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CHAPTER 1 

EXECUTIVE SUMMARY 

The New Cassel Industrial Area (NYSDEC Site No. 1-30-043) is located in the Town of 
North Hempstead, Nassau County (Figure 1 - 1). In 1986, extensive chlorinated solvent 
contamination (1,000 to 10,000 pg/l) was discovered in the upper glacial aquifer (UGA) 
and Magothy Aquifer, which underlie the NCIA. As a result of the Preliminary Site 
Assessments (PSAs) conducted by LMS (LMS 1996, LMS 1997), a total of 17 sites were 
listed as Class 2 hazardous waste sites on the New York State Registry of Hazardous 
Waste Sites. Since the completion of the PSA investigations, RI/FS's have been 
completed to address the on-site sources of contamination and to determine the nature 
and extent of the on-site groundwater contamination. The objectives of the Remedial 
InvestigationFeasibility Study (RIFS) were to gather/summarize all of the groundwater 
data from sampling points within the on-site and off-site locations of the industrial area; 
collect/analyze new groundwater samples from locations primarily within the off-site 
locations to fill-in missing data on plume maps; and to evaluate remedial options for the 
off-site groundwater. 

The NCIA is a heavily industrialized area of a variety of small to medium sized businesses 
covering about 25 blocks. The on-site NCIA is defined as the area bounded to the north by 
the Long Island Railroad, to the south by Old Country Road, to the east by the Wantagh 
Parkway and to the west by Grand Boulevard. The off-site locations are those areas 
downgradient (southwest) of the industrial area and that have groundwater impacted by 
contaminants migrating off of the on-site NCIA. In general terms, this area includes the 
commercial and residential areas south of Old Country Road and Grand Boulevard 
(Figure 1-2). 

Remedial Investigation for the Off-Site Groundwater 

The,purpose of this RI was to complete additional groundwater sampling within the 
impacted area. These data were then summarized and compiled with all previous data to 
provide a comprehensive picture of the nature and extent of the groundwater 
contamination in the vicinity of the NCIA. The RI data also formed the basis for the 
development of the FS and the evaluation of possible remedial alternatives for the 
individual groundwater contaminant plumes. 

The land surface in the vicinity of the NCIA site is essentially level with groundsurface 
elevations ranging from approximately 120 f t  to 100 fi above mean sea level (msl). The 

1 - 1 
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land in this area naturally has only a very gentle southward slope and the lack of relief has 

likely been enhanced in the area surrounding the site by grading done during construction of 

the large number of surrounding structures. The nearest sources of surface water are several 

small ponds in and around Eisenhower Memorial Park, approximately two miles southwest 

of the site. Based on an ecological communities classification system outlined by NYSDEC, 

the NCIA is entirely comprised of a terrestrial cultural community. The terrestrial cultural 

subsystem is defined by communities that are direct results of the influence of human 

activities. The climate of Long Island is moderated by its proximity to the ocean and land 

surfaces that are very close to sea level. Precipitation, distributed evenly through the year, 

averages about 44-in. per year. 

Long Island regional geology consists of a significant thickness of unconsolidated 

sediments (Cretaceous and Pleistocene age) overlying Precambrian and Paleozoic basement 

bedrock consisting of gneiss, schist and granite at an average depth of approximately 1000- 

fi below sea level. The primary concern of this investigation is the two upper aquifers, the 

upper glacial aquifer and the Magothy Aquifer. The UGA is an unconfined aquifer 

consisting of poorly sorted sands and gravels. The Magothy is the sole source aquifer for 

the study area and consists of finer sand, silt and small amounts of clay. Following 

NYSDEC and USEPA regulations, both the UGA and Magothy are protected as sole source 

aquifers on Long Island. Depth to water is about 50 to 55 ft below the ground surface in the 

study area and the hydraulic gradient is approximately 0.0006 Wft to the southwest. In 

many area of the site the watertable is found below the top of the Magothy Aquifer and the 

UGA is unsaturated. The Bowling Green wellfield is located approximately 1200 feet 

downgradient of the NCIA. This wellfield consists of two high capacity public water 

supply wells that are completed in the lower Magothy Aquifer. 

One of the initial tasks of the RI was to compile an Access database of all of the historical 

groundwater data for the NCIA. This data included the groundwater results from numerous 

investigations that have been conducted since the early 1980's in and around the NCIA. 

The field investigation activities for the RI included the following field sampling activities: 

Three rounds of monitoring well sampling on existing wells in the area. 

Four rounds of sampling at the Bowling Green early warning wells. 

Completion of 4 new shallow monitoring wells in off-site locations. 

Completion of 4 hydropunch groundwater sampling locations. 

1-2 
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LMS collected a total of 162 groundwater samples from the various sampling locations and 

submitted them to the NYSDEC contract laboratory for TCL VOC analysis. In addition to 

the VOC analysis, a subset of the samples collected during the third sampling round were 

analyzed for a number of parameters to evaluate the potential for monitored natural 

attenuation (MNA). 

The groundwater analytical results showed concentrations of VOCs in excess of the Class 

GA groundwater standards in many of the samples that were collected. The groundwater 

samples that exhibited contamination had various halogenated volatile organic compounds 

(VOCs) including 1,1,1 trichlorethane 1 , 1 , 1 A ) ,  trichloroethylene (TCE), 

tetrachloroethylene (PCE), and the breakdown products of each compound. 

Based on the results of the groundwater sampling and analysis past activities at the various 

sites within the NCIA has resulted in significant off-site groundwater contamination. The 

contamination has affected both the UGA and the upper zones of the Magothy Aquifer. 

The major conclusions drawn from the RI include: 

The source areas for the on-site groundwater and off-site groundwater contamination at 

the NCIA is clearly attributable to the individual facilities on the New York State 

Registry of Inactive Hazardous Waste Disposal Sites as Class 2 sites. Sampling 

conducted during this investigation and previous investigations has not identified any 

additional sources for this contamination, including any upgradient off-site sources. 

The area of historically impacted groundwater (Figures 5-5 to 5-8) indicates that three 

individual plume areas exist over the three depth intervals examined with the exception 

of the deepest sampled depth level (125 to 200 fi bgs) where only two apparent plume 

areas were found. The plume areas include one plume in the eastern portion of the 

NCIA, one plume in the central section of the NCIA and one plume in the western 

section of the NCIA. Each of the three plume areas are impacting the groundwater off- 

site. 

For each of the time periods which were examined, each of the plume areas at the 

shallow and intermediate depths appear to be generally of the same shape, size and 

magnitude of contamination. At the deepest depths, the data are limited and do not 
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indicate an increasing plume size or increasing trend in contamination at depth. 

For those monitoring wells which have been sampled more than 6 times (40 of the 182 

available wells), greater than 50% of the wells appear to have decreasing VOC 

concentrations. Thirty-seven percent of the wells continue to exhibit significant 

concentrations of VOCs, and of these approximately half show an apparent increase in 

VOC concentrations over the years. This suggests that although the concentrations of 

VOCs in the groundwater appear to be decreasing in a large percentage of the wells, a 

similar percentage of the wells have not show improvement or are increasing in 

concentration. Further analysis of the entire database indicates that naturally occurring 

breakdown of the parent compounds is not apparent, based on an evaluation of the 

relative percentages of the individual compounds to the total VOC concentration. 

P The overall contaminant distribution is related to a number of factors at this site, which 

include: 

a The physical properties of the contaminants. The primary contaminants of concern 

are chlorinated solvents. As these compounds are present as non-aqueous phase 

liquids (NAPLs) on-site, a continuous source of contamination to off-site areas 

exists under present (2000) conditions. However, in the near future when proposed 

active remediation systems are installed at the on-site locations, these sources may 

no longer exist. These compounds are heavier than water in their pure form and will 

tend to sink into the aquifer. Overall these compounds do not appear to be rapidly 

breaking down in the aquifer. 

a Site geology and site hydrogeology including the influence of the Bowling Green 

production wells. The site geology and hydrogeology consists of a thick sequence 

of stratified unconsolidated sands, silts, and gravels. Only the deeper basal portion 

of the Magothy Formation is currently used as a source of raw public drinking 

water. Although the watertable is within the upper portions of the Magothy Aquifer, 

the fine-grained nature of the deeper portions of the aquifer appear to be limiting the 

downward migration of the contaminants. However, the presence of the Bowling 

Green supply wells produces a significant downward vertical gradient across these 

silts and clays in the deeper portion of the aquifer that tends to draw contaminants 

vertically downward. At this time, these silts and clays are the only factors that 

impede the migration of the contaminants to the supply wells. 
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P Currently, the only potential pathway of exposure to the groundwater contamination is 

through the Bowling Green water supply wells. Institutional controls at the supply 

wells insure that the actual drinking water is treated such that any contamination in 

excess of relevant standards is removed. There are no on-site pathways of exposure 

to the groundwater within the industrial area since no private or municipal water 

supply wells exist and the groundwater is not used in any other capacity. 

Feasibility Study for the Off-Site Groundwater 

A health exposure pathway analysis was conducted for the Frost Street sites to evaluate 

the baseline exposures to human health from the NCIA off-site groundwater 

contamination. Results of this health exposure pathway analysis were used to determine 

the need for remedial action at the sites and to select site remedial action objectives. 

Prior to the pathway analysis, chemical-, location-, and action-specific standards, criteria, 

and guidance (SCGs) were identified. Contaminants of concern (COCs) for the off-site 

groundwater were selected by reviewing the analytical data obtained in the RI and 

determining the frequencies of detection and ranges of detected concentrations of 

contaminants. A concentration-toxicity screening was then performed to identify those 

contaminants most likely to contribute significantly to the human health risk at the sites. 

COCs identified included VOCs (including PCE, TCE, and common breakdown 

products). No current or future exposure routes of significance were identified for the off- 

site groundwater contamination. In the future land use scenario, any resulting exposure 

pathways are expected to be of limited duration to individuals conducting excavation 

work (i.e., performing utility work) and can be appropriately addressed by using personal 

protective equipment and/or engineering control. No exposure pathways associated with 
site development or remedial activities (e.g., operation of in-situ groundwater systems) 

were identified for workers, site occupants, or visitors in the future. There were no 

current or future direct exposure pathways identified for COCs through groundwater 

ingestion, inhalation, or dermal contact by site occupants or visitors because institutional 

treatment controls are implemented by the Bowling Green Water District. 

An FS was then conducted to address contamination in the off-site groundwater at levels 

exceeding the remedial action objectives. The initial step in the FS process was the 

identification and screening of potential remedial technologies. Potential technologies 

that address contaminated groundwater and air emissions (for purposes of evaluating 
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possible air emissions from groundwater treatment systems) were identified and 

evaluated based on their feasibility, effectiveness in addressing site contaminants, and 

relative costs. 

The technologies that were retained as applicable to project conditions and groundwater 

contaminants were then combined into a range of site-wide remedial alternatives. The 

alternatives were then developed to allow for a detailed evaluation of key tradeoffs 

among alternatives. The remedial alternatives were evaluated with respect to the EPA- 

and NYSDEC-specified criteria, which include overall protection of human health and 

the environment; compliance with SCGs; long-term effectiveness and permanence; 

reduction of toxicity, mobility, or volume of contamination through treatment; short-term 

effectiveness; implementability; and cost. Public comment on the remedial alternatives 

will be considered prior to final selection of a remedial action plan and will be addressed 

in the Record of Decision (ROD) for the site. Capital and long-term operations and 

maintenance (O&M) costs were estimated for each alternative, and the present worth of 

each alternative was calculated based on a 30-yr life and a 5% discount rate. 

Eleven groundwater response alternatives were selected for inclusion in the detailed 

evaluation of alternatives. All of the alternatives developed for this FS considered that 

active source removal and groundwater remediation is in-place or planned at 13 source 

sites within the NCIA. The alternatives developed are as follows: 

1. Alternative 1: No Further Action 

Minimal prevention of human contact with off-site groundwater contaminants through 

institutional controls only. Contaminants remain in the environment, and groundwater 

SCGs are not quickly or actively achieved. Most inexpensive of the eleven alternatives 

(estimated present worth cost of $1 S million). 

2. Alternative 2: Monitored Natural Attenuation 

Minimal prevention of human contact with groundwater contamination through institutional 

controls. Contaminants anticipated to remain in the groundwater for several years, as 

natural attenuation is relied upon to achieve groundwater SCGs. Alternative 2 ranks third 

out of the eleven alternatives in terms of lowest cost ($2.4 million). 
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3. Alternative 3: Monitoring, Assessment, and Contingent Remediation 

Minimal prevention of human contact with off-site groundwater contaminants through 

institutional controls. Contaminants remain in the environment, and groundwater SCGs are 

not quickly or actively achieved. However, technical evaluations of groundwater data and 

remedial options (to be conducted annually) may lead to the implementation of an active 

remedy. Second most inexpensive of the eleven alternatives (estimated present worth cost 

of $2.2 million). 

4. Alternative 4A: Remediation of Upper Portion of Aquifer (to 125 ft bgs) with In- 

Well Vapor Stripping / Localized Vapor Treatment 

Alternative 4A employs in-well vapor stripping, an active remedy, to address 

groundwater contamination in the upper portion of the aquifer (to 125 A bgs). Only "hot 

spot" areas are targeted with the active treatment system, and natural attenuation is relied 

on to help achieve SCGs. Alternative 4A ranks fourth out of the eleven alternatives in 

terms of cost ($2.8 million). 

5. Alternative 4B: Remediation of Upper Portion of Aquifer (to 125 ft bgs) with 

Groundwater Extraction 1 Centralized Air Stripping and Vapor Treatment 1 

EMuent Re-Injection 

Alternative 4B utilizes groundwater extractiodair stripping (pump and treat) to address 

groundwater contamination in the upper portion of the aquifer (to 125 A bgs). Only "hot 

spot" areas are targeted with the active treatment system, and natural attenuation is relied 

on to help achieve SCGs. Alternative 4B ranks eighth out of the eleven alternatives in 

terms of cost ($5.0 million). 

6. Alternative 5A: Remediation of Upper and Deep Portions of Aquifer (to 200 ft bgs) 
with In-Well Vapor Stripping / Localized Vapor Treatment 

Alternative 5A employs in-well vapor stripping to address groundwater contamination in 

the upper and deep portions of the aquifer (to 200 ft bgs). Only "hot spot" areas are 

targeted with the active treatment system, and natural attenuation is relied on to help 
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achieve SCGs. Alternative 5A is the fifth most inexpensive groundwater alternative in 

the FS (estimated present worth cost of $3.6 million). 

7. Alternative 5B: Remediation of Upper and Deep Portions of Aquifer (to 200 ft bgs) 

with Groundwater Extraction I Centralized Air Stripping and Vapor 

Treatment I Effluent Re-Injection 

Alternative 5B uses a pump and treat system to address groundwater contamination in the 

upper and deep portions of the aquifer (to 200 ft bgs). Only "hot spot" areas are targeted 

with the active treatment system, and natural attenuation is relied on to help achieve 

SCGs. Alternative 5B ranks ninth in terms of alternative cost ($5.3 million). 

8. Alternative 6A: Full Plume Remediation of Upper Portion of Aquifer (to 125 ft 

bgs) with In-Well Vapor Stripping / Localized Vapor Treatment 

Alternative 6A addresses groundwater contamination in the upper portion of the aquifer 

(to 125 ft bgs) with in-well vapor stripping. A larger aerial extent of the off-site 

groundwater contamination is actively remediated in Alternative 6A (as compared to 

Alternative 4A). Alternative 6A is the sixth most inexpensive groundwater alternative 

(estimated present worth cost of $3.7 million). 

9. Alternative 6B: Full Plume Remediation of Upper Portion of Aquifer (to 125 ft 
bgs) with Groundwater Extraction / Centralized Air Stripping and Vapor 

Treatment I Effluent Re-Injection 

Alternative 6B addresses groundwater contamination in the upper portion of the aquifer 

(to 125 ft bgs) with groundwater extractionlair stripping. A larger aerial extent of the off- 

site groundwater contamination is actively remediated in Alternative 6B (as compared to 

Alternative 4B). In terms of cost, Alternative 6B ranks tenth out of the eleven 

groundwater response alternatives, with an estimated present worth cost of $7.1 million. 

