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1 Executive Summary 

Lockheed Martin Corporation (Lockheed Martin) has completed this Corrective 
Measures Study (CMS) for the Former Northern Perimeter Ditch (FNPD) (the site) 
portion of the Solvent Dock Area at the former Lockheed Martin French Road facility 
located in Utica, New York (facility). This report is required by the October 3, 2008 
“Order on Consent” issued by the New York State Department of Environmental 
Conservation (NYSDEC 2008; CO 6-20080321-5) (herein, the Order), and was 
requested in a NYSDEC letter to Lockheed Martin on July 16, 2013 (NYSDEC 2013a). 
The objectives of this CMS are to: 

 Provide data on current site conditions;  

 Present an evaluation of performance of interim corrective measures operating 
at the facility;  

 Provide data necessary for evaluating additional corrective measures 
alternatives and conducting an alternatives analysis; and  

 Provide a recommendation for alternatives implementation at the facility as 
they pertain to the FNPD.  

This CMS follows an earlier CMS completed for the Solvent Dock Area (Solvent Dock 
Area CMS, ARCADIS U.S., Inc. [ARCADIS] 2009a) and approved by NYSDEC. Since 
the Solvent Dock Area CMS, a series of supplemental investigations have been 
performed at the FNPD. This report employs results of those investigations to meet the 
above objectives specific to the FNPD.   

The Order defines five areas of concern (AOC) for the site: 

 AOC 1 – Groundwater 

 AOC 2 –Soil Vapor Migration/Indoor Air 

 AOC 3 –Soil 

AOC 4 –Existing Corrective Measure System (Groundwater Collection 
and Treatment System [GCTS]) 

 AOC 5 –Miscellaneous Tanks 
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This CMS provides an evaluation of AOC 1, AOC 2, AOC 3, and AOC 4 in the area of 
the FNPD. AOC 5 was previously evaluated as part of the Solvent Dock Area CMS 
(ARCADIS 2009a). Significant findings within the FNPD from the investigations for 
each AOC are presented below. 

1.1 Geology and Hydrogeology 

The unconsolidated earth materials lying above bedrock in the FNPD area consists of 
the following two discrete geologic units: 

 Fill and/or undifferentiated overburden consisting of silt, sand, and gravel 
(approximately 3 to 7 feet [ft] thick); and 

 Till consisting of dark gray sandy silt and dense gray-brown silty clay with fine-
grained sand and gravel (approximately 15 to 17 ft thick). 

The till unit includes a dark gray clay lens thought to be semi-continuous throughout 
the FNPD area that varies in thickness between 1 and 5.5 ft. Groundwater in the fill, 
undifferentiated overburden, and till are unconfined. The dense till overlying the 
bedrock acts as a leaky confining layer that partially impedes groundwater flow from 
the fill and undifferentiated overburden through the till unit into the bedrock. Mapping of 
the clay lens near the FNPD area, coupled with analysis of water elevation 
measurements and water quality data from the larger Solvent Dock Area, indicate that 
the clay (where present) impedes groundwater migration from the upper till to the lower 
till. The groundwater flow direction at the FNPD is generally to the south; however, 
localized flow patterns are influenced by the trench network located to the north of the 
FNPD area associated with the on-site GCTS (ARCADIS 2011a). The site-wide 
hydraulic conductivity ranges from 0.02 to 0.7 ft per day, as reported in the Solvent 
Dock Area CMS (ARCADIS 2009a). No hydraulic conductivity testing specific to the 
FNPD has been performed. 

1.2 AOC 1 – Groundwater 

Groundwater impacts have been categorized based on the hydrostratigraphic location 
of groundwater. As such, groundwater impacts are identified with respect to water 
quality in the fill and/or undifferentiated overburden and till. 
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 Groundwater impacts were generally not observed in the fill/undifferentiated 
overburden. Where observed, they predominately occurred at the transition 
zone from the fill and/or undifferentiated overburden to the till. 

 Chlorinated volatile organic compounds (CVOCs) were identified as 
constituents of concern (COC) in groundwater based on results of samples 
collected from wells screened across the fill and/or undifferentiated overburden 
and till and wells screened only in the till. Groundwater impacts in the till 
decrease with depth, and the lower portion of the till is not impacted. 

 Within the FNPD, two separate areas of impacts (Area 1 and Area 2) exist 
within the fill and shallow till. COCs persist within the FNPD at concentrations 
greater than NYSDEC standards and guidance values (SGVs). 

Due to the presence of CVOCs in groundwater, corrective measures for groundwater 
are recommended in this report.  

1.3 AOC 2 – Soil Vapor Migration and Vapor Intrusion 

Soil vapor migration within the FNPD was evaluated as part of the Former Northern 
Perimeter Ditch Supplemental Investigation Report (FNPD SIR, ARCADIS 2011a) and 
the Former Northern Perimeter Ditch Off-Site Vapor Intrusion (VI) Pathway Evaluation 
Report, Solvent Dock Area (FNPD Off-Site VI Pathway Evaluation Report; ARCADIS 
2013a). On-site soil vapor probe locations were sampled in August and October of 
2010. Replacement probes were installed for all six sampling locations with more 
shallow screen intervals and a subsequent round of vapor monitoring was conducted in 
May 2011. Off-site soil vapor probe locations were sampled once in November 2012.  

Soil vapor impacts are categorized as on-site or off-site and were compared to U.S. 
Environmental Protection Agency (USEPA) Regional Screening Levels (RSLs) 
(USEPA 2012a) for indoor air at an industrial building converted to soil gas screening 
levels using an attenuation factor (AF) of 0.1. 

 Soil vapor concentrations were detected at or slightly greater than the 
industrial building converted USEPA RSL in on-site locations. 

 With the exception of one detection of benzene, all off-site soil gas results are 
below the industrial building converted USEPA RSLs for soil gas. 
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 Modeling completed by ARCADIS on behalf of USEPA confirms that shallow 
source areas and soil gas results (as observed at the FNPD) will migrate 
preferentially to ambient air rather than move laterally (and potentially toward 
and under a building). The data collected from the off-site property support the 
model results with no CVOCs detected on the adjacent Indium property above 
the screening level.   

 All soil gas results are less than New York State Department of Health 
(NYSDOH) air guidelines. 

 All soil gas samples were taken from a vertical location at or near the water 
table, which is the most likely source for soil gas impacts, and therefore, 
representative of worst-case conditions.  

 There were no elevated off-site detections of COC that could be directly 
correlated to known impacts from the site. 

 A complete pathway for soil vapor within the FNPD cannot be established. The 
pole barn and the maintenance stock room located near Area 1 and Area 2 of 
the FNPD are unoccupied and are generally used for storage. 

Based on these findings, no corrective measures for VI or off-site migration of soil gas 
are recommended in this report.  

1.4 AOC 3 – Soil 

Soil impacts have been categorized based on the occurrence of groundwater relative 
to collected soil samples and a comparison to the NYSDEC “Restricted Use—Industrial 
Soil Cleanup Objectives” (SCOs) and the “Restricted Use—Protection of Groundwater 
SCOs” set forth in the New York Codes, Rules, and Regulations (NYCRR) as 6 
NYCRR Part 375. As such, soil impacts are identified with respect to SCOs and the co-
occurrence of groundwater: 

 Soil impacts higher than the Industrial SCOs (ISCOs) were not observed within 
the FNPD. 

 Soil at 8 of the 39 sampling locations yielded concentrations higher than the 
Protection of Groundwater SCOs (PGSCOs) for CVOCs.  
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 The soil with concentrations above the PGSCOs in Area 1 and beneath the 
maintenance building is not considered to have the potential to contribute to 
groundwater concentrations that would exceed SGVs based on groundwater 
monitoring in the same areas.  

 Due to the high concentrations observed in 2010, soil within Area 2 is 
considered to have the potential to contribute to groundwater concentrations 
that would exceed SGVs. However, the Area 2 groundwater plume is retained 
on-site due to low hydraulic conductivity and is limited in extent and exposure 
potential. Interception and treatment of the groundwater from Area 2 provide 
protection of human health from potential soil contribution to groundwater 
concentrations above SGVs.  

Due to the presence of COCs in soil above the PGSCOs, and the confirmed presence 
of COCs in groundwater above the SGVs, corrective measures for the groundwater 
that contacts the soils are recommended in this report. Additionally, corrective 
measures for the soils are evaluated. 

1.5 AOC 4 – Existing Groundwater Collection and Treatment System 

The operation of MH-1 (the collection point for the northern perimeter under-drain) 
associated with the GCTS was evaluated based on its influence on groundwater 
elevation. Details of the evaluation were provided in the FNPD SIR (ARCADIS 2011a). 
Findings from the evaluation include the following: 

 The northern perimeter under-drain hydraulically intercepts groundwater from 
Area 2 creating a depressed groundwater elevation. 

 An influence on water-table elevations within Area 1 was not observed during 
the evaluation. 

 Operation of the northern perimeter under-drain has the greatest hydraulic 
influence along the central and eastern portions of the under-drain where the 
water table is naturally higher. Relatively little influence was observed near the 
western end of the under-drain. 

 Contaminated groundwater is being intercepted, as indicated by the measured 
concentrations of volatile organic compounds (VOCs) in influent samples to 
the GCTS from the northern perimeter under-drain. 
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 Groundwater COCs were not detected in monitoring wells north of the 
groundwater collection trench and therefore do not appear to be migrating off 
site.  

 Groundwater COCs were not detected in stormwater samples collected from 
the stormwater sewer.  

Based on these findings, continued operation of the GCTS with no modifications within 
the FNPD is recommended in this report.  

1.6 Corrective Measures 

Corrective measures alternatives were developed and then screened against the 
threshold and balancing criteria identified in the Order. The recommended corrective 
measures alternative will achieve the CMS goals and the criteria specified in the Order 
for surface water, groundwater, soil vapor migration/indoor air, and soil. The 
recommended alternative is also consistent with the alternative presented within the 
Solvent Dock Area CMS (with the addition of a sub-slab depressurization system for 
the facility building), which was approved by NYSDEC (NYSDEC 2009). The primary 
components of the recommended corrective measure alternative are as follows: 

 Continued GCTS Operation – This enables continued interception of 
groundwater preventing migration to surface water.  

 Institutional Controls – The soil criteria will be met through implementation of a 
Site Management Plan (SMP) that specifies the procedures necessary to 
manage corrective actions at the site and manage residual contamination (i.e., 
COC that remain in environmental media at concentrations higher than 
applicable regulatory limits or guidance values). 

 Monitored Natural Attenuation (MNA) – The Interim Groundwater Monitoring 
Program specifies the wells and parameters that will continue to be monitored 
at selected locations within Area 1 and Area 2 to confirm the corrective action 
remains protective of human health and the environment, and to evaluate the 
progress of groundwater attenuation. 

Surface water criteria will be met through treatment of collected groundwater prior to 
discharge to surface water in accordance with a State Pollutant Discharge Elimination 
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System (SPDES) permit. Furthermore, operation of the GCTS will mitigate the potential 
for impacted groundwater to infiltrate into stormwater pipes. 

Groundwater criteria will be met through operation of the GCTS and natural 
attenuation, combined with the lack of a groundwater pathway to human or ecological 
receptors. Operation of the GCTS intercepts COCs in groundwater that could 
potentially migrate into the stormwater sewer or northward off-site. This, combined with 
the low permeability soil at the site, will maintain the plume on-site while groundwater 
concentrations continue to decrease through natural attenuation. Because 
groundwater impacts are contained within the site boundary, these impacts do not 
pose a threat to human health or the environment. Groundwater within the fill and till is 
not used for potable purposes or for commercial, agricultural, or industrial uses at or 
near the site, nor are such uses planned. Furthermore, impacted groundwater does not 
discharge to surface water because the plume is contained on-site. 

Soil vapor migration/indoor air criteria within the FNPD portion of the Solvent Dock 
Area are met through the lack of an exposure pathway based on the soil vapor 
investigations. Soil criteria will be met through implementation of a SMP that will 
specify requirements for management of impacted soil (i.e., soil with COC at 
concentrations greater than applicable regulatory limits or guidance values). 

2 Purpose 

On behalf of Lockheed Martin, ARCADIS has prepared this CMS for the site (see 
Figure 2-1). This CMS was completed as part of the Corrective Measures 
Implementation Plan (CMIP) required by the October 3, 2008 Order (NYSDEC 2008) 
and as requested by NYSDEC (NYSDEC 2013a).  

The Solvent Dock Area CMS (ARCADIS 2009a) presents the findings pursuant to the 
CMIP and recommends a corrective measures alternative for the facility. The 
recommended and approved alternative for remediation of the facility includes 
operation of a GCTS, implementation of an Interim Groundwater Monitoring Program 
to confirm that the corrective action remains protective of human health and the 
environment and to evaluate the progress of groundwater attenuation, operation of the 
sub-slab depressurization system (SSDS) located beneath the manufacturing building, 
and implementation of a SMP to manage the corrective action at the facility and 
manage residual contamination.  
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As part of the implementation of the corrective measures for the Solvent Dock Area, 
additional investigations identified areas of impact within the FNPD. Subsequent 
investigations were performed at the FNPD to obtain additional soil, groundwater, and 
soil vapor quality data along the northern perimeter of the site, which were necessary 
to evaluate corrective measures alternatives for the site, including the protectiveness of 
the current corrective measures. The methods, approach, and results of those 
investigations were reported in the FNPD SIR (ARCADIS 2011a), the Pre-Design 
Activities Report (ARCADIS 2013b), the FNPD Off-Site VI Pathway Evaluation Report 
(ARCADIS 2013a), and the Draft Human Health Exposure Assessment for Surface 
Soils (ARCADIS 2013c).  

The overall objectives of this CMS, described in more detail in the sections below, are 
to provide data necessary to evaluate corrective measures alternatives and 
recommend a corrective measures alternative for the FNPD portion of the facility. The 
supplemental investigations and historical data from the FNPD area are primary data 
sources for this CMS. 

The Order defines the following five AOC for the site: 

 AOC 1 – Groundwater 

 AOC 2 – Soil Vapor Migration/Indoor Air 

 AOC 3 – Soil 

 AOC 4 – Existing Corrective Measure System (GCTS) 

 AOC 5 – Miscellaneous Tanks 

This CMS provides an evaluation of alternatives for AOC 1, AOC 2, AOC 3, and AOC 4 
based on the data reported as part of the FNPD investigations. The remaining AOC 
was evaluated as part of the Solvent Dock Area CMS previously approved by NYSDEC 
(NYSDEC 2009).  

3 Site Description and History 

In the early 1950s, General Electric Company (GE) acquired approximately 55 acres of 
undeveloped land on French Road in Utica, New York and constructed a 500,000-
square-foot manufacturing facility. Figure 2-1 presents a site location map. GE 
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operations included manufacturing, assembling, and testing electrical components for 
the defense and aerospace industries, and continued until April 1993, when the facility 
was acquired by Martin Marietta Corporation (MMC).  

In March 1995, MMC merged with Lockheed Corporation to form Lockheed Martin 
Corporation. In March 1996, Lockheed Martin sold the property to Pinnacle Park, Inc., 
which subsequently transferred the property to and leased it back from the Oneida 
County Industrial Development Agency (OCIDA). ConMed Corporation (ConMed), a 
medical supplies manufacturer and distributor, now occupies the facility under a lease 
with OCIDA. Although Lockheed Martin no longer owns the property, the corporation 
retains responsibility for environmental cleanup related to past releases at the site. 
Figure 3-1 presents a facility map. 

Groundwater in the northeast portion of the main manufacturing building (known as the 
Solvent Dock Area) and in an area along the FNPD has been adversely affected by 
VOCs. The former Solvent Dock and immediate vicinity (referred to hereafter as the 
Solvent Dock Area) once included a 275-gallon fiberglass overflow retention tank. This 
tank stored spent waste solvents, which were periodically sampled, pumped from the 
tank, and disposed of by waste haulers. The tank was removed in June 1990, at which 
time the tank was observed to be dented and leaking fluid. The FNPD (along the 
northern property boundary) was an open-drainage swale that received stormwater 
from the area north of the manufacturing building and conveyed the water, along with 
stormwater from the western portion of the property, to a manhole before discharging it 
to the municipal storm sewer. 

GE, MMC, and Lockheed Martin have investigated groundwater in these areas since 
1991. In November 1994, Blasland, Bouck & Lee, Inc. (BBL) investigated the facility 
storm sewer in the Solvent Dock Area. That investigation concluded that VOCs 
detected in the storm sewer were attributable to the discharge of VOC-contaminated 
groundwater into the FNPD and infiltration of VOC-contaminated groundwater from the 
Solvent Dock Area into the storm sewer beneath the building. 

