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1. Introduction
 

1.1 General 

ARCADIS G&M, Inc. (ARCADIS) and ARCADIS Engineers & Architects of New York, P.c. (AEANY) 
originally prepared this Performance Analysis and Design Modification (PADM) Plan on behalf of Lockheed 
Martin Corporation (Lockheed Martin) for the Off-Site Interim Remedial Measure (IRM) for Operable Unit 2 
(OU-2) associated with the Former Unisys Corporation (Unisys) facility located in Great Neck, New York (see 
Figure I). This PADM Plan was subsequently revised by BBL Environmental Services, Inc. (BBLES), in 
conjunction with Blasland, Bouck & Lee, Inc. The former Unisys site, located at 365 Lakeville Road, is 
classified by the New York State Department of Environmental Conservation (NYSDEC) as a Class 2 Site in 
the Registry of Inactive Hazardous Waste Disposal Sites in New York State (Site No. 130045) due to the 
presence of volatile organic compounds (VOCs) in soil and groundwater. The former Unisys site, which is 
currently owned by i.park, Lake Success, LLP (i.park), is designated as Operable Unit I (OU-I), whereas OU-2 
addresses off-site areas. 

An OU-2 Remedial Investigation (RI) is in progress and being conducted under NYSDEC Administrative Order 
on Consent (AOC) No. W-I-0527-91-02, dated December 13, 1991. Based on the results of the OU-2 RI 
obtained to date, an IRM is being implemented for the OU-2 area. The NYSDEC-approved Off-Site IRM was 
installed between the Northern State Parkway and the Long Island Expressway (see Figure 2). The goals of the 
Off-Site IRM are to help protect public drinking water wells and retard further constituent migration into the 
North Hills Special Groundwater Protection Area (SGPA). 

The conceptual Off-Site IRM is documented in the NYSDEC-approved OU-2 IRM South System Groundwater 
Remediation Work Plan (hereinafter called the OU-2 South IRM Work Plan), dated May 29, 2003. The PADM 
Plan describes the parameters, conditions, and procedures that will be used to evaluate the effectiveness of the 
Off-Site IRM. In general, a PADM Plan identifies the criteria for which the operation of remediation systems 
may be terminated. However, in this case, because the Off-Site IRM will eventually be combined with the OU
I groundwater system in an integrated remedy for groundwater, it is premature to determine the shutdown 
criteria for the Off-Site IRM. After the final remedy for the off-site areas has been finalized and implemented as 
part of an OU-2 Record of Decision (ROD), shutdown criteria will be developed for the integrated OU-I/OU-2 
remedy and these criteria will be presented in the PADM Plan for the final remedy for the site. 

1.2 PADM Plan Organization 

In addition to this introduction (Section I), this PADM Plan is organized as outlined below. 

•	 Section 2 (Project Background) provides a brief summary of project information. 

•	 Section 3 (Project Objective and Remedial Goals) includes the objective and remedial goals of the Off-Site 
IRM, and summarizes how the Off-Site IRM will be operated to meet the remedial goals. 

•	 Section 4 (Description of Off-Site IRM) provides a general description of the Off-Site IRM. 

•	 Section 5 (Performance Analysis and Effectiveness Evaluation) describes the elements of monitoring the 
short- and long-term performance and effectiveness of the Off-Site IRM. It is divided into two subsections. 
The first presents the performance analysis and effectiveness evaluation of the Groundwater Recovery 
System. This subsection also describes the components of the groundwater recovery system along with the 
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monitoring and reporting schedule. The second presents the performance analysis and effectiveness 
evaluation of the groundwater treatment system, including the required emission control system. 

•	 Section 6 (Record Keeping and Reporting) describes the means of recording and reporting routine 
maintenance, monitoring and sampling activities. 

•	 Section 7 (Shutdown Evaluation) describes how the Off-Site IRM will be integrated with the OU-1 System 
and indicates that shutdown criteria will be developed for the integrated system when the OU-2 final remedy 
system PADM is prepared. 
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2. Project Background 
This section provides a brief summary of project background information. A more detailed discussion of site 
description, site history, and project history is provided in Section 2 of the Off-Site IRM Operation, 
Maintenance & Monitoring (OM&M) Manual. 

In 1991, Unisys Corporation (a previous facility owner) entered into AOC No. W-I-0527-91-02 with the 
NYSDEC for the Great Neck site. This AOC required completion of a Remedial InvestigationlFeasibility Study 
(RVFS) and implementation of IRMs for soil and groundwater. The initial on-site groundwater IRM was 
initiated in April 1993. In 1995, the NYSDEC divided the site into two operable units. OU-l includes the 94
acre subject facility, while OU-2 consists of the off-site areas. The ROD detailing the selected remedies for OU
1 was signed by the NYSDEC on March 31, 1997. Lockheed Martin and the NYSDEC entered into an AOC 
(No. Wl-0787-96-12) in 1997 for OU-I. 

Lockheed Martin completed and submitted a detailed design for the OU-l treatment system in June 1998. 
Subsequent to this submittal, additional ground water modeling was conducted in response to comments raised by 
the NYSDEC. This modeling demonstrated that the proposed system, while successfully capturing a portion of the 
downgradient VOC plume, would require pumping a large quantity of water and spread the plume in the 
upgradient direction. Based on this analysis, additional options were analyzed in an effort to develop a more 
efficient approach to remediate on-site groundwater. The modeling indicated that the requirements of the ROD 
could be achieved by pumping a smaller quantity of water if the diffusion wells, that are designed to re-inject water 
into the aquifer, were situated off-site, away from the pumping wells. The on-site pumping/off-site re-injection 
arrangement would also result in a smaller treatment system that could be constructed more quickly and occupy 
less space on the i.park property than the larger one originally envisioned in the ROD. 

The OU-l Final Remedy groundwater remediation system went into operation in August 2002 and consists of 
three groundwater recovery wells, two air strippers, and four emission control units (ECUs). Treated water is 
discharged to off-site groundwater via four diffusion wells located off-site, south of the Northern State Parkway. 

Since 2000, the OU-l soil vapor extraction (SVE) system has been upgraded three times. In 2000, the SVE 
system was expanded to remove perched water and to remediate shallow soil above the confining later. In 2001, 
the SVE system was: expanded (by the addition of another SVE well), relocated (above ground SVE system 
equipment was moved to the OU-l groundwater treatment plant property), and upgraded (the catalytic oxidizer 
vapor treatment system was replaced by three ECUs, specifically two vapor-phase granular activated carbon 
[VPGAC] ECUs and one potassium permanganate-impregnated zeolite [PPZ] ECU). In 2005, the SVE system 
was upgraded with two additional VPGAC ECUs and one additional PPZ ECU. 

Construction of the Off-Site IRM consisting of one groundwater recovery well, two air strippers and four ECUs 
was completed in June 2004. Initial testing of the Off-Site IRM was conducted from July to October 2004. 
Following initial testing, a 90-Day Test was conducted from December 2004 through March 2005. Trace levels 
of vinyl chloride were detected in the air discharge at levels slightly above the Non-Detect Performance 
Standards required by the Remediation Access and Licensing Agreement between Lockheed Martin and the 
Great Neck Union Free School District (Great Neck UFSD), dated April 14,2003 (Access Agreement). As a 
result of the detection of vinyl chloride, the fourth, and smallest, VPGAC unit was taken out of service and two 
PPZ units were installed downstream of the three VPGAC units. The PPZ units, which are arranged in a series 
configuration, were installed to reduce the concentration of trace vinyl chloride within the vapor stream to non
detect concentrations via chemical oxidation. Following installation of the PPZ units, a change out of the 
carbon in the lead VPGAC unit and some additional improvements to system controls, a 30-Day Test was 
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conducted in August 2005. Data obtained from the 30-Day Test indicated that all of the VOCs previously 
detected were efficiently removed from the water by the air strippers and the water being reinjected into the 
ground via the diffusion wells contained no detectable concentration of VOCs, thus meeting the Non-Detect 
Performance Standards in accordance with the Access Agreement between Lockheed Martin and the Great Neck 
UFSD. 

Trace VOCs (e.g., chloromethane, methylene cWoride, Freon 12, and Freon 22) were intennittently detected in 
the air discharge during the testing phase and may continue to be detected during normal system operations; 
however, calculations demonstrated these concentrations were below NYSDEC Division of Air Resources Air 
Guide 1 (DAR-I) requirements, dated December 22, 2003. Vinyl chloride was not detected in the vapor 
discharge during the 30-Day Test. 

The Off-Site IRM will be operated in accordance with the OM&M Manual and this PADM Plan. Once the OU
2 RIlFS is completed, the final remedy for OU-2 will be implemented. 
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3. Project Objective and Remedial Goals
 

To accomplish the objective and goals outlined in the following subsections, the Off-Site IRM includes pumping 
of groundwater from an off-site recovery well located on property belonging to the Great Neck UFSD. The 
recovered groundwater is treated and discharged to diffusion wells screened in the Magothy aquifer on property 
owned by the New York State Department of Transportation (NYSDOT), northeast of the site. The Off-Site 
IRM removes and treats groundwater in the Magothy aquifer off-site where high concentrations of VOCs were 
found, thereby retarding further migration of the Total VOC (TVOC) plume and reducing off-site groundwater 
concentrations over time. 

3.1 Project Objective 

The objective of the Off-Site IRM is to effectively capture the off-site area of highest constituent concentrations, 
in order to: 

1. Help protect public drinking water wells. 

2. Retard further constituent intrusion into the North Hills SGPA. 

3.2 Remedial Goals and Elements of the Groundwater Remedy 

To accomplish the Project Objective specified in Section 3.1, VOC-impacted groundwater is pumped from one 
recovery well (RW-100), treated (using air strippers to remove VOCs in the water), and returned to the off-site 
groundwater system via one or more of the three diffusion wells (DW-IOO, DW-lOl, and DW-I02) located on 
the NYSDOT Property (see Figure 3). Furthermore, as described below, the Off-Site IRM was specifically 
designed to complement the performance of the existing OU-l Groundwater Final Remedy. 

