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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 existing 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 

September/November 2001 and January, April and July 2002. Note that for the first sampling 

event, the existing early warning wells were sampled in September 2001, and the off-site 

monitoring wells, which were constructed in October 2001, were not sampled until November 

2001. 



This report provides a description of the study area location, a summary of the site history 

and previous investigations at the NCIA, and activities conducted as part of this off-site 

groundwater monitoring and assessment program. These program activities comprised drilling, 

well construction, groundwater sampling, data validation and reporting. This report also includes 

an evaluation of the groundwater analytical results obtained during the first year of this 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 BGE-2. BGE-1 is screened 

from 478 feet to 528 feet below ground surface and BGE-2 is screened from 524 feet to 584 feet 

below ground surface. Each well is permitted to pump at a rate of 1,400 gallons per minute. 

Extracted water is treated for removal of volatile organic compounds (VOCs) using air stripping 

and carbon filtration prior to distribution. The drawdown near the well head during pumping is 

reported to be approximately 50 feet. 

2.2 Previous Investigations 

In 1986, the NCIA was identified by the Nassau County Department of Health as an area 

with widespread contamination of groundwater by VOCs. As a result, the entire NCIA was listed 

as a Class 2 site on the Registry of Inactive Hazardous Waste Disposal Sites (Registry) by the 

NYSDEC in 1988. A Class 2 site is one that poses a significant threat to public health 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, three of these sites have been 

delisted from the Registry and one has been reclassified as a Class 4 site (on-going monitoring 

required), leaving 13 Class 2 sites remaining within the NCIA (see Figure 2-2). 

Sampling of monitoring wells in and around the NCIA was conducted on behalf of the 

NYSDEC in April 1999, August 1999 and January 2000. Additional Hydropunch groundwater 

samples were collected at four locations south of the NCIA in January and February 2000 to 

evaluate the vertical distribution of contamination downgradient of the NCIA. The results of 

these activities were described in the September 2000 Remedial Investigation/Feasibility Study 

(RIIFS) Report. The FUIFS 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, then decrease from 100 feet to the deepest horizon sampled (200 

feet below ground surface). 

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 , l  -dichloroethane (1 ,I -DCA). Data collected during the RIES show that TVOC concentrations 

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

100 to 200 feet below ground surface. This plume extends from the NCIA toward the Bowling 

Green Estates Water District well field. According to the FU/FS Report, data collected during the 

construction of early warning wells upgradient of the Bowling Green Estates Water District well 
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field indicate that the VOC concentrations tend to decrease significantly below a depth of 

150 feet. 

According to the RIFS 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. Total VOC 

concentrations in shallow groundwater in this area exceeded 1,000 ug/l. The western plume area 

reaches its maximum apparent extent in the shallow groundwater with lesser concentrations 

detected in deeper wells. 

In 1992, VOC contamination was detected in the Bowling Green Estates Water District 

supply wells. The identified contamination in both wells was primarily TCE, with lower 

concentrations of PCE, 1,2-DCE, 1 , l  -dichloroethene (I,  1 -DCE), TCA and carbon tetrachloride. 

The TVOC concentrations in BGE-1 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-I B (screened 154 to 164 feet below 

ground surface) and EW-1C (screened 506 to 516 feet below ground surface). The second well 

cluster consisted of wells EW-2B (screened 132 to 142 feet below ground surface) and EW-2C 

(screened 504 to 5 14 feet below ground surface). These wells have been periodically sampled 

since 1997. 





3.0 SCOPE OF THE MONITORING AND ASSESSMENT PROGRAM 

The approach for this program was to construct and sample monitoring wells in order to 

characterize off-site groundwater quality downgradient of the NCIA. This was accomplished by 

construction of nine new monitoring wells and collection of quarterly groundwater samples from 

the new wells and the four existing early warning wells. The activities related to construction of 

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

3.1 Groundwater Monitoring Well Construction 

The initial scope of work for this program included the installation, development and 

surveying of eight monitoring wells (MW-1 through MW-8). These wells were constructed in a 

residential area downgradient of the NCIA. The well locations and depths of the wells were 

selected by the NYSDEC to supplement the existing NCIA monitoring well and off-site early 

warning well network. The eight monitoring wells were constructed as two 2-well clusters and 

one 4-well cluster. The locations of the eight monitoring wells and four existing early warning 

wells (EW-IB, EW-IC, EW-2B and EW-2C), as well as the Bowling Green Estates Water 

District supply wells (BGE-1 and BGE-2), are illustrated on Figure 3-1. 

Table 3-1 summarizes the well construction details for the off-site monitoring wells. 

Seven of the eight boreholes (MW-1 through MW-3 and MW-5 through MW-8) were drilled 

using the hollow stem auger drilling method. MW-4 was drilled using the mud rotary method. 

Specific activities related to the eight monitoring wells, including drilling, logging, well 

construction, well development, and cuttings disposal are contained in the monitoring well 

construction letter report, dated December 17,200 1. 

Based on the analytical results from the initial sampling event (November 2001), the 

work assignment was modified. At the request of the NYSDEC, an additional monitoring well 
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Table 3-1 

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

SUMMARY OF MONITORING WELL CONSTRUCTION DETAILS 

I MW-6 I 2-inch PVC I -- 1 110-130 / 107-130 1 75-107 1 117.14 / 117.37 

Well ID 

MW-1 

MW-2 

MW-3 

MW-4 

MW-5 

MW-8 2-inch PVC 119-139 116-139 55-1 16 106.98 107.22 
P 

MW-9 4-inch PVC'') 295-3 15 265-295 111.63 

Diameter and 
Material 

2-inch PVC 

M W-7 

*Feet below ground surface. 

**Feet above mean sea level. 

(''Outer casing is 8-inch diameter carbon steeI with welded joints. 

Outer Casing 
Length* 

-- 

2-inch PVC 

Screen Zone* 

90-1 10 

2-inch PVC 

2-inch PVC 

4-inch PVC 

2-inch PVC 

-- 

110-130 

130-150 

180-200 

90-1 10 

-- 

-- 

-- 

-- 

Sand Pack* 

87-1 10 

90-1 10 

107-130 

127-150 
- 

175-200 

87-1 10 

86-1 10 

Ground 
Elevation** 

115.44 

Bentonite 
Seal* 

84-87 

1 15.40 

115.35 

115.49 

117.38 

Top of PVC 
Elevationk* 

115.1 1 

104-107 

51-127 

30-175 

84-87 

83-86 

115.14 

115.13 

115.24 

117.11 

107.05 107.34 



(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 (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 below ground surface. However, due to significant clay layers encountered 

between 200 feet and 300 feet, the borehole was extended to 320 feet below ground surface 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 below ground surface. The Hydropunch 

samples were analyzed for VOCs. Only two VOCs, acetone and chloroform, were detected in the 

Hydropunch samples, at concentrations ranging from nondetect 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 3 15 feet below ground surface. 

Well MW-9 was constructed as a double-cased well. The outer casing is comprised of 

8-inch diameter carbon steel with welded joints and the well is constructed of 4-inch diameter 

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

Specific activities related to MW-9, including drilling, logging, well construction, 

Hydropunch sampling, well development, containment and disposal of drill cuttings, and well 

surveying are contained in the Drilling Report for MW-9 dated September 16, 2002. 



3.2 Groundwater Sampling 

During the first three quarterly groundwater sampling events (SeptemberNovember 

2001, January and April 2002), the four early warning wells and eight off-site monitoring wells 

(MW-1 through MW-8) were sampled. The fourth quarter sampling event (July 2002) comprised 

these same wells, and MW-9 after it was installed. 

Groundwater sampling for the four early warning wells and nine 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 (QAJQC) 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 

(September 2001 through July 2002) 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 laboratories 

(CompuChem and Southwest Laboratories of Oklahoma, Inc.) were validated in accordance with 

NYSDEC 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 September 2001 through July 2002 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. l), Ambient Water Quality Standards and 

Guidance Values (1998). The water quality standards and guidance values provide ambient 

contaminant concentrations developed to protect New York State groundwater based on its best 

classified usage. Analytical results obtained for groundwater samples are compared to Class GA 

standards for which the best use is potable water supply. The Class GA standards and guidance 

values are also included in the data tables. 

4.1 Groundwater Levels 

As part of the four quarterly sampling events, groundwater level measurements were 

obtained from off-site monitoring wells MW-1 through MW-9. Groundwater contour maps were 

not prepared as part of the Off-site Groundwater Monitoring and Assessment Program due to the 

linear orientation of the monitoring wells. The depth to water measurements and hydraulic head 

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, 

November 2001 through July 2002, is approximately 60 feet below ground surface. 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 AKEA 
OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM 

SUMMARY OF WATER LEVEL DATA 

Well 

1st Quarter 2nd Quarter 
Measuring November 2001 January 2002 

Point Hydraulic Hydraulic 
Elevation* j 

Notes: 

* - Relative to mean sea level 
DTW - Depth to water in feet below Measuring Point 
NI - Well not installed 
-- - Not established 

3rd Quarter 
April 2002 

Hydraulic 
DTW Head 

4th Quarter 
July 2002 

Hydraulic 
DTW Head 



In general, the groundwater levels measured during the four quarters fluctuated 

approximately 3 feet. Water levels were highest during November 2001 (First Quarter) and 

lowest during July 2002 (Fourth Quarter). Data collected from wells MW-1 through MW-8 show 

that groundwater flow generally has a downward component. The relative July 2002 hydraulic 

head elevations are typical for the 200112002 monitoring period for the well clusters, and from 

north to south, ranged from 61.34 feet (MW-5) to 61.30 feet (MW-6), 60.98 feet (MW-I) to 

60.58 feet (MW-4) and 58.87 (MW-7) to 58.53 feet (MW-8), see Table 4-1. 

4.2 Groundwater Quality Results 

The groundwater samples from the early warning wells and the off-site monitoring wells 

were analyzed for VOCs, total iron, total organic carbon (TOC), alkalinity, chloride, nitrate, 

sulfate, carbon dioxide and methane. In addition, groundwater samples were monitored in the 

field for pH, temperature, specific conductance, dissolved oxygen, 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 2002 are discussed. The VOC 

results for the supply wells were provided by the Town of Hempstead Department of Water. 

4.2.1 Field Parameters 

A summary of the sample field parameter values measured at the time of sample 

collection for the sampling events from September/Novernber 2001 through July 2002 is 

provided in Appendix A. Ranges for the field parameter values for the early warning wells and 

monitoring wells are provided below. 

Levels of pH ranged from 4.73 in well MW-1 to 6.09 in well MW-8. An elevated pH 

level of 10.00 was detected at well MW-9 (July 2002). Temperatures ranged from 12.2"C in well 

EW-I C to 18.7OC in well MW-1. Specific conductance values ranged from 0.061 millisiemens 

per centimeter (mslcm) in well EW-2C to 0.548 mslcm in well MW-6. Turbidity levels ranged 



from 0 Nephelometric Turbidity Units (NTUs) in well EW-2B to 26 NTUs in well EW-2C. 

Dissolved oxygen levels ranged from 1.16 milligrams per liter (mgll) in well MW-6 to 

12.32 mgll in well MW-5. An anomalous high dissolved oxygen reading of 16.06 mgll was 

recorded in well EW-2C (July 2002). Eh levels ranged from 8 millivolts (mv) in well MW-8 to 

413 mv in well MW-7. For each well, the values were generally consistent between sampling 

events. 

4.2.2 Early Warning Wells 

The locations of the four 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 200112002 sample results for TVOCs, the trends of these 

results and historic TVOC concentration trends. 

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

Magothy aquifer) contained elevated concentrations of VOCs in excess of the Class GA 

groundwater standards. TVOCs for well EW- 1 B (screened 154 to 164 feet below ground surface) 

ranged from 839.2 micrograms per liter (ugll) to 1,337 ugll. The results show several individual 

compounds exceeding the NYSDEC Class GA groundwater standards, including PCE, TCE, 

cis-1 2-DCE, 1,l-DCE, TCA, 1,l -DCA and methylene chloride (Appendix B). Among these 

compounds, PCE exhibited the highest concentrations, ranging from 630 ugll to 1,000 ugll. 



Table 4-2 

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

EARLY WARNING WELL AND OFF-SITE MONITORING WELL 
TOTAL VOLATILE ORGANIC COMPOUNDS RESULTS 

Well No. 