Based on the findings of the Storm Sewer Investigation Report (BBL 1995), a 
groundwater collection system was installed in June 1996 that intercepts the 
contaminated portion of the stormwater sewer flow and provides treatment prior to 
discharge to meet proposed SPDES VOC effluent limitations. The groundwater from 
the Solvent Dock Area and the FNPD area is collected via three under-drains. The 
collected groundwater is treated by a low-profile air stripper to remove the VOCs, and 
the effluent is discharged to the municipal stormwater system. As part of the GCTS 
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installation, the northern perimeter ditch was replaced by a 24-inch high-density 
polyethylene (HDPE) pipe that conveys upgradient stormwater to the natural discharge 
at Nail Creek and prevents the discharge of untreated groundwater into the storm 
sewer.  

A groundwater monitoring program to define the COC plumes and flow of groundwater 
and evaluate the effectiveness of the GCTS for the Solvent Dock Area was developed. 
This program, as presented in the Groundwater Sampling and Analysis Work Plan 
(BBL 1998), has been modified through monthly and quarterly correspondence with 
NYSDEC to accommodate changing conditions over the life of the project. In response 
to observed groundwater contamination at the site (as described above), Lockheed 
Martin voluntarily installed and operated the GCTS and began an investigation of soil 
vapor and indoor air quality.  

The results of several soil vapor and indoor air quality studies led to the installation (in 
July 2008) of an SSDS in selected areas as an interim corrective measure (ICM) to 
mitigate CVOC vapors detected underneath the concrete slab of the northeast corner 
of the main ConMed manufacturing building. Soil vapors extracted from the subsurface 
are treated with carbon outside the building before being discharged to the 
atmosphere. This minimizes the potential migration of VOCs from sub-slab soil vapor 
to air inside the main building where workers are present. This system was expanded 
in 2010/2011 and in 2013 in response to continued investigation and evaluation of the 
system’s performance. 

Lockheed Martin investigated the AOCs identified at the site as part of the Solvent 
Dock Area CMS (ARCADIS 2009a). However, supplemental investigations in the 
FNPD were conducted by Lockheed Martin to fully characterize the extent of 
contamination and to confirm the effectiveness of the corrective measure actions 
recommended in the Solvent Dock Area CMS. An initial supplemental investigation was 
completed in late 2009 and was reported in the FNPD SIR (ARCADIS 2011a). The 
report confirmed the presence of VOC-contaminated groundwater near the FNPD and 
recommended further investigation of soil, groundwater, and soil vapor quality; and 
further characterization of groundwater flow and water table elevation. A second 
investigation was conducted in 2010 that focused on the area in the FNPD; details of 
the second investigation are summarized in the FNPD SIR (ARCADIS 2011a).  

Based on the data collected during the FNPD supplemental investigation, two areas of 
impacts were identified. A feasibility study (FS) was completed to evaluate treatment 
options within the FNPD in 2011. Based on the preliminary data, a recommendation 



 

3-11 

 

 
Corrective Measures 
Study Report 
Solvent Dock Area 

was made in the FS to implement in-situ biological treatment within the FNPD with the 
stipulation that, prior to design, a better understanding of the groundwater hydrology 
and the ability to properly deliver injection solution would be confirmed. Additionally, as 
part of the pre-design activities, monitoring points were installed to fill gaps in the 
understanding of impacts to soil and groundwater. Results of the pre-design activities 
were reported in the Pre-Design Activities Report (ARCADIS 2013b), and it was 
concluded that the recommended alternative of in-situ biological treatment would be 
challenged by the low permeability of the soil, resulting in limited delivery of solution to 
the subsurface. Based on this conclusion and the change in the understanding of site 
conditions, a reevaluation of treatment options was warranted.  

The data presented in the FNPD SIR, Off-Site VI Pathway Evaluation Report, Pre-
Design Activities Report  (ARCADIS 2011a, 2013a, 2013b, respectively), and the 
shallow soil investigation, along with the Solvent Dock Area CMS (ARCADIS 2009a), 
have served as the basis for establishing and evaluating potential corrective measure 
technologies for the FNPD area.  

3.1 Area 1 

Area 1, as defined in the FNPD FS, is at the western end of the existing maintenance 
building, north of the main manufacturing facility, and extends south to existing 
piezometer (PZ) PZ-35 (Figure 3-2). This area was initially defined in the FNPD 
Supplemental Investigation Work Plan (FNPD SI Work Plan; ARCADIS 2010) as a 
potential source area of groundwater contamination, based on historical documents 
related to former site operations. Historical sampling in this area identifies VOCs in 
groundwater, including trichloroethene (TCE), dichloroethene (1,2-DCE), and vinyl 
chloride (VC), at concentrations in excess of NYSDEC Technical and Operational 
Guidance Series (TOGS) 1.1.1 Ambient Water Quality SGVs.  

3.2 Area 2 

Area 2, as defined in the FNPD FS, is at the eastern end of the existing maintenance 
building and north of the one-story metal storage building (Figure 3-2). This area was 
initially defined in the FNPD SI Work Plan (ARCADIS 2010) as a potential source of 
groundwater contamination based on historical documents related to the former site 
operations and data collected during previous investigations. Recent and historical 
sampling in this area identifies VOCs in groundwater including tetrachloroethene 
(PCE), TCE, DCE (1,1-DCE and 1,2-DCE), VC, and 1,1-dichloroethane (1,1-DCA) at 
concentrations in excess of SGVs.  



 

4-12 

 

 
Corrective Measures 
Study Report 
Solvent Dock Area 

4 Technical Overview and Findings 

This section presents the technical overview and findings for the site geology, 
hydrogeology, and impacts to groundwater, soil, and soil vapor based on a review of 
historical data for the site, focusing on the FNPD. Additionally, this section presents 
performance information for the existing GCTS within the FNPD. 

4.1 Geology and Hydrogeology 

Geology and hydrogeology near the manufacturing building were previously evaluated 
as part of the Solvent Dock Area CMS (ARCADIS 2009a). Lockheed Martin conducted 
a more focused study of the FNPD area (pursuant to the FNPD SI Work Plan, the Pre-
Design Work Plan, and the Order [ARCADIS 2010, Appendix C ARCADIS 2011c; 
NYSDEC 2008, respectively]) as part of the AOC 1 supplemental investigation and the 
pre-design activities. These investigations are documented in the Solvent Dock Area 
CMS, the FNPD SIR, and the Pre-Design Activities Report (ARCADIS 2009a, 2011a, 
2013b, respectively), and are discussed below. 

4.1.1 Technical Overview 

During the CMS for the Solvent Dock Area, soil samples, rock cores, drilling 
information, and grain-size tests from the test pit and soil boring programs were used to 
define the site stratigraphy. Groundwater data, including water level measurements 
and hydraulic conductivity testing from the monitoring well and piezometer programs, 
were used in combination with the site stratigraphy to define the site hydrogeology. 
These data, supported with information from previous investigations, were previously 
transmitted in the Solvent Dock Area CMS (ARCADIS 2009a). Additional soil borings 
were drilled, piezometers or monitoring wells installed, and water level measurements 
collected (in accordance with the FNPD SI Work Plan and the Pre-Design Work Plan 
[ARCADIS 2010, Appendix C ARCADIS 2011c, respectively]) as part of the FNPD 
supplemental investigation and the pre-design investigation. Soil boring logs are 
provided as Appendix A. These data further define the site stratigraphy and 
hydrogeology near the FNPD.  

In-situ hydraulic conductivity tests (slug tests) were performed on the monitoring wells 
that were installed as part of the Solvent Dock Area CMS investigation. Rising and 
falling head tests were performed in accordance with the Bouwer and Rice method 
(1976), which involves an instantaneous increase or decrease of the water level in the 
well by introducing or retracting a solid object (slug) and then measuring the rate at 
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which the water level returns to equilibrium. Slug test data were then analyzed using 
AQTESOLV, a computer program that graphs the water level data and estimates 
hydraulic conductivity near each monitoring well. A detailed description of the slug test 
analysis is included in the Solvent Dock Area CMS (ARCADIS 2009a). The slug test 
analysis and results are included in Appendix B.  

Two falling head tests were also completed during the Solvent Dock Area CMS on 
piezometers PZ-5 and PZ-8 to better understand hydraulic conductivity near the 
piezometers, which might be used as injection points as part of potential corrective 
measures. The ability to inject (gravity feed) bioremediation and/or chemical 
compounds into the subsurface depends greatly on the horizontal hydraulic 
conductivity near the injection points. The injection testing was expanded as part of the 
pre-design activities with an injection/tracer test completed in Area 1 of the FNPD. The 
injection/tracer test included injection by gravity feed of a substrate composed of a 
mixture of potable water, diluted molasses, and a conservative, non-toxic fluorescent 
tracer (fluorescein) in the injection well (IW-1) installed across the fill and till with 
access to shallow groundwater. The injection/tracer test program consisted of a single 
injection event followed by monitoring and sampling of the injection/tracer test 
monitoring well network. The injection/tracer test objectives were to measure site 
hydraulic characteristics including achievable substrate injection rates, the volume-
radius distribution relationship (dose-response), effective porosity, injection pressure, 
and groundwater flow velocity. 

The injection test also provided data with which to evaluate the potential to establish 
substrate induced groundwater biogeochemistry required for enhanced reductive 
dechlorination (ERD) to occur. To this end, the pilot test monitored for evidence of the 
ERD process in which the parent compound TCE is transformed by sequential 
dechlorination.  

4.1.2 Geologic Findings 

Site stratigraphy and stratigraphic features near the FNPD are presented on the 
geologic cross-sections (Figures 4-1 and 4-2). The geology is similar to that previously 
defined as part of the Solvent Dock Area CMS and the FNPD SIR (ARCADIS 2011a). 
Soil boring logs for FNPD area borings and piezometers are provided in Appendix A. 
Stratigraphic units encountered during the FNPD supplemental investigation and the 
subsequent pre-design activities are summarized below:  
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 Fill and/or undifferentiated overburden consisting of silt, sand, and gravel 
(approximately 3 to 7 ft thick); and 

 Till consisting of dark gray clay and dense gray-brown silty clay with fine sand 
and gravel (approximately 15 to 17 ft thick where the bottom of till was 
determined). 

A dark gray clay lens was observed in the till at most locations. The thickness of the 
clay varies from 1 to 5.5 ft, and was observed at 26 of 32 boring locations. The clay 
lens is believed to be semi-continuous throughout the FNPD area and has not been 
observed in other portions of the Solvent Dock Area. The depth to top of clay, where 
encountered, ranges from 5 to 18 ft below ground surface (bgs). The surface of the 
clay unit mirrors the topography of the area, as well as that of the observed top of the 
till unit (Figure 4-2), with variations in that surface possibly associated with localized 
erosional patterns (Figure 4-3).  

Previous investigations had indicated that the Utica Shale bedrock is at depths ranging 
from 30 to 52 ft bgs, but bedrock was not encountered during the pre-design well 
installation activities. The northern perimeter groundwater under-drain is predominantly 
within the till and overlies the clay layer at most boring locations. The shallower 
stormwater line is within the fill at the western portion of the site and intersects the till 
unit toward the eastern portion of the site. 

4.1.3 Hydrogeologic Findings 

This section discusses groundwater occurrence, water elevation data, and the results 
of the hydraulic conductivity tests and injection testing. 

Groundwater Occurrence 

Findings presented in the Solvent Dock Area CMS, the FNPD SIR, and the Pre-Design 
Activities Report indicate that groundwater occurs in the fill, undifferentiated 
overburden, till, and bedrock (ARCADIS 2009a, 2011a, 2013b, respectively). 
Groundwater in the fill, undifferentiated overburden, and till is unconfined. The dense till 
overlying the bedrock acts as a leaky confining layer that allows groundwater to “leak” 
from the fill and undifferentiated overburden through the till unit into the bedrock. Wells 
and piezometers installed at the site as part of the Solvent Dock Area CMS, FNPD 
supplemental investigation, and pre-design activities were installed within each of the 
stratigraphic units. Table 4-1 is a monitoring well construction table. 
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Mapping of the clay lens near the FNPD area, coupled with water elevation 
measurements and water quality data (further described in Section 4.2), indicate that 
the clay, where present, impedes groundwater migration from the upper till to the lower 
till. Groundwater exhibits a downward gradient at the site based on water level 
measurements collected at clustered well locations (fill/till and bedrock well clusters). 
The water level data presented in Table 4-2 indicate that the till provides strong 
resistance to vertical flow and that little water moves through the till into bedrock. The 
groundwater elevations are provided on Figure 4-4. 

Water Elevation Data 

The most recent groundwater elevation data were collected during the fourth quarter 
2013 groundwater monitoring event (see Table 4-2). Groundwater elevations for the 
fill/till (Figure 4-4) show a complex array of water levels. The inferred direction of 
groundwater flow in the fill/till and bedrock is toward the south. Localized areas of 
groundwater are influenced by operation of the GCTS and potentially by storm sewer 
lines at the site. Consistent with previous data sets, the water table elevation 
decreases toward the south, and water table elevations measured near the GCTS 
(specifically those near the FNPD) are depressed in some wells in response to the 
continued operation of the system.  

The collection part of the GCTS (Figure 3-2) consists of a horizontal subsurface under-
drain installed below the water table. A horizontal subsurface drain (northern perimeter 
under-drain) runs along the northern property boundary at approximately 6 to 8 ft bgs. 
A second east-west trending drain is just north of the manufacturing building at 
approximately 15 ft bgs, between monitoring wells MW-4/MW-5 and monitoring wells 
MW-1/MW-2/MW-3, beneath the loading dock area. A third east-west trending drain 
(installed in fall 2010) is east of the manufacturing building (and in the eastern parking 
lot) at approximately 8 to 11 ft bgs. The GCTS (specifically the northern perimeter 
under-drain) and its effect on groundwater are evaluated more fully in the FNPD SIR 
and the Solvent Dock Area CMS (ARCADIS 2011a, 2009, respectively) and in Section 
4.4 below.  

Groundwater elevations for the fill/till in October 2013 are shown on Figure 4-4. The 
complexity of the groundwater elevations, due to the presence of the GCTS and the 
varying screen intervals of the wells, as well as the facility building, utility corridors, and 
natural conditions, makes contouring groundwater elevations difficult and inconclusive. 
Based on the Solvent Dock Area CMS findings (later confirmed by the FNPD 
supplemental investigation), the general direction of groundwater flow in both the fill/till 
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and bedrock is toward the south. Near the FNPD under-drain (along the northern 
perimeter of the property, as shown on Figure 4-4), groundwater elevations (and 
groundwater quality data, as discussed in Section 4.2) suggest that contaminated 
groundwater within the FNPD is being locally influenced. The contaminated 
groundwater is intercepted and processed through the GCTS.  

Horizontal Hydraulic Conductivity 

Hydraulic conductivity testing (slug testing) was performed on selected site monitoring 
wells as part of the Solvent Dock Area CMS. The results of these tests are highly 
variable, indicating that interbedded zones of high and low permeability exist at the site. 
As detailed in the Solvent Dock Area CMS, horizontal hydraulic conductivities 
calculated from the slug test data indicate a range of 0.02 to 12.7 ft per day in the 
undifferentiated overburden, 0.02 to 6.8 ft per day in the till, and 1 x 10-3 ft per day in 
the bedrock. Hydraulic conductivities calculated from average grain size data indicate 
hydraulic conductivities for the till and undifferentiated overburden in the range of 0.02 
to 0.7 ft per day. Similar hydraulic conductivities are assumed for the FNPD due to its 
proximity to the Solvent Dock Area and the similar geology noted in investigation 
borings in that area. A summary of the horizontal hydraulic conductivity results is 
included as part of the slug test data in Appendix B. 

In conjunction with the slug tests, grain size data collected as part of the Solvent Dock 
Area CMS were used to estimate hydraulic conductivity (K) values based on the Hazen 
method (Hazen 1892). This method provides a hydraulic conductivity value for each of 
the six soil samples analyzed for grain size. The K values based on grain size may 
represent a more accurate estimation of hydraulic conductivity given the variable 
results from the slug tests. The results using the Hazen method indicate hydraulic 
conductivities in the range of 0.02 to 0.7 ft per day. Similar hydraulic conductivity is 
assumed herein, due to the proximity of the Solvent Dock Area to the FNPD and the 
FNDP’s similar geology, as noted in investigation borings. 

Injection/Tracer Pilot Test 

An injection/tracer test was designed to evaluate the feasibility of using an in-situ 
treatment technology as an element of remediation of CVOCs in shallow groundwater 
within Area 1 and Area 2. The injection/tracer pilot test objectives were to determine 
site hydraulic characteristics that include achievable injection rates, the volume-radius 
distribution relationship (dose-response), mobile porosity, and groundwater flow 
velocity. One injection well and three monitoring wells were installed as part of the pilot 
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test. Three additional existing piezometers where used as part of the pilot test network. 
The pilot test well network is provided on Figure 4-5. 