- 10. Alternative 7A: Full Plume Remediation of Upper and Deep Portions of Aquifer 

(to 200 ft bgs) with In-Well Vapor Stripping / Localized Vapor Treatment 

Alternative 7A employs an in-well vapor stripping system to remediate groundwater 
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contamination in the upper and deep portions of the aquifer (to 200 fi bgs). A larger 

aerial extent of the off-site groundwater contamination is actively remediated in 

Alternative 7A (as compared to Alternative 5A). Alternative 7A is the seventh most 
inexpensive groundwater alternative (estimated cost of $4.9 million). 

11. Alternative 7B: Full Plume Remediation of Upper and Deep Portions of Aquifer 
(to 200 ft bgs) with Groundwater Extraction I Centralized Air Stripping and 
Vapor Treatment I Effluent Re-Injection 

Alternative 7B addresses groundwater contamination in the upper and deep portions of 
the aquifer (to 200 ft  bgs) with a pump and treat system. A larger aerial extent of the off- 

site groundwater contamination is actively remediated in Alternative 7B (as compared to 

Alternative 5B). Alternative 7B is the most expensive alternative evaluated in this FS, 
with an estimated present worth cost.of $8.2 million. 

Each of the groundwater response alternatives addresses the off-site groundwater 

contaminant plumes located downgradient of the NCIA. The active remediation systems 

proposed (i.e., Alternatives 4A through 7B) focus on treating the groundwater from the 

water table (located approximately 55 ft  bgs) to 125 ft  bgs (Alternatives 4A, 4B, 6A, and 
6B) and to 200 ft  bgs (Alternatives 5A, 5B, 7A, and 7B) to reduce elevated VOC 

concentrations in the upper and deep portions of the aquifer and prevent the plumes from 
spreading to further downgradient locations at significant concentrations. 
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CHAPTER 2 

INTRODUCTION AND BACKGROUND 

2.0 PURPOSE AND OBJECTIVES 

The purpose of this groundwater FU is to determine the nature and extent of the 

groundwater contamination associated with the NCIA as a result of past disposal 

practices that have impacted the groundwater both on-site and off-site. The purpose of 

FS is to specifically address the remedial options for the off-site groundwater since any 

groundwater that is contaminated on-site will be addresses as part of the on-site 

groundwater remedial program. The objective of this FUIFS is to provide a 

comprehensive picture of groundwater contamination associated with the NCIA and to 

form the basis for the selection of off-site groundwater remedial actions. This FU/FS did 

not include any investigation or propose remedies of the contaminant sources or soil 

contamination at the Registry sites within the NCIA. On-site groundwater remediation 

and soil remediation will be part of the on-site remedial programs. 

2.1 SITE LOCATION AND DESCRIPTION 

The New Cassel Industrial Area (NYSDEC Site No. 1-30-043) is located in the Town of 
North Hempstead, Nassau County (Figure 1-1). Overall this groundwater NIFS 
encompasses all on-site and off-site locations at the industrial area where impacts to the 
groundwater related to past disposal practices have been found. During the RI special 
emphasis was been placed on determining the impact to groundwater in off-site locations 
at the NCIA. The off-site locations are those areas downgradient (southwest) of the 
industrial area. In general terms this area includes the commercial and residential areas 
south of Old Country Road and Grand Boulevard. The NCL4 is a heavily developed 
industrial and commercial area. Development in this area dates back to the 1950's and 
many of the properties have housed various business over the years. The areas along Old 
Country Road are primarily commercial with residential neighborhoods off each of the 
side streets to the south. The areas south of Grand Boulevard and the areas north of the 
NCIA are also residential areas. 
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2.2 SITE BACKGROUND 

The NCIA contains numerous Registry sites as a result of past disposal practices of the 
various industries and businesses in the area. During the Preliminary Site Assessment 
(PSA) conducted by LMS (LMS 1996, LMS 1997) an extensive area of chlorinated 
solvent groundwater contamination was discovered in several area of the industrial area. 
The purpose of this RI is to complete three additional rounds of groundwater sampling on 
50 on-site and off-site monitoring wells in the impacted area. The first and second round 
of sampling included 49 and 50 monitoring wells respectively, while the final round 
included a subset of 24 of these wells. In addition to the monitoring well sampling 4 
monitoring wells and 4 hydropunch sampling locations were completed at off-site 
locations. This data was then summarized and compiled with all previous data to provide 
a comprehensive picture of the nature and extent of the groundwater contamination in the 
vicinity of the NCIA. The RI data also forms the basis for the development of the FS and 
the evaluation of possible remedial alternatives for the individual groundwater 
contaminant plumes. 

2.3 REPORT ORGANIZATION 

The RIIFS report is divided into two volumes and 12 chapters. Chapters 2 to 6 describe 

and summarize the RI, and chapters 7 to 12 describe the FS. The supporting 

documentation including the RIIFS data and field logs are arranged in appendices at the 

end of the report. 

Volume I: 

Chapter 1 
Chapter 2 
Chapter 3 
Chapter 4 
Chapter 5 
Chapter 6 

Volume 11: 
Chapter 7 
Chapter 8 
Chapter 9 
Chapter 10 
Chapter 1 1 
Chapter 12 

Executive Summary 
Introduction and Background 
Field Investigation Procedures 
Physical Characteristics 
Nature and Extent of Contamination 
Summary and ~onclusions of the Remedial Investigation 

Applicable Standards, Criteria, and Guidance 
Health Exposure PatHway Analysis 
Objectives of the Feasibility Study 
Identification and Screening of Technologies 
Development and Screening of Alternatives 
Detailed Evaluation of Alternatives 
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CHAPTER 3 

FIELD INVESTIGATION PROCEDURES 

3.1 INTRODUCTION 

The RI field investigation included the installation of four new shallow monitoring wells 

and four hydropunch locations downgradient of the site. The monitoring well sampling 

program included three rounds of sampling in April and August 1999, and January 2000. 

The first two sampling rounds for the RI included sampling 42 existing monitoring wells 

surrounding the site, the four newly installed monitoring wells, and the four Bowling Green 

early warning wells to determine the extent and magnitude of groundwater contamination 

resulting from past practices at the NCIA. The third sampling round included a smaller 

subset of monitoring wells and the analytic testing included a number of parameters to 

evaluate monitored natural attenuation (MNA). 

3.2 MONITORING WELL INSTALLATION 

3.2.1 General Monitoring Well Details 

Four new shallow monitoring wells were installed downgradient of the NCIA site from 5 
April 1999 to 13 April 1999. Each of the wells were placed in various downgradient 

positions of the NCIA to supplement the existing monitoring well network (Figure 3-1). 

The monitoring wells were set in or just below the UGA at depths of approximately 70-fi 
bgs. 

All of the newly installed wells were drilled using a 4.25-in. I.D. hollow-stem augers, as 
shown in Figure 3-2, and constructed from ten foot sections of threaded, flush-joint 2-in. 

Schedule 40 PVC (Figure 3-3). Each of the new wells was fitted with 10 feet of 10-slot 

sized Schedule 40 PVC screen. The sand filter pack surrounding the screened interval of 

each well consisted of No. 1 grade Morie sand installed to a minimum of 2 f t  above the top 
of the screen a bentonite well seal was then installed above the sand pack. Since the well 

seal was above the water table a layer of bentonite pellets at least 2-ft thick was added to the 

annulus of the well and hydrated with water. After installing the sand pack and bentonite 
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seal the remaining volume of the borehole was filled to just below the surface with a 

bentonite and cement grout. The remainder of the borehole was filled with clean sand to 

provide adequate drainage around the protective case. Finally, a flush mounted well cover 

was installed with a surrounding cement pad. All cuttings from the drilling of the wells 

were containerized for later disposal in a 15 cubic yard covered roll-off located at the 

Bowling Green wellhead. Installation details for each well can be found in the monitoring 

well completion logs in Appendix A. Once the monitoring wells were installed a New 

York State licensed land surveyor established the location and elevation of each of the 

wells. 

3.2.2 Monitoring Well Soil Sampling 

During installation of each of the wells soil samples were collected using a 1.375-in I.D. 

split spoon sampler (Figure 3-2). The sampler was driven with either a 140-lb or 175-lb 

hammer in accordance with the standard penetration test method ASTM-D 1586. Samples 

were collected in 2 4  runs at 5-ft intervals from the ground surface to the bottom of the well 

boring, Upon recovery of the split spoon sample the soil was immediately scanned for 

VOCs using an FID or PID and the reading (relative to background), sample interval, soil 

description, blow counts, moisture content, color and evidence of contamination entered on 

a test boring log. Field boring logs and monitoring well completion logs are contained in 

Appendix A. Portions of each sample were bagged and labeled for field reference and 

comparison purposes while drilling the other wells but no split spoon samples were sent off- 

site for chemical analysis 

3.2.3 Specific Monitoring Well Details 

Specific monitoring well details are listed in Table 3-1 and water level data can be found in 

Table 3-2. All four of the newly installed wells were developed after installation. The new 

wells were allowed to set at least 24-hrs before development. All development was done 

using a 2-in. submersible pump. The development water was pumped into a 55-gal holding 

tank before being discharged under permit into a Nassau County sewer line. The 

monitoring well development was completed on 13 April 1999. Groundwater parameters 

such as pH, specific conductivity, temperature and turbidity were measured and logged 

during development. Development of the four new monitoring wells was done until the well 

had been pumped for three hours or the turbidity measured less than 50.0 NTUs. All four 
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TABLE 3-1 

MONITORING WELL SUMMARY 
NClA OFF-SITE WELLS 

Well I.D. Total Depth Screened Interval Riser material Rlser length DTW Filter pack Seal Protective case 
(ft) (fi) f fi) (fi) 

NRMW-1 70 60-70 PVC (2") 60 40.6 # I  sand bentonite flush mount cap 

NRMW-2 70 60-70 PVC (2") 60 44 45 #I sand bentonite flush mount cap 

NRMW-3 70 60-70 PVC (2") 60 40 2 # I  sand bentonite flush mount cap 

NRMW-4 70 60-70 PVC (2") 60 42.25 #1 sand bentonite flush mount cap 





new monitoring wells were developed at a rate of approximately 4-gallmin and turbidity 

levels stabilized to less than 50 NTUs in approximately 1 hour, The monitoring well 

development logs are found in Appendix B. 

3.2.4 In-situ Hydraulic Testing 

Slug tests were performed on each of the new monitoring wells to characterize the hydraulic 

conductivity of the aquifer in which they were screened. The slug test relates the response 

of the aquifer to an artificial change in water level at the monitoring well over time. A 

pressure transducer was first lowered into the water column in the monitoring well to a level 

well below that of the static water level and carehlly fixed at that level to prohibit any 

movement. The transducer and water level were allowed to equilibrate and a stainless steel 

slug was lowered into the well to a point just above the top of the water column. At that 

point the static water level was set to be the reference level for the transducer. From this 

point any fluctuation in water level was displayed as a positive or negative displacement 

relative to the reference water level. The slug was then lowered instantaneously into the 

water, displacing an equal volume of water and raising the water level. At the moment the 

slug was lowered the Hermit data logger was activated to record the change in water level 

detected by the pressure transducer through time. The Hermit logger coupled with the 

transducer made it possible to record a large number of water level measurements in a short 

period of time. This was especially important in the wells tested since the UGA is highly 

permeable and exhibit very rapid recovery after being stressed. The Hermit logger was set 

to collect data on a logarithmic time scale such that many measurements were taken early in 

the test and the frequency of measurement would decrease with time. Once it was apparent 

that the water level had fully recovered (approximately 10 minutes) the data logger was 

stopped and programmed for the next phase of the test that involved the removal of the slug 

from the water column. The data logger was started and the slug was quickly pulled out of 

the water and the recovery response was again logged for about 10 minutes. 

Data from the slug tests were downloaded from the Hermit logger to a PC and used in 

AQTESOLV, a hydraulic testing analysis program. AQTESOLV utilized the Bouwer-Rice 

method and a graphical solver to calculate the hydraulic conductwity of the aquifer based on 

the data collected in the field. Appendix C contains the graphical presentation of the in-situ 

hydraulic testing data and results from analysis of these data. 
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3.3 MONITORING WELL SAMPLING AND ANALYSIS 

3.3.1 Groundwater Sampling Protocol 

Groundwater sampling was conducted at series of 50 wells surrounding the NCIA site 

during three separate sampling rounds (Figure 3-4 to Figure 3-6). The existing wells 

included wells installed by Nassau County, the USGS, NYSDEC, and several individual 

property owners. Specific details on the well locations, construction information, and 

sampling information are found in Appendix D. In addition to the 41 existing wells in the 

area, the 4 newly installed wells and the 4 Bowling Green early warning wells were also 

sampled during the April 1999 Rl Field activities. A second sampling round of the same 

subset of wells and sampling protocol as the first round was conducted in August 1999 

(Figure 3-5). During the second round one additional monitoring well was added so that a 

total of 50 groundwater samples were collected. The final round of monitoring well 

sampling was conducted January 2000 (Figure 3-6) and included a reduced subset (24 

monitoring wells) of the monitoring well network. 

Prior to sampling, each monitoring well was purged to remove the standing water inside the 
well. A minimum of three well volumes was removed to insure that water being sampled 
was representative of that contained in the aquifer. Purging of shallow wells with water 
column heights less than ten feet was done by hand bailing due to the small amount of 
purging necessary. The intermediate and deep wells often had larger water columns 
requiring prohibitive lengths of time to hand bail the required amounts of water. These 
wells were purged using a 2" Grundfos submersible pump or other similar submersible 
pump. During purging of the wells, pH, conductivity, temperature and turbidity were 
monitored at intervals determined by the amount of water necessary for adequate purging. 
In January, alkalinity, chloride, dissolved oxygen, oxidation-reduction potential (ORP), 
hardness, and ~ e ~ '  were also monitored during purging. All purge water was 
containerized in a large plastic holding tank for transport to a pre-determined Nassau 
County sanitary sewer manhole. 

Groundwater samples were collected after purging using dedicated Teflon bailers. At 

each well 40-ml pre-cleaned glass vials were filled for VOC analysis. Sampling 

parameters (pH, conductivity, temperature and turbidity) were measured and recorded on 

a sampling log at the beginning and end of sampling at each well. The deep Bowling 

Green early warning wells were sampled using the same sample procedures with the 
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exception that the samples were collected directly from the dedicated pump after the 

appropriate purging period. Q N Q C  samples, including field blanks, matrix spike and 

matrix spike duplicate, and a blind duplicate, were also collected. Upon collection of 

samples they were immediately packaged in protective wrap and placed in a secure, ice- 

filled cooler for storage in the field. At the end of each day all samples were logged on an 

appropriate chain of custody record and carefully packaged on ice. All groundwater 

samples were hand delivered to H2M Laboratories for TCL VOC analysis under direct 

contract to the NYSDEC. Groundwater samples collected in January 2000 were also 

submitted for methane, ethane, ethene, arsenic, total iron, manganese, sulfate, nitrate, and 

total organic carbon (TOC) analyses. 

3.4 HYDROPUNCH GROUNDWATER SAMPLING 

3.4.1 General Hydropunch Details 

Four hydropunches were installed downgradient of the NCIA site from 17 January to 1 1  
February 2000. Each of the hydropunches were placed in various downgradient positions 
of the NCIA including one hydropunch immediately downgradient of the Bowling Green 
production wells (Figure 3-7). The hydropunches were sampled from the groundwater 
table (approximately 60 ft) in ten-ft increments down to 150 ft bgs. 

All of the hydropunches were drilled using 4.25-in. I.D. hollow-stem augers, as shown in 
Figure 3-2. After the hydropunch was completed, the augers were removed and the 
borehole was filled to the surface with a cementhentonite grout. All cuttings from the 
drilling of the hydropunches were containerized for later disposal in a lined, covered, 
low-profile roll-off located at the Bowling Green wellhead. Boring logs for each 
hydropunch can be found in Appendix A. 

3.4.2 Hydropunch Soil Sampling 

Soil samples were collected using standard ASTM-D 1586 methods as described in 
Section 3.2.2. Boring logs completed during the installation of the hydropunches are 
contained in Appendix A. None of the soil samples collected from the split spoons were 
sent off-sjte for chemical analysis. 

