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SECTION 1  
INTRODUCTION  

On behalf of Lockheed Martin Corporation (Lockheed Martin), AMEC E&E PC (AMEC) has 

prepared this Annual Groundwater Monitoring Report to provide the results of quarterly 

groundwater sampling activities conducted in 2019 at the former Unisys facility (i.e., the Site) 

located in Lake Success, New York (New York State Department of Environmental Conservation 

[NYSDEC] Site Number 130045). The Site is listed by NYSDEC as a Class 2, Inactive Hazardous 

Waste site. The quarterly groundwater monitoring activities were conducted using field sampling 

and analytical methods consistent with the NYSDEC-approved Site-specific Sampling and 

Analysis Plan (SAP) and Quality Assurance Project Plan (QAPP) prepared by Tetra Tech (2016).  

AMEC conducted the quarterly groundwater events on January 23 to 25, 2019, April 23 to 25, 

2019, July 30 to August 6, 2019, and October 30 to November 5, 2019. Synoptic groundwater 

level measurements were collected on April 22, 2019 (prior to the second quarter sampling event) 

and on July 29, 2019 (prior to the third quarter sampling event). Consistent with the SAP (Tetra 

Tech, 2016), during the first, second, and fourth quarterly events (Q1, Q2, and Q4, respectively), 

groundwater samples were collected from wells located hydraulically downgradient and north of 

the former Unisys facility. The total number of wells sampled per quarter varied from 19 to 37. 

During the third quarterly sampling event (Q3), groundwater samples were collected from 63 wells 

located both on and off the former Unisys facility property. 

 As directed by NYSDEC, 5 additional wells were sampled during the second quarter sampling. 

The additional wells sampled during the Q2 sampling event are described in Section 2.2. After 

discussion between NYSDEC and Lockheed, additional wells related to the Stanton Cleaners site 

located in Great, New York were sampled during the third and fourth quarter sampling. The additional 

wells sampled during Q3 and Q4 sampling event are described in Section 2.2  

This report meets NYSDEC administrative requirements to obtain operational groundwater quality 

and water level data, and to assess the overall performance of the on-site OU1 and off-site OU2 

groundwater treatment systems. The 2019 quarterly monitoring results are evaluated to assess 
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groundwater conditions in the OU1 and OU2 areas, including horizontal and vertical groundwater 

flow, estimated groundwater capture, groundwater quality trends, and volatile organic compound 

(VOC) concentrations in the monitoring well network. 

1.1 SITE DESCRIPTION AND SITE HISTORY 

The Site is located at 1111 Marcus Avenue, Lake Success in Nassau County, New York. A portion 

of the facility is located in the Town of North Hempstead and a portion in the Village of Lake 

Success, an incorporated village within the Town of North Hempstead. The Site occupies a parcel 

of land approximately 90.5-acre in size that is bounded by Marcus Avenue to the north, Union 

Turnpike to the south, Lakeville Road to the west and the Triad Business Park to the east. The Site 

location is shown on Figure 1-1.  

The former Unisys facility property is fully developed, with the bulk of the property comprised of 

the main building (former manufacturing building), various smaller support buildings (e.g., 

foundry and boiler building), three recharge basins, and parking lots. The smaller buildings are 

located south of the main building. The Site was redeveloped by the current owner for commercial 

use and the main building presently houses a number of tenants.  

The Site was a former manufacturing facility of mainly electronic components for military and 

commercial applications. The former facility was active from 1941 through 1995, after which 

manufacturing activities ceased. Some assembly, integration, prototype development and testing, 

and engineering and administrative activities continued at the facility through 1999. The facility 

was originally designed and built by the United States government and was operated under contract 

to the Sperry Gyroscope Company (Sperry) from 1941 to 1951. In 1951, the property was sold to 

Sperry, which merged with Burroughs in 1986 to form the Unisys Corporation. In 1995, Loral 

Corporation (Loral) acquired assets of Unisys Defense Systems, a division of Unisys Corporation. 

In early 1996, Lockheed Martin purchased the electronics and systems integration businesses of 

Loral. In April 2000, iPark Lake Success LLP purchased the Site property from Lockheed Martin 

for redevelopment and use as a commercial space. The property is currently owned by Northwell 

Health (formerly Long Island Jewish Medical Center), and WRD Marcus Avenue A, LLC and is 

managed by KeyPoint Partners.  
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From 1978 to 1996, a series of on-site studies and remedial activities were undertaken to 

investigate and remediate reported VOC concentrations in soil and groundwater. The compounds 

of concern (COC) in the groundwater at the site are VOCs, primarily trichloroethene (TCE), cis-

1,2-dichloroethene (cis-1,2-DCE), tetrachloroethene (PCE), and trichlorotrifluoroethane (Freon 

113). The investigations traced the origin of the VOCs to a series of dry wells located near the 

southeast corner of the main building at the Site. Another groundwater plume exists, that originates 

from the nearby 400 Lakeville Road Site which is also a NYS Superfund Site (Site No. 130176) 

and is located west of the former Unysis Site. Chlorodifluoromethane (also known as Freon 22) 

extends off the 400 Lakeville Road Site and comingles with the former Unisys Site groundwater 

plume.  

In 1991, Unisys Corporation (previous site owner) entered into an Administrative Order on 

Consent requiring the completion of a Remedial Investigation and Feasibility Study, including the 

implementation of interim remedial measures (IRM) for soil and groundwater. The groundwater 

IRM was initiated in April 1993 and consisted of pumping and treatment with granular activated 

carbon. Air stripping was added to the groundwater IRM treatment train in February 1995. This 

system was shut down in 2001, shortly before the current on-site groundwater treatment system 

began operation. The soil IRM was installed in January 1994 and consisted of a soil vapor 

extraction system in the dry well area (i.e., source area) near the southeast corner of the main 

building to remediate residual VOCs in the soil. In 1998, three former dry wells were excavated 

to a depth of 30 feet and approximately 830 tons of VOC-impacted soil were removed and properly 

disposed at a permitted off-site disposal facility. 

The site was divided into two Operable Units (OU) in 1995. An OU represents a portion of the site 

remedy that for technical or administrative reasons can be addressed separately to eliminate or 

mitigate a release, threat of release, or exposure pathway resulting from the site contamination. 

OU1 consists of the 90.5-acre former Unisys facility property. Operable Unit 2 (OU2) is defined 

as the off-site area beyond the 90.5-acre property where VOCs in groundwater have migrated 

northward from the Site (OU1).  

1.2 SITE REGULATORY BACKGROUND 

A Record of Decision (ROD) was issued by NYSDEC for OU1 in March 1997. The selected 

remedial alternative targeted the Glacial aquifer, and the Upper and Middle portions of the 



 

July 2020 2019 Annual Groundwater Monitoring Report  Page 1-4 

Magothy aquifer for hydraulic control by pumping with treatment, providing capture of VOC-

impacted groundwater down to a depth of approximately 270 feet below ground surface (bgs). 

Concentrations of VOCs in the lower Magothy were reported as typically an order of magnitude 

lower than in the shallower aquifer zones. The selected groundwater extraction system was 

intended to interdict further downward migration of contaminants. Therefore, active pumping of 

the lower Magothy aquifer was not proposed at the time. 

A description of the elements of the selected remedy in the March 1997 OU1 ROD (NYSDEC, 

1997) included the following: 

• A remedial design program to verify the components of the conceptual design and provide 
the details necessary for the construction, operation and maintenance, and monitoring of 
the remedial program. Any uncertainties identified during the RI/FS will be resolved. 

• Based on groundwater modeling, it is estimated that a total of five extraction wells will be 
operated across the site extracting approximately 1,800 gallons per minute (gpm). 

• The selected treatment system will be evaluated after it becomes operational to determine 
if additional treatment of the effluent from the air stripper is needed.  

• The objective of the remedial alternative is to achieve the remedial action objectives and 
to prevent constituent plum migration and reduce organic compound concentrations in 
groundwater.  

• The selected remedial alternatives targets the Glacial aquifer, and the upper and 
intermediate zones of Magothy for hydraulic control by pumping with treatment. This 
provides capture of contaminated groundwater down to a depth of approximately 270 feet 
below grade.  

• Concentrations of contaminants in the lower Magothy are typically an order of magnitude 
lower than in the shallower aquifer zones.  

• The selected groundwater extraction system will interdict further downward migration of 
contaminants. Therefore, active pumping of the lower the Magothy aquifer is not proposed 
at this time.  

• Pumping and water quality data will be monitored to determine the effects of the selected 
extraction system at all depths including the lower Magothy aquifer. After the selected 
remedial alternative becomes operational, it will be evaluated to determine if additional 
remedial alternatives for the lower Magothy aquifer need to be implemented. This issue 
will also be addressed as part of the OU2 Remedial Investigation/Feasibility Study (RI/FS). 

• Over time, the selected remedial alternative would be evaluated by sampling both on-site 
and off-site monitoring wells to determine its ability to provide hydraulic control, to meet 
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discharge standards, and to reduce on-site groundwater concentrations to the remedial 
action objectives. 

During subsequent design of the OU1 remedy, the results of groundwater modeling performed 

during design implementation indicated that operation of the five extraction wells at 1,800 gpm 

and discharge of the treated water on site might cause further migration of the plume. Based on 

additional evaluations, the approved remedial design specified an extraction rate of 730 gpm for 

the on-site recovery wells and the discharge of treated groundwater at a location northeast of the 

Site in an area beyond the plume. 

In accordance with the March 1997 ROD, as part of the OU2 RI/FS investigation, an evaluation 

was conducted to identify if additional remedial alternatives for the lower Magothy aquifer should 

be implemented. The evaluation results indicated that an upgrade of the 730 gpm OU1 

groundwater remediation system was needed to improve groundwater capture from the lower 

(basal) Magothy aquifer to ensure complete capture of VOC-impacted groundwater related to the 

Site.  

An amendment to the ROD was issued by NYSDEC in January 2015. The January 2015 

Amendment to the Record of Decision (AROD) for OU1 amended the selected remedy for the 

OU1 site (NYSDEC, 2015), which includes the following changes that pertains to groundwater 

monitoring: 

• Modification to the original pumping rate of 1,800 gpm identified in the original ROD 

based on the design evaluation. The current system was designed to operate at 730 gpm.  

• Environmental Easement. Imposition of an institutional control in the form of an 

environmental easement for the controlled property that: 

(a) restricts the use of groundwater as a source of potable or process water, without 

necessary water quality treatment as determined by the NYSDOH or County DOH; and  

(b) requires compliance with the Department approved Site Management Plan. 

• As part of an overall Site Management Plan (SMP), preparation of a Monitoring Plan to 
assess the performance and effectiveness of all operable units of the remedy. The 
Monitoring Plan will include, but may not be limited to: 
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o Monitoring of the groundwater to assess the performance and effectiveness of the 
remedy; and 

o Monitoring of the groundwater at irrigation wells that are or that become impacted by 
site-related groundwater contamination; and  

o A schedule of monitoring and frequency of submittals to NYSDEC. 

• Also as part of the SMP, preparation of an Operation and Maintenance (O&M) Plan to 
ensure continued operation, maintenance, monitoring, inspection, and reporting of any 
mechanical or physical components of the remedy. The plan includes, but is not limited to: 

o Compliance monitoring of treatment systems to ensure proper O&M as well as 
providing data for any necessary permit or permit equivalent reporting; and  

o Maintaining the site access control and NYSDEC notification; and 

o Providing the NYSDEC access to the Site and O&M records. 

In December 2014, NYSDEC, in consultation with the New York State Department of Health 

(NYSDOH) issued a ROD for OU2 (NYSDEC, 2014). The OU2 ROD details the selected remedy 

intended to attain the remedial action objectives for the off-site area in OU2 and includes the 

following elements related to the groundwater monitoring program: 

• The continued operation of the existing 500 gpm OU2 groundwater extraction and 
treatment system located at the Great Neck School property. 

• The upgrade of the 730 gpm OU1 groundwater remediation system by the installation of a 
new 120 gpm extraction well to collect and treat an additional volume of groundwater, 
bringing the total system up to 850 gpm. This upgrade of the OU1 GWTS was required to 
improve groundwater capture from the Basal Magothy zone to ensure complete capture of 
VOC-impacted groundwater related to the Site. Treated water would be discharged in the 
same location. 

• Implementation of a Public Water Supply Protection and Mitigation Program. 