A total of 320 gallons of solution was injected into IW-1 over a period of 6 active 
injection days, representing less than a quarter of the planned injection volume. 
Injections were suspended due to the decline in injection rate. The injection rate 
ranged from 0.03 to 0.27 gallons per minute (gpm; Table C-1 of Appendix C). The 
average injection rate was 0.12 gpm.  

The dose-response wells were monitored during injections for the appearance of 
injection solution to determine the injection volume radius of influence (ROI) 
relationship for Area 1. The relationship is controlled by the mobile porosity 
(interconnected pore spaces providing flow) of the formation. The volume required to 
reach that radius provides the mobile porosity of the injection area and allows for 
calculation of the capacity of the planned injection system. The concentrations 
exceeding breakthrough of total organic carbon (TOC) and fluorescein were observed 
in MW-20, located 5 ft from injection well IW-1, following the injection of a total of 
approximately 15 gallons of solution on the second day of injections (April 5, 2012). 
Measurable concentration increases in other monitoring wells were not observed. The 
resulting maximum observed ROI was 5 ft.  

Groundwater velocity is verified by the migration of the breakthrough parameters from 
observed points to downgradient response wells after active injections have ceased. 
Fluorescein and/or elevated TOC were not observed at any of the downgradient dose-
response wells. The preliminary estimate of groundwater velocity ranges from 0.0015 
to 0.25 ft per day, based on the calculated hydraulic conductivity of 0.02 to 0.7 ft per 
day from the Solvent Dock Area CMS (ARCADIS 2009a) and the observed 
groundwater gradient ranging in the area of the injection well of 0.022 to 0.11 ft/ft. The 
lack of injection solution drift results in insufficient information to verify whether the 
actual groundwater velocity is within the estimated range.  

The injection/tracer pilot test conducted in the FNPD area demonstrated that the low 
permeability of the soils hinders the ability to distribute solution effectively. The 
maximum observed ROI during injection was 5 ft with an average injection flow rate of 
0.12 gpm. The total achievable volume of injection was 320 gallons in 6 days, 
representing less than a quarter of the planned injection volume. Injection hydraulics 
are discussed further in the Pre-Design Activities Report (ARCADIS 2013b). 
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4.2 AOC 1 – Groundwater 

Groundwater quality near the manufacturing building was previously evaluated as part 
of the Solvent Dock Area CMS. A more focused study of the FNPD was conducted as 
part of the AOC 1 supplemental investigations Lockheed Martin conducted pursuant to 
the FNPD SI Work Plan, the Pre-Design Work Plan, and the Order (ARCADIS 2010, 
Appendix C ARCADIS 2011c; NYSDEC 2008, respectively). The results of the 
supplemental investigations are reported in the FNPD SIR and the Pre-Design 
Activities Report (ARCADIS 2011a, 2013b) and are provided in Table 4-3 and Figure 4-
6 of this report.  

4.2.1 AOC 1 – Technical Overview 

Groundwater was investigated in May and June 2010 as part of the FNPD 
supplemental investigation. Only two monitoring wells (MW-6 and MW-9) had been 
installed in the FNPD area prior to this investigation. MW-6 and MW-9 exhibited no 
historical detections of VOCs. Piezometers were installed within and across the fill and 
upper till units during the FNPD supplemental investigation. One piezometer (PZ-23) 
was installed in the lower till to evaluate groundwater quality beneath the clay lens. 
Direct sampling ion-trap mass-spectrometry (DSITMS) borings were also completed in 
the FNPD area during the supplemental investigation to define the locations and 
screen intervals of piezometers to target zones where maximum soil contamination had 
been identified. Additional monitoring wells were installed as part of the pre-design 
activities. Three wells proximate to Area 1 and three wells within Area 2 were installed 
to better define the presence and distribution of impacts. Table 4-1 summarizes 
monitoring well and piezometer construction. Construction logs for both the monitoring 
wells and piezometers are in Appendix A. 

Quarterly monitoring has been conducted at three wells within Area 1 (A1-PZ-2, MW-
20, and MW-21) and four wells within Area 2 (PZ-26, A2-PZ-1, A2-PZ-2, and MW-18) 
as part of the Solvent Dock Area Interim Groundwater Monitoring Program since 
November 2011. Concentrations within the wells were tracked against time during this 
period to evaluate the progress of groundwater attenuation. Concentrations versus 
time charts are provided as Appendix D. 

4.2.2 AOC 1 – Findings 

Groundwater quality was analyzed by comparing the analytical results from the FNPD 
SIR (ARCADIS 2011a), the pre-design activities, and the ongoing quarterly 
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groundwater monitoring to NYSDEC TOGS 1.1.1 Ambient Water Quality SGVs. The 
CVOCs are the predominant COCs detected at concentrations higher than the SGVs. 
Ethylbenzene exceeded the SGV at only one location. The COCs detected in the area 
of the FNPD are similar to those previously identified at the site. None of the FNPD 
monitoring wells has ever yielded non-aqueous phase liquids.  

Analysis of groundwater data from the FNPD supplemental investigation identified two 
main areas of exceedances. These areas are presented in Figure 3-2 as Area 1 (west 
and southwest of the maintenance building) and Area 2 (north of the storage building). 
The highest concentrations and greatest number of CVOCs greater than SGVs were 
detected in Area 2. The findings within each of the areas are discussed below.  

Area 1 

Sampling results during the June 2010 FNPD supplemental investigation from 
piezometers west of the Maintenance Building (A1-PZ-1 and A1-PZ-2) identified VOCs 
at concentrations higher than the SGVs. Additionally, PZ-34 (south of the maintenance 
building) yielded VOCs at concentrations higher than the SGVs. Constituents that 
exceeded SGVs at one or more locations include TCE, cis-1,2-dichloroethene (cis-1,2-
DCE), total 1,2-dichloroethene (1,2-DCE), and VC. These results are provided in Table 
4-3. 

Three monitoring wells (MW-19, MW-20, and MW-21) were installed within the vicinity 
of Area 1 as part of the pre-design activities. Additionally, an FNPD-wide sampling 
event was conducted in November 2011. Results of the November 2011 event 
identified declines in Area 1 wells with A1-PZ-1 no longer containing COC that exceed 
the SGVs. However, concentrations were detected in two of the newly installed wells 
(MW-20 and MW-21) that exceed the SGVs.  

Based on the ongoing monitoring conducted as part of the quarterly Interim 
Groundwater Monitoring Program at wells MW-20, MW-21, and A1-PZ-2, only VC 
currently remains at concentrations higher than the SGVs within Area 1. MW-19 was 
also sampled as part of the October 2013 groundwater monitoring event. During the 
most recent groundwater sampling event conducted during the fourth quarter (October) 
2013, VC was detected at MW-19 and MW-21 proximate to Area 1 greater than the 
SGV.  

Table 4-4 provides the detected compounds within each of the monitoring wells 
converted to moles. The conversion of COC concentrations to moles provides a 
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consistent point of comparison of the molar mass within the well through the 
degradation process since some site COCs are degradation products.  The reducing 
molar concentrations in Area 1 wells indicate that dechlorination is occurring.  

Area 2 

Sampling results during the June 2010 FNPD SIR from piezometers northeast of the 
Storage Building (A2-PZ-1, A2-PZ-2, A2-PZ-3, A2-PZ-4, A2-PZ-5, A2-PZ-6, A2-PZ-7, 
and A2-PZ-8) document VOCs at concentrations higher than the SGVs at five locations 
(A2-PZ-1, A2-PZ-2, A2-PZ-6, A2-PZ-7, and A2-PZ-8). Constituents exceeding SGVs at 
one or more locations include PCE, TCE, cis-1,2-DCE, trans-1,2-dichloroethene (trans-
1,2-DCE), 1,2-DCE, VC, 1,1-dichloroethene (1,1-DCE), 1,1-dichloroethane (1,1-DCA), 
1,2-dichloroethane (1,2-DCA), and ethylbenzene, with some results exhibiting 
concentrations of total VOCs higher than 1 part per million (ppm). Results from 
piezometers A2-PZ-4 and A2-PZ-5 were lower than SGVs. These results are provided 
in Table 4-3. 

Sampling results from the piezometer in the Storage Building (PZ-42) document VOCs 
detected at concentrations higher than the SGVs. Constituents exceeding SGVs 
include TCE, cis-1,2-DCE, 1,2-DCE, and 1,1-DCE. Lack of a discernible distribution 
pattern of VOC impacts to groundwater in this area is most likely a result of the very 
low hydraulic conductivity of the till where the constituents were detected.  

Three wells (MW-16, MW-17, and MW-18) were installed within Area 2 as part of the 
pre-design activities. Concentrations of VOCs were detected in MW-18 during baseline 
sampling following installation that exceed the SGVs. The other two monitoring wells 
did not exceed SGVs following installation. 

Wells MW-18, A2-PZ-1, and A2-PZ-2 are monitored as part of the Interim Groundwater 
Monitoring Program. Concentrations greater than the SGVs have been observed in all 
three Area 2 wells since installation and are considered to be stable. Continued 
monitoring is needed to better establish concentration trends. Table 4-4 provides the 
detected compounds within each of the monitoring wells converted to moles. As stated 
above, the conversion of COC concentrations to moles provides a consistent point of 
comparison, since compounds detected within Area 2 are degradation products from 
other detected compounds. Comparison of the molar concentrations in wells indicates 
that at least partial dechlorination may be occurring; however, additional monitoring is 
needed to confirm the degree of dechlorination occurring in Area 2.  
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PZ-26 is also monitored as part of the Interim Groundwater Monitoring Program. PZ-26 
is located north of the GCTS under-drain and provides confirmation that the GCTS is 
prohibiting migration of the COC. No COCs have ever been detected at PZ-26. 

4.2.3 AOC 1 – Exposure Pathway Assessment 

Under current conditions, except for on-site construction and utility workers, no human 
receptors are expected for groundwater consumption or contact because no complete 
exposure pathways are associated with groundwater. Groundwater is not used for 
potable purposes or for commercial, agricultural, or industrial uses at or near the site, 
nor are such uses planned. Groundwater migration is prevented by the GCTS under-
drain network. The City of Utica and Town of New Hartford obtain their drinking water 
from surface water sources (i.e., Hinckley Reservoir) more than 20 miles north of the 
site. According to local and county agencies, use of groundwater for any purpose 
would have to be cleared by one or more agencies (including the Oneida County 
Department of Health, Mohawk Valley Water Authority, and local engineering 
departments). Workers involved in excavations could be exposed to site groundwater 
due to the depth to groundwater. Potential exposure pathways for current or future 
construction and utility workers include dermal contact with groundwater, incidental 
ingestion of groundwater, and inhalation of vapors and particulates derived from 
subsurface soil. 

Indirect exposure due to groundwater impacts as a source is possible via the VI 
pathway. Groundwater may be a potential source of contaminants in soil vapor along 
the northern site perimeter (as discussed in Section 4.3, below). The potential exists for 
a complete human exposure pathway (i.e., facility workers), based on measured 
concentrations of TCE in soil vapor. Soil vapor migration and indoor air are further 
discussed in Section 4.3.  

4.3 AOC 2 – Soil Vapor Migration and Vapor Intrusion 

Soil vapor migration and VI corrective measure actions for the manufacturing building 
were previously evaluated as part of the Solvent Dock Area CMS Report (ARCADIS 
2009a). A more focused study of the FNPD area was conducted as part of the AOC 2 
supplemental investigation Lockheed Martin performed pursuant to the FNPD SI Work 
Plan and the Order (ARCADIS 2010; NYSDEC 2008, respectively). The results of 
these investigations were reported in the FNPD SIR (ARCADIS 2011a) and are 
provided in Table 4-5 and Figure 4-7 of this report.  
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Additional evaluation of the potential for off-site migration of soil vapor from the FNPD 
northward and onto the Indium Corporation (Indium) property (adjacent to the former 
Lockheed Martin facility) was conducted and reported in the FNPD Off-Site VI Pathway 
Evaluation Report (ARCADIS 2013a). The results of these investigations are 
summarized in Table 4-6 and Figure 4-7 of this report. 

4.3.1 AOC 2 – Technical Overview  

Soil vapor quality along the FNPD was investigated as part of the FNPD supplemental 
investigation. Six permanent soil vapor probes (SG-22 through SG-27) were installed 
along the northern property boundary (north of the FNPD collection drain and along the 
fence line bounding the former Lockheed Martin facility), and one soil vapor probe (SG-
7) was installed to the east of the guard house. Soil vapor probe locations are provided 
on Figure 4-7. The probes were sampled in August and October 2010. Soil vapor 
samples were collected over a 2-hour period using 1-liter Summa® canisters. Sampling 
locations SG-7, SG-23, and SG-25 were not sampled during the October sampling 
event. Probes at these locations were observed to contain water, which prevented- 
sample collection. The presence of water in the soil vapor probes (not initially noted 
during installation nor during the first round of soil vapor sampling) was attributed to 
heavy rainfall in late September and early October 2010, which elevated the water 
table in those areas. Replacement probes were installed for all six sampling locations 
with more shallow screen intervals and a subsequent round of vapor monitoring was 
conducted in May 2011. 

To investigate the potential for off-site migration of CVOCs in soil gas, additional 
samples were collected from along the property boundary between the former 
Lockheed Martin facility and Indium. Four permanent soil gas probes were installed in 
November 2012 at the off-site Indium property. Each of the soil gas probes installed 
(SG-IND-1 through SG-IND-4) is located approximately 50 ft northwest of the French 
Road facility property boundary in a line approximately 70 ft northwest of existing on-
site soil gas probes SG-24 through SG-27 along the FNPD. Although four soil gas 
probes were installed along the off-site side of the FNPD on the Indium property, 
samples were only successfully collected from three locations (SG-IND-1, SG-IND-2, 
and SG-IND-3) due to groundwater infiltration into the screened interval of the other 
soil gas probe location during the November 2012 sampling event. 

4.3.2 AOC 2 – Findings of the VI Investigation  

Soil vapor quality from the FNPD supplemental investigation was assessed by 
comparing the analytical results to USEPA RSLs (USEPA 2012a) for indoor air at an 
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industrial building converted to soil gas screening levels using an AF of 0.1. The usage 
of an AF of 0.01 was outlined in the approved work plan for the FNPD off-site VI 
pathway evaluation (ARCADIS 2011b); however, USEPA currently recommends using 
an AF of 0.1 for any soil gas data (USEPA 2012b). The comparison was used for both 
on-site and off-site soil vapor results.  

Results of the on-site soil vapor sampling are provided in Table 4-5, including a 
comparison to the screening values. As shown in Table 4-5, certain VOCs were present 
in soil vapor at concentrations higher than the industrial building converted soil gas 
screening levels at two locations during the most recent (May 2011) monitoring event. 
TCE was detected above the RSL at location SG-24R and chloroform was detected 
above the RSL at location SG-27R. Both constituents have previously been detected in 
site groundwater with TCE consistently identified during monitoring events.  In general, 
TCE concentrations were observed to decrease in SG-24 from the initial sampling 
conducted in August 2010 to the May 2011 event. Chloroform was not previously 
detected above the RSL in the original vapor monitoring locations. Although these two 
locations were above screening levels during the most recent event, the detections 
were limited to the single locations out of the eleven locations sampled and 
concentrations are close to the screening levels. 

Soil gas data collected from the off-site Indium property are presented in Table 4-6. 
One ambient air sample was also collected during the off-site sampling event, and 
these data are also presented in Table 4-6. Various CVOCs were detected in the 
ambient air sample, which is typical for samples collected in urban/commercial 
environments.  

Off-site soil gas data were evaluated considering the following: (1) relevant screening 
values for migration of soil gas to indoor air and (2) on-site soil gas concentrations and 
detections. As a conservative measure, soil gas data were first compared to NYSDOH 
air guidelines (NYSDOH 2006), although these values were developed to be protective 
of exposure to indoor air resulting from VI under a residential use scenario. No 
exceedances of the three available air guidelines constituents (methylene chloride, 
PCE, and TCE) were noted in the off-site soil gas samples collected on November 20, 
2012 (Table 4-6). In addition, off-site soil gas data were compared to USEPA RSLs 
(USEPA 2012a) for indoor air at an industrial building converted to soil gas screening 
levels using an AF of 0.1.  

As shown in Table 4-6, using an AF of 0.1, benzene was noted slightly above the 
calculated RSL value in one sample (SG-IND-1). No other exceedances were noted 
from off-site samples collected near the FNPD. Although benzene was detected at a 
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concentration above the calculated RSL value in sample SG-IND-1, off-site benzene 
concentrations are similar to or higher than those previously collected on site near this 
location (SG-23 and SG-24). This suggests that benzene may be associated with 
background sources. 

