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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: 

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

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 



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. 





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 is 

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 RGE-2. BGE-I 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 filtrztior, prior to distribution. The drawdom near the wel! 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 andlor 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 1 1 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 InvestigationlFeasibility Study 

(RI/FS) Report. The RIDS 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,l -DCA). Data collected during the RI/FS show that TVOC concentrations 

above 1,000 micrograms per liter (ugh) associated with the central plume are present at depths of 

100 to 200 feet bgs. This plume extends ftom the NCIA toward the Bowling Green Estates 

Water District well field. According to the RIFS 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. 





According to the FURS 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 ugll. 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,l -dichloroethene ( I  ,I -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 concerns 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 early 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 grou~ld surfzice) and EW-2C 

(screened 504 to 514 feet below ground surface). These wells have been periodically sampled 

since 1997. 





3.0 SCOPE OF THE MONITORING AND ASSESSMENT PROGR4M 

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 samplcs 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-I 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-lB, EW-IC, EW-2B and EW-2C), as well as the Bowling Green Estates Water 

District supply wells (BGE-I 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, 200 1. 

Based on the analytical results fiom 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 
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Table 3-1 

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

SUMMARY OF MONITORING WELL CONSTRUCTION DETAILS 

Outer Casing 1 ~ e z 1 (  w o u n d  
Depth* Screen Zone* Sand Pack* Elevation* * Elevation** 

*Feet below ground surface. 

**Feet above mean sea level. 

(''Outer casing is 8-inch diameter carbon ste 

MW- 1 

M W-2 

MW-3 

MW-4 

MW-5 

MW-6 

MW-7 

MW-8 

MW-9 

with welded joints. 

2-inch PVC 

2-inch PVC 

2-inch PVC 

4-inch PVC 

2-inch PVC 

2-inch PVC 

2-inch PVC 

2-inch PVC 

4-inch PVC'') 

-- 
-- 
-- 
-- 

-- 

-- 

-- 

-- 

0-280 

90-1 10 

110-130 

130-150 

180-200 

90-1 10 

110-130 

90-1 10 

119-139 

305-3 15 

87-1 10 

107-130 

127-150 

175-200 

87-1 10 

107-130 

86-1 10 

116-139 

295-315 

84-87 

104-107 

51-127 

30-175 

84-87 

75-107 

83-86 

55-1 16 

265-295 

115.1 1 

115.14 

115.13 

115.24 

117.1 1 

117.14 

107.05 

106.98 

11 1.29 

I1 5.44 

115.40 

115.35 

115.49 

117.38 

117.37 

107.34 

107.22 

11 1.63 



(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 drilling, 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 ugll to 33 ugll. 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 31 5 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 incliided 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. 



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 (QAIQC) 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. 





4.0 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-I 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. 



Table 4-1 

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

SUMMARY OF WATER LEVEL DATA 

Measuring 
Point 

7 

Notes: 

1st Quarter 
October 2002 

Groundwater 
DTW Elevation* 

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

2nd Quarter 
JanuarylFebruary 2003 

Groundwater 
DTW Elevation* 

3rd Quarter 
May 2003 

Groundwater 
DTW Elevation* 

4th Quarter 
July/August 2003 

Groundwate 
DTW Elevation* 



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 200212003 monitoring period for the well 

clusters and, as shown in Table 4-1, fiom 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 fiom 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 fiom 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 fiom 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 17.2OC in well MW-1, with higher temperature 



readings generally recorded during the fall and summer sampling events. Specific conductance 

values ranged from 0.047 millisiemens per centimeter (mslcm) in well EW-2C to 0.455 mslcm in 

well MW-6. Turbidity levels ranged from 0 Nephelometric Turbidity Units (NTUs) in wells EW- 

2C and MW-4 to 42 NTUs in well EW-1C. Dissolved oxygen levels ranged from 

0.26 milligrams per liter (mgll) in well EW-1B to 11.5 1 mgll 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 200212003 sample results for TVOCs, the trends of these 

results and historic TVOC concentration trends. 

The sample results show that wells EW-1B and EW-2B (screened in the shallow 

Magothy aquifer) contained elevated concentrations of VOCs Ir, excess s f  the Class G 4  

groundwater standards. TVOCs in samples collected during the reporting period from well 

EW- 1 B (screened 154 to 164 feet bgs) ranged fiom 565 micrograms per liter (ugll) to 1,112 ugll. 

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,l-DCA (Appendix B). Among these 

compounds, PCE exhibited the highest concentrations, ranging from 420 ugll to 830 ugll. 

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

fiom 132 to 142 feet bgs) ranged fiom 172 ugll to 186 ugll. A number of individual compounds 

exceeded the NYSDEC Class GA groundwater standards, including PCE, TCE, 1 ,I -DCE, cis- 



Table 4-3 

Sulfate 
Carbon Dioxide 
Methane 

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

CONCENTRATION RANGES FOR NATURAL ATTENUATION MONITORING PARAMETERS 

Notes: 

Concentrations in mgll 
U: Undetected 
Ranges are for 10102, 1/03-2103, 5/03 and 7/03-8103 quarterly sampling events. 



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 FUIFS, 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 RT/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 JulyIAugust 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 historical trecds. The VOC resillts 

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 ugll to 169 ug/l, TVOCs in MW-5 ranged from 45 ug/l to 582 ugll. 

Based on data validation and comparison to historical data, it should be noted that the TVOC 

result (582 ugll) for well MW-5 (May 2003) appeared to have been inadvertently switched 
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with well MW-6 TVOC result (1 12 ugll). TVOCs in MW-7 ranged from 27 ugll to 43 ugll. 

MW-1 contained several individual VOCs at concentrations exceeding NYSDEC Class GA 

standards, including PCE, TCE, 1,l-DCE, TCA and 1 ,I-DCA. Among these compounds, TCE 

exhibited the highest concentrations ranging from 27 ugll to 79 ugh. Class GA standards for 

PCE, TCE, cis-1,2-DCE, 1,l -DCE, TCA, 1 ,I-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,l-DCE exhibited the highest concentrations, ranging from 

7 ugll to 190 ugll and 8 ugll to 180 ugll, respectively. Excluding the possibly-switched sample 

from May 2003, the concentration ranges in MW-5 are 7 ugll to 39 ugll for TCA and 8 ugll to 

55 ugll for 1,l-DCE. For MW-7, cis-1,2-DCE exhibited the highest concentrations, ranging 

from 1.5 ugll to 27 ugll. 

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 ugll, 2,271 ugll, 2,652 ugll 

and 639 ugll, respectively. In wells MW-2, MW-3 and MW-4, PCE, TCE, cis-1,2-DCE, 

1,l -DCE, TCA, 1,2-DCA, 1,l -DCA and 1 ,I ,2-trichloroethane (I ,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,l-DCE. The maximum detected 

concentration was 360 ugll for TCE and 420 ug/l fcr 1,l-DCE in MW-2, 1,000 ug/l for TCE mil 

730 ugll for 1,l-DCE in MW-3, and 895 ugll for TCE and 91 1 ugll for 1,l-DCE in MW-4. In 

MW-6, 1,l-DCE and TCA were detected at the highest concentrations, at maximum 

concentrations of 190 ugll and 270 ugA, respectively. The deeper well in the southwesternmost 

cluster (MW-8) contained only trace levels of VOCs, with TVOCs ranging from 13 ugll to 

18 ugll and no individual VOCs detected at a concentration exceeding Class GA standards or 

guidance values. 



The deepest well, MW-9, showed low TVOC concentrations ranging from 18 ug/l to 

27 ugll. TCE was the only compound detected at concentrations exceeding the Class GA 

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

As shown in Table 4-2, TVOC concentrations (October 2002 through August 2003) for 

wells MW-I 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. 

4.2.4 bowl in^ 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 



Table 4-4 

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

BOWLING G W E N  ESTATES WATER DISTRICT SUPPLY WELLS 
HISTORIC TOTAL VOLATILE ORGANIC COMPOUND RESULTS 

DATE BGE-1 BGE-2 

Feb- 1988 3 1 

May- 1989 
Aug- 1989 
Nov- 1989 
Feb- 1990 

May- 1990 
Aug- 1990 

3 
13.5 

1 
1 

Aug- 1992 
NOV- 1992 
Feb- 1993 
May- 1993 
AUE- I993 

2 
2 
1 
IJ  

1 
2.5 

Feb- 1995 
May- 1995 
Aug- 1995 
Nov- 1 995 
Feb- 1996 

1 

1 

3 
4 
I 

6.5 
3 

9 
1 

11.5 
10.5 

9 

35.5 
4 4 

20.5 
1 
9 

9 
9 

23 
18.5 

4 



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 

Aug- 1996 
Nov- 1996 

May- 1997 
Aug- 1997 
NOV- 1997 

BGE-1 

5 2 
46 

May-] 998 
Aug-1998 
NOV- 1998 
Feb- 1999 

BGE-2 

25.5 
10 

3 9 
5 4 
6 1 

I I 

I 

23 
24.5 

5 

49 
66 
5 8 
65 

26.5 
33 

47.5 
14.5 
3 4 May- 1999 1 77 



Table 4-4 (continued) 

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

BOWLING GFtEEN ESTATES WATER DISTRICT SUPPLY WELLS 
HISTORIC TOTAL VOLATILE ORGANIC COMPOUND RESULTS 

Source: Town of Hempstead Department of Water 

DATE 

Jan-2003 
Feb-2003 
Mar-2003 

Notes: 

Results reported in ugll 
U: Undetected 
BGE-I : screened 478 to 528 feet below ground surface 
BGE-2: screened 524 to 584 feet below ground surface 

BGE-1 

73 
149 
134 

BGE-2 

81.5 
33.5 
2 5 



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 

DATE 
v 

Feb-1999 
May- 1999 
Aug-1999 

BGE-1 
(screened from 478 to 528 feet below ground surface) 

Feb-2001 
May-200 1 
Sept-200 1 
NOV-200 I 
Jan-2002 
Feb-2002 
Mar-2002 
Apr-2002 
May-2002 
.Tun-2002 
Jul-2002 

Aug-2002 
Sep-2002 
Oct-2002 
NOV-2002 
Dec-2002 

PCE 

7 
6 
7 

BGE-2 
(screened from 524 to 584 feet below ground surface) 

PCE 

1 
3 
4 

13 
15 
15 
17 
20 
18 
2 1 
24 
24 
23 
22 
24 
24 
26 
17 
13 

TCE 

3 0 
46 
5 1 

TCE 

13 
27 
3 1 

45 
4 8 
47 
45 
48 
46 
47 
4 8 
47 
4 8 
4 8 
44 
44 
65 
46 
29 

1,2-DCE 

1 
1 
2 

1,2-DCE 

U 
1 
1 

1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
2 
1 

U 
I 
2 
2 

1,l-DCE 

6 
6 
6 

1,l -DCE 

U 
1 
1 

6 
6 
5 
5 
6 
5 
6 
6 
5 
5 
8 

4 
5 
6 
8 

7 

TCA 

8 
7 
7 

1,l-DCA 

2 
2 
2 

TCA 

0.5 
2 
2 

6 
5 
4 
5 
6 
5 
6 
5 
5 
5 
7 
4 
4 
5 
8 

7 

1,l-DCA 

U 
U 

U 

2 
2 
2 
2 
2 

5 
1 
5 
7 
8 

4 1 
13 
3 5 
45 
46 

2 1 7 44 
47 
47 
47 
43 
46 

44 
43 
5 5 
46 
45 

2 

1 

U 
U 
U 
1 

8 
1 

1 
U 
2 

2 
2 
2 
2 
U 
U 
2 
3 
3 

10 
9 
8 
1 I 

9 
7 
9 
10 
1 I 

U 

2 
U 
2 

2 
U 
U 
U 
U 
U 

U 

U 
U 
U 

U 

U 
U 
1 

2 

1 
U 

2 
3 
2 
2 
3 

2 
1 
2 
2 
2 

1 
2 

1 
1 
1 
1 
2 
1 

U 
1 
1 

1 

2 
3 

2 
2 
2 
2 
3 

2 
U 
2 
2 
2 



Table 4-5 (continued) 

NEW CASSEL INDUSTRIAL AREA 
OFF-SITE GROUNDWATER MONITORING AM) ASSESSMENT PROGRAM 

BOWLING GREEN ESTATES WATER DISTRICT SUPPLY WELLS 
SUMMARY OF SELECTED VOLATILE ORGANIC COMPOUNDS RESULTS - 

1999 THROUGH 2003 

Source: Data provided by Town of Hempstead Department of Water. 

m: All results are reported in udl. 