• As noted above in the AROD, implementation of a SMP, including a Monitoring Plan to 
assess the performance and effectiveness of the remedy and O&M Plan to ensure continued 
operation, maintenance, monitoring, inspection, and reporting of any mechanical or 
physical component of the remedy, as described above.  

1.3 SITE HYDROGEOLOGY 

The Site and surrounding area are underlain by unconsolidated gravel, sand, silt and clay deposits 

that vary in thickness and rest on southward-sloping Precambrian bedrock. Based on the 
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information contained in the Remedial Investigation Report for OU2 (ARCADIS, 2012b) and 

other sources (Swarzenski, 1963; Smolensky and others, 1989; Stumm, 2001), the unconsolidated 

deposits near the Site consist of the following formations (listed from shallow to deep):   

• Upper Glacial deposits – primarily stratified outwash deposits of sand and gravel, 
interbedded with silts and thin clay lenses and glacial till (unsorted clay, sand, gravel, and 
boulders). Based on the interpretive geologic cross-sections provided in the OU2 RI 
Report, the contact between the Upper Glacial deposits and the underlying Magothy 
Formation at the former Unisys facility building is approximately 160 feet bgs. 

• Magothy Formation – composed primarily of fine to medium sand with silt and clay lenses, 
with a basal coarse sand and gravel zone. The fine-grained lenses are generally 
discontinuous. The soil boring log from the OU1 recovery well RW-3 located at the Site 
indicates that the top of the Raritan Upper Clay was encountered at approximately 392 feet 
bgs. Boring logs indicate that the Magothy Formation thins to the north.  

• Raritan Formation, Upper Clay member - predominantly clay, solid and silty, grey, red, 
and white colored, often variegated, with few lenses and layers of sand. Serves as a 
confining layer for the underlying Lloyd aquifer. Based on the interpretive geologic cross-
sections provided in the OU2 RI Report, the contact between the Raritan Upper Clay 
member and the underlying Raritan Lloyd Sand member at the former Unisys facility 
building is approximately 735 feet bgs.  

• Raritan Formation, Lloyd Sand member - composed of fine to coarse sand and gravel with 
commonly a clayey matrix. The Lloyd Sand member overlies the Precambrian bedrock. 
The thickness of the Lloyd Sand member on the Great Neck peninsula ranges from less 
than 50 feet to more than 150 feet (Stumm, 2001). 

The bedrock underlying the Lloyd Sand member generally consists of muscovite-biotite schist, 

gneiss, and granite, with an upper clayey weathered zone (saprolite) reportedly up to 70 feet thick 

(Swarzenski, 1963). 

The major aquifers beneath the Site are the Upper Glacial, Magothy, and Lloyd aquifers. Although 

these aquifers comprise the Long Island Groundwater System, the Lloyd aquifer is hydraulically 

isolated from the overlying aquifers by the presence of the Raritan Clay confining unit and is not 

impacted by VOCs related to the Site; therefore, the Lloyd aquifer is not discussed further in this 

report.  

Elevated concentrations of Site-related VOCs have been reported in groundwater samples 

collected from the Upper Glacial and Magothy Formation aquifers. The Upper Glacial aquifer is 

the shallowest groundwater unit and consists of Pleistocene age, unconsolidated deposits. 
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Groundwater levels measured within the Upper Glacial aquifer are representative of water table 

conditions. The underlying Cretaceous-age Magothy aquifer is thicker than the Upper Glacial 

aquifer and contains many localized silt and/or clay lenses. The Upper Glacial and underlying 

Magothy aquifers are hydraulically connected beneath and near the Site; therefore, groundwater 

can flow from one aquifer to the other and these two aquifers function hydraulically as one aquifer. 

To facilitate mapping and evaluation of hydraulic and water quality data, the Upper Glacial and 

Magothy aquifers beneath and near the Site have been divided into four zones, specifically the 

Upper Glacial aquifer and the Upper, Middle, and Basal portions of the Magothy aquifer. The 

aquifer zones are defined as follows: 

• Upper Glacial aquifer – from land surface (approximately 120 to 140 feet above mean sea 
level [msl]) to an elevation of approximately -20 feet msl 

• Upper Magothy – from approximately -20 to -110 feet msl 

• Middle Magothy – from approximately -110 to -200 feet msl 

• Basal Magothy – from approximately -200 feet msl to the top of the underlying Raritan 
Clay confining unit 

1.4 GROUNDWATER REMEDIAL SYSTEMS 

Both the OU1 (on-site) and OU2 (off-site) GWTS have been operating for several years. The goal 

of the OU1 GWTS is to provide hydraulic control of the Site groundwater plume and treat VOC-

impacted groundwater for subsequent discharge back to groundwater. The current GWTS at OU1 

began operating in August 2002 and currently consists of four groundwater recovery wells on the 

former Unisys facility property (EW-1R, RW-1RS, RW-1RD and RW-3) pumping a combined 

nominal flow of 850 gpm to create a capture zone consistent with the March 1997 ROD 

requirement to control off-site VOC migration to a depth of approximately 270 feet below ground 

surface.  

The four OU1 on-site recovery wells are screened in different portions of the aquifers beneath the 

Site, as described below.  

• RW-1RS – shallowest of the four recovery wells, screened in the Upper Glacial aquifer 
(144 to 164 feet bgs [-4 to -24 feet msl]) and the Upper Magothy (172 to 202 feet bgs [-32 
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to -62 feet msl]). Ground surface elevation at RW-1RS is approximately 140 feet msl. 
Recovery well RW-1RS was installed in June 2000.  

• EW-1R – screened in the Upper Magothy (195 to 225 feet bgs [-55 to -85 feet msl]). 
Ground surface elevation at EW-1R is approximately 140 feet msl. Recovery well EW-1R 
was installed in January 2017 to replace recovery well EW-1, which failed in July 2016 
and was decommissioned in December 2016. Recovery well EW-1R is located 
approximately 20 feet north of the former EW-1 and is screened at approximately the same 
depth interval as EW-1.  

• RW-1RD – screened in the Upper and Middle Magothy (238 to 268 feet bgs [-98 to -128 
feet msl]). Ground surface elevation at RW-1RD is approximately 140 feet msl. Recovery 
well RW-1RD was installed in May 2000.  

• RW-3 - screened in the Middle and Basal Magothy (300 to 385 feet bgs [-161 to -246 feet 
msl]). Ground surface elevation at RW-3 is approximately 139 feet msl. Recovery well 
RW-3 was installed in June 2017 and became operational in the 1st quarter of 2018.  

Groundwater recovered by the OU1 extraction system is pumped to the OU1 GWTS. The extracted 

groundwater is treated in series through two vertical air stripper towers to remove dissolved VOCs 

to levels below their site-specific Applicable or Relevant and Appropriate Requirements (ARARs), 

as shown in Table 1-1. The treated groundwater is discharged back to the aquifer system via an 

array of four diffusion wells (DW-11, DW-12, DW-13, and DW-14) that are screened in the 

Magothy aquifer, as described below.  

• DW-11 – screened in the Middle Magothy and Basal Magothy (275 to 411 feet bgs [-152 
to -288 feet msl]). Ground surface elevation at DW-11 is approximately 123 feet msl. 
Diffusion well DW-11 was installed in June 2002.  

• DW-12 – screened in the Middle Magothy and Basal Magothy (308 to 396 feet bgs [-179 
to -267 feet msl]). Ground surface elevation at DW-12 is approximately 129 feet msl. 
Diffusion well DW-12 was installed in August 2002.  

• DW-13 – screened in the Middle Magothy (250 to 320 feet bgs [-128 to -198 feet msl]) and 
the Basal Magothy (340 to 380 feet bgs [-218 to -258 feet msl]). Ground surface elevation 
at DW-13 is approximately 122 feet msl. Diffusion well DW-13 was installed in October 
2008.  

• DW-14 – screened in the Middle Magothy (270 to 322 feet bgs [-135 to -187 feet msl]) and 
two intervals in the Basal Magothy (372 to 390 feet bgs [-237 to -255 feet msl] and 398 to 
424 feet bgs [-263 to -289 feet msl]). Ground surface elevation at DW-14 is approximately 
135 feet msl. Diffusion well DW-14 was installed in June 2013.  
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The goal of the off-site OU2 GWTS is to recover additional contaminant mass in a “hotspot” 

identified in the early 2000s. As discussed in Section 1.2 above, NYSDEC issued a ROD in 

December 2014 that incorporated the existing off-site groundwater extraction and treatment 

system into the OU2 final remedy. The OU2 system is located hydraulically downgradient (i.e., 

north) of the former Unisys facility and operates with one recovery well (RW-100) and three 

diffusion wells (DW-100, DW-101, and DW-102). At any given time, only 1 or 2 of the 3 diffusion 

wells are in use.  

The one OU2 off-site recovery well is screened in different portions of the aquifers beneath the 

Site, as described below.  

• RW-100 – screened at two intervals in the Upper Magothy (190 to 210 feet bgs [-33 to -53 
feet msl] and 238 to 260 feet bgs [-81 to -103 feet msl]) and one interval in the Middle 
Magothy (276 to 324 feet bgs [-119 to -167 feet msl]). Ground surface elevation at RW-
100 is approximately 157 feet msl. Recovery well RW-100 was installed in September 
2003.  

Groundwater recovered by the OU2 extraction system is pumped to the OU2 GWTS. The extracted 
groundwater is treated in series through two vertical air stripper towers to remove dissolved VOCs 
to levels below their site-specific ARARs, as shown in Table 1-1. The treated groundwater is 
discharged back to the aquifer system via an array of four diffusion wells (DW-100, DW-101 and 
DW-02) that are screened in the Magothy aquifer, as described below.  

• DW-100 – screened in the Middle Magothy (299 to 331 feet bgs [-170 to -202 feet msl]) 
and the Basal Magothy (415 to 419 feet bgs [-286 to -290 feet msl]). Ground surface 
elevation at DW-100 is approximately 133 feet msl. Diffusion well DW-100 was installed 
in January 2004.  

• DW-101 – screened in two intervals in the Basal Magothy (333 to 383 feet bgs [-210 to -
260 feet msl] and 393 to 408 feet bgs [-270 to -285 feet msl]). Ground surface elevation at 
DW-101 is approximately 128 feet msl. Diffusion well DW-101 was installed in November 
2003.  

• DW-102 – screened in the Basal Magothy (365 to 413 feet bgs [-238 to -286 feet msl]). 
Ground surface elevation at DW-102 is approximately 127 feet msl. Diffusion well DW-
102 was installed in February 2004.  

1.5 MONITORING PROGRAM REQUIREMENTS 

In addition to creating an effective capture zone, the remedial goals for the OU1 GWTS, as 

described in the March 1997 ROD, are to provide for attainment of Standards, Criteria, and 

Guidance for groundwater quality, to the extent practicable, and to mitigate the impacts of VOC-
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impacted groundwater to the environment at the Site. The OU2 GWTS is designed to remove 

contaminant mass from an area of elevated groundwater impacts, thereby minimizing potential 

additional impacts to public water supply wells.  

The groundwater data obtained during the ongoing quarterly monitoring program are used to 

evaluate the effectiveness of the active OU1 and OU2 GWTS in meeting the above goals.  

1.6 OBJECTIVES 

The objectives of the annual groundwater monitoring program are as follows: 

• Monitor on-site and off-site hydraulic conditions (i.e., collect synoptic groundwater level 
measurements, develop potentiometric surface maps, and evaluate horizontal and vertical 
gradients) to assess groundwater flow. 

• Monitor on-site and off-site groundwater quality for VOCs and other select constituents, 
as required. 

• Evaluate current groundwater quality relative to regulatory criteria and historic monitoring 
results to identify spatial and/or transient changes in groundwater quality due to remedial 
activities, groundwater flow, water supply pumping conditions, and, if identified, other 
factors. 

• Provide recommendations, as appropriate, to improve the effectiveness of the groundwater 
monitoring program and the effectiveness of the OU1 and OU2 groundwater treatment 
systems. 

1.7 REPORT ORGANIZATION 

This report is organized as follows: 

• The introduction, a summary of background information, including a description of the 
Site, the Site regulatory history and hydrogeology, the groundwater remedial systems, the 
monitoring program requirements and objectives, and the report organization are provided 
in Section 1. 

• The field methods used and laboratory analyses performed during the 2019 groundwater 
monitoring activities are briefly summarized in Section 2.  