3.4.3 Specific Hydropunch Details 

Groundwater samples were collected at the water table (approximately 60 ft), in ten-fi 
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increments down to 150 fi bgs using a hydropunch sampling system. A total of 39 
groundwater samples were collected during the hydropunch sampling, only one of the 
sampling attempts failed to recover enough groundwater for sampling purposes. 

The drilling rods were removed from the boring at each of the specified sampling depths 
and a steam-cleaned hydropunch tool attached to the rods. The rods were then lowered 
back into the boring and the hydropunch driven to the targeted sampling depth. Once the 
hydropunch tool was driven to the desired depth, it was retracted several inches to expose 
the sample port. The hydropunch tool was then allowed to fill with the groundwater 
sample. Once the hydropunch tool was filled, it was returned to the surface and the 
groundwater sample was transferred to laboratory-cleaned glass VOC vials, labeled with 
the appropriate sample location, interval, date, time, sampler, and required analyses. 
Each of the groundwater samples were hand delivered to H2M Laboratories for analysis 
under direct contract to the NYSDEC. 

Upon completion of the hydropunch sampling, the boreholes were grouted with Type 1 
Portland cement and betonite mixture. The ground surface above the borehole was then 
repaired with asphalt patch. 

3.5 RELATED FIELD INVESTIGATION PROCEDURES 

3.5.1 Decontamination 

All equipment that came into direct contact with potentially contaminated soils, 
sediments, and groundwater was decontaminated before being removed from the site. In 
addition, equipment used for the installation of soil borings was decontaminated between 
each boring location to prevent cross-contamination. Downhole equipment used during 
the construction of the monitoring wells and hydropunches was steam cleaned. 

Equipment decontamination procedures used at each site consisted of the following steps: 

4 Physically removed packed dirt, grit, mud, and debris with a wire or sofi bristle 
brush. 

4 Scrubbed all potentially contaminated surface areas with a waterldetergent 
solution. . 

4 Rinsed off scrub solution with a potable water rinse. 

+ Allowed to drip and air dry on-site. 

4 Scanned equipment with a PID or FID to assure the absence of contamination 
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prior to removal from the site. 

3.5.2 Waste Handling and Disposal 

Investigation derived wastes (IDW) included disposable personal protective equipment 
(PPE), soil cuttings, decontamination rinse water, well development water, and general 
trash. These wastes were handled as described below. 

3.5.3 Soil Cuttings from Hydropunch Sampling 

The drilling cuttings were containerized for off-site disposal since these areas are 
developed and suitable locations to disperse soil cuttings were not available. A lined, 
covered, low-profile roll-off was staged in the Bowling Green wellhead area to store these 
materials until LMS completes analytical testing on the materials. After analytical testing 
determines the classification of the cuttings (hazardous, contaminated, or clean) the 
cuttings will be disposed of properly. Disposal options include: 

+ Disposal as clean fill. 

+ Disposal at an industrial waste landfill if soils are non-hazardous, but exceed 
cleanup criteria. 

+ Disposal at an approved treatment, storage, and disposal (TSD) facility if soils 
exceed hazardous criteria. 

3.5.4 Decontamination Water 

Water generated from the decontamination of equipment and personnel was discharged to 
the ground surface. 

3.5.5 Disposable Personal Protective Equipment (PPE) and General Trash 

Used PPE and other trash was stored in appropriate trash bags on site. Upon completion 
of the field activities, the trash generated was transported back to an LMS facility for 
proper disposal. 

3.5.6 Site Restoration . 
LMS and its subcontractors restored any damaged grass or landscaped areas. All 
boreholes were patched using cold patch or concrete. No further site restoration was 
required by the NYSDEC. 
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CHAPTER 4 

PHYSICAL CHARACTERISTICS 

4.1 TOPOGRAPHY 

The land surface in the vicinity of the NCIA site is essentially level with groundsurface 

elevations ranging from approximately 120 ft to 100 ft above mean sea level. The land in 

this area naturally has only a very gentle southward slope and the lack of relief has likely 

been enhanced in the area surrounding the site by grading done during construction of the 

large number of surrounding structures. 

4.2 SURFACE WATER 

The nearest sources of surface water are several small ponds in and around Eisenhower 

Memorial Park, approximately two miles southwest of the site. Typically, this area of Long 

Island does not have many surface water bodies due to the highly permeable subsurface 

material and depth to groundwater, precipitation quickly infiltrates into the subsurface. 

4.3 DEMOGRAPHY AND LAND USE 

The NCIA site is located in the town of North Hempstead (Nassau County, New York). 

Based on the 1990 census the population of the county is 1.3 million and of North 

Hempstead about 200,000 W.S. Department of Commerce, 1990). The NCIA is a heavily 

industrialized area with a variety of small to medium sized businesses covering about 25 

blocks. The NCIA is bounded to the north by the Long Island Railroad, to the south by Old 

Country Road, to the east by the Wantagh Parkway and to the west by Grand Boulevard. 

For miles east and west of the NCIA, along Old Country Road, commercial property 

dominates while land use north and south of the area consists primarily of residential 
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4.4 ECOLOGY 

Based on an ecological communities classification system outlined by NYSDEC the NCIA 

is entirely comprised of a terrestrial cultural community. The terrestrial cultural subsystem 

is defined by communities that are direct results of the influence of human activities or are 

modified to such an extent as to be significantly changed from the community as it was 

before alteration by humans (NYSDEC, 1990). 

From the classification system utilized by the NYSDEC, five ecological communities 

dominate the NCIA. The first community (NYSDEC terrestrial cultural community #16) 

accounts for approximately 20% of the NCIA and is characterized by roads and paths paved 

with asphalt, concrete, brick and stone with only sparse vegetation present in cracks in the 

surface. Junkyards (NYSDEC terrestrial cultural community #30) that have been utilized 

for storage of refuse are another component of the NCIA ecology and account for 

approximately 10% of the NCIA. Urban vacant lots (NYSDEC terrestrial cultural 

community # 3 1) comprise about 10% of the NCIA. These lots are characterized by debris 

laden, sparsely vegetated open sites within a developed area where construction is pending 

or demolition has occurred. Urban structure exteriors (community #32) and interiors of 

non-agricultural buildings (community #35) compose the majority of the NCIA. 

Approximately 35% of the area is made up of the interior of non-agricultural buildings, 

including those used for commercial or industrial purposes. Urban structure exteriors make 

up approximately 25% of the area of the NCIA and include exteriors of commercial 

buildings or any inorganic structural surface. Typically, only sparse vegetation is present 

but birds and insects are common. (NYSDEC, 1990) 

4.5 CLIMATOLOGY 

The climate of Long Island is moderated by its proximity to the ocean and land surfaces that 

are very close to sea level. Precipitation, distributed evenly through the year, averages about 

44-in. per year with a range between approximately 32 and 58411. per year. Rainfall 

amounts reach a maximum in August with 3 to 4.5 inches recorded in a typical-year. 

Temperatures range from an average low of 3 2 ' ~  in January to an average high of about 

7 5 ' ~  in July. The average annual temperature on Long Island over an 85 year period is 

52.7'F (USGS, 1963). 
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4.6 SOILS 

The soils in the area around the NCIA are medium - coarse grained, well drained soils of the 

Haven Variant association. This association is typically a deep soil formed on the nearly 

level land (0-3%) of the southern outwash plain. At depths between 20 to 36 inches the 

loamy, upper soils are underlain by stratified sands and gravel. The upper soil material is 

moderately permeable while the deeper sand and gravel has a very high permeability 

(USSCS, 1976). 

4.7 GEOLOGY 

4.7.1 Regional Geology 

Long Island regional geology consists of a significant thickness of unconsolidated 

sediments (Cretaceous and Pleistocene age) overlying Precambrian and Paleozoic basement 

bedrock consisting of gneiss, schist and granite that forms the base of Long Island (Figure 

4-1). The bedrock surface is found at an average depth of approximately 1000-ft below sea 

level and dips southward to the south shore of the island (USGS, 1989). 

Directly above the bedrock lies the Raritan Formation, composed of the lower Lloyd Sand 

Member and an upper confining layer of clay. The Lloyd Sand Member is one of three 

important aquifers in the study area and consists of poorly sorted quartzose sands and 
gravel. The top of the Raritan Formation is encountered at an average depth of 

approximately 400-ft below sea level with a maximum thickness of about 700-ft (USGS, 

1989). 

Unconformably overlying the Raritan Formation is the Magothy Formation, consisting of 

interbedded lenses and layers of fine to medium sand, clayey sand and solid clay with a 

basal gravel zone. The Magothy is the major aquifer for public supply to nearly all of Long 

Island. The depth of the upper surface of the Magothy is found at about 100-fi below sea 

level and the formation thickens to the south, reaching a maximum thickness of 1100-fi in 

some locations. 
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What lies above the Magothy Formation is a function of the geographical location on the 

island. In eastern Nassau County and Suffolk County the Monmouth greensand, a 

glauconitic greenish-grey to greenish black sand, silt and clay overlies the Magothy. This 

member acts as an upper confining unit for the Magothy, however, it has a very limited 

areal extent, pinching out about three miles inland from the south shore and disappearing 

altogether at the far eastern end of the island. Further west, in Kings and Queens counties, 

the Jameco Gravel, a mix of poorly sorted sands and small gravel, can be found in a layer 

approximately 100-fi thick extending from the south shore to the middle of the island 

(USGS, 1989). 

The Gardiners Clay is another confining unit for the Magothy Formation or Jarneco Gravel 

(if present) but it also has a relatively small areal extent. The occurence of the Gardiners 

Clay is limited to the south shore of the island, pinching out 5 to 10 miles inland from the 

shore. As the name implies, the Gardiners is characterized by greyish-green, glauconitic, 

silty clay with a maximum thickness of approximately 1 5 0 4  (more typically about 50-ft) 

(USGS, 1989). 

Above the Gardiners Clay or the Magothy (where the Gardiners is absent) are upper 

Pleistocene deposits of clay, sand, gravel and boulders commonly referred to as the UGA 

(upper glacial aquifer). These deposits are composed of glacial till (morainal materials to 

the north and outwash deposits to the south) and constitute another important water source 

for the island (Buxton and Modica, 1992). 

4.7.2 Study Area Geology 

The geology underlying the NCIA site in east-central Nassau County is somewhat simpler 

than the regional geology detailed above. The upper Pleistocene deposits of poorly sorted 

sands and gravel that make up the UGA are found from the surface to a depth of 

approximately 50 to 70-ft below the surface. The site is located far enough north and east in 

Nassau County such that the Gardiners Clay, Jameco Gravel and Monmouth greensand are 

all absent between the UGA and the underlying Magothy Formation. in general, the upper 

surface of the Magothy Formation is found at least 100-fi below ground surface (USGS, 

1989). However, based on observations made during installation of wells for this 

investigation and on published cross sections of the area (USGS, 1989), the Magothy is 
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fc :rd at significantly shallower depths (50 to 70-ft bgs) in the Westbury (New Cassel) area 

that, in many other areas of the island. The available data indicates that an abrupt contact 

from glacial sands and gravels to the Magothy Formation does not exist in this area. Rather 

than an abrupt contact, a transition zone exists which is composed of glacial sands and 

reworked Magothy sediments. In describing the stratigraphic sequence these sediments 

should be included within the Pleistocene deposits, however the deposits in the transition 

zone likely exhibit hydraulic characteristics which are similar to the upper portions of the 

Magothy Formation. 

The nature of the materials collected in split spoons during installation of the four new 

monitoring wells (NRMW-1 to NRMW-4) was relatively consistent. In each of the wells, 

with the exception of NRMW-4, tanlorange sands and gravels were found to approximately 

60 ft. These sands and gravels are believed to be upper Pleistocene sediments, below 60 

feet the deposit contained a higher percentage of fine sand and silts to the completion depth 

of the well at 70 feet. These deposits are interpreted as being within the transition zone 

from the upper Pleistocene sediments to the Cretaceous sediments (Magothy Formation). In 

NRMW-4 the Cretaceous deposits were found at a much shallower depth at between 40 and 

45 ft. below the ground surface. At this location a more noticeable change from sands and 

gravels to silts and colored clay were found in the recovered split spoons. Split spoons 

recovered during the hydropunch sampling showed a trend similar to that observed in the 

monitoring wells. The coarse upper Pleistocene sands and gravels graded into a finer sand 

and silt between 60 and 90 feet. Once below 90 to 100 feet the materials were characteristic 

of Cretaceous sediments containing a larger percentage of silt and clay. In many instances 

the deposit is composed of a laminated sand, silt and clay. 

Additional subsurface explorations deeper than 150 ft. were not conducted as part of this RI. 
During previous investigations, two borings were advanced into the lower basal portion of 

the Magothy formation and both Bowling Green wells were logged during the their 

construction. The available logs indicate that the formation tends to fine with depth below 

150 ft. A generalized description of the sediments below 150 ft  includes multiple layers of 

fine sand, silt, and clay that extend to a depth of approximately 450 feet. The basal portion 

of the formation consists of sand, silts, and gravels typical of a high-energy depositional 

environment. The sediments found within the study area appear to conform to the regional 

description and depositional history of the formation. 
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4.8 HYDROGEOLOGY 

4.8.1 Regional Hydrogeology 

As outlined in the description of the regional geology of the area, there are three principal 

aquifers in the stratigraphic sequence of Long Island (Figure 4-1). The deepest of these 

aquifers is the Lloyd Sand member of the Raritan Formation, which is confined on the 

bottom by the metamorphic and igneous basement rock and by the overlying Raritan 

confining unit. The Lloyd is characterized as poorly to moderately permeable with 

hydraulic conductivities on the order of 10-ftld. The anisotropy ratio (Kx:Kz) of the Lloyd 

aquifer is approximately 10: 1 (USGS, 1989). Above the Lloyd aquifer is the Magothy 

Aquifer, confined on the bottom by the Raritan confining unit and, in places, on top by the 

Monmouth greensand or the Gardiners Clay. The Magothy is an extensive aquifer with 

horizontal hydraulic conductivities averaging about 50-ft/d and an anisotropy ratio of 100: 1. 

The Jameco Gravel is a relatively thin water- bearing unit stratigraphically above the 

Magothy that is found only in the far western extent of Long Island. Overlying the Magothy 

is another extensive aquifer, the UGA (upper glacial aquifer). The UGA serves as the 

unconfined, water table aquifer from the ground surface to depths up to 700-ft and covers 

all of Long Island. Horizontal hydraulic conductivities in the UGA average over 200-Wd 

with an anisotropy ratio of 10: 1. Conductivities of UGA material from the southern half of 

the island (outwash) are about twice that of northern UGA material (morainal)(Buxton and 

Modica, 1992). 

Water enters the regional groundwater system in recharge areas and moves through it, as 
driven by the hydraulic gradient and hydraulic conductivity, to discharge areas. The 

groundwater flow system on Long Island is well understood on a regional basis. The 

primary recharge areas for the deeper Magothy drinking water supply aquifer is limited to a 

narrow band located approximately mid-island. The groundwater flow direction is both to 

the south and north from the recharge area and the ultimate discharge area is the Atlantic 

Ocean to the south and Long Island Sound to the north. 

4.8.2 Study Area Hydrogeology 

The hydrogeology of the area surrounding the NCIA site is relatively simple, consisting of 
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two main water-bearing hydrogeologic units, the UGA and the deeper Magothy Aquifer. 

The Lloyd Sand Member of the Raritan Formation was not considered in this investigation 

as it is found at a depth over 600-ft in the study area. The UGA is an unconfined aquifer 

consisting of poorly sorted sands and gravels which extend from the ground surface to 

approximately 60 feet. The Magothy is the sole source aquifer for the study area and 

consists of finer sand, silt and small amounts of clay. 

The upper portions of the Magothy Aquifer extends from approximately 60 fi to 450 ft 

below the ground surface. This portion of the aquifer tends to fine with depth and serves to 

confine the lower water-bearing portion of the aquifer. The upper portion of the aquifer 

generally does not yield sufficient quantities of water for municipal use. The lower basal 

portion of the Magothy aquifer extends from approximately 500 ft to 580 ft. in the study 

area and consists of varying amounts of sand, gravel, and silt. The upper and lower 

boundaries of the hydrogeologic units were made based on gross differences in the 

lithology. For the purposes of this investigation these positions have no time stratigraphic 

significance. It is quite possible that some deposits of Pleistocene age have been included 

in the upper part of the Magothy Aquifer. 