4.3.3 AOC 2 – Exposure Pathway Assessment 

The potential transfer of VOCs from the on-site groundwater to soil vapor exists for 
several constituents, including TCE. TCE was detected in soil gas at concentrations 
above screening levels during the initial soil vapor monitoring event. These results are 
consistent with dissolved-phase groundwater sample values, which indicate that TCE 
and PCE are in groundwater in Area 2 at total VOC concentrations greater than 1 ppm. 
Although benzene and chloroform were also detected above screening levels in soil 
vapor samples, these constituents have not been consistently detected in groundwater 
and are typical background interferences. As a result, benzene and chloroform do not 
warrant further consideration with regard to possible exposure scenarios.  

A closer evaluation of TCE results for soil vapor indicates that TCE was only detected 
above screening levels in two of the six samples collected during the initial August 
2010 sampling event with only one location remaining above the screening level during 
the most recent (May 2011) event.  

Overall, the data results indicate that very low levels of TCE and PCE are in soil vapor, 
and are likely due to the presence of TCE and PCE in groundwater since the samples 
were collected from wells that are screened at or near the water table. In addition, all 
soil vapor concentrations are low, and most do not exceed screening levels. Modeling 
completed by ARCADIS, on behalf of USEPA, confirms that shallow source areas and 
soil gas results (as observed at the FNPD) will migrate preferentially to ambient air 
rather than move laterally (and potentially toward and under a building). At the FNPD, 
the closest off-site building is an industrial facility located approximately 100 ft from the 
detected soil gas results. Therefore, the concentrations of soil vapor detected as part of 
the FNPD investigation, although present at or slightly above screening levels set to 
protect industrial receptors, are unlikely to adversely affect off-site structures, as 
supported by soil vapor data reported on in the FNPD Off-Site VI Pathway Evaluation 
Report (ARCADIS 2013a).  

A complete pathway for soil vapor within the FNPD cannot be established. The pole 
barn and the maintenance stock room located near Area 1 and Area 2 of the FNPD are 
unoccupied and are generally used for storage. The potential for the off-site migration 
of soil gas from the Solvent Dock Area was previously assessed (see Addendum to the 
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FNPD Off-Site VI Pathway Evaluation Report (VI Addendum; ARCADIS 2007). This 
assessment included sampling sub-slab soil gas and indoor air in three outbuildings 
north of the manufacturing building (identified, from east to west, as the former guard 
house, pole barn, and maintenance stock room). A sub-slab sample could not be 
collected from beneath the pole barn during the 2007 investigation due to a high water 
table. Sampling data generated as part of the VI Addendum indicate that soil gas at 
these locations does not require mitigation. Follow up sampling at the Former Guard 
House performed in 2010 (FNPD SIR; ARCADIS 2011a) and 2013 (FNPD Off-Site VI 
Pathway Evaluation Report; ARCADIS 2013a) confirmed these earlier results. 

The data collected from the off-site Indium property on the north side of the FNPD do 
not support the presence of a soil gas that could be associated with potential VI to the 
Indium property. As noted in Table 4-6, all off-site soil gas results are lower than 
NYSDOH air guidelines (NYSDOH 2006). In addition, with the exception of one 
detection of benzene, all soil gas results are below calculated USEPA RSLs for soil 
gas. All samples were collected from vertical locations at or near the water table, which 
is the likely source of COC to soil gas; therefore, these samples are representative of 
worst-case conditions. There were no elevated off-site detections of constituents that 
could be directly correlated to known impacts from the site. As such, no further action 
in regards to off-site migration of soil gas was recommended, and approved by 
NYSDEC (NYSDEC 2013c)  

4.4 AOC 3 – Soil 

Soil quality near the manufacturing building was previously evaluated as part of the 
Solvent Dock Area CMS. A more focused study of the fill, undifferentiated overburden 
and till units identified in the FNPD area was conducted as part of the AOC 3 
supplemental investigation Lockheed Martin performed pursuant to the FNPD SI Work 
Plan and the Order (ARCADIS 2010; NYSDEC 2008, respectively.) Additionally, soil 
quality was assessed as part of the pre-design activities. The results of these 
investigations were reported in the FNPD SIR and the Pre-Design Activities Report 
(ARCADIS 2011a, 2013b, respectively) and are presented in Table 4-7 and Figures 4-8 
and 4-9 of this report.  

Surface soils within the FNPD were investigated as part of the Draft Summary Report 
of Surface Soil Sampling Activities (ARCADIS 2013c). The results of the investigation 
are presented in Table 4-8 of this report.  
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4.4.1 AOC 3 – Technical Overview 

As detailed in the FNPD SIR (ARCADIS 2011a), soil at the FNPD was investigated in 
May and June 2010. Activities included collecting soil samples for laboratory analysis 
and using DSITMS, which entailed continuous real-time analysis of VOCs in soil 
samples collected from soil borings as they were introduced into an ion-trap mass-
spectrometer. The DSITMS analysis helped define the locations and screen intervals 
for permanent piezometer installations targeting those zones where maximum soil 
contamination had been identified during the FNPD supplemental investigation. 
Additional locations were investigated as part of monitoring well installation activities 
conducted during the pre-design activities. Three wells in the vicinity of Area 1 and 
three wells within Area 2 were installed to better define the presence and distribution of 
impacts. 

Surface soil sampling was conducted at the Solvent Dock Area and in areas that have 
not been identified as requiring corrective measure action, including paved and 
unpaved areas around the former manufacturing building footprint. Not all locations 
occur within the FNPD. Soil samples were analyzed for VOCs, polychlorinated 
biphenyls (PCBs), silver, lead, cyanide, and hexavalent chromium. Soil samples 
analyzed for PCBs, metals, and cyanide were generally collected from a depth of 0 to 2 
inches below the grass/pavement cover. Soil samples analyzed for VOCs were 
generally collected from a depth of 0 to 6 inches below the grass/pavement cover.  

4.4.2 AOC 3 – Findings 

Soil quality data collected as part of the FNPD supplemental investigation were 
assessed by comparing the analytical results to NYSDEC “Restricted Use - Industrial 
Soil Cleanup Objectives (ISCOs)” set forth in 6 NYCRR Part 375. ISCOs (NYSDEC 
2006) represent risk-based values for an adult worker; adolescent trespasser; utility 
worker; and construction worker. Comparison of site soil data to ISCOs is applicable 
based on the current and anticipated future land use at the site. Concentrations of 
COCs detected in soil samples at all locations were less than the ISCOs. The DSITMS 
results collected as part of the FNPD supplemental investigation were also less than 
the ISCOs. Laboratory results are presented compared to the ISCOs on Figure 4-8.  

Soil quality was also assessed by comparing the analytical results to NYSDEC 
“Restricted Use – Protection of Groundwater Soil Cleanup Objectives (PGSCOs)” set 
forth in 6 NYCRR Part 375 (NYSDEC 2006). PGSCOS are used in this CMS as a 
mechanism to identify soils that may be subject to corrective measure action, as they 
relate to continued impacts to groundwater observed in the FNPD. Concentrations of 
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VOCs have been detected at levels higher than the PGSCOs at 8 of the 39 sample 
locations (as shown in Table 4-7 and Figure 4-9). The PGSCO is the concentration in 
soil that could create groundwater concentrations in excess of the SGV. For this reason 
the PGSCOs alone cannot be used as a comparison point for the soil but the 
groundwater in the area must also be considered when comparing soil to the PGSCOs. 

Two of the locations (A1-B3 and PZ-29) with soil concentrations greater than the 
PGSCO occur in Area 1. Groundwater in PZ-29 analyzed from the same FNPD site 
investigation event contained vinyl chloride greater than the SGV at a concentration of 
12 micrograms per liter (µg/L). However the groundwater analysis also detected PCE 
near the SGV. The presence of the parent compound with vinyl chloride in groundwater 
at this well indicates that vinyl chloride in groundwater may at least partially result from 
dechlorination and not a result of soil source contributions. The soil above the PGSCO 
in Area 1 is not considered to required corrective measure. 

Acetone exceeded the PGSCO at PZ-40, collected from beneath the maintenance 
building. Acetone was also observed in the groundwater from PZ-40 during the June 
2010 event at a concentration of 7.5 µg/L which is below the SGV. Because it is below 
the foot print of the building, surface water infiltration would not occur at PZ-40. 
Acetone has not been observed above the SGV. The soil above the PGSCO beneath 
the maintenance building is not considered to have the potential to contribute to 
required corrective measure.  

The remaining five locations with soil greater than the PGSCOs and the highest COC 
concentrations in soil were identified in Area 2 of the site located north and northeast of 
the storage building. PCE and TCE were the compounds with the highest detections 
within Area 2. Results from the soils within Area 2 identify that the concentrations in 
soils are not consistent throughout the area with non-detect locations between 
locations that exceed PGSCOs within relatively small (less than 10 ft) distances. Due 
to the high concentrations observed in 2010, soil within Area 2 is considered to have 
the potential to contribute to groundwater concentrations that would exceed SGVs.  

Groundwater monitoring conducted within Area 2 as part of the Interim Groundwater 
Monitoring Program identified COCs greater than SGVs as discussed in Section 4.2. 
Impacts to groundwater within Area 2 were observed to increase following the 2010 
FNPD site investigation however, recently maintain more stable concentrations. 
Additional data are needed to understand if groundwater equilibrium with the 
concentrations in soil are reached and the expected future concentration trends. The 
under-drain located to the north of Area 2 and the low hydraulic conductivity of the soils 
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prevent migration of groundwater from Area 2. Interception and treatment of the 
groundwater from Area 2 provide protection of human health from potential soil 
contribution to groundwater concentrations above SGVs. 

Surface soils data were also compared to NYSDEC (NYSDEC 2006) ISCOs. A total of 
30 surface soil samples were collected across the site (including at the FNPD). All 
COC concentrations are below ISCOs. 

4.4.3 AOC 3 – Exposure Pathway Assessment 

None of the soils tested during the FNPD supplemental investigation or the pre-design 
activities exceeded the ISCOs. Additionally, none of the soils tested during the surface 
soils investigation exceeded the ISCOs.  

Under current conditions, except for on-site construction and utility workers, no 
potential human receptors exist, as no complete exposure pathway associated with site 
subsurface soils has been identified. The area of potential concern is primarily covered 
by the outbuildings, asphalt paving, or grass. Site workers will not be exposed to 
subsurface soils under these conditions.  

Workers involved in excavations could be exposed to subsurface soils due to the 
shallow depth of detections. Complete exposure pathways for construction and utility 
workers include dermal contact with soil, incidental ingestion of soil, and inhalation of 
vapors and particulates from soil. The ISCOs are protective of these exposures. 

Exposure to soils in the FNPD is currently restricted by the Restrictive Use Agreement 
(RUA) attached to the property deed upon the sale of the property by Lockheed Martin. 
The RUA provides strict guidelines and notification requirements and is intended to 
limit and control access and exposure to impacted soils and groundwater. 

Indirect exposure due to soil impacts as a source for groundwater is possible based on 
the identification of soil samples collected in 2010 that exceed the PGSCOs. The 
PGSCOs are standard values that were established to identify soils that have the 
potential to contribute to groundwater concentrations that would be in excess of the 
SGVs. The low hydraulic conductivity within the FNPD limiting groundwater mobility 
along with operation of the GCTS which intercepts and treats groundwater that could 
potentially migrate provides protection of human health from mass that could 
potentially dissolve into groundwater from the soil.  
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4.5 AOC 4 - Existing Corrective Measure System (GCTS) 

This section presents the technical overview and findings for the investigation of AOC 4 
conducted by Lockheed Martin pursuant to the FNPD SI Work Plan and the Order 
(ARCADIS 2010; NYSDEC 2008, respectively). Activities conducted in July 2010 as 
part of the investigation of AOC 4 included: 

 Shutdown testing of the GCTS; 

 Continuous logging of the water table at six piezometer locations during the 
shutdown and restart periods; and 

 Manual measurements of the water table at 27 piezometer locations during the 
shutdown period. 

The measurements collected from the transducer monitoring and the manual water 
level monitoring are charted and provided as Figures 4-10 and 4-11, respectively.  

4.5.1 AOC 4 - Technical Overview 

The GCTS, which has been operated as an ICM since 1996, was further evaluated to 
confirm that the northern perimeter under-drain is hydraulically influencing and 
intercepting contaminated groundwater. The evaluation consisted of an initial round of 
groundwater elevation measurements from piezometers and monitoring wells near the 
under-drain to establish the groundwater configuration during system operation. After 
these data were collected, manhole MH-1 of the GCTS was shut down to evaluate 
groundwater recovery during equilibration of the water table.  

Continuous groundwater elevation measurements were collected at six monitoring 
locations using installed data loggers over a pre-determined recovery period of 96 
hours. Four rounds of manual groundwater elevation monitoring were conducted 
during the first 36 hours of the test (in addition to continuous data-logger monitoring).  

After 96 hours of system shutdown and continuous data-logger monitoring, a fifth round 
of manual groundwater elevation monitoring was conducted, after which the system 
was restarted in two stages – 24 gpm and an increase to 50 gpm.  

The system was restarted following the 96-hour shutdown period. The data-logger 
monitoring continued for a period of 24 hours following the restart of the system. The 
evaluation continued for 5 days (120 hours). 
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4.5.2 AOC 4 - Findings 

Evaluation of water table elevations during the GCTS shutdown/restart periods shows 
that the northern perimeter under-drain hydraulically influences groundwater near 
piezometers A2-PZ-7, PZ-24, PZ-27, and PZ-30. Influence in these wells is confirmed 
by a rising water table elevation (rebound) during the shutdown period followed by a 
decreasing water table elevation (drawdown) after system restart. The piezometers are 
along the under-drain near the central and eastern portions of the under-drain in the 
area generally associated with Area 2. This testing was completed prior to the 
installation of MW-18; therefore, logging of this well did not occur.  

An influence on water table elevations was not observed at piezometers A1-PZ-2 and 
PZ-28 during the evaluation. These two piezometers are along the under-drain at the 
far western side of the investigation area, in the area generally associated with Area 1. 
Manual water level measurements were collected only during the shutdown period; 
therefore, results are less conclusive without the benefit of observing elevations during 
system restart. However, several trends were identified that show an increasing water 
level elevation following system shutdown.  

In general, the greatest influence observed by operation of the GCTS is along the 
under-drain near the central and eastern portions of the investigation area where the 
groundwater elevation is generally higher. Relatively little influence was observed near 
the western end of the under-drain, except at piezometer PZ-2. Hydraulic influence 
from shutdown of the system was not observed at any locations south of the 
maintenance and storage buildings. Contaminated groundwater is being hydraulically 
influenced and intercepted, as indicated by the measured concentrations of VOCs in 
influent samples to the GCTS from this under-drain and the absence of VOCs from 
monitoring wells located north of the collection lines and from samples collected from 
the stormwater sewer. 

4.5.3 AOC 4 - Exposure Pathway Assessment 

The primary exposure pathway is the potential for the infiltration of groundwater 
through the stormwater drainage pipe and discharge to surface water. This would occur 
by means of contaminated stormwater (through infiltration of site groundwater) flowing 
through the stormwater system and downstream to Nail Creek. The drainage pipe is 
buried in the subsurface of the FNPD and runs along the path of the groundwater 
collection under-drain for the GCTS. The preferential pathway for the groundwater is to 
the under-drain over seeping into the joints or a crack in the storm sewer line. Utility 
workers could be exposed to water associated with the GCTS while working in or 
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repairing the storm drainage system, or working on components of the GCTS itself. 
The routes of entry and contact include dermal exposure and ingestion, with 
consideration that work in a catch basin is classified as confined-space work. 

5 Summary of Interim Corrective Measures 

The following section summarizes the ICMs that have been implemented at the site. 

5.1 Groundwater 

This section summarizes groundwater ICMs implemented by Lockheed Martin in the 
FNPD area at the site. 

5.1.1 GCTS 

The GCTS was installed as an ICM in June 1996 in response to the detection of VOCs 
in stormwater attributed to the discharge of VOC-contaminated groundwater into the 
FNPD and infiltration of VOC-contaminated groundwater into the stormwater pipe 
beneath the manufacturing building. At the time of installation, the system collected 
groundwater from two under-drains and conveyed the collected groundwater to a 
treatment building for removal of VOCs by a low-profile air stripper. Treated 
groundwater is discharged to the municipal stormwater system in compliance with the 
SPDES permit (No. NY0121894). This ICM was expanded in 2010 to include a third 
collection trench (in the eastern parking lot of the facility). The GCTS components 
(including the air stripper and associated controls) were upgraded as part of the 2010 
monitoring activities. 