• The 2019 groundwater monitoring results, including an assessment of groundwater flow 
and estimated recovery well capture zones, groundwater analytical results, and VOC 
concentration trends are discussed in Section 3. 

Findings and proposed recommendations are provided in Section 4. 
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SECTION 2  
FIELD AND LABORATORY PROCEDURES 

As noted in Section 1, groundwater monitoring activities conducted in 2019 consisted of collecting 

synoptic groundwater level measurements prior to groundwater sampling and conducting quarterly 

groundwater sampling events. Synoptic water level measurements were collected from available 

on-site and off-site monitoring and recovery wells associated with the OU1 and OU2 groundwater 

treatment systems on April 22 and July 29 prior to conducting the 2019 second and third quarter 

groundwater sampling events. Consistent with the SAP, synoptic groundwater level measurement 

events are typically conducted prior to the second and third quarter groundwater sampling events.  

Quarterly groundwater samples were collected on January 23 to 25, April 23 through 25, July 30 

through August 6, and October 30 through November 5, 2019. Groundwater samples were 

collected from monitoring wells, irrigation wells, and of raw water prior to treatment at public 

supply wells located at and near the Site during quarterly monitoring. The current groundwater 

monitoring well network was established to satisfy the objectives of the March 1997 OU1 ROD, 

the January 2015 OU1 AROD, and the December 2014 OU2 ROD. The location of the wells within 

the monitoring well network and nearby water supply and irrigation wells are provided in Figure 

2-1. A list of the wells in the groundwater monitoring network and well construction details are 

provided in Table 2-1. Groundwater sampling and water level monitoring frequency for the wells 

in the groundwater monitoring network is provided in Table 2-2. The actual number of wells 

sampled or used to measure water levels may vary from Table 2-2 based on access to the wells or 

specific directions from the NYSDEC. The groundwater level measurement methods are described 

below, followed by a description of the groundwater sampling methods and the sampling 

conducted in 2019.  
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2.1 WATER LEVEL MEASUREMENTS 

Synoptic groundwater level measurements were collected as shown below.  

Date Number of 
wells 
measured 

Recovery wells pumping 

 

April 22, 2019 (Q2) 

 

125 

 

RW-1RS, EW-1R, RW-1RD, RW-3, & RW-100 

 

July 29, 2019 (Q3) 

 

128 

 

RW-1RS, EW-1R, RW-1RD, RW-3, & RW-100 

 

Measurements were collected from on-site and off-site monitoring wells, former supply wells, and 

OU1 and OU2 recovery wells and diffusion wells. The status and pumping rates of the OU1 and 

OU2 recovery and diffusion wells during the April and July synoptic groundwater level 

measurement events are summarized in Table 2-3.  

Synoptic groundwater level measurements were collected using an electronic water level meter in 

accordance with the measurement procedures in the SAP (Tetra Tech, 2016). The depth to water 

at each well was measured to the nearest 0.01 feet from the surveyed measuring point identified 

on the well casing or, in the case of recovery wells and diffusion wells, at the well head.  

2.2 GROUNDWATER SAMPLING 

The 2019 quarterly groundwater monitoring program was conducted in accordance with the well 

list and sampling frequencies specified in the SAP. During the 2019 Q1, Q2, Q3, and Q4 sampling 

events, groundwater samples were collected from wells located hydraulically downgradient and 

north of the former Unisys facility as shown on the following tabulation.  
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Date 
Number of wells 

sampled 

January 23 through 25, 2019 (Q1) 19 

April 23 through 25, 2019 (Q2) 24 

July 30 through August 6, 2019 (Q3) 62 (plus 4 wells at the 
Stanton Cleaners Site) 

October 30 through November 5, 2019 
(Q4) 

33 (plus 10 wells at the 
Stanton Cleaners Site) 

 

Details of the wells included during each round of sampling are included in the following sections 

and on Table 2-2. 

Groundwater samples were collected during the 2019 quarterly sampling events using low-flow 

purging and sampling methods consistent with the SAP and the USEPA Low Stress (Low Flow) 

Purging and Sampling Procedure for the Collection of Ground Water Samples from Monitoring 

Wells (USEPA, 2017). The monitoring wells were purged and sampled using dedicated bladder 

pumps previously installed in the wells. Wells without dedicated pumps were purged and sampled 

using portable bladder pumps. For wells deeper than approximately 200 feet bgs, the portable 

bladder pumps were set at least 20 feet into the water column with a drop tube that extended 

downward to the desired sample intake depth. Water quality indicator parameters measured during 

well purging (i.e., pH, temperature, specific conductance, dissolved oxygen, oxidation-reduction 

potential, and turbidity) were recorded on field data sheets that are provided in Appendix A. 

Groundwater grab samples were collected from active irrigation wells and public supply wells.  

Groundwater samples collected during the 2019 quarterly sampling events were submitted to 

TestAmerica, Inc. (TestAmerica) located in Edison, New Jersey, a NYSDOH-certified laboratory, 

for analysis of target compound list (TCL) VOCs plus Freon 11, Freon 22, Freon 113, Freon 115, 

Freon 123, and Freon 152 using USEPA Method 8260C.  
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Additionally, a subset of groundwater samples was analyzed for chloride (via Method SM4500 

Cl-) for all four rounds. During Q4, a subset of samples was analyzed for bromide (via USEPA 

Method 300.0). Bromide and chloride are monitored per an agreement between Lockheed Martin 

and the local water authorities and monitoring of these compounds is not required by NYSDEC. 

As directed by NYSDEC, groundwater samples were analyzed for 1,4-dioxane from a subset of 

wells during Q1 and Q3 using USEPA Method 8270D Selective Ion Monitoring (SIM) to obtain 

a detection limit no higher than 0.35 micrograms per liter (µg/L). Quality Assurance/Quality 

Control (QA/QC) samples included trip blanks, field blanks, field duplicates, and matrix 

spike/matrix spike duplicate sets. QA/QC samples were collected at a frequency commensurate 

with the data validation requirements. Trip blanks accompanied samples for VOC analysis, and 

field blanks were collected daily when non-dedicated sampling equipment (i.e., portable pumps) 

were used during well purging and sampling. 

Additional details regarding the sampling conducted during the individual quarterly events are 

provided below. 

2.2.1 2019 Q1 Groundwater Sampling Event  

The 2019 Q1 groundwater sampling event was conducted on January 23 through 25, 2019. A total 

of 19 wells were sampled during the Q1 groundwater sampling event and included wells 31GL, 

31MI, 31ML, 43MU, 43MI, 45MU, 45MI, 46MI, 46ML, 51MI, 51ML, 52MI, 52ML, N5099, 

N12999, N13000, N13821, N4388, and N12796. Non-municipal irrigation well N9687 was not 

sampled during this event, as the well is not operated during the winter.  

2.2.2 2019 Q2 Groundwater Sampling Event 

The 2019 Q2 groundwater sampling event was conducted from April 23 through 25, 2019. The 19 

wells that were sampled during the Q1 event were sampled again during the Q2 groundwater 

sampling event, with the exception of N4388 as the well was undergoing repairs around the time 

of the event. As per the direction of the NYSDEC, an additional five wells were (wells 2GL, 2MU, 

10GL, 35GL, and RW2). Non-municipal irrigation well N9687 was also sampled.  



 

July 2020 2019 Annual Groundwater Monitoring Report  Page 2-5 

2.2.3 2019 Q3 Annual Groundwater Sampling Event 

The 2019 Q3 annual comprehensive groundwater sampling event was conducted from July 30 

through August 6, 2019. A total of 62 wells which are routinely included in the annual sampling 

event were sampled during the Q3 sampling event including newly installed sentinel wells 53MI 

and 53ML (installed in June 2019). Sampling of the irrigation wells located at the North Shore 

Towers (N13221, 13266, and N13889) was postponed to Q4 at the request of the stakeholder. As 

per the request of the NYSDEC, four monitoring wells related to the Stanton Cleaner site located 

in Great Neck, NY were added to the Q3 sampling event. The ID numbers of the wells sampled 

are included on Tables 3-4 and 3-5.  

2.2.4 2019 Q4 Groundwater Sampling Event 

The 2019 Q4 annual groundwater sampling event was conducted from October 30 through 

November 5, 2019. A total of 33 wells were sampled during the quarterly sampling events were 

sampled during Q4 sampling event. WAGNN well N12796 was undergoing necessary repairs at 

the time of this event and could not be sampled. Irrigation wells, N13266 and N13889 were 

included in this sampling event. Irrigation well, N13221 was undergoing necessary repairs at this 

time and could not be sampled. As per the request of the NYSDEC, 10 monitoring wells related to 

the Stanton Cleaner site were added to the Q4 sampling event. The ID numbers of the wells 

sampled are included on Tables 3-4 and 3-5.  

2.2.5 Data Validation 

The groundwater analytical data generated during the 2019 quarterly sampling events were 

validated to assess data quality and to document the quality in an organized, systematic, and legally 

defensible manner. Data usability reviews of the analytical groundwater data collected during the 

2019 quarterly sampling events were performed in accordance with the NYSDEC Division of 

Environmental Remediation Guidance DER-10, Appendix 2B for Data Usability Summary 

Reports (DUSR). During the DUSR review, the results were reviewed using the laboratory hardcopy 

deliverables to verify that results were reported and qualified correctly by the laboratory, and to 

evaluate QC measurements to determine the usability of results. The DUSRs are provided in 

Appendix B. 
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2.2.6 Additional Sampling 

1,4-Dioxane Groundwater Sampling  

A groundwater sample from 43MI was collected for analysis of 1,4-dioxane during the Q1 sampling 

event. During the data validation of the October 2018 results, the 1,4-dioxane concentration of 4.5 

ug/l was rejected due to a low internal standard recovery. Consequently, another groundwater sample 

was collected for analysis of 1,4-dioxane during the Q1 sampling event. The 1,4-dioxane result for 

the validated groundwater sample collected in January 2019 was 0.41 ug/l.  

As directed by NYSDEC, groundwater samples were collected for analysis of 1,4-dioxane from a 

subset of wells during the Q3 groundwater sampling event. The wells sampled for 1,4-dioxane 

during the Q3 sampling event include 31GL, 31MI, 31ML, 35GL, 43MU, 43MI, 45MU, 45MI, 

46MI, 46ML, 52MI, 52ML, 53MI, and 53ML. As of December 2019, a drinking water standard 

for 1,4-dioxane has not been established. 
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SECTION 3  
RESULTS 

As noted in Section 1.3, to facilitate mapping and the evaluation of hydraulic and water quality 

data, the Upper Glacial and Magothy aquifers beneath and near the Site have been divided into 

four zones, specifically the Upper Glacial aquifer and the Upper, Middle, and Basal Magothy 

aquifers. Generally, the groundwater flow direction is north to northwest, however, pumping by 

several public supply and irrigation wells in the area affects the groundwater flow direction. 

Accordingly, the hydraulic monitoring data (2019 Q2 and Q3) and the groundwater analytical data 

from the 2019 Q3 annual monitoring event are presented and discussed in this section relative to 

the four aquifer zones noted above.  

3.1 GROUNDWATER ELEVATIONS 

The synoptic groundwater level measurements recorded during 2019 Q2 (on April 22, 2019) and 

2019 Q3 (on July 29, 2019) and the resulting calculated groundwater elevations are provided in 

Table 3-1. Potentiometric surface maps prepared using the April 2019 and July 2019 groundwater 

elevation data are provided on Figures 3-1 through 3-8.  

The OU1 GWTS and associated recovery wells (EW-1R, RW-1RS, RW-1RD, and RW-3) were 

operational during the three synoptic groundwater level measurement events (April 2019 Q2 and 

July 2019 Q3). OU1 diffusion wells DW-11 and DW-14 were on-line during both the April 2019 

Q2 and July 2019 Q3. DW-12 was on-line for the April 2019 Q2 event and was off-line for 

rehabilitation during the July 2019 event. DW-13 was on-line for July 2019 Q3 event and was off-

line for rehabilitation during the April Q2 2019 event. The recovery and diffusion well operational 

pumping data for 2019 is displayed in Table 2-3.  

The off-site OU2 GWTS and associated recovery well RW-100 were operating during both the 

April 2019 Q2 and July 2019 Q3 synoptic groundwater level measurement events. OU2 diffusion 

wells DW-100 and DW-102 were on-line during both synoptic groundwater level measurement 
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events. DW-101 was off-line during both synoptic groundwater level measurement events. The 

recovery and diffusion well operational pumping data for 2019 is displayed in Table 2-3.  