Following NYSDEC and USEPA regulations, both the UGA and Magothy are protected as 

sole source aquifers on Long Island. A confining layer between the UGA and the Magothy, 

the Gardiners clay, is not evident in the study area and the UGA and Magothy are in direct 

hydraulic connection. Depth to water is about 45 to 55 ft below the ground surface in the 

study area and the hydraulic gradient is approximately .0006 Wft to the southwest. 

Based on analysis of in-situ hydraulic tests performed on the four newly installed shallow 

monitoring wells, hydraulic conductivity values for the UGA in the study area range from 

291 to 85 Wday (slug out). A compilation of the data used in determining these values are 

contained in Appendix C. During previous investigations at the NCIA forty other in-situ 

hydraulic test were conducted by LMS. The data from each of these tests indicate that the 

average value for hydraulic conductivity for the shallow wells (completion depth of 70 or 

less) averages 162 Wday. For the intermediate well completed between 70 and 90 feet the 

average hydraulic conductivity is 71 Wday, and the deepest wells (90 to 150 fi) exhibit an 

average hydraulic conductivity of 5 1 Wday. The data is in general agreement with reported 

values for the hydraulic conductivity in the UGA and Magothy. Overall the data suggests a 

decreasing trend in hydraulic conductivity with depth, but this could not be statistically 

proven. 
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The Bowling Green Estates Water District uses two production wells (Well #I and Well 

#2) located south of Old Country Road in the Town of Hempstead. Both wells were 

installed in 1975 and are completed in the basal portion of the Magothy Aquifer. Each 

have a permitted capacity of 1400 gpm. Well #1 is 532.5 fi deep with a screened zone 

from 478 to 527.5 ft. Well #2 is 583.5 ft deep with a screened zone from 524 ft to 583.5 

fi. Raw water from both wells currently contains VOCs in excess of the NYSDOH 

drinking water standards. In Well # 1 both 1 ,I ,1 -TCA and TCE predominate, while in 

Well #2 TCE predominates. An air stripper and carbon filters currently treat the well 

water; its average pumping rate is approximately 1200 gpm, with one well pumped at a 

time. 

Under pumping conditions the two supply wells reportedly result in drawdowns of 

approximately 50 feet in the vicinity of the well. The drawdown from the well extends 

outward radially from the well creating a cone of depression in the potentiometric surface of 

the lower water bearing portion of the Magothy Aquifer. The lower values in head within 

the cone of depression create a significant downward vertical gradient across the confining 

sands, silts and clays found between the 150 and 450 foot level. This portion of the 

formation would appear to be the only limiting factor in preventing the migration of the 

contaminants to the supply wells. Due to it deep depth the data available to describe this 

portion of the formation is limited. Based on the four borings which have penetrated to the 

basal section of the formation (the two supply wells and the two deep early warning wells) it 

appears that some of the clay layers are relatively thick and continuous in the vicinity of the 

supply wells. It is believed the hydraulic conductivity of the formation between 150 ft and 

450 ft is generally low. However, it  is not known if zones of higher permeability might 
serve as downward conduits for the contamination. This is especially true under pumping 

conditions at the public water supply wells. 
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CHAPTER 5 

NATURE AND EXTENT OF CONTAMINATION 

5.1 PREVIOUS INVESTIGATIONS 

Previous investigations on the nature and extent of the groundwater contamination 

associated with the NCIA have been conducted since the 1980's. The data sets which 

were incorporated into the RT evaluation were compiled from a number of sources 

including NYSDEC, Nassau County, USGS, and the Town of North Hempstead (Table 5- 

1). Each data set that was used has documented sampling procedures and analytical 
protocols and all of the data is usable for the purposes of the RI evaluations. 

5.1.1 NCIA Investigation History and Previous Data 

The previous analytical results for the area surrounding the NCIA historically dates back 

to the early 1980's (Table 5-1). The sampling and analysis that was conducted included 

an initial sampling effort to determine if contamination was present and which areas 

exhibited impacts. This sampling effort began in 1985 and continued until approximately 

1992 (NCDOH 1986). After 1992 the NYSDEC began the State Superfund sponsored 

PSA sampling and analysis, a majority of this effort was completed by early 1997 (LMS 

1996, LMS 1997). The PSA activities resulted in 17 sites listed on the New York State 

Registry of Inactive Hazardous Waste Sites as Class 2 sites. In order to efficiently 

investigate this large number of sites the NYSDEC adopted a three-prong approach that 

included remedial investigations to determine; 

1. the nature and extent of any remaining sources of contamination in the soil, 
2. the nature and extent of the groundwater contamination attributable to the site within 

the NCIA (on-site groundwater RI's) and; 

3. to determine the nature and extent of the off-site groundwater contamination. 

The on-site RI activities were largely completed by 1999 with the completion of the RI 
investigations at the Frost Street sites (LMS 1999). The investigation to determine the 

nature and extent of the off-site groundwater contamination began in 1997 (NCIA Off- 
site Groundwater IIWA) (LMS 1997) and continues as part of this groundwater RI. 

5- 1 
Lawler, Matusky & Skelly Engineers LLP 



TABLE 5-1 (Page 1 of 1) 
Groundwater Investigations incorporated into the Database 

As of July 2000 
New Cassel Off-Site Groundwater RIlFS Site #I-30-143 

Investigation 

Town of Hempstead Routine Water Quality Monitoring 
NCDOH- Investigation of Contaminated Aquifer Segments 
Phase 1 SI Monitoring Well Sampling 
Phase I Geoprobe Groundwater Sampling 
Phase II SI Geoprobe Groundwater Sampling 
NYSDEC Monitoring Well Sampling Round 
LMS Monitoring Well Sampling Round 
Multi-PSA Geoprobe GW Sampling 
Mutli-PSA Task 4 
Former Tischon (1-30-043F) RllFS 
IMC Magnetics RllFS 
tAKA Task 10 - Bowling Green Early Warning Wells 
Atlas Graphics llWA 
NClA Off-Site Groundwater llWA 
125 State Street (1-30-043C) 
LAKA RIIFS 
Arkwin Industries RllFS 
Frost Street Sites RllFS 
"P-Sites" Groundwater Probes 
Tischon at Brooklyn Avenue (1-30-043E) RllFS 
NClA Off-Site Groundwater RllFS - Task 10 - "P-Sites" 
29 New York Avenue (1-30-043V) RllFS 
1 18-1 30 Swalrn Avenue RIlFS 
299 Main Street RllFS 
NClA OR-Site Groundwater RllFS 

Date 

1977-present 
1984-1 985 

1993 
1993 
1994 
1995 
1995 
1996 
1996 
1996 
1997 
1997 
1997 
1997 
1998 
1998 
1998 
1998 
1998 

1998 , 1999 
1999 
1999 
1999 
1999 

1999-present 



Each of the individual data sets of groundwater analytical results were incorporated into a 

Access database and this database was then used to produce a summary of all of the 

groundwater data for the NCIA area (Appendix F, Table 5-2). This summary table 

includes all of the historical data and the additional analytical data collected during the RI 
sampling activities. 

5.2 REMEDIAL INVESTIGATION ANALYTICAL RESULTS 

5.2.1 Monitoring Well Sampling Results- April 1999 

Groundwater samples were collected from 49 monitoring wells in and around the NCIA 

fiom 12 April to 21 April 1999. The 49 wells included 41 existing wells, 4 newly 

installed wells, and the 4 Bowling Green early warning wells (Figure 3-4). Groundwater 

from each well was collected and analyzed for VOC contamination. Analytical data 

summary sheets for all monitoring well samples from the April 1999 sampling event can 

be found in Appendix E. 

5.2.1.1 VOC Results. Summaries of the monitoring well groundwater samples are 

presented in Table 5-3 and shown on Figure 5-1. Total VOCs in the wells which were 

sampled ranged from not detected (ND) to 10852 pgll (N-10470). VOC concentrations 

exceeded NYSDEC Class GA Standards in 21 of the monitoring well that were sampled. 

PCE, TCE and their breakdown products were the primary contaminant of concern in 13 

of the 2 1 samples that exceeded the Class GA standards. In 7 of the 2 1 'samples 1,1,1- 
TCA was the primary contaminant while the remaining sample exhibited similar 

concentrations of PCE, TCE, and 1,1,1 -TCA. 

5.2.2 Monitoring Well Sampling Results- August 1999 

Groundwater samples were collected from 50 monitoring wells in and around the NCIA 

during August 1999. The wells included the same subset of wells sampled during the 

first round of sampling in April 1999 (Figure 3-5). Groundwater from each well was 

collected and analyzed for VOC contamination. Analytical data summary sheets for all 
monitoring well samples from the August 1999 sampling event can be found in Appendix 

5-2 
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TABLE 5-3 (Page 1 of 7) 

VOLATILE ORGANICS (pg11) 
1,l-Dichloroethane 
t ,T-Dichloroethylene 
I,l ,l-Trichloroethane 
f ,2-Dichloroethane 
f ,2-Dichloroethylene(total) 
2 Butanone 
2 Hexanone 
4 Methyl 2 Pentanone 
Acetone 
Bromodichlorornethane 
Chtorobenzene 
C hloroethane 
Chloroform 
Dibrornochloromethane 
Ethylbenzene 
Methylene Chloride 
Tetrachloroethy lene 
Styrene 
Trichloroethy lene 
Toluene 
Vinyl Chloride 
Xylenes (total) 
Total VOCs 

GROUNDWATER DATA SUMMARY 
NClA OFF-SITE PROJECT 

Analytical Laboratory 
April 7999 

1 -This value appiies to the total of all organic substances listed in the New York Slate Groundwater Effluent Limitations table from 
the Division of Water Technical and Operational Guidance Series (1 1 1) with a groundwater effluent limitation less than 100 ugll 

-Value taken from NYSDEC Class GA Guidance Value. 
(b) - Division of Water Technical and Operational Guidance Series (1.1 .l) June 1998. 
b - Found In associated blanks. 
j - Estimated concentration; compound present below quantitation limit 

NIA - Nol available. 
ND - Not detected at analyt~cal detection tlmit 

Note: - Numbers in bold exceed standard. 
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TABLE 5-3 ( P a g e  2 of 7) 

GROUNDWATER DATA SUMMARY 
NCtA OFF-SITE PROJECT 

Analytical Laboratory 
April 1999 

SDG Number 
Lab Sample Number 
LMS Sample ID 

VOLATILE ORGANICS (pgll) 
I, I -Dichloroethane 
1 , I - D ~ c h l o r o e t h e n e  

f ,2 ,1-Tr~chloroethane 

1,2-Dichloroethane 

1,2-Dichloroethene(tota1) 
2 Butanone 
2 Hexanone 
4 Methyl 2 Pentanone 
Acetone 
B r o m o d ~ c h l o r o m e t h a n e  

Ch lo robenzene  

Ch lo roe thane  

Ch lo ro fo rm 

D ~ b r o m o c h l o r o m e t h a n e  

Ethylbenzene 
Methylene Ch lo r lde  

Te t rach lo roe thene  

S ty rene  

T r ~ c h l o r o e t h e n e  

Toluene 
Vrnyl Chlor lde 

Xylenes (total) 
Total VOCs 

1 - This value applies to the total of all organic substances listed in the New York State Groundwater Effluent Limitations table from 
the Division of Water Technical and Operational Guidance Series (1 1 1) wilh a groundwater effluent limitation less than 100 ugil 

-Value taken from NYSDEC Class GA Gu~dance Value 
(b) - Division of Water Technical and Operational Guidance Series (1 . I  . I )  June 1998. 
b - Found tn associated blanks. 
j - Estimated concentration; compound present below quantitatlon limit. 

NIA -Not available. 
ND - Not detected at analyticat detection l~mit 

Note. - Numbers in bold exceed standard. 

+D~sk No ~~Lm5-~wrl\daln\HazWalteUOBSBOOBSO423\Lab daiai4pnl Dala XIS Apnt S I Z I Z W X I  11 05 43 AM+ 



TABLE 5-3 (Page 3 of 7) 

VOLATILE ORGANICS (pgtl) 
1,l-Dichloroethane 36 
1,l-Dichloroethene 6 3 
1 ,I, 1-Trichloroethane 540 
1,2-Dichloroethane N D 
1,2-Dichloroethene(total) N D 
2 Butanone ND 
2 Hexanone ND 
4 Methyl 2 Pentanone ND 
Acetone 3 j b  
Bromodichlorornethane ND 
Chlorobenzene ND 
Chloroethane ND 
Chloroform ND 
Dibromochloromethane N D 
Ethylbenzene N D 
Methylene Chloride ND 
Tetrachloroethene ND 
Styrene ND 
Trichloroethene 4 j 
Toluene ND 
Vinyl Chloride ND 
Xytenes (total) ND 
Total VOCs 646 

GROUNDWATER DATA SUMMARY 
NClA OFF-SITE PROJECT 

Analytical Laboratory 
April 1999 

1 - This value applies to the total of afl organic substances listed in the New York State Groundwater Effluent Limitations table from 
\he Divislon of Waler Technical and Operational Guidance Series (1.1 1) w ~ t h  a groundwater effluent iimitatlon less than 1CO ugll 

- Valcle taken from NYSDEC Class GA Guidance Value. 

(b) - Division of Water Technical and Operational Guidance Series (1.1 . l )  June 1998. 
b - Found in assoc~ated blanks. 

j - Estimated concentration; compound present below quantilation limit. 
NIA - Not available. 
ND - Not detected at analytical detection h i t  

Note - Numbers in bold exceed standard 

+D.r NO \um~-rwrrWal~lHazW~sl~ilORSWOO~5O-123\L~b dntai9pnl nala rl* Apnl Si7onnn 3 3 05 43 pll+ 



TABLE 5-3 (Page 4 o f  7) 

GROUNDWATER DATA SUMMARY 
NClA OFF-SITE PROJECT 

Analytical Laboratory 
April 1999 

SDG Number 127A 127A t27A 127A 
Lab Sample Number St0375 9910376 9910377 9910378 9910151 
LMS Sampte ID 
Date Collected 

1 , l - D c h l o r o e t h a n e  

1 ,1 -D~ch lo roe thene  

1 ,1 ,1 -Trch lo roe thane  

1,2-Drchloroethane 

1,2-D~chloroethene(total) 
2 B u t a n o n e  

2 H e x a n o n e  

4 M e t h y l  2 P e n t a n o n e  

Acetone 
~ r o m $ d i c h l o r o m e t h a n e  

Chlorobenzene 
Ch lo roe thane  

Chloroform 

D ~ b r o m o c h l o r o m e t h a n e  

Ethy b e n z e n e  

Methy lene  C h l o r ~ d e  

Tetrachloroethene 

S ty rene  

Tnch lo roe thene  

To luene  

Vmy l  C h l o r ~ d e  

Xy lenes  (total) 
Totat VOCs 

1 - This value applies to the total of all organic substances listed in the New York State Groundwater Effluent Limitations table from 
the Division of Water Technical and Operatmal Gu~dance Series (1 1.1) with a groundwater eflluent limitation less than too ugil 

-Value taken from NYSDEC Class GA Guidance Value. 
(b) - Dtvision of Water Technical and Operational Guidance Serres (1 1 1) June 1998 
b - Found in associated blanks. 
j - Estimated concentrabon; compound present beiow quantitation Irmit. 

N/A - Not available 
ND - Not detected at analvtical detection hmrt 

Note - Numbers In bold exceed standard 

iDmk No I lLm~-s~rl \da1a\H~2Wa1t~UOBS160OW50-423Lab dntaapnl Dala dl Apnl51212000 11 05 43  AM+ 



TABLE 5-3 (Page 5 of 7) 

VOLATILE ORGANICS (pg11) 
I ,I-Dichloroethane 
1 ,I-Dichloroethene 
l , 1 ,  1-Trichloroethane 
12-Dichloroethane 
1,2-Dichloroethene(t0tal) 
2 Butanone 
2 Hexanone 
4 Methyl 2 Pentanone 
Acetone 
Brornodichloromethane 
Chlorobenzene 
Chloroethane 
Chloroform 
Dibrornochloromethane 
Ethylbenzene 
Methyleoe Chloride 
Tetrachloroethene 
Styrene 
Trichloroethene 
Toluene 
Vinyl Chloride 
Xylenes (total) 
Total VOCs 

GROUNDWATER DATA SUMMARY 
NClA OFF-SITE PROJECT 

Analytical Laboratory 
April 1999 

1 -This value applies to the total of ail organic substances listed in the New York State Groundwater Effluent Limitations table from 
the Division of Water Technical and Operational Guidance Ser~es (1 1 1) wdh a groundwater effluent limitation less than 100 ugll 

- Value taken from NYSDEC Class GA Gutdance Value 
(b) - Divislon of Water Technical and Operational Guidance Series (1.1 .l) June 1998 
b - Found in associated blanks. 
j - Estimated concentralion; compound present below quantitation limit. 