- 

DATE 

Jan-2003 

Abbreviations: 

PCE: Tetrachloroethene 
TCE: Trichloroethene 
1 ,2-DCE: 1,2 Dichloroethene 
1,I-DCE: 1,l -Dichloroethene 
TCA: 1,1,1 -Trichloroethane 
1, I -DCA: 1,l -Dichloroethane 
U: Undetected 

- 

BGE-2 
(screened from 524 to 584 feet below ground surface) 

BGE-1 
(screened from 478 to 528 feet below ground surface) 

PCE 

16 

TCE 

5 6 

1,2-DCE 

1 

TCA 

7 

1,l-DCE 

7 

PCE TCE 

13 1 2 8 

I ,1-DCA 

4 

1,l -DCE 

3 

I,2-DCE 

2 

TCA I 1.1-DCA 

3 U 



the concentration of the most predominant VOCs detected in wells BGE-1 and BGE-2 f'rom 

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 ugll and TVOCs in well BGE-2 ranged from nondetect to 82 ugll. The 

predominant compounds detected in both wells are PCE and TCE, with lower concentrations of 

1,2-DCE, 1 ,I-DCE, TCA and 1,l-DCA. Between February 1999 and June 2003, well BGE-1 

showed concentrations of PCE and TCE ranging from 3 ugll to 34 ugll and 5 ug/l to 89 ugll, 

respectively. During the same time period, in well BGE-2, concentrations of PCE ranged from 

0.5 ugA to 16 ugll, and TCE ranged from 1 1 ugll to 56 ugll. 

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). 





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 @CIA). 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 -+ I, 1 -DCA andlor 1,2-DCA 

2. PCE -+ TCE -+ cis-] ,2-DCE and/or trans- 1,2-DCE and/or 1,l -DCE -+ VC 

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

trans- 1,2-DCE: trans- l,2-Dichloroethene 
1,l -DCE: 1,l- 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 



Table 5-1 

NEW CASSEL INDUSTRlAL AREA 
OFF-SITE GROUNDWATER MONITOIUNG AND ASSESSMENT PROGRAM 

OFF-SITE VOC CONSTITUENT PERCENTAGES IN GROUNDWATER 

II I MW-I 

Constituent 
Elhene Suite C tration I % of TVOC I tration 

I 

c-DCE 
t-DCE 
I,1-DCE 

Ethane Suite 

I, I -DCA 
I ,2-DCA 

03 J I  
Concen- 

D/. of TVOC tration 

04 
Concen- 
tration 

50 
360 
39 

420 

869 

140 

Concen- 1 
' X  of TVOC tration : % of TVOC 

I I 

TVOCPERCENTl 2003 annudl xls 

Constituent 
Ethene Suite 
PCE 
TCE 
c-DCE 
t-DCE 
I,I-DCE 
VC 

Oct-02 

KOTES ABBREVIATIONS 
1. Units are in ugn PCE: Tebachloroethene TCA: 1,l.l-Trichloroethane 
2. Total VOC concentrations are for chlorinated VOCs listed TCE: Tricblomethene I ,  I -DCA: I .  I-Dicl~loroethane 
--: Not detected c-DCE: cis L,2-Trichloroetheoe I ,2-DCA. 1 .I-Dicliloraethane 

t-DCE: trans 1,2-Trichloroethene 1, I ,2-TC.4: 1.1,2-Trichloroethane 
I ,]  -DCE: I,l-Trichlomethene 
VC: Vinyl Chloride 

2000 100 

320 : 49.9 
310 ; 48.4 

7 1 1.1 
4 0.6 

641 100 

Concen- 
tration 

0ct-02 

TOTAL 
Ethane Suite 
TCA 
1.1-DCA 
I ,2-DCA 
I ,1,2-TCA 

FOTAL 

%I 
J a n 4 3  

Concen- 
tration %I of TVOC 

120 7.4 
760 ' 46.7 

3.5 i 4 2 4  
690 

-- I 

% of TVOC 
Concen- 
tration 

M 
Feb-03 

Caneen- I tration % ofTVOC 

I 
27 1 3.9 

440 i 63.7 

1627 i 100 

1 51.0 

1 7;  3 0.6 
529 1 100 

22 3.4 
322 50.3 
2 1 3.3 

I 43.0 '" I 

OLD of TVOC 

34 

190 
-- 

691 

120 
110 
5 
2 

237 

640 ' 100 

I 

W-4 
%'l ay-03 

Concen- 
tration */n of TVOC 

99 6.8 
750 5i.5 
57 , 3.9 
0.5 0.03 
550 1 37.8 

I 

W-3 

130 6.5 
895 34.8 
64 3.2 
-- 1 

911 1 35.6 
-- 8 

4.9 

27.5 

100 

50.6 
46.4 
2.1 
0.8 
I00 

107 
70 
2 

0.8 
179.8 

Concen- 
tration 

5 5 
700 
3 2 

380 

1167 

180 
140 
3.4 
2 

325.4 

Jul-03 

59.5 
38.9 
1.1 
0.4 
1 OD 

May-03 

%/;r af TVOC 

4.7 
60.0 
2.7 

32.6 

100 

55.3 
43.0 
1.0 
0 6 
100 

Concen- 
tration 

73 

Jul-03 

1838 

270 
1 50 

1356.5 ! 100 

'A, ofTVOC 

4.0 
54 4 

Cancen- 
tration 

1554.5 

110 

. 100 

63.4 
35.2 

190 
250 

1 13, 

0.05 

730 

of TVOC 

100 

50.1 

4.1 1 1.0 
1 7  0.4 

425.8 100 

42.4 
55.7 

110 1 1 1  
13.7 7; 1 ;:; 

720 46.3 

200 : 47.7 
6.3 1.5 
2.7 0.6 

419.1 100 

1.2 :" 1 0.7 
318.6 1 100 



Constituent 
Ethene Suife 

TCE 
c-DCE 
t-DCE 
I,  I-DCE 

Table 5-1 

NEW CASSEL LNDUSTRIAL AREA 
OFF-SITE GROUNDWATER MONITORlNG 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 1 May 2003* Jul-03 

Concen- I Concen- 1 I Concen- I I Concen- 1 Concen- 1 I Concen- I 1 Concen- I I Concen- I 
I tration I % o l T V O C  I tration % ofTVOC I tration I % of TVOC I tration % o l T V O C  I tration % o f T V O C  I tration I "A of TVOC { tration I % of TVOC I tration I "/;I o f T V O C  

I I I I 

- ..... ~- 

tration "/, of TVOC 

22.5 7.8 22.2 3 30.0 1.5 17.0 2.9 22.1 1 
11.0 6 17.3 2 22.2 20.0 2.3 26.1 3.6 27.5 

c-DCE 83.0 27 69.9 63.6 19 54.9 44.4 39.8 4.3 32.8 
t-DCE -- 
1,l-DCE 0.5 1.9 0.7 3 .O 1.8 5.2 I 11.1 I 10.0 I .5 17.0 2.3 ! 17.6 

,,.,.-, I ~vm n -0 

TCA 0.5 33.3 0.7 1 33.3 0.7 ! 33.3 1.1 i 37.9 I 25.0 1.3 32.5 I .4 29.2 
I l , l -DCA I 1 66.7 I 1.4 1 66.7 1.4 / 66.7 1.8 , 62.1 1 75.0 7 I 67.5 I 3.4 1 _ _  j I 1,2-DCA -- I I -- -_ i 

Oct-02 

TOTAL 

Ethane Surre 

NOTES ABBREVlATlONS 

Concen- I I Caneen- I I Concen- I I Concen- I i Concen- I I Concen- I Concen- ' I Conren- , 1 Jan-03 1 Ma>-03 

I. Units are in ugll 
2. Total VOC concenkations are for chlorinated VOCs listed 
--: h'ot detected 

* Based upon review of historical results and the July 2003 results it appears that samples 
MW-5 and MW-6 were inadvertantly switched d u i n g  the May 2003 sampling event. 

Jan-03 Jul-03 

PCE. Tetrachloroethene 
TCE: Tnchloroethene 
c-DCE CIS I,2-Trichloroethene 
t-DCE: trans I ,2-Trichloroelhene 
1,l-DCE: 1.1-Trichloroelhene 
VC: Vinyl Chlonde 

26 5 

TCA: I .  1, I -Tncl~loroetliane 
I,I -DCA: I,l-Dichloroethane 
I,2-DCA: 1,2-Dichlornethane 
I.I,2-TCA: 1,1,2-Tnchloroethane 

May-03 

I00 

TL'OCPERCENT3 2M3 a n n u l  11s 

Jul-03 Ocl-02 

38 6 
-- I 

23 6 100 

I 
I 00 r - - -  -- 

3 4 6  100 
! 

-- I 
9 1 100 

I 

-- I -- -- 
10 1 I00 1 8 8  

1 
100 13 1 100 



Table 5-1 

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

OFF-SITE VOC CONSTITUENT PERCENTAGES IN GROUNDWATER 

Constituent 
Elhene Suite 

TCE 
c-DCE 
t-DCE 

3 1 EW-IB 
May-03 Aug-03 Oct-02 Jan-03 I May-03 Jul-03 

Concen- I I Concen- ( I Concen- I I Conccn- I I Concen- I I Concen- 1 
Oct-02 Feb-03 

Concen- I I Concen- j 
tration I % oiTVOC I tration 1 % of TVOC 

I 
tration 1 % ofTVOC I tration % oiTVOC I tration 1 % oiTVOC I tration % of TVOC I tretion I %of TVOC I tration I % of TVOC 

I I I I I I 

1.6 100 1.5 100.0 59 I 88.1 
8 1 11.9 I I : : ,  

EW-IC EW-2B 
Jan-03 I Map03 Jul-03 

Concen- I I Concen- i 1 Concen- i 
Oct-02 

Concen- I 
Constituent 
Ethene Suite 
PCE 

c-DCE 
t-DCE 
1,I-DCE 

TOTAL 
Ethane Suite 
T C A  
1,l-DCA 
1,2-DCA 

tration I % OITVOC 
I 

1,1,2-TCA 

NOTES 

I 
8 6  1 100 1 

ABBREVIATIONS 
1. Un18 are in ug/l 
2. Total VOC concentrations are for chlorinated VOCs listed 
--: Not detected 

PCE: Tehacliloroetl~ene 
TCE: Trichlometliene 
c-DCE: cis I ,2-Tricliloroethene 
t-DCE: trans 1,2-Trichloroettie~ie 
I, I -DCE: I ,  1 -Tnchlaroelhene 
VC: Vinyl Chlonde 

TCA: I ,l.l-Trichloroethane 
1.1-DCA: I,l-D~chloroed~ane 
1.2-DCA: 1.2-Dichloroethme 
I.1,2-TCA: 1,1,2-Tnchloroethat1e 