Early Warning Wells 

EW-1B 

EW-1C 

EW-2B 

EW-2C 

Off-site Monitorinp Wells 

MW- I 

MW-2 

MW-3 

M W-4 

MW-5 

MW-6 

M W-7 

MW-8 

MW-9 

Screen Zone 
(feet below 

ground 
surface) 

1st Quarter 
(Septa/ 

Nov. 2001)"' 

2nd 
Quarter 

(Jan. 2002) 

3 rd 
Quarter 

:Apt-. 2002) 

4th 
Quarter 

(July 2002) 

Trend 
(Sept. 2001 to 

July 2002) 

Little Change 

Consistent 

Decrease 

Consistent 

Slight Increase 

Decrease 

Slight Decrease 

Decrease 

Consistent 

Decrease 

Consistent 

Consistent 

* 

Historic Trend 
(June 1997 to 

July 2002) 

Slight Decrease 

Slight Increase 

Fairly Consistent 

Consistent 

Notes: All results reported in ug/l 
ND - Not detected 
NI - Not installed 
* - Insufficient data to establish a trend 
** - No historic data 
Historic VOC graphs are presented in Appendix C 
( ' ) ~ a r l ~  warning wells were sampled in September 2001 and the off-site monitoring wells were sampled in November 2001 



TVOCs in well EW-2B (screened from 132 to 142 feet below ground surface) ranged 

from 181 ugll to 532.2 ugll. Well EW-2B contained several individual compounds with 

concentrations exceeding the NYSDEC Class GA groundwater standards. These compounds 

were the same as identified in EW-IB, with the addition of 1,2-DCA, vinyl chloride (VC), 

chloroethane and 1,2,3-trichloropropane. Among these compounds, TCE and I,] -DCA exhibited 

the highest concentrations, ranging from 84 ugll to 140 ugll and from 5 ugll to 150 ugll, 

respectively. 

During the four quarters, TVOC concentrations in well EW-IB showed little overall 

change and TVOC concentrations in well EW-2B showed a decreasing trend (see Appendix C 

and Table 4-2). With regard to historic TVOC trends (June 1997 to July 2002), well EW-1B 

showed a slight decreasing trend. Well EW-2B has showed a fairly consistent trend; however, 

from March 2001, a steadily decreasing trend in TVOC concentrations is apparent in this well 

(refer to Appendix C). 

A comparison of the four quarterly sample results for early warning wells EW-IC and 

EW-2C (screened in the deep Magothy aquifer) show little change (10 ugll or less) in 

concentrations of TVOCs. TVOCs for well EW-IC (screened 506 to 516 feet below ground 

surface) ranged from 12 ugll to 20 ugll. For well EW-lC, TCE was the only compound that 

exceeded the NYSDEC Class GA groundwater standard at concentrations ranging from 12 ugll 

to 15 ugll. TVOCs for well EW-2C (screened 504 to 5 14 feet below ground surface) ranged from 

nondetect to 1 ugll. TVOC concentrations for wells EW-1C and EW-2C remained consistent 

during the September 2001 through July 2002 period. 

With regard to historic TVOC trends (June 1997 to July 2002), well EW-IC showed a 

slight increase. However, during this period, TVOCs have not exceeded 20 ugll in any sample 

from EW-IC. For well EW-2C, historical TVOCs remained consistent and TVOCs did not 

exceed 2 ugll. 



Natural Attenuation Monitoring Parameters 

The concentrations of natural attenuation monitoring parameters for the four 2001/2002 

sampling quarters, and groundwater standards and guidance values are presented in Appendix D. 

Table 4-3 presents concentration ranges for the natural attenuation monitoring parameters 

for the four quarterly sample results. The four early warning wells showed concentrations of 

TOC, alkalinity, chloride, nitrate, sulfate, carbon dioxide and methane to have remained fairly 

consistent in each well. Total iron concentrations varied in wells EW-lB, EW-IC and EW-2C 

and remained nondetect in EW-2B. Total iron was the only parameter detected above the 

groundwater standard of 0.3 mgll in wells EW-lB, EW-1C and EW-2C on one or more 

occasions. 

4.2.3 Off-site Monitoring Wells 

The topography in the area of the off-site wells is relatively flat and the ground surface 

elevations at the nine well locations do not vary by more than 10 feet. Based on geologic 

information obtained during this investigation and existing geologic information provided by the 

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

Figure 4-1 shows the location of cross section A-A'. The screen zones for selected off- 

site wells in addition to selected monitoring wells from the RI/FS are illustrated in cross section 

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 RIIFS (April 1999 

through January 2000) and represent the maximum TVOC concentrations detected in the wells. 

For the early warning wells and the off-site monitoring program wells, TVOC concentrations are 

representative of the July 2002 contaminant levels. 



Table 4-3 

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

CONCENTRATION RANGES FOR NATURAL ATTENUATION MONITORING PARAMETERS 

21.9 - 23.5 

f"lfate Carbon Dioxide U - 79.8 

Iron (Total) 

EW-1B EW-IC EW-2B EW-2C 
U - 0.445 U - 0.316 U U - 0.858 

Concentrations in mgll 
U: Undetected 
Ranges are for 9/Ol- 1 110 1, 1102,4102 and 7/02 quarterly sampling events 

Methane U - 0.005 U - 0.009 0.004 - 0.11 U - 0.074 



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

CONSULTING ENGINEERS 
LOCATION OF CROSS SECTION A-A' 

FIGURE 4-1 
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Volatile Organic Compounds 

The following discussion presents the four quarterly sample results for TVOCs for the 

off-site monitoring wells and the trends of these results. The VOC results and NYSDEC Class 

GA groundwater standards and guidance values are presented in Appendix B. Graphs illustrating 

TVOC concentrations for the monitoring wells for the November 2001 through July 2002 

monitoring period 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 TVOC concentrations. TVOCs in 

well MW-1 ranged from 34 ugll to 106 ugll, TVOCs in MW-5 ranged from 31 ugll to 45.5 ugll, 

and TVOCs in MW-7 ranged from 24.3 ugll to 40 ugll. MW-1 contained several individual 

VOCs at concentrations exceeding NYSDEC Class GA standards, which comprised PCE, TCE, 

1,l -DCE and TCA. Among these compounds, TCE exhibited the highest concentrations ranging 

from 16 ugll to 55 ugll. Class GA standards for PCE, cis-1,2-DCE, 1, 1 -DCE and TCA 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, PCE exhibited the highest concentrations, 

ranging from 3.7 ugll to 25 ugll, and for MW-7, cis-1,2-DCE exhibited the highest 

concentrations, ranging from 15 ugll to 23 ugll. 

Deeper wells MW-2, MW-3, MW-4 and MW-6 show elevated TVOC concentrations. 

The maximum TVOC concentration for each of these wells was 1,597.8 ugll, 2,822.2 ugll, 

3,015.4 ugll and 761.2 ugll, respectively. In each of these wells, PCE, TCE, cis-1,2-DCE, 

1, 1 -DCE, TCA, 1 ,2-DCA, 1 ,I -DCA and 1,1,2-trichloroethane were detected at concentrations 

exceeding Class GA standards. Methylene chloride was also detected in wells MW-3 and MW-4 

at concentrations exceeding Class GA standards. In MW-2, MW-3 and MW-4, the compounds 

detected at the highest concentrations were TCE and 1 ,I-DCE. In MW-2 the maximum detected 

concentration was 580 ugll for TCE and 540 ugll for 1, 1 -DCE, in MW-3 the maximum detected 

concentration was 1,200 ugll for TCE and 900 ugll for 1,l-DCE, and in MW-4 the maximum 

detected concentration was 1,000 ugll for TCE and 1,100 ugll for 1, 1 -DCE. In MW-6, 1, 1 -DCE 

and TCA were detected at the highest concentrations, at concentrations up to 270 ugll and 



240 ugll, respectively. The deeper well in the southwesternmost cluster (MW-8) contained only 

trace levels of VOCs, with TVOCs ranging from 5.1 ugll to 9.1 ugll and no individual VOCs 

detected at a concentration exceeding Class GA standards. 

As shown in Table 4-2, wells MW-1 showed a slightly increasing trend, and wells 

MW-2, MW-3, MW-4 and MW-6 showed slightly decreasing or decreasing trends. The 

remaining three wells (MW-5, MW-7 and MW-8) showed consistent trends. 

During the period covered by this report, MW-9 was sampled only once, in July 2002. At 

that time, the TVOC concentration in MW-9 was 19.8 ugll and TCE was detected at a 

concentration exceeding the Class GA standard. 

Natural Attenuation Monitoring Parameters 

The following presents the natural attenuation monitoring parameter results for off-site 

monitoring wells between November 2001 through July 2002. The concentrations of the 

individual monitoring parameters and Class GA groundwater standards are presented in 

Appendix D. The ranges of concentrations for the wells are provided in Table 4-3. 

In general, a comparison of the four quarterly sample results for wells MW-1 through 

MW-8 showed concentrations of TOC, alkalinity, chloride, nitrate, sulfate, carbon dioxide and 

methane to have remained fairly consistent. Total iron was the only parameter detected above the 

groundwater standard of 0.3 ugll. The exceedances were sporadic and occurred in most of the 

wells. Well MW-9, sampled in July 2002, generally showed low concentrations of these 

parameters. 

4.2.4 Bowling Green Estates Water District Supply Wells 

Table 4-4 presents the historic TVOC concentrations fiom 1988 through 2002 for 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 the concentration of the most 



Table 4-4 

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

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

BGE-2 

1 

0 

0 

0 

3 

2 

2 

1 

0 

1 

1 

0 

2 

2 

4 

2 

6.5 

0.5 

9 
1 

11.5 

10.5 
9 

8.5 
4 

14.5 
7 

9 
9 

23 
18.5 
4 

15 

DATE 

Feb-88 

May-88 

Aug-88 

Nov-88 

Feb-89 

May-89 

Aug-89 

NOV-89 

Feb-90 

May-90 

Aug-90 

NOV-90 

Feb-9 1 

May-9 1 

Aug-9 I 

NOV-9 1 

Feb-92 

May-92 

Aug-92 

NOV-92 

Feb-93 

May-93 
Aug-93 
Feb-94 

May-94 
Aug-94 
NOV-94 
Feb-95 

May-95 
Aug-95 
NOV-95 
Feb-96 
May-96 

BGE-1 

3 

3 

1 

2 

3.2 

3 

13.5 

1 

1 

1 

2.5 

0 
2 
4 

5 

3 

2.5 

20 

3 
4 

1 

6.5 

3 
10.5 
15 
1 1  

26.5 
35.5 
44 

20.5 
1 
9 

44.5 



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 

1 DATE BGE-1 BGE-2 

Source: Town of Hempstead Department of Water 

Results reported in ug/l 
BGE-1 - screened 478 to 528 feet bgs 
BGE-2 - screened 524 to 584 feet bgs 



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 2002 

Nov. 1999 
Feb. 2000 

Mav 2000 

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

Aug. 2000 

Nov. 2000 

Feb. 2001 

May 200 1 
Sept. 200 1 
Nov. 2001 

Feb. 2002 

May 2002 

Sept. 2002 

Note: All results are reported in ugil. 

3 
9 
7 

Abbreviations: 

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

14 
10 

13 
15 
15 
17 

18 
24 

24 

5 

43 
37 

40 
38 

4 5 
4 8 

47 
45 
4 6 

47 

44 

0.5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

3 
6 
4 

8 
4 

6 

6 

5 
5 

5 

5 

4 

4 
6 

5 
7 
5 
6 
5 

4 
5 

5 
5 

4 

1 
2 

1 
2 

2 

2 

2 

2 

2 

2 

2 

0.5 

4 
0.5 

3 

5 
4 
5 
1 
5 
7 
7 
9 
9 

33 
11 
3 4 

29 
26 

4 1 
13 
35 
45 
44 

47 

44 

U 

1 
U 
1 
U 

U 
U 
1 
1 
1 

1 

1 
1 
1 
U 
2 
1 
2 

2 

2 

1 
U 
U 

U 
U 
1 

U 
1 

2 

1 
2 

U 

2 
2 

2 

2 

2 

U 
U 

U 
U 
U 
U 
1 
1 

U 
U 
U 



predominant VOCs detected in wells BGE-1 and BGE-2 from February 1999 through September 

2002. 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 September 2002, TVOCs in well BGE-I 

ranged from nondetect to 98 ugll and TVOCs in well BGE-2 ranged from nondetect to 61 ugll. 

The maximum concentration in both wells was detected in May 2002. The predominant 

compounds detected in both wells are PCE and TCE, with lower concentrations of 1,2-DCE, 

1,l -DCE, TCA and 1,l -DCA. Between February 1999 and September 2002, well BGE- 1 showed 

concentrations of PCE and TCE ranging from 3 ugll to 24 ugll and 5 ugll to 48 ugll, respectively. 

During the same time period, similar concentrations of PCE ranging from 0.5 ug/l to 9 ug/l, and 

TCE ranging from 11 ug/l to 47 ugll, were detected in well BGE-2. 