NIA - Not availabie. 
NO - Not detected at analytical detection limit. 

Note - Numbers In bold exceed standard 

rf ' \\Lrns.sr " '-' 'iazwas" '^me- 1001650 "*" - '  lalaUpr ' "-'- ' Apnl 51- *"' ' 05 43 1 



TABLE 5-3 (Page 6 of 7) 

VOLATILE ORGANICS (pgll) 
1 ,I-Dichloroethane 
1 , l  -Dichloroethene 
1 ,l ,1-Trichloroethane 
1,2-Dichloroethane 
1,2-Dichloroethene(total) 
2 Butanone 
2 Hexanone 
4 Methyl 2 Pentanone 
Acetone 
Bromodichloromethane 
Chlorobenzene 
Chloroethane 
Chloroform 
Dibromochloromethane 
Ethy lbenzene 
Methylene Chloride 
Tetrachloroethene 
Styrene 
Trichloroethene 
Toluene 
Vinyl Chloride 
Xylenes (total) 
Total VOCs 

GROUNDWATER DATA SUMMARY 
NClA OFF-SITE PROJECT 

Analytical Laboratory 
Apri l  1999 

1 - This value applies lo the total of all organlc substances listed In the New York State Groundwater Effluent Limitations table from 
the Division ol Water Technical and Operational Guidance Series (1.1.1) with a groundwater effluent lrmitatlon less than 100 ugll 

-Value taken from NYSDEC Class GA Guidance Value. 
(b) - Division of Water Technical and Operational Guidance Series (1.1.1) June 1998. 
b - Found in associated blanks 
j - Estimated concentration; compound present below quantitation limit 

NIA - Not available 
ND - Not detected at anal~tlcal detection limit. 

Note - Numbers in bold exceed standard 

+O,rk No \\Lmr-rwrl\dala~HazWa1i~UOBS\500\550-423!Lab dstaU\pnl Dala XI Apnl 51212000 11 05 43 AM+ 



TABLE 5-3 (Page 7 of 7) 

VOLATILE ORGANICS (pgll) 
I ,  I -Dichloroethane 
I ,I-Dichloroethene 
I, I, I -Tr~chloroethane 
1,2-Dichloroethane 
1,2-Dichloroethene(lotal) 
2 Butanone 
2 Hexanone 
4 Methyl 2 Pentanone 
Acetone 
Bromodichloromethane 
Chlorobenzene 
Chloroethane 
Chloroform 
Dibrornochlorornethane 
Ethylbenzene 
Methylene Chloride 
Tetrachloroethene 
Styrene 
Trichloroethene 
Toluene 
Vinyl Chloride 
Xylenes (total) 
Total VOCs 

GROUNDWATER DATA SUMMARY 
NClA OFF-SITE PROJECT 

Analytical Laboratory 
Apri l  1999 

1 -This vatue applies to the total of all organic substances listed in the New York State Groundwater Effluent Limitations table from 
the Division of Water Technical and Operalional Guidance Series (1. t .l) with a groundwater effluent limilation less than 100 ugll. 

-Value taken from NYSDEC Class GA Guidance Value. 
(b) - Division of Water Technical and Operational Guidance Series (1.1 . l )  June 1998. 
b - Found in associated blanks. 
j - Estimated concentration; compound present betow quantitation limit. 

NIA - Not available. 
ND - Not detected at analytical detection limit. 

Note - Numbers In bold exceed standard 

+ D t k  No \Um~-swrtWala!HsrW~s1~UOB~HOOI5O-d23U1h dalni4pnl Oala rk Apnr S i ? i m n  * *  05 43 A"& 



IN- 

VinyiChlor 130 
Xylenes ttl 6j 
TVOCs 484 

1 ,2-DCA I ;2i~ichloroethane 
1,2-DCE ttt 1,2-Dichlorethylene (lolal) 
Chlorobnz Chlorobenzene 
Elhylbenz Ethylbenzene 
PCE Tetrachlaroelhvtene 
Dibromocht Dibromochloromethane 
Bromodich Brornodichloromelhane 
TCE Trichloroethylene 
VinyiChlor Vinyl Chloride 

I 1 
Tvocs  

QUALIFIERS 

LEGEND: 

Well I.D. Total depth of well 

xylknes tll ~y lenes  (lotal) B Value is less than contract required detection limit bul greater than instrument detection t~mit 
TVOCs Tolal volatile organic mmpounds b Found in associated blanks Well Location 
N D at anal~licai limtt d Co,,entratim recovered fmm diluted sample 

A 

w-- - 
Approximate Scale 

NOTE TVOC includes only chlorinated solvents j Estimated concentralion; compound present below quantitation limit Contaminant Concentration in pgll 1 in. = 1200 R 

i 

EW-1 C 
TCE 
Tvocs  

\offsite extended data.ds 

Figure 5-1 

April A999 (Round 1) 
Well Sampling 

Groundwater Data Summary 
OFFSITE INVESTIGATION 

NEW CASSEL INDUSTRIAL AREA 
NYSDEC I.D. No. 130043 

LAWLER. MATUSKY & SKELLY ENGINEERS u p  
Pearl River, New York 



5.2.2.1 VOC Results. Summaries of the monitoring well groundwater samples are 

presented in Table 5-4 and shown on Figure 5-2. Total VOCs in the wells which were 

sampled ranged from not detected (ND) to 29230 pgll (N-10470). VOC concentrations 

exceeded NYSDEC Class GA Standards in 25 of the 50 monitoring well that were 

sampled. PCE, TCE and their breakdown products were the primary contaminant of 

concern in 14 of the 25 samples that exceeded the Class GA standards. In 7 of the 25 

samples 1 ,I ,  I-TCA was the primary contaminant while the remaining 4 samples 

exhibited similar concentrations of PCE, TCE, and 1 , 1 ,1-TCA. 

5.2.3 Monitoring Well Sampling Results- January 2000 

Groundwater samples were collected from 24 monitoring wells in and around the NCIA 

during January 2000 (Figure 3-6). The 24 wells included a selected subset of the 

monitoring wells sampled during the first two sampling rounds. Groundwater from each 

well was collected and analyzed for VOC contamination. Analytical data summary sheets 

for all monitoring well samples from the August 1999 sampling event can be found in 

Appendix E. 

5.2.3.1 VOC Results. A summary of the monitoring well groundwater samples is 

summarized on Table 5-5 and shown on Figure 5-3. The results indicate that 12 of the 24 

samples collected exhibit concentrations of VOCs in excess of the Class GA Standard. 

Total VOCs ranged from ND to 27339 pgll (N-11855). PCE, TCE and their breakdown 

products were the primary contaminant of concern in 6 of the 12 samples that exceeded 

the Class GA standards, in the remaining 6 samples 1 ,I ,1-TCA was the primary 
contaminant. 

5.2.3.2 MNA Evaluation Parameters. A summary of the monitoring well groundwater 

samples results for the MNA parameters are summarized on Table 5-5. Methanelethene 

was detected in 7 of the 24 groundwater samples that were collected. In a majority of the 

samples methanelethene were not detected at the *method detection limit. Most of the 

samples that exhibited methane and ethene had only trace concentrations of these 

compounds. The highest concentrations were found in NRM W-0 1 that exhibited a 

concentration of 6 pg/l of methane and 9 pg/l of ethene. Arsenic was found in 9 of the 24 

5-3 
Lawler, Matusky & Skelly Engineers LLP 



TABLE 5-4 (Page 1 of 7) 

GROUNDWATER DATA SUMMARY 
MONITORING WELL SAMPLING 

Round 2 -Augus t  7999 

Volatile Organic Compounds (uglL) 

Methylene Chloride 

l ,  l-Dichloroethylene 
I ,  l-Dichloroethane 

1,2-Dichloroethane 
1, I ,l-Trichloroethane 
Carbon Tetrachloride 

Tetrachloroethylene 
Chlorobenzene 

1 - This value applies to the total of all organic substances listed in the New York State Groundwater Effluent Limitations table from 
the Division of Water Technical and Operational Guidance Series (1.1.1) with a groundwater effluent limitation less than 100 ug/L - Value taken from NYSDEC Class GA Guidance Value. 

(b) - Division of Water Technical and Operational Guidance Series (1.1 1) June 1998. 
d - Concentration recovered from diluted sample. 
e - Estimated concentration; exceeds GUMS calibration range. 
J - Estimated concentration; compound present below quantitation limit. 

ND - Not detected at analytical detedion limit. 
Note: - Numbers in bold exceed standard. 







TABLE 5-4 (Page 4 of 7) 

GROUNDWATER DATA SUMMARY 
MONITORING WELL SAMPLING 

Round 2 - August 1999 

Volatile Organic Compounds (ugll) 
Vinyl Chloride ND 
Chloroethane ND 
Methylene Chloride ND 
Acetone ND 
1, I-Dichloroethylene ND 
I, ?-Dichloroethane ND 
1,2-Dichloroethylene (total) ND 
2-Butanone ND 
Chloroform 4 j 
1,2-Dichloroethane ND 
I ,l,l-Trichloroethane 1 j 
Carbon Tetrachloride N D 
Trichloroethylene ND 
Benzene ND 
Tetrachloroethylene 2 j 
Chlorobenzene ND 
Xylene (total) - ND 
Total Organics 7 

1 - This value applies to the total of all organic substances listed in the New York State Groundwater Effluent Limitations table from 
the Division of Water Technical and Operational Guidance Series (1.1 . l )  with a groundwater emuent limitation less than 100 uglL 

-Value taken from NYSDEC Class GA Guidance Vatue. 
(b) - Division of Water Technical and Operational Guidance Series (1 . I  . l )  June 1998. 
d - Concentration recovered from diluted sample. 
e - Estimated concentration; exceeds GUMS calibration range. 
j - Estimated concentration; compound present below quantitation limit. 

ND - Not deteded at analvtical detection lirnil. 
Note: - Numbers in bold exc'eed standard. 
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TABLE 5-4 (Page 7 of 7) 

GROUNDWATER DATA SUMMARY 
MONITORING WELL SAMPLING 

Round 2 -August 1999 

Volatile Organic Compounds (uglL) 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
I ,I-D~chloroethylene 
I , I  -Dichforoethane 
1,2-Dichloroethylene (total) 
2-Butanone 
Chloroform 
I ,2-Dichloroethane 
I, I, I-Trichloroethane 
Carbon Tetrachloride 
Trichloroethylene 
Benzene 
Tetrachloroethylene 
Chlorobenzene 
Xylene (total) 
Total Organics 

1 - This value applies to the total of all organic substances listed in the New York State Groundwater Effluent Limitations table from 
the Division of Water Technical and Operational Guidance Series (1.1 .l) with a groundwater effluent limitation less than 100 ug/L. - Value taken from NYSDEC Class GA Guidance Value. 

(b) - Division of Water Technical and Operational Guidance Series (1.1 .l) June 1998. 
d - Concentration recovered from diluted sample. 
e - Estimated concentration; exceeds GCIMS calibration range. 
j - Estimated concentration; compound present below quantitation limit. 

ND - Not detected at analvtical detection limit. -~ -~ 

Note: - Numbers in bold exceed standard. 

+Disk NO \Vms-~~l~ata\HarWasteUOBS\600165&423Vab datanug Data ds August 5RR000 I I 1216 AM+ 



RGMW-1 56' 
1,2-DCE ltl 100 
1.1,l-TCA 4j 
TCE 73 
PCE 51 
N O C s  $82 

2 Butanone 
Chlornfom 
1,1,1 -TCA 320d 
PCE 
Xylenes tU 3j 
TVOCs 357 

EW-2B 142' 
VinylChlor 53 
<,I-DCE 7j 
1,l-DCA 3j 
1,2-DCE 111 32 
I,2-DCA Ij 
1,1,1-TCA 7j 
TCE 130 
PCE 2D 
Chlorobnz 2j 
WOCs 255 

[All compounds ND 

bffsile extended &ta.ds 

Figure 5-2 Ethytbenz Ethylbenzene 
PCE Telrachloroethvlene 

LEGEND: 

August 1999 (Round 2) 
Well Sampling 

Groundwater Data Summary 
OFFSITE INVESTIGATION 

NEW CASSEL INDUSTRIAL AREA 
NYSDEC 1.0. No. 130043 

LAWLER, MATUSKY Pearl River, 8 SKELLY New York ENGINEERS 

, - 

Dibromochl ~ibr%ochloromethane 
Bromod~ch Bromodichloromelhane Wel1J.D. Total depth of well 
TCE Tnchloroelhylene 

QUALIFIERS >&..bw grade VinylChlor Vinyl Chloride N-12345 70' 
Xylenes ttl Xylenes (tokl) 0 1200 ft B Value is less lhan contract required delection limit bul grealer lhan instrument detection limit TVOCs Tolal volatile organic compounds 
ND 

b Found in assoctated blanks TvOCs 
No' at limit d concentration recovered from diluted sample Wet1 L m t i 0 n  - Approximate Scale NOTE TVOC includes only chlorinated solvenls J Estimated concentration; compound present below quantitatron h i t  

Contaminant Concentration in pg/l A f in. = 1200 ft 



VOLATILE ORGANICS (pgll) 
Methane 
Ethene 
1, I-Dichloroethane 
1, I -Dichloroethylene 
1, I, I -Trichloroethane 
1,2-Dichloroethane 
1,2-Dichloroethylene(total) 
Chloroform 
Methylene Chloride 
Tetrachloroethylene 
Trichloroethy lene 
Toluene 
Vinyl Chloride 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Xylenes (total) 
Total VOCs 

Metals (ugll) 
Arsenic 
Iron 
Manganese 

TABLE 5-5 (Page 1 of 4) 

GROUNDWATER DATA SUMMARY 
MONlTORiNG WELL SAMPLING 

Round 3 - January 2000 

1 

(b) 
b 
j 
0 

NIA 
ND 

Note: 

- Ths value applres to the total of all organlc substances llsted In the New York State Groundwater Effluent Ltm~tat~ons table from 
the Dlvls~on of Water Technical and Operat~onal Gutdance Ser~es (1 1 1) w~ lh  a groundwater effluent I~m~tat~on less than too ug/l 

- Vatue taken from NYSDEC Class GA Gutdance Value 
- Dlvtslon of Water Techntcal and Operattonal Gu~dance Ser~es (1 1 1) June 1998 
- Found In assoc~ated blanks 
- Estimated concentration compound present below quant~tatron hmrt 
-Value IS less than the contract-requlred detectlon hmlt but greater than the tnstrument detectlon Iim~t 
- Not ava~iable 
- Not detected at analytical detectlon hmrt 
- Numbers In bold exceed standard 

+D~sk No \\Cms-swrlWata\HazWaslaVOBSSOOS5O-423\Lab datauanuary MW xls January 5t212000 11 12 05 AM+ 



TABLE 5-5 (Page 2 of 4) 

VOLATILE ORGANICS (pgll) 
Methane 
Ethene 
1 , l  -Dichloroethane 
t , l  -Dichloroelhene 
1 ,l,l-Trichloroethane 
1,2-Dichlqroelhane 
1,2-Dichloroelhene(total) 
Chloroform 
MethyIene Chloride 
Telrachloroelhene 
Trichloroethene 
Toluene 
Vinyl Chloride 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Xylenes (total) 
Total VOCs 

Metals (ugll) 
Arsenic 
Iron 
Manganese 

GROUNDWATER DATA SUMMARY 
MONITORING WELL SAMPLING 

Round 3 - January 2000 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
N D 
ND 
N D 
N D 
NR 
N D 

NIA 
NIA 
NIA 

ND 
ND 
ND 
N D 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NR 
ND 

NIA 
N /A 
NIA 

1 

t 

(b) 
b 
i 
B 

N/A 
N D 

Note 

-This vaIue appl~es to the total of all organic substances ltsted in the New York Stale Groundwater Effluent Limitations table from 
the Division of Water Techncal and Operat~onal Gu~dance Series (1.1.1) with a groundwater effluent limitation less than 100 ugit. 