1898lTVKPERCENT3 2003 annual x lsShceUh TVOCPERCENTj 2001 m i l u d l  xls 



Table 5-1 

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

OFF-SITE VOC CONSTITUENT PERCENTAGES IN GROUNDWATER 

EW-LC I 
Oct-02 Jan- I 

Concen- 1 I Concen- 1 

BGE-1 
Jaw03 May03 Jun-03 

Concen- I Concen- j Concen- 
tration % of TVOC tration '% niTVOC tration '% oolTVOC 

I I 

I 

Jul-03 I Oct-02 
Concen- i I Cnncen- : Concen- 

Constituent 
Elhene Suite 

c-DCE 
t-DCE 
I,I-DCE 

tration % oiTVOC I tration % oiTVOC 
I 

Constituent 
Efhene Suite 

TCE 

BGEZ 

1,1,2-TCA 1 
TOTAL I 2 1 1 0 9 1  3 1 0 0 1  3 I 100 I 2 1 100 

NOTES 

Oct-02 Jan-03 May-03 
Conceo- Concen- Concen- I 
tralion % of TVOC tration % of TVOC lration 1 % o f  TVOC 

TOTAL 67 100 76 1 100 5 8  1 100 - 
I I 

ABBREVIATIONS 
PCE: Tetrachloroethene 
TCE: Trichloroethene 
C-DCE: cis 1,2-Trichloroethene 
t-DCE: hans 1,2-Trichlomethene 
I, I -WE: I ,I-Trichloroelhene 
VC: Vinyl Chloride 

1. Units are in ugA 
2. Total VOC concentrahons are for chlorinated VOCs listed in the table 
-: Not detected 

Jun-03 

53 

TCA: I,l,i-Trichloroethane 
I ,  I-DCA. I .I-Dichloroethane 
I ,2-DCA: I .2-Dichloroethane 
I,I,2-TCA: I , ]  ,2-Tnchloroethane 

Concen- 
tration 

1 00 

TVOCPERCENT3 2003 annual x l i  

% o i  TVOC 



section on Figures 5-1 and 5-2, respectively. The cross sections also include the TVOC 

concentration contours for the JulyIAugust 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 RIIFS Report, were evaluated. These data are the most 

recent results included in the 2000 RIIFS 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 

FWFS wells within the NCIA are shown on Figure 5-3. On-site groundwater quality data were 

summarized on figures from the RIIFS 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 (N11855, 

N10328 and N10470), as shown on Table 5-2 and Figure 5- 1. Breakdown daughter product 1,l- 

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 ,I-DCA increased 

relative to the on-site wells, indicating the degradation of TCA to 1,l-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,l-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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PERCENTAGES OF ETHENE CONSTITUENTS 
a~1sIw OF wluwd F. ~ ~ L K H & S Y ~ X T E S .  P c IN GROUNDWATER FIGURE 5 2  



Table 5-2 

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

ON-SITE VOC CONSTITUENT PERCENTAGES IN GROUNDWATER 

Constituent I&! 
Ethene Suite 
PCE -- 
TCE 4 

1,l-DCE -- 
I,2-DCE 63 

VC -- 
TOTAL 11 67 

Ethane Suite 

1.1-DCA 

TOTAL 11 576 

Jan. 00 Apr. 99 Aug. 99 Jan. 00 

%of  Concen- %of  
TVOC tration QVOC i Concen- %of  Concen- % o f  Concen- % o f  Concen- 

tration TVOC tration TVOC tration TVOC tration C 

NOTES 

1: Units are in ugil. 
2: Total VOC concentrations are for chlorinated VOCs listed. 
--: Not detected. 

ABBREVIATIONS 

% of 
TVOC - 

100.0 

100 

97.9 
2.1 

100 

N-11855 

AUB. 99 Jan. 00 

i n c c n -  % o f  ~ o n c e n -  1 % of 
tration TVOC tration , TVOC 

I 

PCE: Tetrachloroethene 
TCE: Trichloroethene 
1,1 -DCE: 1,l -Dichloroethene 
1,2-DCE: 1,2-Dichloroethene (comprised of cis and lrans isomers) 
VC: Vinyl Chloride 
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A DNlSlON OF WILLUM F COSULICHASSOCRTES PC 
GROUNDWATER MONITORING WELLS FIGURE 5-3 



In the off-site downgradient wells (Table 5-I), 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 ,I-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 andlor overlapping 

plumes. 

5.2 Natural Attenuation Parameters 

A recommended list of parameters to be monitored to evaluate natural attenuation (NA) 

was presented in the RIIFS Report. These parameters were analyzed during the 200212003 

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 oxidatiodreduction 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. 



Sample Identification 
Sample Depth, ft. 
Date of ~olleetion 
Laboratory Results 
Total Iron 
Total Organic Carbon 
Alkalinity 
Chloride 
Nitrate 
Sulfate 
Carbon Dioxide 

Dissolved Oxygen 11.- 

Table 5-3 

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

NATURAL ATTENUATION PARAMETER MONITORING RESULTS - JULYIAUGUST 2003 

Methane 1 0.002 1 
Field Measurements 1 

Sample Identification 
Sample Depth, ft. 
Date of Collection 
Loboratory Results 
Total Iron 
Total Organic Carbon 
Alkalinity 
Chloride 
Nitrate 
Sulfate 
Carbon Dioxide 

4.95 1 :!solved Oxygen 3.15 I 

MW-1 
90-110 

07/30/03 

U 
U 
U 

64.3 
4 

30.4 
U 

' EW-2B I EW-2C 1 Averaee Concentration 

Eh 

1 132-142 1 504-514 / from ail Sampled Wells 

318 

1 07/28/03 1 07/29/03 1 during ~enori ine period 

NOTES: 
Units are me/l for laboratory results and dissolved oxygen, millivolts for Eh and ug/l for TVOC 

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 vaiue of ail well sample results 

65 

MW-9 Average Concentration 
305-315 from all Sampled Wells 
08/01/03 durine Reaortine Period 



According to the United States Environmental Protection Agency (TJSEPA) 1998 

document entitled, "Technical Protocol for Evaluating Natural Attenuation of Chlorinated 

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

Low dissolved oxygen concentrationslanaerobic conditions; 

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

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

Total organic carbon concentrations greater than 20 mgll to provide an energy source 
for microbes capable of biodegradation of chlorinated VOCs. 

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-IB 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 wel!s 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 200212003 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 mgll to 0.58 mg/l were measured. These 



results indicate groundwater in the off-site study is, in gcneral, aerobic. In addition, no TOC 

concentrations greater than 4.4 mgll were detected in any well during the 200212003 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. 





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 

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

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. 

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. 

The downgradient extent of the plume has not been delineated. 

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. 

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 c~ncentration for the treatment system of 1200 ug/l. 

Degradation of the VOC Plume 

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

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. 





I 
7.0 RECOMMENDATIONS 

I 
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, 

m the following recommendations are made for future monitoring and evaluation of groundwater 

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

The existing four early warning wells (EW-IB, EW-IC, EW-2B and EW-2C) and the 
existing off-site monitoring wells (MW-I 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. 

Construction and sampling of vertical profile temporary andlor 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-I through MW-4). 
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OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM 

SUMMARY OF SAMPLE FlELD PARAMETER VALUES 



I APPENDIX A (continued) 

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

SUMMARY OF SAMPLE FIELD PARAMETER VALUES 

I 
Notes: 

I 
CO - Celsius 
mslcm - millisiemenslcentimeter 
NTU - Nephelometric Turbidity Unit 

I 
mv - millivolt 
mgll - milligrams per liter 
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APPENDIXB 

NEW CASSEL INDUSTRIAL AREA 

OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM 

MONITORING WELL SAMPLE RESULTS 

VOLATILE ORGANIC COMPOUNDS 

- 
Contrac 
Requre, 

Deteclm 
Llmtt -- 

(usn) 
0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

U 5  

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 
0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5  

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

05 
0 5 

0 5 

0 5 

0 5 

05 
0 5 

0 5 

05 

0 5 

0 5 

0 5 - 

NYSDEC Claas GA 

Grounhvater 

Standard or 
Guldance Value 

-- 

(Ug/l) 
5 ST 

5 ST 

2 ST 

5 ST 

5 ST 

5 ST 

5 ST 

5 ST 

5 ST 

5 ST 

5 ST 

5 ST 

7 ST 

5ST 

5 ST 

5 ST 

5 ST 

0 6 S T  

5 ST 

1 ST 

50GV 

5 ST 

04ST '  

0 4 5 1 .  

1 ST 

5 ST 

5 ST 

5OGV 

5 ST 

5 ST 

50GV 
5 ST 

004ST 

5 ST 

3 ST 

3 ST 

3 ST 

5 ST 

05ST  

5 ST 

Chloromethane 

Vmyl Chlor~de 
Bromomethane 

Chloroethane 
Fluorotrlchloromelhans 
1.1-Dichloroethene 

Methylene Chlorlde 

trans-1.2-Dichlomelhene 
1.1-Dichlomethane 

2.2-D~chloropropane 
cis-1.2-D~chloroelhene 

Chloroform 

Brornochloromethane 
1.1.1-Trichlomelhane 

1 .1-Dichlorpropene 

Carbon Tetrachloride 
1.2-D~chloroethane 

Trchloroethene 

1.2~Dehloropropane 
Brarnod~chlorornelhane 
Dibromomethane 

cis-1 3-Dlchlompmpene 
trans-1.3-D~chloropropene 

TelraChloraelhene 

Dibmmochlommethane 

Chlarobenzene 

1.1.2.2-Telrachlomehane 
1.2.3-Trichloropropane 

Bromobenzene 
1.3-Oichlorobenrene 
1.4-Dichlorobenzene 

1.2-Oichlombenrene 
1.2.4-Tnchlombenzene 

He~chlorobuladlene 
1.2.&Trichlorobenzene 

Methyl-ler(.butyl ether 
Benzene 

Toluene 

Ethylbenzene 

m-Xylene 

a p-Xylene 
*Xylene 
Styrene 
Isopropylben;ens (Cumene) 
n-Propylbenzene 

QUALIFIERS: NOTES: 
U. Compound analyrod lor but not delectd ':Value pertam to h e  rum of h e  isomers 

ST' Standanl 
- 

J Compound found a1 a concanlration below Ihe CRDL, value estimated 
'": Result reported aa a sum of 2.2 -dicNompmpane and cis-1.2-dichlomelhene 
E Compound mncnnbtion exweds inslrumenl calibration range, value esumaled 
D: Result taken from reanalysis at a sscnndary dilution 