Figures FSI-UG, FSI-UM, FSI-MM, and FSI-BM (Attachment A) show simulated captures zones on April 19, 
2001 expected under OU-l System operation in the upper Glacial, upper, middle, and basal Magothy aquifer 
horizons, respectively. The shaded capture zones clearly extend to or beyond the site boundaries in all horizons. 
Figures A-I, A-2, A-3, and A-4 (Attachment A) show the potentiometric surface configurations for the upper 
Glacial, upper, middle, and basal Magothy aquifer horizons, respectively, during operation of the OU-l System 
on September 22, 2003. Figures FS2-UG, FS2-UM, FS2-MM, and FS2-BM (Attachment A) show simulated 
captures zones on April 19, 2001 expected under the combined OU-l System and the Off-Site IRM operation, in 
the upper Glacial, upper, middle, and basal Magothy aquifer horizons, respectively. When the FS 1 series of 
figures are compared to the FS2 series of figures, it is clear that additional capture has been achieved north 
(downgradient) of the site in the area where elevated concentrations of VOCs have been observed. Just as 
important is the fact that operation of the Off-Site IRM has had no detrimental impacts on the hydraulic 
effectiveness of the OU-l System. It can be seen that capture zones under the combined pumping scenario still 
cover the entire on-site area, and therefore, the OU-l System effectiveness should not be compromised by 
simultaneous operation of the Off-Site IRM. Potentiometric surface configurations and capture zone analysis 
will be updated and revised as part of the OU-2 RI/FS under combined OU-l System and Off-Site IRM System 
operation. 

Under normal operating conditions, a total of 500 gallons per minute (gpm) will be pumped by the Off-Site 
IRM. The dissolved VOC concentrations used in the design of the system are presented in Table 1. The design 
VOC concentrations were based on recent groundwater analytical data from nearby groundwater monitoring 
wells and from recovery well RW-100. Additional design goals/parameters are described below. 
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•	 Treatment and conveyance systems are designed to handle a maximum of 600 gpm as a safety factor to the 
design. 

•	 Water treatment will meet the Non-Detect Performance Standards in accordance with the Access Agreement 
between Lockheed Martin and the Great Neck UFSD. 

•	 Operation of the groundwater recovery and treatment system will allow for ease of visual monitoring, 
testing, and maintenance, with automatic control of the principal equipment units and interlocks so that only 
treated water will be discharged from the system. 

•	 Piping connections and valving will provide flexibility in operation of the treatment and discharge system. 
However, the entire system is designed to operate at a steady-state condition where the flow throughout the 
system is constant (i.e., pumps are not cycling on and off). 

•	 Off-gas treatment will achieve the Non-Detect Performance Standards in accordance with the Access 
Agreement between Lockheed Martin and the Great Neck UFSD. In doing so, the Off-Site IRM will be 
below the NYSDEC DAR-l requirements. 
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4. Description of Off-Site Interim Remedial Measure 

The Off-Site IRM consists of one groundwater recovery well, a dual-wall influent pipeline, two air strippers 
with an off-gas treatment system, and an effluent pipeline with three off-site diffusion wells (see Figures 3 and 
4). 

Recovery well (RW-IOO) is installed on the Great Neck UFSD property at a location selected to capture 
groundwater in the off-site area where VOC concentrations are highest. The well is installed to total depth of 
335 feet below land surface (bls), and has three screened intervals in the middle horizon of the Magothy 
Aquifer. 

Groundwater recovered from recovery well RW-100 is conveyed to the Off-Site Remediation Treatment Plant 
using a submersible pump via a dual-containment pipeline. The primary or carrier pipe from the recovery well 
(or influent) pipeline is 8-inch-diameter high density polyethylene (HDPE), with a side-wall dimension ratio 
(SDR) of 11 (SDR-ll). The carrier pipe is installed inside of the containment pipe, which is 12-inch-diameter 
HDPE SDR-17. The carrier and containment pipes are equipped with leak detection devices (pressure 
transmitters) to shut the system down in case of a pipeline failure. 

The concentration of project VOCs in the influent groundwater is reduced to meet the Non-Detect Performance 
Standards in accordance with the Access Agreement between Lockheed Martin and the Great Neck UFSD via 
the two Layne Christiansen (Formerly Hydro Group, Inc.) Model No. PCS-I08-24 air strippers arranged in a 
series configuration. Air stripping is a mass transfer process. In a packed-column aeration system like the Off
Site IRM, air and water are run counter-current through a randomly packed media in a tower structure. The 
media enhances air/liquid contact by breaking the water into a thin film and exposing a large amount of the 
liquid surface area to the counter-flowing air. When more surface area is exposed, there is greater opportunity 
for transfer of the VOCs out of the water into the passing air. The media also serves to continually mix the 
water so that the stripping process in not limited by diffusion of the VOCs through the water. 

Treated water is discharged from the treatment plant and recharged into the Magothy Aquifer via three diffusion 
wells (DW-lOO thru DW-I02). The treated water is conveyed to the diffusion wells via a single-walled pipe. A 
portion of the effluent pipeline consists of a 12-inch-diameter ductile iron, cement-lined pipeline, which was 
originally installed and used by the Manhasset-Lakeville Water District (MLWD) as a'conveyance line between 
MLWD Well N5710 and the MLWD Plant. The remainder of the discharge pipeline is 8-inch-diameter Blue 
Brute polyvinyl chloride (PVC). The discharge pipeline is equipped with leak detection devices (pressure 
transmitters) to shut the system down in case of a pipeline failure. 

VOCs in the air stripper off-gas are removed to the Non-Detect Performance Standards in accordance with the 
Access Agreement between Lockheed Martin and the Great Neck UFSD using VPGAC and PPZ prior to 
atmospheric discharge. There are three ECUs filled with VPGAC and two ECUs filled with PPZ. The system is 
constructed in a series configuration, such that VPGAC units remove the majority of the VOCs from the air 
stream (with the lead unit removing most of the contaminant mass), while the remaining two PPZ-filled ECUs 
are designed to remove vinyl chloride that is not well adsorbed by VPGAC. 

VPGAC adsorbs the VOC molecules forming a physical bond via Van der Waal forces with the VOC molecule. 
VPGAC is manufactured to promote an extensive natural surface area that is available for the adsorption 
process. The surface area of granular carbons can range up to 1,400 square meters per gram of material. The 
physical adsorption of VOCs on and into VPGAC is concentration gradient driven. Thus, the adsorption 
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capacity of the VPGAC is dependent on the concentration of VOCs in the off-gas. For example, as VOC 
concentration increases, additional pounds ofVOCs per pound ofVPGAC can be adsorbed. 

In addition, due to the need for direct contact between the VOC molecule and the VPGAC surface, the presence 
of moisture in the air stream will impact the rate of adsorption. The capacity of the activated carbon declines 
rapidly as the relative humidity of the air increases above 60%. In order to optimize the carbon usage rate, the 
air stream is heated to lower the relative humidity of the air to the 40% to 60% range. 
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5. Performance Analysis and Effectiveness 
Evaluation 

This section describes the methods that will be used to evaluate the short- and long-term performance and 
effectiveness of the Off-Site IRM. For purposes of this PADM Plan, this section is subdivided to address 
performance analysis and effectiveness evaluation of the two primary components of the Off-Site IRM: 1) 
groundwater recovery system, and 2) groundwater treatment system, including the emission control system. 
The following subsections in this PADM Plan include detailed descriptions of the components which the 
performance analysis and effectiveness evaluation will focus on, describes the monitoring requirements 
necessary to perform the analysis and evaluation associated with these two primary Off-Site IRM components, 
and presents the procedure that will be followed in the event of a non-compliant water or vapor analytical result. 
The Great Neck UFSD will be notified at least 5 business days prior to collection of any samples associated with 
the Off-Site IRM. 

5.1	 Performance Analysis and Effectiveness Evaluation of the Groundwater Recovery 
System 

The performance analysis and effectiveness evaluation of the Off-Site IRM includes operational hydraulic 
monitoring and operational groundwater quality monitoring (see Appendix B of OM&M Manual - Groundwater 
Monitoring Plan). The methodologies and quality assurance/quality control (QA/QC) procedures to be utilized 
associated with these operational and performance/compliance monitoring elements (as defined in the OM&M 
Manual) are described in the Sampling and Analysis Plan (SAP) and Quality Assurance Project Plan (QAPP) 
included as Appendix A and Attachment A-I of the OM&M Manual, respectively. 

The following sections of the PADM Plan describe the recovery well system components, monitoring plan 
objectives, monitoring network, water level and groundwater sampling methodologies, analytical parameters, 
and hydraulic and groundwater sampling and reporting schedules. Ultimately this monitoring plan will be 
incorporated into an overall monitoring plan which covers both the on-site area, designated OU-l, and the off
site area that is designated as OU-2. A remedy for the off-site area will be developed as part of the OU-2 FS. 

The objectives of this monitoring plan are as follows: 

•	 To monitor groundwater flow patterns and determine the area of influence created by the operation of the 
Off-Site IRM recovery well; and 

•	 To determine and monitor groundwater quality concentration trends at strategic locations. 

5.1.1 Groundwater Recovery System Components 

The recovery well was installed in a below grade well vault and is equipped with a dedicated submersible pump, 
piping, valves and instrumentation. The location of the recovery well is shown on Figure 3. The recovery well 
is described briefly below. 