-Value taken from NYSDEC Class GA Guidance Value 
- Division of Water Technical and Operational Guidance Series (1.1 1) June 1998. 
- Found in associated blanks. 
- Estimated concentration, compound present below quantitation limit. 
-Value is less than the contract-required detection limit but greater than the instrument detectron Imit. 
- Not available. 
. Not detected at analytical detectron limit 
- Numbers in bold exceed standard 



TABLE 5-5 (Page 3 of 4) 

VOLATILE ORGANICS (pg11) 
Methane 
Ethene 
1, I -Dichloroethane 
I ,  I -Dichloroethene 
I ,I ,l-Trichloroethane 
I ,2-Dichloroethane 
1,2-Dichloroethene(tolal) 
Chloroform 
Melhylene Chloride 
Tetrachloroethene 
Trichloroethene 
Toluene 
Vinyl Chloride 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Xylenes (total) 
Total VOCs 

Metals (ugll) 
Arsenic 
Iron 
Manganese 

GROUNDWATER DATA SUMMARY 
MONITORING WELL SAMPLING 

Round 3 -January 2000 

1 - This value applies to the total of all organic substances listed in the New York State Groundwater Effluent Limitations table from 
the Div~sion of Water Technical and Operational Guidance Series (1.1 1) with a groundwater effluent limitation less than 100 ugll 

-Value taken from NYSDEC Class GA Guidance Value. 
(b) - Division of Water Technical and Operational Guidance Series (1.1.1) June 1998. 
b - Found in assoc~ated blanks. 
j - Estimated concentration; compound present below quantitation limit 
0 -Value is less than the contract-required detection limit but greater than the instrument detection limit 

N/A - Not available 
ND - Not detected at analvtical detection limit 

Note - Numbers rn bold exceed standard 

+Dsk No nLm~-~rvfi\dab\Ha~WaslaUOBS\60O\B50-423\Lab datauanuary MW xls January 51212000 11 12 05 AM+ 



TABLE 5-5 (Page 4 of 4) 

VOLATILE ORGANICS (pgll) 
Methane 
Ethene 
1,l-Dichloroethane 
1,l-Dichloroethene 
1, l  , l  -Trichloroethane 
1,2-Dichloroethane 
1,2-Dichloroethene(total) 
Chloroform 
Methylene Chloride 
Tetrachloroethene 
Trichloroethene 
Toluene 
Vinyl Chloride 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Xylenes (total) 
Total VOCs 

Metals (ugll) 
Arsenic 
Iron 
Manganese 

GROUNDWATER DATA SUMMARY 
MONITORING WELL SAMPLING 

Round 3 -January 2000 

[DL 5:1] 

ND 
ND 
27 
60 

290 d 
ND 
ND 
ND 
ND 
ND 

2 j 
ND 
ND 
ND 
ND 
M 
3 79 

2.8 B 
185 
356 

1 - This value applies to the total of all organic substances listed in the New York State Groundwater Effluent Limitations table from 
the Division of Water Technical and Operational Guidance Series (1.1.1) with a groundwater effluent limitation less than 100 ugll * - Vaiue taken from NYSDEC Class GA Guidance Value. 

(b) - Division of Water Technical and Operational Guidance Series (1.1 . l )  June 1998. 
b - Found in associated blanks. 
j - Estimated concentration; compound present below quantitation limit. 
B -Value is less than the contract-required detection limit but greater than the instrument detection limit. 

NIA - Not available. 
ND - Not detected at analvtical detection limit. 

Note. - Numbers in bold exceed standard 

+ ~ s k  NO \Ums-s~lWats\HazWasIeUOBS\BOD~5D-423Uab dataUanuar/ MW XIS January 51212000 11 12 05 AM+ 



1,3Dichbnz 1,3-~ichtorobenzene 
t PDichbnz 1,4-Dichlorobenzene 
Chlorobnz Chlorobenzene 
Ethyl benz Elhytbenzene 
PCE Tetrachloroethvlene 

LEGEND: 

Ethene 0.q 
1.1-DCA 8 
1.1-DCE 51 
1,I.l-TCA 85 
1,2-DCE 111 I j  
PCE I t  OOd 
TCE 150 

1,dDichbnz 1.4Dichbnz 4 I j  
TVOCs 1400.6 

Iron 837 
Manganese 57.4 -1 

Manganese 26.3 

Dibromochl ~ibromochlor&ethane Well. 1 .D. Total depth of well 
Bromodich Bromodichloromethane 
TCE Tnchloroelhylene 
VinylChlor Vinyl Chloride QUALIFIERS >;cow grade 0 1200 ft N-12345 70' 
Xylenes ttl Xylenes (total) 
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groundwater samples that were collected. The arsenic concentrations ranged from ND to 

3.6 pg/l (N-10324). Iron was found in all of the samples that were collected and the 

concentrations ranged from 67.1 pg/l (NRMW-02) to 14 100 pg/l (N- 1 1855). Manganese 

was found in all of the samples that were collected and the concentrations ranged from 

5.3 pg/l (NRMW-03) to 2360 pg/l (N-11855). Many of the samples exceeded the Class 

GA groundwater standards for iron and manganese. However it is believed the noted 

concentrations are the result of natural geochemical reactions in the aquifer and are not 

indicative of past disposal practices. 

5.2.4 Hydropunch Groundwater Sampling Results- January and February 2000 

Groundwater samples were collected at a 10-ft. sampling interval from 4 hydropunch 

groundwater sampling locations during January and February 2000. Each of the 

groundwater samples collected during this sampling effort were analyzed for VOC 

contamination. Analytical data summary sheets for these samples are also found in 

Appendix E. 

5.2.4.1 VOC Results. A summary of the analytical results from the hydropunch 

groundwater samples is found on Table 5-6 and shown on Figure 5-4. The analytical 

results for GWHP-0 1 indicate that 7 of the 10 samples that were collected exhibit VOC 

concentration in excess of the Class GA groundwater standards. Total VOC 

concentrations at this location ranged from ND (70 to 72 ft. sample) to 5497 pg/l (138 to 

140 ft. sample). TCE, PCE and their breakdown products were the primary contaminants 

detected, significant concentrations of 1,1,1 -TCA and it's breakdown products were also 

found (Figure 5-4). In general total VOC concentrations increased with depth between 90 
and 140 feet below the ground surface. 

The analytical results for GWHP-02 indicate that only two of the samples that were 

collected exhibited VOC concentration in excess of the Class GA groundwater standards. 

The two samples which exceeded the Class GA standards were the 100 to 102 ft sample 

and the deepest sample collected at 148 to 150 ft. (Figure 5-4). Total VOCs in the 100 to 

102 ft sample were 8 pg/l and 3 1 pg/l in the 148 to 150 ft. sample. 1,1,1 -TCA was the 

predominant compound in both samples. 

The analytical results for GWHP-03 indicate that 8 of the 9 samples that were collected 
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TABLE 5-6 (Page 1 of 12) 

GROUNDWATER DATA SUMMARY 
HYDROPUNCH SAMPLING 

January February 2000 

VOLATILE ORGANICS (pgll) [DL-25: I j [DL:25:1] 

1 ,l -Dichloroethane ND 750 d 880 d 
1 ,l -Dichloroethene ND 1600 d 1700 d 
1 .l ,1-Trichloroethane ND 790 d 820 d 
1,1,2-Trichloroethane 
1,2-Dichloroethane 
1.2-Dichloroethene(total) 
Acetone 
Carbon Disulfide 
C hloroethane 
Chloroform 
Methylene Chloride 
Tetrachloroethene 
Trichloroethene ND 1800 d 
Vinyl Chloride 
Xylenes (total) 
Total VOCs 

..-. > .  . . -,. . 

1 - This value applies to the total of all organic substances listed in the New York State Groundwater Effluent Limitations table from 
the Division of Water Technical and Operational Guidance Series (I .l .l) with a groundwater effluent limitation less than 100 ugil 

- Vafue taken from NYSDEC Class GA Guidance Value. 
(b) - Division of Water Technical and Operational Guidance Series (1.1 . l )  June 1998. 
j - Estimated concentra8on; compound present below quantitation limit. 

NIA - Not available. 
ND - Not detected at analytical detection limit. 

Note: - Numbers in bold exceed standard. 

+ D I s ~  No \\Lrns-srvrl\dala\HazWaste\JOBS\600\650-423\Lab dataWanuaryJanuaryBFebruary HP xlsebruary HP xls Hydropunch 51212000 11 11 18 AM* 



TABLE 5-6 (Page 2 of 12) 

GROUNDWATER DATA SUMMARY 
HYDROPUNCH SAMPLING 

January Februaq 2000 

VOLATILE ORGANICS (pg11) 
I, 1 -Dichloroethane 
I, 1 -Dichloroethene 
I , ?  ,1-Trichtoroethane 
I,? ,2-Trichloroethane 
1,2-Dichloroethane 
1,2-Dichloroethene(total) 
Acetone 
Carbon Disulfide 
Chloroethane 
Chloroform 
Methylene Chloride 
Tetrachloroethene 
Trichloroethene 
Vinyl Chloride 
Xylenes (total) 
Total VOCs 

1 - This value applies to the total of all organic substances listed in the New York State Groundwater Effluent Limitations table from 
the Division of Water Technical and Operational Guidance Series (1 .l. t )  with a groundwater effluent limitation less than 100 ugll. 

- Value taken from NYSDEC Class GA Guidance Value. 
(b) - Division of Water Technical and Operational Guidance Series (1 1 .l) June 1998 
j - Estimated concentration; compound present below quantitation limit. 

NIA - Not available 
ND - Not detected at analytical detection limit. 

Note: - Numbers in bold exceed standard. 

+r ' . \\Lms "?ta\Haz"'- "OBS\6Pm'"'" '23\Lat '- "-nuavJ - 'Februs - 'iebrus ' - ; Hydrc ' -12120Gf ' ' -  ' 8  AM+ 



TABLE 5-6 (Page 3 of 12) 

GROUNDWATER DATA SUMMARY 
HYDROPUNCH SAMPLING 

January February 2000 

VOLATILE ORGANICS (pgll) 
1, I -Dichloroethane 
1 , l  -Dichloroethylene 
1,1,1-Trichtoroethane 
1,1,2-Trichloroethane 
1,2-Dichloroethane 
1,2-Dichloroethylene(total) 

Carbon Disulfide 
Chloroethane 

Methylene Chloride 
Tetrachloroethylene 

1 -This vahe applies to the total of all organic substances listed in the New York State Groundwater Effluent Limitations table from 
the Division of Water Technical and Operational Guidance Series (1.1 . I )  with a groundwater effluent limitation less than 100 ug/l 

- Value taken from NYSDEC Class GA Guidance Value. 
(b) - Division of Water Technical and Operational Guidance Series (1.1 . l )  June 1998. 

J - Estimated concenlration; compound present below quantitation limit. 
NiA - Not available. 
ND - Not detected at analytical detection limit. 

Note: - Numbers in bold exceed standard. 

+Disk No \\Lms-s~rl\dala\HazWasIe\JOBS\600\650423\Lab data\JanuaryJanuaryMebruary HP xlsebruary HP r l s  Hydropunch 5/2/2000 11 11 18 AM+ 
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TABLE 5-6 (Page 5 of 12) 

GROUNDWATER DATA SUMMARY 
HYDROPUNCH SAMPLING 

January February 2000 

SDG Number 
Lab Sample Number 894848 894849 894850 
LMS Sample ID GWHP-2 (1 00-102) GWHP-2 (108-f 10) GWMP-2 (1 10-120) GWHP-2 (128-1 
Date Collected I 13112000 113112000 113f 12000 

VOLATILE ORGANICS (pgll) 
1 , I  -Dichloroethane 
1 , I  -Dichloroethene 
I, I ,l -Trichloroethane 
I, 1,2-Trichtoroethane 
1,2-Dichloroethane 
1,2-Dichloroethene(tota I) 
Acetone 
Carbon Disulfide 
Chloroethane 
Chloroform 
Methylene Chloride 
Tetrachloroethene 
Trichloroethene 
Vinyl Chloride 

.?i&wmw 
Total VOCs 

1 - This value applies to the total of all organic substances listed in the New York State Groundwater Effluent Limitations table from 
the Division of Water Technical and Operational Guidance Series (1.1.1) with a groundwater effluent limitation less than 100 ugll * - Value taken from NYSDEC Class GA Guidance Value. 

(b) - Division of Water Technical and Operational Guidance Series (1.1.1) June 1998. 
j - Estimated concentration; compound present below quantitation limit. 

NIA - Not available. 
ND - Not detected at analvtical detection limit. 

Note: - Numbers in bold exieed standard. 

+Disk No ~\Lms-s~rl\dataiHazWas1eiJO%S\600\650423\Lab dataiJanuaryJanua~8Febwary HP xlsebruaw HP xls Hydropunch 51212000 11 11 18 AM+ 



TABLE 5-6 (Page 6 of 12) 

GROUNDWATER DATA SUMMARY 
HYDROPUNCH SAMPLING 

January February 2000 

VOLATILE ORGANICS (pgll) 
1 , l  -Dichloroethane 
1 , l  -Dichloroethene 
1 , 1 ,1-Tnchloroethane 
1,1,2-Trichloroethane 
1,2-Dichloroethane 
1,2-Dichloroethene(total) 
Acetone 
Carbon Disulfide 
Chloroethane 
Chloroform 
Methylene Chloride 
Tetrachloroethene 
Trichloroethene 
Vmyl Chloride 

2MaeaQW 
Total VOCs 

1 - This value applies to the total of all organic substances listed in the New York State Groundwater Effluent Limitations table from 
the Division of Water Technical and Operational Guidance Series (1.1 . l )  with a groundwater effluent limitation less than 100 ug/l 

* -Value taken from NYSDEC Class GA Guidance Value. 
(b) - Division of Water Technical and Operational Guidance Series (1 . l .  1) June 1998. 
j - Estimated concentration; compound present below quantitation limit. 

NIA - Not available. 
ND - Not detected at analytical detection limit. 

Note: - Numbers in bold exceed standard. 

+1 \\Lms ~iaiHai  'OBS\6^"-"123iLat nuaryJ Febru: sebrua : Hydrt l212OOl I 0  AM+ 



TABLE 5-6 (Page 7 of 12) 

GROUNDWATER DATA SUMMARY 
HYDROPUNCH SAMPLING 

January February 2000 

B94856 
GWHPS (68-70) 

U3/2000 

VOLATILE ORGANICS (pgll) 
1,l-Dichloroethane 
1,l-Dichtoroethene 
l ,l ,I -Trichloroethane 
1,1,2-Trichtoroethane 
1,2-Dichloroethane 
1,2-Dichloroethene(total) 
Acetone 
Carbon Disuhde 
Chloroethane 
C hforoform 
Methylene Chloride 
Tetrachloroethene 
Trichloroethene 
Vinyl Chloride 
xhkmsmw 
Totai VOCs 

B94857 
GWHP-3 (78-80) GWHP-3 (BD of 68- 

U312000 

[DL:2.5: 11 

46 

230 d 

ND ND 

307 

1 - This value applies to the total of at1 organic substances listed in the New York State Groundwater Effluent Limitations table from 
the Division of Water Technical and Operational Guidance Series (1.1.1) with a groundwater effluent limitation less than 100 ugll * -Value taken from NYSDEC Class GA Guidance Value. 

(b) - Division of Water Technical and Operational Guidance Series (1.1 . l )  June 1998. 
j - Estimated concentration; compound present below quantitation limit. 

NIA - Not available. 
ND - Not detected at analytrcal detection limit. 