GV: Guidance Value 
---: Not established 

O l n d i c a l e o  value exceeds NYSDEC Class GA groundwater standard 

or guldance value 



APPENDIX B 

NEW CASSEL INDUSTRIAL AREA 

OFFSITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM 

MONITORING WELL SAMPLE RESULTS 

Units 

Dlchlomdifluommethane 

Chlaromelhane 

Wnyl Chlorlde 
Bromomelhane 

Chloroethane 
Fluomtnchlorornethane 

1.1-Dichloroelhene 

Melhylene C h l o ~ e  

trans1.2-Dichloroelhene 

1.1-Dochloroelhane 
2.2~Dichlaropropane 

~l~-1,2-Dichloroelhene 
Chloroform 

Bmmochlorornethane 

1 ,I ,i-~tich~oroelhane 

1 .l-D~chlorpropene 

Carban Tetrachloride 
1.2-Dichloroelhane 
Trichloroethene 

1.2-Dichloropropane 

Brornod~chlOrOrnelhane 

Dibmrnomethane 

cis1 3-Dichloropropene 

tra0~-1,3-D1~hlor0prop+ne 
1.1 2-Ttichloroelhane 

1.3-Dichlompropane 

TetnchlDrOethene 
Dibrornachloromethane 

Chlombenrene 

1.1.1.2-Telrachloroelhane 
Bmrnolorm 

t.l.2.2-Telrachloroethane 
1.2.3-Trichlorovopane 

Bromobenzeno 

1.5Dichlorobenrene 

1.4~D~chlombenrene 

1.2-Dichlambenzene 

1.2.4-Tnchlorobenzene 

Hexchlorobuladiene 

1.2.3-T"ch1orobenrenw 

MethylLten~bulyl ether 

Benzene 

Toluene 

Ethylbenzene 

mXylenc 

pxylene 

~ X y l e n e  

styrene 
lsopropylbenrene (Cumene) 
n-Pmpylbsnrene 

1.3.bTrirnelhylbenrene 

2-Chlorot~l~ene 

4Chlorololuene 
ten-Butylbenrene 

i.Z.b.Tfimelhylbenzera 
aeoBulvlbenrene 

n-Butylbenrene 
Total VOCs 

QUALIFIERS: 
U: Compound analyzed lor bul not deleded 

J: Compund l o u d  at s concentrallon b e l a t h s  CRDL, value edlmsted - Rerun reparled ass  sum of 2.2- dlchlompmpans and as-1.2-dlchlomelhene 
E Compaund concentration exceeds Instrument csllbratlon range, value e~llrnaled 

D Re~u l l  laken from reanalysis at a ssconduv dllutlon 

8 Compound found tn the method blank aswell sr the sample 
V Resull qualtRed as n o ~ e t s d  based on valldalton crltefia 

VOLATILE ORGANIC COMPOUNDS 

NOTES: 
': Value pertains to the sum 01 lhs isomers 

ST: Standard 
GV: GUldanCB Value 

esabluhed 

Indicales value exceeds NYSDEC Class GA pmundwater aandard 

or guaance value 

WSDEC Class G 
Groundwater 

Standard or 

Guldance Value 
- 

(UQ14 
5 ST 

5 ST 

2 ST 
5 ST 

5 ST 

5 ST 

5 ST 

5 ST 

5 ST 

5 ST 
5 ST 

5 ST 
7 ST 

5 ST 

5 ST 
5 ST 

5 ST 
06ST 

5 ST 

I ST 
50GV 

5 ST 

04ST' 

(14ST' 

1 ST 

5 ST 

5 ST 

50GV 

5 ST 

5 ST 

5OGV 

5 ST 
004 ST 

5 ST 

3 ST 

3 ST 
SST 

5 ST 

05ST 

5 ST 
- 

1 ST 

5 ST 
5 ST 

5 ST 

5 ST 
5 ST 

5 ST 
5 ST 
5 ST 

5 ST 
5 ST 

5 ST 
5 ST 
5 ST 

5 ST 
5 ST 

5 ST 
- 



APPENDIX B 
NEW CASSEL INDUSTRIAL AREA 

OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM 

MONITORING WELL SAMPLE RESULTS 

VOLATILE ORGANIC COMPOUNDS 

L 

Sample Depth fl 
Date of Col le~ l~0~-  

Ddut~on Factor -- . -- 

Chloromelhane 

Vinyl Chlonde 
Bromomcthane 

- 
Contract 

Requlred 

Delecl~on 

L l m L  

0 5 
0 5 
0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 
0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 
0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 - 
- 

YYSDEC Class G/ 
Grounchater 

Standard or 
Gu~dance Value - - 

(UgW 
5 ST 
5 ST 
7 ST 

5 ST 

5 ST 

5 ST 

5 ST 

5 ST 

1 ST 

5 ST 
5 ST 

5 ST 

7 ST 
5 ST 
5 ST 

5 ST 
5 ST 

O6ST 

5 ST 

1 ST 

50GY 
5 ST 

04ST' 
O 4 S T '  

1 ST 
5 ST 
5 ST 

50GV 

5 ST 

5 ST 
50GV 
5 ST 

004ST 

5 ST 

3 ST 
3 ST 

3 ST 
5 ST 

0 5 ST 
5 ST 
- 

1 ST 

5 ST 

5 ST 

1 ST 
5 ST 

5 ST 
5 ST 
5 ST 
5 ST 

1 ST 

5 ST 
5 ST 
5 ST 
5 ST 
5 ST 
5 ST 
5 ST 

- 

1.1-Dichlomelhene 

Melhylene Chlotide 
trans-1.2-Dichloroelhene 

1.1-Dichloroethane 

C 2.2-Dichloropropane 
cis-1.2-Dichloroelhene 

Chlorokn 
Bromochloromethans 

? , I ,  1-Trichloroelhane 

1.1-D~chlcrpmpene 
Carbon Tetrachloride 

1.2-Dichlorodhans 
Trichloroelhene 

1,2-D~chloropropane 
Bromod~chlommethane 

Dibromomethane 

cts-1.3-Dichlomprapene 
trans-1 .PDichloropropene 

1.1.2-Trichlomethane 

111 1,3-Dichloropropane 

Tetrachloroemene 

D~bromochlommethane 

Chlorobenzene 

1.1.1.2-Telrachloroelhane 
Bromoform 
1 .I .2.2-Tetrachloroethane 

1.2.3-Trichlompmpane 

Bromobenzene 
1.3-D~chlorobenzene 

*I 1,sDichlorobenzene 

1.2-Dichlorobenzsne 
1.2.4-Trichlombentene 

Hexchlorobutadiens 
1.2.~Tnchlonbenzene 

Toluene 
Ethylbenzene 

mXylene 

pXylsns 

c-Xylene 
Styrene 

lsopmpylbenzene (Cumene) 
n-Propylbenzene 

1.3.6Tnmehylbenzana 

C 2-Chlorotolusne 
CChlorotoluma 
tell-Butylben2ene 
1.2.4-Trimat+ylbenrerrs 
roc-Butylbenzene 

I p-lsopmpyltoluene(pCymsna) 
n-Butyibenzens 
TdaI VOCs 

OUALIFIERS: NOTES: 

U: Compound anafyred for but not delected 
J: Compound found al I cmcenlration below the CRDL, value estimated 

'. Value pe&ins to the sum of lhe #somers 
ST: Standard 

": Result reporled as a rum of 2.2- dichlompropane and ci%l.2-&+1lomelhene 
E- Compound concentration exureds inalnunent calibntlon range, value estimated 

D Result taken fmrn reanatyois el a secondary dilution 

B: Compoundfound in the method blank as well as the sample 
U'. Result qualified as non-deled based on validation criteria 

GV: Guidance Value 
-- Not eshblished 

O l n d i c a t s s  value exceeds NYSDEC Class GA groundwater standard 

or guidanur value 
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NEW CASSEL INDUSTRIAL AREA 

OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM 
MONITORING WELL SAMPLE RESULTS 

VOLATILE ORGANIC COMPOUNDS 

Chloromethane 
Vinyl Chlondc 

Bmmomcthane 
Chlomethana 

Fluorolrichloromethane 
1.1-Dichlomelhene 

Methylane Chlonde 
trans-1.2-D~chloroethene 

l ,l-Dlchloroelhane 
2.2-Dichlompropane 

cis-l,2-Dichbroethene 
Chloroform 

Bromochloromethane 
l , l  ,l-Tnchloroethane 

1 ,l-Dlchlorpwpene 

Carbon Tetrachloride 
I ,2-Dichloroelhane 

Trichloroethene 
1.2-Dichloropropane 

Brornodichloromethane 
Dibromomethane 

cis-l ,3-D~chloropropene 
trans-1 .I-Dichloropropene 
1 ,I ,2-Tnchloroethane 

1.3-Dtchloropropana 
Tetrachloroelhene 
D~bromochlommethane 
Chlorabenrene 
1.1.1.2-Telrachlomethane 

Brornoform 
1.1.2.2-Tetrachlomethane 
1.2.3-Trichloropmpane 

Bmmobenzene 
I,.?-Dichlorobenzene 

1.4-Dichlombenrene 
1.2-Dichlombenzane 

1.2.6Trichlorobenzene 
Hexchlombuladiene 

1.2,3-Trichlorobenzene 

Toluene 

Ethylbenzene 

m-Xylene 
pXylene 
o-Xylene 
Styrene 

Isopmpylbenzens (Cumens) 
n-Propyibenrene 
1.3.5-Trimelhylbenzana 

31 Z-Chlorololusne 
CChlomtoluene 
led-Bulylbenzene 
1.2.4-Trimethylbenzene 
ssc-Butylbenzent, 

NYSDEC Class GA 
Groundwater 

Standard or 

Gyldance Value 
- 

( w v  
5 ST 

Sample Identlficatlon - 
Sample Depth fl 
Date of Collecl!on 

D~lut~on ~aclor- ppp - -- 
unlta 

D~chlorod~fluoromcthane 

QUALIFIERS' 

I 
U. Compound analyzed f a  bul no1 delaclrd 
J: Compound found el a mnfentrabon b e l w  the CRDL, value ashmated 
'.: Result reported a8 a sum of 2.2 -di&loropropane and cir-1.2-dchlomelhene 
E: Compound mncenlnlion exceeds instrument calibration range, value eslimated 
L I  Resun taken fmm reanalysis at a secondary d~lution 

U': Result qualified as nor+deled based on velidation criteria 

Q 

NOTES: 
': Value perbins to +ha sum of !he isomen 
ST. Slandard 
GV: GuidanfeValue 

hN~t established 
Indicates value exceeds NYSDEC Clase GA gmundwaler standard 

or gwdanca value 

- - EW-ZC 
504-H4 

09/25/01 
1 0  

(us/l) 
u 

-- EW2C 
5M 514 -- 

04/25/01 - - 
--!L 

iugn) 
u 

EW-2C 

504514 
- 01/28/02 

1 0  

(USA) 
U 

EW-2C 
504-514 

07/19/02 

l o  

( w l )  
u 

EW-2C 

504-514- 
10/16/0_7_- 

-.. 1 0  
w )  

U 

EW-2C 
504-514 

- 05/08/03 

l o  - ~ -- 

( ~ e m  
u 

E W 2 L  _ 
504 514 -. . 
01/29/03 

' 0  _-. 
1 u 9 ~  

u 

EW 2C 

504-514 

07/29/03 - 
1 0  

(ugn) 
u 

Contract 
Requlred 

Dctectlon 

L m t  - .--- 
( ~ d l )  
0 5  



APPENDIX B 
NEW CASSEL INDUSTRIAL AREA 

OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM 

MONITORING WELL SAMPLE RESULTS 
VOLATILE ORGANIC COMPOUNDS 

Sample ldenlikalion . . . . - . - - 
I 

Sample Depth. R 
Date of Collection 

-- 

Dllullon FactDr - 
-~ p~ 

Unds 
D~chlorod~nuoromethane 

Chloromelhane 

Vinyl Chloride 
Bromomethane 
Chloroethane 
Fluorolrichloromethane 

1.1-Dichloroelhens 

Melhylene Chloride 
trancl.2-Dichloroethene 

1 .l-Dichlomethane 

2.2-Dichloropropane 
~15.1 ,2JJtchloroethene 

C Chloroform 
Bromochloromelhane 

I .l .l-Trichloroelhane 

1.1-D~chlorpropene 
Carbon Tetrachlande 
1.2-Dichloroethane 

Tnchloroethene 

1.2-Dichloropropane 

Bromodichloromethane 
Dibromomethane 

cis-1.3-Dichlompropene 

trans-1.3-D~chlompropene 

1.1 ,2~Tnchloroelhane 
1.3-Dichlompropane 
Telrachloraelhene 

Dibmmochlommethane 
0 Chlorobenzene 

1,1,1,2-Telrachloroathane 

Bromoform 

1.1.2.2-Telrachloroelhane 
1.2.3-Tnchlompropane m Bmmobenzene 

1.3-Dichlombenxene 
1,4-Dlchlombenzene 
1 ,2-D~chlombenzene 

1.2.4-Tridrlombenzene 

1 Hexchlombutadiene 

1.2.3-Trichlombenzene 

MethyCtert-buy ether 
Benzene 

Toluene 

Ethylbenzene 
m-Xylene 

p-Xyiens 

c-Xylenm 

Styrene 
lsopropylbenzene (Cumene) 
n-Propylbenzsne 
1.3.5~Trimelhylbenzene 
2-ch~orololuene 
4-chlomlol~ene 
tart-Butylbenzene * I ,2,4-Tnmelhylbenzene 

sec-Butylbenzene 
plropropyltoluene(p-Cymene) 