The potentiometric surface maps were constructed using kriging with subsequent review and 

adjustments to contour lines as needed based on the Site conceptual model and professional 

judgement to generate groundwater elevation contours for the four aquifer zones. The 

potentiometric surface elevation contour maps can be used to infer the horizontal groundwater 

flow direction for the specific aquifer zone presented. When the potentiometric surface maps for 

each aquifer zone are interpreted as a sequence of maps by depth, a generalized three-dimensional 

representation of the groundwater flow system can be inferred. Both the horizontal flow directions 

(inferred from potentiometric surface maps) and the vertical hydraulic gradients (discussed in 

Section 3.1.6) can be used to conceptualize groundwater flow within the aquifer system based on 

the quantitative hydraulic head data (i.e., groundwater levels) and qualitative knowledge of other 

factors that can influence the groundwater system (e.g., operation of pumping wells). 

As shown on Figures 3-1 through 3-8, four municipal water supply wells are located north of the 

Site (Water Authority of Great Neck North [WAGNN] wells N12999, N13000, and N13821, and 

Manhasset Lakeville Water District [MLWD] well N5099). The pumping status of the above water 

supply wells during the April 22 and July 29, 2019 synoptic groundwater level measurement events 

is summarized in Table 3-2. Although depth to groundwater level measurements were not 

collected at these wells, the effect of active pumping at these well locations was considered during 

the construction of the potentiometric surface maps and is reflected in the groundwater elevation 

contours displayed on Figures 3-1 through 3-8.  

3.1.1 Assessment of Hydraulic Capture 

AMEC evaluated the capture zones for the OU1 and OU2 recovery system based on the 2019 

groundwater and remediation system data using the following approach: 

• Interpretation of groundwater flow lines from potentiometric surface maps for the four 
aquifer zones 

• Vertical hydraulic gradients calculated based on well pairs completed in adjacent aquifer 
zones  
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In addition, CDM Smith conducted groundwater flow simulation analysis to evaluate the hydraulic 

capture zones created by the OU1 and OU2 groundwater remediation systems. The groundwater 

flow model was updated by extending the historical groundwater simulation period through 2019. 

A description of the analysis is presented in Appendix C. Whereas the calculated capture zones 

are two-dimensional “snap-shots” in time, the simulated capture zones show potential long-term 

hydraulic capture and integrate three-dimensional groundwater flow.  

The capture zones simulated using the transient flow field, rather than a fixed constant flow field, 

are believed to be more representative of potential capture, because remediation and water supply 

pumping is not fixed and varies over the course of a year. 

The simulated hydraulic capture zones are shown on the potentiometric surface maps for April and 

July 2019 (Figures 3-1 through 3-8). The simulated capture zone shown on the figures is the 

lateral extent of the composite OU1 and OU2 capture zones as presented in the capture zone figures 

in Appendix C.  

The horizontal extent of the simulated capture zones in the Upper Glacial and the Upper and 

Middle Magothy encompass the majority of the former Unisys facility property. Since the 

estimated capture zones are based partly on the potentiometric surface maps, the estimated capture 

zones do not extend upgradient beyond the available potentiometric contour lines. The 

potentiometric surface maps and the simulated capture zones are discussed below by aquifer zone.  

3.1.2 Upper Glacial Aquifer – April and July 2019 

Measured synoptic groundwater elevations in the Upper Glacial aquifer across OU1 and OU2 

generally ranged from approximately 49 to 38 feet msl from southeast to northwest in April 2019 

and from approximately 50 to 39 feet msl from southeast to northwest in July 2019. The horizontal 

hydraulic gradient in the Upper Glacial aquifer was approximately 0.0022 feet per foot (ft/ft) based 

on the April and July 2019 synoptic groundwater elevation measurement events. 

The April 22, 2019 and July 29, 2019 potentiometric surface maps for the Upper Glacial aquifer 

are provided in Figures 3-1 and 3-2, respectively. The direction of groundwater flow in the Upper 

Glacial aquifer in all figures is to the north-northwest. Pumping of the OU1 recovery wells in April 
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and July locally depressed the water table, primarily near recovery well EW-1R, which is 

completed in the Upper Magothy aquifer zone (Figure 3-1 and 3-2).  

The downgradient extent of the simulated capture zones indicate that off-site Upper Glacial 

groundwater is also captured to some extent by OU2 recovery well RW-100, which is completed 

in the Upper and Middle Magothy zones.  

3.1.3 Upper Magothy – April and July 2019  

Measured synoptic groundwater elevations in the Upper Magothy zone across OU1 and OU2 

generally ranged from approximately 50 to 34 feet msl from southeast to north-northwest in 

April 2019, and from approximately 50 to 29 feet msl from southeast to north-northwest in July 

2019. The horizontal hydraulic gradient in the Upper Magothy zone during the April and July 2019 

synoptic groundwater measurement events was approximately 0.0014 ft/ft. 

The April 22, 2019 and July 29, 2019 potentiometric surface maps for the Upper Magothy are 

provided in Figures 3-3 and 3-4, respectively. The horizontal direction of groundwater flow in 

the Upper Magothy zone is generally to the north-northwest. The westerly component of 

groundwater flow suggested by the contours in Figures 3-3 and 3-4 is based on the relatively 

limited groundwater elevation data available west and southwest of the Site for this depth horizon. 

Groundwater flow model simulations, which encompass a larger area, indicate the groundwater 

flow direction is more to the north-northwest than suggested by the limited contours generated 

from the synoptic groundwater level measurement data. As shown in both Figures 3-3 and 3-4, 

the horizontal groundwater flow direction becomes more northerly further downgradient of the 

Site to the north.  

As shown on all of the Upper Magothy potentiometric surface maps, pumping of the OU1 and 

OU2 recovery wells has locally depressed groundwater levels near active recovery wells RW-1R 

and RW-100, which are both partially screened in the Upper Magothy zone.  

3.1.4 Middle Magothy – April and July 2019 

Measured synoptic groundwater elevations in the Middle Magothy zone across OU1 and OU2 

generally ranged from approximately 50 to 34 feet msl from southeast to north-northeast in April 

2019 and 56 to 28 feet msl from southeast to north-northeast in July 2019 (excluding data near the 
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diffusion wells). Higher groundwater elevations were measured near the OU1 diffusion wells 

during all synoptic groundwater level measurement events as seen by the measurements recorded 

at well MW-41 MI on Figures 3-5 and 3-6. 

The diffusion wells associated with OU1 (DW-11 through DW-14) and OU2 (DW-100 through  

DW-102) recharge treated groundwater to the Middle and Basal Magothy zones, and groundwater 

mounding near the active diffusion wells is responsible for the westerly component of horizontal 

groundwater flow. Locally, the effect of the diffusion wells is to introduce treated water back into 

the aquifer and create a hydraulic barrier to ensure that VOC-impacted groundwater remains to the 

west of the diffusion well locations. The mounding is most visible on all of the Middle Magothy 

potentiometric surface maps near the OU2 diffusion wells, where high groundwater elevations 

associated with the recharging diffusion wells result in locally steeper hydraulic gradients and a 

local groundwater flow direction to the west-northwest.  

The horizontal hydraulic gradient in the Middle Magothy aquifer zone during the synoptic 

groundwater measurement events was approximately 0.002 ft/ft. Similar to the Upper Magothy, 

lower hydraulic heads are evident in all of the Middle Magothy maps near OU2 recovery well 

RW-100, which is screened in the Upper and Middle Magothy zones and near OU1, where 

recovery well RW-1RD is also screened in the Upper and Middle Magothy zones and RW-3 which 

is screened in the Middle and Lower Magothy zones.  

3.1.5 Basal Magothy – April and July 2019   

Measured groundwater elevations in the Basal Magothy zone across OU1 and OU2 generally 

ranged from approximately 50 to 22 feet msl from southeast to north-northwest in April 2019 and 

50 to 21 feet msl from southeast to north-northwest in July 2019 (excluding data near the diffusion 

wells). Higher groundwater elevations were measured in the wells near the OU1 and OU2 diffusion 

wells during all of the synoptic groundwater level measurement events because of groundwater 

mounding resulting from the groundwater injection at these wells.  

The horizontal hydraulic gradient in the Basal Magothy aquifer zone during the 2019 synoptic 

groundwater measurement events was approximately 0.0030 ft/ft. 



 

July 2020 2019 Annual Groundwater Monitoring Report  Page 3-6 

The April 22, 2019 and July 29, 2019 potentiometric surface maps for the Basal Magothy are 

provided in Figures 3-7 and 3-8, respectively. Similar to the Middle Magothy, the horizontal 

direction of groundwater flow in the Basal Magothy zone is generally to the north-northwest, with 

a westerly component of groundwater flow in the area near the OU1 and OU2 diffusion wells. All 

of the OU1 and OU2 diffusion wells are screened partly or entirely in the Basal Magothy, and 

elevated hydraulic heads near the active diffusion wells is responsible for the westerly component 

of horizontal groundwater flow. As stated above, the diffusion wells introduce treated water back 

into the aquifer and create a hydraulic barrier to ensure that VOC-impacted groundwater remains 

to the west of the diffusion well locations. The zone of elevated hydraulic heads and associated 

locally higher gradients, are shown on all of the Basal Magothy potentiometric surface maps. The 

elevated hydraulic heads are related to recharge at the OU1 and OU2 diffusion wells. Currently, 

the only active recovery wells installed in the Basal Magothy aquifer is the RW-3 well.  

3.1.6 Vertical Hydraulic Gradients 

Vertical hydraulic gradients were calculated using measured groundwater elevations at selected 

monitoring well pairs to assess the potential influence of local well pumping (i.e., recovery, 

irrigation, and water supply pumping) and, by extension, the degree of interconnection (or lack 

thereof) between the aquifer zones. Vertical hydraulic gradients were calculated between wells 

completed in the Upper Glacial aquifer and the Upper Magothy, the Upper and Middle Magothy, 

and the Middle and Basal Magothy. Vertical gradients were calculated for well pairs screened in 

the appropriate zones by subtracting the groundwater elevation in the deeper well of each pair from 

the groundwater elevation of the shallower well of each pair and dividing the result by the vertical 

distance between the midpoints of the two well screens. A positive number indicates a downward 

gradient and a negative number indicates an upward gradient (Table 3-3).  

The vertical gradients at and near the Site are generally downward (i.e., positive vertical hydraulic 

gradients) and there is not a significant vertical head difference near the Site, which is consistent 

with the conceptual site model. Active pumping wells can reverse the vertical hydraulic gradient 

and, at some locations, have induced upward vertical gradients which is evident in nearby 

monitoring well measurements. Examples include upward vertical gradients observed in well pairs 

1MI and 1MI/L, 39MI and 39ML, and 30GL and 30MI:   
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• Wells 1MI and 1MI/L are located approximately 150 feet from OU1 recovery well RW-
1RD (Figure 2-1). Well 1MI is screened in the Upper Magothy (-93 to -113 feet msl) 
within the same horizon as recovery well RW-1RD (-98 to -128 feet msl). The data suggests 
that pumping at RW-1RD induces a lower hydraulic head in 1MI, resulting in an upward 
vertical gradient from Middle Magothy well 1MI/L to Upper Magothy well 1MI. The OU1 
recovery wells were pumping during the 2019 synoptic events and an upward gradient was 
present at well pair 1MI and 1M/L (Table 3-3). 

• Well pair 39MI/39ML is located approximately 70 feet from OU2 recovery well RW-100 
(Figures 2-1). Well 39MI is screened in the Middle Magothy aquifer (-144 to -154 feet 
msl) within the same horizon as recovery well RW-100 (lower screen interval -119 to -167 
feet msl). The data suggests that pumping at RW-100 induces a lower hydraulic head in 
39MI, resulting in an upward vertical gradient from Basal Magothy well 39ML to Middle 
Magothy well 39MI.  

• Well pair 30GL/30MI is located between the OU1 and OU2 diffusion well fields (Figure 
2-1). Diffusion well DW-11, DW-12, DW-13 and DW-14 which were actively recharging 
treated groundwater from OU1 during 2018, and OU2 diffusion well DW-100 are screened 
in the Middle and Basal Magothy zones. Discharge of treated groundwater at these wells 
increases the head at depth and in Middle Magothy well 30MI, inducing an upward vertical 
gradient in the well pair.  