The recovery well (RW-I00) was installed on the Great Neck UFSD property at a location selected to capture 
groundwater in the off-site area where VOC concentrations are highest. Well RW-I00 is installed to total depth 
of 335 feet bls, and has three screened intervals in the middle horizon of the Magothy Aquifer. Specifically, the 
screens are located between 190 and 210 feet bls, 238 and 260 feet bls, and 276 to 324 feet bls. The exact 
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intervals screened were selected after a vertical profile boring was drilled to better define the local 
hydrogeologic and groundwater conditions, and constituent concentrations. 

Groundwater is recovered from recovery well RW-100 using a 40 horsepower submersible pump. The RW-100 
wellhead is enclosed in a below-grade vault along with associated piping, valves and instrumentation that 
include an air release valve, Cla-VaJTM/check valve combination, pressure indicator, sample tap, strainer (single 
basket) and a flow meter readout panel. The recovery well vault is watertight with a level switch to shut the 
entire system down on a high alarm to mitigate release of untreated groundwater to the surrounding soil should a 
leak occur in the piping in the well vault. 

5.1.2 Monitoring Network 

Groundwater monitoring in the area of the Off-Site IRM includes both hydraulic (water-level) measurements 
and groundwater quality monitoring. The monitoring network has been established to satisfy the objectives 
described in subsection 5.1, above. A total of 28 wells are included in the hydraulic monitoring network (27 
monitoring wells and one recovery well). A total of 16 wells are included in the groundwater quality monitoring 
network. Table 3 summarizes the wells included in the monitoring plan for hydraulic monitoring and 
groundwater quality. Figure 5 shows the locations of wells in the monitoring network. The wells included in 
the monitoring network may be modified based on a review of the monitoring reports and with NYSDEC's prior 
approval. 

5.1.3 Water Level Measurement Methodology 

Water level measurements will be collected to the nearest hundredth of a foot (0.01 ft) from the wells in the 
hydraulic monitoring network using a decontaminated electric water level indicator. A synoptic round of water 
level measurements will be completed on the same day from the wells listed on Table 3. Additional water-level 
measurement protocols/requirements are described in the SAP. 

5.1.4 Groundwater Quality Sampling Methodology 

Groundwater samples to be collected as part of the groundwater monitoring program will be analyzed for Target 
Compound List (TCL) VOCs plus freons using NYSDEC Analytical Services Protocol (ASP) Method 2000-1, 
as specified in the SAP. Evacuation and collection of groundwater samples from monitoring wells will be 
conducted in accordance with the 1995 United States Environmental Protection Agency (USEPA) Region II 
Draft Groundwater Sampling Procedure for Low-Flow Pump Purging and Sampling, as discussed in the SAP. 
Groundwater samples collected from the recovery wells will be collected in accordance with the sampling 
protocols established in the SAP. 

QA/QC samples to be collected as part of the groundwater monitoring program will include blind duplicates, 
matrix spike/matrix spike duplicate (MSIMSD), field blanks, and trip blanks. QA/QC samples will be collected 
in accordance with the QAPP, which is Attachment A-I to the SAP. 

Decontamination procedures and waste disposal guidelines are also discussed in the SAP. Data validation 
guidelines are established in the QAPP. 
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5.1.5 Hydraulic Monitoring Schedule and Reporting 

Baseline operational hydraulic monitoring will commence prior to the initial startup of the Off-Site IRM and 
continue following start-up of the Off-Site IRM once a month for six months, then quarterly for the remainder of 
the first year (two additional water level events). Groundwater elevations will be measured in the 27 monitoring 
wells and the recovery well (a total of 28 wells). Thereafter, water levels will be measured annually. The 
number of wells in the baseline operational hydraulic monitoring network may be modified after the first six 
months of monitoring is complete based on the review of the monitoring reports and with NYSDEC's prior 
approval. 

Water level elevation results will be tabulated and added to the existing database. These data will be plotted on 
maps for all four aquifer zones (upper Glacial, and the upper, middle, and lower portions of the Magothy 
aquifer) and will be contoured, if possible. The figures will be reviewed to assess the area of influence created 
by the pumping at recovery well RW-100. Vertical hydraulic gradients will also be analyzed to determine 
vertical flow gradients. 

Upon completion of water-level measurement rounds and the reduction of the field records, the data will be 
included in the Off-Site IRM OM&M Reports. The reports will include a description of the field work, 
tabulated water level results, tabulated vertical gradients, and groundwater maps. These reports are discussed in 
more detail in Section 6. 

These operational water level data will be used, along with the groundwater quality data, to assess the overall 
performance of the Off-Site IRM. Conclusions will be included based on the data generated in the reporting 
period and over the period of record. In addition, recommendations, if appropriate, will be provided for changes 
to' the monitoring program, as needed. Changes to the monitoring program will only be made with prior 
NYSDEC approval. 

5.1.6 Groundwater Quality Sampling Schedule and Reporting 

Baseline operational groundwater quality sampling will commence following start-up of the Off-Site IRM. 
Groundwater samples will be collected and analyzed from the 15 monitoring wells and the recovery well (a total 
of 16 wells) twice a year for the first year of operation (after the start-up period). Thereafter, groundwater 
samples will be collected annually. The number of wells in the groundwater quality network may be 
additionally modified after the first year of sampling (i.e., two rounds) is complete based on the review of the 
analytical reports and with NYSDEC's prior approval. 

Groundwater quality results will be tabulated and added to the existing database. Groundwater Applicable or 
Relevant and Appropriate Requirements (ARARs) will be included with the tabulated groundwater quality 
results. The primary VOCs of concern (cis-I ,2-dichloroethene, trichloroethene, tetrachloroethene, vinyl 
chloride, and 1,1 ,2-trichlorotrifluoroethane [Freon 113]) will be monitored and compared to the ARARs. Table 
3 in Appendix B of the OM&M Manual summarizes the ARARS. In addition, TVOC groundwater quality 
results will be plotted over time for the 16 wells in the groundwater monitoring network. The plots will include 
historical data, if available. The plots will be reviewed to determine the effectiveness of the Off-Site IRM. 

Upon completion of the groundwater quality sampling rounds, receipt of the data from the analytical laboratory 
and validation of the analytical data, Off-Site IRM OM&M Reports will be prepared. Each report will include a 
description of the field work, tabulated groundwater quality results, and graphs showing groundwater quality 
over time for select wells sampled. These reports are discussed in more detail in Section 6. 
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The operational groundwater quality data, along with the water-level data, will be used to assess the overall 
performance of the Off-Site IRM. Conclusions based on the data generated in the reporting period and over the 
period of record will be included. In addition, recommendations, as appropriate, will be provided for changes to 
the monitoring program, as needed. Changes to the sampling program will only be made with prior NYSDEC 
approval. 

5.2	 Performance Analysis and Effectiveness Evaluation of the Groundwater Treatment 
System 

This section includes the performance analysis and effectiveness evaluation for the groundwater treatment 
system. The groundwater treatment system requires an emission control system. This subsection discusses the 
following for both the groundwater treatment and the emission control systems: 

•	 System objectives; 
•	 Brief process descriptions, along with influencing factors; 
•	 Brief description of system operation and monitoring; and 
•	 Non-compliance events and corrective actions. 

The methodologies and QA/QC procedures to be utilized for the collection and analysis of the influent and 
effluent water and air samples are described in the SAP and QAPP included as Appendix A and Attachment A-I 
of the OM&M Manual, respectively. 

5.2.1 Groundwater Treatment System 

The following sections describe operation of the groundwater treatment system. 

5.2.1.1 Groundwater Treatment System Objective 

The objective is to operate, monitor, and maintain the groundwater treatment system to consistently achieve the 
Non-Detect Performance Standards in accordance with the Access Agreement between Lockheed Martin and 
the Great Neck UFSD on the treated water effluent. 

5.2.1.2 Groundwater Treatment Process and System Description 

The VOCs will be removed from the extracted groundwater using a mass transfer process referred to as air 
stripping. Air stripping is a proven technology for the removal of the site-related constituents of concern 
(COCs) from groundwater. Specifically, the entire extracted groundwater stream passes through two air 
strippers arranged in series to treat the site-related COCs in groundwater prior to re-injection through the 
diffusion wells. 

5.2.1.3 Groundwater Treatment System Factors 

Major factors that influence the treatment efficiency of the Off-Site IRM air stripping system are provided 
below. 

I.	 Water flow rate - The rate of water flow through an air stripper is directly related to the treatment 
efficiency. The higher the water flow rate, the higher the required air flow rate to achieve the same removal 
efficiency, assuming the same influent VOC concentration. For this system, the design water flow rate is 
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500 gpm. This flow rate, originally determined by the groundwater model, IS set and controlled by 
Lockheed Martin or their authorized agent. 

2.	 Influent groundwater quality - Typically, initial influent concentrations for pump-and-treat systems begin 
relatively high, then decreases exponentially to a point at which the influent concentration is virtually 
constant after several years. Influent concentrations will be monitored in accordance with the sampling 
program (refer to OM&M Manual for monitoring schedule). If the influent concentrations fluctuate, 
modifications can be made to maintain the desired treatment efficiency. System parameters that can be 
modified include adjusting the air flow rate or the rate of groundwater extraction. 

3.	 Air flow rate - The initial air flow rate has been calculated to provide the desired air-to-water ratio to 
achieve the treatment efficiency resulting in a non-detect condition in the water discharge. The air flow rate 
may be adjusted, based on results of the water monitoring performed (refer to OM&M Manual for 
monitoring schedule). The air flow rate is set and controlled by Lockheed Martin or their authorized agent. 
In case of a blower failure or some other sort of low air flow condition, which could result in an inadequate 
air-to-water ratio, the system is designed to automatically and immediately proceed through a controlled 
shutdown procedure. 