- 
Canlracl 

Requlrec 

Detectlor 

Llmll 
- - 

(ug/l) 
0 5 
0 5 

0 5 

D 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5  

0 5 

0 5 

0 6 

0 5 

0 5 

0 5 

0 5  

0 5 

0 5  

0 5 

0 5 
0 5 

0 5 

0  5 

0 5 

0 5 

0 5  

0 5 

0 5 

0 5  

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0  5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5  

0 5 

0 5  

0 5 

0 5 

0 5 

0 5  

0  5 

0 5 

0 5 - 

JYSDEC Class GA 

Groundraler 
Standard or 

Guldance Value 
-- 

QUALIFIERS' NOTES: 
': Value pertain8 to the sum ofthe Isomers 
ST: Stpndard 
GV: Guidance Value 

U: Compound analyzed for bul no1 delecled 
J: Compound found at a conccntntion below the CRDL, value estimated 

'": Result reported as a sum of 2.2- dichloropropane and dsl.2-dichloroelhene 
E. Compound concentration exceeds instrumenl calibration range. value estimated 

D: Result taken Imm reanatysts at a secondary d~lul~on 

B. Compound found In the method blank as well as h e  sample 
U':Resull qualified as non.detecl based on validatm cnlsria 

- No1 established 

n l n d i c a t e s  value exceeds NYSDEC Class GA @foundwater slandard 

or guidanco value 



APPENDIX B 

NEW CASSEL INDUSTRIAL AREA 

OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM 

MONITORING WELL SAMPLE RESULTS 

VOLATILE ORGANIC COMPOUNDS 

- 
Contract 
Requlred 

Detectton 

Llmtt 
- -- 

(ug,l) 
0 5 

0 5 

0 5 

0  5  

0 5 

0  5 

05 

0 5 

0  5  

0 5 

0 5 

0  5 

0 5  

0 5  

0  5  

0 5 
0 5 

0 5 

0  5  

0 5  

0  5 

0 5  

0 5 

0 5 

0 5 

0 5 

0 5 

0  5 

0  5 

0 5 

0 5  

0 5  

0  5  

0 5 

0  5  

0 5 

0 5 

0  5 

0  5  

0  5 

0  5  

0 5 

0  5 

0 5  

0 5 

0 5  

0 5 

0  5 

0 5  

0 5 

0 5  

0 5 

0 5 

0 5  

0 5  

0 5  

0  5  

0  5  - 

\IYSDEC Claaa GA 

Groundwater 
Standard or 

Guidance Value 

(uQ/l) 
5 ST 

Sample Depth ft - 110-130 110-130 -- IlO-!JO _ -- 
Dale of Collection 

- - -- -- - 
11/02/01 - 

-- 

01124102 D4124102 
- -- 

Dllutlon Factor 1 0  1 0  10  

Units (usfl) (~911) (~~11)  

Dtchlomd~nu~romelhane U u u 
Chloromethane 

Vinyl Chlonde 

Bromomethane 

Chloroethane 
Fluomtr~chloromethane 
1.1-Dichloroethene 

Methylene Chloride 
Irans-1.2-D~chloroethene 

1.1 ~D~chloroethane 

2.2-D~hloropropane 
cl$-1.2-Dchlomelhene 

Chloroform 
Brornochloromethane 
l.l.1-Tnchloroethane 

1.l.D~chlorpropene 
Carbon Tetrachloride 

II) 1.2-Dichloroelhane 

Trichlomethene 

1.2-Dichlompropane 

Bromodlchloromethane 
Dibromomelhane 

.) cis-1.3-Dichloropropene 
1Tan~-1.3-D~htompmpene 

1.1.2-Trichloroethane 
I.3-Dichlotopropane 

Tetrachloroetheno 

D~bromochtoromethane 

Chlorobenzene 
1.1.1,2-Tetrachlomelhane 
Biomoform 
t.1.2.2-Tetrachlomethans 

1.2,3-Trichloropropane 

Bromobenzene 
1.XDichlorobenzene 

1.4-Dichlorobenzene 

1.2-Dichlorobenzene 
1.2.4-Tnchtombenzene 

Hexchlorobutadiene 

1.2.3-Trichlombenzene 
Methyl-tert-but$ elher 

Benzene 
Toluene 

Ethylbenzene 
m-Xylene 

pXylene 

o-Xylene 

Styrene 
Isopropylbenzene (cumem) 
n-Prapytbenrene 

1,3,6Ttimelhylbenzene 
Z-Chlomloiuene 

Cchlomtoluene 
lerl-Bulylbsnzene 
1,2.4-Trimelhylbenzena 
sec.~utylbenzene 
plsopropyltoluene(pCymene) 

n-Butylbeefene I u U u 

(I Total VOCS~  1587 e 1 1393 I 1382 

QUALIFIERS: 
U. Compound analyzed for but not detected 
J: Compound found at a concentration belar me CRDL, value eat~rnaled 

NOTES: 
'. Value penains lo Ihw sum of h e  isomers 
ST: Standard 
GV: Guidance Value 
-: Not established 

,, '.: Resull repolled a$ a sum of 2.2 -dichlompmpane and cia-1.2-dichlomelhem 
E: Compound concenbation axcawds instrument calibration range, value estimated 
D: Result taken from manaiysis at a secondary dilution 

U'.Result quahied es no-delsd based on validation criteria 

n l n d i c a t e s  value excaeds NYSDEC Class GA gmun&valer standard 

or guidance value 



APPENDIX q 

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

MONITORING WELL SAMPLE RESULTS 

VOLATILE ORGANIC COMPOUNDS 

l ~ ~ l u t l o n  Factor - 

Dichlorod~fluoromethane 

Vinyl Chlonde 

Bromomethane 
Chloroethane 
Fluorolrichloromethane 

Methylene Chlonde 

t r a w l  .2-Dichloroethene 

1 .I-Dichloroethane 
2.2-Dichloropropane 

Bromochloromelhane 
1 .?.I-Trichloroelhane 

1 .I-Dichlorpropene 
Carbon Tetrachloride 

1.2-D~chloroethane 
Trichlorocihene 

1.2-Dichloropropane 
Bmmodichioromethane 

D~bromomethane 
CIS-1.3-Dichloropropene 
trans-1.3-Dichlompropena 
1.1.2-Trichloroethane 

1.3-Dichloropropane 
Tetrachloroethene 

Dibromochloromethane 

Chlombenzens 
1.1.1.2-Telrachtomethane 

Bromolorm 
I , I  .2.2-Tetrachlomethane 

1.2.bTtichloropropane 
Bmmobenzene 
1.3-D~chlorobsnrene 
1.4-Dichlorobenzene 
1.2-Dtchlorobenzenc - 1.Z.CTrichlorobenzena 

Hexchlorobutadiene 

1.2.5Trichlorobenzene 
Methyl-lert-bulyl ether 

Benzene 

QUALIFIERS 
U Compound analyzed fw but not delected 

J: Conwound found a l  a wncenbalion below lhs CRDL value estimated 

1) 
**: Result raporled as a mum of 2,2- dilompmpane and cisl.2-dichlomeU~ene 
E: Compound cnncenWatiOn oxwmds instrument calibration range. value esllmated 
D: Result laken from manalysls ai ## wcondery dilution 

8: Compound found in the method blank as well as the sample 

": Sample result highly sstlmated, bawd on validelion critcna 

U' Result quaillied as non-delcn based on validatmn criteria 

NOTES 
':Value penam to the sum of h e  isomers 
ST. Slandard 
GV: Guidanca Value 
-: Not established 

U l n d i c a t e s  value exceeds NYSDEC Clan0 GA ~roundrrater slandard 

or guidance value 

- 
Contracl 

Requlrw 
detect lo^ 

Llmll - 

0 5 

0 5 

0 5 

0 5 

0 5 
0 5 

0 5 

0 5 

0 5  

0 5 

0 5 

0 5 

0 5 
0 5 

0 5 

0 5 
0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5  

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5  

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 - 

NYSDEC Class G I  

Grounmater 

Standard or 

Guldance Value 

(ugll) 
5 ST 

5 ST 

2 ST 

5 ST 

5 ST 

5 ST 

5 ST 

5 ST 

5 S T  

5 ST 

5 ST 

5 ST 

7 ST 

5 ST 

5 ST 

5 ST 

5 ST 

0 8 ST 

5 ST 

1 ST 

50GV 

5 ST 

0 4 S T '  

0 4 S T '  

1 ST 

5 ST 

5 ST 

50GV 

5 ST 

5 ST 

50GV 
5 ST 

D O4 ST 

5 ST 

3 ST 

3 ST 

3 ST 

5 ST 

0 5 S T  

5 ST 

-- 
1 ST 

5 ST 

5 ST 

5 ST 

5 ST 

5 ST 

5 ST 

5 ST 

5 ST 

5 ST 

5 ST 

5 ST 

5 S T  

5 ST 

5 ST 

5 ST 

5 ST 

- 



APPENDIX B 
NEW CASSEL INDUSTRIAL AREA 

OFFSITE GROUNDWATER MONITORINGAND ASSESSMENT PROGRAM 

MONITORING WELL SAMPLE RESULTS 

VOLATILE ORGANIC COMPOUNDS 

NYSDEC Class 0, 

Groundnaler 

Slandard or 

Guldance Value 
-- 

( 4 )  
5 ST 

5 ST 

2 ST 

5 ST 

5 ST 

5 ST 

5 ST 

5 ST 

5 ST 

5 ST 

5 ST 

5 ST 

7 ST 

5 ST 

5 ST 

5 ST 

5 ST 

0 6 5 7  

5 ST 

1 ST 

50GV 

5 ST 

D 4 S T '  

0 4 5 7 '  