3.2 GROUNDWATER QUALITY AND CONCENTRATION TRENDS 

VOCs 

The groundwater analytical results for samples collected from on-site and off-site wells monitored 

over a period ranging from approximately 1989 to present were used to construct trend graphs to 

assess VOC concentration trends over time in key monitoring wells. The trend graphs include 

reported concentrations of the compounds of concern (i.e., cis-1,2-DCE, PCE, TCE, and Freon 

113) and total VOC (TVOC) concentrations (includes all of the VOC concentrations detected, not 

just the COCs; it does not include concentrations of tentatively identified compounds). The graphs 

include markers noting the startup and shutdown dates of the OU1 Groundwater IRM, and the 

startup of both the OU1 and OU2 groundwater treatment systems. Individual trend graphs 

constructed for the wells sampled in 2019 are provided in Appendix D.  

As noted in Section 2, the 2019 quarterly groundwater samples were analyzed for TCL VOCs, 

selected Freons, and 1,4-dioxane (2019 Q1 only for 43MI and Q3 for a subset of wells). The VOC 

analytical results are presented in Table 3-4, including the total VOC and the calculated total COC 
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concentrations. The VOC results in Table 3-4 are compared to the site-specific ARARs, and 

compound concentrations that exceed their respective ARARs are highlighted in the table.  

The groundwater samples collected from most of the wells sampled during the quarterly events 

were also analyzed for inorganic compounds, specifically chloride (during all four quarterly 

events) and bromide (only during Q4). As noted in Section 2.2, chloride and bromide are 

monitored per an agreement between Lockheed Martin and the local water authorities and 

monitoring of these compounds is not required by NYSDEC; therefore, the chloride and bromide 

analytical results are presented in Table 3-5, but are not discussed in this report. 

Using the July through August 2019 Q3 VOC results (i.e., results from the comprehensive annual 

sampling event), isoconcentration maps were constructed to assess the distribution of TVOCs 

(Figures 3-9 through 3-12). The horizontal limits of groundwater TVOC concentrations on the 

isoconcentration maps are defined by the estimated 5 µg/L isoconcentration line. This value is the 

ARAR for Site COCs (Table 1-1).  

The isoconcentration lines beneath the former Unisys facility building were approximated based 

upon updated transport model simulations by CDM Smith that indicate TVOC concentrations 

beneath the building may be higher than indicated by the more limited September 2019 

groundwater monitoring data. This is supported by the 2019 groundwater analytical results for 

Upper Glacial monitoring well 35GL (located near the former dry well source area), where 

reported TVOC concentrations ranged from 7,094 µg/L to 7,544 µg/L during the 2019 quarterly 

sampling events.  

As noted in Section 2, raw groundwater grab samples before treatment were collected from 

WAGNN water supply wells N4388, N12796, N12999, N13000, and 13821 and MLWD water 

supply well N5099 during the 2019 quarterly sampling events. If the WAGNN and MLWD water 

supply wells were not in service during the sampling event (i.e., operational and actively pumping), 

then the wells were temporarily activated to purge several well volumes prior to collecting a 

groundwater grab sample. The operational status of the wells during sampling has the potential to 

influence the concentrations detected (e.g., lower concentrations when the well is in service might 

reflect the capture of water that is not impacted, as well as VOC-impacted water). Accordingly, 
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the water supply well operational history during the 2019 quarterly groundwater sampling events 

is as follows: 

Well Number 1st Quarter 2nd Quarter 3rd Quarter 4th Quarter 

   N12999 Activated to purge 
prior to sampling 

In service and 
pumping 

Activated to purge 
prior to sampling 

Activated to purge 
prior to sampling 

   N13000 In service and 
pumping 

In service and 
pumping 

In service and 
pumping 

  Activated to purge 
prior to sampling 

   N13821 Activated to purge 
prior to sampling 

In service and 
pumping 

In service and 
pumping 

In service and 
pumping 

N5099 Activated to 
purge prior to 

sampling 

In service and 
pumping 

In service and 
pumping 

Activated to purge 
prior to sampling 

N4388 Activated to 
purge prior to 

sampling 

Well not operable 
at this time 

Activated to purge 
prior to sampling 

Activated to purge 
prior to sampling 

N12796 

 

Activated to 
purge prior to 

sampling 

Activated to purge 
prior to sampling 

In service and 
pumping 

Well not operable 
at this time 

 

The updated TVOC concentration trends are discussed below relative to the four aquifer zones 

beneath the Site and vicinity (i.e., the Upper Glacial aquifer and the Upper, Middle, and Basal 

Magothy). Trend graphs applicable to the four aquifer zones are included in Appendix D and 

displayed on Figures 3-13 through 3-16 for ease of reference. 

3.2.1 Upper Glacial  

Ten monitoring wells screened in the Upper Glacial aquifer were sampled during 2019. Irrigation 

well N13221, which was sampled in 2018, was not sampled in 2019. Decreasing VOC 

concentration trends were observed at wells 1GL, 4GL, 7GL, and 29GL. The groundwater 

analytical data indicate that TVOC concentrations in wells 8GL and 18GL increased during 2019. 
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The TVOC concentrations in well 35GL, which is located near the former dry well source area, 

increased. The concentration at well 16GL remained at non-detect. 

Sampling results indicate that VOC concentrations in the Upper Glacial wells sampled in 

September 2019 are generally similar to the concentrations reported for the same wells in 2018. 

The dissolved VOC plume is centered on the former Unisys facility property, where the highest 

concentration reported in September 2019 is observed in well 35GL (approximately 7,500 µg/L 

TVOC). The concentrations in the samples from this well, which is located in the source area, 

increased.  

The limits of the 5 µg/L isoconcentration line were based on reported concentrations in wells 16GL 

to the north (VOCs were not detected) and 8GU to the east (6.79 µg/L TVOC).  

3.2.2 Upper Magothy 

Sixteen monitoring wells, one irrigation well (N5535), and three water supply wells (wells 

N12999, N13000 and N5099) screened in the Upper Magothy were sampled during 2019. (Supply 

wells N12999, N13000 and N5099 are screened in both the Upper and Middle Magothy Aquifer.)  

Decreasing or stable VOC concentrations were observed at OU1 wells 4MI, 8GL, 17GL, 27MI, 

and 28MI, and OU2 wells 14 MI, 16ML, 22GL, 39MU, 45MI and 51MI. Well 29MI TVOC 

concentrations increased from 168.3 µg/L in August of 2018 to 299.27 µg/L in August of 2019 

and well 1MI increased from 31.09 µg/L in August of 2018 to 54.31µg/L in August of 2019. 

The VOC concentrations in well 17GL, which increased during previous years with a high TVOC 

concentration of 232.2 ug/l on March 29, 2018 decreased to 67.7 ug/l on August 1, 2019. Well 

17GL is located immediately north and hydraulically downgradient of the OU1 recovery wells. 

Future quarterly monitoring will continue to track the trends at this well. As shown on Figures 3-

3, 3-4, 3-5 and 3-6, well 17GL is located within the simulated capture zone; as such, groundwater 

model simulation results suggest that groundwater with elevated VOC concentrations near 17GL 

will likely be captured by OU2 recovery well RW-100.  

The TVOC concentration trend is generally increasing in sentinel monitoring well 31GL located 

further downgradient to the north and had a TVOC concentration of 551.7 ug/L in October 2019. 

The TVOC concentrations in sentinel well 51MI is stabilizing at about 50 ug/L. The TVOC 
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concentration trend in well 45MU located downgradient to the northwest deceased from 445.8 

ug/L in 2018 to 169 ug/L in 2019. The TVOC concentration in sentinel monitoring well 43MU, 

however, is relatively low (approximately 40 µg/L or less TVOC). The difference in 

concentrations among the northern sentinel wells noted above may be due to differences in their 

screen intervals. Wells 51MI and 31GL are screened at similar depth intervals (approximately -43 

to -63 feet msl and -56 to -75 feet msl, respectively), but well 43MU is screened deeper (at 

approximately -87 to -97 feet msl).  

The results indicate that TVOC concentrations in the Upper Magothy wells sampled in September 

2019 are generally similar to the concentrations reported for the same wells in 2018. The reported 

TVOC concentrations in September 2019 are higher than the 2018 TVOC concentrations in 

sentinel well 31GL. The highest TVOC concentrations were reported in samples collected from 

well 16ML (503.08 µg/L TVOC) located northwest of the OU2 recovery well, and northern 

sentinel well 31GL (551.7 µg/L TVOC).  

The northeastern limit of the 5 µg/L isoconcentration line was based on reported TVOC 

concentrations in well 51MI (46.6 µg/L). The northwestern limit of the 5 µg/L isoconcentration 

line was based on reported TVOC concentrations was just beyond sentinel well 52MI (13.4 µg/L).  

3.2.3 Middle Magothy 

Twelve monitoring wells, one irrigation well (N9687), and four water supply wells (WAGNN 

wells N12999, N13000, and N13821, and MLWD well N5099) screened in the Middle Magothy 

were sampled during 2019. (Supply wells N12999, N13000 and N5099 are screened in both the 

Upper and Middle Magothy Aquifer.)   

The TVOC concentrations observed at OU1 well 1MI/L and OU2 well 22ML, either increased 

slightly or stabilized. The TVOC concentration trend in wells 31MI, 38MI, 39MI, 43MI, 45MI, 

46MI and 52MI, remained relatively stable. Well MW-53 MI (a sentinel well to the Supply Wells 

N4388 and N12796) was sampled twice in 2019 with TVOC concentrations of 4.87 and 5.04 ug/L. 

The TVOC concentration trend in MLWD supply well N5099 located north of sentinel well cluster 

MW-51 is increasing slightly (from 13.6 µg/L in Q4 2018 to 32.71 ug/L in Q4 2019) (Figure 3-

15). The increasing TVOC concentrations in these wells indicates that VOC-impacted 
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groundwater is migrating northward. The TVOC concentrations in 43MI are elevated but have 

stabilized since 2018. Sentinel well 43MI is constructed with a deeper screen interval than wells 

31MI and 46MI.  

WAGNN water supply wells N12999, N13000, and 13821 are partly screened in the Upper and 

Middle Magothy and MLWD water supply well N5099 is screened in both the Middle and Basal 

Magothy (primarily in the Basal Magothy). VOC concentrations were reported in WAGNN water 

supply wells N12999, N13000, and N13821 in 2018 (Table 3-4 and Figure 3-15). No COC 

concentrations exceeded the Site-specific ARARs in well N12999, which was sampled only when 

it was not in service and actively pumping (i.e., the well was idle and had to be activated to purge 

prior to sampling). TVOC concentrations in N12999 ranged from 0.83 to 1.05 µg/L. Cis-1,2 DCE 

did not exceeded the Site-specific ARAR of 5 µg/L in 2019 Q4 (11 µg/L) in well N13821 (sampled 

only when in service and actively pumping during Q2, Q3 and Q4 and had to be activated to purge 

prior to sampling during Q1).    

For well N13000, concentrations of cis-1,2-DCE exceeded the Site-specific ARAR of 5 µg/L in 

2019 Q1 (7.2 µg/L), 2019 Q2 (11µg/L) and Q3 (12 µg/L). As noted above, well N13000 was in 

service when sampled during Q1, Q2, and Q3 and had to be activated to purge the well prior to 

sampling during Q4.  

The cis-1,2-DCE concentrations reported in MLWD supply well N5099 exceeded the Site-specific 

ARAR of 5 µg/L for cis-1,2-DCE in all four quarters of 2019; Q1 (9.5 µg/L), Q2 (7.5 µg/L), Q3 

(7.8 µg/L) and Q4 (16 µg/L). Reported TCE concentrations also exceeded the Site-specific ARAR 

of 5 µg/L in 2019 Q1 (6.7 µg/L), Q2 (5.3 µg/L), Q3 (5.3 µg/L) and Q4 (11 µg/L). As noted above, 

well N5099 had to be activated to purge prior to sampling during the 2019 Q1 and Q4 sampling 

events. TVOC concentrations ranged from 16 µg/L to 32 µg/L, with the highest TVOC 

concentration reported during Q4 while the well was not in service. The results indicate that 

reported VOC concentrations were slightly lower in 2019 Q1, Q2 and Q3, when well N5099 was 

sampled while in service and actively pumping.  

Although the analytical results for the four water supply wells indicate low-level TVOC 

concentrations, both WAGNN and MLWD operate and maintain treatment systems on the above 
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wells to ensure that the water generated and distributed to their customers does not exceed federal 

and/or state drinking water standards. 