Note: - Numbers in bold exceed standard. 

tD~sk No l\Lms-srvrlldata\HazWast~UOBS!600\650423\Lab data\JanuaryJanuary&February HP xlsebruaw HP xls Hydropunch 51212000 11 11 10 AM+ 



TABLE 5-6 (Page 8 of 12) 

GROUNDWATER DATA SUMMARY 
HYDROPUNCH SAMPLING 

January February 2000 

SDG Number 
Lab Sample Number 
LMS Sample ID 
Date Collected 

VOLATILE ORGANICS (pgll) 
1 , l  -Dichloroethane 
1,l-Dichloroethene 
1 ,1,1-Trichloroethane 
1,1,2-Trichloroethane 
1,2-Dichloroethane 
1,2-Dichloroethene(total) 
Acetone 
Carbon Disulfide 
Chloroethane 
Chloroform 
Methylene Chloride 
Tetrachloroethene 
Trichloroethene 
Vinyl Chloride 

4!kl=m& 
Total VOCs 

1 -This value applies to the total of all organic substances listed in the New York State Groundwater Effluent Limitations table from 
the Division of Water Technical and Operational Guidance Series ( 1  .l .l) with a groundwater effluent limitation less than 100 ug/l 

-Value taken from NYSDEC Class GA Guidance Value. 
(b) - Division of Water Technical and Operational Guidance Series (1 . I  .l) June 1998. 
j - Estimated concentration; compound present below quantitation limit. 

N/A - Not available. 
ND - Not detected at analytical detection limit. 

Note: - Numbers in bold exceed standard. 
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TABLE 5-6 (Page 10 of 12) 

GROUNDWATER DATA SUMMARY 
HYDROPUNCH SAMPLING 

January February 2000 

VOLATILE ORGANICS (pgll) 
1 ,l -Dichloroethane 
1 ,l -Dichloroethene 
1,l  ,1-Trichloroethane 
1,1,2-Trichloroethane 
1,2-Dichloroethane 
1,2-Dichloroethene(total) 
Acetone 
Carbon Disulfide 
Chloroethane 
Chloroform 
Methylene Chloride 
Tetrachloroethene 
Trichloroethene 
Vinyl Chloride 

XYhEmm 
Total VOCs 

1 -This value applies to the total of all organic substances listed in the New York State Groundwater Effluent Limitations table from 
the Division of Water Technical and Operational Guidance Series (1.1 . l )  with a groundwater effluent limitation less than 100 ug/l 

-Value taken from NYSDEC Class GA Guidance Value. 
(b) - Division of Water Technical and Operational Guidance Series (1.1 . l )  June 1998. 

j - Estimated concentration; compound present below quantitation limit. 
N/A - Not available. 
ND - Not detected at analytical detection limit. 

Note: - Numbers in bold exceed standard. 



TABLE 5-6 (Page 1 1 of 12) 

GROUNDWATER DATA SUMMARY 
HYDROPUNCH SAMPLING 

January February 2000 

SDG Number 
Lab Sample Number 894872 

' LMS Sample ID 
Date Collected U912000 U912000 

VOLATILE ORGANICS (pgll) 
I, 1 -Dichloroethane 
l , l  -Dichloroethene 
l,l, 1 -Trichloroethane 
1,1,2-Trchloroethane 
1,2-Dichloroethane 
1,2-Dichloroethene(total) 
Acetone 
Carbon D~sulfide 
Chloroethane 
Chloroform 
Methylene Chloride 
Tetrachloroethene 
Trichloroethene 
Vmyl Chloride 

x!dm&hw 
Total VOCs 

1 - This value applies to the total of all organic substances listed in the New York State Groundwater Effluent Limitations table from 
the Division of Water Techn~cal and Operational Guidance Series (1.1 . l )  with a groundwater effluent limitation less than 100 ugil 

- Value taken from NYSDEC Class GA Guidance Value. 
(b) - Division of Water Technical and Operational Guidance Series (1.1.1) June 1998. 

j - Estimated concentration; compound present below quantitation limit. 
N/A - Not available. 
ND - Not detected at analytical detection limit 

Note: - Numbers in bold exceed standard 
a 
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TABLE 5-6 (Page 12 of 12) 

GROUNDWATER DATA SUMMARY 
HYDROPUNCH SAMPLING 

January February 2000 

VOLATILE ORGANICS (pgll) 
1 , l  -Dichforoethane 
1 , l  -Dichloroethene 
1 , l  ,l -Trichloroethane 
1,1,2-Trichloroethane 
1,2-Dichloroethane 
1,2-Dichloroethene(total) 
Acetone 
Carbon Disulfide 
Chloroethane 
Chloroform 
Methylene Chloride 
Tetrachloroethene 
Trichloroethene 
Vinyl Chloride 

x y k I E a w  
Total VOCs 

1 - This value applies to the total of all organic substances listed in the New York State Groundwater EMuent Limitations t 
the Division of Water Technical and Operational Guidance Series (1.1.1) with a groundwater effluent limitation less tha 

-Value taken from NYSDEC Class GA Guidance Value. 
(b) - Division of Water Technical and Operational Guidance Series (1.1.1) June 1998. 
j - Estimated concentration; compound present below quantitation limit. 

NIA - Not available. 
ND - Not detected at analytical detection limit 
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exhibit VOC concentration in excess of the Class GA groundwater standards. Total VOC 

concentrations at this location ranged from 6 (58 to 60 ft. sample) to 3 15 pgll (78 to 80 ft. 

sample). I, I, I -TCA was the primary contaminant detected, significant concentrations of 

PCE, TCE, and it's breakdown products were also found (Figure 5-4). The highest VOC 

concentrations were found between 80 and 100 ft below the ground surface. 

The analytical results for GWHP-04 indicate that only trace levels of VOC are present at 

this location (Figure 5-4). Only one of the samples (58 to 60 ft.) that were collected 

exhibited VOC concentrations in excess of the Class GA groundwater standards. PCE 

was found in this sample at a concentration of 8 pgll. 

5.3 DATA ANALYSIS AND AREAS OF IMPACTED GROUNDWATER 

The groundwater contamination problem associated with the NCIA was first discovered in 

1985 (NCDOH 1986). Since that time several extensive sampling efforts have been 

conducted at the NCJA to determine the sources and extent of this contamination. A major 

portion of the effort of this off-site groundwater RI has been to compile and interpret the 

historical data to determine the fate and transport of the contaminants as they relate to off- 

site locations. 

5.3.1 Area of Historically Impacted Groundwater 

The area of historically impacted groundwater is shown on Figures 5-5 to Figure 5-8. The 

purpose of these figures is to illustrate the historical extent of the VOC contamination 

associated with the NCIA. The impacted area was determined by extracting the highest 

total VOC result for each of the availible groundwater sampling points including 

monitoring wells, geoprobes, and hydropunch sampling locations. These results were then 

contoured to provide an indication of the extent and maximum VOC concentrations that 

have historically been found within the impacted area between the late 1970's and the 

present. Each of the concentration areas enclosed by the contours is somewhat generalized 

in that some of the data points within them may exhibit higher or lower concentrations. The 

purpose of these figures is to depict the maximum extent of the groundwater contamination. 

The individual figures are broken down by depth to show the various levels of groundwater 

contamination with depth. The 0 to 64 ft below ground surface figure is intended to show 
1 
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the levels of contamination found in the immediate vicinity of the watertable. The 65 to 99 

fi. below ground surface depicts the contaminant levels at the transition zone between the 

UGA and the Magothy Aquifer. The remaining two figure depict the contaminant levels in 

the upper Magothy Aquifer. Two separate depth intervals (1 00 to 124 ft. and 125 to 200 ft.) 
are presented since to was noted that a distinctly different distribution of contaminants was 

noted between the two depth intervals. Due to the limited data available for depths greater 

than 200 ft the distribution of contaminants at the deeper depths was not plotted. 

5.3.2 Area of Impacted Groundwater 1998 to 2000 

The groundwater contaminant plume configuration based on the data collected since 

September 1998 is shown on Figure 5-9 to Figure 5-12. The purpose of these figures is to 

show the generalized present day configuration of the groundwater contamination plume. 

These figures are also broken down into the same depth intervals presented for the historical 

data. 

5.3.3 Temporal Variations in Groundwater Quality 

In order to compare the groundwater contaminant distribution to the present day distribution 

and the historical area of impacted groundwater plume configuration maps were prepared 

using the data collected over 3 separate intervals of time. Earliest data from the NCM area 

dates back to 1977, however it is not until the early 1990's that sufficient data is available 

for analysis. The selected intervals of time include the data collected prior to 1993 (Figures 

5- 13 to 5- 16), from 1993 to 1996 (Figure 5- 17 to 5-20), and 1996 to 2000 (Figure 5-2 1 to 5- 

24). The intervals were selected based on an analysis of the database to insure that 

sufficient data fell between the time interval to provide a reasonable representation of the 

plume configuration. Over some of the time intervals only minimal data for the deeper 

depths are available for analysis. For those depth intervals over time with limited data the 

data was not contoured. For these figures the values for total VOCs for the individual 

points is presented directly on the figure. 

in addition to the p l q e  configuration maps concentration vs. time plots for individual 

wells were prepared and are presented in Appendix G ,  The wells included in this analysis 

were selected from the database based on the number of sampling events over the time 

period of interest. Currently the database contains groundwater quality information for 182 
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Figure 5-1 0 

Area of Impacted Groundwater 
Based on Data From 

September 1998 to Present 
65-99 ft BGS 









Figure 5-14 
Area of Impacted Groundwater 

Based on Data Collected 
Prior to 1993 
65-99 ft BGS 



Figure 5-1 5 

Area of Impacted Groundwater 
Based on Data Collected 

Prior to 1993 
100-124 ft BGS 
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natural variation it was believed that a minimum of six data points were needed to establish 

a trend. Of the 40 wells, 12% exhibit an apparent increasing trend in total VOC 

concentrations while 55% exhibit an apparent decreasing trend. The remaining wells either 

have historically only exhibited low levels of contamination (8% of the wells) or did not 

appear to have either a decreasing or increasing trend in concentration (25% of the wells). 

Further analysis of the 40 well subset to determine if the distribution of individual VOCs 

has changed over the years indicates the concentrations of parent and breakdown products 

has remained in a relatively steady state over the years. Since this analysis was inconclusive 

in showing if naturally occurring degradation of the parent compounds (PCE, TCE, 1, I ,1- 

TCA) was occurring the entire database was analyzed to determine if the relative 

percentages of breakdown products were increasing with time. This analysis was 

completed by comparing the relative percent of each individual compound to the total 

VOCs for the earliest availible, and latest availible sampling data. The results of this 

analysis were then plotted on the site base map (Figure 5-25 and 5-26) to determine if any 

spatial relationships are present. This analysis is further discussed in Chapter 6. 

5.3.4 Contaminant Distribution with Depth 

Groundwater sampling with depth was conducted as part of this investigation and several 

previous investigations. The analytical results from these sampling efforts indicate that the 

contaminants associated with the NCIA are vertically stratified both on-site and off-site. A 

series of cross sections across the major plume areas were prepared to clearly illustrate the 

stratified nature of the contaminants, and the plumes position in relation to the source areas 

and the Bowling Green supply wells. The total VOC values presented on the cross sections 

are from the data collected from September 1996 to the present and are representative of the 

current contaminant levels in the aquifer. As needed certain data points have been projected 

onto the cross section in areas of limited data. Cross section A-A' (Figure 5-27) runs 

southwest along the axis of the eastern plume downgradient through the Bowling Green 

supply wells. Cross section B-B' (Figure 5-28) and C-C' (Figure 5-29) also run in a 

southwestern direction along the axis of the central and western plumes respectively. The 

final cross seEtion, D-D' (Figure 5-30), is oriented along the alignment of Old Country 

Road and Grand Boulevard. 
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CHAPTER 6 

SUMMARY AND CONCLUSIONS 

6.1 FIELD INVESTIGATION 

The off-site groundwater RI for the NCIA was performed to further characterize the nature 

and extent of the known groundwater contamination discovered during the previous 

investigations associated with this site. The field investigation included two phases; the 

first phase of the RI included two rounds of groundwater monitoring well sampling, and the 

construction and sampling of 4 new shallow monitoring wells at off-site locations. The 

second phase of the R1 included a third round of monitoring well sampling, and the 

completion of four hydropunch-sampling locations. 

A total of 49 groundwater samples were collected fiom 49 monitoring wells during the first 

round of sampling (May 1999) including 41 existing wells, the four new shallow 

monitoring wells, and the four Bowling Green early warning wells. The NYSDEC contract 

laboratory analyzed each of these groundwater samples for VOCs. 

During the second round of sampling in August 1999 a total of 49 groundwater samples 

were collected fiom same subset of wells as the first sampling round in April 1999. The 

NYSDEC contract laboratory also analyzed each of these groundwater samples for VOCs. 

The third round of monitoring well sampling (January 2000) included a 24 well subset of 

the first and second round monitoring wells. Each of these wells were analyzed for VOCs 

and a number of other physical and chemical parameters to assist in the MNA evaluation. 

A total of 39 groundwater samples were collected from four separate off-site hydropunch 

groundwater sampling locations. These samples were collected beginning at the watertable 

and continuing to a total depth of 150-ft. below the ground surface at 10-foot sampling 

intervals. Each of these samples were analyzed by the NYSDEC contract laboratory for 

VOCs. 
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6.2 DATA INTERPRETATION 

The groundwater contamination problem associated with the NCIA was first discovered in 

1985 (NCDOH 1986). Since that time several extensive sampling efforts have been 

conducted at the NCIA to determine the sources and extent of this contamination (Table 5- 

1). A major portion of the effort of this off-site groundwater RI has been to compile and 
interpret the historical data to determine the fate and transport of the contaminants as they 

relate to off-site locations. 

6.2.1 Area of Historically Impacted Groundwater 

The area of historically impacted groundwater is shown on Figures 5-5 to 5-8. Overall this 

set of figures shows the maximum area of impacted groundwater since it was prepared 

using the highest noted concentration of total VOCs over the years. The inferred 

isoconcentration contours are based on a logarithmic scale beginning a 100 pg/l and 

progressing through 1,000 pg/l. This contouring resulted in three individual plume areas 

over the three depth intervals examined with the exception of the deepest depth level (125 

to 200 fi below the ground surface) where only two apparent plwne areas were found. 

The eastern most plume is located west of Frost Street and south of Summa Avenue with its 

source area centered about the Frost Street sites (#I-30-0431, M, and L) (Figure 5-5). The 

nature and extent of the contamination in this area has been relatively well defined during 

the RI at these sites and this plume area exhibits the highest concentrations associated with 

the NCIA (LMS 1999). The primary contaminant of concern in this plume area is PCE and 

it's associated breakdown products. The total VOC concentrations in the shallow 

groundwater in this area exceeded 10,000 pg/l at four sampling locations in the shallow 

groundwater, the very high concentrations suggest that DNAPL is present in this vicinity. 

The shallow groundwater contamination associated with this plume area extends just south 

of Old Country Road (Figure 5-5). The axis of the plume is generally in the direction of the 

flow direction found for the shallow groundwater. 

The total VOC concentration increases with depth in the eastern plume and reaches it's 

highest concentrations at the 65 to 99 ft. interval with the highest single measurement of 

over 100,000 pgll at the center of this plume area (Figure 5-6). It is believed that the 

extremely high concentrations noted in the area are the result of NAPL within the fine- 
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grained matrix of the transition zone between the UGA and Magothy Aquifer. The 

maximum extent of this plume is slightly smaller than the noted plume in the shallow 

groundwater. At the deeper depth intervals (1 00-124 ft and 125 to 200 ft below the ground 

surface) the contaminant concentrations decrease on-site (north of Old Country Road) as it 
appears that the plume has not migrated vertically downward in this area (Figure 5-7 and 5- 

8). It is not known whether this is a function of the time required to migrate to this depth or 

whether the fine-grained nature of the material at this depth is preventing downward 

migration. The planned active groundwater remediation at the Frost Street sites should 

facilitate source removal and limit the further potential for downward migration on the site. 

At the deeper depths off-site, the eastern plume and the central plume are co-mingled. 

Generally the highest total VOC concentrations (TVOC > 1000 pgll) are located south of 

Old Country Road just north of the Bowling Green wellfield. At the deeper depths the data 

is somewhat limited, the hydropunch data collected during the installation of the early 

warning wells indicate that beyond 150 feet the contaminant concentrations drop off 

rapidly. 