1 ST 

5 ST 

5 ST 

5OGV 

5 ST 

5 ST 

5DGV 

5 ST 

0 0 4 S T  

5 ST 

3 ST 

3 ST 

3 ST 

5 ST 

0 5 ST 

5 ST 

- 

I ST 

5 ST 

5 ST 

5 ST 

5 ST 

5 ST 

5 ST 

5 ST 

5 ST 

5 ST 

5 ST 

5 ST 

5 ST 

5 ST 

5 ST 

5 ST 

5 ST 

- 

D~lutlon Factor 

Dlchlorodlfluoromethane 

Chloromethane 

Vinyl Chloride 

Bromomethane 

Chloroethane 
FluOrolnchlorOmelhane 
1 .l.Dichlamethene 

Melhylene Chloride 

Irans-1.2-Dichloroelhene 
1.1-Dichloroethane 

2.2-Dichlompropane 

cis-1.2.Dichlaraelhene 

Chtorofom 

Bromochlommelhsne 

1.l.l-Trlchlomelhane 

1.l.Olchlorpropene 
Carbon Tetrachloride 

1.2.Dichloracthane 

Tnchlomelhene 

I .2-D~chlompropane 

Bromodichloromethane 

Dibmmomelhane 

CIS-1 .3-Dlchloropropene 
Irans-1 ,>Dichlompropene 
1.1.2-frichlaraelhane 

I.3~Dlchloropropane 
Tetrachlomethene 

Dibmmochlommelhane 

Chlombenzene 
1.1.1.2-Telrachlomelhane 

Bmrnolom 

1.1.2.2-Telrachlomethane 
1.2.?-T%?hloropmpane 

Bmmobenzene 

1.3-Dichlorobenrene 

1.4-Dichlombenzens 

1.2-Dichlombenzene 
1.2.4-Trichlombenzene 

Hexchlombutadlene 
l.Z,>Tnchlombenzene 

Melhyl-lert-butyl elher 

Benzene 
Toluene 

Ethylbenzene 

mXylBne 

pXylene 
0-Xylene 

Styrene 

Isopmpylbenzene (Cumene) 

n-Pmpylbenzene 
1.3.CTrirnelhylbenzene 
2-ch~omtoluene 
4-chlomloluene 

lerl-Bulylbenrene 

1.2.4-Tdmethylbenzene 
sec-Butylbenzsne 

plsopropqlloluene(Wymene) 

QUALIFIERS 
U CompouM analyzed for bul no1 deleaed 

J. Compaund lound a1 a concemrdion bela* the CRDL. valua es(irna1ed 

NOTES: 

'. Value pl la ins lo the sum of the Isomers 
ST. Slsndad 

GV: Guaanur value -: Resun mpodd as a sum of 2.2. dichlomptopane and dsl.2dichlomelhene 
E: COmpOund mncemratlon exceeds Inmmetd  callbratlon range, value estimated 

D: Resun taken fmm reanalysis at a ssmndary dilutlon 

8: Cornpound found in the method Mank as well as the sampla 

U..Resu~ qusllfied 91 nondeled b a d  on validation crilarla 

-: Not e%blished 
n l n d i c a t e s  value FXCeCdS NYSDEC C1855 GA omunhvaler Slandard 

orpuidancs value 



APPf NDlX B 

NEW CASSEL INDUSTRIAL AREA 

OFFSITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM 

MONITORING WELL SAMPLE RESULTS 

VOUTILE ORGANIC COMPOUNDS 

Vinyl Chloride U U U 

Bmmomelhane IJ U U 

Chioroelhane u u U 
Fluomlnchloromethane u u U 

1,l-Dichloroelhene I I 10 3 

Methylene Chloride U U U 
trans-1.2-Dichloroelhene U U U 

1.1-Oidrloroelhane 15 2 0 8  

2,2~0ichloropropanc U U U 

cis-1.2.Dichioroelhene U 05 1 

Chlorolorm U U 03 J 

Bmmochlommethane U U U 

1.1.1-TTichloroethane IS 16 4 

1.1-Oichlorpropene U U U 

CalOon Telrachlonde u u U 

1.2-Dichlomethane U U U 

Tdchloroethene 2 5 2 2 

1.2-Oichloropropane U U U 

Bromodichloromethane U U U 

Dibmmomelhane U u u 
US-1 .3-D~chIoropropen~ U u u 
Irans-1.3-Dichloropmpene U U u U u u U U 05 

1.1.2-Trichlaraelhane U U U U U U U U 05 

1.3-Dichlompropune U U U U U U U U 0 5  

Telrachlomelhene 3 7 16 25 18 0 10 64 D 11 o 5 
Dibrarnochlorornelhane U U U U U U U U 05 

Chlorooenzene U U U U U U U U 05 

1.1 .I .2-Tctrachloroetl~ane U U U U U U U U 05 

sromolorm u u U u u u u u 05 

1.1.2.2-Telrachioraelhane U U U U U U U U 05 

1,2.>Tnchloropropane U U U U U U U U 05 

Bromobenzene U U U U U U U U 0 5  

1 .bOichlorobenzens U U U U U U U U 0 5  
1.4-Dichlombcnzcnc U U U U U u U U 0.5 

1 ,z-D~chlorobenzene u U u u u u u u 0 5  

i .2.4-Trichlambenzeoe U U U U U U U U 0.5 

Hexchbrob~tadiene U U U U U U U U 0.5 

1.2.3-~richlombenzene u u u u u u u u 0 5  

Methyl-tert-butyl ether U U U U U U 0 7 1  U 0 5  

Benzene U U u U u u U U 05 

Toluene u u u u u u u u 05 

Elhylbenzene U U U U U U U U 0.5 

mXylene U u u U U u u u 05 

pxylene u u u u u u u u 05 

o-Xylene U LI u u u w5 
Styrene U U U U U U U U 05 

Isopropplbenzene (Cumene) u u U u u U u u 05 

n-Pmpylbenzene U U U U U U U U 05 
1.3.5-Tn'rnelhylbenzens U U U U U U U U 0 5  

2-Ch1orotoiuens u u U U u U u u 0 5  
CChloral~luene U U U U U U U U 05 

tee-Butylbenzene u u U U u U u U 0 5  

1.2,~~nmethylbenzene u u u u u u u u 0.5 

ssc-lutylbenzens U U U u U U u u 0.5 

plrapmpynoluene(pCymene) u U u U u u U U 0.5 

n-Bulyibenrene U U U U U U U 
~ ~p ~ ~~ - 

U 05 

TOW VOCS 33.7 45 5 38 1 31 45 & 581.73 12 55 

QUALIFIERS: NOTES: 
U: Compound analyzed lor but not deteaed Value pertains lo  the sum of the Isomera 

J: Compound found at a eoncentralion below Ihs CRDL, value estimated ST' Slandad 

": Re5uII reporled as a sum of 2.2-diahlorapropane ard  cls1,Zdlchlomethsne GV: Guaanur Value 

E- Compound concenlrallon exceeds Inslmment calibration range, vslue esllmaled 5Na e.?oMimed 

0: Resun taken fmm manalysis at a sewndar). dilution lrdicale5 value ereeeds NYSDEC Class GA gmundweter standard 

8: Compound found In the method blank sswcll as the sample or guidance value 

U.: Result qualined as nondeted b a e d  on valldallon crltena 
-: Based upon revim of hldorical results and Ihe 81h quarlsr msuh a appeals thal samples MW-5 and MW-6 were lnadvensnlly M c h e d  durin-a the May 2003 sampling event. 

NYSDEC Class ZA 
Groundwater 

Standam or 

Guidance Value .. 



APPENDIX B 
NEW CASSEL INDUSTRIAL AREA 

OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM 

MONITORING WELL SAMPLE RESULTS 

VOLATILE ORGANIC COMPOUNDS 

1.1-Dichloroelhene 
Melhylene Chloflde 
lrans-1,2-D~chlorocthcne 

1 .l~Dlchloroethane 

1,2-Dlchloroelhanc 

Dibrornomethane 
cls- i .J~D~chIoropropene 

1.2.3-Trichloropropane 

Bromobenzene 

I ,2,3-Trichlombenzcns 

I ,3,5-Trimelhylbenzene 

lerG8utylbenzene 

1.2.4-Tnmethylbenzene 

OUAUFIERS: NOTES: 
U: Compound analyred lw but no1 delscted ": Value pertalns to the sum oftha isomers 
J Compound found at a concenlration b e l w  Ihs CRDL, value eslimated ST' Slanderd 

'.: Result reported as a sum of2.2- dichlompmpane and cia-1.2.dichlomethene GV: Guidance Value 
E. Compound wncsnlration excsed$ instrument calibration range, value estimated fiNoleslablished 

D Result hken from reanalysis ut a sewndary ailution Indicates value exceeds NYSDEC Class GA groundwater standard 

B' Compound found in the method blnnk as weU an the ssmph or ~uidance value 

U': Result qwliAed as no-detect based on validation criteria 
.'* Based upon review of historical results and the 8th quarter results 11 appears that samples MW-5 and MW-6 were inadvertanuy Swilched during the May 2003 sampling event. 





APPENDIX B 
NEW CASSEL INDUSTRIAL AREA 

OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM 
MONITORING WELL SAMPLE RESULTS 

VOLATILE ORGANIC COMPOUNDS 

1.2-Dichloroethane 

Trichloroethene 

1.2-Dichloropmpane 

Bromod~chlommelhane 

D~bromomelhane 
CIS-1.3-Uichloropmpene 

trans-1.3-Dichloropropene 
1 , I  ,2-Tnchlomelhane 
1,3-Dichloropropane 

Tetrachloroelhene 
Dibromochloromethane 

Chlorobenzene 

1 .I , I  .2-Tetrachlomslhane 

Bromofonn 
1.1.2.2-Telrachloroethana 

1.2,3-Tnchloropmpane 

Brornobenzsne 
1.3.D~chlorobenzene 

1.4-Dichiorobenrcne 

1.2-Dichlorobenzene 
1.2.4-Trichl~~benzene 
Herchlombuladiene 
1.2,3-Tnchloroben2ene 

Methyl-tell-bulyl ether 

II) 

I 

lsapropylbenzens (Cumene) 
n-Pmpylbenzene 

1.3.5-Trimelhylbentene 
2-Chlorotoluene 

4-Chlorotoluene 
tort-~ulylbentcne 
1.2.4-Trimethylbenzene 
sevBulylbsnzene 
plsopropyltoluene(pCymene) 

Sample identification .. 
Sample Depth, H . -- 
Date of C?h(io! - - -- 
Dilul~on Faclor .- 
Units 
Uichlorodilluorornelhane 

Chloromethane 

Vinyl Chloride 

Bramornethane 

Chloroelhane 
Fluorotnchloromethane 

1,l-D~chlomelhene 

Methylene Chloride 

trans-1.2-D~chloroelhene 
1.1-Dichloroelhane 

2.2-Dichloropropane 

cis-l.2-Dichiomelhene 

Chloroform 

Brornochloromethane 

1.1 $1-Tnchloroelhane 

1 .I-Dichlorpropene 
Carbon Tetrachloride 

QUALIFIERS: NOTES 
U: Compound anabed for but not delsded 
J: Compound lound al a wncenlralion b e l w  the CRDL value sstimated 
". Result reportad as a sum of 2.2- dichlompropane and cis-1.2-dichlomethene 
E. Compound concentration exceeds instrument calibration range, value sslimaled 
0 :  Resun taken fmm reanalysis e l  a r rwnda~y  dilrnion 

8: Compound found in the method b l nk  as well as the sample 
U': Result qualified as non-detect bawd on validallon criteria 

':Value pertains to the sum of the isomers 
ST: Standard 
GV Guidance Value 
-: Not established 

n l n d i c a l e a  value exceeds NYSDEC Class GA pmundwaler standard 

or guidance value 

- 
Contract 

Requlrec 

Uelectlor 

Llrnll - 
(ugil) 

0 5 

0 5 

0 5 

0 5 

0 5 

0 6 

0 5 

0 5 

0 5 

0 5 

D 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 s 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5  

0 5 

0 5 

0 5 

0 5 - 
- 

UYSDEC Class GP 
Groundwaler 

Sbndard or 
Gudance Value 

(UQll) 
5 ST 



APPENDIX B 

NEW CASSEL INDUSTRIAL ARE/\ 
OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM 

MONITORING WELL SAMPLE RESULTS 
VOUTILEORGANIC COMPOUNDS 

[sample ldent~hcat~on I MW-9 MW-9 MW 9 M W - L -  - ._._. MW-9 1 - . - -. - -- - - -. I Contract NYSDEC Class GA 
310-315 ] 31G315 31CL315 