The GCTS, identified as AOC 4 in the Order (NYSDEC 2008) is designed to lower 
groundwater elevations near the existing stormwater pipe, thus reducing the potential 
for groundwater to infiltrate the pipe. This was necessary to prevent the potential 
discharge of VOC-contaminated groundwater to Nail Creek (the eventual storm sewer 
discharge point). The GCTS consists of a horizontal subsurface trench-drain system. 
One drainage trench (installed below the groundwater table) runs along the northern 
property boundary beneath the FNPD area. The drain flows to a groundwater collection 
sump that transfers the water to a treatment system, consisting of a low-profile air 
stripper, which discharges treated water to a stormwater pipe in the northeast portion of 
the facility (in accordance with the requirements of an SPDES permit [Outfall No. 2]). 
This stormwater pipe connects to the public stormwater sewer that discharges to Nail 
Creek. 
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The Solvent Dock Area CMS included GCTS performance monitoring data and 
analyzed the effectiveness of the GCTS. The effectiveness of the trench drain located 
within the FNPD is evaluated in Section 4.5 above. Data analyzed in the Solvent Dock 
Area CMS include water level measurements from wells and piezometers near the 
horizontal subsurface drains and effluent sampling of treated groundwater. The Solvent 
Dock Area CMS concluded that operation of the system has controlled the movement 
of groundwater and modified the direction of groundwater flow in the immediate vicinity 
of the FNPD. This conclusion was supported by the additional investigation conducted 
as part of the FNPD supplemental investigation. The most recent submittal of the 
operation, maintenance, and monitoring (OM&M) report for the GCTS (2012 Annual 
Groundwater Report; ARCADIS 2013d) was approved by NYSDEC in August 2013 
(NYSDEC 2013b). 

5.1.2 Former Northern Perimeter Ditch Replacement 

The FNPD was identified as the source of stormwater contamination due to the 
infiltration of groundwater into the ditch. The FNPD was replaced in 1996 following 
installation of the GCTS, a subsurface HDPE pipe and series of catch basins were 
installed to manage the stormwater. The HDPE pipe conveys surface water from the 
western portion of the facility to the eastern corner of the property. The pipe and catch 
basins also collect water from the area of the FNPD. Operation of the GCTS FNPD 
under-drain, in combination with the stormwater pipe system, eliminates the discharge 
of groundwater to the surface water. 

5.1.3 Interim Groundwater Monitoring Program 

An Interim Groundwater Monitoring Program has been established for the Solvent 
Dock Area to evaluate the progress of groundwater attenuation. Three wells within the 
vicinity of Area 1 (A1-PZ-2, MW-20 and MW-21) of the FNPD and four wells (A2-PZ-2, 
A2-PZ-2, MW-18 and one boundary well PZ-26) within Area 2 of the FNPD are 
included in the Interim Groundwater Monitoring Program Wells and are currently 
monitored on a frequency of quarterly for the attenuation monitoring, and annually for 
the boundary wells. As part of the program, A1-PZ-2, MW-20, A2-PZ-2, A2-PZ-2, and 
MW-18 are defined as Objective 1 wells, and MW-21 and PZ-26 are defined as 
Objective 2 wells. The 2012 Annual Groundwater Report (ARCADIS 2013d) reviewed 
groundwater attenuation for the Solvent Dock Area, including the FNPD. The 
requirements for historical data limited the statistical analysis to sampling locations A1-
PZ-2 and A2-PZ-1 within the FNPD. For these two monitoring wells, no statistically 
significant trends, either increasing or decreasing, were identified.  In addition, no 
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sudden increases or historical maximum exceedances were identified.  Based on these 
statistical results, the program’s performance-monitoring decision tree determined that 
A1-PZ-2 and A2-PZ-1 are subject to the continued level of current monitoring. 

5.1.4 IRZ Pilot Test 

The in-situ reactive zone (IRZ) pilot test was conducted in Area 1 of the FNPD as part 
of pre-design activities. The test was designed to evaluate the feasibility of using an in-
situ approach, specifically ERD, as an element of remediation of CVOCs in shallow 
groundwater within Area 1 and Area 2.  

The IRZ pilot test objectives were to determine site hydraulic characteristics that could 
be used to evaluate the potential effectiveness of the in-situ ERD technology and to 
obtain design parameters for a potential full-scale system (if warranted). The hydraulic 
characteristics to be determined included achievable substrate injection rates, the 
volume-radius distribution relationship (dose-response), effective porosity, injection 
pressure, and groundwater flow velocity. To enable the execution of the pilot test 
activities, one injection well (IW-1) and two additional monitor network wells (MW-19 
and MW-20) were installed to supplement the existing monitoring well network in that 
area in November 2011 (Figure 4-5).  

The injection/tracer test included injection by gravity feed of a substrate composed of a 
mixture of potable water; diluted molasses; and a conservative, non-toxic fluorescent 
tracer (fluorescein) in the injection well (IW-1) installed in shallow groundwater. The 
injection/tracer test program consisted of a single injection event followed by monitoring 
and sampling of the injection/tracer test monitoring well network. Two dose-response 
wells (MW-20 and A1-PZ-1, located 5 and 10 ft, respectively from the injection well) 
were used to verify the injection volume required to achieve the target ROI of 10 ft. 
Three performance monitoring wells (PZ-02, MW-19, and A1-PZ2, located 
approximately 12, 15, and 17 ft from IW-1, respectively) were used to monitor the 
transport of injected fluid and to estimate ambient groundwater flow velocity.  

As discussed in Section 4.1.3.4, the pilot test demonstrated that the low permeability of 
the soils hinder the ability to inject and distribute carbon effectively. The maximum 
observed ROI during the pilot test was 5 ft. The average injection rate was 0.12 gpm, 
which achieved a total of 320 gallons of injected solution over a 6-day period, 
representing less than a quarter of the planned injection volume.  
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Though distribution was limited, a decline in parent compounds was observed, with a 
corresponding increase in daughter products in the one area where carbon distribution 
was achieved (MW-20). Additionally, COC concentrations within Area 1 of the FNPD 
where the pilot test was conducted have been reduced, with concentrations remaining 
above SGVs in only one Area 1 well, located outside of the pilot test area. Correlation 
to the pilot test activities is not possible because the rate of natural attenuation 
occurring within Area 1 was not known prior to the pilot test. Due to the distribution 
challenges during the pilot test activities, in-situ injection technologies are not 
advanced in this CMS past the preliminary screening. 

5.2 Soil Vapor Migration and Indoor Air 

Previous site investigations indicate measurable concentrations of TCE in sub-slab soil 
gas and indoor air in the manufacturing building, which warrant mitigation along the 
eastern/northeastern side of the facility per the Final – Guidance for Evaluating Soil 
Vapor Intrusion in the State of New York (NYSDOH 2006). ARCADIS designed and 
installed an SSDS to address the presence of CVOCs in sub-slab vapor. The primary 
operational objective of the SSDS is to create a negative pressure below the building 
slab relative to the pressure above the slab, thus mitigating the potential migration 
(intrusion) of vapors into the building. Upon establishing an effective negative gradient 
across the building concrete slab, soil vapors from the vadose zone under the slab are 
actively removed from the subsurface through the use of a blower, associated 
depressurization sumps, and piping network, with subsequent treatment via vapor-
phase granular-activated carbon (VPGAC), and final dispersion discharge to the 
atmosphere.  

The overall objective for the SSDS is to protect human health. This ICM accomplishes 
that objective by eliminating or mitigating the potential migration of soil vapor to indoor 
air within the facility building. The SSDS began full-scale operations in July 2008 with 
upgrades to the system completed in 2011 and 2013. The system  continues in full 
operational status as of this report. Sub-slab mitigation is not required in any of the 
outbuildings from the main facility, including buildings located at or near the FNPD. 

5.3 Soil  

A draft SMP for the site was initially submitted to NYSDEC on October 16, 2009 
(ARCADIS 2009b). The draft SMP establishes the current and future use for the site as 
industrial, and has since been in revision after consideration of additional site 
information and additional communications with the site occupant, ConMed. 
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Additionally, the SMP specifies the procedures necessary to manage corrective actions 
at the site and manage residual contamination. An updated SMP will be submitted to 
NYSDEC following issuance of the Statement of Basis for the site. 

6 Corrective Action Goals and Criteria 

Attachment 2 of the Order (NYSDEC 2008) defines remedial goals and criteria (RGC) 
for each environmental medium of concern: groundwater (AOC 1), soil vapor and 
indoor air (AOC 2), soil (AOC 3), and surface water (AOC 4).  

6.1 Groundwater 

The RGC for groundwater is to comply with applicable state and federal groundwater 
quality SGVs. The corrective measure criterion is that the site-related groundwater 
does not pose a threat to human health or the environment. Considering (1) the goals 
and criteria defined in the Order and (2) the following site condition, corrective 
measures are warranted for groundwater: 

 VOCs are present in site groundwater at concentrations that are above 
NYSDEC TOGS 1.1.1 Ambient Water Quality SGVs (NYSDEC 1998). 

6.2 Soil Vapor Migration and Indoor Air 

The corrective measure goal for soil vapor/indoor air is compliance with all applicable 
state or federal SGVs. The corrective measure criterion for site-related soil 
vapor/indoor air contamination is that no unacceptable risk is present and human 
health is protected. 

Based on the findings presented in Section 4.3, corrective measures for soil vapor 
migration and indoor air are not warranted within the FNPD. The continued operation of 
corrective measures to address the larger Solvent Dock Area is not affected by this 
determination. 

6.3 Soil 

The RGC for soil is that contaminated site soil, or soil that has migrated from the site, 
not exceed applicable state and federal regulatory limits or SGVs. The corrective 
measure criteria for contaminated soil above applicable state and federal regulatory 
limits or SGVs include the following: 
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 Impacted soils, if present, must be appropriately managed to prevent human 
exposure and migration from the site. 

 All areas where contaminated soils are known to exist must be subject to an 
SMP that includes requirements for monitoring and maintenance of the cover 
materials and proper disposal of any contaminated soils excavated at the site. 

 If contaminated soils are temporarily exposed during construction at the site, 
access must be restricted and appropriate measures must be taken to reduce 
or prevent blowing soils in accordance with the SMP and a community air 
monitoring plan prepared in accordance with NYSDOH requirements. 

Considering (1) the goals and criteria defined in the Order and (2) the following site 
conditions, corrective measures are currently warranted for soil: 

 Soils have not been identified at the site in excess of NYSDEC “Restricted Use 
— ISCOs” as set forth in NYCRR Part 375.  

 Soils have been identified at the site in excess of NYSDEC “Restricted Use — 
PGSCOs” as set forth in NYCRR Part 375. Most of these soils are  located 
within the area defined as Area 2 of the FNPD. 

6.4 Surface Water 

The corrective measure goal for surface water is that no contaminants are discharged 
into surface waters on the site or within the site in a manner that poses a threat to 
human health or the environment. The corrective measure criterion for surface water is 
that surface water discharged from the site meets the approved discharge limits 
allowed under an active SPDES permit. 

Considering (1) the goals and criterion defined in the Order and (2) the following site 
conditions, corrective measures are currently warranted for surface water: 

 Groundwater with concentrations of CVOCs in exceedance of NYSDEC SGVs 
currently exist and have the potential for infiltration to the stormwater pipe 
beneath the manufacturing building and extending beneath the east parking 
lot, as well as the stormwater pipe extending beneath the FNPD. 
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 The ICM for surface water (GCTS) currently reduces the potential of the 
discharge of impacted groundwater to surface water and meets all approved 
discharge limits under the existing SPDES permit. 

The effectiveness of the GCTS in treating the intercepted water prior to discharge to 
the storm sewer was evaluated in the Solvent Dock Area CMS and found to be 
effective. Consideration of corrective measures will be evaluated based on their 
applicability to groundwater as part of this corrective measures study because the 
groundwater at the site is the potential source COC impacts to surface water. 

7 Identification and Development of Corrective Measures Alternatives 

This section identifies the corrective measure alternatives that apply to the site and that 
will achieve the corrective measure goals/criteria. Technologies may be combined to 
form the overall corrective measures alternatives. The alternatives will be screened 
against the following threshold criteria: 

1. Protection of human health and the environment. 

2. Attainment of corrective measure goals/criteria. 

3. Control of the sources. 

4. Compliance with all applicable waste management requirements. 

Alternatives that do not meet these threshold criteria do not warrant further 
consideration. 

This initial comprehensive screening eliminates technologies or process options that 
are not applicable (based on FNPD COCs and site characteristics) before developing 
comprehensive corrective measure alternatives or analyzing such approaches in more 
detail. This section describes the preliminary screening of corrective measure 
technologies and process options and then presents the general response actions. The 
technologies/process options retained through this screening process are later 
combined into specific corrective measure alternatives (presented in Section 7.3). The 
preliminary screening entails:  

 Technical implementability screening; 
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 Evaluation of process options; and 

 Selection of representative process options. 

7.1 Description of Current Situation 

Groundwater within the FNPD currently exceeds the SGVs within two areas (Area 1 
and Area 2; Figure 3-2), identified as separate areas of concern. Monitoring of 
concentrations within both areas is currently ongoing. Limited data collected to date 
indicate that concentrations are stable but remain above the SGVs. The depth to 
groundwater in these areas is shallow, ranging from 2 to 7 ft bgs. 

The mechanism by which constituents were released to groundwater in the area of the 
northern perimeter ditch (e.g., releases from an underground storage tank, related 
infrastructure, specific solvent use) has not been determined, but is suspected to be 
related to the former hazardous waste storage area at the western end of the present 
day maintenance building. Historical soil, groundwater, and surface water samples 
collected as part of the initial source investigations did not determine a specific release 
condition for the observed impacts to groundwater. Impacts to groundwater are 
primarily in fill, undifferentiated overburden, and shallow till. The water table is 
encountered near the bottom of the fill, typically within 1 ft of contact with the 
underlying till. Groundwater impacts were observed primarily within wells screened 
either solely within the fill or within the fill and underlying till. 

The COC concentrations detected in soil samples at all locations within the FNPD were 
lower than the ISCOs. The CVOC concentrations have been detected at levels higher 
than the PGSCOs at 8 locations. However, the PGSCOs alone cannot be used as a 
comparison point for soil for the following reasons: PGSCOs are for the protection of 
groundwater (such that groundwater does not exceed SGVs), groundwater is present 
throughout the area at locations where the soil exceeds the PGSCOs while 
groundwater is less than SGV, and the hydraulic conductivity within the FNPD is low, 
which allows time for the mass in water to partition onto the soil. For these reasons, the 
surrounding groundwater concentrations must also be considered when evaluating 
corrective measures for soil.  

The soil above the PGSCO in Area 1 and beneath the maintenance building is not 
considered to have the potential to contribute to groundwater concentrations that would 
exceed SGVs. The remaining 5 locations are within Area 2, located north and northeast 
of the storage building as discussed in Section 4.4. Results from the soils within Area 2 
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identify that the concentrations in soils are not consistent throughout the area. Due to 
the high concentrations observed in 2010, soil within Area 2 is considered to have the 
potential to contribute to groundwater concentrations that would exceed SGVs.   

Groundwater within Area 2 was observed to increase following the 2010 FNPD site 
investigation however, it is now considered to have stabile concentrations. Additional 
data are needed to understand if equilibrium with the concentrations in the soil was 
reached and to understand the expected future concentration trends. The under-drain 
located to the north of Area 2 and the low hydraulic conductivity of the soils work 
together to prevent migration of water from Area 2. Interception and treatment of the 
groundwater from Area 2 provide protection of human health from any soil contribution 
to groundwater concentrations above SGVs. 

Exposure pathways for each medium are summarized below. 

7.1.1 Groundwater 

Under current conditions, except for on-site construction and utility workers, no human 
receptors are expected for groundwater consumption or contact because no complete 
exposure pathways are associated with groundwater. Groundwater is not used for 
potable purposes or for commercial, agricultural, or industrial purposes at or in the 
general vicinity of the site, and there are no such uses planned. Groundwater migration 
is limited by the low hydraulic conductivity of the soil and is intercepted by the GCTS. 
Workers involved in excavations could be exposed to site groundwater due to the 
depth to groundwater. Potential exposure pathways for current or future construction 
and utility workers include dermal contact with groundwater, incidental ingestion of 
groundwater, and inhalation of vapors and particulates derived from subsurface soil. 

Concentrations in groundwater that currently exceed SGVs are being monitored as part 
of the Interim Groundwater Monitoring Program. At wells where enough data are 
available for a statistical evaluation (A1-PZ-2 and A2-PZ-1), decreasing trends are 
observed, as documented in the NYSDEC-approved 2012 Annual Groundwater 
Monitoring Report (ARCADIS 2013d). In addition, groundwater is limited from migrating 
off site by the operation of the GCTS.  

7.1.2 Soil 

Under current conditions, except for on-site construction and utility workers, no 
potential human receptors exist, as no complete exposure pathway is associated with 
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soil. Workers involved in excavations could be exposed to subsurface soils due to the 
shallow depth of detections; however, none of the COC concentrations in soils exceed 
the ISCOs. Potential exposure pathways for current or future construction and utility 
workers include dermal contact with soil, incidental ingestion of soil, and inhalation of 
vapors and particulates derived from soil. ISCOs are protective of these exposures. 
Exposure to soils in the FNPD are currently restricted by the RUA, as described in 
Section 4.4.3.  