The results indicate that VOC concentrations in the Middle Magothy wells sampled in August 

2019 are generally similar to the concentrations reported for the same wells in 2018. The 

isoconcentration contours on Figure 3-11 indicate that the elevated TVOC concentrations in the 

center of the plume appear to be migrating downgradient to the north-northeast, presumably in 

response to pumping at WAGNN supply wells N12999, N13000, and N13821 and MLWD supply 

well N5099, which are screened either wholly or partly in the Middle Magothy.  

The highest TVOC concentrations were reported in samples collected from wells located in the 

center of the plume, including well 18ML which has increased since last year (538 ug/L TVOC), 

38MI (458 µg/L TVOC), well 46MI (529 µg/L TVOC), and sentinel well 31MI (633 µg/L TVOC).  

The limits of the 5 µg/L isoconcentration line were based on reported TVOC concentrations in 

wells N9687 to the north (no VOCs detected) and 22ML to the east (3.5 µg/L). Based on the 

potentiometric surface maps (Figures 3-3 and 3-7), the eastern border of the plume further north 

of well 22ML is presumptively delineated given the hydraulic barrier established by the diffusion 

wells recharging treated groundwater to the Middle Magothy aquifer zone.  

3.2.4 Basal Magothy 

Eleven monitoring wells and one water supply well (MLWD well N5099) screened in the Basal 

Magothy aquifer were sampled during 2019. WAGNN public water supply wells N4388 and 

N12796 (known collectively as the Water Mill Lane wells) are screened in outwash sediments and 

are located northwest of monitoring wells 53MI and 53ML, which were installed as sentinel wells 

to monitor the potential migration of VOC-impacted water related to the Site to the northwest in 

the direction of the Water Mill Lane wells. The reported VOC concentrations for the Basal 

Magothy wells in 2019 are included on Table 3-4.  

Groundwater analytical results for WAGNN well N12796 and N4388 indicate concentrations of 

Freon 113 of between 0.37 and 0.78 µg/L in 2019. Results for both N4388 and N12796 indicate 

the presence of dissolved chlorinated VOCs of between 2.0 and 19.23 µg/L in 2019, but the Water 

Mill Lane wells are impacted by at least one historical release that is not associated with the former 
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Unisys site. The Stanton Cleaners Area Groundwater Contamination Site (USEPA Facility ID 

NYD047650197) was determined to be a source of chlorinated solvent (i.e., PCE, TCE and cis-

1,2-DCE) found in pumped water from these supply wells since the early 1980s. Groundwater 

extracted from the Water Mill Lane well field is treated by an air stripper treatment system to 

remove these compounds (AMEC, 2016). 

The groundwater analytical results for the 2019 samples collected from well N4388 indicate that 

COC concentrations do not exceed the applicable 5 µg/L ARAR. The results for well N12796 

indicate that concentrations of PCE in Q2 (6.1 µg/L), Q3 (6.6 µg/L); and TCE in Q2 (6.4 µg/L) 

exceeded the 5 µg/L ARAR in 2019. Well 4388 was not in service and was activated to purge prior 

to sampling during Q1, Q3 and Q4 and was not operable during the Q2. Well 12796 was activated 

to purge prior to sampling during the 2019 Q1 and Q2; in service during Q3; and was not operable 

during the Q4.  

TVOC concentrations in well 39ML are generally stable. Well 39ML is located near recovery well 

RW-100. Recovery well RW-100 is screened in the Upper and Middle Magothy; therefore, stable 

or decreasing VOC concentrations at 39ML may be due to vertical capture of Basal Magothy 

groundwater near this well location. 

The trend graphs for wells OU1 wells 1ML and 8ML indicate relatively consistent concentrations 

over time, but TVOC concentrations in 1ML and 8ML have decreased slightly since approximately 

2012. 

The concentration trend graph for well 17ML indicates that TVOC concentrations in this well are 

also generally stable during 2019. The TVOC concentration trends in wells 37ML and 38MI, are 

also relatively stable.  

The TVOC concentration trend is generally increasing in sentinel well 31ML and monitoring well 

46ML. There has been relatively little change over the past year in the concentrations of VOCs in 

MLWD supply well N5099 located north of sentinel well cluster MW-51 (Figure 3-16). The 

results for well N5099, which is screened in Middle and Basal Magothy, are discussed above in 

Section 3.2.3. The increasing VOC concentrations in these monitoring wells indicates that VOC-

impacted groundwater is migrating northward. The TVOC concentration trend in the past year in 



 

July 2020 2019 Annual Groundwater Monitoring Report  Page 3-15 

well 51ML is also generally stable, but the 2019 COC concentrations are below < 5 µg/L, except 

for the reported cis-1,2-DCE concentrations, which ranged from approximately 26 to 29 µg/L in 

the 2019 quarterly samples. 

The results indicate that the August 2019 TVOC concentration in Basal Magothy well 39ML is 

similar to the 2018 TVOC concentrations reported for this well, and the 2019 TVOC 

concentrations in downgradient sentinel wells 31ML and 51ML are stable compared to the TVOC 

concentrations reported for these wells in 2018. Similar to the Middle Magothy zone, the 

isoconcentration contours on Figure 3-12 indicate that the elevated TVOC concentrations in the 

center of the plume appear to be migrating downgradient to the north-northeast, presumably in 

response to pumping at WAGNN supply wells N12999 and N13000, which are screened either 

wholly or partly in the Middle Magothy, and MLWD supply wells N5099, NN4833 and N12796 

which are screened in the Basal Magothy. 

The highest VOC concentrations in the Basal Magothy were reported in samples collected from 

wells located in the center of the plume, including well 38ML (296.24 µg/L TVOC), well 37ML 

(305.8 µg/L TVOC), and downgradient sentinel well 31ML (252.67 µg/L TVOC).  

The limits of the 5 µg/L isoconcentration line to the south were based on historical TVOC 

concentrations in well 50ML (0.18 µg/L in 2017). The eastern border of the plume north of well 

8ML is presumptively delineated, given the hydraulic barrier established by the diffusion wells 

recharging treated groundwater to the Basal Magothy aquifer zone, as shown in the potentiometric 

surface maps (Figures 3-7 and 3-8). The limits of the 5 µg/L isoconcentration line to the northwest 

is based on reported TVOC concentrations in well 53ML during 2019 Q2 (41.08 µg/L).  

3.2.5 Recovery Wells  

Influent groundwater samples were collected from the four recovery wells at OU1 and the one 

recovery well at OU2 during 2019 as shown in the following tabulation.  
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 Sampling Event 

Well Number Q1 Q2 Q3 Q4 

OU1     

EW-1 Sampled Sampled Sampled Sampled 

RW-1RS Sampled Sampled Sampled Sampled 

RW-1RD Sampled Sampled Sampled Sampled 

RW-3 Sampled Sampled Sampled Sampled 

OU2     

RW-100 Sampled Sampled Sampled Sampled 

 

As shown in Appendix D, the concentration trend graphs indicate that TVOC concentrations are 

stabilizing or decreasing. A comparison of the data collected during the 2018 monitoring period 

indicates the following changes in the TVOC concentrations. 

• EW-1(R) – Well EW-1 was sampled in 2016. EW-1R was sampled in 2018 and 2019. 
Neither well was sampled in 2017 due EW-1 failure and the drilling of EW-1R. The 
concentrations of TVOCs increased from 121.4 µg/L in April 2018 to 140.8 µg/L in 
December 2019. Well EW-1 was replaced with well EW-1R in 2017. 

• RW-1RS – This well was not sampled during 2017 and 2018 due to maintenance issues. 
The concentrations of TVOCs decreased from 189.49 µg/L in April 2016 to 132.5 µg/L in 
December 2019. 

• RW-1RD – This well was sampled in 2016, 2018, and 2019. It was not sampled in 2017 
due to maintenance activities. The concentrations of TVOCs decreased from 90.94 µg/L in 
September 2018 to 70.4 µg/L in December 2019.  

• RW-3 – This well was installed and placed on line in 2018. This well was sampled in 2018 
and 2019. The concentrations of TVOCs remained relatively stable and were 180.4 μg/L 
in September 2018 and 175.6 µg/L in December 2019.  
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• RW-100 – This well was sampled in 2016, 2018, and 2019. It was not sampled in 2017 due 
to maintenance activities. The concentrations of TVOCs have decreased from 147 µg/L in 
April 2018 to 89.4 µg/L in December 2019.  

The VOC total influent concentration trend (i.e., the trend for the combined influent from EW-1, 

RW-1RS, RW-1RD, and RW-3) at OU1 has remained relatively stable over the last several years, 

and the VOC total influent concentrations at OU2 (i.e., RW-100) from September 2016 to 

December 2019 were generally stabilized.  

3.2.6 1,4-Dioxane Concentrations  

As noted in Section 2.2.6, groundwater samples were collected for analysis of 1,4-dioxane from a 

subset of wells during the 2019 Q3 groundwater sampling event. Additionally, in 2019 Q1, a 

groundwater sample was collected from 43MI for analysis of 1,4-dioxane due to a rejection during 

data validation in the previous sampling event. 1,4-Dioxane is a likely contaminant at many sites 

contaminated with certain chlorinated solvents due to its widespread use as a solvent stabilizer 

(USEPA, 2014). Although there is currently no promulgated groundwater criterion for 1,4-dioxane 

in the State of New York, NYSDEC expressed concern in 2016 regarding the potential presence 

and extent of 1,4-dioxane in groundwater at the Site and its potential impact on the downgradient 

water supply wells. Based on USEPA risk assessment results, NYSDEC directed that the analytical 

method detection limit for 1,4-dioxane be less than 0.35 µg/L. NYSDEC subsequently requested 

that the analysis of 1,4-dioxane concentrations in groundwater samples be performed using SW-

846 8270D SIM method, which achieved a method detection limit of 0.35 µg/L. The 1,4-dioxane 

data generated during the 2019 Q1 and Q3 groundwater sampling event is included in Table 3-4.  

Overall, the reported 1,4-dioxane concentrations for wells sampled in 2019 Q1 and Q3 are similar 

to the concentrations reported in 2017 and 2018, except for well 31ML. In 2017 the highest 1,4-

dioxane concentrations were observed in samples collected from Upper Glacial well 35GL (5.6 

µg/L in 2017 Q2) and downgradient sentinel well 31ML (7.1 µg/L in 2017 Q1) in the Basal 

Magothy (The elevated detection of 7.1 µg/L in well 31ML is a onetime occurrence that was not 

confirmed after additional testing, and as such is suspect.) Groundwater from well 31ML had a 

1,4- dioxane concentration of 0.30 µg/L in 2018 Q4 and no detection in 2019 Q3. Groundwater 

from well 35GL was not analyzed for 1,4 dioxane in 2018. During the 2019 Q3, the highest 1,4-

dioxane concentrations were observed from 35GL at 1.2 µg/L. 
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In the Upper Magothy, samples collected from downgradient sentinel wells 31GL and 43MU, 

monitoring well 45MU, were analyzed for 1,4-dioxane, which was only detected in monitoring 

well 45MU (0.19 µg/L). As a comparison, in 2018 Q4 the concentrations of 1,4-dioxane reported 

in wells 31GL, 43MU, and 45MU, were reported as 0.35 µg/L, 0.6 µg/L, and 0.68 µg/L; 

respectively.  

In the Middle Magothy, samples collected from wells 43MI, 45MI, 46MI, and 31MI were analyzed 

for 1,4-dioxane, which was non-detect in all monitoring wells during the 2019 Q3 sampling event. 

As a comparison, concentrations of 1,4-dioxane reported in wells 45MI, 46MI, and 31MI, ranged 

from 0.27 µg/L in 31MI to 0.53 µg/L in 46MI in 2018 Q4. During 2019 Q1, a value of 0.41 µg/L 

for 1,4-dioxane was reported in the sample from 43MI, which is in line with earlier values 

considerably less than the value rejected in the 2018 sampling event.  

In the Basal Magothy, samples collected from wells 31ML and 46ML were analyzed for 1,4-

dioxane. As a comparison, 31ML decreased from 7.1 µg/L in 2017 Q2 to 0.3 µg/L in 2018 and no 

detection in 2019 Q3. Well 46ML decreased from 0.4 µg/L in 2017 Q2 to 0.26 µg/L in 2018 Q4 

and 0.2 ug/L in 2019 Q3.  