-- ---  Requnred Groundvaler 
02/03/03 1 05109103 I Detecl~on Standard or -- - 

Chloromelhane 
Vinyl Chionde 

Bromomelhane 
Chloroethane 
Fluwotrichlwornethane 
1.1 -0ichloroethene 
Methylene Chloride 
trans-1.2~Dichloroethene 
1.1-D~chloroethane 
2.2-D~chloropmpane 
~1~-1.2-D1chloroethene 
Chloroform 
Bromochlommethane 
1.1.1-Trichlorwthane 
1 .I-Oichlorpropene 
Carbm Telrachloride 
1.2-Dichiometbne 
Tnchloroethem 

1.2~Dichloroprcparm 
Bromodichlormethane 
Dibrornomelhane 
cis-1.3-D~chloropropene 
Bans-1 ,3-hchloropropene 
1.1.2-Tnchloroethane 
1 .EDlchloropmpane 
Tetrachloroethene 
Dibromochlomrnethane 
Chlombenzene 
1.1.1.2-Tetrachloroethane 
Bromoform 
1,1.2.2-Tetrach1oroethane 
1.2,~Ttichlmpropane 
Branobenzene 
1.301chlorobemene 
1.kDichlorobenzene 
1,2-Oichlorobenzerm 
1,2,4Trichlorobenzene 
Hexchlombutadiene 
1.2.3-Tnchlorobellzene 
Methyl-led-butyl ether 
Benzene 
Toluene 
Ethylbenzene 
m-Xylem 
pxyiene 
*Xylem 
Slyens 
lsopropgbenzene (Cumene) 
rrPmpylbenzene 
1,3.5-Trimethylbenzene 
2-Chlorotoluene 
4-Chlomtoluene 
tert-Butylbenxene 
1,2,4Tnmethylbenzerm 
sec-Butylbmene 
plsopmpyltoluem(pCmene) 
n-Bulylbenzene U U U U U - --. - 

0.5 
Total VOCs t i  19.8 I 27.0 I 25.8 I 17.9 1 18.3 I I I 

QUALIFIERS' 
U' Compound analyzed for but not detected 
J: Compound found at a concentration b e l w  the CRDL value estimated 
**. Resull reporled as a sum 012.2- d ich lo romne and ~ 3 s - 1 . 2 - d i c h l o ~  
E Cmpound concentration exceedo Instrument calibnuon range, value estimaled 
O' Result taken horn reanalysis at a secondary dilution 

B Compound found in the method blank as well as the sample 
U'. Result aualified as mde tec t  based on validalim criteria 

NOTES: 
': Value pertains to Lhe arm 04 the isomers 
ST: Standard 
GV: Guidance Value 

fiNot establishd 
lndicaes value exceeds NYSDEC Class GA groun6watw standad 

or guidance value 





APPENDIX C 

HISTOFUC CONCENTRATION GRAPHS FOR EARLY WARNING WELLS 

AND OFF-SITE MONITORING WELLS - 
TOTAL VOLATILE ORGANIC COMPOUNDS 





ri'o 
(6 + 9 

"s, 



























APPENDIX D 

EARLY WARNING WELL AND OFF-SITE MONITORING WELL 

NATURAL ATTENUATION MONITORING PARAMETER RESULTS 



APPENDIX D 
NEW CASSEL INDUSTRIAL AREA 

OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM 
MONITORING WELL SAMPLE RESULTS 

NATURAL AlTENUATION MONITORING PARAMETERS 

EW-10 
154-164 

0711 9102 
1 .O 

, 0-W) 

Sample Identihcation 
Sampie Depth, ft - 
-- 

Date 01 Coliection 
Dilution Factor 
Units 

Ferrous Iron' 
Total Organic Carbon 
Alkalinity 
Chloride 

Ferrous Iron* 
Total Organic Carbon 
Alkalinity 
Chloride 
Nitrate 
Suifate 

Nitrate 
Sulfate 
Carbon Dioxide 
Methane 

Carbon Dioxide 

EW-1B 
154-164 

09/25/01 
1.0 
WO 

U 

20.6 20 
26.9 33.5 

Contract NYSDEC Class GA 
Requ~red Groundwater 
Detect~on Standard or 1 

0.038 B 
2.7 
18 

31.2 
6.071 
21.9 
79.8 

0.005 

L m t  Gu~dance Value 

EW-10 
154-164 

01/28/02 
1.0 

, (mgll) 

0.3 ST" 
--. 
--- 

250 ST 
10 ST 

250 ST 
--- 
... I 

EW.10 
154-164 

04/25/02 
1.0 

, img/l) 

6.3 
23.5 

60 
U 

0.3 ST" I 0.:51 --- 

6 
23.1 

U 
U 

EW-1 C 
506-516 
0912510 1 

1 .0 
(mg/l) 

QUALIFIERS: NOTES: 
U: Compound analyzed for but not detected ST: Standard 
NA Not Available ---: Not established 
0 Concentration was above IDL but less than CRDL ': Sample analyzed for Total Iron instead of Ferrous Iron 
J: Compound detected at a concentration below the CRDL, value estimated '̂. Standard applies to Total lron I: Indicates value exceeds NYSDEC Class GA Groundwater Standard 

or Guidance Value 

6.4 
21.9 

64 
U 

EW-1C 
506-516 
01/28/02 

1 .O 
(mgll) 

EW-IC 
506-516 

04/25/02 
1.0 

(mg/l) 

EW-1C 
506-516 
0711 9/02 

1.0 
(mg4 

EW-1C - 
506-516 
10116102 

1 .O 
(mgll) 

EW-I C 
506-516 

- 01/29/03 
1 0  

(mgll) 

EW-1C j EW-1C 
506-516 1 506.516- 
05/08/03 1 07130/03 

1 .O 1 1.0 
(mgll) 1 (mg4 

Contract 
Required 
Detection 

Limt 
(mgll) 

NYSDEC Class GA 
Groundwater 
Standard or 

Guidance Value 
(mgl1) 



APPENDIX D 
NEW CASSEL INDUSTRlAL AREA 

OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM 
MONITORING WELL SAMPLE RESULTS 

NATURAL ATTENUATION MONITORING PARAMETERS 

NYSDEC Class GA 
Groundwater 

- - - --- - 

Ferrous Iron* 
Total Organic Carbon 
Alkalinity 
Chloride 
Nitrate 
Sulfate 
Carbon Djoxide 
Methane 

Standard or 
Guidance Value 

i m g 4  

EW-20 
132-1 42 

05/08/03 
1 .O 

(mgll) 

U 
U 

13 
35.7 
2.4 

12 5 
60 

0 032 

0.3 ST" 
.-- 
--. 

250 ST 
10 ST 

250 ST 

Contract 
Requ~red 
Detecton 

Limit 
(mgll) 

0.05 
5 
10 
3 

0.05 
5 
N A 

0 002 

EW-2B 
132-142 

07128103 
1 0  

(mgfl) 

U 
U 

12 
34.9 

2.5 
11.2 
67.6 

0 032 

EW-2B 
132-142 

07/19/02 
1 .O 

(mg/l) 

U 
2 

13 
36 8 

2.3 
9.5 
67 

0.056 

EW-20 
132-142 

0 4 / 2 5 ; 0 2 r  
1 .(I 

(mg'1) 

U 
1.2 
14 

35.9 
2.1 
9.7 
56 

0.004 J 

Sample ldent~fication 
Sample Depth, ft 
Date of Collection 
Dilution Factor 
Units 

Ferrous Iron' 
Total Organic Carbon 
Alkalinity 
Chloride 
Nitrate 
Sulfate 
Carbon Dioxide 
Methane 

- 

EW-2C 
504-514 
07119102 

1 .O 

( W l )  

Sample ldentrfication 
Sample Depth, ft 
Date of Collection 
Dilution Factor 
Units 

0.339 
U 

10.6 
4.11 

1.773 
U 

17.4 
0.007 

QUALIFIERS: NOTES: 
U: Compound analyzed for but not detected ST: Standard 
NA: Not Available ---: Not established 
0: Concentration was above IDL but less than CRDL *: Sample analyzed for Total Iron instead of Ferrous Iron 
J: Compound detected at a concentration below the CRDL, value estimaled ". ~fandard applies to Total lron n. Indicates value exceeds NYSDEC ~ i a s s  GA Groundwater Standard 

or Guidance Value 

NYSDEC Class GA 
Groundwater 
Standard or 

Guidance Value 
(mg/1) 

0.3 ST"  
..- 
-.- 

250 ST 
10 ST 

250 ST 
... 

..- 

EW-2C 
504-514 
1011 6/02 

1 .O 
(mgll) 

EW-ZC 
504-514 

07/29/03 - - 
1 .O 

(mg/l) 

EW-2C 
504-514 

01128102 
1 0  

o w )  

EW-2C 
504-514 - 

01/30/03 
1 0  

O W )  

EW-2C 
504-514 - 

0912510 1 
1.0 

( W l )  

EW-20 
132-142 

10116/02 
1 0  

img/l) 

U 
2 9 
13 

36.7 
2.3 

12.8 
72 

0.022 

EW-20 
1 32-1 42 

09/25/01 
1 .O 

(mg4 

U 
U 

15 
30.3 

2.194 
17 1 
60 6 
0.11 

EW-2C 
504-514 

0 4 / 2 5 / 0 2  
1.0 

(rng.4) 

- EW-2C 
504-514 

05/08/03 
1.0 

(Wi) 

EW-28 
132-142 

01/30103 
1 .O 

(mgll) 

U 
U 

13 
37.7 
2.4 

13.1 
64 

U 

EW-28 
132-142 

01 128102 
1 .O 

(mgll) 

U 
1 

14 
35.8 
2.2 

12.4 
60 

0.048 

0.858 
1.4 
10 
7 

1.9 
2.7 
13 

U 

U 
U 

10 
6.8 
1.9 

U 
14 

U 

U . b l  ' 

U '  
10 

6.8 
1.9 
1.5 
t 0 

0.074 

1.27 
1 

10 
6.9 

2 
U 

25 
U 

0.8+7 
U 

10 
7.1 
1 8  

U 
13 

U 

0.795 
U 

11 
7.6 

2 
1.3 
14 

0.001 

0.552 
U 

10 
7.3 
1.9 

U 
12 

U 



Sample Identification 
Sample Depth, R 90-1 10 
Date of Collection 
Dilution Factor 
Units (moll\ 

Alkalinity 
Chloride 
N~trate 
Sulfate 
Carbon Dioxide 66.3 
Methane 0.004 

APPENDIX 0 
NEW CASSEL INOUSTRIAL AREA 

OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM 
MONITORING WELL SAMPLE RESULTS 

NATURAL ATTENUATION MONITORING PARAMETERS 

MW-1 MW-1 MW-1 MW-1 Contract - MW-1 - 
130-150 130-1 50 130-150 - 130-150 130-1 50 Requirec 
0711 6/02 10/17102 02/03/03 05/06/03 07130103 Detectior 

1 .O 1 .O 1.0 1 .O 1.0 Limit 
(mgil) (mgll) (mgil) (mg/l) (mg/l) 

Ferrous lron' 
Total Organic Carbon 
Alkalinity 
Chloride 
Nitrate 
Sulfate 
Carbon Dioxide 

NYSDEC Class GA 
Groundwater 
Standard or 

Guidance Value 
(mgm 

Sample Identification 
Sample Depth, f l  
Date of Collection 
Dilution Factor 
Units 

0.3 ST" 
--- 

MW-2 
110-130 
01/24/02 

1.0 
(mg/l) 

MW-2 
110-130 
1 1/02/01 

1.0 
(mgil) 