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 (NCIA). This task 

included an evaluation of the breakdown or transformation of the chlorinated VOCs, as well as 

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

5.1 Breakdown of Ethanes and Ethenes 

A review of the chlorinated VOCs detected at and downgradient of the NCTA reveals that 

the compounds comprise two general suites of parent and degradation (daughter) products, 

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

follows: 

1. TCA -+ 1,l-DCA and/or 1,2-DCA 

2. PCE -+ TCE -+ cis-1,2-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 ,I -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 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 2002 sampling event for each of the degradation suites are provided in cross section 



Constituent 
Elhene Suite 

C - X E  
t-DCE 

p r  
Ethone Suite 

Table 5-1 

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

OFF-SITE VOC CONSTITUENT PERCENTAGES IN GROUNDWATER 

MW-I MW-2 
Sovember 2001 January 2002 April 2002 July 2002 November 2001 April 2002 July 2002 January 2002 

Concen- Concen- Concen- j Concen- Concen- 
COncen- I Concen- I tration Y. of TVOC tration % of TVOC tration % of TVOC tration % ofTVOC Concen. I of TVOC lration YO of TVOC tration 1 % of TVOC tration .I. of TVOC 

j I 
4.1 9.7 3 10.7 9 10.0 I 1.2 53 5.2 52 5.1 26 1 6.1 
21 49.8 16 57.1 52 57.8 580 500 48.6 450 43.9 190 44.9 
1.1 2.6 I 3.6 3 3.3 35 3.4 42 4.1 17 4.0 

! 
16 / 37.9 8 1 28.6 26 i 28.9 24 540 440 42.8 480 46.9 190 44.9 

.- : -- . -- : -- . -- : 

TOTAL 2221.5 i 100 1884 i 100 1700 ; I00 1161 i 100 1115 i 100 1734 i 100 

Ethane Suite I 

1. Unils are in micrograms per liter 
2. Total VOC concentrations are for chlorinated VOCs listed 
--: Not detected 

TCA 
I, I -DCA 
1,2-DCA 
1. I .2-TCA 
TOTAL 

PCE: TetrachIoroethene 
TCE: Trichloroethene 
c-DCE: cis-1,2-Dichloroehene 
t-DCE: trans-1,2-DichloroeUiene 
1,l-DCE: 1, l -Dricbloroethene 
VC: Vinyl Chloride 

TCA: 1.1. i-Trichloroethane 
I,I-DCA: I ,1-Dichioroethane 
I,2-DCA: I,2-Dichloroethane 
I, I ,2-TCA: 1,I.Z-Trichloroethane 

NOTES ABBREVIATIONS 

350 1 59.6 
230 1 39.2 
5.1 i 0.9 
2.1 i 0.4 

, 587.2 1 100 

TVOCPERCEND 06150! 

350 j 58.1 
250 41.5 
-- . 
2 j 0.3 

602 j 100 

160 ; 55.2 
130 i 44.8 
-- : 

-- . 
290 1 I00 

270 1 56.0 
210 j 43.6 
-- : 

2 i 0.4 
182 1 100 

350 1 52.2 
310 j 46.2 

7 j 1.0 
3.6 j 0.5 

670.6 j 100 

280 1 49.7 
280 1 49.7 
-- ! 

3 i 0.5 
563 100 

I80 j 50.0 
180 1 50.0 
-- : 

-- , 

360 1 100 

170 1 49.4 
170 1 49.4 
-- 
4 1 1 2  

344 j 100 



Table 5-1 

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

OFF-SITE VOC CONSTITUENT PERCENTAGES IN GROUNDWATER 

!002 

"/o of TVOC 

22.8 
24.8 
4.4 

48.1 

100 

75.6 
24.4 

100 

tration 1 % ofTVOC I tration % o f  TVOC I tration % ofTVOC I tration I % ofTVOC 

I 

MW-5 

tration 

80 
93 
22 
-- 

270 

465.0 

240 
52 
0.8 

292.8 

I Coneen- I 
November 2001 

hlW-6 

Concen- 1 I Concen- 1 I Concen- 1 I Concen- I 
July 1 January2002 November 2001 I January ZOO2 

h ofTVOC I tration % ofTVOC I tration % ofTVOC I tration 

... . 
January 2002 

Concen- I 

Concen- i I Concen- 1 I Concen- 1 
April 2002 

I 

15 90.9 
I S  9.1 
-- 
-- 

16.5 1 LOO 

I 

July 2002 I November ZOO1 I January 2002 
Concen- I I Concen- i I Concen- 1 

April 2002 

1 

July 2002 

15 
2 

17 

April ZOO2 
Concen- 1 

. - 

Constituent 
Ethene Suite 

I.1-DCE 

TOTAL 
Ethane Suite 
TCA 

, I,I-DCA 
12-DCA 
I ,  1,2-TCA 
TOTAL 

NOTES 

88.2 
11.8 

IOa 

April ZOO2 

tration ! % ofTVOC 

76.2 

100 

0.7 iOO.0 

0.7 

July 2002 

tration 1 O h  ofTVOC 

4 
0.8 
-- 
-- 

4.8 

Concen- j I Concen- 1 
tration Oh, of TVOC 

v 

83.3 
16.7 

100 

tration I % of TVOC I #ration I % of TVOC 

I 
tration I % of TVOC I tration I % of TVOC 1 tration '% of TVOC 

2 50.0 :;: :::: 25.9 
1 rao O; 1 74.1 

-- , 

4 100 2 1 100 2.7 i 100 

ABBREVIATIONS 
PCE: Tetracbloroell~ene 
TCE: Trichloroethene 
c-DCE: cis-1,2-DichIoroelhene 
1-DCE: trans-1,2-Dichloroethene 
I,l-DCE: I,l-Drichloroethene 
VC: Vinyl Chloride 

3 
-- 
-- 
-- 
3 

I 

1. Units are in micrograms per titer 

100.0 

100 

I 

TCA: I ,l,l-Tnchloroethane 
I, I-DCA: I. 1 -Dichloroethane 
I,?-DCA- 1.2-Dichloroethane 
I, I ,2-TCA: 1,1,2-Trichloroelhane 

2. Total VOC concekations are for chlorinated VOCs listed 
--: Not detected 



Table 5-1 

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

OFF-SITE VOC CONSTITUENT PERCENTAGES IN GROUNDWATER 

July ZOO2 
Concen- 

MW-9 EW-1B 

Constituent 

c-DCE 
t-DCE 
I,I-DCE 

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

November 2001 January ZOO2 April 2002 July 2002 November ZOO1 I January2002 April 2002 
Concen- I I Concen- I / Concen- 1 I Concen- Concen- I I Concen- I I Concen- I 
tration / % of TVOC 

t 
- tration I % ofTVOC 

! 

0.8 4.5 
NOT SAMPLED 

1 5.6 

1 17.8 100 

tration ; % o f  TVOC I tration 

I 
"/a of TVOC 

80.1 
9.3 
6.6 

4.0 

100 

83.9 
16.1 

100 

KOT SAMPLED 

Constituent 
Ethene Suile 

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

EW-IC 
November ZOO1 January 2002 I April 2002 July 2002 

Concen- 1 1 Concen- I I Concen- 1 I Concen- I 

.,..-. " 
November 2001 I January 2002 April 2002 I 

Concen- I I Concen- I I Concen- I 
July 2002 

Concen- 1 
lralion O h  of TVOC 1 tration I % of TVOC I tration U/u of TVOC I tration I % of TVOC 

I t I 
tration I % of TVOC I tration I % of TVOC I tration I % ofTVOC 

I 1 
tration % of TVOC 

I 
21 1 13.8 

55.3 :: 11.8 
-- 
-- 

llvr I -- I I __ I I _ _  I I -- I 

I 
85 36.1 16 40.0 8 45.7 
150 ' 63.6 24 60.0 9 51.4 
0 7 0.3 -- 0 5 2.9 

235.7 100 40 100 1 1 7 5  I I00 

ABBREVIATIONS 

TCA 
],I-DCA I 1 *- 

I l l  

PCE: Tetrachlaroethene 
TCE: Trichlomethene 
c-DCE: cis-1,2-Dichloroetl~ene 
t-DCE: trans- l.2-Dichloroethene 
I, I -DCE: I, l-Drichloroethene 
VC: Vinyl Chloride 

TCA: I , l  ,I-Trichloroethane 
I, 1-DCA: I ,  l -Dichloroethane 
I ,2-DCA: 1,2-Dichloraethane 
I, I ,2-TCA: 1,1.2-Trichloroethane 

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



Table 5-1 

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

OFF-SITE VOC CONSTITUENT PERCENTAGES IN GROUNDWATER 

EW-LC BG E- 1 
November 2001 January2002 April 2002 July 2002 No\ember 2001 January 2002 April 2002 July 2002 

Concen- Concen- Concen- Concen- 

Elhene Sulk 
PCE - 1 -- I 100 0 17 25 0 18 ' 2 5 7  24 3 1 2  24 32 9 

Constituent 
Elhene Suite 

c-DCE 
t-DCE 

TCE 
c-DCE 
t-DCE 
1,I-DCE 
VC 
TOTAL 
Ethane S u k  
TCA 
1,I-DCA 
I,2-DCA 
1, I -2-DCA 
TOTAL 

BGE-2 

I,1-DCE 
VC 
TOTAL 
Ethane Suite 
TCA 
I,l-DCA 

November 2001 

I,I,2-DCA 

NOTES 

I 

__ I 

- I 
-- 1 

January2002 I April 2002 I July ZOO2 
Concen- 1 I Concen- 1 / Concen- 1 I Concen- I 

I. Units are in micrograms per liter 
2. Total VOC concentrations are ior chlorinated VOCs listed in the table 
--: Not detected 

-- I 
-- 1 

- 
- 

( tration I % of TVOC ( tration % of TVOC I tration % of TVOC I tration I % of TVOC 

ABBREVIATIONS 
PCE: Tetrachloroethene 
TCE: Tichloroethene 
c-DCE: cis-l,2-Dichloroethene 
t-DCE: mns-1,2-Dichloroethene 
I, I-DCE: I, l -Dichloroethene 
YC: Vinyl Chloride 

I 

TCA: I ,l,l-Trichloroetha~ie 
I,I-DCA: I. l-Dichloroelhane 
I,2-DCA: 1,2-Dichloroethane 
I,I.2-TCA: 1,1,2-Trichioroethane 

-- 

I 

-- 

.- 

-- 

_ _  1 
.. i 
-. 

I 45 
I 

5 

I 

-- -- 1 
-- 

I00 

66 2 
1 5  

7 4 

68 I00 

5 62 5 

46 65 7 
I I 1 4  

2 
1 
.. 

3 

47 61 0 
1 1 3  

-- I 
5 1 6 5  

I 

5 ' 
-- 

5 
2 
I 

8 

70 

25 0 
12 5 

100 

77 8 I00 

7 1  

62 5 
25 0 
12 5 

100 

100 

44 
I 
-- 
4 

5 
2 
I 
-. 

60 3 
1 4  

5 5 

4 
0 5 

73 

62 5 
25 0 
I2 5 

80 0 
10 0 

I00 

8 I 100 5 1 100 



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

contours for the July 2002 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 in the 2000 RIFS Report (from April 1999, August, 1999 and January, 2000). The 

data for three of these wells are present on the cross section in Figures 5-1 and 5-2, and 

summarized in Table 5-2. The locations of the RIIFS wells within the NCIA are shown on Figure 

5-3. On-site groundwater quality data were summarized on figures from the RIFS Report, which 

are included in Appendix F. 

Ethane Compound Suite 

The occurrence and distribution of ethane compounds in the VOC plume indicate that 

degradation is 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 ,I-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 and the relative percentage of 1,l-DCA generally increase relative to the on-site wells, 

indicating the degradation of TCA to 1,l -DCA.   his is shown on Figure 5-1 which presents the 

results from the July 2002 sampling event for the off-site wells. 

Ethene Compound Suite 

Degradation of the ethene compounds within the plume is not as apparent as with the 

ethanes. 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 
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Table 5-2 

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

ON-SITE VOC CONSTITUENT PERCENTAGES IN GROUNDWATER 

NOTES 
1. Units are in ugll 
2. Total VOC concentrations are for chlorinated VOCs listed 

--: Not detected 

ABBREVIATIONS 
PCE: Tetrachloroethene 
TCE: Trichloroelhene 
I ,  I -DCE: I ,I-Dichloroethene 
I,2-DCE: 1,2-Dichloroethene (comprised of cis and trans isomers) 
VC: Vinyl Chloride 

engworWkrobinslnewcasselOffs~te VOC percents 06 1503 
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(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. 

