen- Concen- Concen- Concen- . Concen- Concen- !

Constituent tration % of TVOC tration % of TVOC tration % of TVOC tration % of TVOC tration Ve of TVOC tration ' % of TVOC tration ;% of TVOC tration % of TVOC
Ethene Suite
PCE - 7 18.1 5.3 22.5 7.8 22.5 2 222 3 30.0 1.5 17.0 29 2.1
TCE 4 15.1 4 t0.4 26 11.0 6 s 2 222 2 20.0 23 26.1 36 27.5
c-DCE 22 83.0 27 69.9 15 63.6 19 | 54.9 4 44.4 4 40.0 3.5 39.8 4.3 32.8
t-DCE - - - - i - - -- -
1,1-DCE 0.5 1.9 0.6 1.6 0.7 3.0 1.8 ; 5.2 1 111 1 10.0 1.5 17.0 23 ! 17.6
vC -- - -- - ! -- - -~ - !
TOTAL 26.5 100 38.6 100 23.6 100 34.6 i 100 9 100 10 100 8.8 100 13.1 100
Ethane Suite 1
TCA 0.5 33.3 0.7 333 0.7 333 1.1 379 1 ! 25.0 1 25.0 1.3 323 1.4 29.2
1,1-DCA 1 66.7 1.4 66.7 1.4 66.7 1.8 62.1 3 ‘ 75.0 3 75.0 27 67.5 34 70.8
1,2-DCA - - - -- - ' - - -
1,1,2-TCA -- -- - - - : -- -- -
TOTAL {5 100 2.1 100 2.1 100 29 100 4 i 100 4 100 4 100 4.8 100
NOTES ABBREVIATIONS

1. Units are in ug/l PCE: Tetrachloroethene TCA: 1,1,1-Trichloroethane

2. Total VOC concentrations are for chlorinated VOCs listed TCE: Trichloroethene 1,1-DCA: 1,1-Dichlorcethane

- Not detecled ¢-DCE: <cis |,2-Trichloroethene 1,2-DCA: 1,2-Dichloroethane
* Based upon review of historical results and the July 2003 resuits it appears that samples t-DCE: trans 1,2-Tnchloroethene 1,1,2-TCA: 1,1,2-Trichloroethane
MW-5 and MW-6 were inadvertantly switched during the May 2003 sampling event. 1,1-DCE: 1,1-Trichloroethene

VC: Vinyl Chloride
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NEW CASSEL INDUSTRIAL AREA

Table 5-1

OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM
OFF-SITE VOC CONSTITUENT PERCENTAGES IN GROUNDWATER

MW-9 EW-1B
Oct-02 Feb-03 May-03 Aug-03 Oct-02 Jan-03 May-03 Jul-03
Concen- Concen- Concen- Concen- | Concen- Concen- Concen- Concen-
Constituent tration % of TYQC tration % of TVOC tration % of TVOC tration % of TVOC tration % of TVOC tration % of TVOC tration % of TVOC fration % of TVOC
Ethene Suite
PCE 1 4.0 2 7.4 0.7 4.2 1.1 6.9 830 ! 80.4 470 76.0 670 81.5 420 79.6
TCE 21 84.0 22 81.5 13.0 824 13 81.3 87 i 8.4 64 10.3 71 8.6 40 7.6
c-DCE 1 4.0 1 3.7 0.8 5.1 0.6 3.8 68 f 6.6 33 8.6 50 6.1 39 7.4
t-DCE - - -~ - -- : 0.7 Q.1 a.5 0.1 4.5 0.1
1,1-DCE 2 8.0 2 7.4 1.3 8.2 1.3 8.1 47 4.6 31 50 31 3.8 28 53
vC - - - -- - : - - -
TOTAL 25 100.0 27 3000.0 15.8 100.0 16 100 1032 100 618.7 100 822.5 100 527.5 100
Ethane Suite
TCA 2 100 - 1.6 100 1.5 100.6 59 88.1 34 85.0 40 85.9 31 90.9
1,1-DCA - - - - 8 1.9 6 15.0 4.5 10.1 11 9.1
1,2DCA - - - - - - - .
1,1,2-TCA - - - - - - - -
TOTAL 2 [OC 1.6 100 1.5 100 47 10O 40 100 44.5 100 34.1 100
EW-1C EW-2B
Oct-02 Jan-03 May-03 Jul-03 Oct-02 Jan-03 May-03 Jul-03
Concen- | Concen- Concen- Concen- i Concen- Concen- Concen- Cencen- |
Constituent tration % of TVOC tration % ol TVOC tration % of TVOC tration ' % of TVOC tration % of TVOC tration Y of TVOC tration Y% of TVQC tration Y% of TVOC
Ethene Suite '
PCE 2 10.¢ - -- 0.7 34 17 93 16 9.0 18 11.1 16 9.3
TCE 18 50.0 21 100.0 13 100.0 20 96.6 98 56.6 110 61.8 93 57.2 95 55.3
c-DCE - - - - L9 11.0 19 10.7 17 9.5 18 10.5
t-DCE - - - - - - - --
1,I-DCE - - - - 7 4.0 5 28 5.5 3.4 5.9 3.4
VC - -~ - -- 32 18.5 28 15.7 29 17.8 7 215
TOTAL 20 100 21 ! 100 13 100 20.7 140 173 ' 100 178 100 162.5 ! 100 171.9 100
| Ethane Suite : :
TCA - - - - 4 ; 46.5 3 44.8 31 443 36 43.4
1,1-DCA - - - - 4 | 465 3 44.8 33 | 47,1 4.7 56.6
1,2DCA - - - - 06 | 70 0.7 104 0 8.6 -
{,12-TCA -- -~ -~ -- -- | -- - i -
TOTAL - -- - - 8.6 [ 100 6.7 100 7 [ 100 8.3 160
NOTES ABBREVIATIONS
1. Units are in ug/l PCE: Tetrachloroethene TCA: 1,1,1-Trchloroethane
2. Total VOC concentrations are for chlorinated VOCs listed TCE: Trichloroethene 1.1-DCA: 1,1-Dichloroethane
--- Not detected ¢-DCE: cis 1,2-Trichloroethene 1.2-DCA: 1,2-Dichloroethane
t-DCE: ftrans 1,2-Trichloroethene 1,1,2-TCA: 1,1,2-Tnchloroethane
1,1-DCE: (,!-Trichleroethene
VC: Vinyl Chloride
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Table 5-1

NEW CASSEL INDUSTRIAL AREA

OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM
OFF-SITE YOC CONSTITUENT PERCENTAGES IN GROUNDWATER

EW-2C BGE-1
Oct-02 Jan-03 May-03 Jul-03 Oct-02 Jan-03 May-03 Jun-03
Concen- Concen- Concen- Concen- Concen- ! Concen- | Concen- | Concen-
Constituent tration % of TVOC tration % of TVOC tration % of TYOC tration % of TVOC tration % of TVQC tration | % of TVOC tration % of TVQC tration Y of TVOC
Ethene Suite T
PCE - 0.8 100.0 1.8 72.0 — 26 26.5 13 26.0 31 30.1 34 27.9
TCE -~ : -- 0.7 28.0 - 65 66.3 28 56.0 65 63.1 79 64.8
c-DCE - - - - I P 2 4.0 ! ‘ 1.0 2 1.6
t-DCE - [ - - - -- i - i - ‘ -
1,1-DCE - - - - 6 : 6.1 7 B 14.¢ 6 I 5.8 7 5.7
vC - .- - - -- - - i -
TOTAL -~ 0.8 100.0 2.5 100.0 98 100 50 130 103 100 122 100
Lthane Suite i
TCA - - - - 5 625 7 58.3 4 57.1 6 66.7
1,1-DCA - - - - 2 ! 250 4 33.3 2 28.6 2 222
1,2-DCA - - - - 1 | 125 1 83 1 ‘ 143 1 11.1
1,1,2-TCA -- - -- -- - | - - ; -
TOTAL - - - — 8 : 100 12 100 7 100 B 100
BGE-2
Oct-02 Jan-03 May-03 Jun-03
Concen- Concen- Concen- | Concen-
Constituent tration % of TVOC tration % of TYOC tration % of TYOC tration % of TYOC
Ethene Suite
[PCE 9 13.4 16 21.1 11 15.0 10 18.9
TCE 55 82.1 56 3.7 43 74.1 39 73.6
c-DCE 1 L5 1 1.3 2 3.4 1 1.9
t-DCE - - - -
1,1-DCE 2 3.0 3 3.9 2 34 3 5.7
VC - - - -
TOTAL 67 100 76 100 58 100 53 100
Ethane Suite
TCA 2 160.0 3 100.0 3 100.0 2 100.0
1,1-DCA - - - -
1,2-DCA - - - -
1,1,2-TCA - - -~ --
TOTAL 2 100 3 ! 100 3 100 2 100
NOTES ABBREVIATIONS
1. Units are in ug/l PCE: Tetrachloroethene TCA: 1,1,1-Trichloroethane
2. Total VOC concentrations are for chlorinated VQOCs listed in the table TCE: Trichloroethene 1,1-DCA: 1,1-Dichloroethane
--: Not detected ¢-DCE: cis 1,2-Trichloroethene 1,2-DCA: 1,2-Dichloroethane
t-DCE: trans 1,2-Trichloroethene 1,1,2-TCA: 1,1,2-Trichloroethane
1,1-DCE: 1,1-Trichloroethene
VC: Vinyl Chloride
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section on Figures 5-1 and 5-2, respectively. The cross sections also include the TVOC

concentration contours for the July/August 2003 sampling event.

To provide data on the VOCs detected in groundwater upgradient of the study area,
groundwater quality results from the eight most-impacted monitoring wells within the NCIA, as
reported in the September 2000 NCIA RI/FS Report, were evaluated. These data are the most
recent results included in the 2000 RI/FS Report (RI groundwater sampling was conducted in
April 1999, August 1999 and January 2000). The data for three of these wells are presented on
the cross sections on Figures 5-1 and 5-2, and summarized in Table 5-2. The locations of the
RI/FS wells within the NCIA are shown on Figure 5-3. On-site groundwater quality data were

summarized on figures from the RI/FS Report, which are included in Appendix F.

Ethane Compound Suite

The occurrence and distribution of ethane compounds in the VOC plume suggest that
degradation is or was occurring. The parent compound TCA is the primary ethane species
constituent detected in on-site wells, accounting for between 91.6 percent and 98.5 percent of the
total ethane concentrations in the three wells with highest TVOC concentrations (N11853,
N10328 and N10470), as shown on Table 5-2 and Figure 5-1. Breakdown daughter product 1,1-
DCA accounted for between approximately 1.5 percent and 8.4 percent of the total ethane
concentrations in these wells within the NCIA. In off-site groundwater, the relative percentage of
TCA decreased relative to the on-site wells and the relative percentage of 1,1-DCA increased
relative to the on-site wells, indicating the degradation of TCA to 1,1-DCA. This is shown on
Figure 5-1 which presents the results from the July 2003 sampling event for the off-site wells.

Ethene Compound Suite

The predominant ethene compounds detected in on-site wells are breakdown products
1,1-DCE and 1,2-DCE at relative concentrations up to 98.6 percent to 94 percent, respectively
(see Table 5-2 and Figure 5-2). Parent products PCE and TCE were present at maximum

percentages of 15.3 percent and 9.1 percent, respectively.
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Table 5-2
NEW CASSEL INDUSTRIAL AREA
OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM
ON-SITE VOC CONSTITUENT PERCENTAGES IN GROUNDWATER
N-10328 N-10470 N-11855
Apr. 99 Aug. 99 Jan. 00 Apr. 99 Aug. 99 Jan. 00 Apr. 99 Aug. 99 Jan. 00
. Concen-| % of |Concen-{ % of |Concen-| % of }Concen-| % of |Concen-| % of |Concen-| % of [Concen-| % of |Concen-| % of |Concen-| % of
Constituent tration | TVOC | tration | TVOC | tration | FVOC |f tration | TVOC | traticn | TVOC | tration | TYOC i tration | TVOC | tration | TVOC | tration | TVOC
Ethene Suite
PCE -- 2 32 - 51 10.3 27 1.9 29 15.3 -- -- 12 1.1
TCE 4 6.0 2 32 2 32 8 1.6 7 0.5 10 53 -- 2 9.1 4 0.4
1,1-DCE - 58 935 60 96.8 420 84.5 1,400 96.8 150 79.4 i3 100.0 20 90.9 1,100 98.6
1,2-DCE 63 94.0 - - 18 3.6 13 0.9 - - -- -
vC -- - - -- -- - -- -- --
TOTAL 67 100 62 100 62 100 497 100 1,447 100 189 100 13 100 22 100 1,116 100
Ethane Suite
TCA 540 93.8 320 92.0 290 92.0 9,600 95.4 26,000 93.9 1,500 94.1 190 97.9 320 98.5 24,000 91.6
1,1-DCA 36 6.3 28 8.0 27 8.0 460 4.6 1,700 6.1 97 39 4 2.0 5 1.5 2,200 8.4
TOTAL 576 100 348 100 317 100 10,060 100 27,700 100 1,594 100 194 100 325 100 26,200 100
NOTES

1:  Units are in ug/l.
2:  Total VOC concentrations are for chlorinated VOCs listed.

1,2-Dichloroethene (comprised of cis and trans isomers)

-t Not detected.
ABBREVIATIONS

PCE: Tetrachloroethene
TCE: Trichloroethene
1,1-DCE:  1,1-Dichloroethene
1,2-DCE:

vC: Vinyl Chloride
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In the off-site downgradient wells (Table 5-1), PCE and TCE are the predominant ethene
compounds detected with relative percentages up to 81.5 percent and 100 percent, respectively.
Relative to the on-site wells, percentages of 1,1-DCE are lower in the off-site downgradient

wells varying between 1.6 percent and 63.7 percent.

An indication of the degradation of ethene suite compounds is the presence of breakdown
products cis-1,2-DCE and VC. Breakdown product cis-1,2-DCE is present in the downgradient
off-site wells at percentages ranging from 1.8 percent to 83 percent. Breakdown product VC is
present only in early warning monitoring well EW-2B at percentages between 15.7 and 21.5

percent of the total ethene concentration.

The varying occurrence and distribution of the parent and breakdown ethene compounds
between the NCIA and the downgradient wells may be the result of the many contaminant
sources in the NCIA, different periods and amounts of contaminant releases and/or overlapping

plumes.

5.2 Natural Attenuation Parameters

A recommended list of parameters to be monitored to evaluate natural attenuation (NA)
was presented in the RI/FS Report. These parameters were analyzed during the 2002/2003
monitoring program and included laboratory analysis of iron, total organic carbon (TOC),
alkalinity, chloride, nitrate, sulfate, carbon dioxide and methane, and field measurements of pH,

dissolved oxygen and oxidation/reduction potential (Eh).

Due to the limited historic data available for the natural attenuation parameters in the on-
site wells, the relative variation for these parameters was evaluated for the off-site monitoring
wells only. Table 5-3 presents the values of the NA monitoring parameters for the July/August
2003 sampling event for the early warning wells and off-site monitoring wells. This table also

includes the TVOC concentrations detected in the wells for the same sampling period.