5.2.1.4 Groundwater Treatment System Operation and Monitoring 

The groundwater treatment system was constructed and will be operated based on the final design and start-up 
procedure presented in the OM&M Manual. Specifically, the groundwater flow rate will be set at 500 gpm and 
the air flow rate will be set to achieve the worst case design air-to-water ratio of 60: 1. Since the air-to-water 
ratio is dependent on the concentration of the VOCs in the groundwater, the air-to-water ratio will be adjusted 
during the start-up process in accordance with actual VOC concentrations in the influent groundwater. Effluent 
samples will be collected weekly during the short-term monitoring period to determine proper treatment by the 
groundwater treatment system (refer to OM&M Manual for monitoring schedule). The air-to-water ratio will 
not be decreased to below the worst case design condition of 60: 1 without prior NYSDEC approval. 

The groundwater treatment system will be operated, maintained, and monitored according to the OM&M 
Manual. The sampling results will provide actual site-specific data regarding the air-to-water ratio to achieve 
the Non-Detect Performance Standards in accordance with the Access Agreement between Lockheed Martin 
and the Great Neck UFSD in the water discharge. Periodically evaluated, this air-to-water ratio will be used to 
maintain appropriate levels of treatment throughout the duration of the project. However, as project conditions 
change, so may the required air-to-water ratio. As discussed in the OM&M Manual, VOC concentrations at the 
following locations will be periodically monitored: 

1.	 System influent - An analysis of these data will be used to assess whether the influent VOC concentrations 
are changing and whether system parameters, such as the air flow rate, should be adjusted accordingly. 

2.	 Mid-train (in between the first air stripper tower and the second air stripper tower) - An analysis of these 
data will be used to track the first air stripper's treatment efficiency and also to help assess whether fouling 
of the air stripper packing may be occurring. 

3.	 Effluent - An analysis of these data will be used to track compliance with the Non-Detect Performance 
Standards in accordance with the Access Agreement between Lockheed Martin and the Great Neck UFSD 
and to provide information associated with the continued performance of the second air stripper tower. 
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This monitoring data will also be used to evaluate and schedule maintenance activities (e.g., cleaning tower air 
stripper packing material). The frequency and location of monitoring may be modified in the future after 
sufficient influent, mid-train and treated effluent water sample data has been collected and evaluated. This 
modification will only be made with prior NYSDEC approval. 

5.2.1.5 Groundwater Treatment System Non-Compliance Events and Corrective Actions 

If a VOC is detected in the plant water effluent at a concentration above the Non-Detect Performance Standards 
in accordance with the Access Agreement between Lockheed Martin and the Great Neck UFSD, the following 
steps will be taken: 

I.	 A non-compliance event occurs, Lockheed Martin or their authorized agent will resample the water effluent 
within two working days from date of determination of non-compliance. Confirmation samples will be 
submitted to the laboratory for analysis on a 24-hour turnaround basis. If initial confirmation sampling 
confirms non-compliance, then a decision will be made whether to modify selected system operating 
parameter(s), which would likely remedy the non-compliance event, and to collect another confirmation 
sample and submit for analysis on a 24-hour turnaround basis. If the subsequent laboratory result indicates 
that the system is non-compliant, then the following will occur: 

a.	 The system will be shut down. 
b.	 NYSDEC and Great Neck UFSD representatives will be contacted. 

2.	 Lockheed Martin or their authorized agent will attempt to determine the cause of non compliance based on a 
review of salient data associated with system. 

3.	 Upon approval by the NYSDEC, Lockheed Martin or their authorized agent will implement a corrective 
action plan, if needed. This may require that the system be operated to troubleshoot, test, and perform other 
corrective or curative work necessary to meet the Non-Detect Performance Standards in accordance with the 
Access Agreement between Lockheed Martin and the Great Neck UFSD. Typical corrective actions 
include, but are not limited to, the following: 

a.	 Increase the air flow rate to increase the air-to-water ratio. 
b.	 Decrease the water flow rate to increase the air-to-water ratio or to reduce the constituent loading to the 

air strippers. However, the flow rate will not be reduced below 500 gpm. 
c.	 A combination of a. and b. above. 
d.	 Cleaning of air stripper and ancillary equipment. 
e.	 Repair or upgrade of existing equipment. 

4.	 Once Lockheed Martin or their authorized agent and NYSDEC are satisfied that the system can be operated 
to meet the Non-Detect Performance Standards in accordance with the Access Agreement between 
Lockheed Martin and the Great Neck UFSD, the system will be restarted. 

5.	 Upon restart of the system, Lockheed Martin or their authorized agent will notify both the NYSDEC and 
Great Neck UFSD representatives that the system is operational. 

6.	 Lockheed Martin or their authorized agent will prepare a non-compliance report and resume system 
operation and monitoring in accordance with the OM&M Manual. 
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7.	 If the system is not in compliance after Step 6 is implemented, Steps 2 through 6 will be repeated. 
However, the non-compliance will be corrected within 20 business days of the initial non-compliant event 
(Step 1), or such other period of time as NYSDEC may specifically allow to rectify the particular non
compliant event. 

In the event of leakage or spillage of water on Great Neck UFSD property, Lockheed Martin or their authorized 
agent will take actions necessary to correct and cure the condition within 10 days in accordance with a 
corrective action plan approved by the NYSDEC. However, based on the nature of the leak or spill and the 
details of the corrective action plan, a longer time frame may be specified in the corrective action plan. 

5.2.2 Emission Control System 

The following sections describe operation of the emission control system. 

5.2.2.1 Emission Control System Objective 

The objective is to operate, monitor, and maintain the air stripper emission control system to consistently 
achieve the Non-Detect Performance Standards in accordance with the Access Agreement between Lockheed 
Martin and the Great Neck UFSD on the treatment plant air discharge. 

5.2.2.2 Emission Control Process and System Description 

During the air stripping process, VOCs are transferred from the water entering the top of the air strippers to the 
countercurrent air stream which enters from the bottom of the air strippers. Initially, the air stripper off-gas 
vapor was treated by four ECUs, which were VPGACs arranged in a series configuration for the removal of 
VOCs prior to discharge to the atmosphere. However, during initial testing, vinyl chloride was detected at 
concentrations slightly above the Non-Detect Performance Standards in accordance with the Access Agreement 
between Lockheed Martin and the Great Neck UFSD. As a result, the fourth, and smallest, VPGAC unit was 
taken out of service and two PPZ units were installed downstream of the three VPGAC units. The PPZ units, 
which are arranged in a series configuration, were installed to reduce the concentration of vinyl chloride within 
the vapor stream to non-detect concentrations via chemical oxidation. 

In addition, due to the need for direct contact between the VOC molecule and the VPGAC surface, the presence 
of moisture in the air stream will impact the rate of adsorption. The capacity of the activated carbon declines 
rapidly as the relative humidity of the air increases above 60%. In order to optimize the carbon usage rate, the 
air stream is heated to lower the relative humidity of the air to the 40% to 60% range 

5.2.2.3 Emission Control System Factors 

Major factors that will influence the treatment efficiency of the Off-Site IRM emISSIOn control system are 
provided below. 

I.	 Air flow rate - The air flow rate will be determined by the required air-to-water ratio for the air stripper 
units. Typically, as noted earlier, the influent groundwater concentrations of a pump-and-treat system 
decrease with time, and as the influent concentrations decrease, the air flow rate can also be decreased. 

2.	 VOC concentration - The VOC concentration in the air stream is controlled by the mass of VOCs in the 
influent groundwater and the air stripper air flow rate. Typically, the adsorption capacity of VPGAC 
increases with higher VOC concentrations. 
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3.	 Air temperature - The adsorption capacity of VPGAC is affected by the temperature of the air stream. 
Typically, the higher the temperature of the air stream, the better the adsorption capacity, as long as the 
temperature is not too hot (above 100 degrees Fahrenheit). A duct heater is used to heat the air stripper off
gas. A temperature sensor will be used to continually monitor the air temperature of the VPGAC influent 
air stream. If a low temperature condition occurs, the system will automatically and immediately proceed 
through a controlled shutdown procedure. 

5.2.2.4 Emission Control System Operation and Monitoring 

The emission control system was constructed and started-up as detailed in the OM&M Manual. Specifically, the 
air flow rate will be set at a calculated rate to achieve the design air-to-water ratio for the water treatment 
system, based on the influent groundwater concentration as discussed in Section 5.2. 1.4. From startup, the 
system will be operated, maintained, and monitored according to the OM&M Manual. 

Lockheed Martin or their authorized agent will monitor the system's performance, including compliance with 
the Non-Detect Performance Standards in accordance with the Access Agreement between Lockheed Martin 
and the Great Neck UFSD by implementing the monitoring program (refer to OM&M Manual). The results of 
the initial six months of sampling events will provide actual, site-specific data regarding the adsorption capacity 
of the VPGAC to remove the site-specific VOC mixture. Once determined, this adsorption capacity will be 
used to estimate expected practical usage duration of a VPGAC bed for the duration of the project. A similar 
approach will be used for the PPZ beds. However, as project conditions change, so will the practical usage 
duration of VPGAC and PPZ beds. Typically, as the mass of VOCs decrease, the longer the VPGAC and PPZ 
beds are effective. 

Specifically, the following key samples will be collected as part of the monitoring program: 

I.	 System influent - An analysis of these data will be used to assess whether the influent VOC concentrations 
are changing and whether system parameters, like VPGAC and PPZ usage rates, may be impacted. 

2.	 VPGAC mid-train (in between the first VPGAC unit and the second VPGAC unit) - Any detection ofVOCs 
at the VPGAC mid-train will initiate replacement of the VPGAC in the first bed and reconfiguration of the 
air treatment units. 