In the offsite downgradient wells (Table 5-l), PCE and TCE are the predominant ethene 

compounds detected with relative percentages up to 80.6 percent and 84.3 percent, respectively, 

Relative to the on-site wells, percentages of 1 ,I-DCE are lower in the offsite downgradient wells 

varying between 1.8 percent and 64 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 76.2 percent. Breakdown product VC is 

present only in early warning monitoring well EW-2B at percentages between 14.3 and 19.1 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 list of parameters to be monitored to evaluate natural attenuation (NA) was presented 

in the RIIFS Report. These parameters were analyzed during the 200112002 monitoring program 

and included laboratory analysis of iron, total organic carbon (TOC), alkalinity, chloride, nitrate, 

sulfate, carbon dioxide and methane, and field measurement of pH, dissolved oxygen and 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 2002 

sampling event for the early warning wells and off-site monitoring wells. This table also includes 

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



Table 5-3 

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

NATURAL ATTENUATION PARAMETER MONITORING RESULTS - JULY 2002 

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

. . 

Eh 1 305 [ 263 1 330 1 267 
TVOC 837.8 [ 13 1 162 1 1 

Methane 
PH 
Dissolved Oxygen 

EW-IB 
154-164 

0711 9102 

0.038 
2.7 
18 

31.2 
6.4 

21.9 
64 

i .  Units are mgil for laboratory results and dissolved oxygen, millivolts for pH, and ugll for TVOC 

U 
5.59 
1.42 

Sample Identification 
Sample Depth, ft 
Date of Collection 
Laboratory Results 
Total Iron 
Total Organic Carbon 
Alkalinity 
Chloride 
Nitrate 
Sulfate 
Carbon Dioxide 
Methane 
Field Memurements 
PH 
Dissolved Oxygen 
Eh 
TVOC 
NOTES: 

ABBREVIATIONS: 
U: Compound analyzed for but not detected 
TVOC: Total voiatile organic compounds 
101: Value varies at least one order-of-magnitude from average value of well sample results 

eflgworldkwenzil898/annual report 01 to OZ'APPENDIXD5-03 061503 

EW-2C 
504-5 14 

07119102 

U 
U 
I0 

6.8 
1.9 
U 
14 

EW-IC 
506-5 16 

0711 9/02 

0.316 
1.4 
I I 

13.7 
6.3 

U 
17 
U 

5.98 
11.07 

M W -  1 
130-150 

0711 6102 

U 
2.1 

U 
59.7 
5.3 

29.4 
U 
U 

4.73 
4 99 
358 
105 

EW-2B 
132-142 

0711 9102 

U 
2 

13 
36.8 

2.3 
9.5 
67 

0.056 
5.49 
1.74 

MW-2 
110-130 

07/16102 

0.254 
2.6 
27 

36.6 
5.1 

18.9 
83 

0.042 

5.47 
1.3 

23 1 
550 

U 
5.88 

16.06 

MW-3 
130-150 

0711 6/02 

3.95 
2.3 
15 

37.6 
5.1 

18.9 
83 

0.14 

5.09 
2.86 
146 

2182 

MW-4 
180-200 

07!16102 

U 
2.4 
19 

46.9 
9.2 
4.4 
7 1 

0.002 

5.41 
1.75 
233 

1459 

MW-5 
90-1 10 

07/17/02 

U 
1.8 
17 

66.7 
4.9 

20.5 
49 
U 

5.68 
12.32 

370 
31 

MW-6 
110-130 

07/17/02 

0.06 1 
1.9 
24 

101 
5.2 

21.3 
62 
U 

5.87 
1.16 
280 
325 

MW-7 
90-1 10 

071 16/02 

U 
1.4 
U 

22.7 
6.3 

31.1 
U 
U 

5.05 
7.77 
413 

38 

MW-8 
120- 140 

07117102 

13.2 
2.2 
42 

24.7 
1.7 

19.6 
52 

0.16 

5.99 
6.05 

5 l 
5.1 

MW-9 
305-315 

07/17/02 

0.027 
1.9 
24 

101 
5.2 

21.3 
62 
U 

10.00 
6.8 1 
207 
19.8 



Unlike the relationships between parent and daughter compounds, the distribution and 

relative variation of NA parameters within the off-site VOC plume do not indicate that 

significant NA was occurring during 2001/2002. However, some relationships between 

parameters that were identified are described below and shown in Table 5-3. 

NA parameters which were detected at an order-of-magnitude above the average 

concentration for all wells included chloride, iron, methane and dissolved oxygen. Values for 

these parameters for the July 2002 sampling event are shown in bold font in Table 5-3, and are 

discussed below. 

Chloride values were elevated (101 mg/l) in wells MW-6 and MW-9 which had relatively 

low TVOC concentrations of 325 ug/l and 19.8 ug/l, respectively. Chloride is an end product of 

chlorinated VOC degradation. In wells MW-3 and MW-8, iron was elevated (3.95 mg/l and 13.2 

mg/l, respectively) and methane concentrations in these wells were elevated 0.14 mg/l and 0.16 

mg/l, respectively. The average concentrations for these parameters in the off-site wells were 45 

mg/l, 1.3 mg/l and 0.03 mg/l, respectively. TVOC concentrations in these wells were highly 

varied with concentrations of 2,182 ug/l and 5.1 ug/l, respectively. 

Of the natural attenuation parameters, the concentrations and distribution of dissolved 

oxygen provide the most definitive pattern in the groundwater. The dissolved oxygen results for 

the July 2002 sampling event are shown on Figures 5-1 and 5-2. Lower dissolved oxygen 

concentrations (between 1.16 mg/l and 2.86 mg/l) were associated with wells where TVOC 

concentrations were above 500 ug/l. 

The United States Environmental Protection Agency (USEPA) 1998 document entitled, 

Technical Protocol for Evaluating Natural Attenuation of Chlorinated Solvents in Ground Water, 

was used to aid in determining whether conditions that could support NA processes are present 

within the off-site plume. Based on information in this document, it appears that significant 

biodegradation of chlorinated VOCs is not occurring in the off-site plume for the following 

reasons: 



The groundwater downgradient of the NCIA is aerobic as defined by the USEPA 
(dissolved oxygen greater than 0.5 mgll) and reductive dechlorination is most likely 
to occur in anaerobic environments; 

The NCIA chlorinated VOC plume exhibits Type 3 plume behavior, which is defined 
by the USEPA as a plume where the most significant natural attenuation mechanisms 
for PCE, TCE, I ,  I-DCE and 1,2-DCE are advection, dispersion and sorption rather 
than biodegradation; and 

Detected chloride concentrations are not consistent with the TVOC concentrations, 
since elevated chloride concentrations are typically associated with reductive 
dechlorination of ethenes and ethanes, yet elevated chloride concentrations were 
detected in wells with relatively low TVOC concentrations. 





6.0 CONCLUSIONS 

The conclusions resulting from the September 2001 through July 2002 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 
improvement in groundwater quality. 

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. However, concentrations during September 2001 
through July 2002 remained stable. 

The TVOC concentrations currently detected in the Bowling Green Estates Water 
District supply wells (less than 100 ugll in each well) are sjgnificantly less than the 
maximum influent concentration for the treatment system of 1,200 ugll. 

Degradation of the VOC Plume 

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



Ethane Com~ound Suite 

The lower concentrations of TCA and increased concentrations of degradation 
product 1,I-DCA in the off-site downgradient wells as compared to on-site 
concentrations indicate that TCA is being degraded. 

Ethene Compound Suite 

The presence of breakdown products cis-1,2-DCE and vinyl chloride indicate that 
breakdown of PCE and TCE is likely occurring in off-site groundwater, at least 
locally. 





7.0 RECOMMENDATIONS 

Based on an assessment of the groundwater sampling results from the four early warning 

wells and the nine off-site monitoring wells for the period of September 2001 through July 2002, 

the following recomn~endations 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-lC, EW-2B and EW-2C) and the 
existing off-site monitoring wells (MW-1 through MW-9) should continue to be 
sampled on a quarterly basis to provide early detection 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 and natural attenuation 
monitoring parameters as defined in the current Off-site Groundwater Monitoring and 
Assessment Program. 

After another year of monitoring, the natural attenuation list of parameters should be 
evaluated for reduction, 

Construction and sampling of vertical profile temporary andlor permanent wells 
should be considered to delineate the off-site downgradient extent of VOC 
contamination present in the deeper wells of the central off-site well cluster (MW-1 
through MW-4). 





APPENDIX A 

SUMMARY OF SAMPLE FIELD PARAMETER VALUES 



Well 
Number 
EW-1B 

EW-1C 

EW-2B 

APPENDIX A 

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

SUMMARY OF SAMPLE FIELD PARAMETER VALUES 

Turbidity 
(NTU) 

2.5 
......................................... 

5 
......................................... 

6 
........................................ 

3.9 
2 



APPENDIX A (continued) 
I 

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

m SUMMARY OF SAMPLE FIELD PARAMETER VALUES 

cr Notes: 

CO - Celsius 
r mslcm - millisiemens/centimeter 

NTU - Nephelometric Turbidity Unit 
mv - millivolt 

m mgll - milligrams per liter 
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APPENDIX B 

NEW CASSEL INDUSTRIAL AREA 

OFFSITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM 

MONITORING WELL SAMPLE RESULTS 

VOLATILE ORGANIC COMPOUNDS 

1 ,l.l~Tnchloroelhane 

1 .l-Dichlorpropene 

Carbon Telrachlonde 
1.2-Dchloroelhane 

Tr~chloroelhene 

1.2-D~chloropropane 

Bromod~chlorornelhane 

Dibromonethane 

CIS-1 ,3-Dtchloropropene 

trans-1 b-D~chloropropene 
1.1.2-Tnciloroethane 
1.3-D~chloropropane 
Telrachloroethene 

Dlbr0m0chlorOmethane 
ChloroOenzene 

1,1,1,2-Tetmchloroelhane 

1 .I ,2.2-Tetrachlo~oethane 
1.2.3-Trichloropmpane 

Brornobenzene 

I ,3-Dichloroaenzene 
1 .d~D~chlorobenzene 

1,2.Dichlorobenzene 
1.2.4-Tnchlorobenrene 

Hexchlorobutadlene 
1.2,3-Trlchlorobenzene 

Methyl-tert-butyl ether 

lsopropylbenzene (Curnene) 
n-Propylbenzene 
1.3.5-Trimelhylbcnzene 

2-Chlorotoluene 
4-Chlorololuene 
tea-Butylbenzene 

1.2.4-Tnmelhylbenzene 
see-Bulylbenzeoe 

QUALIFIERS: NOTES: 

U. Compound analyzed for but no1 detected ':Value persins to the sum of Ihe iwrners 
J Compound found at a concentrallon below the CRDL, value estimated ST: Standard 
" Result reporled as a sum of 2,2 d~chloropropane and c1s~l.2-dichloroethene GV: Guldance Value 
t Compound concentration exceeds instrument cahbratlon range, value estimated GN~t p6tablished 
D Result taken from reanalysis ata secondary dllutlon lnd~cates value exceeds NYSDEC Class GA groundwater standard 

or gutdance value 
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APPENDIX 6 
NEW CASSEL INDUSTRIAL AREA 

OFFSITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM 

MONITORING WELL SAMPLE RESULTS 

VOLATILE ORGANIC COMPOUNDS 

Sample ldenl~fication 

Sample Depth, H 
Date ot Collecl~on 

Oilut~on Faclor 

umls 
Dlchlorodifluor~methane 

Chloromethane 
Vmyl Chlorlde 

Bronlumethane 

Chloroelhane 
Fluorolnchloromelhane 

1.1-Dichloroethene 

Methylene Chlonde 

trans-1.2-Dichloroelhene 
1 .l-D~chloroelhane 

2.2-Dlchloropropane 
c!s-1.2.Dichloroethene 

Chlorofon 

Bromochtoromelhane 

1.1.1-1 r~chloroelhane 
1 , I  Dlchlorpropene 
Caaon Telrachlorlde 
I ,2-Dichloruethane 