3.2.7 Sentinel Wells  

Sentinel wells are monitored upgradient of public supply wells N5099 (the Cumberland Well); 

N13821, N13000 and N12999 (the Community Drive Wells); and N4388 and N12796 (the Water 

Mill Lane Wells 2A and 9) to determine if groundwater impacts are approaching levels that would 

lead to further action as necessary to protect the water supply.  

The tabulation below presents the site-related VOC concentrations measured in water samples 

collected from the designated sentinel wells in comparison with raw water data from the 

Cumberland public supply well during 2019 Q1, Q2, Q3 and Q4. Freon 113; cis 1,2-DCE; TCE; 

and PCE were detected in all of the sentinel wells (46MI, 46ML, 51MI and 51ML) during all for 

quarters of 2019. These same COCs were detected in the Cumberland well (N5099) during all four 

quarters of 2019. There were no detections of Vinyl Chloride in either the sentinel wells or the 

supply well. The water from this well is currently being treated.  
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Cumberland Wells      
      

 Q1 2019 (in µg/l) 

 46MI 46ML 51MI 51ML N5099 

PCE 29 4.3 2.6 2.4 2.3 J 

TCE 95 24 9.1 10 6.7 J 

cis 1,2-DCE 230 32 29 27 9.5 

Vinyl Chloride 0.5 U 0.5 U -- -- 0.5 U 

Freon 113  19 1.9 2.1 2.2 0.87 J 

      

 Q2 2019 (in µg/l) 

 46MI 46ML 51MI 51ML N5099 

PCE 37 3.7 3.5 2.2 1.9 

TCE 120 24 13 8.6 5.3 J 

cis 1,2-DCE 290 34 46 26 7.5 J 

Vinyl Chloride 0.5 U 0.5 U -- -- 0.5 U 

Freon 113  23 1.5 2.4 1.9 0.76 

      

 Q3 2019 (in µg/l) 

 46MI 46ML 51MI 51ML N5099 

PCE 37 1.8 2.7 1.7 2 

TCE 120 15 10 8.8 5.3 

cis 1,2-DCE 350 25 32 29 7.8 

Vinyl Chloride 0.5 U 0.5 U -- -- 0.5 U 

Freon 113  22 0.99 1.9 1.8 0.91 

      

 Q4 2019 (in µg/l) 

 46MI 46ML 51MI 51ML N5099 

PCE 35 5.5 3.4 2 3.6 J- 

TCE 110 29 10 8.3 11 

cis 1,2-DCE 320 39 34 25 16 

Vinyl Chloride 0.5 U 0.5 U -- -- 0.5 UJ 

Freon 113  23 2.2 2 1.8 1.5 J- 
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Notes: 
--:    Parameter not included in analysis by prior agreement 
 
The tabulation below presents the site-related VOC concentrations measured in water samples 

collected from the designated sentinel wells in comparison with raw water data from the 

Community Drive public supply well during 2019 Q1, Q2, Q3 and Q4. Freon 113; cis 1,2-DCE; 

TCE; and PCE were detected in all of the sentinel wells (31GL, 31MI, 31ML, 43MU and 43MI) 

during all for quarters of 2019. These same COCs were detected in well N13000 during 2019 Q1, 

Q2, and Q3. The COCs cis 1,2-DCE; TCE; and PCE were detected in the sample from this well in 

2019 Q4. Wells N13821 and N12999 had varying detections of these COCs during this same time 

period. There were no detections of Vinyl Chloride in either the sentinel wells or the supply wells. 

The water from these wells is currently being treated. 

Community Drive Wells 

         
 Q1 2019 (in µg/l) 

 31GL 31MI 31ML 43MU 43MI N13821 N13000 N12999 
PCE 8.7 35 20 2.1 6.3 0.5 U 1.2 0.5 U 
TCE 20 73 46 6.9 17 0.5 U 2 0.28 J 
cis 1,2-DCE 65 330 130 20 50 J 0.5 U 7.20 0.14 J 
Vinyl 
Chloride 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
Freon 113  2.8 15 8.2 1.5 2.9 0.5 U 0.37 J  0.5 U 

         
 Q2 2019 (in µg/l) 

 31GL 31MI 31ML 43MU 43MI N13821 N13000 N12999 
PCE 9.5 32 18 3.8 5.5 0.5 U 1.7 0.26 J  
TCE 26 81 48 14 14 0.5 U 2.8 0.63 
cis 1,2-DCE 72 410 160 52 39 0.5 U 11 1.4 
Vinyl 
Chloride 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
Freon 113  3.6 13 7.3 2.4 2.1 0.5 U 0.56 0.5 U 

         
 Q3 2019 (in µg/l) 

 31GL 31MI 31ML 43MU 43MI N13821 N13000 N12999 
PCE 2.2 36 21 1.4 4.7 0.84 * 2 0.5 U 
TCE 9.5 86 53 4.2 10 1.2 3.2 0.27 J 
cis 1,2-DCE 34 420 160 12 29 4.8 12 0.5 U 
Vinyl 
Chloride 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
Freon 113  1.3 16 9.1 0.69 1.6 0.22 J 0.57 0.5 U 
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 Q4 2019 (in µg/l) 
 31GL 31MI 31ML 43MU 43MI N13821 N13000 N12999 

PCE 34 39 22 1.3 5.3 1.8 0.14 J 0.5 U 
TCE 82 92 50 6 16 2.7 0.58 0.36 J 
cis 1,2-DCE 410 470 160 28 56 11 0.26 J 0.3 J 
Vinyl 
Chloride 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
Freon 113  15 18 8.8 0.96 2.8 0.51 0.5 U 0.5 U 

 

The tabulation below presents the site-related VOC concentrations measured in water samples 

collected from the designated sentinel wells in comparison with raw water data from the Water 

Mill Lane public supply well during 2019 Q1, Q2, Q3 and Q4. Freon 113; cis 1,2-DCE; TCE; and 

PCE were detected in sentinel wells 45MU, 45MI and 52ML during all for quarters of 2019 and 

53ML in 2019 Q3 and Q4 (the 53 well cluster was installed during the summer of 2019). Wells 

52MI and 53MI, which have shallower well screens, generally had lower concentrations of PCE, 

TCE and cis-1,2 DCE and did not have detections of Freon 113. These same COCs were detected 

in well N12796 during 2019 Q1, Q2, and Q3. Well N12796 was out of service during the 2019 Q4 

sampling event. Water samples collected from well N4388 contained some, but not all of the COCs 

detected in well N12796. There were no detections of Vinyl Chloride in either the sentinel wells 

or the supply wells. The water from these wells is currently being treated. 

Prior investigations associated with the Stanton Cleaners Superfund Site have installed monitoring 

wells in the vicinity of the Water Mill Lane supply wells. Selected wells related to the former 

Stanton Cleaners site were sampled as part of this report. The results of the analysis of water 

samples collected from selected monitoring wells located in the Stanton Cleaners study area are 

included in Section 3.2.1 of the report. 

A Compliance Report (AMEC, 2020) focused to address more recent detections of the COCs at 

the Water Mill Lane well field was prepared as a separate document.   
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Water Mill Lane Wells         
         

 Q1 2019 (in µg/l) 

 45MU  45MI 52MI 52ML 53MI 53ML N4388 N12796 

PCE 5.6 4.2 0.5 U 2.5 -- -- 2.8* 0.93 

TCE 6.9 26 0.68 * 8.4 -- -- 1.9 4 

cis 1,2-DCE 180 27 0.76 * 14 -- -- 1.9 1.1 

Vinyl Chloride 0.5 U 0.5 U 0.5 U 0.5 U -- -- 0.5 U 0.5 U 

Freon 113  3.9 3.1 0.5 U 1.3 -- -- 0.2 J 0.37 J 

         

 Q2 2019 (in µg/l) 

 45MU  45MI 52MI 52ML 53MI 53ML N4388 N12796 

PCE 16 3.1 0.5 U  1.4 -- -- -- 6.1 

TCE 50 28 0.5 U  5.3 -- -- -- 6.7 * 

cis 1,2-DCE 260 32 0.54 * 8.8 -- -- -- 6.1 * 

Vinyl Chloride 0.16 J 0.5 U 0.5 U  0.5 U -- -- -- 0.5 U 

Freon 113  7.8 2.9 0.5 U  0.6 -- -- -- 0.75 * 

         

 Q3 2019 (in µg/l) 

 45MU  45MI 52MI 52ML 53MI 53ML N4388 N12796 

PCE 15 3.5 0.97 0.97 0.57 3.4 0.5 U 6.6 

TCE 55 36 4 3.9 3 15 0.5 U 4.8 

cis 1,2-DCE 280 44 4.5 6.2 1.3 20 0.5 U 3.7 

Vinyl Chloride 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 

Freon 113  7.8 3.5 0.5 U 0.41 J 0.5 U 1.4 0.5 U 0.54 

         

 Q4 2019 (in µg/l) 

 45MU  45MI 52MI 52ML 53MI 53ML N4388 N12796 

PCE 35 2 1.3 1.4 0.64 2.9 2 -- 

TCE 110 23 5.4 5.2 3.1 14 1.6 -- 

cis 1,2-DCE 140 36 6.7 8.5 1.3 18 1.5 -- 

Vinyl Chloride 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U -- 
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Freon 113  3.1 2.5 0.5 U 0.66 J+ 0.5 U 1.4 0.5 U -- 
Notes: 
U:    Compound not detected above the indicated method reporting limit 
J:     Concentration is an estimated value  
*:     Value is from the duplicate sample 
--:    Well either not sampled on this date or parameter not included in analysis by prior agreement 
Wells 53MI and 53ML were installed in June 2019. Therefore, data are only available for Q3 and 
Q4 2019 
WAGNN well N4388 was out-of-service during the Q2 2019 sampling event and WAGNN well 
N12796 was out-of-service during the Q4 2019 sampling event 

3.2.1 Stanton Cleaners Wells  

Groundwater samples were collected from selected monitoring wells in the Stanton Cleaners study 

area during the 2019 Q3 and Q4 sampling events. Regional groundwater flow direction is generally 

west-southwest toward Little Neck Bay, however, hydraulic influence from the public water 

supply well field alters groundwater flow in the vicinity of the site to the southeast. The locations 

of the Stanton Cleaners wells and the lab data are presented in Appendix E.  

Third Quarter 2019  

During 2019 Q3, monitoring well ID numbers SC-CL-1D; SC-CL-4D; SC-CL-4S; and SC-MW-

29 were sampled and analyzed for VOCs. Wells SC-CL-4S and D are located near the Water Mill 

Lane supply wells and between the public supply well N12796 and sentinel wells 53 MI and 

ML. The results from these analyses are as follows: 

SC-CL-4D:  TCE 1.8 µg/L; cis-1,2 DCE 0.98 µg/L.  

SC-CL-4S:  PCE 2.1 µg/L; TCE 0.53 ug/L; cis-1,2 DCE 0.53 ug/L. 

Wells SC-CL-1D and SC-MW-29 are located near the Water Mill Lane supply wells and between 

the supply well N4388 and the former Stanton Cleaners site. The results from these analyses 

are as follows: 

SC-CL-1D:  No detections of COCs 

SC-MW-29:  PCE 0.13 µg/L; no other COCs were detected. 
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Fourth Quarter 2019  

During 2019 Q4 monitoring wells SC-CL-1S; SC-CL-1D; SC-CL-4S; SC-CL-4D; SC-ST-MW11; 

SC-WM-11D; SC-ST-MW17; SC-ST-MW19; SC-ST-MW20 and EPA-MW-21R were sampled 

and analyzed for VOCs.  