3.	 PPZ mid-train (in between PPZ units) - Any detection of vinyl chloride at the PPZ mid-train will initiate 
replacement of the PPZ in the first bed. 

4.	 Effluent - An analysis of these data will be used to track compliance with the Non-Detect Performance 
Standards in accordance with the Access Agreement between Lockheed Martin and the Great Neck UFSD. 

This monitoring data will also be used to evaluate and schedule maintenance activities (e.g., VPGAC or PPZ 
replacement). The frequency and location of monitoring may be modified in the future after sufficient influent, 
mid-train and treated air effluent sample data has been collected and evaluated. This modification will only be 
made with prior NYSDEC approval. 
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5.2.2.5 Emission Control System Non-Compliance Events and Corrective Actions 

If a VOC is detected in the plant vapor emissions at a concentration above the Non-Detect Performance 
Standards in accordance with the Access Agreement between Lockheed Martin and the Great Neck UFSD, the 
following steps will be taken: 

I.	 If a non-compliance event occurs, Lockheed Martin or their authorized agent will resample the vapor 
effluent within two working days from date of determination of non-compliance. Confirmation samples will 
be submitted to the laboratory for analysis on a 24-hour turnaround basis. If initial confirmation sampling 
confirms non-compliance, then a decision will be made whether to modify selected system operating 
parameter(s), which would likely remedy the non-compliance event, and to collect another confirmation 
sample and submit for analysis on a 24-hour turnaround basis. If the subsequent laboratory result indicates 
that the system is non-compliant, then the following will occur: 

a.	 The system will be shut down. 
b.	 NYSDEC and Great Neck UFSD representatives will be contacted. 

2.	 Lockheed Martin or their authorized agent will attempt to determine the cause of non-compliance based on 
a review of salient data associated with system. 

3.	 Upon approval by the NYSDEC, Lockheed Martin or their authorized agent will implement the corrective 
action plan, if needed. This may require that the system be operated to troubleshoot, test, and perform 
other corrective or curative work necessary to meet the Non-Detect Performance Standards in accordance 
with the Access Agreement between Lockheed Martin and the Great Neck UFSD. Typical corrective 
actions include, but are not limited to, the following: 

a.	 Decrease the air flow rate. However, the air flow rate will not be decreased to below a 60: I air-to
water ratio without NYSDEC prior approval. 

b.	 Decrease the water flow rate to increase the air-to-water ratio or to reduce the constituent loading to 
the air strippers. However, the flow rate will not be reduced below 500 gpm. 

c.	 A combination of a. and b. above. 
d.	 Cleaning of air stripper and ancillary equipment. 
e.	 Replace VPGAC or PPZ. 
f.	 Repair or upgrade of existing equipment. 

4.	 Once Lockheed Martin or their authorized agent and NYSDEC are satisfied that the system can be operated 
to meet the Non-Detect Performance Standards in accordance with the Access Agreement between 
Lockheed Martin and the Great Neck UFSD, the system will be restarted. 

5.	 Upon restart of the system, Lockheed Martin or their authorized agent will notify both the NYSDEC and 
Great Neck USFD representatives that the system is operational. 

6.	 Lockheed Martin or their authorized agent will prepare a non-compliance report and resume system 
operation and monitoring in accordance with OM&M Manual. 

7.	 If the system is not in compliance after Step 6 is implemented, Steps 2 through 6 will be repeated. 
However, the non-compliance will be corrected within 20 business days of the initial non-compliant event 
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(Step 1), or such other period of time as NYSDEC may specifically allow to rectify the particular non
compliant event. 
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6. Record Keeping and Reporting
 

This section describes the preparation of OM&M reports that will aid in tracking system performance and 
effectiveness. Records documenting the operation and maintenance of the Off-Site IRM will be maintained 
electronically by the Supervisory Control and Data Acquisition (SCADA) system, and via manual means (visual 
site inspection logs). Site inspection and maintenance logs (Appendix F of the OM&M Manual) will be 
completed during site inspections to document system operation and maintenance activities. Electronic and 
system inspection and maintenance logs will be retained a minimum of 10 years after data is collected. 

Off-Site IRM OM&M Reports summarizing the remediation system operation, performance, and discharge 
monitoring'sampling will be prepared monthly for the first six months of operation and then quarterly until a 
determination can be made, based on these reports, that system operation has reached a steady state (i.e., system 
operating parameters have stabilized). At that time, Lockheed Martin will petition the NYSDEC to change the 
Off-Site IRM OM&M reporting frequency from quarterly to semi-annually. Contingent upon the NYSDEC's 
approval, semi-annual reports will be prepared thereafter. The reports will be published in paper and electronic 
format for submittal to the NYSDEC. The content of these Off-Site IRM OM&M Reports may be modified 
with prior NYSDEC approval. 

The Off-Site IRM OM&M Reports will contain the analytical and operational data collected during the 
reporting period associated with the groundwater recovery system, the air stripping treatment system and the 
ECU system. The following information will be included in these Off-Site IRM OM&M Reports: 

•	 Total volume of groundwater recovered and treated; 
•	 Total mass ofVOCs recovered and treated; 
•	 Graphs showing constituent mass removals (cumulative) on a quarterly basis; 
•	 Graphs showing constituent concentration trends (cumulative) in system influent on a quarterly basis; 
•	 Operational data which includes the number of days on-line, and average air flow rate; 
•	 Results of treated water discharge sampling and evaluation of compliance with Non-Detect Performance 

Standards in accordance with the Access Agreement between Lockheed Martin and the Great Neck UFSD; 
•	 Results of air discharge sampling and evaluation of compliance with the Non-Detect Performance 

Standards in accordance with the Access Agreement between Lockheed Martin and the Great Neck UFSD, 
including a comparison to the NYSDEC DAR-I requirements; 

•	 Summary of Operation & Maintenance activities during the reporting period (i.e., ECU media changeout, 
tower air stripping system packing material cleaning, etc.); 

•	 Summary of any technical difficulties associated with the treatment system and corrective actions planned 
or taken; and 

•	 Summary of any causes of any shutdown associated with the treatment system, notifications made, and 
corrective actions planned or taken. 

The Groundwater Monitoring Plan, which is provided as Appendix B of the OM&M Manual, specifies 
groundwater sampling and hydraulic monitoring. The following information collected under the Groundwater 
Monitoring Plan will be included in the Off-Site IRM OM&M Reports: 

•	 Water-level measurements and calculated groundwater elevations for wells associated with the operational 
hydraulic monitoring program; 

•	 Field measurements of pH, conductivity and temperature; 
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•	 Tabulated analytical results for monitoring wells associated with the operational groundwater quality 
monitoring program; 

•	 Graphs showing TVOC concentrations over time (cumulative) for monitoring wells associated with the 
performance of the operational groundwater quality monitoring program; 

•	 The results of data validation; 
•	 Maps showing the water level data that will be contoured, if possible; and 
•	 Mapped concentrations of TVOCs in the four aquifer zones. 
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7. Shutdown Evaluation
 

Because the Off-Site IRM will eventually be combined with the OU-l groundwater system in an integrated 
remedy for groundwater, it is premature to determine the shutdown criteria for the Off-Site IRM. After the OU
2 Final Remedy System has been determined and implemented as part of an OU-2 ROD, shutdown criteria will 
be developed for the integrated OU-l/0U-2 groundwater system and these criteria will be presented in the 
PADM for the integrated remedial system. 
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TABLE 1
 

FORMER UNISYS FACILITY
 
GREAT NECK. NEW YORK
 

OFF-SITE INTERIM REMEDIAL MEASURE
 

DESIGN INFLUENT AND EFFLUENT LIMITS FOR TREATED WATER
 

Tetrachloroethene 

Air Stripper 
Design Influent Concentration (1) 

CP91L) 
300 

DEC RegUlatory 
Effluent Concentration 

ClJ9/L) 
5 

Effluent Water 
Performance Standard (2) 

CP91L) 
ND 

Trichloroethene I 858 I 5 I ND 
cis-1,2-Dichloroethene I 3,400 I 5 I ND 
Vinyl Chloride I 10 I 2 I ND 
Freon 113 I 42 I 5 I ND 

Notes:
 
IJg/L - micrograms per liter
 

(1) Design influent concentrations based on results of analytical results of groundwater samples collected after installation of 
Recovery Well RW-100. 

(2) "ND" denotes analyte not detected in the sample at or above its minimum detection limit of 1 IJg/L per USEPA SOW OLM04.2 per 
NYSDEC ASP 2000-1. The Non-Detect Performance Standards are specified in the Remediation Access and Licensing Agreement 
between Lockheed Martin Corporation and the Great Neck Union Free School District, dated April 14, 2003. 
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Tetrachloroethene 
Trichloroethene 0.5 

cis-1,2-Dichloroethene 1,900 
Vinvl Chloride 0.11 
Freon 113 180,000 

TABLE 2 

FORMER UNISYS FACILITY
 
GREAT NECK, NEW YORK
 

OFF-SITE INTERIM REMEDIAL MEASURE 

EFFLUENT LIMITS FOR TREATED AIR 

:muent.Air 
ance Standard (3) 

~J.I9/m1 
ND 
ND 

ND 
ND 
ND 

Notes: 
IJgfm3- micrograms per cubic meter 

(1) Ambient air concentrations limits based on NYSDEC December 22, 2003 Air Guide No.1 (DAR-1) AGCs and SGC, and 
NYSDEC recommendations. 

(2) AGC refers to Annual Guidance Concentrations and SGC refers to Short-Term Guidance Concentrations. 
(3) "ND" denotes analyte not detected in the sample at or above its minimum detection limit of 0.5 ppbV per USEPA 

Method TO-15. The Non-Detect Performance Standards are specified in the Remediation Access and Licensing 
Agreement between Lockheed Martin Corporation and the Great Neck Union Free School District, dated April 14, 2003. 