Tr~chloroethene 

1.2-Dichloroprnpane 

Bromodichloromethane 

Dibromomethane 
cis-l . ~ - D I c ~ ~ o ~ o ~ I ' u ~ ~ . I I ~  

trans-1.3~D1chloropropene 
1.1 ,Z-Tnchloroelhane 
1,3-D1ch1oropropane 

Tetracliloroethene 

D~bromo~hlorornethane 
Chlorobenzene 

I , < .  1.2-Tetracllloroelharlo 
Brnmofonn 

1.1,2.2-Telrachloroelhane 
1.2.3-Trichloropropane 
Oromobenzer~e 

1,3~D1chlorobenzene 

1.4-Dichlorobenzene 
12-D~chlorobenzene 

1.2.4-Trlchlorobenzene 

HexchloroDuladlene 
1.2.3-Ttichlorobenzene 

Methyl-ten-butyl ether 
Benzene 

Toluene 

Ethylbenzene 
m-Xylelle 

p-Xylene 
o~Xylene 
Styrene 

Isopropylbenzene (Cumene) 
n-Propylbenzene 
1.3.5-Tnmelhylhenzene 

2-Chlorotoluene 
4-Chlorololuene 
tert-Butythenzene 
1 $2.4-Trimethylbenzene 
sec-Butytbanzene 

p-lsopropylloluene(p-Cymene) 
n-Bulylbenzene 
Total VOCs 

QUALIFIERS- 
u. Compound analyzed for but not 
J. Compound found at a concenlration below Ihe CRDL. value estmaled ST: Slandard 
"- Result reported as a sum of 2.2- d~chloropropane and c1s-t.2-d1chloroethene GV. Guldance Value 
E. Compound concentration exceeds lnslrument calibration range, value estlrnated 6Nol estahllshed 
0: Result taken from reanatysls at a secondary dllution Indlwtes value exceeds NYSDEC Class GA groundwater standard 
B: Compound found ln the method blank as well as the sample or guidance value 

EW-1C 

505-516 

DR/25/0 1 

1 0  

( ~ ~ 1 1 )  
U 

u 
U 
u 
u 
U 

U 
u 
u 
u 
U 

U 

u 
U 

U 

u 
u 
U 

12 

u 
u 
U 
U 

u 
u 
U 

U 

U 

u 
U 

U 

U 
U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

u 
U 
U 

U 

U 

U 

U 

U 

U 

U 
u 
u 
U 

U 

u 
U 

12 

delecled 

EW-1C 

506-516 

0 1/28/02 

1 0  

(ug/l) 
U 

u 
U 

U 
u 
U 
U 

U 
u 
u 
U 

U 

U 
U 

U 

u 
U 
U 

13 

U 

u 
U 

U 

U 
u 
U 

0.6 
U 

u 
U 

u 
u 
U 

U 

U 
U 

U 
U 

U 

U 

u 
U 

u 
U 

U 
u 
u 
U 
u 
U 
U 

u 
u 
U 

U 

U 

u 
U 

13 6 

EW-1C 

506-516 
04/25/02 

I 0  

(~$1) 
U 
u 
U 

u 
U 

u 
U 

U 
u 
u 
U 

U 

u 
U 

U 

u 
u 
U 

15  

u 
u 
U 

U 

u 
u 
U 

5 

u 
U 

U 

u 
u 
U 

U 

U 

U 

U 

U 

U 

U 

u 
U 

U 
U 

U 
U 
U 

U 
U 
u 
U 

u 
u 
U 

U 

U 

u 
U 

20 

NOTES. 
': Value 

EW-1C 

506-516 
071 18/02 

1 0  

(uQ/~) 
u 
U 
U 

u 
U 
u 
U 
u 
u 
u 
U 

U 
u 
U 

U 
u 
u 
U 

13 

U 

u 
U 

U 

u 
U 

U 

U 

u 
U 

u 
U 

u 
U 

U 

u 
U 
U 

U 

u 
U 

u 
U 
u 
U 
U 
u 
U 

U 

u 
u 
U 

U 
u 
U 

U 
U 

u 
U 

13 

pertains to the sum 

Contract 

Fcqulred 

Uetectlon 

Llmll 

(uQ/~)  
0 5  

0.5 

0.5 

o 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 

o 5 

0.5 

0.5 

0 5 

0 5 

0.5 

0 5 

o 5 

0 5 

0.5 

0 5 

0 5 

0 5 

0 5 

0 5 

3 5 

3 5 

'1 5 

0 5 

o 5 

0 5 

0 5 

o 5 

0 5 

0 5 

D 5 

0 5 

05 

0 5  

05 
0s 

0 5  

05 
0 5 

0 5 

05 

o 6 
05 

0 5 
0 5 

0.5 
0 5 

of the lsomers 

NYSDEC Class GA 
Groundwater 

Slandard or 

Guidance Value 

(uell) 
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 ST 

5 ST 

1 ST 

SOGV 

5 ST 

0 4 S T -  

0 4 S T '  

I ST 

5 ST 

5 ST 

50Gv 

5 ST 

5 ST 

SOGV 

5 ST 

0 04 ST 

5 ST 

3 ST 

s ST 

3 ST 

5 ST 

0.5 ST 

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 
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MONITORING WELL SAMPLE RESULTS 

VOLATILE ORGANIC COMPOUNDS 

Sample ldenlificat~on I EW-2B 

Sarnole Deolh. n 1 132-142 
Contracl 

Requlred 

Dctect~on 
Limit 

(UQIl) 
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 b 

05 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

05 

0 5 

05 
05 
05 
05 

0 5 

NYSDEC Class G. 

Groundwater 

Slandard or 
Guidance Value 

Chloromethane 
V~nyl Chlonde 

Bromomethane 

Chloroethane 

Fluorotnchloromethane 

1.1-Dichloroelhene 

Methytene Chlonde 
trans-1 ,2~Dichloroethene 
1. 1 -DichlOroelhane 

2.2-D~chloropropane 

cis1.2-D~chloroethene 

Chloroform 
Brornochlorornethane 

I .I .I -Tnchloroelhane 

1.1-Dichlorpropene 
Carbon Telrachlarlde 
1,2-D~chloroelhane 

Tr~chloroetnene 

1 .2-Dichloropropane 

Brornodichloromethane 

Dlbromomelhane 

cis-1,3-D~chloropropene 

trans1 .i-D~chloropropcne 

1.1.2-Trichloroethane 
1.3-Dichloropropane 
Tetrachloroelhene 

Dibromochlorornethane 

Chlorobenzene 
1 , I  ,1.2-Tetrachloroelhane 

Brornoforn 
1,1,2.2-Te1rachloroe:hane 

1.2.3-Trichloropropane 

Brornobenzene 

1 -3-Dichlorobenzene 

1,4-D~chlorobenrene 

1.2-D~chlorobenzene 

1.2.4-Tnchlorobenzene 

Hexchlornbutad~ene 

1.2.3-Trichlorobenzene 
Methyl-tert-bulyl ether 

Benzene 

Toluene 

Ethylbenzene 
rn-Xylene 

p-Xylene 
o-Xylene 
Styrene 
lsopropylbenzene (Cumene) 
n-Propylbenzene 

1.3.5-Trimelhylbenzene 
2-Chlorotaluene 

4Chlorololuene 
IefCBuiylbenzene 
1.2.4-Trimethylbenzene 

sec-Bulylbenzene 

n-Butylbenzene I U 

Total VOCsI 532.2 

QUALIFIERS 
U. Compound analyzcd lor but not detecled Value peflalns to the sum of Ihe Isomers 
J Compound found ata concenlrat~on below the CRDL, value cstlrnaled ST Standard 
" Result reponed as a sum of 2.2 -dichloroprOpane and cis-1 2-d~chlomethene GV Guldance Value 
E Compound concenlratlon exceeds lnslrurnenl calibrallon range value estlrnated 6Not eslabl~shed 
D Result taken from reanalys~s at a secondary dalut~on lnd~cales value exceeds NYSDEC Class GA groundwaler standard 

or gu~dance value 
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Dllullon Factor 

Clllorometnane 

Vinyl Chlonde 
Brornomethane 

Chloroelhane 
Fluorotnchloromethane 

1.1-Dichloroethene 

Methylene Chlonde 

trans-1.2-D~chloroelhene 
1.1-Dichloroethane 

2.2-D~chloropropane 

cis.1.2-D1chloro~lhene 
Chloroform 

Bromochloromethane 
1 .l,l-Trichloroelhane 

1.1-D~chlorpropene 
Caaon Telrdchloride 

1 ,2-Dlchloroelhane 
Trichloroethene 

1.2-Dichloropropane 
Bromodichiorornethane 

Dibromornethane 

CIS-I .3-~lchlaropropene 

trans-I ,3-Dichloropropene 
1.1,2-Tnchloroelhane 

1.3-D~chloropropane 
Tet!'ad~luruethelle 

Dlbromochioromethane 
Chlorobenzenc 

1.1,l.Z-Tetrachloroelhane 
Rfomofom 

1,1,2.~-Tetmchloroe~hane 
1.2.3-Trichloropropano 
Bromobenzene 

1.3-Dlchlorobenzene 
1.4-D~chlorobenzene 

1.2-Dichlorobenzene 
1,2.4-Trichlorobenzene 

Hexchlorobutadiene 
1.2.3-Tr~chlorobenzene 

Melhyl-tert-butyl ether 

Benzene 

Toluene 
Etnylbenzene 

rn-Xytene 
p-Xylene 
o-Xylene 
Styrene 
lsopropylbenzene (Curnene) 
n-Propylbenzene 
1.3.5-Trimethylbenzene 
2-Chlorotoluene 
4-Chtorotoluene 

iert-Butylbenzene 
1.2.4-Trimethylbenzene 
sec-Bulylbenzene 

QUALIFIERS 

APPENDIX 6 

NEW CASSEL INDUSTRIAL AREA 

OFFSITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM 

MONITORING WELL SAMPLE RESULTS 

VOLATILE ORGANIC COMPOUNDS 

U: Compound analyzed for but not detected 
J Compound found at a concentrallon oelow the CRDL, value esllmaled 

-- 
EW-ZC 
504-514 

07119102 
1 0  

NOTES 

- 
Contract 
Requ~red 

Detectlor 
Llrnt 

(us/) 
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 

05 

0 5 

0 5  

0 5 

05 

05  

0 5 

0 5 

0 5 

0 5 

05 
0 5 

0 5 

0 5 

05 
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 

0 5 
0 5 

0 5 

0 5 

0 5 

0 5 
0 5 - 
- 

WSDEC Class G 
Groundwater 

Standard or 
Guldarca Vdlue 

W 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 

5 ST 

5 ST 
5 ST 

5 ST 
USST 
5 ST 

1 ST 

5WV 
5 ST 

0457 '  
045T '  

1 ST 
5 ST 

5 ST 

50GV 

5 ST 

5 ST 
5DGV 

5 ST 
0 04 ST 

5 ST 
3 ST 

3 ST 

3 ST 

5 ST 
05ST 

5 ST 

Value pertans lo the sum of the tsonlers 
ST Standard 

". Resun reported asa sum of 2.2- dlchloropropane and c1~1.2-d1chloroethene GV Guidance Value 
E: Comoound concentrat~on exceeds instnlment calibraton ranae, valuc cstirnated Nut established 

D. Result taken from reanalysis at a secondary dilutlon 

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

n l n d i c a l e s  value exceeds NYSDEC Class GA groundwalerstandard 

or guidance value 

I 
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APPENDIX B 
NEW CASSEL INDUSTRIAL AREA 

OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM 

MONITORING WELL SAMPLE RESULTS 

VOLATILE ORGANIC COMPOUNDS 

- 
contract 

Requlrec 

Detectlor 

L m t  - 
0 5 

0 5 

05 

0 5  

05 
0 5 
0s 

0 5 

05 

0 5  

05 
05 

05 
0 5 

0 5  

05 

05 
0 5 

05 

05 

0 5 

0 5  

0  5 

0 5 

0 5 
0 5 

0 5  

0s 

05 

0 5 

0 5 

0  5 
0  5 

0 5 

0 5  

a 5  

0  5 

0  5 

0 5 

0  5 
0 5  

0 5 

05 

0 5  

0 5  

05 
05 
05 

05 
05 
0 5  

0 5  

0s 

0 5 

05 
05 

0 5 
0 5 - 

dYSDEC Class G 

Groundwater 

Standard or Date of Collection 
D~iu l~on Factor Guidancevalue 

(USIl) 

Chlorornelhane 

Vinyl Chloride 

Biomornethane 

Chloroelhane 
Fluorulrichtoromethane 

I .l-Dichloroethene 

Methylene Chlonde 

trans-I ,2-Dichloroelhene 

1 .I-Olchloroelhane 

2.2-Dlchloropropane 

CIS-1 .2-D~chloroethene 

Chloroform 
Bromochlorornethane 

I.l,l-Tnchloroethane 

I .l-Dichlorpropene 

Carbon Telrachlorlde 
1.2-Dichioroelhane 

Trichloroethene 

1.2-Dichloropropane 

Bromodichlorornethane 

D~bromomelhane 

CIS-I .3-Dichloropropene 

trans-I .bDichloropropene 

1 .1 ,2-Tr~chloroelhane 
1.3-Dichloropropane 

Telrachloroethene 

D~br~mochloromelhane 

Chlorobenzene 

1,1.1.2-Tetrachloroehane 

Bromoforrn 

1 . I  .2.2-Tetrachloroethane 
1.2.3-Tr~chloropropane 

Bromobenzene 

1.3-Dichlorobenzene 

1,4-D~chlorobenzene 

1,2-D~chlorobenzene 

1.2,4.Tr1chlorobenzene 

Hexchlorobutadlene 

1,Z.J-Trichlorobenzene 

Methyl-led-bulyl ether 

Benzene 

Toluene 

Ethylbenzene 
m-Xylene 
p-Xylene 
0-Xylene 
Styrene 

lsopropylbenrene (Cumene) 
n-Propylbenzene 

1.3.5-Trimethylbenzene 
2-Chlorotoluene 
4-Chlorotoluene 
teWButylbenzene 
1.2.4-Trimethylbenzene 
sec-Butylbenzene 
p-lsopropyitoluone(p-Cyrnene) 
n-Butylbenzene 