Indirect exposure due to soil impacts as a source for groundwater is possible based on 
the identification of soil samples collected in 2010 that exceed the PGSCOs. 
Exceedance of the PGSCOs indicates that the potential exists for the soil to create a 
groundwater condition above the SGVs. However, protection of human health and the 
environment is currently achieved at the site through the interim measures discussed in 
Section 5. Ongoing operation of the GCTS controls any transfer of mass from the soil 
to the groundwater by intercepting groundwater in the vicinity of the FNPD via the 
under-drain. Operation of the under-drain also prevents groundwater contribution to 
surface water.   

7.2 Identification and Screening of the Corrective Measures Process Options 

This section identifies and evaluates potential corrective measure technologies and 
process options associated with the general response actions. Corrective measure 
technologies are defined as general categories of technology under each general 
response action (e.g., barrier is a corrective action technology under the general 
response action of containment). Process options are specific categories of technology 
within each corrective measure technology used to implement the corrective measure 
(e.g., a groundwater recovery trench is a process option under the corrective measure 
technology of barrier). Considering all potentially applicable technologies and process 
options early in the CMS process ensures that viable possibilities are not overlooked.  

7.2.1 General Response Actions 

General response actions are categories of corrective measure actions that may be 
used to satisfy the RGCs identified in Section 6. These response actions meet the 
RGCs either by reducing the contaminant concentration in each area of concern to a 
level below the identified RGC or by preventing receptor exposure to the contaminated 
medium. General response actions provide the basis for identifying specific corrective 
measure technologies and process options. General response actions are developed 
for each AOC to define corrective measure actions that may, singly or in combination, 
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satisfy the site RGCs. The general response actions to be considered for each targeted 
area of concern in the FNPD include the following: 

AOC 1 – groundwater (Areas 1 and 2) 

 No action  Institutional controls 

 MNA  Containment of contaminated 
groundwater 

 Removal of contaminated 
groundwater 

 In-situ treatment of 
contaminated groundwater 

 Ex-situ treatment of 
contaminated groundwater 

 Discharge or disposal of 
contaminated groundwater or 
other media 

AOC 3 – soil (Area 2) 

 No action  Institutional controls 

 MNA  

 Removal of contaminated soil 

 In-situ treatment of 
contaminated soil  

 Containment of contaminated 
soil  

 Disposal of contaminated soil 

 
7.2.2 Technical Implementability and Effectiveness 

Technical implementability is one of the preliminary screening criteria (or evaluation 
criteria) for corrective measure technologies and process options. Technical 
implementability screening considers the site-specific RGCs defined in Section 6, site-
specific conditions (such as the geologic setting and contaminant distribution), and 
contaminant characteristics. The preliminary screening process for the FNPD 
considered available technologies to compile a list of retained technologies and 
process options technically capable of addressing contaminant types found at the 
FNPD under current site conditions.  
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Tables 7-1 and 7-2 present the preliminary evaluation of technologies based on 
technical implementability for AOC 1 (groundwater) and AOC 3 (soil), respectively. 
These tables briefly describe potentially applicable technologies and process options 
associated with the general response actions and provide detailed screening 
information. 

7.2.3 Evaluation of Process Options  

After the technical implementability screening, the retained corrective measure 
technologies and process options are evaluated in detail using the following criteria:  

 Effectiveness  Relative cost 

 Implementability  

The effectiveness of corrective measure technologies and process options is evaluated 
as follows:  

 Potential effectiveness in addressing the estimated areas and volumes of 
media and meeting the RGCs; 

 Potential effects on human health or the environment during construction and 
implementation; and 

 Proven reliability of the process with respect to the types of contamination and 
site conditions to be encountered. 

Implementability refers primarily to the administrative aspects of using a process 
option, such as the ability to obtain necessary permits; the availability and capacity of 
treatment, storage, and disposal services; and the availability of necessary equipment 
to implement the technology. Cost is given limited consideration in the evaluation of 
process options at this step. Relative capital and operations and maintenance (O&M) 
costs are used, rather than detailed estimates. Each process option is evaluated based 
on engineering judgment as to whether costs are high, moderate, or low relative to the 
other process options of the same corrective measure technology type.  

Tables 7-3 and 7-4 present the process option screening for AOC 1 (groundwater) and 
AOC 3 (soil), respectively. Technologies and process options eliminated from further 
consideration based on effectiveness, implementability, and/or cost are shaded for 
clarity. 
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7.2.4 Selection of Representative Process Options  

The following sections describe retained process options for AOC 1 groundwater and 
AOC 3 soil. 

Process Options for Groundwater (AOC 1) 

The following corrective measure alternatives are process options or a combination of 
process options identified for the treatment of AOC 1. Two areas of elevated 
concentrations were identified during the FNPD supplemental investigation (Area 1 and 
Area 2). The description of alternatives focuses on these two areas, as well as the 
broader FNPD area. Area 1 and Area 2 are shown on Figure 3-2. The corrective 
measure technologies below were assessed as applicable to each area due to the 
variance in levels of CVOCs and their distribution in groundwater between the two 
areas. The process options retained for consideration as part of a corrective measure 
alternative for Area 1 groundwater are as follows: 

 No action 

 MNA 

 Air stripping 

 Vapor phase carbon 
adsorption 

 SMP 

 Continued operation of 
groundwater recovery trenches 

 Surface water discharge 

 Air discharge 

Process options retained for consideration as part of a corrective measure alternative 
for Area 2 groundwater are as follows: 

 No action 

 MNA 

 Air stripping  

 Vapor phase carbon 
adsorption 

 SMP 

 Continued operation of 
groundwater recovery trenches 

 Surface water discharge  

 Air discharge  

These process options are briefly described below. 
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7.2.4.1.1 No Action  

The final NYSDEC Division of Environmental Remediation DER-10 Technical 
Guidance for Site Investigation and Remediation (DER-10; NYSDEC 2010) for 
conducting corrective measure alternative selection specifies that a “no action” 
alternative be developed and examined as a potential corrective measure action for all 
sites. The “no action” option is retained and examined as a baseline to which other 
corrective measure actions are compared (Table 7-3). 

7.2.4.1.2 Site Management Plan 

Implementing an SMP as an institutional control affects site management and/or 
activities. Institutional controls do not physically alter conditions at the site and do not, 
or are not intended to, reduce the mobility, toxicity, or volume of contamination at the 
site as part of the corrective measure alternative. Institutional controls limit the potential 
for exposure to site contamination. Institutional controls have been proposed as part of 
the CMS. Additionally, an RUA at the site covers the FNPD area and limits intrusive 
activities which can be completed at the site without prior approval. 

The technical effectiveness of an SMP is “moderate”. Implementability is considered 
“high” due to the current implementation of the RUA at the site and the draft SMP 
submitted to NYSDEC. The relative cost is considered “low” because the institutional 
controls are already in place. An SMP does not affect the concentration of COCs in 
groundwater and, therefore, is only considered in conjunction with other process 
options (Table 7-3). 

7.2.4.1.3 Monitored Natural-Attenuation 

MNA is a process option premised on natural processes providing sufficient 
degradation and/or attenuation of target contaminants to meet RGCs. This includes 
physical (e.g., dilution, dispersion, volatilization), chemical (e.g., hydrolysis, 
precipitation), and biological processes. Implementation of MNA for groundwater in the 
area of the FNPD involves continued monitoring of COC concentrations to quantify 
attenuation rates and, in certain cases, monitoring of other parameters (such as 
biogeochemical parameters) to define what processes may be responsible for the 
observed attenuation and to demonstrate transformation of the COCs. Implementation 
of MNA can be performed as a stand-alone technology or before, during, or following 
more aggressive groundwater process options—the latter focused on the significant 
short-term reduction of dissolved- and/or adsorbed-phase mass.  
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The application of MNA takes advantage of natural processes to attenuate contaminant 
concentrations. The only infrastructure required is an adequate monitoring network. 
This network is already in place in the FNPD area, requiring no capital costs. The time 
required for these processes to lower contaminant concentrations to levels protective 
of human health and the environment varies widely among different hydrogeological 
systems and different chemical contaminants.  

An initial regimen of quarterly sampling has been ongoing within the FNPD since 
November 2011 to establish groundwater concentration trends and establish a baseline 
condition for comparison. Once baseline reducing conditions are established and 
seasonal groundwater trends are understood within the FNPD, monitoring may be 
reduced to a more infrequent interval (semi-annually or annually) until cleanup goals 
are achieved. Examples of how MNA might be used in the final corrective measure 
alternative for the FNPD area include the following:  

 Remediation of low levels of VOCs remaining after application of an active 
remediation alternative; 

 Remediation of low levels of VOCs in areas where active remediation would 
provide limited additional protection of human health and the environment or 
additional reduction in cleanup periods; and 

 Groundwater monitoring to ensure that VOCs do not migrate to new areas. 

MNA for FNPD Area 1 groundwater received a “moderate” effectiveness rating, a “high” 
implementability rating, and a “low to moderate” cost rating (Table 7-3). 

7.2.4.1.4 Containment - Groundwater Recovery Trenches 

As discussed in Section 5, a groundwater recovery system is currently operating in the 
FNPD area. The collection trench is shown on Figure 3-1. Groundwater recovery is 
primarily used as a containment strategy, although some benefit of mass removal can 
be realized for dissolved contaminants. Groundwater recovery trenches can be used to 
intercept migrating groundwater contaminants by altering the hydraulic gradient of the 
aquifer; the collected groundwater can be treated ex-situ or disposed off-site. Examples 
of how groundwater recovery might be used in the final remedy for the FNPD would 
include:  
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 Expansion of the groundwater recovery trench network to intercept 
contaminated groundwater in additional areas; and 

 Continued operation of the GCTS as currently configured where expansion 
would provide little additional protection of human health and the environment 
or additional reduction in cleanup periods. 

The technical effectiveness of trenches for groundwater recovery (before treatment) is 
“moderate to high.” Implementability is considered “high” due to the existing treatment 
system and trench network. The relative cost rating is considered “low to moderate”, as 
moderate capital cost would be required if extension of the collection system is 
proposed to enhance the current system. Long-term O&M costs will be low because the 
volumes of water recovered (based on historical averages) would be low (Table 7-3). 

7.2.4.1.5 Ex situ Physical Treatment - Air Stripping 

Air stripping is a physical mass-transfer process with high removal efficiencies for 
VOCs with high Henry’s Law constants. It is a widely used groundwater treatment 
technology that is easy to install and operate. Two different air stripper configurations 
are common:  the countercurrent-packed column and shallow-tray. The countercurrent 
packed column air stripper resembles a cylindrical tower containing a packing material. 
The diameter of this air stripper is a function of the groundwater flow rate, and the 
height of the tower is proportional to the contaminant concentrations.  

The shallow-tray (or low-profile) air stripper is smaller than the countercurrent-packed 
column and uses perforated trays to enhance contact between water and an air 
stream. Generally, influent groundwater enters the air stripper unit at the top and 
trickles down though trays or packing material. Air is injected upward through the 
stripping unit to remove VOCs from the groundwater. Many VOCs are transferred from 
the groundwater to the air, are injected into the system (due to their high Henry’s Law 
constants), and then exit the air stripper as a vapor. The effluent vapor stream 
discharges through the top of the air stripper, while the treated groundwater exits 
through the bottom.  

Elevated VOC concentrations in the source area groundwater may require that air 
emissions be treated before being discharged. A shallow tray air stripper is currently 
used to treat groundwater recovered from the FNPD area. Air stripping received “high” 
effectiveness, “high” implementability, and “low” cost ratings based on the system 
currently in operation (Table 7-3).  
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7.2.4.1.6 Ex situ Physical Treatment – Vapor Phase Carbon Adsorption 

Ex-situ physical treatment involves the use of an adsorptive media such as granulated 
activated carbon (GAC). With this treatment, air is routed through a series of canisters 
or columns containing activated carbon, to which organic COCs in the vapor stream 
adsorb. Adsorption involves irreversibly binding COCs on the surface of a sorbent 
material. Periodic replacement or regeneration of saturated carbon is required. GAC is 
effective in removing all site COCs, and VPGAC is a common method to treat vapor. 
VPGAC received “moderate” effectiveness, “high” implementability, and “low to 
moderate” cost ratings (Table 7-3). 

7.2.4.1.7 Discharge — Surface Water Discharge 

Surface water discharge is currently employed to discharge treated water from the 
GCTS. This process option received “high” effectiveness, “high” implementability, and 
“low” cost ratings (Table 7-3). 

7.2.4.1.8 Discharge - Air Discharge 

Air discharges from an air stripping system may require treatment to meet federal and 
state air pollution regulations. Air is currently treated and discharged from the GCTS as 
part of the existing process. Air discharge received a “high” effectiveness and 
implementability rating and a “low” cost rating based on the current treatment system 
(Table 7-3). 

Process Options for Soil (AOC 3) 

The following corrective measure alternatives are process options or a combination of 
process options identified to treat AOC 3. The description of alternatives focuses on the 
FNPD Area 2 soil quality due to the presence of soil above the PGSCOs (Figure3-2). 
Soil within Area 1 was below both the ISCOs and PGSCOs. The process options 
retained for consideration as part of a corrective measure alternative for soil are as 
follows: 
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 No action 

 MNA 

 Excavation and dewatering (to 
facilitate additional excavation) 

 SMP 

 Continued operation of 
groundwater recovery 
trenches 

 Disposal 

These process options are briefly described below. 

7.2.4.1.9 No Action 

As specified in Section 7.2.4.1.1, the final DER-10 guidance for selection of a 
corrective measure alternative specifies that a “no action” alternative be developed and 
examined as a potential corrective measure action for all sites. The “no action” option is 
retained and examined as a baseline to which other corrective measure actions are 
compared (Table 7-4). 

7.2.4.1.10 Site Management Plan 

Implementing an SMP as an institutional control affects site management and/or 
activities (as explained in Section 7.2.4.1.2). The technical effectiveness of a site 
management plan is “moderate.” Implementability is considered “high” due to the 
existing implementation of the RUA at the site and the draft SMP submitted to 
NYSDEC. The relative cost rating is considered “low” because the physical controls 
(i.e., parking lots and buildings) are already in place. An SMP does not affect the 
concentration of COCs in groundwater and, therefore, is considered with other process 
options (Table 7-4).  

7.2.4.1.11 Monitored Natural Attenuation 

MNA is a process option premised on natural processes providing sufficient 
degradation and/or attenuation of target contaminants to meet RGCs (as explained in 
Section 7.2.4.1.3). Implementation of MNA for FNPD soil involves continued monitoring 
of COC groundwater concentrations within the area of the identified soil impacts. 
Monitoring of groundwater is conducted to establish the concentration trend in the 
groundwater and determine if soil is causing the groundwater concentrations to 
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increase. If the soil is not causing an increase in groundwater concentration and 
instead a decreasing trend is observed, then the changes in groundwater concentration 
can be used to quantify attenuation rates for the mass in all media within the area (i.e., 
soil, groundwater, and, if present, soil vapor).  

Mass within an area enters into a state of equilibrium based on the chemical properties 
of the COC, the amount of organic matter in the soil, and the period of contact. 
Because of the low hydraulic conductivity of the soils within the FNPD, there is a long 
period of contact between the soil and the groundwater. During the period of contact 
the mass present either undergoes sorbtion to transfer from the groundwater to the soil 
or dissolution to transfer from the soil to the groundwater until the two have reached a 
state of equilibrium based on the partitioning coefficient of the COC. Given this, as the 
concentration in the groundwater decreases, it indicates that concentrations in 
surrounding media are also decreasing. 

In certain cases, monitoring additional parameters (such as biogeochemical 
parameters) within the groundwater can be conducted to determine what processes 
may be responsible for the observed attenuation and to demonstrate transformation of 
the COC. MNA can be a stand-alone technology or implemented before, during, or 
following more aggressive soil process options - the latter focused on the significant 
short-term reduction of adsorbed-phase mass. MNA for FNPD Area 2 soil received a 
“moderate” effectiveness rating, a “high” implementability rating, and a “low to 
moderate” cost rating (Table 7-4). 

7.2.4.1.12 Containment — Groundwater Recovery Trenches 

As mentioned in Section 5, a groundwater recovery system is currently operating in the 
FNPD area. The collection trench is shown on Figure 3-1. Groundwater recovery is 
primarily used as a containment strategy, although some benefit of mass removal can 
be realized for dissolved contaminants (as described in Section 7.2.4.1.4). The GCTS 
limits the migration of mass within the groundwater to the site boundary capturing any 
mass in the soil that has dissolved into the groundwater. Groundwater recovery 
trenches can enhance flushing of groundwater through areas of contaminated soil by 
altering the aquifer’s hydraulic gradient. The transfer of the mass from the soil to the 
groundwater and the subsequent interception of the groundwater and treatment result 
in the destruction of mass sorbed to the soil over time. 