(4) Since no SGC was provided in the DAR-1 AGCfAGC Tables, dated December 22,2003, an interim SGC was developed 
based on guidance provided in Section IV.A.2.b.1 of the New York State DAR-1 Guidelines for the Control of Toxic 
Ambient Air Contaminants, 1991 edition. Specifically, for cis-1 ,2-Dichloroethene, which is not defined as a HIGH toxicity 

contaminant, the interim SGC = (smaller of TWA-TLV or TWA-REL)f4.2 or 793,000 IJgfm3f4.2 = 190,000 IJgfm3. 
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TABLE 3
 

FORMER UNISYS FACILITY
 
GREAT NECK, NEW YORK
 

OFF-SITE INTERIM REMEDIAL MEASURE
 

GROUNDWATER MONITORING NETWORK
 

W~II$11) Screened Zo,ne 
Water Quality 

S~mple· 

Water-Level 
Measurement 

Recoverv Well 
RW-100 UM/MM x x 

Diffusion Wells 
DW-100 MM/BM x 
DW-101 BM x 
DW-102 BM x 

Monitoring Wells 
13ML MM x x 
14MI UM x 
16GL UG x x 
16ML UM x x 
17GL LIM x x 
17ML BM x x 
18GL UG x 
18ML MM x 
22GL UM x 
22ML MM x 
30GL UG x 
30MI MM x 

30ML BM x 
37MU UM x 
37MI MM x 

37ML BM x 
38MU UM x x 
38MI MM x x 

38ML BM x x 
39MU UM x x 
39MI MM x x 

39ML BM x x 
N3905 UM x x 
N4243 UM x x 
N5710 MM/BM x x 

TOTALS 16 28 

Note: 

UG - Upper Glacial Aquifer 
UM - Upper Magothy Zone 
MM - Middle Magothy Zone 
BM - Basal Magothy Zone 

(1)	 The wells included in the monitoring network may be modified based on a review of the monitoring 
and analytical reports, and with NYSDEC prior approval. 
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ATTACHMENT A
 
GROUNDWATER TREATMENT SYSTEMS
 

(OU-l AND OFF-SITE INTERIM REMEDIAL MEASURE)
 
SIMULATED CAPTURE ZONES
 

FORMER UNISYS FACILITY
 
GREAT NECK, NEW YORK
 

Attachment A provides a clarification of the expected hydraulic effectiveness associated with operation of 
the OU- 1 groundwater treatment system and a comparison to the OU-1 system operating simultaneously 
with the Off-Site Interim Remedial Measure (IRM) System. 

Hydraulic containment as specified in the OU-l Record of Decision (ROD) calls for capture of on-site 
groundwater to a depth of 270 feet below land surface (bls). Figures FS 1-UG, FS 1-UM, FS 1-MM, and 
FS 1-BM show simulated captures zones on April 19, 2001 expected under OU-1 System operation in the 
upper Glacial, upper, middle, and basal Magothy aquifer horizons, respectively. The shaded capture 
zones clearly extend to or beyond the site boundaries in all horizons. As the 270 ft depth corresponds to 
the uppermost portions of the middle Magothy horizon, capture in the remainder of the middle Magothy 
and in the basal Magothy horizons clearly exceeds the requirements of the ROD. Figures A- 1, A-2, A-3, 
and A-4 show the potentiometric surface configurations for the upper Glacial, upper, middle, and basal 
Magothy aquifer horizons, respectively, during operation of the OU-l System on September 22,2003. 

The primary objectives for the Off-Site IRM are to help protect public supply wells and minimize plume 
intrusion into the Special Groundwater Protection Area (SGPA), while removing contaminant mass from 
the aquifer. The Off-Site IRM was specifically designed to complement and perform in concert with the 
existing OU-l System. 

Figures FS2-UG, FS2-UM, FS2-MM, and FS2-BM show simulated captures zones on April 19, 2001 
expected under the combined OU-l System and Off-Site IRM System operation in the upper Glacial, 
upper, middle, and basal Magothy aquifer horizons, respectively. When compared to the FSl series of 
figures, it is clear that additional capture has been achieved north (downgradient) of the site in the key 
area where elevated concentrations of volatile organic compounds (VOCs) have been observed. Just as 
important is the fact that operation of the Off-Site IRM system has had no detrimental impacts on the 
hydraulic effectiveness of the on-site OU-l System. It can be seen that capture zones under the combined 
pumping scenario still cover the entire on-site area, and therefore, the OU- 1 System effectiveness has not 
been compromised by simultaneous operation of the Off-Site IRM System. 

Potentiometric surface configurations and capture zone analysis will be updated and revised as part of the 
OU-2 Remedial Investigation/Feasability Study (RIfFS) under combined OU-l System and Off-Site IRM 
System operation. 
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NOTES: 
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MIDOlE PORTION or THE NAGQTHY - Nll048 ANO OJOOJ;!L~::'.;;! !;~X~:'~N{2~~\ f;.vf.NU£"r;t·>(s ;.\;()~ 

8ASAl... PORTION Of THE I,IAGOTHY - N6J58
~;::::~--_._._ ..,\\ C~	 \ \ Qli'108 

5.	 THE fOLLOWING OIT-SITE NON-IoIUNIC1PAL DIFfUSION W[LLS 
RECHARGE TO THE INDICATED AQUifER WHEN OPERATING:"\ ~~"'(:"''');; 

UPPER GlACIAl - N22200, N420.3D. N61090. N7762D, NS7S70 NIlD N9714Q\\~,	 o 
N;;)48 uPPER GlACIAl AND UPP£R PORTION or TH£ lU.COTHY' - Q)(l240\\z 

~DO().~\\8 '"	 UPPER PORTION Of THE w.c;OTHY - QJ0250 

\\x 
UPPER NolO WIODlE PORTION Of THE .w;QTHY - N85650, 
NS5660. N85670 ANO N856SO\\o\"J 
a.aDOLE PORTION or THE rr.w;OTHY - OW9. 0"'10, N9876D, N9S77D.\~ og~~~g NII0800 ANO NllQ810 

\'t'!;	 MOOl..E AH(l BASAl.. PORTION Of THE VAGOTHY - OWII, [)W12, N8.372D NIlD NSJ7JO

\\~	 5. MONITORING WEU 19GU WAS ORY. 

\\ ''''~~';;::;;:;;\\ 
\\ 
\\ 
\1 

\\ 
\\ 
'i\ 

( 

~I 

Ii 

t 
3 

a BOO 

i i 
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t. ONe>' ISLAND 
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~ 
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~J~,1SI} 

N'l44~; 

N937f,('I 
o 

N:i5J5 

ONS~:Di'O 

N1HJ4-!t),. GGNI~o..l1D 
Ni 1080r, 

.\ Nl.~XlO 

.\ N129~9 

AHCADIS GERAGHTY&MILLER 

OffPDAl.F: CJ 

GOLF CI..UBW ". 

MHT"'NoIACCf! 

CH£O<EO 

O.f:ClltlJt,lll£R IORA~C:NUr.l8ER 

NY12270012 I A-2 

:CTIoIANACE"R 
c.. SMl GlOVAHNIU/02 

LEAD~. 

LOCATION AND DESIGNATION OF 
MONITORING WElL SCREENED IN THE 
UPPER PORTION OF THE MAGOTHY 
AQUIFER 

HORtZONTAL EXTENT OF GROUNDWATER TREATMENT 
SYSTEM CAPTURE ZONE - REPRESENTED BY 
LIMITING FLOW LINE 

LINE OF EOUAl WATER-LEVEL ELEVATION IN 
FEET ABOVE MEAN SEA LEVEL (DASHED WHERE 
INFERRED) 

DIRECTION OF HORIZONTAL COMPONENT OF 
GROUNDWATER FLOW 

LOCATION AND DESIGNATION OF SITE 
EXTRACTION OR RECOVERY WELL 

LOCATION AND DESIGNATION OF 
MUNICIPAl SUPPLY WElL 

LOCATION AND DESIGNATION OF NON
MUNICIPAL SUPPLY WELL 

LOCATION AND DESIGNATION OF NON
MUNICIPAL IRRIGATION WElL 

LOCATION AND DESIGNATION OF NON
MUNICIPAL DIFFUSION WELL 

WATER LEVEL ELEVATION IN FEET ABOVE SEA LEVEL 

(NAVD 88) 

~WH 11/021~~ __ 

9GL~ 

EW'. 

N7512 
& 

N607J6 

N2576[},. 

~ 

N8372D
O 

(42.8') 

~(),--

I. T1i( UPPER WAGon-/Y AOUIF'ER EXTENDS fRO'" APPROXIUATElY 
-24 TO -, 1.3 f'£ET RElATh'E TO "'ENl SEA lML. 

2. THE FOLlOWlNC ON-SITE EXTRACTlON AND REC(N[R'Y WELLS WERE 
PlJ...PINC FRON THE INDICATED AOlIfERS: 

uPPER CLACIAl AND uPPER PORIlOH or THE l.lACOTHY - RW 1RS 
PUwPlNC AT 270 CALLoNS PER loC/HVT£ (GPU) 
lIPP(R NIO lo4loDL£ PORIlON Of THE w.cOTHY - RW 1Ro 
~PIHG AT 108 GPt.l 
UPPER POflTION OF THE WAGOT1'iY - EWI PUIoIPING AT .3509 CP... 