+1898\F1028308.doc(R02) 5-11
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Table 5-3
NEW CASSEL INDUSTRIAL AREA
OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM
NATURAL ATTENUATION PARAMETER MONITORING RESULTS - JULY/AUGUST 2003
Sample Identification EwW-1B EW-1C " EW-2B Ew-2C Average Concentration
Sample Depth, ft. 154-164 506-516 132-142 504-514 from all Sampled Wells
Date of Collection 07/30/03 07/30/03 07/28/03 07/29/03 during Reporting Period
Laboratory Results
Total Iron U 0.513 U 0.552 0.8
Total Organic Carbon U U u u 0.6
Alkalinity 17 12 12 10 14
Chloride 322 14.8 349 7.3 38
Nitrate 57 6.3 25 1.9 4.8
Sulfate 20.6 1.6 11.2 U 19
Carbon Dioxide 65 16 67.6 12 42
Methane 0.001 U 0.032 U 0.01
pH 5.26 5.57 5.05 5.59
Dissolved Oxygen 0.26 8.70 0.4s 8.80
Eh 206 268 299 284
TVOC 563.13 21.27 181.54 14
Sample Identification MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 MW-7 MW-8 MW-9 Average Concentration
Sample Depth, ft. 90-110 110-130 130-150 180-200 90-110 110-130 90-110 120-140 305-315 from all Sampled Wells
Date of Collection 07/30/03 07/30/03 07/30/03 07/30/03 07/29/03 07/28/03 07/30/03 07/30/03 08/01/03 during Reporting Period
Laboratory Results
Total Iron U 0.204 1.68 U U U 0.138 2.54 U 08
Total Organic Carbon U U U U U U U U U 0.6
Alkalinity 9) 26 U 19 14 23 U 14 15 14
Chloride 64.3 41.2 41.3 47.8 525 130 228 242 12.8 38
Nitrate 4 5.9 5.6 8 5.4 4.7 5.9 5 1.8 4.8
Sulfate 30.4 19.5 23.9 5 315 236 29.5 30.7 16.9 19
Carbon Dioxide U 72 U 87 57 68 U 49 16.5 42
Methane 0.002 0.15 0.064 0.003 U 0.001 0.001 0.003 U 0.01
Field Measurements
pH 495 5.37 4.86 522 5.25 5.53 4.89 5.57 5.83
Dissolved Oxygen 315 0.31 0.35 0.58 7.66 0.42 5.72 4.10 8.55
Eh 318 232 177 201 340 434 340 192 390
TVOC 65 930.57 2,271.08 1,981.15 72.55 639.2 41.2 17.9 18.3
NOTES:

Units are mg/l for laboratory results and dissolved oxygen, millivolts for Eh and ug/l for TVOC.
U: Compound analyzed for but not detected.

TVOC: Total volatile organic compounds. .
130: Value varies by at least one order-of-magnitude from average value of all well sample results.
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According to the United States Environmental Protection Agency (USEPA) 1998
document entitled, “Technical Protocol for Evaluating Natural Attenuation of Chlorinated

Solvents in Ground Water,” biodegradation of chlorinated VOCs would be indicated by:

e Lowdissolved oxygen concentrations/anaerobic conditions;

e Negative Eh readings, and low nitrate and sulfate concentrations indicating reducing
conditions;

e FElevated concentrations of alkalinity, carbon dioxide and chloride, which are
produced as byproducts of biodegradation; and

e Total organic carbon concentrations greater than 20 mg/l to provide an energy source
for microbes capable of biodegradation of chlorinated VOC:s.

Since an unimpacted upgradient monitoring well is not available to serve as baseline,
well MW-7 was selected as the reference for the evaluation of the NA parameters. MW-7 is the

farthest downgradient well and contained low levels of VOCs.

For each quarter, nitrate and sulfate concentrations in early warning well EW-2B were
lower than those detected in well MW-7 (see Appendix D). Well EW-1B also contained sulfate
at levels slightly lower than MW-7.

In comparison to MW-7, slightly elevated concentrations of alkalinity and carbon dioxide
were detected in monitoring wells MW-1, MW.2, MW-4, MW-5 and MW-6. In addition, the
chloride concentrations in wells MW-5 and MW-6 were two to three times higher than those in

MW-7.

Although the above results indicate that conditions appropriate for biodegradation of
chlorinated VOCs could exist locally, a negative Eh value was not detected in any well during
any of the 2002/2003 sampling events, and dissolved oxygen concentrations were greater than
1.0 mg/l for all wells except in wells EW-1B (July 2003), EW-2B (July 2003), MW-2 (July
2003), MW-3 (February and July 2003), MW-4 (July 2003) and MW-6 (July 2003), when

dissolved oxygen concentrations ranging from 0.26 mg/l to 0.58 mg/l were measured. These
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results indicate groundwater in the off-site study is, in general, aerobic. In addition, no TOC
concentrations greater than 4.4 mg/l were detected in any well during the 2002/2003 sampling

events.

Based on these factors, it appears unlikely that significant biodegradation of the off-site
VOC plume is occurring. However, the presence of daughter product (1,2-DCE, VC and
1,2-DCA) suggests that a zone of biodegradation is or was present upgradient of the wells

sampled during this program, possibly within the NCIA source areas.
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6.0 CONCLUSIONS
The conclusions resulting from the October 2002 through August 2003 Off-site
Groundwater Monitoring and Assessment Program for the New Cassel Industrial Area (NCIA)

are provided below.

Groundwater Quality

e Groundwater south of the NCIA continues to be impacted by VOCs, primarily
chlorinated VOCs migrating from the NCIA,

e Plume depth increases with distance from the NCIA due to downward flow gradients
and influences of pumping of the Bowling Green Estates Water District supply wells,
as well as the densities of the VOCs of concern, which are greater than water.

e The most highly contaminated portion of the plume (depth of 110 to 200 feet below
ground surface and approximately 700 feet downgradient of the NCIA) is showing a
slight improvement in groundwater quality relative to previous sampling events,
possibly due to downgradient migration of the plume.

e The downgradient extent of the plume has not been delineated.

e The Bowling Green Estates Water District supply wells have historically been and
continue to be impacted by VOCs from the NCIA. Both supply wells show generally
increasing trends in TVOCs.

e The TVOC concentrations currently detected in the Bowling Green Estates Water
District supply wells (less than 150 ug/l in each well) are significantly less than the
maximum influent concentration for the treatment system of 1,200 ug/I.

Degradation of the VOC Plume

e Several plumes with multiple sources complicate the evaluation of natural
attenuation.

e It appears unlikely that significant biodegradation of the off-site VOC plume is
occurring. However, the presence of daughter product (1,2-DCE, VC and 1,2-DCA)
suggests that a zone of biodegradation is or was present upgradient of the wells
sampled during this program, possibly within the NCIA source areas.
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7.0 RECOMMENDATIONS

Based on an assessment of the groundwater sampling results from the four early warning
wells and the nine off-site monitoring wells for the period of October 2002 through August 2003,
the following recommendations are made for future monitoring and evaluation of groundwater

quality downgradient of the New Cassel Industrial Area (NCIA).

e The existing four early warning wells (EW-1B, EW-1C, EW-2B and EW-2C) and the
existing off-site monitoring wells (MW-1 through MW-9) should continue to be
sampled on a quarterly basis to provide monitoring of VOC contamination upgradient
of the Bowling Green Estates Water District supply wells and provide groundwater
quality and assessment of VOC contamination downgradient of the NCIA. The wells
should continue to be analyzed for VOCs as defined in the current Off-site
Groundwater Monitoring and Assessment Program.

e Construction and sampling of vertical profile temporary and/or permanent wells
should be considered to delineate the horizontal and vertical downgradient extent of
VOC contamination that has consistently been detected in the deeper wells of the
central off-site well cluster (MW-1 through MW-4).
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APPENDIX A
[
NEW CASSEL INDUSTRIAL AREA
OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM
- SUMMARY OF SAMPLE FIELD PARAMETER VALUES
- pH Specific Dissolved
Well (standard | Temperature | Conductance | Turbidity Oxygen Eh
- Number Dates units) Ce (ms/cm) (NTU) (mgN) (mv)
EW-1B 10/02 6.23 15.4 0.240 40 2.92 190
1/03 5.45 14.4 0.199 0.3 1.42 290
- 5/03 5.46 15.1 0.189 5.7 2.53 344
7/03 5.26 15.6 0.190 8.0 0.26 206
EW-1C 10/02 6.56 12.9 0.130 42 7.78 124
- 1/03 5.90 12.0 0.097 3.5 11.51 273
5/03 6.03 12.0 0.120 9.2 9.10 266
7/03 5.57 - 12.3 0.105 20.1 8.70 268
- EW-2B 10/02 6.00 16.0 0.201 32.4 1.59 273
1/03 5.33 14.4 0.146 0.7 1.53 273
- 5/03 5.32 15.1 0.149 5.8 2.00 315
7/03 5.05 15.6 0.147 0.9 0.45 299
EW-2C 10/02 6.59 12.5 0.063 5.7 8.15 109
- 1/03 6.12 11.4 0.047 0 8.37 219
5/03 5.98 12.2 0.049 6.2 9.04 298
7/03 5.59 12.8 0.048 20.1 8.80 284
- MW-1 10/02 5.46 17.2 0.316 1.5 2.74 252
2/03 5.10 14.9 0.245 1.1 2.02 379
5/03 4.92 15.4 0.282 0.9 3.88 390
- 7/03 4.95 16.2 0.270 4.9 3.15 318
MW-2 10/02 5.89 16.8 0.277 18.3 1.20 135
2/03 5.67 15.1 0.225 0.4 1.15 228
- 5/03 538 153 0.216 1.5 3.43 342
7/03 5.37 16.3 0.224 7.1 0.31 232
MW-3 10/02 4.72 16.9 0.145 27 2.28 93
- 2703 450 i35 0.168 0.1 0.85 165
5/03 4.64 15.7 0.184 8.9 2.50 273
- 7/03 4.86 16.7 0.206 11.9 0.35 177
MW-4 10/02 5.69 16.7 0.295 6.7 2.21 206
2/03 5.32 10.1 0.221 0.9 1.63 339
- 5/03 5.22 15.5 0.224 0 2.95 323
7/03 5.22 16.4 0.221 0.5 0.58 201
-
-l
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APPENDIX A (continued)

NEW CASSEL INDUSTRIAL AREA
OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM
SUMMARY OF SAMPLE FIELD PARAMETER VALUES

pH Specific Dissolved
Well (standard | Temperature | Conductance | Turbidity Oxygen Eh
Number Dates units) Ce (ms/cm) (NTU) (mg/l) (mv)
MW-5 10/02 5.86 16.2 0.338 7.4 9.05 222
1/03 5.63 14.7 0.237 0.6 8.76 354
5/03 5.64 16.4 0.281 5.8 7.69 309
7/03 5.25 16.1 0.247 5.6 7.66 340
MW-6 10/02 5.94 16.3 0.455 6.2 2.51 208
1/03 5.66 14.6 0.309 13.9 1.07 286
5/03 5:70 16.1 0.377 43 2.37 266
7/03 5.53 16.1 0.432 7.9 0.42 434
MW-7 10/02 5.24 14.4 0.216 6.6 5.70 273
1/03 5.02 12.9 0.161 1.0 4.72 307
5/03 5.14 15.0 0.163 2.5 6.14 316
7/03 4.89 14.4 0.159 24.7 5.72 340
MW-8 10/02 6.15 14.2 0.246 17 4.08 2
1/03 5.79 12.9 0.176 29.9 3.45 126
5/03 5.66 14.8 0.185 35 5.06 178
7/03 5.57 14.4 0.172 20.1 4.10 192
MW-9 10/02 7.08 13.8 0.170 5.6 7.87 176
2/03 6.97 12.5 0.117 1.2 8.26 283
5/03 6.21 14.5 0.105 2.7 9.59 339
8/03 5.83 13.9 0.100 6.8 8.55 390

Notes:

C° - Celsius

ms/cm - millisiemens/centimeter
NTU - Nephelometric Turbidity Unit
mv - millivolt

mg/l - milligrams per liter
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APPENDIX B

EARLY WARNING WELL AND OFF-SITE MONITORING WELL
VOLATILE ORGANIC COMPOUND RESULTS

+1898\G1022302.DOC



APPENDIX B

NEW CASSEL INDUSTRIAL AREA

OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM

MONITORING WELL SAMPLE RESULTS
VOLATILE ORGANIC COMPQUNDS

Sample Idenlification EW-18 EW-1B EW-18 EW-18 EW-18 EW-18 Ew-18 EW-18 Contract | NYSDEC Class GA
Sample Degth, f ) 154-164 154-164 154-164 154164 154-164_ 154-164 154-164 154-164 Required |  Groundwater
Date of Collection ) 09/25/01 01/28/02 04/25/02 07/18/02 10/16/02 01/29/03 05/08/03 07/30/03 Detection Slandard or
Dilution Factor 1.0 50.0 T 1.0 1.0 1.0 1o 10 Limit Guidance Value
Units (ugh) (ugh) (ugll) (ugll) (ugh) (ug/h) (gl (ugh) (ugh) (ug/l)
Dichlorodiflucromethane u u U u u u u u 05 58T
Chloromethane u u v u V] u N u 05 5ST
Viny! Chloride u u u u u u u u 05 28T
Bromomethane u U u u U u u v 0s 58T
Chlaroethane u u ¥} U u V) u u 05 58T
Fluorotrichloromethane u U U u u U v 9] 05 58T
1,1-Dichleroethene L) 45 39 £ 47 D ET] H 28 0.5 SST
Methylene Chloride u 26 u 7] u [¥] 3] u 0s 5sT
trans-1,2-Dichlorosthene [} u u 08 u 07 051 0.52 LK1 58T
1.1-Dichloroethane 38 u 10 7 [] [ 48 31 05 58T
2.2-Dichioropropane - §] [T} U u u u v 05 58T
¢ig-1,2-Dichloroethene 58 D 87 64 D “4D 8 D E 50 D 39 05 5 ST
Chioroferm u u 03 u 2 u [¥] 1] 0.5 78T
Bromochloromethane U u u Y] [ u u Y 05 55T
1,1,1-Trichloroethane 40 59 520 41D 59 D 4D 40 0 31 us 58T
1,1-Dichlorpropene u u ) u u U u u 05 58T
Carbon Tetrachloride u ) u u u v u u 08 55T
1,2-Dichloroethane u U u u §) U u v 05 0.6 5T
Trichloroethene 66 D 120 91 D 67 D 87 D 64 D 710D 40 D 05 58T
1,2-Dichloropropane u u u u u u u V] 0.6 18T
Bromodichloromethane u u u u u u u u 05 506GV
Dibromomethane u 19) ) U U u v u 0s 55T
cis-1,3-Dichloropropene U u u u u u Y] u 05 045ST*
trans-1,3-Dichloropropene u u v u u u U u 05 0457
1,1,2-Trichloroelhane u u u u u u u v 0.5 18T
1,3-Dichloropropane U u u u U u u u 05 55T
Tetrachloroelhene 630 D 1000 780 © 840 D 830 D 470 D 670 D 420 D 0s 55T
Dibromaochloromethane u u u u u u v U as 50GV
Chlorabenzena u u u u v u U v 05 SS8T
1,1,1,2-Tetrachloroethane u u U v u u u u 05 53T
Bromoform U u 8] u u u v u 05 S0GV
1,1.2,2-Tetrachloroethane u u v U u 8] U U o5 58T
1,2,3-Trichloropropana 7] u u §] u u 7] u 05 604ST
Bromobenzene U u u u u u u u 05 58T
1,3-Dichlorobenzene 11 U u 2 2 17 1 0.5 38T
1,4-Dichlerobenzene 07 ] 0.8 09 u 0.9 0.86 [V] 05 35T
1,2-Dichlorobenzene [t} V] u v] u u u v 05 asT
1.2 4-Trichlorobenzene V] V) u U [§] u u V) 0s 58T
Hexchlorobutadieng U v U u u u u v 05 0.58T
1,2,3-Trichlorobenzene u §] v u u §] u U 05 58T
Methyl-ten-butyl ether v u u u u u 0.57 18 0.5 —
Benzene v u v u u u u u 05 18T
Toluene v u V] U u u u u 0.5 58T
Ethylbenzene Jy U v U u u V) u as 587
m-Xylene v u U u u u u u 0.5 58T
p-Xylene Y] u 8] u u u ] u 05 58T
o-Xylene u u u V] u 1] u u 0.5 58T
Styrene u u u u U v u u 05 55T
|'sopropylbenzens (Cumene) u u u ) u V) u u 0s 55T
n-Propyibenzene u u v v u u U u 05 58T
1,3,5-Trimethylbenzene u u u u u v) u u 0.5 58T
2-Chlorotolusna v u u u 1 U 18 05 55T
4.Chlorotoluene u u u u V] 2 v on 05 8T
teri-Butylbenzene u u u u V) u u u o5 587
1,2,4-Trimethylbenzene V] u u u u u u U 0.5 58T
sec-Butylbenzene U U u [v] u u u u 0.5 58T
[p-1sopropyttoluene(p-Cymene) 1] v V] u 08 v u v s 557
|n-Butylbenzens U u u u u "] U 1] 0.5 557
Total VOCs 839.2 1337 10371 840.7 11118 663.6 871.74 56513 —

QUALIFIERS: NOTES:

U; Compound tyzed for but not dets d *: Value pertains to the sum of the isomers

J: Compound found at & concentration below the CRDL, value estimated ST: Standayd

*: Result reported as a sum of 2,2 -dichioropropane and cis-1,2-dichioroethene GV: Guidance Value

E: Compound alion ds instrument calib range, value estimated Not established

D: Result taken from reanalysis at a secondary dilution Dlndicales value exceeds NYSDEC Class GA groundwater standard

or guidance valua
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AFFENDIX B
NEW CASSEL INDUSTRIAL AREA
OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM
MONITORING WELL SAMPLE RESULTS
VOLATILE ORGANIC COMPOUNDS