The technical effectiveness of trenches for soil remediation in Area 2 is “moderate.” 
Implementability is considered “high” due to the existing treatment system and trench 
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network. The relative cost rating is “low,” as no capital cost would be required within 
Area 2 to enhance the current system. Long-term O&M costs would be low because 
recovered water volumes are low (see Table 7-4). 

7.2.4.1.13 Removal - Excavation and Dewatering 

Excavation and dewatering involves the physical removal of contaminated media via 
standard excavation practices and technology. Typical equipment used includes 
backhoes, draglines, clamshells, bucket auger rigs, vacuum trucks, and front-end 
loaders. Materials handling affects the implementability of excavation. Staging areas 
would be used to prepare wastes for disposal and should be graded to minimize the 
ponding of stormwater, lined to prevent groundwater contamination, and bermed to 
control runoff. These materials would then need to be transported off-site, and in 
compliance with federal and state shipping and manifesting regulations. Backfilling, 
grading, and revegetation after excavation would be necessary to prevent large open 
areas from collecting rainwater. Dewatering would be required for excavation below the 
groundwater table which is generally 2 to 7 ft within the target portions of Area 2. After 
completing the removal, sampling of remaining soil would be conducted to confirm the 
removal of contaminants before backfilling of the excavated area with clean soil. 
Examples of how excavation and dewatering might be used in the final remedy for the 
FNPD would include:  

 Complete excavation of the soils within an area exhibiting COC concentrations 
that carry a potential to contribute to groundwater concentrations. 

 Focused excavation of soils exhibiting the highest COC concentrations that 
carry the greatest potential to contribute to groundwater concentrations where 
expansion of the excavation area would provide little additional protection of 
human health and the environment or additional reduction in cleanup periods. 

Excavation and removal of COC-contaminated soil eliminates the potential for 
contaminants to leach from soil to groundwater. Dewatering associated with excavation 
directly removes the contaminated groundwater that enters the excavation, but does 
not treat water outside of the excavation area. However, the health and safety of 
corrective measure workers must be considered, particularly because the COCs are 
VOCs, and may potentially be an inhalation risk during any corrective measure 
activities. On-site air monitoring and dust, vapor, and odor controls would be necessary 
during excavations. Also, due to the known presence of utilities within the FNPD and 
the uncertainty of the utility locations, there is a potential risk for workers to encounter 
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utilities during excavation activities. To minimize these risks, extensive utility location 
measures would be required prior to implanting excavation activities.  

Excavation of source-zone mass is often considered as a possible aggressive 
remediation method during corrective measure studies. Excavation received “moderate 
to high” effectiveness rating because it would not completely remove all impacted 
media, “moderate” implementability, and “high” cost ratings (Table 7-4). 

7.2.4.1.14 Disposal 

Disposal is the transport of contaminated soils and spent media off-site for relocation to 
an approved waste management facility. Off-site transportation of wastes must meet 
federal and state shipping and manifesting regulations. These materials must be 
sampled before they are removed from the site to determine whether the waste meets 
the disposal facility’s acceptance requirements. Disposal of COC-contaminated media 
requires coordination and acceptance of such materials by the receiving location. 
Disposal costs depend on the classification of the soil being disposed of. Disposal 
received “high” effectiveness, “moderate” implementability and “moderate to high” cost 
ratings (see Table 7-4). 

7.3 Development of Corrective Measure Alternatives  

Corrective measure technologies and process options retained during the technical 
implementability screening and process option screening are presented in Table 7-5. 
The process options are assembled in this section into corrective measure alternatives 
for each targeted area in the FNPD (Areas 1 and 2; see Figure 3-2). Each alternative is 
described, including a conceptual design for implementation and a discussion of the 
assumptions made, to provide a basis for detailed analysis and comparison to other 
alternatives. A summary of each alternative is provided in Tables 7-6 and 7-7 for Areas 
1 and 2, respectively.  

7.3.1 Area 1 Corrective Measure Alternatives 

The following corrective measure action alternatives were developed for FNPD Area 1 
groundwater, identified as having source area-specific COC concentrations in excess 
of NYSDEC SGVs (as discussed in Section 4.2). A source area for Area 1 groundwater 
contamination has not been identified. 



 

7-52 

 

 
Corrective Measures 
Study Report 
Solvent Dock Area 

The corrective measure alternatives in this section are process options or a 
combination of process options that represent integrated approaches using 
combinations of multiple techniques that together are intended to satisfy the corrective 
measure criteria and goals as stated below:  

 The corrective measure alternatives presented below are in accordance with 
the RGCs presented earlier in Section 6. 

 The corrective measure alternatives presented below meet the threshold 
criteria requirements to (1) protect human health and the environment; (2) 
attain the standards, criteria, and guidance established for the site by 
NYSDEC; (3) control the source(s) of release(s) to reduce or eliminate, to the 
maximum extent practicable, further releases of hazardous waste(s), including 
hazardous constituents, that might threaten human health and/or the 
environment; and (4) meet all applicable waste management requirements. 

NYSDEC will propose the final corrective measure alternative(s) based on this CMS 
and other information, and will notify the public of the availability of a Statement of 
Basis discussing the proposed final corrective measure alternative. After the close of 
the public notice period, NYSDEC, considering all relevant comments, will select the 
final corrective measure alternative. The final corrective measure alternative will be 
incorporated into and implemented through the Order (NYSDEC 2008).  

The following three corrective measure action alternatives were developed for FNPD 
Area 1 groundwater, which was identified as having source area-specific COC 
concentrations exceeding NYSDEC SGVs (as discussed in Section 4). A source area 
for Area 1 groundwater contamination has not been identified. A summary of the 
conceptual design for each corrective measure alternative is provided in Table 7-6. 
Each alternative is compared to the corrective measure criteria and goals and the 
threshold criteria in Table 7-8. 

7.3.1.1.1 Alternative A1-1: No Action 

Alternative A1-1 includes no corrective measure action to reduce, control, or monitor 
potential human health or ecological risks associated with FNPD Area 1 groundwater. 
The “no action” option is retained and examined as a baseline against which other 
corrective measures can be compared. The conceptual design assumptions for 
Alternative A1-1 are provided in Table 7-6. Implementation of Alternative A1-1 would 
involve discontinuation of the trench network in the FNPD. No other actions would be 
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taken. Alternative A1-1 does not meet the RGCs established in Section 6 or the 
threshold criteria. 

7.3.1.1.2 Alternative A1-2: Continued Operation of the GCTS, Institutional Controls, and MNA 

Alternative A1-2 combines the existing trench network along the FNPD associated with 
the GCTS with institutional controls and MNA. The conceptual design assumptions for 
Alternative A1-2 are presented in Table 7-6 and on Figure 7-1. This alternative is 
assumed to require 10 years to achieve SGVs in groundwater based on the current low 
concentrations and the observed dechlorination within Area 1. Implementation of 
Alternative A1-2 would involve the following components: 

 Continued hydraulic containment through operation of the existing trench 
network along the northern perimeter of the site associated with the FNPD; 

 Continued treatment of collected water through the GCTS air stripper;  

 Continued discharge of treated water to surface water; 

 Continued air discharge from the GCTS; 

 Maintenance of the RUA and an SMP, including quarterly inspections; and 

 Continued MNA sampling at three Area 1 groundwater monitoring wells to 
monitor decreasing trends until NYSDEC SGVs are achieved. 

Operational data for the GCTS presented in the Solvent Dock Area CMS (ARCADIS 
2009a) and the groundwater elevation map presented on Figure 4-4 indicate that 
groundwater along the northern perimeter of the property in the area of the FNPD is 
being intercepted by the recovery trench network. Continued operation of this network 
would maintain hydraulic control and intercept groundwater from the FNPD. 
Institutional controls, as part of an SMP are currently being developed. The site is 
zoned for industrial use, and the existing RUA maintains protection of human health 
and the environment. 

Most of the groundwater wells near Area 1 were installed as part of the FNPD 
supplemental investigation and the pre-design activities. Results of samples collected 
from groundwater monitoring wells in Area 1 yielded detectable chlorinated solvent 
concentrations of both parent compounds (TCE) and degradation products (DCE and 
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VC) following installation. Continued monitoring has observed the degradation of the 
parent compounds in the vicinity of Area 1 with only the degradation product of VC 
remaining above SGVs. The trend indicates that natural attenuation is already 
occurring in this area. Quarterly MNA monitoring would continue in Area 1 wells. Once 
the seasonal variation in concentration is understood, the Interim Groundwater 
Monitoring Program previously submitted to NYSDEC would be revised to monitor the 
progress of groundwater concentrations toward the NYSDEC SGVs.  

Alternative A1-2 meets the RGCs established in Section 6 and the threshold criteria to: 

 Protect human health and the environment; 

 Attain environmental media target cleanup levels selected by NYSDEC during 
the selection of corrective measures;  

 Control the source(s) of release(s) to reduce or eliminate, to the maximum 
extent practicable, further releases of hazardous waste(s), including hazardous 
constituents, that might pose a threat to human health and/or the environment; 
and 

 Meet all applicable waste management requirements. 

 

 

7.3.1.1.3 Alternative A1-3: Continued Operation and Extension of the GCTS, Institutional 
Controls, and MNA  

Alternative A1-3 combines the existing trench network along the FNPD associated with 
the GCTS with an extension of the network into Area 1, institutional controls, and MNA. 
The conceptual design assumptions for Alternative A1-3 are presented in Table 7-6 and 
on Figure 7-2. This alternative is assumed to require 10 years. Implementation of 
Alternative A1-3 would involve the following components: 

 Continued hydraulic containment through the operation of the existing trench 
network along the northern perimeter of the site associated with the FNPD. 
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 A 130 ft extension of the trench network into Area 1 as shown on Figure 7-2. 
The new underground extension would be installed to a maximum depth of 15 
ft bgs. The extension would be composed of a 6-inch perforated HDPE (for the 
collection piping) and 2-inch polyvinyl chloride  (for transfer piping). 

 Continued treatment of collected water through the GCTS air stripper.  

 Continued discharge of treated water to surface water. 

 Continued discharge of air from the GCTS. 

 Maintenance of the RUA and an SMP, including quarterly inspections. 

 Continued MNA sampling at three Area 1 groundwater monitoring wells to 
monitor decreasing trends until NYSDEC SGVs are achieved. 

Operational data for the GCTS presented in the Solvent Dock Area CMS and the 
groundwater elevation map presented on Figure 4-4 indicate that groundwater along 
the northern perimeter of the property in the area of the FNPD is currently being 
contained by the recovery trench network. Continued operation of the existing trench 
network would maintain this hydraulic control to intercept off-site migration of COCs. 
Extending the groundwater trench network into Area 1 of the FNPD would possibly 
increase the hydraulic influence and increase the mass recovered by the GCTS. Due 
to the low hydraulic conductivity of the aquifer, it is not able to be determined whether 
the increased recovery would increase the flushing through the impacted wells, but it 
would be a precaution to extend the hydraulic control. Due to the low hydraulic 
conductivity at the site, the assumed timeframe remains 10 years for the extended 
collection system option.  

A site-wide SMP is proposed as part of the corrective measure alternative identified in 
the Solvent Dock Area CMS. Institutional controls as part of an SMP are currently 
being developed. The site is zoned for industrial use, and a site-wide SMP would 
successfully maintain protection of human health and the environment. Additionally, an 
RUA at the site covers the FNPD area and limits intrusive activities that can be 
completed at the site without prior approval by NYSDEC. 

Most of the groundwater wells near Area 1 were installed as part of the FNPD 
supplemental investigation and the pre-design activities. Results of samples collected 
from groundwater monitoring wells in Area 1 yielded detectable chlorinated solvent 
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concentrations of both parent compounds (TCE) and degradation products (DCE and 
VC) following installation. Continued monitoring has observed the degradation of the 
parent compounds in the vicinity of Area 1 with only the degradation product of VC 
remaining above SGVs. The trend indicates that natural attenuation is already 
occurring in this area. Quarterly MNA monitoring would continue in Area 1 wells. Once 
the seasonal variation in concentration is understood, the Interim Groundwater 
Monitoring Program previously submitted to NYSDEC would be revised to monitor the 
progress of groundwater concentrations toward the NYSDEC SGVs.  

Alternative A1-3 meets the RGCs established in Section 6 and the threshold criteria to: 

 Protect human health and the environment; 

 Attain environmental media target cleanup levels selected by NYSDEC during 
corrective measures selection; 

 Control the source(s) of release(s) to reduce or eliminate, to the maximum 
extent practicable, further releases of hazardous waste(s), including hazardous 
constituents, that might pose a threat to human health and/or the environment; 
and 

 Meet all applicable waste management requirements. 

7.3.2 Area 2 Corrective Measure Alternatives  

The following corrective measure action alternatives were developed for FNPD Area 2 
groundwater, identified as having source area-specific COC concentrations in excess 
of NYSDEC SGVs and FNPD Area 2 soils, identified as having source area-specific 
COC concentrations in excess of NYSDEC PGSCOs, as discussed in Section 4. The 
PGSCOs are established based on the concentration of COCs in soil that could 
contribute to groundwater greater than the SGVs. Ongoing groundwater monitoring 
within Area 2 has identified that COC in groundwater are present at concentrations 
greater than the SGVs. The equilibrium in concentration between the groundwater and 
the soil determine if the mass within the soil needs to be addressed or if the 
concentrations in the groundwater indicate that the soil is not acting as a source that 
will increase groundwater concentrations.  

Based on the early groundwater sampling at A2-PZ-1, A2-PZ-2 and MW-18, at least 
partial dechlorination appears to be occurring in Area 2 groundwater. Additional 
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monitoring is needed to determine the degree of dechlorination occurring and evaluate 
the long-term groundwater trend. Actions to the soil could still be warranted if the action 
could better achieve remedial goals and criteria compared to other process options. 
The corrective measure alternatives presented below are intended primarily as a 
mechanism to clean up groundwater; however, they would also address limited soil 
contamination.  

The corrective measure alternatives in this section are process options or a 
combination of process options representing integrated approaches combining multiple 
techniques that together are intended to satisfy the corrective measure criteria and 
goals as stated below.  

 The corrective measure alternatives presented below are in accordance with 
the RGCs presented earlier in Section 6. 

 The corrective measure alternatives presented below meet the threshold 
criteria requirements to (1) protect human health and the environment; (2) 
attain the standards, criteria, and guidance established for the site by 
NYSDEC; (3) control the source(s) of release(s) to reduce or eliminate, to the 
maximum extent practicable, further releases of hazardous waste(s), including 
hazardous constituents, that might threaten human health and/or the 
environment; and (4) meet all applicable waste management requirements. 

NYSDEC will propose the final corrective measure alternative(s) based on this CMS 
and other information, and will notify the public of the availability of a Statement of 
Basis discussing the proposed final corrective measure alternative. After the close of 
the public notice period, NYSDEC, considering all relevant comments, will select the 
final corrective measure alternative. The final corrective measure alternative will be 
incorporated into and implemented through the Order (NYSDEC 2008). 

The corrective measure alternatives evaluated for Area 2 of the FNPD are described 
below. A detailed comparative analysis was performed on four alternatives. A summary 
of the conceptual design for each corrective measure alternative is provided in Table 7-
7. Each alternative is compared to the RGCs and threshold criteria in Table 7-8. 

7.3.2.1.1 Alternative A2-1: No Action 

Alternative A2-1 includes no corrective measure action to reduce, control, or monitor 
potential human health or ecological risks associated with FNPD Area 2 groundwater. 
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The “no action” option is retained and examined as a baseline against which other 
corrective measures can be compared. The conceptual design assumptions for 
Alternative A2-1 are presented in Table 7-7. Implementation of Alternative A2-1 would 
involve discontinuation of the trench network in the FNPD. No other actions would be 
taken. Alternative A2-1 does not meet the RGCs established in Section 6 or the 
threshold criteria. 

7.3.2.1.2 Alternative A2-2: Continued Operation of the GCTS, Institutional Controls and MNA 

Alternative A2-2 combines the existing trench network along the FNPD associated with 
the GCTS, institutional controls, and MNA. The conceptual design assumptions for 
Alternative A2-2 are presented in Table 7-7 and on Figure 7-3. This alternative is 
assumed to require 30 years. Implementation of Alternative A2-2 would involve the 
following components: 

 Continued hydraulic containment through operation of the existing trench 
network along the northern perimeter of the site associated with the FNPD; 

 Continued flushing of soils through the induced flow of groundwater through 
the contaminated area; 

 Continued treatment of collected water through the GCTS air stripper; 

 Continued discharge of treated water to surface water; 

 Continued discharge of air from the GCTS;  

 Maintenance of the RUA and an SMP, including quarterly inspections; and 

 Continued MNA sampling at three Area 2 groundwater monitoring wells to 
monitor groundwater trends and evaluate the effectiveness of the remedy until 
NYSDEC SGVs are achieved and sampling of one Area 2 boundary well to 
monitor for migration. 