3. THE fOLlOWING Off-SITE "'UNICIPAL SLm..Y W£LlS WHEN P~G 
MTHORAW F'ROW THE: INOICATEO AQUifERS: 

UPPER PORTiON OF THE WAGOTHY - N3905. f«243. NIIO N12999 

uPPER NIIO lo4lo0lE PORTION Of TH[ l.lAG01HY - N 13000 

...IDDLE AHO BASAL PORTION Of THE UAGOTHY - N5710 

8ASAl PORTION Of THE lAAGOTHY - N7445 AHO N7512 

4-. THE fOUOMNG Off -SITE NON-"'UNICIPAL SUPPLY W£llS WITHDRAW 
fROM THE lHOICAJm AQUIF'(RS WHEN PU"'P!NG: 

UPPER ClACIAL - GlEN OAKS POJl. N2219, N3756, 
N3927, N42D2, N13266 AND 03247 

UPPER ClACIAL AND UPPER PORTlON or THE w.cOTHY - Nl.322\ AND 0190B 

...IODLE PORTION OF' THE w.cOTHY - N4.390 

- - - - FORMER UNISYS FACILITY PROPERTY BOUNDARY 

UPPER GlACIAl.. AHD UPPER AND 1oI1DOlE PORTION Of THE l.lI\GOTHY 
NB499 AND NB564 

UPPER PORTION OF' THE ...AGQTHY - N2576, N7053. N7560, 
NSOJ8, NS21 1. AND Ot909 

UPPER NIlo MIDDLE PORTION or TH( UAGOTHY - N5535 AND N607J 

...IDoLE PORTlON Of THE UAGOTHY - N11048 .AND 03003 

6ASAL PORTION Of THE w.cOTHY - NB35B 

5. THE fou.OW~ OfF-SITE NON-"'UN10PAl, DIffUSION WELLS 
RECHARCE TO THE INDICATED AQUIFER M£N OPERATING: 

UPPER GlACIAl - N222oo, N4203D, N6109D, N7762o, NB7B7o ANO N9714D 

UPPER ct.AC1Al AND LIPPER PORTION Of THE t.IACOTHY - 030240 

uPPER PORTION OF' THE WAGOTHY - OJ02~ 

uPPER AND I.IOOLE PORTlON Of THE WAGOTHY - NB5650, 
NS5660, N85670 AHo NB56BO 

W1DOlE PORTION Of THE l.lAGOTHY - OW9, DW10, N9a76D, N9anD, 
Nll060D AND N110810 

...mDl[ AHO BASA.l... POflTlON Of THE t.W>oTHY - OWl', DWI2, NS372D .AND N83730 

6. THE WATER-l£'JEl ElEVATloN fOR WONITOR~ WELL 4...1 APPEARS TO aE" ANA...OlOUS 
AND WAS NOT USED 
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EXPLANATION:
(-;;UNrVERSI1Y	 BODY OF' WATER
\..../~ RETENTION BASIN

T 
(RJ 

'\
\\ LOCATION AND DESIGNATION OF 
\~ N'2'i1~9 """~ t.lONITORING WELL SCREENED IN THE..
\'&. tdtOOL£ PORTION OF THE MAGOTHY 
\\orr:	 AQUIFER.. !ilJ;)OO

\\~
LOCATiON AND DESIGNATION OF SITEEWI. 

\\ 
\'ft FRESH MEADOW	 EXTRACTION OR RECOVERY WEll 

N7512COUNTRY CL.UB	 ",.\\/9 ~'''.	 LOCATION AND DESIGNATION OF
N1D'5.'Df£i?DAL£ CI	 J.AUNICIPAL SUPPLY WELL '" 

.-~-~:'::::::::::::.:..GOLF CU)t3l.rv.~ • N607J", LOCATION ~O OESIGNATION OF NON~	 /y/- J,AUNICIPAl SUPPLY WEll
N~~5~5\\ 

N2576610\\ LOCATION AND DESIGNATION or NON
MuNICIPAL IRRIGATION WEll'~ 

N83720 LOCATION AND DESIGNATION OF NON\'\ 0 
UUNICIPAl DIFfUSION WEll 

,0 
FORlAER uNrsys FACILITY PROPERT'I' BOUNDARY,,,J"~	 ,

?	 ;/ (43.9!) WATER LEVEL ELEVATION IN FEET ABOVE SEA LEVEL0/	 //\-()~\ ,';/ (NAVO BB) 

\\ ./;,,,</,;:: \\ y ;...-r 
LINE OF EQUAL WATER-LEVEL ELEVATION IN 

;:/" \ \ R.KW}- _ ••- FEET ABOVE ~EAN SEA LEVEL (DASHED WHERE 
INFERRED).'"~~"'i'-~ \\ <",(~~	 ~I\""--<'rHOOL ""lie ","I" " 50'~~ ('·rv".", v	 IV:>' 

N'Ck 'Fl.::?	 or--7 A' .- ",.",,,'I ~(\i	 DIRECTION OF HORIZONTAL COJ..4PONENT 
GROUNDWATER FLOW" ,\ "-	 Cl\ \ ,	 ~;~c;, """"" ..[J- ~ ¥A1> Ii ~ .... DIRECTION OF HORIZONTAL COMPONENT OF 

\\	 .... 
GROUNDWATER FLOW 

~ '" i<Yjr:" \\ ,	 HORIZONTAl EXTENT OF GROUNDWATER TREATMENT/:	 / ,,-f:' \\, 
SYSTEM CAPTURE ZONE - REPRESENTED BY 
LIMITING FLOW LINE 

5'~,I" ~ - _'" I dY, I~\
'~1/ I '\z

' 0l.'i", ",,.. \\\'~
~~'If t~BI'64 \ NOTES,
'~WiC/ / \b~. 1. THE tr,aODl£ lroVo.COTHY AQVlF"ER £XTENOS FAOW APPROXIl.lATELY 

-IIJ TO -204 F££T REl,ATM: TO WEAN SEA LEVEL::t'~)'./" \\t~'" l' C1'~'-.-, II'"-,/~" / \\ '1.	 THE FOLLOWING ON-SIT[ omw:noH N«> RECOVERY WELLS WERE 
P\JwPlNG rROW THE INOICATED AQUIFERS:" ..,." / H-c 

UPPER ClACw.. AND uPPER PORTION Of" THE IAAGOTHV - RWIRS., 
P\Jt.IPINC AT 270 CAUOHS PER \a>lUTE (GPW) 

,	 
~"'" \\5; 

UPPER AND ~ PORT1QN OF n-tE tMCOTHY - RW1ROI HA ... PUUPIHG AT 106 CPWII	 I n m51~ 

If 
UPPER PORnON OF" THE MAGOn-IV - EWI PUWP'HG AT 359 cpw. 

; 11",,) 
J. THE rOUO'MNG OFF -SITE WUNICIPAI,. SIA'Plv W[LLS WHEN PUWPlNG

! i W1T~W F"R()t,I THE INDICATED AQUIFERS:

II	 , " N~WjSD \I'~,~ UPPER PORTION OF THE WAGOTHY - NJ905. N42"J. AND Nt 2999 
I N656~J IID 

uPPER AHO ulODlE PORTION or n-tE WACOTHV - NIJOOO... "'~~",.' '"'''' ~~~ig \\ 
::::--"'-""- ' 1.-£4 6 ""w \! <l.\S.''1?7 wlDOI..[ PORTION OF THE w.GOTHY - N4J90

--.::;--<1.':::::;:'--....:?C i \ 
U0'	 t.lIDDLE AND 8ASAL PORTION Of' THE t.AAGOTHY - N:5710~, ! ,,-·----.::::..':::::.:~i;(U,. \\ 

BASAL PORTION or THE WGOTHY - H7H5 AND H7512 

c--~, " '<>:.:..... 1,\ 4.	 THE FOlLOWINC OFF-SITE NON-WUNICIPAL SuPPLY WELLS WITHDRAW 
F"R()t,I THE INDICATED AQUIFERS WHEN PUWPING-Cr-J "'~'-J..\\ 

UPP£R ClACw.. - CLEN OAKS POOl, N2'llg. HJ75Ei. 
NORTH SHORE row£HS -- 0 "0-" NJ9Z7, H4202. NIJ266 .tHO OJ247 

COLF COUrtSE	 FORMER uPPER GLACIAl.. AND UPPER PORTION Of' THE t.IAGOTHY - H1J221 AHO 01908' ""~'	 _'\::-::;:::::>.------~f§!~1---- UNISYS ~ ,::o~ __, '''NUL 
UPPER CLACW. AND UPPER ANO IolIOOLE PORTION Of THE YoIrGOTK'r' 
N8499 ANO N8564 

LONG iSLAND 
(}\)(S '·'N>l. ,irWrSi-·i HOSPf7Af. 