Wells SC-CL-4S and D are located near the Water Mill Lane supply wells and between the public 

supply well N12796 and sentinel wells 53 MI and ML. The results from these analyses are as 

follows: 

SC-CL-4D:  PCE 1.3 µg/L; TCE 5.9 µg/L; cis-1,2 DCE 6.3 µg/L; Freon 113 0.62 µg/L 

SC-CL-4S:  PCE 2.0 µg/L; TCE 0.45 µg/L; cis-1,2 DCE 0.19 µg/L 

Wells SC-CL-1S; SC-CL-1D; SC-ST-MW11; SC-WM-11D; SC-ST-MW17; SC-ST-MW19; SC-

ST-MW20 and EPA-MW-21R are located more or less along a line between the supply well 

N4388 and the former Stanton Cleaners site. The results from these analyses are as follows: 

SC-CL-1S:  PCE 2.7 µg/L; TCE 1.6 µg/L 

SC-CL-1D:  no detections of COCs 

SC-ST-MW11:    PCE 0.14 µg/L 

SC-WM-11D:   no detections of COCs 

SC-ST-MW17:  PCE 0.17 µg/L 

SC-ST-MW19:  PCE 10 µg/L 

SC-ST-MW20: PCE 0.32 µg/L; TCE 0.18 µg/L; cis-1,2 DCE 0.14 µg/L 

EPA-MW-21R: PCE 24 µg/L; TCE 0.16 µg/L; cis-1,2 DCE 0.15 µg/L
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SECTION 4  
FINDINGS AND RECOMMENDATIONS 

4.1 FINDINGS 

The main findings based on the information presented in this report are as follows: 

• The primary groundwater flow directions in the aquifer zones are generally to the north 
and northwest. In general, the vertical groundwater head gradient is downward, which is 
consistent with the conceptual site model. Based on anomalously high groundwater 
elevations at well 5MI in 2018, the measuring point elevations for the MW-5 well cluster 
were resurveyed and found to be inaccurate. The 2019 water level elevation maps include 
the corrected well casing elevations. 

• The horizontal extent of the simulated capture zones in the Upper Glacial and the Upper 
and Middle Magothy encompass the majority of the former Unisys facility property and 
the area downgradient at OU2.  

• In the Upper Glacial aquifer, VOC concentrations are generally decreasing, with the 
exception of wells 8GU and 18GL. In the Upper Magothy aquifer, VOC concentrations are 
generally decreasing or stable for those wells located at OU1 and downgradient between 
OU1 and OU2 recovery well RW-100, with the exception of wells 1MI and 29MI. In the 
Middle and Basal Magothy aquifer, VOC concentrations are generally decreasing or stable 
for those wells located at OU1 and downgradient between OU1 and OU2 recovery well 
RW-100.  

• VOC concentrations decreased in Upper Magothy well 17GL in 2019. We believe this is 
due to the pumping wells at OU1 being reactivated. Future quarterly monitoring will 
continue to track the trends at this well. Well 17GL is located within the simulated capture 
zone for OU2; therefore, groundwater with elevated VOC concentrations near 17GL will 
be captured by OU2 recovery well RW-100. 

• Monitoring wells 53MI and 53ML were installed in the summer of 2019 to serve as sentinel 
wells for the WAGNN Water Mill Lane water supply wells located northwest of the Site 
and these wells are now monitored quarterly. Both wells were sampled during the 3rd and 
4th quarters in 2019. The concentration of TVOCs in well 53MI ranged from 4.87 to 5.04 
µg/L in 2019 and in well 53ML ranged from 36.71 to 41.08µg/L in 2019. The 2019 Q3 
TVOC concentrations wells 53MI and 53ML were used as a guide for the northwestern 
limit of the 5 µg/L isoconcentration line in the Middle and Basal Magothy on Figure 3-11 
and 3-12. The reported VOC concentrations at wells 53MI and 53ML to date are within 
the concentration range expected based on current groundwater model projections. As part 
of a modeling update (CDM Smith, 2020) to support the Compliance Report, the 
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groundwater flow and transport model were updated to reflect the new information 
collected from the installation and sampling of this well cluster. 

• The TVOC concentration trend is increasing in downgradient monitoring wells located to 
the north and northwest in the Magothy aquifer. This includes several wells defined as 
sentinel wells: 

o Upper Magothy – sentinel wells 51MI and 31GL  

o Middle Magothy – sentinel well 31MI and monitoring well 46MI 

o Basal Magothy – sentinel well 31ML, monitoring well 46ML, and MLWD supply 
well N5099. 

The increasing TVOC concentrations in these wells indicate that VOC-impacted groundwater is 

migrating northward. The increasing TVOC concentration trends in the wells noted are above are 

generally consistent with Site groundwater flow and solute transport simulation results. 

• The 2019 quarterly monitoring results for the WAGNN water supply wells on Community 
Drive (N12999, N13000, and N13821); MLWD Cumberland water supply well (N5099); 
and Water Mill Lane (N4388 and N12796) indicate the following: 

o Of the three wells in this well field, overall well N13000 had the highest detections 
of COC. Reported concentrations in samples from well N13000 exceeding the 
ARAR of 5 µg/L were 2019 Q1 (PCE 1.2, TCE 2.0 and cis-1,2 DCE 7.2 µg/L); Q2 
(PCE 1.7, TCE 2.8 and cis -1,2 DCE 11 µg/L); Q3 (PCE 2.0, TCE 3.2 and cis-1,2 
DCE 12 µg/L); and Q4 (PCE 0.14, TCE 0.58 and cis -1,2 DCE 0.26 µg/L). Freon 
113 was detected in the water samples collected in 2019 at concentrations ranging 
from no detection to 0.57 µg/L. As noted above, well N13000 was in service and 
actively pumping during the 2019 Q1, Q2 and Q3 sampling events but had to be 
activated for purging prior to sampling during the 2019 Q4 sampling event. The 
data suggests that in 2019 higher VOC concentrations are observed in N13000 
when the well is in service during sampling. 

o Reported concentrations in samples from well N5099 exceeding the ARAR of 5 
µg/L were: 2019 Q1 (TCE 6.7 and cis-1,2 DCE 9.5 µg/L); Q2 (TCE 5.3 and cis -
1,2 DCE 7.5 µg/L); Q3 (TCE 5.3 and cis-1,2 DCE 7.8 µg/L); and Q4 (TCE 11 and 
cis -1,2 DCE 16 µg/L). Freon 113 was detected in the water samples collected in 
2019 at concentrations ranging from 0.76 to 1.5 ug/L. As noted above, well N5099 
was in service and actively pumping during the 2019 Q2 and Q3 sampling events 
but had to be activated for purging prior to sampling during the 2019 Q1 and Q4 
sampling events. The data suggests that in 2019 higher VOC concentrations are 
observed in N5099 when the well is activated for purging prior to sampling. 

o Reported concentrations in samples from well N12796 exceeding the ARAR of 5 
µg/L were: Q1 (no exceedances); Q2 (PCE 6.1, TCE 6.7 and cis -1,2 DCE 6.1 
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µg/L); Q3 (PCE 6.6); and Q4 (no samples collected). Freon 113 was detected in the 
water samples collected in 2019 at concentrations ranging from no detection to 0.75 
µg/L (which are below the ARAR for this compound). Well N12796 was activated 
to purge prior to sampling during the Q1 and Q2 sampling events. It was in service 
during the Q3 sampling event and out-of-service during the Q4 sampling event. 
Reported concentrations in samples from well N4388 exceeding the ARAR of 5 
µg/L were: 2019 Q1 (no exceedances); Q2 (no samples collected); Q3 (no 
detections of COC); and Q4 (no exceedances). Freon 113 was detected in the water 
samples collected in 2019 at concentrations ranging from no detection to 0.2 ug/L. 
Well N4388 was activated to purge prior to sampling during the Q1, Q3 and Q4 
and out-of-service during the Q2 sampling events. As noted above, N12796 and 
N4388 are impacted by at least one historical release of chlorinated VOCs that is 
not associated with the former Unisys site. A more in depth evaluation of the 
sources of contamination impacting the Water Mill Lane wells is included in the 
Compliance Report (Amec, 2020).  

• Overall, the reported 1,4-dioxane concentrations for wells sampled in 2019 Q1 and Q3 are 
similar to the concentrations reported in 2017 and 2018, except for well 31ML. In 2017 the 
highest 1,4-dioxane concentrations were observed in samples collected from Upper Glacial 
well 35GL (5.6 µg/L in 2017 Q2) and downgradient sentinel well 31ML (7.1 µg/L in 2017 
Q1) in the Basal Magothy. The elevated detection of 7.1 µg/L in well 31ML, however, was 
a onetime occurrence that was not confirmed after additional testing, and as such is suspect. 
In the Upper Magothy, samples collected from downgradient sentinel wells 31GL and 
43MU, monitoring well 45MU, were analyzed for 1,4-dioxane, which was only detected 
in monitoring well 45MU (0.19 µg/L). In the Middle Magothy, samples collected from 
wells 43MI, 45MI, 46MI, and 31MI were analyzed for 1,4-dioxane, which was non-detect 
in these monitoring wells during the 2019 Q3 sampling event. In the Basal Magothy, 
samples collected and analyzed for 1,4-dioxane from wells 31ML (where 1,4-dioxane was 
not detected) and 46ML were it was detected at a concentration of 0.2 µg/L.  

• The results of the groundwater samples collected from the monitoring wells associated with 
the former Stanton Cleaners site indicate that PCE, TCE and cis-1,2 DCE are present in 
the groundwater migrating towards the Water Mill Lane wells from both the former Unisys 
site and the former Stanton Cleaners site. Freon 113 was detected in the Stanton Cleaners 
monitoring wells located between the public supply well N12796 and the 53MI and ML 
sentinel wells and not in the Stanton Cleaners monitoring wells located between the public 
supply well N4388 and the former Stanton Cleaners site during the 2019 sampling events. 
The ranges of Unisys site COCs detected in the Stanton wells for Q3 range from no 
detection to 2.1 µg/L for PCE; no detection to 1.8 µg/L for TCE; no detection to 0.98 µg/L 
for cis-1,2 DCE; and no detection for Freon 113. The ranges of Unisys site COCs detected 
in the Stanton wells for Q4 range from no detection to 24 µg/L for PCE; no detection to 
5.9 µg/L for TCE; no detection to 6.3 µg/L for cis-1,2 DCE; and no detection to 0.62 µg/L 
for Freon 113. A more in-depth evaluation of this is included in the recently completed 
Compliance Report (AMEC 2020).  
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4.2 RECOMMENDATIONS 

The recommendations based on the information presented in this report are as follows: 

• Based on the past trends of Site COCs measured in the monitoring wells on and around the 
former Unisys site, the following sampling frequency is recommended:  

o For the sentinel wells – continue quarterly sampling. If the concentrations in the 
water samples collected from the sentinel wells increase substantially, the 
concentrations should be evaluated. In addition, concentrations should be compared 
to the most recent groundwater model projections. If concentrations are not tracking 
similar to the groundwater model projections, an update to the groundwater model 
should be considered.  

o For those wells currently sampled annually – continue sampling annually. 

• The current operation of the recovery wells appears to be effective in capturing the 
contaminant plumes identified at the site. We recommend that the wells continue to be 
pumped at the current pumping rates. 

• Continued sampling of well 8 GU, 18GL, 1MI, and 29MI annually in 2020 is recommended 
to track the upward trends of TVOC concentrations observed in 2019 groundwater 
sampling events. 

• Continued sampling of well 17GL annually in 2020 is recommended to confirm the 
downward trend of TVOC concentrations reported during the 2018 and 2019 groundwater 
sampling events. 

• Groundwater results should be compared on an annual basis to the most recent groundwater 
model projected concentrations. Groundwater model updates may be conducted to address 
evaluate deviations of measured results from simulations or incorporate new geologic, 
hydrogeologic, or pumping rate data that may significantly affect the simulations. At a 
minimum, the groundwater model should be updated at least every five years. They were 
recently updated as part of the 2020 Compliance Report. 

• Using the data available in this report and the updated groundwater model, a Compliance 
Report (Amec 2020) was be prepared. The recommendations developed in that report 
should be incorporated into the 2020 groundwater monitoring schedule.
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Appendix A—Field Data Records
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Appendix B—Data Usability Summary Reports
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Appendix C—Memorandum – Groundwater Simulation Analysis of 

OU1 and OU2 Hydraulic Capture Zones – Supplement to 
2019 Annual Groundwater Modeling Report 

(CDM Smith, 2020)
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Appendix D—TVOC/Time Graphs
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Appendix E—Stanton Wells Locations and Lab Data  

 





July 2019 Groundwater Validated Analytical Results 

Stanton Wells - Volatile Organic Compounds

Former Unisys Site - Lake Success, New York 

Acronyms:
UG/L - micrograms per liter
ID - identification
VOC - volatile organic compound
** - duplicate sample

Qualifiers:
J - the reported detection is approximate
U - Compound not detected above the indicated method reporting limit

UJ - The analyte was analyzed for, but was not detected; the reported detection limit is approximate 
-- not analyzed as per Lockheed  access agreement with Fresh Meadows

J - Result is less than the Reporting Limit but greater than or equal 
to the Method Detection Limit and the concentration is an 

Prepared By: EMP
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