Tolal VOCs t 
QUALIFIERS NOTES: 
U Compound analyzed for but not detected ": Value perlarns lo lhe sum of the isomers 

ST: Standard J Comoouno found at a concentnl~on below the CRDL. value estimated 
". Result reported as a sum of 2,2 -dichloropropane and CIS-1 .Zdichlaroethene GV. Guldance Value 
E: Compound concentralion exceeds instrument talibralion range, value estimated -: Not eslabl~shed 
D Result taken from reanalysis at a secondary Oilutlon U l n d l c a t e s  value exceeds NYSOEC Class GA groundwater standard 

or guidance value 

I APPENDIX B 5-03x1s 



APPENDIX B 
NEW CASSEL INDUSTRIAL AREA 

OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM 

MONITORING WELL SAMPLE RESULTS 

VOLATILE ORGANIC COMPOUNDS 

sample ldentificat~on 

Sample Depth, f l  
Date olCollectlon 

Dilution Factor 
units 

Dichlorodifluoromethane 

Chlorornethdne 

Vinyl Chlor~de 

Bromomelhane 

Chloroethane 
Fluorotnchloromelhane 

t .I-Dichioroethene 

Methylene Chlorlde 
trans-1.2~Dichloroethene 
1.1-Dichloroethane 

2.2-Dichloropropane 
cis-1.2-D~chloroethene 

Chloroform 
Bromochloromethane 

1.1.1-Tnchloroethane 

1.1-Dichlorpro~ene 
Carbon Tewchlonde 

1.2-Dichloroethane 
Trichloroethene 

1.2-D~chioropropane 

Bromodichlorornethane 

Dtbromomethane 
CIS-1 .3-D~chloropropene 
trans-1.3-D~chloropropene 

1.1.2 Trichloroethane 

1.3-Dichloropropane 
Tetnchloroethene 

Dibrornochloromelhane 

Chlorobenzene 

1 .I. 1.2-Tetrachloroethane 
Bromoform 

I ,1 .2,2-Tetrachloroethane 

1.2,3-Trichloropropane 
Bromobenzene 

1.3~D1chlorobenzene 

1 .l~D~chlorobenzene 

1.2-Dichlorobenzene 
1,2,4-Tr~chlorobenzene 

Hexchiorobutadlene 

1.2.3-Trichiorobenzene 
Methyl-tert-butyt ether 

Benzene 

Toluene 

Ethylbenzene 
m-Xylene 
pXylene 
o-Xylene 
Styrene 

lsopropylbenzene (Cumene) 
n-Propylbenzene 
1.3.5-Trimethylbenzene 

2-Chlorololuene 
4-Chlorololuene 
tell-Bulylbmzene 
1.2.4.Tnmethylbenzcne 

sec-Butylbenzene 
p-lsopropylloluene(p-Cymene) 

Contract 

Requlred 

DetecI~on 
Llmlt 

(u9/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 

(1 5 

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 

05 
0 5 

0 5 
0 5 

0 5 

0 5 
0 5 

0 5 
0 5 

0 5 

0 5 

1) 5 
0 5 

0 5 

05 

0 5 

VYSDEC Class GI 
Groundwater 

Standard or 

Guidance Value 

n-Butylbenzene -- 
Total VOC! 

QUALIFIERS: 
U Compound analyzed for but not detected ': Value pertains to the sum of the isomers 

ST Standard J- Compound found at a coocentral~on below the CRDL. value estimated 
": Result reported as a sum of 2.2- d~chloropropane and CIS-1.2-dlchloroethene GV: Guidance Value 
E Compound concentration exceeds inslrument calibration range, value estimated fiNot established 
D' Result taken from reanalysis at a secondary dilution Indicates value exceeds NYSDEC Class GA groundwater siandard 

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

': Sample result highly est~mated. based on validation cnteria 
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APPENDIX B 
NEW CASSEL INDUSTRIAL AREA 

OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM 

MONITORING WELLSAMPLE RESULTS 

VOLATILE ORGANIC COMPOUNDS 

Contract 

Requred 

Detect~on 

L m t  

(UNl) 
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 8 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 

0 5 
0 5 

0 5 

0 5 

0 8 

0 5 

0 5 

0 5 

0 8 

0 5 

0 5 

0 8 

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 8 

0 5 

0 5 
0 5 

0 5 
0 5 

0 5 
0 5 

0 5 

4YSDEC Class G/ Sample Identlhmtlon 

Sample Depth. R 130-150 

Date of Collect~on 11102101 

Drlullon Factor 
IlnlIF fuo/l\ 

Groundwater 

Standard or 

Guldance Value 

(ug/ll 
5 ST 

Chloromethane 
Vmyl Chloride 

Brornomethane 

Chloroethane 
Fluorotrichlorornethane 

1 .l -Dimloroethene 
Methylene Chlor~de 

trans-1,2-D~chloroethene 

1 .I-D~chloroethane 

2.2-~~chloropropane 

cis-1.2-Dlchloroethene 

Chlorolorrn 
Brornochlorornethane 

1 .i , I  -Trichloroethane 

1 $1-Dichlorpropene 
Carbon Tetrachlonde 

I .2-D~chloroethane 
Tnchloroethene 

1.2-D~chloropropane 

Bromodlchlorornethane 
Dlbromornethane 

cis-1.3-D~chloropropene 
trans-1 ,3-Dichloropropene 

1 .1 .2-Trichiomethane 
1.3-D~chloropropane 

Telrachloroelhene 

Dlbromochloromethane 
Chlorobenzene 

1, l . i  ,2.Tetrachloroelhane 

Brornoform 

1 .I ,2.2-Tetrachloroethane 
1.2,3-Tnchloropropane 

Brornobenzene 

1.3-D~chlorobenzene 

1,4-D1cIilorobenzene 

1.2-D~chlorobenzene 

1.2.4-Trichlorobenzene 

Hexchtorobutadlene 

1.2.3-Trichlorobenzene 

Methyl-led-butyl ether 

Benzene 

Toluene 
Ethylbenzene 

rn-Xylene 

p-Xylene 
o-Xylene 
Styrene 
tsopropylbenzene (Cumene) 

n-~ropylbenzene 
1.3,5-Tnmethylbenzene 

2-Chlorotoluene 
4-Chlorotoluene 

led-~utylbenzene 
1.2.4-Tr~methylbenzene 

sec-Butylbenzene 
p-lsopropyltoluene(p-Cymene) 
n-Butyloenzene I U 

Total VOCs 1 2822 2 

QUALIFIERS 
U Com~ound analvzed for but not detected 

NOTES .' Value pertains to me sum of the Isomers 

? Comaound found at a concentration below the CRDL, value esllmaled ST Sbndard 
** Result reported as a sum o f 2 2  d~chlompropane and CIS-1 2-dlchloroethene GV Guldance Value 
E. Compound concentration exceeds lnstnrment calibration range, value estlrnated 040iesiabl~shed 

D Result taken from reanalys~s at a secondary dllution lndlwtes value exceeds NYSDEC Class GA groundwater standard 

6, Compound found ~n the method blank as well as the sample or gu~dance value 
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APPENDIX B 

NEW CASSEL INDUSTRIAL AREA 

OFFSITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM 

MONITORING WELL SAMPLE RESULTS 

VOLATILE ORGANIC COMPOUNDS 

- 
Contract 

Requlred 
Delecllon 

Llrnlt 

(usll) 
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 
0 5  

0 5 

0 5 

0 5 
05 

05 

0 5 
05 

0 5  

0 5 

0 5 

0 5 

0 5 

C 5 

0 5 
0 5 

0 5 

0 5  

05 
05 

05 

0 5 

0 5 

05 

0 5  

05 
05 
0 5  

0 5 

0 5  

05 

0 5  

0 5  

05 
05 

05 
0 5  

NYSDEC Class G. 
Gioundwaler 

Standard or 

Gu~dance Value -- 
(USIi) 
5  ST 

Chlorornelhane 

Vinyl Chlofide 

Bromomelhane 

Chloroelhane 
Fluorotrichloromelhane 

I. 1-D~chloroelhene 

Melhylene Chloride 

trans-t.2~Dicliloroelhene 
1,l-Dichloroelhane 

2,2-D~chloropropane 

CIS-1 .2-Dichloroethene 

Chlorofom 

Bromochioromelhane 
7,l,l-Tnchloroelhane 

7 , l  Dichlorpropene 
Carbon Telrachlonde 
1.2-D~chloroelhane 

Trichloroethene 

1.2~Dichloropropane 

Bromodichloromelhane 

Dlbromomethane 

cis-1.3-D~chloropropene 
lnns-1.3-Dlchloropropene 
1,1,2-Tnchloroelhane 

1.3-Dichloiopropane 

Telrachloroethene 

DibiOmochlorornelhana 
Chlorobenzene 

1.1.1.2~Tetrachloroethane 

Bromofon 
1,1.2.2-Tetrachlorocthane 

1.2,3-Trichloropropane 

Bromobenzene 
1.3-Dichlorobenzene 

1.4-D~chlorobenrene 

1.2-Dichlorobenzene 
1,2,4-Tnchlorobenzene 

Hexchlorobutadlene 
1,2,3-Trichlorobenzene 

Methyl-ten-bulyl elher 

Benzene 

Toluene 

Ethylbenzene 

m-Xylene 
p-Xylene 

0-Xylene 
Styrene 
lsopropylbenzene (Curnene) 
n-Propylbenzene 
1.3.5-Tnmethylbenzene 
2-Chlorotoluene 
4-Ch1orotoluene 

lee-Butylbenzene 
7.2.4-Tnmethylbenzene 
sec-Bulylbenzene 
p-lsopropyltoluene(p-Cymene) 
n-Butylbenzene 

Total VOCE 

QUALIFIERS. 
U: Cornpoond analyzed for bul no1 detected .' Value pertains to the sum of Ihe isomers 

ST: Standard J Compound found al a concenlrallon below the CRDL, value estimaled 
" Result reported as a sum of 2.2- d~chloropropane and CIS-1.2-dlchoroethene GV Gu~dance Value 
E. compound concenlralion exceeds instrument calibration range, value cstln>ated Not established 

D. Result laken from reanalysis at a secondary dilulion n l n d i c a t e s  value exceeds NYSDEC Class GA groundwater standard 

R. Compound found in the rnelhod blank as well as the sample or guldance value 
U': Result qualified as non-detect based on validalion crltena 
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Sarnple lderil~ficat~on 

sample Depth, n 
Date of Collecllon 

D~lut~on Factor 

Units 

D~chlorodifluoromelhane 

Chloromethane 

Vlnyl Chloride 

Bromomelhane 

Chloroethane 
Fluorotrlchloromethane 

1.1 Dichloroethene 

Methylene Chloride 

trans-I .Z-Dichloroelhene 
1.1 Dichloroethane 
2.2-Dichloropropane 

CIS-1 .Z-Dichloroethene 

Chloroform 
Bromochlorornethane 

1.1 .l-Trichloroethane 

t,1 -DIChOrpropene 

Carbon Tetrachloride 
1.2 Dichloroethane 

Trichloroelhene 

1 .Z-Dichloropropane 

Bromodlchloromelhane 
Dlbromomothane 

cis-1.3-Dichloropropene 

Irans-1.3-Dichloropropene 

1.1.2~Tr1chloroelhane 
1.3-Dichloropropane 
Tetrachloroethene 

Dibromochloromelharle 

Chlorobenzene 

1.1,1,2-Telrachloroelhane 

Bromoform 

1.1.2.2-Tefrachloroelhane 
1.2.3~Trichloropropane 

Bromobenzene 

1.3-Dichlorobenzene 

1.4-D~chlorobenzene 

1,2-D~chlorobenzene 

1.2.4-Tnchlorobenzene 

Hexchlorobuladiene 

1.2.3-Tr~chlorobenzene 
Methyl-Ierl-butyl ether 

Benzene 

Toluene 
Ethylbenzene 

m-Xylene 
p-Xylene 
o~Xylene 

Styrene 
lsopropylbenzene (Cumene) 

n-Propylbenzene 
1.3.5-Tr~methylbenzene 
2Chlorololuene 
4Chlomtoluene 
tea-Butylbenzene 
1,2.4-Trimethylbenzene 

sec-Butylbenzene 
p-lsopropyltoiuerie(pp-lsopropyltolueneoCymene) 