Sample identification _ EW-1C EW-1C ~ EWIC EW-1C EWAIC EW-1C EW-1C EW-1C Contract [ NYSDEC Class GA
[sample Depth, 508-516 506-516 506-516 506-516 506576 506-516 506-516 06518 Required |  Groundwater
Date of Collection o 09/25/01 01728102 oaso2 |7 “ernainz 101602 01/29/03 " osi08i03 07/30/03 | Detection Standard or
Dilution Factor 1.0 10 1.0 10 10 . ’ 10 1.0 1.0 ] Limit Guigance Value
Units (ugf) (ug/l) (vgh) {ug/) (ugh (ug/h (ug/) (ug/) tug/ (G
Dichtoredifluoromethane u u u U U v u u 0.5 95T
Chloromethane u u u u u u u V] [+X] 58T
Vinyl Chloride u V) u u V) u v u a5 28T
|Bromomethane u u u u U u u u 05 58T
Chioroethane u u u u u u u u 05 58T
F ichloro h, u u u u v u u v 05 98T
1.1-Dichloroethene V] u u u uU u u u 05 58T
Methylene Chloride u u v u U u u u 05 58T
trans-1,2-Dichloroethene u U U V] u U u V] as 5ST
1.1-Dichioroelhane u u u u u u u u oS 58T
2.2-Dichloropropane V] u v U u v u u o5 58T
cis-1,2-Dichloroethene u U v u u v u u 05 asT
Chioroform u u u v u U u u 05 78T
Bromochloromethane u u ¥} u u v u u 05 55T
1,1,3-Tachloroelhane v u u u u u u u 05 58T
1,1-Dichlompropene V) u v u u v U V) 05 58T
Carbon Tetrachloride V] u U u 05 08 u 0.49 J 05 55T
1.2-Dichloroelhane v Y Y] u u Y] U u 05 068T
Trichloroethene 12 13 15 11 18 21 13 20 05 58T
1,2-Dichloropropane U u u v u U U u 0.5 18T
Bromodichloromethane u Y] u u v u U v 0.5 850GV
Dibromomethane u v u u v u u y 05 58T
cig-1,3-Dichloropropene u u u v u u v u 05 0.48T*
trans-1,3-Dichloropropene u u u u v u U u 0.5 0487
1,1,2-Trichloroethane u v U u u u u u 0.5 18T
1,3-Dichloropropane v u u u u V] u u 05 58T
Tetrachloroethene u 06 s u F v u 078 05 58T
Dibromachioromethana u u u u u U U u [\ 506GV
Chiorobenzene u u u V] u v U U 05 557
1,1.1,2-Telrachioroethane u u u u u v u v 05 55T
eromoform v u v u u v u u 0s 50GV
1,1,2.2-Tetrachioroethane u U u v u V] u v 05 58T
1,2.3-Trichloropropane V] u U u V) 1] u V] 0.5 00487
Bromobenzeno u u u V] U u U V] 0.5 58T
1,3-Dichlorobenzene u u u u u U u u ik 3sT
1,4-Dichlorobenzene v u 8] v u u u u 0.5 3sT
1.2-Dichlorobenzene u u v u u u u u (] 38T
1.2,4-Tnchlorobenzene u u v v v v v v 0.5 58T
Hexchlorobutadiene v u u u u u U u [E-] 05 ST
1.2.3-Trichlorobenzena u u u U u u u u 05 58T
Methyl-tent-butyl ether u v v u u u u U 05 —_
Benzene u u u v v u 5] v 05 18T
Toluene v u u v u V) U u as 5ST
y u u v v u v u v 0.5 58T
m-Xylene % u u u u u v u 0.5 5ST
p-Xylene u [t} v u v u u u 05 sST
o-Xylene v v u u v v u v 0.5 58T
Styrene u v v u u u u v 0.6 58T
|isoprepytbenzene (Cumene) u U (1) u u u u u 05 55T
n-Propylbenzene u u u u u u u v 0.5 58T
1,3,5 Trimelhylbenzene v v v v u u u V] 0.5 58T
2-Chlprotoluene u u v u V] u u u 0s 58T
4-Chlorotoluene v v u v v u u v 05 55T
tert-Butylbenzene v v v v u v 13} u 05 55T
1,2.4-Trimethylbanzene U u v v u u u U 05 58T
sec-Butylbenzene u v u v v u u v 0.5 SST
p-isopropyltoluene(p-Cymene) u V] u U u U U v 0.5 98T
{n-Butylbenzene U u U u U U U U 0.5 58T
Total VOCs 12 1368 20 13 205 2186 13 21.27 —
QUALIFIERS: NOTES:
U: Compound analyzed for but nol detected *: Value pertains to the sum of the isomers
J: Compound found al a concentration below the CRDL, value estimated ST: Standad
*: Result reporled as a sum of 2,2- prop and cis-1,2: GV: Guldance Value
E: Comp exceeds range, value estimated Not established
0: Resuit 1aken from reanalysis at a secondary dilution Dlndicales value exceeds NYSDEC Class GA groundwater standard

8: Cornpound found in Lhe method blank as well as the semple of guidance vajue
U™ Resull qualifiad as non-detect basad on validation criteria
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APPENDIX B
L) NEW CASSEL INDUSTRIAL AREA
OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM
MONITORING WELL SAMPLE RESULTS
VOLATILE ORGANIC COMPOUNDS

|
Sample ldentification EW-2B Ew-28 EVV-2B EW-2B EW-28B Ew-2B EW-28 EW-28 Contract | NYSDEC Class GA
Sample Depth, ft N EREEL 132-142 132142 132-142 132-142 132-142 132-142 132142 | Required |  Groundwater
Date of Call | ovmsmi | orsp2 04/25/02 o19/02 10/16/02 01/29/03 05/08/03 07/28/03 | Deleciion Standard or
Dilution Factor 10 5.0 50 50 1.0 18 10 1 | Limi Guidance Value

my |Units (ug) {ugh) (ug/) (ugM (ug/) (ugly (ugl) (ughl) "(ugl) (ug/y
Dichiorodifluoromethane v u u u v u u u 05 58T
Chlaromethane u ] U U u 5] u u 05 557
Vinyl Chloride 59 0 32 24 29 32 28 29 a7 0% 28T
Bromomethane u u U U U V] u U 0.5 58T

- Chloroethane 26 v 24 19 ] u u v 05 58T
Fluorotrichloromethane 0.6 u U u v v Y v 05 58T
1,1-Dichloroethens 43D 10 8 u 7 5 55 59 05 58T
Methylens Chloride 1.5 39 u u u v U u 05 58T
trans-1,2-Dichloroethene v U V) u u u U u 0% 557
1,1-Dichlorogthane 150 D 24 9 5 4 k] 33 47 05 58T

' 2 2-Dichloropropane - ] u U u u U 05 587
cis-1,2-Dichlorosthens E 25 19 18 19 19 17 18 a5 58T
Chioroform u u u u U 0.5 0.5 0.56 X3 78T
Bromochloromethane 5] u u U U ) u u 0s 58T
1,1,1-Trichloroethane 85 b 16 [] 5 4 a a1 18 05 58T

B |1 1 Dichiorpropene m U U v u u v u 0s ssT
Carbon Tetrachloride U u v v u u Y] u 0.5 58T
1,2-Dichlorosthane 0.7 u a.s 1] K] 0.7 0.67 ] 0.5 0.8 8T
Trichloroethene 140 D 130 100 D 84 D 28 110 D 23 D 95 D 05 58T
1,2-Dichlaropropane u V) V) U u v} u u o5 18T

MR [sromodichioromethane u v v u v v U u 05 soGv
Dibromomethane v u u u u u u u 05 58T
cis-1,3-Dichloroprapene u u u V) u U u u 05 045T*
trans-1,3-Dichloropropene u u u u u u U v 05 04 ST*
1,1,2-Trichloroethane u u u u u u u u 0s 1587

- 1,3-Dichloropropane u v) u v u 1] u V) 0.5 587
Tetrachloroethene 20 21 17 71 17 16 18 16 0.5 58T
Dibromochioromethane u v u u U u v u 05 50GV
Chiorobenzene 13 u v u 09 1 11 0.78 0.5 58T
1,1,1,2-Tetrachlorosthane v u v v 0] u v v 05 58T

M |Bromoform u v v u v U v v 0.5 506GV
1,1,2,2-Tetrachloroethane u U U V] V] u u u 05 587
1,2,3-Trchloropropane X3 u u u V] u 0.67 u 0.5 0.04 5T
Bromobenzane u v u u 5] 5 V) u 05 55T
1,3-Dichlorobenzene u V] u v u V] V] u a5 38T

P 1,4-Dichlorobenzene u U u v u ) 0] V) 0.5 38T
1,2-Dichlorobenzene u v u v v v u u 05 38T
1,2 4-Trichlorobenzene ") v v u 9] u U u 0s 58T
Hexchlorobutadiene U u u v u U 5] 5 05 0SST
1,2.3-Trchlorobenzeng v} U u V] u u V] u 0.5 58T
Methyi-tert-butyl ether v ] v u u v u U 05 —

- Benzene u v u v v v 9] u 0.5 18T
Toluene u v v v v v u v 05 58T
Ethylbenzene U u " " B u u v 05 58T
m-Xylene v V) ) u u v 5] 5 0.5 58T
p-Xylene 1] U u u u v 5] V) 0.6 58T

P |o-Xylene v v [T} u u u u [T} 05 5ST
Styrene U u u u u v u u 0.5 5ST
Isopropylbenzene (Cumene) U u (V] V] u u u V] a5 58T
n-Propylbenzene u u u u u u u u 0.5 5ST
1,3,5-Trimethytbenzena u U u 5] u V) u u 0.5 58T

@ [2-Chiorotoluene v v v U u u u u 05 58T
4-Chlorotoluens u u v u u u u u [:X §5T
tert-Butylbenzene u u u [9) u u v v 0.5 58T
1.2 4-Trimethylbenzene u u u ] 5] u u u oS 55T
sec-Butylbenzene v u u u u v U U 0.5 58T

- p-Isopropylioluene(p-Cymene) u u u u v u u u 05 58T

Butylb U v u u U Y] u u 0.5 5ST

Total VOCs 5322 261 209.5 189 182.5 186.2 172.04 181.54 —
OUALIFIERS: NOTES:
U: Compound analyzed for but not detected *: Value pertains to the sum of the isomers

- J: Compound found al a concentration below the CRDL, value estimated ST: Standard
**: Result reported as a sum of 2,2- dichloropropane and cis-1,2-dichlorosthene GV: Guidance Value
E: Compound concentration exceeds instrument caiibration range, value estimated —- Nol eslablished
D: Resuit laken from reanalysis et a secondary dilution Indicates value exceeds NYSDEC Class GA groundwater standard
B: Compound found in the method blank as well as the sample or guidance valus

- Resutt qualified a3 non-detect based on validalion criteria

-
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APPENDIX B

NEW CASSEL INDUSTRIAL AREA
OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM
MONITORING WELL SAMPLE RESULTS
VOLATILE ORGANIC COMPOUNDS

Sample |dentification R EW-2C EW-2C EW-2C Ew-2C EW-2C EW-2¢C ~ Ew-2C Contract } NYSDEC Class GA
{sample Depth, f 504-514 504-514 504-514 504-514 504-514 504-514 504-514 Required Groundwater
Date of Collection 09/25/01 7 01/28/02 04/25/02 07/19/02 1016/02 05/08/03 07/29/03 Detection Standard or
Dilution Factor 1w 1.0 10 1.0 1.0 10 1.0 __Limt_ | Guidance Value
Units (ugh {vgh) (ugh) (ug/l) {ugh) {ug/) (ug/h (ug/) (ug/)
Dichlorodifluoromethane u v u u u u u v 05 58T
Chiloromethane u u u U u u u v 05 58T
Vinyl Chlonde U u U U U u u u [F] 28T
Bromomethane u v v u u u U it s 58T
Chloroethane u u v u u u u v 05 58T
Fluorotrichloromethane u u v u u u v v 0.5 58T
1.1-Dichloroelhene u u u v u v u v 05 58T
Methylene Chioride v u u v u u u v 05 58T
trans-1,2-Dichloroethene v U u U U u u v 05 SST
1,1-Dichloroethane u u u U u u u v 05 58T
2,2-Dichloropropane U V] u V] V] u u u 05 58T
cis-1,2-Dichloroethene V] u V] u u V] u v 05 58T
Chlaroform v V] u u u v u u 05 78T
Bromochloromethane v u u u u v u u 05 58T
1.1,1-Trichforoethane v u u U U U u v 0.5 58T
1,1-Dichlorpropene V] u u V] ¥] v u v 05 58T
Carbon Tetrachloride u u V] u u v u u 05 58T
1,2-Dichloroethane u v v u u u u v 0.5 065ST
Trichloroethene u u v u u U 07 u 05 55T
1,2-Dichloropropane V] u V] u u V] u U 05 18T
Bromadichioromethane u u u u u v u v 05 50GY
Dibromomethane u u u ) U v u v 05 58T
cis-1,3-Dichloropropene u u u ¥] V] u u v 05 a4s8T*
trans-1,3-Dichloropropeng u u u u u u U v 0s 03 8T"
1,1,2-Trichloroethans u u u u u u ¥) v 05 18T
1,3-Dichloropropane U U U v v u U V) 05 55T
Tetrachloroethene u u u 1 9 18 v s 5ST
Dibromachloromethane u v u v u U v v 05 506GV
Chlorobenzene u u v u u U u u as 587
1.1,1.2-Tetrachloroethane U u u u u u U v 05 58T
Bromaoform u 5] v u v u U 1] 05 506GV
1.1.2.2-Tatrachloroethane U U u u u u v v 05 58T
1,2,3-Trichloropropane U U u U U U u u 0.5 0.04 5T
Bromobenzene U v v v v 15 v u 1] 58T
1,3-Dichlorobenzene u u v v U u u v 05 8T
1,4-Dichlorobenzene u v v u U u V] u a5 3sT
1,2-Dichlorobenzense ) u u u u u u U 05 38T
1,2 4-Trichlorobenzene u u u u u v u 1] 05 58T
Hexchlorobutadiene u u v u u v U v 0.5 0.5 ST
1.2,3-Trichlorobenzene u u u U U u v v 0.5 58T
Methyl-tert-butyt sther u u ] U U u u u &1 —_
Benzene u u u u u u u v 05 187
Toluena u u u u v u v 14 05 58T
Ethylbenzene 5] U u uv Y] u u U 0s 58T
m-Xylene u u u v v u u u 05 58T
p-Xylene u V] u ¥) ) u V] uU 05 58T
o-Xylene u u U u u V] u u 05 587
Styrene u v u u u u u u 0.5 5 ST
Isopropylbenzene (Cumene) ] V] u u u V] u 1] X3 55T
n-Propylbenzene u v u u u u u u 05 58T
1,3,5-Trimethylbenzane U U u U u v u u 0.5 55T
2Z-Chiorotoluene u u u u u u u u 05 55T
4-Chlorotolueng u U u u ] v U u 05 58T
lert-Butylbenzene u 1] v v u u U v 0.5 55T
1,2.4-Tnmethylbenzene u u u u u ] U u 0s 58T
sec-Butylbenzene ¥] V] u u v v u u 0.5 58T
p-lsopropyltcluene(p-Cymene) u u u u u u U V] 0.5 58T
n-Butylbenzene u u u Y 1] U u U 0.5 S ST
Total VOCs 0 0 0 1 0 25 1.4 —
QUALIFIERS: NOTES:
U: Compound analyzed for but not detected *: Value pertains fo the sum of the isomers
J: Compound found et a concentration below the CRDL, valus sstimated ST; Slandard
**: Result reported as a sum of 2,2 -dichloropropans and cis-1.2 GV: Guidance Value
E: Compound concentration exceeds instrument calibration range, value estimated ~--: Not established
D: Result taken from reanalysis at a secondary dilution Dlndicales value exceeds NYSDEC Clase GA groundwater standard
U*: Result qualified as non-detect based on velidation criteria or gutdance value
Wt 10/28/03
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APPENDIX B
NEW CASSEL INDUSTRIAL AREA

OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM

MONITORING WELL SAMPLE RESULTS
VOLATILE ORGANIC COMPOUNDS

Sample Jdentification MW MW-1 Mw-1 Mw-1 MW-1 MW-1 Contract | NYSDEC Class GA
[Sample Depth, 1t 90-110 9010 90-110 90-110 90-110 90-110 901 Required |  Groundwater
Date of Collection 11/02/01 01724/02 04/25/02 07/16/02 101702 02/03/03 05/06/03 07/30/03 | Detection Standard or
Dilution Factor {10 1.0 20 1.0 10 10 1.0 10| Limit Guidance Value
lunits (ug/) (ugh) {ug/l) (ugh) (ugll) (ugl) {ug) (ugll) “{ugll) (ug/l) B
Dichlorodifluoromethane u U U u u v V] u 0.5 587
Chloromethana v V) v V) v v v v 05 55T
Vinyl Chloride u u u v u u v v 0.5 28T
Bromomethane u u u U u U u u DS §ST
Chlaroethane ) v u v u v V) u 05 58T
Fluoratrichloromethane U u Y] ] v u Y v 05 58T
1,1-Dichloroethens 18 8 26 2 49 33 19 17 0.5 §sT
Methylene Chloride v u u v u u v v 05 587
trans-1,2-Dichloroethene v 1) 1) 5 u v v i} 05 58T
1,1-Dichloroethane 28 2 5 4 § 7 35 25 05 58T
2,2-Dichloropropane - U v v 5] u 9] 05 587
cis-1,2-Dichloroethene 1.1 1 3 2 5 5 21 16 0.5 58T
Chloroform 05 U v 1 2 2 13 [} .5 78T
Bromochioromethane u u Y v u v U U 0.5 58T
1,1,1-Trichloroethane 78 4 w0 J 10 15 18 78 59 as 5ST
1,1-Dichlerpropene v u u u U] v u V] 0s 58T
Carbon Tetrachloride v v u v v v u u 08§ 58T
1.2-Dichioroethane Y Y] u U U Y ] U 05 06 ST
Trichloroethene 21 16 52 DJ 55 E 70 51 D 34 27 0.5 58T
1,2-Dichloropropane ) u v v u v u ) 05 18T
Bromedichloromethane v u u v v 1] 1] u 0§ S0GV
Dibromomethane u u u u U Y] u u 05 58T
cis-1,3-Dichloropropene 1] u u v V] U U 1] 05 D4ST"
trans-1,3-Dichloropropene u v v 1} 1] V) V) V) 0.5 0487
1,1,2-Trichloroethane u v u v v u V] u 0.5 18T
1,3-Dichloropropane u u Y v U v u U 05 58T
Tetrachloroethena 41 3 9 ] 13 10 58 7.8 DS 587
Dibromachlaromethane u ) v u u u v 1) 05 S0GY
Chlorobenzene v u 1] V] u u V] u 05 58T
1.1,1,2-Tetrachioroethane v v v u v u v V) 05 68T
Bromoform u u v v 1] 1] u v 05 50GV
1,1,2,2-Tetrachloroethane u u v v v u v 1] 0.5 58T
1,2,3-Trichloropropane u u U 1) 3] u u U 0.5 004 8T
Bromobenzene u v u u u V] u u 05 §ST
1.3-Dichlorobenzene u v u u v v u u 0.5 1sT
1,4-Dichlorobenzene u u 1) v u u 5 V] [E] 387
1,2-Dichlorobenzene u v v v v v v v 0.5 38T
1,2,4-Trichlorobenzene u u [} v v v 1] u 0.5 58T
Hexchlorobutadiene ") 1) U u U u u v 05 0587
1,2,3-Trichlorobenzene u u ) u v u u u 05 58T
Methyl-tert-butyl ether u 1) u u v u u 34 08 —
Benzens u v v v v v v u 0.5 157
Toluene U v u v v u u u 0% 58T
Ethyibenzena ") V] u U 9] u u u 0.5 58T
m-Xylene u v u V] V) v V] v 05 58T
p-Xylene 1} u V) V) v u i} u 0.5 58T
o-Xylene u v V) V) u u V) u 0.5 58T
Styrene u v u 1] v u v u 0.5 68T
Isopropylbenzene (Cumene) u u u u u V] V] u 0.5 58T
n-Propylbenzene u v u 1) u u 5] u 0.5 58T
1.3,5-Trmethylbenzene u u u u v 1] v 1] 0.5 58T
2-Chlorotoluena u u u v U Y] V] u 0.5 587
4-Chlorotoluene v u v v v u V] u 0.5 55T
tert-Butylbenzene u U U V] u u u u 0.5 58T
1.2,4-Trimethylbenzene u v v v v v v v 9.5 58T
sec-Butylbenzene v U U u u u Y ) 0.5 58T
p-tsopropyltoluene(p-Cymene) 1] u i} v u U u v 0.5 SST
n-Butylbenzene u U 1] U u ] u U 0.5 58T

Total VOCs 533 M 105 106 169 124 135 65 —
QUALIFIERS:; NOTES:
U: Compound analyzed for but not detected *: Value pertains to the sum of the isomers
J: Compound found at a concentration below the CROL, value estimated ST: Standard
**: Result reported as a sum of 2,2- dichloropropane and cis-1,2-dichloroethene GV: Guidance Value
E: Compound i ds instrument calibration range, value estimated —: Not establishad
D: Rasult taken from reanafysis at a secondary dilution Dlndicates value exceeds NYSDEC Class GA groundwaler standard
B: Compound found in the method blank as wall as the sample or guidance value
U*:Result qualified as non-detact based on validation criteria
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APPENDIX B
NEW CASSEL INDUSTRIAL AREA
OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM
MONITORING WELL SAMPLE RESULTS
VOLATILE ORGANIC COMPOUNDS

Sample Idenlification MW.-2 MwW-2 MW.2 Mw-2 MW-2 MW.2 Mw-2 Mw-2 Contract | NYSDEC Class GA
|Sample Depth, ft 110-130 o0 10130 | 110-130 110-130 10430 110130 _ 110-130 Required | Groundwater
Date of Collection ] 11/02/01° 01/24/02 vazamz [ Tomewoz | fodsmz 02/03/03 050603 | " o7mom3 Detection Standard or
Dilution Factor 10 10 10 X R B 1.0 10 G0 Limit Guidance Value
Units {ug/l) {ug/} (ug/l) {ug/l) {ug/l) ] {ug/l) {ug/h {ug/l) {ug/) (ug/h)
Dichlorodifluoromethane U U u u u u ] u 0.5 58T
Chioromethane v u u u u u Y] u 05 5ST
Vinyl Chloride u u u u u U v u 0.5 257
Bromomethane v V] u v u u u u 0s 58T
Chloroethane u 1 2 v 08 08 0.7 0.86 0.5 58T
Flyorotrichloromethane u u u 5] u u 8] U o5 58T
1,1-Dichloroethene 540 D 440 D 480 D 190 E 420 130 D 230 D 30 D o5 58T
Methylene Chioride 19 u u V) a8 1) u* 0.74 05 55T
trans-1,2-Dichloroethene U U u ) u Y U 0.77 05 58T
1,1-Dichloroethane 140 D 140 D 140 D 5L E 95 63 D 83 N 70 D 05 5ST
2,2-Dichloropropane - u u U u u 05 5ST
cig-1,2-Dichioroethene 48 *°E 5 420 17 29 38 32 36 05 557
Chloroform 52 2 4 28 4 4 49 4.4 05 757
Bromaochioromethane U u u U Y] U v U 05 58T
1,1,1-Trichloroethane 230 D 220 D 210 D 75 E 140 82 D 100 D 110 O 0.5 58T
1,1-Dichlorpropene V] V] u 1] 1] ] u u 05 58T
Carbon Tetrachloride u U u U U a8 u 05 58T
1,2-Dichloroethane 2.2 u 2 U F 2 2 18 05 06 5T
Trichloroethens 580 § 500 D 50D 190 E 360 210 D 320 D 350 D 0s 557
1,2-Dichloropropane u U 1] u u v u u 05 18T
Bromodichloromethane v v u U U u u u 05 506GV
Dibromomelhane '8 u [ 8} v u u u 05 58T
cis-1,3-Dichloropropene u u u u u y 1) V] s 04 8T
trans-1,3-Dichloropropene U U U v u u v v 0s 045T"
1,1,2-Trichloroethane 1.5 ] u u 1 2 1.4 12 s 18T
1,3-Dichloropropane [ ] U u u ] ] [ 05 58T
Tetrachloroethene 49 JD 53 D 52 D 26 50 39 38 0 45 D 05 58T
Dibromochioromethane v u v v u u u u 05 50GV
Chlorobenzene v u U U v u u u o5 55T
1,1,1,2-Tetrachloroethane u u u u 9] u v u as 58T
8 'm u u u u u ) v u 0.5 506GV
1,1,2,2-Tetrachloroethane U ¥ u u u U U u 0.5 58T
1,2,3-Trichloropropane u V] U u U V] V] 1] 0.5 0.04 ST
Bromobenzene u v u v u v u u 0.5 58T
1,3-Dichlorobanzene u y u u u u u u 05 3IsT
1.4-Dichlorobenzene u u u u u ) u U 05 3sT
1,2-Dichlorobenzene u u v u u u u u 05 3sT
1,2,4-Trichlorobenzene u U v U U U v u [ 55T
Hexchiorobutadiene u u U u u U U] 1] 05 0.58T
1,2,3-Trichlorobenzene u u U u u U u v 0.5 58T
Methyl-tert-butyl ether u u u v] u u u u 05 —
Benzene u U v u u u u U o5 18T
Toluene u u v v v u u u 05 58T
Ethylbenzene u ) U u u u u u 05 58T
m-Xylene u u u u u u u u 0.8 58T
p-Xylene U u u u u " ) u oS 55T
o-Xylene U V] 3} U v u u v os 58T
Styrene u U U U v u u u 05 587
Isopropylbenzene (Cumene) u v u u v u U 1) 0.5 58T
n-Propylbenzene u ) u u u u u u 05 58T
13,5 Trimelhylbenzene u 7] u u u u u u 05 58T
2-Chlorotoluena u uU u v U U u u 05 58T
4-Chlorotoluene u ) u 1) u v u u 05 58T
tert-Butylbenzena u ‘U u V] v V] u u 0.5 58T
1,2,4-Trimethylbenzene u V] u V] u [} U u o5 55T
sec-Butylbenzene [ v v v u U U u 05 55T
p-1sopropyltoiuena(p-Cymene) u U u u u u u u 0.5 58T
n-Butylbenzene U u 3] U u U U U 0.5 55T
Total VOCs 1697.8 1383 1382 552 11127 570.8 8128 930.57 -—
QUALIFIERS: NOTES:
U; Compound analyzed for but not detected *: Valug panaing 16 the sum of the isomers
J: Compound found at a concentration below the CRDL, value estimated ST: Standard
**: Result reported as a sum of 2.2 -dichloropropane and cig- 1 2-dichloroelhene GV: Guidance Value
E: Compound ation i calibration range, value astimated ot established
D: Result taken from reanalysis at a secondary dilution Dlndica(as value exceeds NYSDEC Class GA groundwater standard
U*Resull qualified as detect based on validation criteria or guidance value
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APPENDIX B

NEW CASSEL INDUSTRIAL AREA
OFF-5ITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM

MONITORING WELL SAMPLE RESULTS

VOLATILE ORGANIC COMPOQUNDS

Sample Identification MW-3 MW-3 MwW-3 MW-3 MW-3 MW-3 MW-3 MW-3 | Contract | NYSDEC Class GA
Sample Depih, ft 130-150 130-150 130150 | 130-150 130-150 130-150_ 130-150 130-150 | Required Groundwater
Date of Q_DIIection - 1 11‘12/01 01/24/02 04/24/02 07/16/02 10/16/02 02/03/03 U_.‘s/UGl03 07150/03 Detection Standard or
Dilution Factor R "~ 10 50.0 1 10 10 10 1.0 Limit Guidance Value
Units (ugh) (ug/) (ugl) (ugh) (ugh) (g wgl) {ug/l) (ugh) (ugh)
Dichloredifluoromethane u u u u U u [§] u a5 58T
Chioromethane u v u U u u 9] U 0.5 58T
Viny! Chionde v u u u u u u U 05 28T
Bromomethane u u U u u u u u 0.5 55T
Chlaroethane 07 1 u 1 u 1 07 0.98 05 58T
Fluorolrichloromethane U u u u u u u Y 0.5 55T
1,1-Dichloroethene 900 D 770 D 390 D 670 E 215 D 190 O 380 D 730 D 0.5 587
Methylene Chioride TA [V] 50 D 3 09 E] u 22 0s 58T
trans-1.2-Dichloroethene 05 Y u U U u U 1 05 58T
1.1-Dichloroethane 230 D 250 0 130 D 210 E 700 110 D 140 D 150 D os 58T
2.,2-Dichloropropane . u * u V] u U 05 55T
cis-1,2-Dichloroethene 54 “E 40 25 D W E 21 34 2 34 D 05 55T
Chloroform 8.7 3 U u 2 4 41 41 (3] 78T
Bromochloremethane 5 u u 48 u u v v o5 58T
1,1,1-Trichlorosthane 350 D 350 D 160 D 20 E 107 D 120 D 180 D 270 D 05 58T
1.1-Dichlorpropene u v v v u u u v os 58T
Carbon Tetrachloride u u v u u u 0.93 u 05 58T
1,2-Dichloroethane 5.1 u v U 2 0] 34 41 05 0.6 ST
Trichloroethene 1200 D 1000 D 450 D 920 E 322 D 440 D 700 D 1000 D 05 58T
1,2-Dichloropropane U u u u u V] 1] u 05 18T
Bromodichloromethane u u u u v u u u 05 50GV
Dibromomethane v u u u u U u u 05 58T
cis-1,3-Dichloropropens u u u u u u u u 05 D45T"
{rans-1,3-Dichloropropene Y u u u u u u v 05 0457
1,1,2-Trichloroethana 21 2 u 2 o8 2 2 17 05 18T
1,3-Dichloropropane %) U U U v U 3] %) 0s §ST
Tetrachioroethene 67 E 74 0 28 D 70 E 22 270 55 D 73 D 05 58T
Dibromochloromethane u u u v ) u v u 0s S0GV
Chiorobenzene ) ) v U u u u u 05 5ST
1,1,1,2-Tetrachloroethane u u v u u u u u 05 SsT
Bromoform u u u u u v u u 05 S0GV
1,1,2 2-Tetrachloroethane u u u u U ] V] u 05 55T
1.2.3-Trichloropropane u u u u u u V] u 05 0.04 ST
Bromobenzene u v u u u u v u 0s 58T
1,3-DichMorobenzene v v v ) v u v u 0.5 asT
1,4-Dichlorobenzene u u u u ] U u 1] 0.5 38T
1,2-Dichiorobenzene u u V] u U u u U as asT
1,2, 4-Trichlorobenzene U u v u 5] u u u 0s 58T
Hexchlorobutadiene u u u u v u v u 0.5 0.5 ST
1,2,3-Trichlorobenzena u v} ] u 1] u u u 05 58T
Methyl-teri-butyl ether U u u ) u u u u 0.5 .
Benzene u u u u v u u v 05 18T
Toluene v u v v v u ur u s 55T
Elhylbenzene v u u u U u u u 05 58T
m-Xylens u v u U u u ) v 0.5 58T
p-Xylene U 5 u U u u v Y 0.5 55T
o-Xylene u u v v v v v U Qs 58T
Styrene u u v u u u u ] 05 58T
Isopropylbenzena (Cumene) V] v V] v u u u u a5 55T
n-Propylbenizena u u ] ] u u u u o5 5 8T
1,3,5-Trimethylbenzene v v u u v u v u s 58T
2-Chlorotoluens u u u u u u u u [ 58T
4-Chlorotolusne u ) v v u v u u as 58T
tert-Butylbenzene u u u 1] v u v u 0.5 55T
1,2,4-Trimelhylbenzene u ) u v u u u ) 05 58T
sac-Butylbenzene u u v u v u u u 0.5 55T
p-I1sopropyltoluene{p-Cymene) u 1] ¥} u u u v u 0.5 58T
n;Bﬁtylbenzena u ] 1] U 1] u u U 0.5 58T