QUALIFIERS: NOTES: 
U: Compound analyzed for but not detected ST: Standard 
NA- Not Available ---: Not establ~shed 
8: Concentration was above IDL but less than CRDL ': Sample analyzed for Total Iron instead of Ferrous Iron 
J: Compound detected at a concentration below the CRDL, value estimated " Standard applies to Total lron 
E: Concentrat~on exceeds instrument calibration range, value estimated n : l n d i c a t e s  Value exceeds NYSDEC Class GA Groundwater Standard 

or Guidance Value 

MW-2 
110-130 
07130103 

1.0 
(mg/l) 

0.204 
u 

25 
41.2 

5.9 
19.5 

72 
0.15 

MW-2 
110-1% 
0 4 / 2 4 / 0 2  

1 .O 
 fig!^) 

- MW-2 
1 10-130 
02/03/03 

1 .O 
(mgll) 

Contract 
Required 
Detection 

Limit 
(ms4  

0.05 
5 
10 
3 

0 05 
5 

NA 
0 002 

MW-2 
11 0-1 30- 
07/16/02 

1 .O 
(mgll) 

MW-2 
110-130 
05/06/03 

1.0 
(m911) 

NYSDEC Class GA 
Groundwater 
Standard or 

Guidance Value 
m w l )  

0.3 ST" 
--- 
-.. 

250 ST 
10 ST 

250 ST 
--. 
--. 

MW-2 
11 0-130 
1011 8/02 

1 .O 
(mg/l) 



Isamole Identification 

Date of Collection 

Ferrous Iron' 
Total Organic Carbon 
Alkalinity 
Chloride 
Nitrate 
Sulfate 
Carbon Dioxide 

Ferrous lron' 
Total Organic Carbon 
Alkalinity 
Chloride 
Nitrate 
Sulfale 
Carbon Dioxide 

APPENDIX D 
NEW CASSEL INDUSTRIAL AREA 

OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM 
MONITORING WELL SAMPLE RESULTS 

NATURAL AlTENUATION MONITORING PARAMETERS 

I MW-A I M W d  I MWd I MWd I MW-A 

Contract l NYSDEC Class GA 
~equl:ed! Gro~nswater 
Detect on. Standard or 

0.05 0.3 S T "  
5 --- 

10 --- 
3 250 ST 

0 05 10 ST 
5 250 ST 

MW-4 MW-4 - Contract NYSDEC Class GA -- 
180-200 180-200 Requ~red Groundwater 
05/06/03 07131103 1 Detection Standard or 

1 .O 1 0  Limit Gutdance Value 
(m94 imgll) (mgll) (m9N 

0.3 ST*' 

250 ST 
0.05 10 ST 

250 ST 
87 NA 

0.003 0.002 --. 

QUALIFIERS: 
U: Compound analyzed for but not detected 
NA Not Available 

NOTES: 
ST: Standard 
---: Not established 

B: Concentration was above IDL but less than CRDL ': Sample analyzed for Total Iron instead of Ferrous Iron 
J: Compound detected at a concentration below the CRDL, value est~mated ". Standard applies to Total lron 
E: Concentration exceeds instrument calibration range, value estimated n : l n d i c a t e s  Value exceeds NYSDEC Class GA Groundwater Standard 

or Guidance Value 



APPENDIX D 
NEW CASSEL INDUSTRIAL AREA 

OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM 
MONITORING WELL SAMPLE RESULTS 

NATURAL ATTENUATION MONITORING PARAMETERS 

Sampte ldent~ficatron 
Sample Depth, fi 
Date of Collection 
Dilution Factor 
Units 

Total Organic Carbon 
Aikalinity 
Chloride 43.6 53.1 
Nitrate 3.744 3.7 
Sulfate 29.2 25.7 2B.6 
Carbon Dioxide 53.1 44 31 
Methane 0.009 U 

Ferrous Iron' 
Totai Organic Carbon 
Alkalinity 
Chloride 
Nitrate 
Sulfate 
Carbon Dioxide 

Sample identification 
Sample Depth, fi 
Date of Collection 
Dilut~on Factor 

0.3 ST" 

250 ST 
4.7 0.05 10 ST 

23.6 250 ST 
68 NA 

0.0006 J 0.002 --- 

MW-5 - 
90-1 10 

1 1/05/01 
1 .0 

(mgll) 

MW-5 
90-1 10 

07/17/02 
1 .O 

(mg/l) 

U 
1.8 
17 

66 7 
4 9 

20 5 
49 

U 

QUALIFIERS: NOTES: 
U: Compound analyzed for but not detected ST: Standard 
NA: Not Available ---: Not established 
8. Concentrat~on was above IDL but less than CRDL ': Sample analyzed for Total Iron instead of Ferrous Iron 
J: Compound detected at a concentratton below the CRDL, value estimated '^. Standard applies to Total lron 

i ) : l n d i c a t e s  Value exceeds NYSDEC Class GA Groundwater Standard 
or Guidance Value 

*". Based upon review of historical resuits and the 8th quarter results it appears that samples MW-5 and MW-6 were inadvertantly sw~tched during the May 2003 sampling event 

MW-5 
90-1 10 

0 1130103 
1 .O 

(mgll) 

MW-5 
90-1 10 

10118102 
1.0 

imgll) 

MW-6 
110-130 

11105101 
1 .O 

MW-5 
90-1 10 

01125102 
1.0 

(mgl0 

U 
2.5 
14 

50.1 
6.7 
29 
56 

U 

MW-5 
90-110 

04126102 
1 .O 

(mg/l) 

MW-6 
110-130 

01/25/02 
1.0 

MW-5"' I MW-5 

00419 B 
U 

18 
48.4 

5 
36.4 

44 
U 

Contract 
Requrred 
Detection 

Lim~t 
(mgll) 

90-1 10 
05/07/03 

MW.6 
110-130 - 

04/26/02 
1 .O 

NYSDEC Class GA 
Groundwater 
Standard or 

Guidance Value 
(mgll) 

90-1 1 0 
07129103 

0.123 B 
U 

25 
95.7 
4.7 

26.2 
63 

0 001 

1 .O 1 1.0 
(mgll) 1 (mgli) 

MW-6 
110-130 
0711 7102 

1 .O 

U 
U 

14 
52.5 

5.4 
31.5 

57 
U 

MW-6 
110-130 
1011 8102 

1 .O 

0.05 
5 
10 
3 

0 05 
5 

NA 
0 DO2 

0.3 ST" 
.-- 
.-- 

250 ST 
10 ST 

250 ST 
-.- 
-.. 

MW-6 
I 110-730 

01130/03 
1 .O 

MW-6"' 
110-130 

1 05107103 
1.0 

MW-6 
110-130 

1 07129103 -- 
1.0 

Contract 
Required 
Detection 

Limit 

- 

NYSDEC Class GA 
Groundwater 
Standard or 

Guidance Value 



Isample Identification I MW-7 
Sample Depth, f l  1 90-1 10 
Date of Collection 1 I 11OSlOl 
ni!c~tinn Fgrlnr I r n  -,."..-,. . ...,%", I ,." 
Units I (WO 

Ferrous Iron* 
Total Organic Carbon 
Alkalinity 
Chloride 
N~trate 
Sulfate 
Carbon Dioxide 

APPENDIX D 
NEW CASSEL INDUSTRIAL AREA 

OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM 
MONITORING WELL SAMPLE RESULTS 

NATURAL ATTENUATION MONITORING PARAMETERS 

Contract 
90-1 10 Requirec 

07130103 Detectlor 
Limit 

NYSDEC Class GA 
Groundwater 
Standard or 

Guidance Value 
(mgli) 

0.3 ST" 
--- 
--- 

250 ST 
10 ST 

250 ST 
--- 
--. 

Ferrous Iron' 
Total Organic Carbon 
Alkalinity 
Chloride 
Nitrate 
Sulfate 
Carbon Dioxide 

Sample ldent~fication MW-8 MW-8 MW-8 MW-8 MW-8 MW-8 MW-8 MW-8 - 
Sample Depth, ft 120-140 120-140 120-140 120-140 120-1 40 120-140 120-140 120-140 

QUALIFIERS: 
U: Compound analyzed for but not detected 
NA: Not Available 
8: Concentration was above IDL but less than CRDL 

Contract 1 NYSDEC Class GA I 
F 

NOTES: 
ST. Standard 
---: Not established 
': Samole analvzed for Total lron ~nstead of Ferrous lron 

Date of Collection 1 1/05/01 01/25/02 04124102 07117102 10/1 8102 01/29/03 05/07/03 - 07/30/03 
Dilution Factor 1.0 1.0 1.0 1.0 1 .O 1 0  1.0 
Units (mgll) (mg/l) (mgil) (mg4  ( W l )  (mgll) (mg/l) 

J: Comoound detected at a concentrat~on below the CRDL. value estimated ": ~ t a i d a r d  adolies to Total lron 

lecluiredl Groundwater 

0.3 ST" 

250 ST 
0.05 10 ST 

250 ST 
NA 

0.002 --- 

-1 i&cates Value exceeds NYSDEC Class GA Groundwater Standard 
or Gu~dance Value 



APPENDIX D 
NEW CASSEL INDUSTRIAL AREA 

OFFSITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM 
MONITORING WELL SAMPLE RESULTS 

NATURAL ATTENUATION MONITORING PARAMETERS 

Limit Gu~dance Value + 
Sample ldenhfication 
Sample Depth, R 
Date of Collection 
Dilution Factor 
Units 

Ferrous Iron' 
Total Organic Carbon 
Alkalinity 
Chloride 
Nitrate 
Sulfate 
Carbon Dioxide 
Methane 

QUALIFIERS: NOTES: 
U: Compound analyzed for but not detected ST: Standard 
NA: Not Available ---: Not established 
B: Concentration was above iDL but less than CROL *: Sample analyzed for Total iron instead of Ferrous Iron 
J: Compound detected at a concentcabon below the CRDL, value estmated *" Standard applies to Total lron 

-].Indicates Value exceeds NYSDEC Class GA Groundwater Standard 
or Gu~dance Value 

MW-9 
305-31 5 

0711 7102 
1 .O 

imgil) 

U 
1.9 
24 

101 
5.2 

2? .3 
62 

U 

MW-9 --- 
305-31 5 
1011 8/02 

1 .O 
(rnsll) 

U 
1 4  
27 

13.4 
2.2 
19 
17 

U 

MW-9 
305-31 5 

05/09/03 
1.0 

imgll) 

U 
U 

16 
12.6 

1.9 
19 1 

16 
0.001 

MW-9 
305-3 15 
0 2 1 0 3 1 ~  

1.0 
(mg/l) 

U 
U 

22 
12.9 

2 
22.3 

13 
U 

MW-9 
305-31 5 

08101103 
1 0  

(rngi~) 

U 
U 

15 
12 8 
1 8  

16.9 
16.5 

U 

. 





APPENDIX E 

HISTORIC CONCENTRATION GRAPH FOR 

BOWLING GREEN ESTATES WATER DISTRICT 

SUPPLY WELLS (1988-2003) - 
TOTAL VOLATILE ORGANIC COMPOUNDS 



TOTAL VOCS IN BOWLING GREEN ESTATES WATER SUPPLY WELLS 
(1988-2003) 

+BGE-1 (screen depth 478-528 
- - U - - BGE-2 (screen depth 524-584 

Aug-87 May-90 Jan-93 Oct-95 Jul-98 Apr-0 1 Jan-04 

Sample Date 





APPENDIX F 

RI/FS WELL SAMPLING GROUNDWATER DATA SUMMARY 

FWFS REPORT FIGURES (2000) 



Tolal deplh dwell 

I April 1999 (Round 1) 
Well Sam~linn 