The second plume area is located in the central section of the industrial area with the most 

highly concentrated area south of Main Street (Figure 5-5). The source area of this plume 

appears to be the Arkwin Industries site (#I-30-043D), and the Tishcon Corporation sites 

(#I-30-043V and E). The noted contamination north of Main Street is attributable to the 

Tishcon Corporation site (# 1 -30-043C) and the delisted Metpar Steel site (# 3-30-0436). 

The former LAKA site (1-30-043K) is also located within the western portion of this plume 

area. In this plume area the primary contaminant of concern is 1,1,1-TCA and its 

breakdown products. Significant concentrations of TCE and PCE were also found at certain 

sampling locations especially at the deeper depths off-site. The total VOC concentrations in 

the shallow groundwater in this area exceeded 10,000 pgll at three sampling locations and 

exceeded 1,000 pgll at two locations in the shallow groundwater (Figure 5-5). The highest 

concentrations are located directly downgradient of the Tishcon Corporation site (#I-30- 

043E) and the very high concentrations suggest that NAPL is present in this vicinity. The 

high concentrations found on-site suggest that the on-site areas will continue to act as a 

source of contamination to the off-site groundwater. The planned active remedial measures 

on-site should serve to reduce the mass of contaminants available as a source for the off-site 

contamination. The shallow off-site groundwater contamination associated with this plume 

area extends south of Old Country Road to just north of the Bowling Green wellfield 

(Figure 5-5). 
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Since this plume area extends into the vicinity of the Bowling Green wellfield the 

contaminant distribution with depth is critical. Both of the deeper depth intervals (Figure 5- 

7 and 5-8) indicate that a large relatively highly concentrated plume (TVOC> 1,000 pgA) 

exists south of Old Country Road. The hydropunch sampling location completed on Myron 

(GWHP-01) (Figure 5-4) indicates that total VOC concentrations range from 856 to 5,480 

pg/l between 100 and 140 ft below the ground surface, at these depths the primary 

contaminant of concern is TCE and 1,I-DCE. An additional groundwater hydropunch 

sampling location (GWHP-02) was completed in this area. This hydropunch was located 

directly downgradient of the Bowling Green wells within Basin 51. This hydropunch 

sampling location exhibited significantly lower concentrations at the deeper depths that 

GWHP-01. Total VOC concentrations at this location ranged from ND to 8 pgll between 

100 and 140 ft. The highest total VOC concentration found at this location was 3 1 pgll in 

the deepest sample that was collected. Previous sampling conducted during the installation 

of the Bowling Green early warning wells indicate that at the two early warning well 

location the total VOC concentrations tend to decrease below 150 ft below the ground 

surface. 

The final plume area is located in the western section of the industrial area and extends from 

the Long Island Railroad to just south of Old Country Road (Figure 5-5). The most 

upgradient source area for this plume appears to be the 118-130 Swalm Street site (#I-30- 

043P). Several other Class 2 sites including Atlas Graphics (#I-30-043B), IMC Magnetics 

(1-30-043A), and 299 Main Street (1-30-043s) are also located within this plume area. The 

primary contaminants of concern in this plume depends on location, significant 

concentrations of TCE, PCE, and 1 ,l,l-TCA area found throughout the plume. The total 

VOC concentrations in the shallow groundwater in this area exceeded 1,000 pgA at six 

sampling locations. Three of the six are located on the 1 18-130 Swalm Street site while the 

other three are located downgradient south of Main Street. The shallow groundwater 

contamination associated with this plume area extends approximately 100 feet south of Old 
Country Road. Between Grand Boulevard and Old Country Road the plume extends over a 

seven block residential area (Figure 5-5). This plume area reaches its maximum apparent 

extent in the shallow groundwater which may indicate that this plume is representative of 

more recent discharges or that the contaminants were released as dissolved product and has 

not vertically migrated downward. 
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6.2.2 Area of Impacted Groundwater- 1998 to 2000 

The current area of impacted groundwater based on data collected from 1998 to 2000 

(Figure 5-9 to 5-12) is very similar to the area of historically impacted groundwater. Three 

plume areas are present including the eastern, central, and western plume and they are of 

generally the same aerial extend and shape. In some cases the plume area have decreased in 

apparent size fiom the historically impacted area. This is caused in some cases as a result of 

a lack of data in certain locations and in other locations by an actual decrease in 

contaminant concentrations. Over all four depth ranges examined the contaminant levels 

are very similar during this period of time as the historically impacted area of groundwater, 

and the impacted groundwater areas between 1993 to 1996. 

Over the various depth ranges for the eastern plume area the plume configuration is 

essentially the same when comparing the historically impacted area and the data collected 

between 1998 to 2000 over the two shallow depths (Figures 5-5 and 5-9, Figures 5-6 and 5- 

10). The differences at the deeper depths (Figures 5-7 and 5-1 1, Figures 5-8 and 5-12) are 

the attributable to a lack of sampling points over the particular time period of 1998 to 2000. 

The data collected during 1998 to 2000 is consistent with the previous data: PCE is the 

primary contaminant of concern both on-site and off-site. At off-site locations significant 

concentrations of breakdown products were also found fiom 1998 to 2000. As noted in the 

historical data the apparent source area for this contamination are the Class 2 sites in the 

vicinity of the Frost Street sites. 

When comparing the available data for the shallow depth (0-64 ft bgs.) for the central plume 

during the period 1998 to the present (Figure 5-9) against the historical data (Figure 5-5) 

only minor differences in the plume configurations are noted. It is believed the minor 

differences are attributable to the limited number of sampling points available fiom 1998 to 

the present for on-site locations within the industrial area. For the depth range between 65 

to 99 ft bgs significant differences are noted between the historical data (Figure 5-5) and the 

current data (Figure 5-9). Although a trend toward lower total VOC concentrations in the 

primary source area is apparent it is not known if this trend actually exists or if it is a result 

of limited data fiom 1998 to the present. For the two deeper depths of the central plume the 

primary differences in the present plume configuration vs. the historical plume 

configuration appear to be in the lower (less than 1000 pg/l) concentration fringe areas of 
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the plume. For example the historical data indicates that the maximum extent of the 100 to 

124 fi plume area should extend 300 ft downgradient of Washington Avenue while the 

latest RI data indicates that this plume area extends to just north of Washington Avenue. In 
this case it is not known whether this indicates a decrease in concentration with time or is 

simply a function of the available sampling data with depth. 

Comparing the various plume configurations with depth for the western plume is difficult 

since little actual data was historically collected downgradient of the source areas for this 

plume. This RI focused on the potential off-site impacts from this plume and the data 

indicates that this plume does not appear to extend to the deeper depths at high 

concentrations (greater than 1000 pg/l). During the RI, hydropunch data collected at 

GWHP-03 located on Fieldstone Street (Figure 5-4) indicates that the highest concentration 

area of this plume extends from 78 to 100 fi with total VOC concentrations ranging from 

123 to 3 15 pg/l. At the deeper depths the concentrations appear to be decreasing with the 

exception of 138 to 140 fi bgs (total VOCs 134 pgll). 

6.2.3 Area of Impacted Groundwater- Prior to 1993 to 2000 

The previous data collected prior to 1993 (Figure 5-1 3 to 5-1 6), 1993 to 1996 (Figure 5-1 7 

to 5-20), and 1996 to 2000 (Figure 5-21 to 5-24) provide a means of comparing this data to 

the current and historically impacted areas of groundwater. For the data collected from 

1993 to 1996 it is important to note that the data is somewhat limited since the 

investigations conducted during this period were focused toward sampling the on-site 

groundwater at depths less than 100 ft below the ground surface. Again overall each of the 

plume areas at each of the shallow and intermediate depths appear to be generally of the 

same shape, size and magnitude of contamination. At the deepest depths the data is limited, 

the available data does not indicate an increasing plume size or increasing trend in 

contamination. Overall in comparing the various plume configurations based on the data 

collected over the specified years the strongest apparent trend is that the overall plume 

configurations have not significantly changed when the effect of limited data for specific 

areas is screened out. 

6.2.4 Temporal Variations in Groundwater Quality in Individual Wells 

The groundwater wells included in the temporal variation analysis were selected from the 
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database based on the number of sampling events over the time period of interest. Currently 

the database contains groundwater quality information for 182 wells. Of the 40 wells that 

were included in this temporal evaluation of total VOC concentrations, 12% exhibit an 

apparent increasing trend in VOC concentrations while 55% exhibit an apparent decreasing 

trend. The remaining wells either have historically only exhibited low levels of 

contamination (8% of the wells) or did not appear to have either a decreasing or increasing 

trend in concentration (25% of the wells). 

Although this analysis contains a large degree of variability and uncertainty some general 

conclusions can be made. Greater than 50% of the wells appear to be decreasing in 

concentration. It is believed the reduction in concentrations in these wells is directly related 

to the changes in the disposal practices once county sewers were installed in this area. After 

the mid-1980's most of the industrial wastewater generated in the industrial area was 

directed to the newly installed sewer system rather than on-site leaching pools. Thirty- 

seven percent of the wells continue to exhibit significant concentrations of VOCs and of 

these approximately half shows an apparent increase in VOC concentrations over the years. 

This suggests that although the concentrations of VOCs in the groundwater appear to be 

decreasing in a large percentage of the wells a similar percentage of the wells have not show 

improvement or are increasing in concentration. This conclusion indicates that an active 

remedial alternative will be required to meet the remedial action objectives. Of special 

concern are those wells that are increasing in concentration. The 12% of wells that 

exhibited an increasing concentration included 5 wells. Three of the 5 wells are supply 

wells (N-5655, N-8956, and N-8957) including the two Bowling Green production wells 

(N-8956 and N-8957). 

The analysis of the entire database to evaluate if the distribution of individual VOCs has 

changed over the years is plotted on Figure 5-26 and 5-27. This analysis compares the 

relative percentages of each individual compound to the total VOCs for the earliest 

available and latest available sampling data. This analysis did not indicate that there is a 

definite trend to indicate that the parent compounds are naturally degrading to their 

breakdown products. It is expected that if naturally occurring processes were degrading the 

parent chlorinated compounds the relative percentages of the parent compounds would be 

decreasing while the relative percentages of the breakdown products would increase. This 

should hold especially true for the areas downgradient away fiom the on-site source areas. 
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6.2.5 Chemical Fate and Transport 

The overall contaminant distribution is related to a number of factors that are difficult to 

quantify for this site. In order to describe the contaminant distribution with depth a 

conceptual model of contaminant fate and transport at the site was developed. In 

developing the a conceptual model the following characteristics of the site were considered: 

a Contaminant source areas and the nature of the contaminants 

Site geology 

Site hydrogeology including the influence of the Bowling Green production wells 

The source areas for the on-site groundwater and off-site groundwater contamination at the 

NCIA is clearly attributable to the individual facilities on the New York State Registry of 

Inactive Hazardous Waste Disposal Sites as Class 2 sites. Sampling conducted during this 

investigation and previous investigations has not identified any additional sources for this 

contamination, including any upgradient off-site sources. The primary contaminants of 

concern are compounds typically known as chlorinated solvents such as 1'1'1 -TCA, PCE, 

and TCE. In some areas compounds associated with petroleum products such as gasoline 

are also found but overall the contamination is specific to chlorinated solvents and their 

breakdown products. These chlorinated solvents were used extensively by industry for 

degreasing and cleaning operations. A number of industries that used large amounts of 

these compounds were or still are located in the industry area. Prior to this area receiving 

county sewer service (early to mid-1980's) the waste products from these operations were 

disposed of into on-site leachpools or drywells. Much of the disposal likely occurred in the 

1960's to early 1980's, industrial development in the area began in the late 1950's and the 

area was essentially built out for industrial and commercial uses by the late 1970's. Once 

placed in the leachpools or drywells the wastes migrated vertically through the unsaturated 

zone and eventually found their way into the groundwater. 

Chlorinated solvents exhibit densities greater than water and tend to sink in their pure form 

when released to groundwater. The solubility of the parent chlorinated compounds are 

. 4,400 mgll for 1,1,1-TCA, 1,100 mg/l for TCE, and 150 mg/l for PCE. As these 

compounds are found in several areas of the site in excess of 10 percent of their solubility 

limit and it is believed that non-aqueous phase liquid (NAPL) is present in the aquifer. The 

areas where NAPL are likely present include the eastern plume area near the Frost Street 
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sites, the central plume area near the Tischon sites, and the western plume near the IMC 

Magnetics site. In an effort to contain the continuous source of contamination associated 

with the NAPL at these sites the selected remedial action for the individual sites includes 

some type of active groundwater remediation. Although these on-site remedial measures 

may take many years to remove the source of contamination it is believed they will 

significantly reduce the mass of contaminants leaving the industrial area. 

The geology at the site consists of a thick sequence of stratified unconsolidated sands, silts, 

and gravels. Only the deeper basal portion of the Magothy Formation is currently used as a 

source of raw public drinking water. The remainder of the formation owing to its stratified 

nature with many fine-grained zones tends to confine the lower portion of the formation. 

The other important feature of the geology at the site that influences the contaminant fate 

and transport is the relationship between the watertable and the transition zone between the 

upper glacial sands and gravels and the Magothy Formation. It is believed that across many 

areas of the site the watertable is found within the transition zone and the upper glacial 

sands are unsaturated. This provides a mechanism for the contaminants to enter the upper 

zones of the Magothy Formation rather than being quickly transported horizontally in the 

much coarser upper glacial sands and gravels. 

The site hydrogeology is typical of this area of Long Island, the groundwater flow direction 

in this area is to the southwest (Figure 6-1, LMS 1999, LMS 1997, LMS 1996) under a 

gentle gradient. This results in groundwater flow velocities ranging fiom .5 Wday in the 

coarse-grained sands and gravels in the UGA to 0.1 Wday in the upper portion of the 

Magothy Aquifer. The presence of the Bowling Green supply wells also produces a 

significant downward vertical gradient in the vicinity of the NCIA. The Bowling Green 

Estates Water District uses two production wells (Well #1 and Well #2) located south of 

Old Country Road. Both wells were installed in 1975 and are completed in the basal 

water-bearing portion of the Magothy Aquifer. Each well has a permitted capacity of 

1400 gpm. Well #1 is 532.5 ft deep with a screened zone from 478 to 527.5 ft. Well #2 

is 583.5 ft deep with a screened zone from 524 ft to 583.5 ft. An air stripper and carbon 

filters currently treat the well water; its average pumping rate is approximately 1200 gpm, . 
with one well pumped at a time. The resultant drawdown near the wellhead during 

pumping is reported to be approximately 50 feet. This results in vertically downward 

gradient of , l  Wft at the wellhead that is several orders of magnitude greater than the 

horizontal gradient. Radially outward from the well the drawdown decreases which 
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would tend to lower the vertical gradient. The aerial extent of the drawdown (cone of 

depression) caused by the Bowling Green wells likely extends under most of the eastern 

and central plumes. The lower values in head within the cone of depression create a 

significant downward vertical gradient across the confining sands, silts and clays found 

between the 150 and 450 foot level. This portion of the formation would appear to be the 

only limiting factor in preventing the migration of the contaminants to the supply wells. 

Due to its deep depth, the data available to describe this portion of the formation is limited. 

Based on the four borings which have penetrated to the basal section of the formation (the 

two supply wells and the two deep early warning wells) it appears that some of the clay 

layers are relatively thick and continuous in the vicinity of the supply wells. It is believed 

the hydraulic conductivity of the formation between 150 ft and 450 ft is generally low. 

However, it is not known if zones of higher permeability might serve as downward conduits 

for the contamination. 

6.3 POTENTIAL EXPOSURE PATHWAYS 

Currently there are no existing pathways of exposure to the groundwater within the NCIA 

since the groundwater is not utilized in any capacity, including as a source of drinking 

water. The potential for off-site exposure pathways downgradient of the NCIA through the 

groundwater will be addressed as part of Task 7 of this assignment and full described within 

the FS report (Chapter 8). 

6.4 REMEDIAL ACTION OBJECTIVES 

Remedial action objectives are developed for a site to determine the levels to which 

contaminant concentrations must be reduced to protect human health and environment. The 

remedial action levels for this site are based on established NYSDEC Class GA 

groundwater standards for each of the contaminants of concern. 
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