Total VOCs 2822.2 2480 1273 2190 822.7 936 1498.13 2271.08 —
QUALIFIERS: NOTES:
U: Compound analyzed for but not detected *: Value pertains to the sum of he isomers
Ji dfound at 5 below the CRDL, value estimated ST Standard
**: Resull raporied as a sum of 2,2- dichloropropane and cis-1,2-dichloroethene GV: Guidance Value
E: Compound ation i range, value estimated —-: Not established
D: Result laken from reanalysis at a secondary dilution Dlndiules value exceeds NYSDEC Class GA groundwater standard
B: Compound found in the method blank as well as the sample or guidance value
*: Sample result highly estimated, based on validation criteria
U*:Result qualified a5 non-delect based on validation criteria
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APPENDIX B

NEW CASSEL INDUSTRIAL AREA
OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM

MONITORING WELL SAMPLE RESULTS
VOLATILE ORGANIC COMPOUNDS

Sample identification MW-4 MW-4 MW-4 Mw-4 [ Mwee MW-4 MW-4 MW-4 Contract | NYSDEC Class GA
§ampleg!h, LS - . 180-200 180-200 180-200 180-200 _ 180-200 180-200 180-200 "~ 180-200 Required Groundwater
Date of Collection 1170209 01/24/02 04/24/02 07116/02 ooz - 02/03/03 05/06/03 07/30/03 Detection Standard or
Dilution Factor ] 10 50.0 1.0 100 100 10 1.0 Limit Guidance Value
Units (ug/) (ughy (ughty (ug/) (ug/h) (ug/l) (ug/ly (ug/t) (ugh) (ugh)
Dichlorodiflupromethane u v u u u u u u 05 58T
Chlgromethane v v v u u u u u 05 55T
Vinyl Chloride u V) (1) v u u U u 05 257
Bromomethane u u u U (1) u u u 0.5 58T
Chloroethane 07 1 u V) u 1 11 0.95 05 55T
Fiuorotrichioromethane U u U u u U u u 0s 58T
1,1-Dichloroethene 100 D 750 D 530D 520 D 911 D 690 D 5-5-0 ] 720 D 05 ssT
Methylene Chioride 8.9 v 55 D U 7 3 U 38 05 SST
trans-1.2-Dichloroethene 0.8 Y [ Y u 1] 0.54 15 05 58T
1,1-Dichloroethane Moo 280 D 180 D 170 D 310 250 D 250 O 200 D 03 8587
2,2-Dichloropropane -~ U - 1] u ] U U 0.5 58T
cis-1,2-Dichioroethene [P 64 O 43 ~'D 38 0 84 57 0 57 0 43 D 05 58T
Chtoroform 24 3 u 37 BD 4 3 32 3 s 78T
Bromochloromethane u u u 8] u u u U 05 SST
1,1,1-Trichloroethane 350 D 280 D 180 D 170 D 320 270 D 180 D 210 O 0s 581
1,1-Olchlorpropene u V] u u ) u u u 05 S8T
Carbon Tetrachloride 1] v 1] u U U 12 1] 05 557
1,2-Dichloroethane 7 u u u 7 6 58 64 05 06 5T
Trichloroethene 1900 © 750 © 350 0 450 D T 895 D 760 O 750 O 580 D 05 557
1.2-Dichloropropane V] 1] u u u 1] 1] U 05 187
Bromadichloromethane V] v u u u u u u as 506GV
Dibromomethane u v U u V] u u V] 05 68T
cis-1.3-Dichloropropene v u u u 9] u u u 05 04587
trans-1,3-Dichloropropene U u u u U Y] U u 0s Q4sT*
1,1,2-Trichloroelhane X1 3 u 4 40 3 3 27 0.5 18T
1,3-Dichloropropane U U U U 1] Y ¥ [} 05 58T
Tetrachioroethene 150 D 130 D 38 D 70 130 120 D 99 D 110 D 0.5 557
Dibromochloromethane u u u u u u u u 05 50GV
Chiorobenzene u u u u ) u u V] L] 58T
1.1,1,2-Tetrachloroethana u u v (1) u v u u 0s 587
Bromolomm u u v u u u u u 0s 50GV
1,1,2,2-Tetrachloroethane u U u v u u u u 0s 58T
1,2,3-Trichloropropane v u u u u u v u 05 004 8T
v u u u u u u u 0s §ST
1,3-Dichlorgbenzene u u v u u u u u 05 357
1,4-Dichlorobenzene v u U u V] U u u 05 357
1,2-Dichiorobenzene u u u u u v u u 0s 3sT
1,2.4-Trichlorobenzene u u U u u 1] u u 05 58T
Hexchlerobutadiene u u U u u u V] u 05 05sT
1,2,3-Trichlorobenzene v u ) u 1} U u u 05 58T
Methyl-tert-buty! elher u u u u u u u u 05 —
|Benzene v v v u u u ] u 05 18T
Toluene u v v v U u U u 0.5 §ST
Ethyibenzene u u u U u u u U 0.5 58T
m-Xylene u u u (1) u u u - v 0.5 28T
p-Xylene u u u u u u u V] 05 58T
o-Xylene 1] u u u V] u u 1] 05 55T
Styrene u u v u u u V] V] 05 58T
Isopropylbenzene (Cumene) v U v U u u u v 05 58T
n-Propylbenzene u u u u U u u u 05 55T
1,3,5-Trimethylbenzene U U u u u u u u 05 58T
2-Chlorototuene V] u U v 5] u u u 05 587
4-Chlodloluene u U u u u U u u 05 58T
{ert-Bulylbenzene v u u u U v ) u 0.5 58T
1,2,4-Trimethylbenzene v u u u u v v u 05 58T
sec-Butylbenzene U u v 1) V] v u v 0.5 58T
p-Isopropyltoluene(p-Cymene) u u u u u u u u o5 58T
y 9] U u u u u u U 05 55T
| Total VOCs 30154 2301 1578 1496 2652 2163 1910.64 1981.15 -
QUALIFIERS: NOTES:
U: Compound analyzed for but not detecied “: Value pestains 10 the sum of the isomers
J: Compound found al a concentration below the CRDL, value estimated ST: Standard
= Resull rsparted ax a sum of 2,2- dich and cis-1,2- GV: Guklance Value
E: Comp con exceeds range, value estimated Not established
©: Result taken from reanatysis at a sscondary dilution [Jincicates vatue exceeds NYSDEC Class GA groundwater standard
B: Compound found in the method blank as well as the sample or guidance value
U*.Result qualified as non-detect based on validation criterta
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APPENDIX B
NEW CASSEL INDUSTRIAL AREA
OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM
MONITORING WELL SAMPLE RESULTS
VOLATILE ORGANIC COMPOUNDS

&mple Identification MW-5 MW-5 MW-5 MW-35 MW.5 MW-5 MW-5 . Mw-5 Conlract | NYSDEC Class GA
Sample Depth, i 90-11_0“ 90-110 90-110 90-11L - 90-110 ~ 980-110 a0-110 90-110 Required Groundwater
Dale of Collection 11/05/01 01/24/02 04_/_2_5/02 07/17/02 10/18/02 01/30/03 T _05/07/03 07/29/03 Oetection Standard or
Dilution Factor 19 10 16 10 ) e 10 10 [ umi Guidance Value
Units {ug/) (ug/l) fug/n (ug/ (ughy (ugh) (ugh (ug/) (ug/) (ug/l)
Dichiorodifluoromethane U u u u u u u v 05 58T
Chloromethane [} U u u v U v u a5 58T
Vinyl Chloride V) u u u V) u u u 05 25T
Bromomethane u u u u u u U u a5 58T
Chioroethane u u u v u u 068 u 05 58T
Fiuorotrichloromethane U u v u u U U 05 5ST
1,1-Dichloroethene 1" 10 3 2 8 55D 180 D 17 05 587
Methylene Chioride u u v u u v v [ 08 58T
trans-1,2-Dichloroethene v v u u u u y Y as 58T
1.1-Dichloroelhane 15 2 08 u 2 13 50 D 6.4 05 58T
2,2-Dichloropropane u U v u U u u u 05 587
cis-1,2-Dichloroethene u 05 1 [ 12 [] 9.4 U s 587
Chloroform u u 03y u u u 12 055 05 TsT
Bromochloromethane u U u u u u u 05 55T
1,1,1-Trichloroethane 15 15 4 3 7 38 180 0 35 05 88T
1,1-Dichiorpropene U v u u v 1] v u v a5 58T
Carpon Tetrachionde v u u u Y u 074 v 05 587
1,2-Dichloroethane v U u u U 0.99 u 05 0.6 8T
Trichloroethene 25 2 2 1 7 3% 84 D 28 05 58T
1,2-Dichloropropane u u V) u u V) v u 05 18T
Bromodichloromethane u U u u 1) u u V] s 50GV
Dibromomethane v 1% v u u v u 1] as 587
cis-1.3-Dichloropropene u v u v U v u v 05 0.4S8T*
trans-1,3-Dichloropropene u v v [} u u V) V) 05 0.48T*
1,1,2-Trichloroelhane v u v u u u V] u 05 18T
1,3-Dichloropropane (1) u u v u u ] Y] 05 SST
Tetrachloroethene a7 18 25 19 [] 18 64 D 1" o5 587
Dibromochioromelhane u u u u u u u u 0S5 50GV
Chlorobenzene u v u v U u U v 25 587
1,1,1.2-Tetrachloroethane U U u u u u U V) a5 58T
Bromoform u v U V) v u u V) 05 50GV
1,1,2,2-Tetrachloroethane u u u u u u u u 05 587
12,3 Trichloropropane u 8] u u U U u v 05 00487
Bromobenzene 8] U u u u u u u o5 58T
1,3-Dichiorobenzens u v u u v v U U [} 38T
1,4-Dichlorobenzene u v ) u V) v 5] u a.5 3sT
1,2-Dichlorobenzene v u v v v v u v 05 3IST
1,2 4-Trichlarobenzene u u u v v u u v 05 58T
Hexchlorobutadiene u u U u u v U u .5 0ssT
1.2,3-Trichlorobenzeane u v v u U V] u u 05 58T
| Methyi-tert-butyl ether u u v ) V) v 07z v as _
Benzene v u u U u 9] 1} U [ 1sT
Toluene u u u u u v u u 0% 58T
Ethylbenzene u v u v u u u v 0.5 58T
m-Xylene U u u v u u u V) 05 58T
|-Xylene U u v u v u v 1] 0.5 98T
o-Xylene i v v U u i3 1} v (5] 58T
Styrene v u v v u u u v 05 58T
Isopropylbenzene (Curnene) U U v u u V] U U 0.5 58T
n-Propylbenzene u u U V] u u u u 05 58T
1.3,5-Trimethylbenzens v u u u u u [t} u 05 55T
2-Chlorotoluene u u v v v v U V] 0.5 557
4-Chlorololuene 1] u v v u u u u oS 58T
tert-Butylbenzene u u 1] v u u v V) 0.5 58T
1,2,4-Trimethylbenzene u V] v u V] V] u V] 0.5 58T
sec-Butylbenzene v U u u u V) u u 05 58T
p-Isopropylicluene(p-Cymane) u U u v v v u u 05 58T
n-Butylbenzene [l u u u u Y v [t} 05 58T
i Total VOCs 33.7 455 36.1 31 45 166 581.73 1255 —
QUALIFIERS: NOTES:
U: Comp for but not * Value penains to the sum of the isomers
J:C found ata below the CRDL, value estimated ST Standard
*: Resull reported as a sum of 2,2- dichioroprop and cls-1,2 h GV: Guidance Value
E: Comp range, value estimated : Not established
0: Result taken from reanalysis at a secondary dilution Dlndicmes value exceeds NYSDEC Class GA groundwater standard
B: Compound found in the method blank as well as the sample or guidance value
U*: Result qualifled as non-detect based on validation criterta
v+ Based upon review of historical results and the 8lh Guarter results il appears thal samples MW-5 and MW-6 were Inadvertantly swilched during the May 2003 sampling event.
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APPENDIX B
NEW CASSEL INDUSTRIAL AREA

QFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM

MONITORING WELL SAMPLE RESULTS
VOLATILE ORGANIC COMPOUNDS

Sample Identification MW-6 MW-6 MW-6 MW-6 MW-6 MW.-6 MW-g*" MW-6 Conlract | NYSDEC Class GA
|sample Depth, f  mo-130 [ 110130 110430 | vierzo | 110130 110-130 110-130 110-130 Required Groundwater
DateofCollection | 110501 01/25/02 pansio? 0717102 10118/02 01/30/03 05/07/03 07/28/03 Detection Standard or
|Ditution Factor e 19 10.0 1.0 50 Y] 1o 10 | Limt | Guidance Value
Units {ug/h) (ugh) (ugh) (ug/y {ugh) (ugh) (ugf) (ug/h (ug/h (ugM)
Dichlorodifluoromethane U v U U u v v u 05 55T
Chloromethane u v u u u v u u a5 58T
Vinyl Chloride u u v u u U u U 0.5 28T
Bromomethane u u u u ¥} [¥] u u 0s 58T
Chioroethane u u U v v 1) u 14 [E3 5ST
Fluorotrichloromethane U u 1J u v U u u 05 58T
1.1-Dichlorgethene 270 D 72 D 100 D 9 D 135 150 D 28 180 D 0.5 58T
Melhylens Chlsride 13 u u 5D u 12 u u 05 58T
trans-1,2-Dichloroethene v u U u [ ) U 05 5ST
1,1-Dichtoroethane 52D 8 33 2 k3 47 D 8.4 68 D a5 557
2,2-Dichloropropane - u - U ] [ 1] u 05 55T
cis-1,2-Dichloroelhene 22 13 9~ ] 21 15 2.6 7.4 0.8 58T
Chioroform 11 U 1 v u 1 v 14 a5 78T
Brornochleromethane 1] u u u u u u U 05 58T
1.1,1-Trichloroethane 240 D 39 D 96 D ) 122 170 D 23 270 D 0.5 58T
1,1-Gichiorpropane y u v v v u u u 0s 58T
Carbon Tetrachloride U v v ) v v ) u 0.5 58T
1,2-Dichloroethane 0.8 U u u u u u u 0.5 0.8 8T
Trichloroethene 93 D 54 D 43 510D 59 89 D 27 45 0 0.5 58T
1,2-Dichloropropane U 1] 1] u u U V] U 05 18T
Bromodichloromethane u v u v u u u u as S0GV
Dibromomethane u v v v v v u u 05 58T
cis-1,3-Dichloropropene u u u U v v u u 0.5 0487
trans-1,3-Oichigroprapene u 1] U U u u V] u 0.5 C45T*
1,1,2-Trichloroethane u 1] v v u u U v 0.5 18T
1,3-Dichloropropane u 1} 1] v v v u u 05 587
Tetrachioroethene 80 O 37 D 68 E 47D 60 58 D 15 56 D 05 58T
Dibromochlaromathane u v u v v v u 1} 05 S0GV
Chlorobenzene u v u u u u u u 0.5 55T
1,1,1,2-Tetrachloroethane ) ) u 1) u u u u 05 s ST
Bromoform v V] u v u v u U 05 506GV
1,1,2.2-Telrachloroethane u u u v u v u u 05 557
1.2,3-Trichloropropane u v U ) ) u u u X3 004 ST
Bromobenzene v u u u u U u u X3 587
1,3-Dichlorobenzene u v v v u v u u 05 asT
1,4-Dichlorobenzene u u v u v u v v 05 18T
1,2-Dichlorobenzene v ) v 5] v v v V] 0.5 357
1.2 4-Trichlorobenzena u u u u u U u u 05 5587
Hexchlorobutadiene v u u u u u U u 05 05sT
1,2,3-Trichlorobenzene 18 u u u u u u u 0.5 58T
Mathyl-tert-butyl ether u ) u V) u u u u 05 —
Benzene u v 1) 0 u u u u 05 187
Toluene u v u v v v u 1} 0.5 58T
Ethylbenzene v U " u u u 1] u 05 58T
m-Xylene v v v u u u Y u Q.5 55T
p-Xylene ) u u ) ) v v u 05 §ST
0-Xylene u u ) v 0 5] v u 058 5sT
Styrene u u u v v v v u 0.5 58T
sopropylbenzene (Cumene) v v u u u u u u 0.5 58T
n-Propylbenzene u 1] 1] u 1] 1] u 1] 0.5 58T
1,3,5-Trimathylbenzene u v v v u u u u 0.5 58T
2-Chiorotoluene u u u u 1) u u v 05 58T
4-Chlorotoluene U u u u v u v v 0.5 587
fert-Butylbenzene 7] U u u v u u ) 0.5 58T
1,2,4-Trimethylbenzene u u u U u u u u 05 557
sec-Butylbenzene u v v u V) u v u 0.5 58T
p-isopropyltoluene(p-Cymene) U ] u u u u V] U 0.5 58T
n-B‘E_lzlbenzene 4 U Y] U v v U U 0.5 557
] Total VOCs 761.2 301 351 330 428 542 111.8 628.2 —
OUALIFIERS: NOTES:
U: Compound analyzed for but not delected ™ Value pertains o the sum of the isomers
J: Compound found at a concentration below the CRDL, value estimated ST Standerd
**: Result reported as a sum of 2,2- dichloropropane and cis-1,2-dichloroethene GV: Guidance Value
E: Compound i i t range, value estimated Nol established
D: Result taken from reanalysis at a secondary dilution Dlnd'lcates value exceeds NYSDEC Class GA groundwater standard
B: Compound found in the method blank as well as ths sample or guidance valua
U*: Result qualified as non-detect bassed on validation criteria
*+ Based upon review of historical results and the 8th quarter results it appears that samples MW-5 and MW-6 were inadvertanily swilched during the May 2003 sampling event.
Vvoasth 100f 13 10/28/03
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PPENDIX B