UPP'ER PORTION or THE UA,GorHY - N2576. N70:5J, N7560.t~L~:~i~:;~'1~~r- ", N80Ja, N~21 I. AHO 01909:<_.> -- ---.\\::~ 
UPPER AHD UlOOLE PORTION OF THE WlGOlHY - N:55J5 .AHO N607J\, \.,:<~ :~~:~ ,,,. - -	 0 MIDDLE PORTION OF THE WAGOTHY - NI 104~ AND OJOOJ\\F\	 V 
BASAl PORTION OF TH[ t.IAGOTHY - H8358 

O.l<.l!.i~ 5.	 THE. FOlLOWING OFF -SITE HON-WNlCtPAl QlFFUSION MUS 
RECHARGE TO THE IHDICATED AQUIFER WHtH OPERATING: 

1 \'A 
\\~ '" 

/--/	 
\\ 
\\ VPPER ClACW. - N2220D, H420JD. N6109D. N1762D. N8787D AHO N97140\ \"0	 /// \I 

UPPER GlACW. AND UPPER PORTION Of' THE t.IAGOTHV - 0.30240 
~))O;:4D /~/'/	 \\\\~ O{i:iQ:t:':i)	 \\ UPPER PORTION OF THE LWXlTHV - OJQ250\~~	 .< /.~// '~,-~ vPP£R AHO WIOOlE PORTIOH Of THE MAGOTHY - H856.50,

.--,"<:f;\~··////" \\'0 \\ ~; N8:566D. H6567D AND N85660 

-<.,-)t'-h;"//	 \\ ,\\..//.-;.,./ Mll)OI..[ PORTION OF TH[ WA(X)THY - OW9, OWIO. N98760, N9S770,\\	 \\ (,,~\>/' NltDSOD AND Nll0810I ~ 
Q}247 6'- ,\ \	 \\ \\ ~"~;/ 

t.lIOOLE AND 8A.SA..1. POfl.TION OF Trl[ M./rGOTHY - OW 11 , DW12. N8J720 AHD NBJ73DII . \ \ N4202 ~ N:tllS\ \ 7	 N4203D·'t\·o '?':0 

'''Y;<·;'V~(\.\..\ ~;// N2:rl.t:r;\\ /;:>;;:'1:	 \,II	 C:J"'/;\\
\\	 :-,\\..// '\\\	 \\ y../~</ I, 

....- F'RQ..{CT "'AN~ClR: O£P,,"T~NT t.lANAG1:R 
UlC Ir~T c. SNl liIO'VAIN'I"P01[HJO(lRC SUIlfACt: COflQJlAlOIo BOO 

MO. I 0Al[ I R('l'ISOf Il£SCIIf>llON	 

I~ ....D
(J 11( IIOOLE IIAGOlHY AQJfER1 
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 EXPLANATION: 

(
 

UNJVERSJTY 

BOOY OF WATER~ o 

T
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RETENTION BASIN\\	 v 
\\
 
I\c; .. NI~99~
 ><)..~ LOCATION AND DESIGNATION Of MONITORING\y.;:. WEU SCREENED IN THE 8ASAl PORTION Of 

.. Hl~D;.')(J\~;	 THE MAGOTHY AQUIFER 
\\~:, 
\\'~\ LOCATION AND DESIGNATION or SITE 

EXTRACTION OR RECOVERY WELL\1
\\ -;P COUNTRY CLUB ~ ,,'"- I:!.. N7512 

\\c CJ ... LOCATION ANO OESIGNATION or 

\\ FRESH MEADOW	 EWI. 

1ol7C5.'OCfPDALf.. 
UUNICIPAL $UPPlY WEU 

\\
\\~ COLI CL U8l.ro.:Jc * 

N60 7Ja LOCATION AND OESIGNATION or NON\\	 N:>:>j5 lAUNICIPAL SUPPLY WELL\\ 
N2576o,. LOCATION ANO OESIGNATION or NON

UUNICIPAL IRRIGATION WEll 

N6J720 LOCATiON AND DESIGNATION Of NON
MUNICIPAL DIffUSION WEll 

0 

FORMER UNI$YS FACILITY PROPERTY BOUNDARY 

-{o~~ /-;::::::-:::::::::::::::-::'---":\" 
(02,28),9''// \\	 WATER LEVEL ELE\o'ATION IN FEET ABOVE SEA LEVELq:.y:; / \\ 

(NAVO 88) 
v	 " 

£> '.' ' 0 \\ '" \\ LINE OF [QUAlL WATER-LEVEL ELEVATION IN,0.'1
, b" ,e II ABOVE MEAN SEA LEVEL (DASHED WHERE INfERRED) 

'	 fEElif~	 A"-
1'- . / .,,7> \.	 ---ty	 ''''~»---/F G.REAT NFCK	 ~\\ " »;:/:/ ~-.{'i- ,00 \rILl.,fir....'fA'.. \\'	 DIRECTION or HORIZONTAL COMPONENT Of. I '- "b// ,,'-.;c·' '"	 i\ POStlC SCHOOLS GROUNDWATER FLOW
I I '- /':/' "j.' ,,c "" '" • I," '- ....,/. ' .. _,U" 
II ~.... .'~	 , ,"~=--" ,~-, (' i ' 

!;\! ' tAKE:. II '- ~B{l3a8· l/ / /
SUCCESS	 ~ 

Ii ~~ (----_/'-')'~ ~ Ij () ''5' { w ! . 
~ ! I C/;-:0~ 
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NOTES:~'1""''''(~.°0,§	 1. THE BASAl. t.I"""OTHY AQUifER f"XTENDS FROU APPROXIMATELY 

-204 TO -270 FrET RElATN£. to WEAH 5£.... lML~ '2;:-:v 
~ 2. THE FOLLOWING ON-SIl[ EXTRACTION AHD RECOVERY WELLS WERE
 

PUWPING FROW THE INDICATED AQUIFERS:

;.1/.	 ,-,;;,';?;.- f',
1!. '/)'- l w........". UPPER GLACIAl AND UPPER PORTlON or THE MAGOTHY - RWl RS 

~	 PUWf'lNG ....T 270 GAlLONS P(R "'UTE (GPI.4)
'-,-) UPPER AND &.fIOOLE PORTION Of' THE WAGOTHY - RWIROii "-	 ... P1JYPlHC ....T 108 CPWII ~ uPPER PORTION OF HE YAOOTHY - [.", PlJIr,IPINC ....T 359 cpw.N~512 

~ !,	 " 
J	 Tl-IE fOLLOWING Off-SITE WNICIPAl SUPfl'\.Y 'Il'£ll5 WHEN PUMPING 

W1T1·()RAW F'ROIol THE INDICATED ,\I)l.IIms~ uPPER PORTION OF" THE loIAGOTHV - NJ905. ".4243, AND N12999II
II

'" 
uPPER AND wlDOLE P~TION or THE WAGQTHY - N 13000iI ffj'"'"j:f;:/m' \ ! ~(;-~j(f:/ t.IlOOLE PORTION or 'HE WACOTHY - N4390.c, N.!i92;

\ ~ ~~/-~//' , " 
t.IlOOl£ ,t,N0 8ASPt.. PORTION or 'HE IoIAGOTHY - N5710~ 1\ 7:// (-\j // ~ 

< Ai	 BASAl PORnQN or Ttf: UA.COTHY - 1\17....5 AND Nn12\\ £//// 
4. THE rOllOWlNC Off-Silt: NON-WUHICIPAL SUPPLY WEllS WOHORAW\ \ .4'~/ /1	 [1:~~] v fRON THE INOCATEO AQuirERS WHEN PUWPlNG'\,'J,//I 

UPP(R CLACIAl - GlEN (W(S POOL N2219, N.:I7~,\1i/ NO,~'rH SHORE iOYrERS NJ927, N4202, N13266 ,tHO 03247 

GOLf COURS£.//\\ II uPPER CLACIAl AHO \.FPER PORTlOH or THE tu.GOTHY - N1322\ ANO 01908
// \:/ 1'	 _..,._!J.3.~~?__..._~_. 

i 
~

~ i /" ;U. !..OND" ISl.AND	 uPPER GlACIAl AND \.FPER AND WODLE P()R'OON or THE WlGOTHY 
f\	 AV£NtTE--'--'-- NS499 AND N6564J ---,j \ (;LP; OMS '''0'):' ,/E~l,r'lsn - -- \	 UPPER PORnON OF" HE t.L4.GOTHY - N2576, N7053, N7560,~, -;;.. ..:.--',.-.".\\

~ ~	 \\ N6036.> N6211, AND 01909¥"'.-" .Q ~-'(;I}\ \-~.-) {'.~~ UPPER AND WIOOLE PORTION or THE t.L4.GOTHY - N5535 AI'lO N0073\v-	 \\
\.,._,\.()6 (~H~(Y.'\\~ ...	 \\

\\ MIDDlE PORTION or 'HE WACOYH'l' - Nil 046 ,t,N0 03003 ~ 
BASAl PORTION or TH£ rr.w:OTl·/Y - NBJS8~ l:.\\:	 1\ 

Q,X)I),} 5. THE FOllOWING Off-SITE NON-WUNICIPAl OIFTl/SlON WELLS 
0 
~ 

RECHARGE TO THE INDICATED AOUlrrR WHEN OPERATING:\\\\7,\ \8	
h::t UPPER ClAClAl. - N222OD, N4203O, N61090, N77620, N67670 AND N97140 

I,
\\~ \\~	 II\\7.) ~~ I	 UPPER GlACIAl. AND uPPER PORTlOH or THE WAGOTHY - C30240QY..;2~iJ 

\ 1", ()c.};):i~~~ 1\;:;:	 \\
II UPPER POR11QH oF T1£ "'ACOTHY - 030250 

~ 
\ I \.FPER AND WIOOlE PORTlON Of" THE YAGOTHY - N85650,\~	 I0\-1-'<.// \\~'"	

II

\ \ N65660, N85670 AHO H856BO\\<)	 II\\ <: ~/\\ \\\\<~:,;::::/ ~ • \	 \ \ ,(~\)'o'/-;;'/" UlOOlE PORnON or THE MAGOTHY - OW9, OWl0, N98760, N9877o, 
N110600 AND Nl10810I 1\

.",,01' /:;/ ~ \\	 \\ ~V-,,/\\
\;//;//'>.," ,,_""'6'	 ''-'=0.' \ ~",20'"//"" UlODLE AND 8ASPt.. PORTION OF THE: lIIAGOTHY - OWl 1, OW12, N83720 ,t,N0 N6373D 

~ 1\	 ~ ~13756 't\l;:") 6/ / 6. N22~~i
I' /;"/ . I \\	 6 .-,\.-//C1\fl 
\ \ //	 ~\ l\\$Y ti7.2200 

~ \\ ,./";//,;'	 \\ 0/://\\II	 \\0 " 

liAlE' 
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