APPENDIX B 
NEW CASSEL INDUSTRIAL AREA 

OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM 

MONITORING WELL SAMPLE RESULTS 

VOLATILE ORGANIC COMPOUNDS 

-r 

-- 
-- 
-- 
-- 
-- 

n-Butylbenzene 
Total VOCs 33 7 

QUALIFIERS 

u: Compound analyzed for but not detected 
J. Compound found al a concentration below the CRDI., value estimated 

Contract 

Required 
Detection 

Llmll 

(uQ/l) 
0 5 
0 5 

0 5 

05 

0 5  

0 5 

05 

05 

05 

0 5 
0 5 

0 5 

O$ 
0 5 

0 5 

0 5 

05 
0 5 

0 5 

05 

O$ 
05 

0 5 

0 5 

0 5 
0 5 

05 

0 5 

0 5 

0 5 

0 5 

0 5  

0 5 

05 

0 5 

0 5 

0 5 

0 5 

0 5 

05 
0 5 

0 5 

0 5 
0 5 
0 5 

0 5  

05 

0 5 

05 
a5 
05 

05 
05 

05 
05 
0 5  

0 5 
05 

NYSDEC Class G. 
Groundwater 

Standard or 

Gu~dance Value -- 
('Jg4 
5 ST 

': Value pertalns to the Sum of the isomers 

ST- Standard 
" Result reporled as a sum of 2.2- dlchloropropane and CIS-1.2 d~chloroethene GV Gu~danre Value 
E Com~ound concenlrallon exceeds lnstrurnent callbratton range. value esl~rrlaled ---- Not esbbllshed 
D: Result laken from reanalysis at a secondary dllution 

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

[=llndicates value exceeds NYSDEC Class GA groundwater standard 

or guidance value 
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APPENDIX B 

NEW CASSEL INDUSTRIAL AREA 

OFF-SITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM 

MONITORING WELL SAMPLE RESULTS 
VOLATILE ORGANIC COMPOUNDS 

Sample ldenttf~cal~on 

Sample Depth. fl 

Dale of Collection 
D~lulion Faclor 

Units 

Dlchlorodlnuoromelhane 
Chloromethene 

Vlnyl Chlonde 

Bromomethane 

Chloroethane 
Flu0r01r1Chloromelhane 

1 ,I-D~chloroethene 

Melhylene Chlonde 
trans-1.2-Dichloroethene 
1.1-Dichloroelhane 

2.2~D1chloropropane 
cis-1.2~D1chloroethcne 

Chloroform 
Brornochloromelhane 
1.1 .1-Trchloroethane 

1.1-Dichlorpropene 
Carbon Tetrachloride 

12-D~chloroethane 

Trichloroelhene 

I .2-Dichloropropane 

Bromodichloromelhane 
Dkxornomethane 

CIS-1.3-Dichloropropcne 

trans-1.3-Dichloropropene 
1 , I  .2-Trlchloroelhane 
1.3-Dichloropropane 

Tetrachloroethene 

Dibroinoctilorornethane 

Chlorobenzene 

1.1 .I .2~Telrachloroelhane 

Brornoform 
I , I  ,2,2-Tetrachloroelhane 

1,2,3~Tnchloropropane 

Broinobenzene 

1.3-Dichlorobenzene 

1.4-D~chlorobenzene 
1.2-Dichlorobenzene 

1,Z.J-Tnchlorobenzene 

Hexchlorobutadiene 
1,2,3-Tr~chlorobenzene 

MethylLtert-bulyl ether 

Benzene 
Toluene 

Elhylbenzene 

rn-Xylene 
p-Xylene 
o-Xylene 

Slyrene 
lsopropylbenzene (Curnene) 

n-Propylbenzene 
1.3.5-Trimethylbenzene 

2-Chlorotoluene 
4-Chlorololuene 
lert-Butylbenzene 
1.2.4-Trimethylbenzene 
sec-Butylbenzene 

p-lsopropylt~luene(p~Cymene) 
n-Bulylbenzene - 

Total VOC: 

NYSDEC Class G. 

Groundwater 
SLandard or 

Gu~dance Value 

( u m  
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 

1 ST 
50GV 

5 ST 

0457.  
04ST' 

1 ST 
5 ST 

5 ST 

50GV 

5 ST 

5 ST 

50GV 

5 ST 

0 04 ST 

5 ST 

3 ST 
3 ST 

3 ST 

5 ST 
0 5  ST 

5 51 
... 

1 ST 
5 ST 

5 ST 
5 ST 
5 ST 
5 ST 

5 ST 
5 ST 

5 ST 
5 ST 

5 ST 
6 ST 

5 ST 
5 ST 

5 ST 
5 ST 
5 ST 

QUALIFIERS: NOTES. 
U Compound analyzed for but no1 delecled ' Value pertalns lo  the sum of the Isomers 
J Compound found a: a concenlral~on below the CRDL, value esllmated ST Sfandard .' Resull reported as a sum of 2.2- dlchloro~ro~ane and CIS-1.2-dichloroelhene GV Guldance Value . . 
E. Compound concenlration exceeds ~nstrurnenl calibralion ranue, value eslinialed ---- Nol established 
D Result taken lrom reanalysis at a secondary dllut~on 

B Compound found In the method blank as well as the sample 

)lndlcates value exceeds NYSDEC Class GA groundwater standard 

or guldance value 

APPENDIX B 5-03.xis 



APPENDIX B 

NEW CASSEL INDUSTRIAL AREA 

OFFSITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM 

MONITORING WELL SAMPLE RESULTS 

VOLATILE ORGANIC COMPOUNDS 

Contract 
Requ~red 

Detecllon 

Ltrnli -- 
( u s / ~ ~  
0 5 

0 5 

0 5 

0 5 

0 5 
0 5 

0 5 

0 5 

0 5 

0 5 

Sample tderttlflcat~on 
Sample Depth, h 
Date of Collect~on 

Dtlut~on Factor 

Umls 

D~chlorod~fluorornethane 

Chioromethane 

Vmyt Chlonde 

Brornomethane 
Chloroethane 

Fluorolnrhlorornethane 
1.1-D~chloroethene 

Methylene Chlonde 

trans-1,2-D~chloroethene 
1 1-D~chloroethane 

Groundwater 

Standard or 

MW-7 

90.110 

11/05/01 

1 0  

(Ug1ll 
U 

u 
U 

U 

u 
U 

U 

U 

U 

0 7 

APPENDIX B 5.C3.xls 

MW-7 - 
90 1 10 

01125102 
1 0  

(u@l) 
U 

u 
U 

u 
U 
U 

0 5 

u 
u 

1 

2.2-Oichloropropane 
CIS-1 .2-Dichloroethene 

Cnlorofurm 

Bromochlorornetharle 

1 , I  .I-Tnchloroethane 

I .l-Dichlorpropene 

Carbon Tetrdchloride 
1.2-Dichloroethane 

Trichloroethene 

1.2-D~chloropropane 

Bromodichtorornethane 

D~bromomethane 

CIS-1 .3-@ichloroprupene 
lrans 1.3-Dtchloroproperle 

1.1.2-Tnchloroelhane 
1.3-Dshioropropane 
Tetrachloroethene 

D~br~niochlor~rnethane 
Chlorobenzene 

1.1.1.2-Tetrachloroelhane 
Bromolorm 

1 .I ,2.2-Telrachloroethane 

1.2.3-Trichloropropane 

Brornobenzene 

1.3-Dichlorobenzene 

1.4-Dichlorobenzene 

I .2-Dichlorobenzene 

1.2.4-Trichlorobenzene 

Hexchlorobutadiene 
1.2.3-Tr~chlorobenzene 

Methyl-led-bulyl elher 

Benzene 

Toluene 

Ethylbenzene 
m-Xylene 
p-xylene 
o-Xytene 
Styrene 

lsopropylbenzene (Cumene) 

n-Propylbenzene 
1.3.5-Tnmelhylbenzene 

2-Chlorotoluene 
4-Chlorololuene 
ten-Butylbenzene 
1.2.4-Ttimethyibenzene 
sec-Bulylbenzene 
p-lsopropyltoluene(pp-lsopropyltolueneoCymene) 
n-Butylbenzene 

Total VOCs 

QUALIFIERS: 

U Compound analyzed for but not detected Value pertains to the sum of the tsorners 
J. Compound found at a concenlat~on below the CRDL. value est~rnaled ST Standard 
" Result reported as a sum of 2.2- dlchloropropane and cis-1,Z-dlchloroethene GV Guidance Value 
E Compound concentration exceeds instrument cal~bration range, value estlrnated eNol established 
D: Result taken from reanalysrs ata secondary dilution Indicates value exceeds NYSDEC Class GA groundwater Standard 
B- Compound found in the method blank as well as the sample or guidance value 

23 

U 

u 
u 
u 
U 

U 
2 

u 
U 

U 

U 

U 

U 

U 

5.2 

U 

U 

u 
U 

U 

u 
U 
u 
U 

U 

U 
U 

U 
U 

U 

U 

u 
U 

u 
U 

U 

u 
u 
U 
u 
U 

U 

U 

U 

U 
u 

30 9 

U 

18 

U 

u 
o 5 

U 
U 

U 

3 

u 
U 
U 

u 
U 

I1 

U 

6 

U 

U 

u 
U 
U 

u 
U 

U 

U 
U 

U 

U 

U 

U 

U 

U 

U 
U 

u 
u 
U 
u 
u 
U 

u 
U 

U 

U 
U 

u 
u 

29 

15 =+ 

u 
u 

0 6 

IJ 

U 

U 

3 

u 
U 

U 

U 

U 

U 

U 

4 

u 
u 
u 
U 

U 

u 
U 
U 

U 

U 

U 
U 

U 

U 

U 

u 
u 
U 

u 
u 
U 

U 

U 
U 

u 
U 
u 
U 

U 

u 
U 

24.3 

NOTES 

U 

18 

u 
U 

2 

U 

U 

U 

8 

u 
U 

U 

U 
U 

U 

U 

6 

U 
U 

U 

U 

U 

U 
U 

U 

U 

U 

U 

u 
U 

2 
U 

U 
U 
U 

u 
U 

u 
u 
u 
U 

u 
U 

u 
U 

U 

u 
U 

40 

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 

o 5 

o 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 

5 ST 
5 ST 

7 ST 

5 ST 
5 ST 

5 ST 

5 ST 
0.6 ST 

5 ST 

I ST 

50GV 

5 ST 
0457 '  

0 4 5 7 '  

1 ST 
5 ST 
5 ST 

SOGV 

5 ST 
5 ST 

50GV 

5 ST 

004 ST 

5 ST 
3 ST 

3 ST 

3 ST 

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 6 

NEW CASSEL INDUSTRIAL AREA 

OFFSITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM 

MONlfORlNG WELLSAMPLE RESULTS 

Sample Identlficat~or~ 

Sarnole Deoth. ft 

Chlorornethane 

Vinyl CI~Iorlde 

Bromomethane 

Chloroethane 
Ftuorotrlchlorornethane 

1.1-Dichloroethene 

Melhylene Chloride 
trans-1 .2-Dichloroethene 

1.1-D~chloroelhane 
2.2-D~chloropropane 

CIS-I .2-Dichloroelhene 

Chloroform 
Bro~l'luct~luromethane 

l,l,l-Tr~chloroethane 

l , l  -Dlchorpropene 
Carbon Tetrachloride 

1,2-Dichloroelhane 

Trlchloroethene 
1.2-D~chloropropane 

Bromodichloromelhane 
Dibrornomclhonc 

cis-1,3-D~chloropropene 

trans-1.3~D1chloropropene 
1 .I ,2-Trichloro~lhane 

1.3-D~chloropropane 

Tetrachloroethene 
D~bromochlorome!hane 

Chlorobenzene 

1.1.1.2.Tetrachloroethane 
Bramaform 

1.1.2.2-Tetrachloroethane 
1.2.3-Trlchloropropanc 

Brornobenzene 

1.3-Dichlorobenzene 
1.4-Dichlorobenzene 

1.2-D~chlorobenzene 
1.2.4-Tr~chlorobenzene 

Hexchlombulad~ene 
1.2.3-Trlchlorobenrene 

MelhylLtert-butyl ether 

Benzene 
Toluene 
Ethylbenzene 

m-Xytene 

p.Xylene 
o.Xytene 
styrene 

Isopropylbenzene (Cumene) 
n-Propylbenzene 
1.3.5-TnmethytDenzene 

2Ghlorotoluene 
4-Chlorololuene 
tert-Butytbenrene 
1.2.4-Ttimelhylbenzene 
sec-Butylbenzene 

p-lsopropylloluene(p-Cymene) 
n-Butylbenzene 

Total VOC! 