NEW CASSEL INDUSTRIAL AREA

QFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM
MONITORING WELL SAMPLE RESULTS
VOLATILE ORGANIC COMPOUNDS

' Sample MW-7 MW.7 MW.-7 MW-7 MW7 MW-7 MW7 Contract | NYSDEC Class GA
Sample Depth, 1l 90-110 - 90-110 90-110 80110 90-110 90-110 90-110 Required Groundwater
Date of Collection 11/05/01 01725002 04/24/02 071602 10/18/02 01/29/03 05/07/03 Detection Standard or
Dilution Facor e 10 RE 10 10 10 6 10 | timit | cuidance varue
Units {ugl) (ugh) {ug/) (ug/l) {ug/ {ugn) (ugl) (ug/l) (ugll) (ug/l)
@ [Dichiorodifluoromethane 1] u 9] u u v u y 035 587
Chloromethane u u 1] v u u v v 05 58T
Vinyl Chloride u u y u u 1] u u 05 28T
Bromomethane u u 1] v u u u u 05 65T
Chloroethane u u u u v u u U 0.5 55T
4 |Fluorotrichicromethane u u u u u [t} u u 05 58T
1,1-Dichloroethene u 05 07 2 0.5 06 0.74 18 0.5 58T
Methylene Chloride U u y u 3] u u u 05 55T
trans-1,2-Dichloroethene U u u u 4] U u u 0.5 S ST
1,1-Dichloroethane 07 1 1 2 1 2 14 18 05 58T
- 2,2-Dichioropropane i u - U u u u u 05 55T
cis-1,2-Dichloroelhena 23 % 1 15 ** 18 22 27 15 19 0.5 58T
Chloroform u u u u u v v U 05 78T
Bromochloromethane v u u u u u v u 0.5 58T
1,1.1-Trichloroethane v 0.5 08 2 05 0.7 0.7 11 0.5 55T
- 1,1-Dichlorpropene v u ] u u u u Y 0.5 58T
Carbon Tetrachloride u v u u u v u u 05 58T
1,2-Dichloroethane u v u U v v u U 05 0.6 8T
Trichloroethene 2 3 3 8 4 4 26 & 05 58T
1 2-Dichloropropane ! u u u u u u u u 05 18T
- Bromodichloromethane v u v v v u u u 05 50GV
Dibromomethane v u u u v u u u 05 58T
cis-1,3-Dichloropropene u u V] u u u u u 0.5 0.45T*
trans-1,3-Dichloropropene u U V) u V) u u V) 0.5 0.48T*
1,1,2-Trichicroethane u u U u u u u V) 05 18T
1,3-Dichloropropane u u u U u U u J 05 58T
W' |Tetrachloroethene 5.2 0 4 s u 7 53 78 05 58T
Dibromochloromethana v y u u u u u Y 05 S0GV
Chlorobenzene u v u y u U u u 05 58T
1,1,1,2-Tetrachloroethane ] u u u u u u u 05 58T
Bromotorm u u u u u U u u 05 506GV
' 1,1,2,2-Tetrachloroethane U u u V) u 1]} v u 05 58T
1,2,3-Trichloropropane v u u u u ] u u 05 0.04 5T
Bromobenzene u u u u u u u U 05 55T
1,3-Dichlorobenzene u u u v u u u U 05 38T
1,4-Dichlorchenzene v u u u u v u U 05 3sT
@' |1.2-Dichlorobenzene u u u v u U v u 05 3sT
1,2 4-Trichlorobenzens v U v v u u u u 05 58T
Hexchlorobutadiene v v u u u U 4] u 05 058T
1.2,3-Trichlorobenzene u 1] v u u u 1] U 05 58T
Methyl-tert-butyl ether u u v 2 u 2 16 a7 05 —
- Benzens y v u v v u U u 05 18T
Toluene y u u u v 9] u Y] 05 55T
Ethyibenzens v u v u v u u u 05 58T
m-Xylene u Y u u ] u u U 25 55T
p-Xylene u Y v v v u v u 0.5 58T
- o-Xylene v u v u u v u u 05 55T
Styrene u u u v v v u u 0.5 58T
Isopropylbenzene (Cumene) v U u u u U U u 05 5 ST
n-Propylbenzene u u ) ) v v u u 0.5 58T
1,3, 5-Trimethyltbenzene v u U u u u U 3] 05 55T
2-Chlorotoluens v v u v v v u u 05 58T
- 4-Chlorotoluene u u v u v v u u 05 58T
tert-Butylbenzene v u U u u u V) v 05 58T
1.2,4-Trimethylbenzene ] u u u ] 1] 1] u 05 58T
|sec-Butylbenzene u u U u U u u u 05 55T
p-Isopropyltoluene(p-Cymene) v u U 1] u u u u 05 58T
@8 |nputyibenzens v v u u u U y u s 58T
Total VOCs 308 29 24.3 40 28 43.3 27.34 412 o
QUALIFIERS: NOTES:
t): Compound analyzed for but not detected *: Value pertaing to the sum of the isomers
#® ) Compound found at a below the CRDL, valua estimated ST: Standard
*: Result reported as a sum of 2,2- dichloropropane and cis-1,2-dichloroethene GV: Guidance Value
E: Compound i ds i t range, value estimated —-! Not established
D: Resuft laken from reanalysis at @ secondary dilution Dlndicalos value exceeds NYSDEC Class GA groundwaler standard
B: Compound found in the method blank as well as the sample or guidance value
- 1J*: Result qualified as non-detact based on validation criteria
-
-
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APPENDIX B
NEW CASSEL INDUSTRIAL AREA
OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM

MONITORING WELL SAMPLE RESULTS
VOLATILE ORGANIC COMPOUNDS

Sample Identification MW-8 L Mw-8 MW-8 MW-8 MW-8 MW-8 Mw-8 MW-8 Confract | NYSDEC Class GA
Sample Depth, K 120-140 T 120140 120-140 120-140 120-140 120-140 120-140 120-140 Required Groundwater
Date of Collection 11/05/01 _o125/02 04/24/02 " ori7o2 10/18/02 01/29/03 05/07/03 07/30/03 | Detection Standard or
Dilution Factor 10 10 10 1.0 10 T 10 10 Limit Guidance Value
Units {ug/) (ug/l) wom | (e (ug/) (ug/) (ug/h (ug) (ug/) (ug/)
Dichlorodifiuioromethane u u u u u u ) u /53 58T
Chloromethane u L) u u u u ) u 0s 58T
Vinyl Chloride v Y u U u u u u 05 28T
Bromomethane v u u v u u u u 0s 55T
Chloroethane 9] u u u u u U u 05 58T
Fluorotrichloromethane u u u u u u u u 08 58T
1,1-Dichlorcethene u o8 u 05 1 1 1.5 23 0.5 58T
Methylene Chloride ¥} 0§ u u u u u u 0s 55T
trans-1,2-Dichloroelheng ¥} V] 09 u u 1] u u 05 55T
1,1-Dichloroethane 13 2 2 1 3 3 27 34 05 55T
2,2-Dichloropropane - v - u u U] u u D5 5ST
cis-1,2-Dichloroethene 17 % 2 2 2 4 4 3s 43 05 58T
Chiloroform u u U u u u 0.57 u 05 78T
Bromochloromethane v u u u U u u u 05 58T
1,1,1-Trichioroethane 07 0.7 0.8 U 1 1 13 14 05 58T
1,1-Dichlorpropene u u v} 1] u u u u 05 58T
Carbon Tetrachloride u u u u u u u u 0.5 55T
1,2-Dichloreethane u u u u u u u u 0.5 088T
Trichloroethene 1.1 2 u 08 2 2 23 36 0.5 58T
1,2-Dichlorepropane V] 9] u u L) u [§] u 0.5 18T
Bromadichloromethane u u v u u u u u 0.5 50GY
Dibromomethane u u u u u u v u 05 58T
cis-1,3-Dichloropropene u u 1] u u U V] 1] 0.5 04ST"
trans-1,3-Dichloropropene ] 1] 1] u 1] u V] u [ 04 8T~
1,1,2-Trichloroethane u u v u u u u u 05 187
1,3-Dichlorapropane u v v v U u u u 0.5 55T
Tetrachioroethene 1.1 1 1 08 2 3 15 29 0.5 58T
Dibromochloramethane v u u u U [V} u u 0.5 50GV
Chiorobenzene u u v u U u u u 0.5 55T
1,1,1,2-Tetrachloroethane u u U u v V] u u 05 58T
Bromoform u u u u U v u u 0.5 50GV
1.1.2,2-Tetrachloroethane u v u v u v} u u 0.5 58T
1,2,3-Trichicropropane u u u u u v} u u 0.5 0.04 5T
Bromabenzene u u u u u U ] u s 55T
1,3-Dichlorobenzens u u u u v u v U 0.5 3sT
1,4-Dichlorcbenzene u u v U u u u V) 05 3sT
1,2-Dichlorobenzene v u u u u v u U 0s 38T
1,2,4-Trichlorobenzene v U U u u u v u 05 58T
Hexchlorobutadiens u u u u u u u U 0.5 o5 sT
1,2,3-Tnchlorobenzene V) u U V) u u u U Q.5 55T
Methyl-tert-butyl ether u u u u ] u y u 05 —
Benzene u u u U u u u v 0.5 18T
Toluene Y] u u u u u u u 0.5 58T
Ethylbenzens u v v u v u u u 05 58T
m-Xylene Y] u u u U] u u u na 55T
p-Xylene v u u u U] u u U 0.5 55T
o-Xylene V] ) 7] [§] ) ) u u 05 55T
Styrene u v u u u u u u 05 58T
isopropylbenzene (Cumene) u u u u u u V] u 0.5 58T
n-Propytbenzene v \} v V) v U u U 0.5 58T
1,3,5-Trimelhylbenzene V) v L) V) u u ) u 05 58T
2-Chlorotoluene v v u u u U v u 05 58T
4-Chlorotoluene V] u V] u u u u u 0.5 58T
tert-Butylbenzene v v u u u u u u 05 ssT
1,2,4-Trimethylbenzene Y] . u ) u u 1] u u 0s 58T
sec-Butylbenzene u v U u u u U u 05 5ST
p-lsopropytioluene(p-Cymene) u v V] u u U 1] u 0.5 58T
n-Butylbenzene u U 9] 1) U ] u u 0.5 58T

Total VOCs 5.9 9.1 6.7 51 13 14 13.37 17.9 -
QUALIFIERS: NOTES:
U: Compound analyzed for but not detected *: Value pertains to the sum of the isomers
J: Compound found at a concentration below the CRDL, velus estimated ST: Standard
**. Result reportad as a sum of 2,2- dichloropropane and cis-1,2-dichloroethene GV: Guidanca Valus
E: Comp ation ds instrument calibration range, valus estimated —: Not established
O: Resutt taken from reanalysis at a secondary dilution Dlndicales value exceeds NYSDEC Class GA groundwater standard
B: Compound found in the method blank as well as the sampie or guidance value
U*: Rasult qualified as non-detect based on validation criteria

10/28/03
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APPENDIX B
NEW CASSEL INDUSTRIAL AREA
OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM
MONITORING WELL SAMPLE RESULTS
VOLATILE ORGANIC COMPOUNDS

Sample Identification MW-9 MW-9 MW-9 MW-9 MW-9 Contract | NYSDEC Class GA
Sample Depth, ft 310-315 310-315 310-315 310-315 310-315 Required Groundwaler
Date of Colleclion 07/17/02 Tloneioz 02/03/03 05/09/03 08/01/03 Detection Standard or
Dilution Factor (R Y 1.0 1.0 10 bmit | idance Value
Units ) (g (ug/) (ug/) (g {ug/) ugh) |
Dichlorodifluoromethane u u u U u 0.5 55T
Chloromethane u u u u u 05 5sT
Vinyl Chloride V] u u v u 05 25T
Bromomethang U u u u U 05 58T
Chloroethane u U u u u 0.5 58T
Fluorotrichloromelhane u U u u U 05 SST
1,1-Dichloroethene 1 2 u* 1.3 13 05 55T
Methylene Chloride u u 0.8 u U] 05 55T
trans-1,2-Dichloroethene u U] u u u 0.5 58T
1,1-Dichloroethane u v U u u 0.5 58T
2,2-Dichloropropane - v u u u 0.5 55T
cis-1,2-Dichloroethene 0.8 * 1 1 0.81 0.67 05 5ST
Chioroform v V] u u 072 0.5 78T
Bromochioromethane U u u u u 0.5 58T
1,1.1-Trichioroethane 2 2 u 16 1.5 05 58T
1,1-Dichlorpropene u u u v u 0s 5sT
Carbon Tetrachloride v u U u u 05 55T
1,2-Dichloroethane U U [V} u u 0.8 065T
Trichloroethene 15 2 22 13 13 05 55T
1,2-Dichloropropane u u u u u s 15T
Bromodichloromethane V] u u u u 05 506GV
Dibromomethane U u u u U 05 58T
cis-1,3-Dichloropropene u u v v u 05 0.48T"
trans-1,3-Dichloropropene U u v v u 0.5 0.457"
1,1,2-Trichloroethane u u U U u 0.5 157
1.3-Dichloropropane u v v u u 05 58T
Tetrachloroethene 1 1 2 067 11 05 SST
Dibromochioromethane u U u U u 05 506GV
Chlorobenzene u u U U Y] 0.5 55T
1.1,1,2-Tetrachioroethane v u U V] u 0.5 58T
Bromoform U U v U u 0.5 506GV
1.1,2,2-Tetrachloroethane U u u u u 0.5 557
1,2,3-Trichloropropane v u u u U 0.5 0.04 5T
Bromobenzene u v u v U 0.5 5ST
1,3 Dichlorobenzene u ) u v ) 05 3sT
1,4-Dichiorobenzene v u u v U 0.5 3sT
1,2-Dichlorobenzene 1] v v u v 0.5 asT
1,2,4-Trichlorobenzene V] (V] 1] u V) 05 58T
Hexchlorobutadiene u v u u u 05 058T
1,2,3-Trichlorobenzene u v U U u 0.8 58T
Mathyl-tert-butyl ether u u u 0.51 v 05 —
Benzene u u U v u 05 18T
Toluene U u v v v as 58T
Ethylbenzens u u v v u 95 58T
m-Xylene u u U 1] o 05 58T
p-Xylene V] ) u v U 05 55T
o-Xylene v v v v u as 58T
Styrene u (1) u U u 0.5 55T
Isopropyibenzene (Cumene) u U U U u 0.3 58T
n-Propylbenzens u v v V] V) 0s 58T
1,3,5-Trimethylbenzene U v U u u 05 58T
2-Chiorotoluene u v u u u 0.5 55T
4-Chlorotoluene u v u u u 0.5 55T
tert-Butylbenzene v v u v U 05 53T
1,2,4-Trimethylbenzene u u U u u 05 ER
sec-Butylbenzene u u u u u 0.5 SST
p-Isopropyitoluene(p-Cymene) u u v U u 05 53T
n-Butylbenzena u V) v v 1] 0.5 58T
[ Total VOCs 19.8 27.0 2538 179 183 =
QUALIFIERS: NOTES:

Lt: Compound snalyzed for but not detected *: Value perfains to the sum of the isomers

J: Compound found at a concentration below the CRDL, value estimated ST: Standard

**: Result raported as a sum of 2,2- dichloropropane and cis-1,2-dichloroethens GV: Guidance Valus

E: Compound concentration axceads instrument calibration range, value estimated ——: Not astablished

O: Resuit taken from reanalysis at a secondary dilution Dlndicams value exceeds NYSDEC Class GA groundwater standard

B: Compound found in the method blank as well as the sample or guidance value

U*: Result qualified as non-detect based on validation criteria

engwork/rpetrella/newcassel/voaBthqtr 13 0f 13 10/28/03
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APPENDIX C

HISTORIC CONCENTRATION GRAPHS FOR EARLY WARNING WELLS
AND OFF-SITE MONITORING WELLS -
TOTAL VOLATILE ORGANIC COMPOUNDS
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APPENDIX D

EARLY WARNING WELL AND OFF-SITE MONITORING WELL
NATURAL ATTENUATION MONITORING PARAMETER RESULTS
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APPENDIX D
NEW CASSEL INDUSTRIAL AREA
OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM
MONITORING WELL SAMPLE RESULTS
NATURAL ATTENUATION MONITORING PARAMETERS

Sample Identification EW-1B EW-1B EW- 1B EW-1B EW-1B EW-1B EW-1B EW-1B Contract] NYSDEC Class GA
Sampie Depth, ft 154-164 154-164 154-164 154-164 154-164 154-164 154-164 154-164 Required Groundwater
Date of Coliection 09/25/01 01/28/02 04/25/02 07/19/02 10/16/02 01/29/03 05/08/03 07/30/03 Detection Standard cr
Dilution Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 Limit Guidance Value
Units {mg/) {mg/l {mg/l) (mg/h) (mg/l} {mg/l) mg/l) {myg/l) {mg/h {mg/l)
Ferrous Iron™ u 0.445 U 0.038 B 0.0438 B u U U 0.05 0.3 8T
Total Organic Carbon U 1.1 2 27 u u u U 5 -
Alkalinity 20.6 18 20 18 18 17 16 17 i0 -
Chloride 26.9 31.8 338 31.2 30 36.6 31 322 3 250 ST
Nitrate 6.071 6.3 6 6.4 5.2 58 5.9 57 0.05 10 8T
Sulfate 219 235 231 21.9 237 229 23.8 206 5 250 ST
Carbon Digxide 79.8 60 U 64 77 58 57 55 NA ---
Methane 0.005 U U U 8] U 0.0006 J 0.001 0.002
Sample Identification EW-1C EW-1C EW-1C EW-1C EW-1C EW-1C EW-1C EW-1C Centract] NYSDEC Class GA
Sample Depth, ft 506-516 506-516 508-516 506-516 506-516 506-516 506-516 506-516 Required Groundwater
Date of Collection 09/25/01 01/28/02 04/25/02 07/19/02 10/16/02 01/29/03 05/08/03 07/30/03 Detection Standard or
Dilution Facter 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 Limit Guidance Value
Units {mg/) (mg/l)y {mgr) {mg/h {mg/l) fmg/l) {mg/l) (mg/l) {mg/) (mg/l)
Ferrous Iron* 0.1587 U 0.248 0.370 0.37 1.05 0.701 0.513 0.05 0.3 ST**
Total Organic Carbon u U u 1.400 U U U u 5 -
Alkaiinity 10.2 10 12 11.0 1.0 11.0 10.0 12.0 10
Chleride 9.81 133 13.8 137 13.9 14.5 18.7 14.8 3 250 ST
Nitrate 5.591 6 & 6.3 6.3 6.1 59 6.3 0.05 10 ST
Suifate U 23 1.4 u 2.0 U 22 1.6 5 250 ST
Carbon Dioxide 729 13 14 17 21 18 14 16 NA
Methane 0.009 U U U U U 0.0006 J ¥ 0.002
QUALIFIERS: NOTES:

U: Compeund analyzed for but not detected ST: Standard

NA: Not Available ---: Not established

B: Concentration was above IDL but [ess than CRDL * Sample analyzed for Tetal Iron instead of Ferrous Iron

J: Compound detected at a concentration below the CRDL, vaiue estimated **: Standard applies to Total lron

: Indicates value exceeds NYSDEC Class GA Groundwater Standard
or Guidance Value
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APPENDIX D
NEW CASSEL INDUSTRIAL AREA
OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM
MONITORING WELL SAMPLE RESULTS
NATURAL ATTENUATION MONITORING PARAMETERS

Sample Identification EW-2B EW-2B EW-2B EW-2B EW-28 EW-2B EW-2B EW-2B Contract] NYSDEC Class GA
Sample Depth, it 132-142 132-142 132-142 132-142 132-142 132-142 132-142 132-142 Required Groundwater
Date of Callection 09/25/01 01/28/02 04/25/02 07/19/02 10/16/02 01/30/03 05/08/03 07/28/03 |~ |Detection Standard or
Dilution Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 10 Limit Guidance Value
Linits {mg/l) (mg/l) (mg’l) {mg/l) {mg/l) {mg/l) (mg/l) {mg/l) {mg/) {mg/l)
Ferrous Iron* u u U U u u u U 0.05 0.3 ST**
Total Organic Carbon U 1 1.2 2 2.9 u u U 5 ---
Alkalinity 15 14 14 13 13 13 13 12 10 -
Chloride 30.3 358 35.9 36.8 36.7 37.7 357 34.9 3 250 ST
Nitrate 2194 22 24 23 2.3 24 2.4 2.5 0.056 10 ST
Sulfate 171 124 9.7 9.5 128 131 125 11.2 5 250 ST
Carbon Dioxide 60.6 60 56 67 72 64 60 67.6 NA -
Methane 0.11 0.048 0.004 J 0.056 0.022 U 0.032 0.032 0.002
Sampie Identification EW-2C EW-2C EW-2C EW-2C EW-2C EW-2C EW-2C EW-2C Contract] NYSDEC Class GA
Sample Depth, ft 504-514 504-514 504-514 504-514 504-514 504-514 504-514 504-514 Required Greoundwater
Date of Collection 09/25/C1 01/28/02 04/25/02 07/19/02 10/16/02 01/30/03 05/08/03 07/25/03 Detection Standard or
Dilution Factor 1.0 1.0 1.C 1.0 1.0 10 1.0 1.0 Limit Guidance Value
Units (mgfl} {mg/f) (mg#) {mg/l) (ma/l) {ma/i) (mg/i) {mg/l) {mg/l) {mg/l}
Ferrous iron* 0338 0.858 0.551 u 1.27 0.6/ 0.795 0.554 0.056 0.3 8T
Total Organic Carbon 19) 1.4 U U 1 U U U 5
Alkalinity 106 10 10 10° 10 10 1 10 10
Chloride 4.11 7 6.8 6.8 6.9 71 7.6 7.3 3 250 ST
Nitrate 1773 1.9 1.9 1.9 2 18 2 1.9 0.05 10 ST
Sulfate U 27 1.5 U u 1] 13 U 5 250 ST
Carbon Dioxide 17.4 13 10 14 25 13 14 12 NA
Methane 0.007 U 0,074 J U U 0.001 U 0.002 -~
QUALIFIERS: NOTES:

U: Compound analyzed for but not detected ST: Standard

NA: Not Available --- Not established

B: Concentraticn was above IDL but iess than CRDL *: Sample analyzed for Total Iron instead of Ferrous lren

J: Compound detected at a concentration below the CRDL, value estimated **: Standard applies to Total Iron ,
. Indicates value exceeds NYSDEC Class GA Groundwater Standard
or Guidance Value "
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APPENDIX D
NEW CASSEL INDUSTRIAL AREA
OFF-SITE GROUNDWATER MOMNITORING AND ASSESSMENT PROGRAM
MONITORING WELL SAMPLE RESULTS
NATURAL ATTENUATION MONITORING PARAMETERS

Sample Identification MW-1 MW-1 MW-1 MW-1 MW-1 MW-1 MW-1 MW-1 Contract| NYSDEC Class GA
Sample Depth, ft 90-110 90-110 90-110 130-150 130-150 130-180 - 130-150 130-150 Required Groundwater
Date of Collection 11/02/01 01/24/02 04/24/02 Q7/16/02 10/17/02 02/03/03 05/06/03 07/30/03 Detection, Standard or
Dilution Facter 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 Limit Guidance Value
Units {mg/l) {mg/l) {mg/1) (mgfl) {mg/) (mg/)) {mg/l) (mg/) (mg/l) {mg/l)
Ferrous Iron* u U u U U u U u 0.05 0.3 ST*
Total Crganic Carbon U 4.1 1.9 2.1 2 U u u 5
Alkalinity 10 u 11 U 10 10 u u 10
Chloride 38.8 48.9 50 59.7 51.2 56 §9.2 64.3 3 250 ST
Nitrate 5.553 41 4.5 5.3 52 52 5 4 0.05 10 ST
Sulfate 242 26 27.3 29.4 25.2 295 28.8 304 5 250 ST
Carbon Dioxide 66.3 78 66 u 89 69 U U NA ---
Methane 0.004 U U U U U U 0.002 0.002 -
Sample {dentification MW-2 MW.-2 MW-2 MwW-2 MW-2 MW-2 MW-2 MW-2 Contract| NYSDEC Class GA
Sample Depth, ft 110-130 110-130 110-130 110-130 110-130 110-13C 110-130 110-130 Required Groundwater
Date of Collection 11/02/01 01/24/02 04/24/02 07/16/02 10/18/02 02/03/03 05/06/03 07/30/03 Detecticn Standard or
Dilution Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 Limit Guidance Value
Units {mgh) (Mg {mall) {mg/m {mgfl) {mgh {mg/l} {mgfi) {mg/T} {mall)
Ferrous lron* U 0.474 0.285 0.254 0.178 0.193 0.0912 B 0.204 0.05 0.3 SsT*
Total Organic Carbon U 3.5 2.7 2.6 4.4 U U U 5 -
Alkalinity 22 25 27 27 28 30 26 26 10 -
Chioride 335 37.5 37 36.6 34.2 38 37 41.2 3 250 ST
Nitrate 6.813 6.7 7 5.1 58 3] 6.3 5.9 Q.05 10 8T
Sulfate 20.9 228 225 18.8 18 19.8 19.7 18.5 5 250 ST
Carbon Dioxide 408 62 62 83 84 70 75 72 NA ---
Methane 0.013 8] 8] 0.042 0.07 E 0053 E 0.052 0.15 0.002
QUALIFIERS: NOTES:

U: Compeund analyzed for but not detected ST: Standard

NA: Not Available ---. Not established .

B: Concentration was above IDL but less than CRDL * Sample analyzed for Total Iron instead of Ferrous [ron

J: Compound detected at a concentration beiow the CRDL, value estimated ** Standard applies to Totat Iron

E: Concentration exceeds instrument calibration range, value estimated ::Indicales Value exceeds NYSDEC Class GA Groundwater Standard

or Guidance Value

engwork/rpetrellanewcastiewCa8THQTR 3of7 10/16:03



| t | i | | i | | | & i | § |
APPENDIX D
NEW CASSEL INDUSTRIAL AREA
OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM
MONITORING WELL SAMPLE RESULTS
NATURAL ATTENUATION MONITORING PARAMETERS

Sample Kentification MW-3 MW-3 MW-3 MW-3 MW-3 MW-3 MW-3 MW-3 Contract| NYSDEC Class GA
Sample Depth, ft 130-150 130-150 130-150 130-180 130-150 130-150 130-150 130-150 Required Groundwater
Date of Collection 11/02/01 01/24/02 04/24/02 07/16/02 10/16/02 02/03/03 Q05/06/03 07/31/03 Detection Standard or
Dilution Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 Limit Guidance Value
Units (mg/h ~(mg/t) {mg/l) {mg/l) (mg/l} (mg/l) (mg/l) (mg/ly (mg/l) {mg/l)
Ferrous Iron* U 1.58 2.03 3.95 3.28 3.94 .56 1.68 0.05 03 8T
Totai Organic Carbon 5.505 4.3 2.7 2.3 3.9 V] u 5
Alkalinity 18 27 18 15 u u u 10
Chioride B 38.9 5.7 7.6 352 38.6 37.8 41.3 3 250 ST
Nitrate 6.505 4.4 49 5.1 2.5 4.5 5 5.6 0.05 10 ST
Sulfate 211 124 17.2 18.9 16.5 213 21.8 239 5 250 ST
Carbon Dioxide 389 71 72 83 u u u NA
Methane 12 0.087 0.11 0.14 0.077 E 0071 E 0.053 0.064 0.002
Sample Identification MW-4 MW-4 M4 MW Mw-4 MW-4 MwW-4 MW-4 Contract| NYSDEC Class GA
Sample Depth, ft 180-200 180-200 180-200 180-200 180-200 180-200 180-200 180-200 Required Groundwater
Date of Coliection 14/02/01 01/24/02 04/24/02 07/16/02 10/17/02 02/03/03 05/06/03 07/31/03 Detection Standard or
Dilution Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 Limit Guidance Value
Units {mg/l) {mg/) (mmg/l) (mg/) {my/l) {mg/l} {mg/l) {mg/l) {mg/l) (mg/l)
Ferrous Iron* u 0.5 u u V] U u 0.05 0.3 ST
Total Organic Carbon 6.309 2.8 2.8 2.4 4.3 u U 5 e
Alkalinity 220 20 22 19 19 19 19 19 10
Chloride 457 47.4 46.8 46.9 411 45,6 45.9 47.8 3 250 ST
Nitrate 8177 8.1 8.9 9.2 84 93 8.3 8 0.05 10 ST
Suifate U 2 23 44 56 6 56 5 5 250 8T
Carbon Dioxide 466 68 73 71 98 84 87 87 NA
Mathane 0.043 U 0.002 0.001 0.0006 J 0.004 0.003 0.002
QUALIFIERS: NOTES:

U: Compound analyzed for but not detected ST: Standard

NA. Not Available

B: Concentration was above IDL but less than CRDL

J: Compound detected at a concentration beiow the CRDL, value estimated

---: Not established

*. Sample analyzed for Tetal Iron instead of Ferrous lron

E: Concentration exceeds instrument calibration range, value estimated

engworkirpelrella/newcastiewC8THQTR

**: Standard applies to Total Iron
‘Indicates Value exceeds NYSDEC Class GA Groundwater Standard
or Guidance Value
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APPENDIX D
NEW CASSEL INDUSTRIAL AREA
OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM
MONITORING WELL SAMPLE RESULTS
NATURAL ATTENUATION MONITORING PARAMETERS

Sample ldentification MW.-5 MW-5 MW-5 MW-5 MW-5 MW-5 MW-5=* MW-5 Contract| NYSDEC Class GA
Sampie Depth, ft 90-110 90-110 90-110 90-110 90-110 90-110 90-110 S0-110 Required Groundwater
Date of Collection 11/05/01 01/25/02 04/26/02 07/17/02 10/18/02 01/30/03 05/07/03 07/28/03 Detection Standard or
Dilution Factar 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 Limit Guidance Value
Units {mg/l) {mg#) (mag/l) (mg/l) {mg/l) (mg/l) (mg/l) (mg/} {mg/) {mg/ly
Ferrous Iron* u U.618 u u ] 00419 B 0123 B U 0.05 0.38T™
Total Organic Carbon U 4.1 1 1.8 2.5 U U U 5
Aikalinity 16 13 15 17 14 18 25 14 10
Chiloride 436 53.1 62.7 66.7 50.1 48.4 95.7 52.5 3 250 ST
Nitrate 3.744 7 3.8 49 8.7 5 4.7 54 0.05 10 ST
Sulfate 29.2 257 26.6 20.5 29 36.4 26.2 31.5 5 250 ST
Carbon Dioxide 53.1 44 31 49 56 44 63 57 NA -
Methane 0.009 U ) U U U U 0.001 U 0.002
Sample identification MW-6 MW-6 MW -6 MW-8 MW-6 MW-6 MW-6>** MW-6 Contract] NYSDEC Class GA
Sample Depth, ft 110-130 110-130 110-130 140-130 110-130 110-130 110-130 110-130 Required Groundwater
Date of Collection 11/05/01 01/25/02 04/26/02 07/17/02 10/18/02 01/30/G3 05/07/03 07/29/03 Detection Standard or
Dilution Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 Limit Guidance Value
Units (mg/l) {mg/l) (mg/) (mg/l) {mg/l) {mg/l (mg/l) (mafl) (mg/l) (ma/l)
Ferrous lron* U u 0.0457 B 0.0609 8 U 0.33 u u 0.05 0.3 ST
Totai Crganic Carbon U 4.4 2 19 3.3 9] U u 5 -
Alkalinity 32 27 27 24 24 24 18 23 10 -—
Chiloride 117 102 99 101 85.8 84.3 529 130 3 250 ST
Nitrate 4.885 5.1 4.7 52 5 4.5 46 4.7 0.05 10 8T
Sulfate 29.% 308 268.4 21.3 30.8 229 36.8 236 5 250 ST
Carbon Dioxide 392 57 53 62 58 51 54 68 NA
Methane 0.007 U U U U U 0.001 0.0006 J 0.002
QUALIFIERS: NOTES:

U: Compound analyzed for but not detected ST: Standard

NA: Not Available ---: Not established

B: Concentration was above IDL but less than CRDL *: Sample analyzed for Total iron instead of Ferrous lron

J: Compound detected at a concentration below the CRDL, value estimated **. Standard applies 1o Total Iron
:Indicates Value exceeds NYSDEC Ciass GA Groundwater Standard
or Guidance Value
**. Based upon review of historical resuits and the 8th quarter resulis it appears that samples MW-5 and MW-6 were inadvertantly switched during the May 2003 sampling event.
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APPENDIX D
NEW CASSEL INDUSTRIAL AREA
OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM
MONITORING WELL SAMPLE RESULTS
NATURAL ATTENUATION MONITORING PARAMETERS

Sample Identification MW-7 MW.-7 MW-7 MW-7 MW-7 MW.-7 MW-7 MW-7 Contract| NYSDEC Class GA
Sample Depth, ft 80-130 90-110 90-110 90-110 §0-110 90-110 90-110 90-110 Required Groundwater
Date of Collection 11/05/01 01/25/02 04/24/02 07/16/02 10/18/02 01/28/03 05/07/03 07/30/03 Detection Standard or
Ditution Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 Limit Guidance Value
Units {mail} {mg/l) {mg/l) {mg/l) {mg/l} (mg/l} {mgil) (mg/l) {mg/) {mg/)
Ferrous lron* U 0.0683 B U U 0.106 B 0.0375 B u 0.138 B 0.05 0.3 ST*
Total Organic Carbon U 34 .1 14 2.3 U u U 5
Alkalinity u U U U u U U V] 10
Chloride 18.8 21.8 218 227 237 232 32.5 228 3 250 ST
Nitrate 5.913 6 5.6 63 57 59 57 59 0.05 10 ST
Sulfate 31 33.8 28.4 31.1 31.1 30.1 26.8 29.5 5 250 ST
Carbon Dioxice 158 81 : U u ] u ] 0] NA ---
Methane 0.007 U U U U U 0.0009 J 0.0008 J 0.002 -
Sampie Identification MW-8 MW-8 MW-8 MW-8 MW-8 MW-8 MW-8 MW-8 Contract| NYSDEC Class GA
Sample Depth, #t 120-140 120-140 120-140 120-140 120-140 120-140 120-140 120-140 Required Groundwater
Date of Collection 11/05/01 01/25/02 04/24/02 07/17/02 10/18/02 01/29/03 05/07/03 07/30/03 Detecticn Standard or
Dilution Factor 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 Limit Guidance Value
Units {mg/ly {mgfl {mghy (mgh} {mg} {mgh (ma/h {mg/ly {mgfl} {mgM
Ferrous Iron* U LA 18.2 13.2 1.3 7.3 4.9 2.54 0.05 0387
Total Crganic Carbon 12.2 6.9 4.4 2.2 3.1 U u u 5
Alicalinity 14 38 53 42 28 22 19 14 10 —-
Chlorige 22.9 26.1 25.9 247 23.4 248 52 242 3 250 ST
Nitrate 5.049 2.8 3.4 1.7 3.7 3.3 4.8 5 C.C5 10 ST
Sulfate 32.7 27.5 22.8 19.6 29.1 28.8 286 30.7 5 250 ST
Carbon Dioxide 56.2 U 48 52 60 48 52 49 NA
Methane 0.007 U 0.22 0.16 U U 0.006 0.003 0.002 -
QUALIFIERS: NOTES:

U: Compound analyzed for but not detected ST: Standard

NA: Not Available --: Not established

B: Concentration was above IDL but less than CRDL * Sample analyzed for Tetal Iron instead of Ferrous Iron

J: Compound detected at a concentration below the CRDL, value estimated **: Standard applies to Total Iron
:Indicates Value exceeds NYSDEC Class GA Groundwaler Standard
or Guidance Value
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APPENDIX O
NEW CASSEL INDUSTRIAL AREA
OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM
MONITORING WELL SAMPLE RESULTS
NATURAL ATTENUATION MONITORING PARAMETERS

Sample Identification MW-9 MVW-9 MW.9 MW-9 MW-9 Contract| NYSDEC Class GA
Sample Depth, ft 305-315 305-315 305-215 305-315 305-315 Required Groundwater
Date of Collection 0717102 10/18/02 02/03/03 05/09/03 08/01/03 Detection Standard or
Dilution Factor 1.0 1.0 1.0 1.0 1.0 Limit Guidance Value
Units {mg/) (mgfl} {mg/l) {ma/h {mg/l) (mgil) (mg/t)
Ferrous Iron* U u U 0.05 0.3 8T
Total Organic Carbon 1.9 14 u u 5 -
Alkalinity 24 27 22 18 15 10 -
Chloride 101 13.4 129 12.6 128 3 250 ST
Nitrate 52 22 2 1.9 1.8 0.05 10 ST
Sulfate 213 18 223 19.1 16.9 5 250 ST
Carbon Dicxide 62 17 13 16 16.5 NA
Methane U 0.001 u 0.002 -
QUALIFIERS: NOTES:

U: Compound analyzed for but not detected

NA: Not Available

B: Concentration was above IDL but less than CROL
J: Compound detected at a concentration below the CRDL, value estimated

engwork/rpetreliainewcastiewC8THQTR

ST: Standard
---: Not established

*. Sample analyzed for Total kron instead of Ferrous Iron
** Standard applies to Total Iron
‘Indicates Value exceeds NYSDEC Class GA Groundwater Standard

or Guidance Valiue
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APPENDIX E

HISTORIC CONCENTRATION GRAPH FOR
BOWLING GREEN ESTATES WATER DISTRICT
SUPPLY WELLS (1988-2003) -

TOTAL VOLATILE ORGANIC COMPOUNDS
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APPENDIX F

RI/FS WELL SAMPLING GROUNDWATER DATA SUMMARY
RI/FS REPORT FIGURES (2000)

+1898\G1022302.DOC



NE HOPPER/
MAIN
1A1TCA 4
1:2-0GE 1 130

e5'

H-10327 58
Chisroform  §
TVOCE 3

UN-18 70 FLMW-2C58 1107 [FLMW-2048 110 N-10321 62'| | W-10322 67'|[N.g918 B0
. 1,1-0CA 11 1]1,1-DCA [ w1rch 6| pa1aTca s5il1oca 2
e | 110k iy i || N-10458 68| PCE 7| [Pce 12110 2
. L11TCA 2 NYT MW-3 63,3 || % \1-DCE | nds NDH TVOCs 13| [ 1w ;
i i g 5,2-DCEW 32 Al compounds ND j| 1.1.1-TCA 11,5 TCA 6 compour oCs 17| 1 TeA 170
ot Adii 3 [ | 12-0CE W T20CEW 7
=T Rqose2 8¢ |1[PcE o6 [ [ N-10485 62' H | Shirotorm
.| PcE 1| 1iTcE 34| iPCE 3 ]_‘ s
1 Tvoes Tvocs 17 }| Tvoca 2 |

N-10324 57"
1,4-DCA %

TvOCs
T

N-10470 £3.Y
1,1-0CA  B0jd

MN.10471
1,1.0CE

60"

N-11858
All tompounds

N-11858
Al compounds ND

60"
o]

60'

ABBREVIATIONS

Xylones 1t
TVOCH
HD

1,1-Dichiorosthans
1,1-Dichioroethylene
1,1,1-Trichisrmethane
,2-Dichioroethane
1,2Dichioretirylene {Jotal)
Chiorobenzens
Ethyibanzene
Tetrachiomethylene
Dibromoctuoromel

Viryi Chigride

Xytenea tolal)

Tolal volstie organic compounds

Nol delacted al anaiytical detecion kmk

NOTE  TVOC inchudes onty chiorinated solvents

N-1184%
All compounds ND

—
e EW-1B 164"
| - 1:-0CA  Sifew.ac s
" [Net1860 60" e o 11DCE 27 'rga 9
: _ E 11,1-TCA 54
1ALTCA 2 11.1.TCA 8j 12.DCEW &3 TVOCs 9
1.2.DCA 2j PCE 620
12.DCEW 65 Siyrene 2
| Ew-2C s14' | 2 |
- Chiorobnt TCE 5
N-10472 62 Eirpibenz i All compounds MO Tomers P
\S/4 \ PCE n Xylenas 1 5
N-11852 100" SMEW 2129' TVOCs 851
. Tl
Chiorotorm 2 iWm] N-11861 60" || Toluens L]
PCE F] ': Al compounds D || Viry(Chicr 130
TCE ] RSN Xylnes W 6]
T™VOCs 1 N TVOCs 484
NRMW-2 70
Disomochl 1]
TVOCs 1
N-10475 ST
et | Toliene ] 't\ NRMW-3 70
N N L TVOCs i Dibemochl 4
\\ kY A% \% "EA i(-- TVOCs 1
\ WA 3L . ;
\ \:\ \) D AN N-tO478 430 <.
\ NS \\/»\ \\\ 120CE 1 10 1
TN h N TVOCs i \
\l\ v’{ ) \\\\\ 3
N . ™, fi 7
WO\ %\ N NSAN Nl
N:10479 40"
Ml compounds ND
“offslte extended dais det
i Flgure 5-1
LEGEND: April 1999 (Round 1)
. wall {.0. Total depth of well Well Sampling
below grade Groundwater Data Summary
QUALIFIERS :é‘snﬁ o 0 ) 12001t OFFSITE INVESTIOATION
B Vakae lg less than contrac required delection imil bl grealer than instrument detaclion Kmi . NEW CASSEL INDUSTRIAL AREA
b Found in sssacieted blenks Well Location o) o viale Scale NYSDBC L.D. No. 130043
& Conceniation recowared from dhed sample ; ion | 4 LAWLER, MATUSKY & SKELLY ENGINEERS Lu»
| Estmabed concenirelios; compound present betow quentitalion Bmi Contaminant Concentralicn in “g"I Tin.=12007 Paar River, New York

- N-10329 57
M| compourds ND

N-11855 &0°
1,1.DCA 4
1,3-DCE 13
1.1.1-TCA t50
T™VOCe 207

N-10328 58
1.1.DCA

H-10326 59
110ch 3
110CE 7
LILLTCA &2
1,2-0CE W 110
Chiorolorm 2

N-10474 60"
1.11-TCA 4
Bromodich 2
Chiorolorm 2}
Dibromecht 2
Elhylbenz 1
Toluene 7]

Xylaoas Ll
TVOCE




MONG WSS P 13 SRR PENLICAR A SSPMTSU DOAL  ALON

O MON IOAN PRV - v Ul LapeRUBdu UL U
1 SHIANIONE ATTDAS 7 AXSNLYN I TNV No0zZH =W L vE U uanesuELoD wer e s bonen (0% PRMOIR JHAAOUO) B iy Uomomep (IOBAE 18 POONED N i
Troots oN ‘01 D305AN ojeog erEupeKidy uoneacT I8 UG PHPDOSTD Ul A0S & epunoduce B0 SRRIOA P10
YaUY TVIHLENGN JASEYD MIN T ' AL UEl19p JUBUNISY)| LR KUEE T ] UONOR1OR POATDS /L0 Uk 5921 8180 € {mas) sousifx i seumty
NOILYDILSZANI 3116440 B 002} 0 ' ' . SHILIVND B vasd _.ﬂ.s._ hsﬁw..o:w,
faeunung Bjeq JAJEMpunoly ope.S moeq PUBHOXINPPOLIAIE  UHPOURIY
B w 9, o4 )0 1dap 10, SUB[SUICORRIURLG] NIALOKT]
udwes )i _sm lle Jo 1adap 1101 q i
(z punoy) 6664 IsnbNY surTueglis  TURRAMTI
SusnMGUOND  TURAOMD
2-6 eanbid (1ot} SuSIAIROIDIC-T | T ZDTL'
weneuena0TL  ¥OO T
SUBMOMBL-L'LE YL

wRlqroopaN-b 300
SO YOO

,/ / SNOLLVIAZHEBY

J5p MR PODUSIXA #|TUC,

RN

- . ~

s . 2204}

wuoareid KN
~

s MAUN |f |

QN spunodwiad ¥
KIS oMl

QN 3pun
-09

QN spuncdiung v

29

v $D0AL
i woLrive
Kk woItILD
09 0BHLN

SO0AL
YoV

I LJLEL b
I ouousing
s woayt
3004’k

paze wOL L L'V
([py  euoLRng 7
BT ¥oa)

J£S PICOFN

7]

Po00st <Bm._,mu. w® 3001
4 ¥3QTt -
o w—— 85 82E04-N
o w34 lz 30d
o = I oLV
ploger 302GV ik EDOAL i woiomun
) wieaoud "ﬂ wwm 85 ITCOMN
£58 04PN v vorih & n30az
WS STEOIN

f6 Fel 2N
g 9 VIRV
Yo i ] 95 MDY

...... f ok woal | { r—ay
r 304
o 301

23 Rt :

933G - " o Yoriil
¥oQ'h 1 : - £ m3na

" 320-1'1 ON_spunotwod ¥l jg  wDarL
fz  sueqeaow) 89 6S¥ RN I L

s zzvor
e gtee-N | 43 ZETOVN 79 L HRYOD 444 GS0T-MHTS




HICA MEN UBAYY PReg . Ry 5
4T SHIANIONT ATIINS T ANSNLVA VI IMYY yoozh ="wy - 51t U uotjenUEUOY) JUBURIRLOD Ll S iy u FIURARE PRSUROLE AUQ MPY DOAL  BLON
TY00C) ON Gl 230SAN GlE2s S1BUNKOxddy . DR pewEosYe u| Uy Uy LOONED Monime 18 parwes 1o o
YUY TYRLSNONI TS5 YD M3N ﬂ LoIEd0T less | UBISTSP 1LULNBL] WBL 2010 G LN UORSHIBS POaribR1 10600 L] #6011 ONi8A SPOnOGiIod LEEL DAEOA 0L TOOAL
NOULYBILSIANI RLIS430 (o seumiy ) seumiy
Hoozh 0 SEATYND POND KU JONOMGA
AlWKING BIE(] J3)EMPUNCID opeI6 Moiaq
Supdweg |jap Iio# o dap (e, qliem
(¢ punoy) pooz Aenuer
€5 einBiy an931
AD MR DAPURXE #TH0,

m;pnw -.-:-9.._“_“._ /._\//, /// /v/ﬁ\%%u\// /,
N st Tare o / /\Vz.\ﬂ; \/ sumpeaonnd: |}
are eomstuen| | i nzowa| . JU——— ; 7 \ .
Ll § Ll
ity [ _w st _“w_mﬁ o o A e S30A Y N S 3 \ / / SNOILVIAZHBEY
yig oeusbuen | |)y 304 . VoA
it o] I wi | {e 354 lon  mooaie| {8 TMWEN \ /‘,., NN
v Yori's it o wu\‘./ /u
915 D1M3| woors  0ALT |9 30044 | 0L TMWEN i T >
i aapar | |k oL 7 it <o
| [ie a3 \ %ﬂ_
i oun ey ) \.\ \..\\\.v P Y
o sens T & X _ s A
(3] wﬂw« < e ) 3 ™ TN N //
st AN SD0ARY [\ UVE seousbuwpy || Loc sseweBuny iy
a5t ' P LioL rMKEN D gogp woa|
. 490 B3 ! woso NI PZANE e oy | /
You i . =N : |
£ 09 080N . fw,.\\ 74 | R
> T NS LS LIPON (xu\
% . \
09 PLFOLN

0977 eseuRdumyy
ooirk
a0t
ZSCLT
g

plootz  woQ-l'
09§58 4N

rrz A
wr uax

anpn -n-:.uc:u.u._ oM oniy wwn-w -n!-uﬁﬂ
SrE BLUMWSY
SBS 1D0AL oM LlelaZ91 3
4 susn) [ gepl exsusbuepy 0L YIMANSS
L 30d | 292 uay
» ougl
ko vy |50 S00AL
S Grmmsy |0 e
0L VEMWSS

1ge sveuebueiy
{12 Lo

(133

"
68 0Lr0itN

£8 9L86H

&6 BTTOI-N O} BEOT-MWIS