QUALIFIERS: 

VOLATILE ORGANIC COMPOUNDS 

U: Compound analyzed for but not detected 
J. Compound foundat a concentration below the CRDL, value estimated 

NOTES: 

- 
Contract 

Rrqu~feL 

Oetect~or 
L m t  - 
(uglll 
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 8 

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 

3 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 - 
- 

' Value pertams to the sum of the Isomers 

ST Standard 

OSDEC Class G 
Groundwater 

Standard of 

Gu~dance Value -- 
(ugll) 
5 ST 

'* Result reported as a sum of 2.2- d~chloropropane and CIS-1.2-dlchloroethene GV Guldance Value 
E Cornmund concenlratlon exceeds instrumenl callbrat~on ranse. value esl~mated ---- No1 established 
D: Result taken from reanalysis at a secondary dilution 

8. Compound found In the method blank as well as the sample 
[3 lndicares value exceeds NYSDEC Class GA groundrrater standard 

or guidance value 

I APPENDIX 6 5-03 XIS 12 of 13 512103 



, - 

Sample Depth, fl 

Chloromethane 

Vinyl Chlonde 

Brornomethane 

Chloroe:hane 

Fluorotnchlorornethane 

I ,  1 -D~chloroelhene 

Methylene Chloride 

Irans-l,2-D~chloroethene 
1 ,l-Dtchloroelhdne 

2.2-D~chloropropane 

CIS-I ,2-D~chloroethene 

Chloroform 
Bromochlwomelhane 

1 .t. l -Tnchloroelhane 

1 ,I-D~chlorpropeno 

Carbon Tetrachlonde 
1.2-Dichloroelhane 

Tnchloroethene 

1.2-Dichloropropane 

Bromodichlorometnane 

Dlbrornornelhane 
cis-l,3-D~chloropropene 

Irans.l,3~Dtchloropropene 

1.1.2-Tr~chioroethane 
1.3-D~chloropropane 

TelraChloroeIhene 
D~bromochlorornethantl 

Chlorobenzene 

1.1 .l.Z.Telrachloroethane 

Broniolorm 

1,1,2.2-Telrachlaroethane 

1.2.3-Tnchloropropa~e 

Brornobenzene 

1 .3-Dichlorobenzene 

1 ,J-Dichlombenzene 

1.2-Dichlorobenzene 

1,2,4-Tnchlorobenzene 

Hexchlorubufadlene 

1.2.3-Trichlorobenzene 
Methyl-tert-bulyl e1ner 

Benzene 

Toluene 

Ethyibenzene 

m-Xylene 

p-Xyiene 
o-Xylene 
Styrene 
lsopropylbenzene (Cumene) 

n-Propylbenzene 
1.3.5-Tnrnethylbenze~>e 
2-Chlorotoluene 
4-Chlorololuene 

tert-Butylbenzenr 
1,2.4-Trimelhylbenzene 

sec-Butylbenzene 
p-lsopropyl1oluene(p-Cyrnene) 
n-Butylbenzene 

Total VOCs 

APPENDIX B 

NEW CASSEL INDUSTRIAL AREA 

OFFSlTE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM 

MONITORING WELL SAMPLE RESULTS 

VOLATILE ORGANIC COMPOUNDS 

NOTES. 

UYSDFC Class G 
Groundwater 

Slandaro or 

Guidance Value -- 
( U m  
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 ST 

5 ST 

1 ST 

50GV 

5 ST 
04ST'  

04ST'  

1 ST 
5 ST 

5 ST 
5UGV 

5 ST 

5 ST 
50GV 

5 ST 

0 04 ST 

5 ST 
3 ST 

3 ST 

3 ST 

5 ST 
0 5 s r  

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 5T 
5 ST 
5 ST 

U Compound analyzed for but no1 detected 
J. Compound found at a concenlratlon below the CRDL, value estlrnated 

* Value pertalns to the sum of the Isomers 
ST Standard 

". Result reoorled as a sum of 2 .2 -  dichloro~rooane and CIS-1.2dich10roethene GV. Guidance Value . . 
E Corn~ound concenblion exceeds ~nstrumenl calibration ranae, value estlmated NO\ established 
D Resull taken from reanalysis a la  secondary dllullon 

B Compound found In the method blank as well as the sample 
O l n d l c a t e s  value exceeds NYSDEC Class GA groundwater slandard 

or guidance value 

APPENDIX B 503  xls 





APPENDIX C 

HISTORIC CONCENTRATION GRAPHS FOR EARLY WARNING WELLS 

AND OFF-SITE MONITORING WELLS - 
TOTAL VOLATILE ORGANIC COMPOUNDS 









EW-2C 
(Screen depth 504 to 514 feet bIs) 

Sample date 

krll898iTotal VOCs Qtr 1-4.xls: EW-2C 





















APPENDIX D 

EARLY WARNING WELL AND OFF-SITE MONITORING WELL 

NATURAL ATTENUATION MONITORING PARAMETER WSULTS 



Sample Identification I EW-1B I EW-10 1 EW-16 
Samoie Deoth. ft 1 154-164 1 154-164 1 154-164 

Total Iron U 
Total Organic Carbon 
Alkalinity 20.6 20 

, r 

Date of Collect~on 
Dllut~on Factor 
Umts 

APPENDIX D 
NEW CASSEL INDUSTRIAL AREA 

OFFSITE GROUNDWATER MONITORING AND ASSESSMENT PROGRAM 

09125101 01/28102 
1 0  1 1 0  

(m@! 1 (mg/l) 

Chloride 
Nitrate 
Sulfate 
Carbon Dioxide 
Methane 

MONITORING WELL SAMPLE RESULTS 
ATTENUATION MONITORING PARAMETERS 

04/25/02 
1 0  

(mgil! 

26.9 
6.071 
21.9 
79.8 

0.005 

0.05 0.3 ST" 
5 ..- 

10 --- 
3 250 ST 

0.05 10 ST 
5 250 ST 

NA -.- 

EW-1 B 
154-1 64 

0711 9/02 
1 .O 

(mgll) 

31.9 
6.3 

23.5 
60 

U 

Total lron 
Total Organic Carbon 
Alkalinity 
Chloride 
Nitrate 
Sulfate 
Carbon Dioxtde 

EW-1 C 
506-516 
09/25/03 

1 .O 
(mgll) 

33.5 
6 

23.1 
U 
U 

Sample Identification 
Sample Depth, fl 
Date of Collection 
D~iution Factor 
Units 

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

NOTES: 
ST. Standard 
---: Not established 
" Standard applies to Total lron 1: Indicates value exceeds NYSDEC Class GA Groundwater Standard 

or Guidance Value 

EW-1C 
506-516 

01/28/02 
1 0  

(mgll) 

EW-20 
132-142 

09/25/01 
1.0 

(mgll) 

0.3 ST" 
--- 
--- 

250 ST 
10 ST 

250 ST 
--- 
--- 

EW-1C 
506-51 6 

04/25/02 
1.0 

(mgN 

EW-2B 1 EWL26 

EW-I C 
506-516 
0711 9/02 

1 0  
( m m  

EW-28 
132-1 42 

0711 9/02 
1.0 

img11) 

132-1 42 
01/28/02 

1 .O 
imgll) 

132-1 42 
04/25/02 

1 .O 
( ~ 4  

Contract 
Required 
Detection 

Limit 

EW-2C 
504-514 

09125101 
1.0 

img4 

NYSDEC Class GA 
Groundwater 
Standard or 

Guidance Value 
(mg/l! I (mg/l) 

EW-2C 
504-51 4 

01/28102 
1 .O 

( m m  

EW-2C 
504-514 
07/19/02 

1 .O 
(mgll) 

EW-2C 
504-514 

04125102 
1 .O 

(mgW 

Contract 
Requred 
Detect~on 

Limit 
( ~ 1 1 )  

NYSDEC Class GA 
Groundwater 
Standard or 

Gu~dance Value 
(mg/l) 



APPENDIX D 
NEW CASSEL INDUSTRIAL AREA 

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

ATTENUATION MONITORING PARAMETERS 

Total lron 
Total Organic Carbon 
Alkalinitv I 1 4 . l : I  , 2 . 1  22im' I / O!: / 

QUALIFIERS: 
U. Compound analyzed far but no! detected 
NA: Not Available 
8: Concentration was above IDL but less than CRDL 

MW-2 
110-130 
0711 6/02 

1 0  
(mg/l) 

Contract 
Required 
Detection 

Limit 
(mg/l) 

chloride 
Nitrate 
Sulfate 
Carbon Dioxide 
Methane 

NOTES: 
ST: Standard 

NYSDEC Class GA 
Groundwater 
Standard or 

Guidance Value 
(mg4  

Sample Identification 
Sample Depth. fl 
Date of Collection 
Diiution Factor 
Units 

---: Not established 

MW-1 
90-1 10 

01/24/02 
1 .O 

i m g 4  

MW-1 
90-1 10 
1 1 102/0 1 

1.0 
(mg4 

38.8 
5.553 

24 2 
66.3 

0.004 

", Standard applies to Total lron 
-1 lndmtes Value exceeds NYSDEC Class GA Groundwa!er Standard - 

or Guidance Value 

48.9 
4.1 
26 
78 

U 

MW-1 
90-1 10 

04124~02 
1.0 

img/l) 

MW-2 
110-1 30 
1 1 /02/01 

1 0  
i m g 4  

MW-I 
130-150 
0711 6102 

1 .O 
(mgN 

50 
4.5 

27.3 
66 

U 

MW-2 
110-130 
01/24/02 

1 .O 
(mg/l) 

59 7 
5.3 

29.4 
U 
U 

MW-2 
110-130 
04/24/02 

1 0  
(mg4 

33.5 
6 813 

20.9 
408 

0.013 

37.5 
6.7 

22.8 
62 

U 

37 
7 

22.5 
62 

U 

36.6 
5.1 

18.9 
83 

0 042 

3 
0 05 

5 
NA 

0.002 

250 ST 
l O S T  

250 ST 
--- 
... 



Total lron 
Total Organic Carbon 
Alkalinity 
Chloride 
Nitrate 
Sulfate 
Carbon Dioxide 

APPENDIX D 
NEW CASSEL INDUSTRIAL AREA 

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

ATTENUATION MONITORING PARAMETERS 

MW-6 MW-6 Contract NYSDEC Class GA 
110-130 110-130 Required Groundwater 

04/26/02 07117102 Detection Standard or 
1.0 1 .O Limit Guidance Value 

(mgN (mg/1) (mgW (mg/C 

0.0457 B 0.0609 B 0.3 ST" 

101 250 ST 
4.7 5 2 0.05 10 ST 

26 4 21 3 250 ST 
53 62 NA 

0.002 --- 

Isamole Identification I MW-7 I MW-7 I MW-7 I MW-7 I MW-8 I MW-8 I MW-8 I MW-8 I MW-9 I Contract I NYSDEC Class GA 
120-140 j 305-315 ~ e ~ u i r e d l  Groundwater 

07/17/02 1 0711 7/02 Detection Standard or 

Total iron 
Total Organic Carbon 
Alkalinity 
Chloride 
N drate 
Sulfate 
Carbon Dioxide 

QUALIFIERS. 
U: Compound analyzed for but not detected 
NA: Not Avalable 
B: Concentration was above IDL but less than CRDL 

0 0693 B U U U 10.1 18.2 13.2 0.027 B 0.05 0.3 ST" 
3.4 1.1 1 4  12 2 6.9 4.4 2.2 1 9  5 --- 

U U U 14 38 53 42 24 10 --- 
21.8 22.5 22 7 22 9 26.1 25.9 24 7 101 3 250 ST 

6 5.6 6.3 5.049 2.8 3.4 1.7 5.2 0.05 10 ST 
33.8 28.4 31.1 32.7 27.9 22.8 19.6 21.3 5 250 ST 

81 U U 56.2 U 48 52 62 NA --- 
U U U 0.007 U 0.22 0.16 U 0.002 --- 

NOTES: 
ST: Standard 
---: Not establrshed 
". Standard applies to Total lron 

-:Indicates Value exceeds NYSDEC Class GA Groundwater Standard 
or Guidance Value 





APPENDIX E 

HISTORIC CONCENTRATION GRAPH FOR 

BOWLING GREEN ESTATES WATER DISTRICT 

SUPPLY WELLS (1988-2002) - 
TOTAL VOLATILE ORGANIC COMPOUNDS 







APPENDIX F 

FUNS WELL SAMPLING GROUNDWATER DATA SUMMARY FIGURES 

OF THE 2000 RUFS REPORT 