Operational data for the GCTS presented in the Solvent Dock Area CMS and the 
groundwater elevation map presented on Figure 4-4 indicate that groundwater along 
the northern perimeter of the property in the area of the FNPD is being intercepted by 
the recovery trench network. Continued operation of the existing trench network would 
maintain this hydraulic control to intercept COC migration off-site. The operation of the 
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trench network also induces the flow of groundwater through the contaminated soils, 
transferring the mass from the soil and creating a flushing effect. Institutional controls 
as part of an SMP are currently being developed. The site is zoned for industrial use, 
and the existing RUA and proposed SMP successfully maintain protection of human 
health and the environment. 

Most of the groundwater wells near Area 2 were installed as part of the FNPD 
supplemental investigation and the pre-design activities. Results of samples from 
groundwater monitoring wells in Area 2 yielded detectable chlorinated solvent 
concentrations of both parent compounds (TCE) and degradation products (DCE and 
VC) following installation. Continued monitoring has indicated decreases in 
concentration of the parent compounds with some increases in degradation products. 
The presence of these compounds indicates that natural attenuation by physical 
processes and at least partial anaerobic degradation may already be occurring in this 
area. Quarterly MNA monitoring would continue in Area 2 wells to establish the 
groundwater trends and confirm that degree of dechlorination occurring. Once the 
seasonal variation in concentration is understood, the Interim Groundwater Monitoring 
Program previously submitted to NYSDEC would be revised to monitor the progress of 
groundwater concentrations toward the NYSDEC SGVs. 

Alternative A2-2 meets the RGCs established in Section 6 and the threshold criteria to: 

 Protect human health and the environment; 

 Attain environmental media target cleanup levels selected by NYSDEC during 
the selection of corrective measures;  

 Control the source(s) of release(s) to reduce or eliminate, to the maximum 
extent practicable, further releases of hazardous waste(s), including hazardous 
constituents, that might pose a threat to human health and/or the environment; 
and 

 Meet all applicable waste management requirements. 

7.3.2.1.3 Alternative A2-3: Continued Operation of the GCTS, Focused Excavation, Institutional 
Controls, and MNA 

Alternative A2-3 combines the existing trench network along the FNPD associated with 
the GCTS, institutional controls, implementation of a focused excavation and 
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dewatering, and MNA. The conceptual design assumptions for Alternative A2-3 are 
presented in Table 7-7 and on Figure 7-4. This alternative is assumed to require 30 
years. Implementation of Alternative A2-3 would involve the following components: 

 Continued hydraulic containment through operation of the existing trench 
network along the northern perimeter of the site associated with the FNPD; 

 Continued treatment of collected water through the GCTS air stripper;  

 Continued discharge of treated water to surface water; 

 Continued discharge of air from the GCTS; 

 Maintenance of the RUA and an SMP, including quarterly inspections; and 

 Implementation of excavation and dewatering in Area 2, as shown on Figure 7-
4. The excavation is expected to last 1 month and involves the following 
assumptions: 

 Excavation of approximately 1,000 square ft across three separate areas 
and removal of contaminated soil to a maximum depth of 15 ft bgs, for a 
volume of approximately 14,400 cubic ft (cf). Excavation is estimated to 
last 1 month. 

 Shoring and dewatering through sump pumps connected to the existing 
groundwater treatment system 

 Backfill with approved compacted soil and 0.5 ft topsoil 

 Off-site disposal of contaminated soil (10 percent hazardous soil) 

 Continued MNA sampling at three Area 2 groundwater monitoring wells to 
monitor groundwater trends and evaluate the effectiveness of the remedy until 
NYSDEC SGVs are achieved and sampling of one Area 2 boundary well to 
monitor for migration. 

Operational data for the GCTS presented in the Solvent Dock Area CMS and the 
groundwater elevation map presented on Figure 4-4 indicate that groundwater along 
the northern perimeter of the property in the area of the FNPD is being intercepted by 
the recovery trench network. Continued operation of the existing trench network would 
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maintain this hydraulic control to intercept COC migration off-site. The operation of the 
trench network also induces the flow of groundwater through the contaminated soils, 
transferring the mass from the soil and creating a flushing effect. 

A site-wide SMP is proposed as part of the corrective measure alternative identified in 
the Solvent Dock Area CMS. Institutional controls as part of an SMP are currently 
being developed. The site is zoned for industrial use, and the SMP would successfully 
maintain protection of human health and the environment. Additionally, an RUA at the 
site covers the FNPD area and limits intrusive activities that can be completed at the 
site without prior approval by NYSDEC. 

Soil would be excavated in an approximately 1,000-square-foot area across three 
locations with varying target depths and a maximum depth of 15 ft bgs. The three 
target locations are the areas where the soil concentration exceeded the PGSCOs by 
an order of magnitude or more. Groundwater concentrations within these areas are 
elevated, indicating that the previously identified soil concentrations (detected in 2010) 
may have since come into equilibrium with the groundwater concentrations. These 
excavations would be spot excavations and would not include soil removal between the 
locations. The variability in results in soil in Area 2 indicates that distribution is not 
consistent across the area. Dewatering and shoring would be needed adjacent to the 
storage building due to the depth of excavation. As depicted on Figures 4-1 and 4-2, 
the top 5 to 10 ft of the excavation would remove fill material previously placed at the 
site. The remaining 5 to 10 ft would intrude into the till and clay layer. Depth to 
groundwater in Area 2 is approximately 4 to 8 ft bgs. The area would be dewatered 
during excavation, effectively containing and removing the groundwater in Area 2.  

The dewatering would not affect the remaining groundwater concentrations outside of 
the excavation area. Groundwater concentrations in excess of the SGVs would persist 
both in the area surrounding the excavation and beneath the pole barn. Because of the 
persistence of groundwater concentrations and the low hydraulic conductivity of the 
soil, the timeframe for the alternative is assumed to remain at 30 years. Water removed 
from the excavation area, following the settling of fines and other sediment, would be 
piped to the GCTS for treatment.  

Most of the groundwater wells near Area 2 were installed as part of the FNPD 
supplemental investigation and the pre-design activities. Results of samples from 
groundwater monitoring wells in Area 2 yielded detectable chlorinated solvent 
concentrations of both parent compounds (TCE) and degradation products (DCE and 
VC) following installation. Continued monitoring has indicated decreases in 
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concentration of the parent compounds with some increases in degradation products. 
The presence of these compounds indicates that natural attenuation by anaerobic 
degradation may already be occurring in this area. Quarterly MNA monitoring would 
continue in Area 2 wells to establish the groundwater trends and confirm that degree of 
dechlorination occurring. Once the seasonal variation in concentration is understood, 
the Interim Groundwater Monitoring Program previously submitted to NYSDEC would 
be revised to monitor the progress of groundwater concentrations toward the NYSDEC 
SGVs. 

Alternative A2-3 meets the RGCs established in Section 6 and the threshold criteria to: 

 Protect human health and the environment; 

 Attain environmental media target cleanup levels selected by NYSDEC during 
the selection of corrective measures;  

 Control the source(s) of release(s) to reduce or eliminate, to the maximum 
extent practicable, further releases of hazardous waste(s), including hazardous 
constituents, that might pose a threat to human health and/or the environment; 
and 

 Meet all applicable waste management requirements. 

7.3.2.1.4 Alternative A2-4: Continued Operation of the GCTS, Complete Excavation, 
Institutional Controls, and MNA 

Alternative A2-4 combines the existing trench network along the FNPD associated with 
the GCTS, institutional controls, implementation of excavation and dewatering, and 
MNA. The conceptual design assumptions for Alternative A2-4 are presented in Table 
7-7 and on Figure 7-5. This alternative is assumed to require 30 years. Implementation 
of Alternative A2-4 would involve the following components: 

 Continued hydraulic containment through operation of the existing trench 
network along the northern perimeter of the site associated with the FNPD; 

 Continued treatment of collected water through the GCTS air stripper;  

 Continued discharge of treated water to surface water; 
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 Continued discharge of air from the GCTS; 

 Maintenance of the RUA and an SMP, including quarterly inspections; 

 Implementation of excavation and dewatering in Area 2 as shown on Figure 7-
5. The excavation is expected to last 3 months and involves the following 
assumptions: 

 Excavation of approximately 31,500 cf and removal of contaminated soil to 
a maximum depth of 15 ft bgs (excavation is estimated to last 3 months) 

 Shoring and dewatering through sump pumps connected to the existing 
groundwater treatment system 

 Backfill with approved compacted soil and 0.5 ft topsoil 

 Off-site disposal of contaminated soil (10 percent hazardous soil) 

 Continued MNA sampling at three Area 2 groundwater monitoring wells to 
monitor groundwater trends and evaluate the effectiveness of the remedy until 
NYSDEC SGVs are achieved and sampling of one Area 2 boundary well to 
monitor for migration. 

Operational data for the GCTS presented in the Solvent Dock Area CMS and the 
groundwater elevation map presented as Figure 4-4 indicate that groundwater along 
the northern perimeter of the property in the area of the FNPD is being intercepted by 
the recovery trench network. Continued operation of the existing trench network would 
maintain this hydraulic control to intercept COC migration off-site. The operation of the 
trench network also induces the flow of groundwater through the contaminated soils, 
transferring the mass from the soil and creating a flushing effect. 

A site-wide SMP is proposed as part of the corrective measure alternative identified in 
the Solvent Dock Area CMS. Institutional controls as part of an SMP are currently 
being developed. The site is zoned for industrial use, and the SMP would successfully 
maintain protection of human health and the environment. Additionally, an RUA at the 
site covers the FNPD area and limits intrusive activities that can be completed at the 
site without prior approval by NYSDEC. 

Soil would be excavated in an approximately 2,100-square-foot area to a general depth 
of 15 ft bgs, for a total excavation volume of approximately 31,500 cf. The target 
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location connects and includes the three areas in the focused excavation areas where 
the soil concentration exceeded the PGSCOs by an order of magnitude or more. 
Groundwater concentrations within these areas are elevated, indicating that the 
previously identified soil concentrations (detected in 2010) may have since come into 
equilibrium with the groundwater concentrations. Currently soil data between the 
locations have not been collected. The variability in results in soil in Area 2 indicate that 
distribution is not consistent across the area. By doing a complete excavation, a 
conservative removal is completed when soil results indicate high variability across the 
area. Dewatering and shoring would be needed due to the depth of excavation. As 
depicted on Figures 4-1 and 4-2, the top 5 to 10 ft of the excavation would remove fill 
material previously placed at the site. The remaining 5 to 10 ft would intrude into the till 
and clay layer. Depth to groundwater in Area 2 is approximately 4 to 8 ft bgs. The area 
would be dewatered during excavation, effectively containing and removing the 
groundwater in Area 2.  

The dewatering would not affect the remaining groundwater concentrations outside of 
the excavation area. Groundwater concentrations in excess of the SGVs would persist 
both in the area surrounding the excavation and beneath the pole barn. Because of the 
persistence of groundwater concentrations and the low hydraulic conductivity of the 
soil, the timeframe for the alternative is assumed to remain at 30 years. Water removed 
from the excavation area, following settling of fines and other sediment, would be piped 
to the GCTS for treatment.  

Most of the groundwater wells near Area 2 were installed as part of the FNPD 
supplemental investigation and the pre-design activities. Results of samples from 
groundwater monitoring wells in Area 2 yielded detectable chlorinated solvent 
concentrations of both parent compounds (TCE) and degradation products (DCE and 
VC) following installation. Continued monitoring has indicated decreases in 
concentration of the parent compounds with some increases in degradation products. 
The presence of these compounds indicates that natural attenuation by at least partial 
anaerobic degradation may already be occurring in this area. Quarterly MNA 
monitoring would continue in Area 2 wells to establish the groundwater trends and 
confirm that degree of dechlorination occurring. Once the seasonal variation in 
concentration is understood, the Interim Groundwater Monitoring Program previously 
submitted to NYSDEC would be revised to monitor the progress of groundwater 
concentrations toward the NYSDEC SGVs. 

Alternative A2-4 meets the RGCs established in Section 6 and the threshold criteria to: 
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 Protect human health and the environment; 

 Attain environmental media target cleanup levels selected by NYSDEC during 
the selection of corrective measures;  

 Control the source(s) of release(s) to reduce or eliminate, to the maximum 
extent practicable, further releases of hazardous waste(s), including hazardous 
constituents, that might pose a threat to human health and/or the environment; 
and 

 Meet all applicable waste management requirements. 

8 Evaluation of the Corrective Measures Alternatives 

This section evaluates each corrective measures alternative and its components that 
pass the threshold screening relative to the balancing criteria. Additionally, alternatives 
are compared in relation to each specific evaluation criterion. 

8.1 Balancing Criteria 

This section presents a detailed analysis of the balancing criteria for each corrective 
measure action alternative that passed the threshold criteria screening. These 
analyses are intended to help select an alternative that provides a permanent solution 
and reduces toxicity, mobility, and/or volume of area-specific COCs for each targeted 
area of contamination. Each alternative will undergo a detailed analysis based on the 
following six criteria: long-term effectiveness; reduction in the toxicity, the mobility, and 
the volume of wastes; short-term effectiveness; implementability, sustainability and 
cost. Details of each of the criteria area outlined below. 

8.1.1 Long-Term Effectiveness 

This criterion addresses the results of an alternative in terms of the residual risk at the 
site after the RGCs have been met. The primary focus of this evaluation is to gauge the 
extent and effectiveness of the controls that will be applied in managing the risk posed 
by the residuals of the treatment process and/or untreated waste. The components of 
this criterion include the magnitude of the remaining risk, the adequacy and suitability 
of control used to manage treatment of residual or untreated wastes, and the long-term 
reliability of management controls in providing continued protection from residuals (i.e., 
an assessment of potential failure of the technical components). 
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8.1.2 Reduction in the Toxicity, Mobility, or Volume of Wastes 

This criterion addresses the regulatory preference for selecting corrective measure 
actions, which include treatment technologies that permanently and significantly reduce 
the mobility, toxicity, or volume of hazardous substances at Areas 1 and 2. Factors of 
this criterion to be evaluated include the treatment process employed; the amount of 
hazardous material destroyed or treated; the degree of reduction in toxicity, mobility, or 
volume expected; the degree to which the treatment will be irreversible; and the type 
and quantity of treatment residuals. Satisfaction of the regulatory preference for 
treatment as a principal element is discussed in the evaluation of each of the 
alternatives. 

8.1.3 Short-Term Effectiveness 

This criterion addresses potential human health and environmental impacts of the 
alternative during the construction and implementation phase until RGCs are met and 
time until protection levels are achieved. 

8.1.4 Implementability 

This criterion addresses the technical and administrative feasibility of implementing an 
alternative and the availability of services and materials required during 
implementation. Implementability is further categorized into technical feasibility, 
administrative feasibility, and availability criteria. 

8.1.5 Sustainability 

This criterion addresses the consumption of natural resources and the environmental 
burden of the corrective measure alternative. It was added to the evaluation of the 
corrective measure action analysis at the request of Lockheed Martin. This criterion is 
also consistent with the green remediation practices and strategies described in 
subsection 1.14 of the NYSDEC DER-10 (NYSDEC 2010). 

Quantitative sustainability of the proposed corrective measure alternatives was 
assessed using five sustainability metrics: energy usage, air emissions, water 
consumption, land impact, material consumption and waste generation. A detailed 
description of the scope of each metric is provided in Appendix E. 
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The result of the overall analysis is a relative comparison of the potential corrective 
measure alternatives developed for each area (Area 1 or Area 2). A summary of the 
sustainability assessment results for the selected metrics is included in Table 8-1. 
Additional comparison materials for the corrective measure alternatives are included in 
Appendix E.  

8.1.6 Cost 

This criterion addresses capital and O&M costs and includes a present worth analysis 
of all costs. Capital costs consist of direct (construction) and indirect costs (non-
construction and overhead). Direct capital costs include construction, equipment, and 
disposal costs. Indirect capital costs include engineering expenses, legal fees, and 
license or permit costs; startup costs; and contingency allowances. The O&M costs are 
post-construction costs necessary to ensure the continued effectiveness of a corrective 
measure action. They include operating labor costs; monitoring, maintenance, 
materials, and labor costs; auxiliary materials and energy; treatment-residue disposal 
costs; purchased services; administrative costs; insurance; taxes; licensing; 
maintenance reserve and contingency funds; rehabilitation costs; and costs of periodic 
site reviews, if required. Cost breakdowns for each alternative are provided in Table 8-
2. Additional cost information for the corrective measure alternatives are included in 
Appendix F. 

8.2 Corrective Measures Alternatives Area 1  

The following sections present an analysis of corrective measures for the various 
alternatives considered for Area 1 based on the balancing criteria. A summary of this 
analysis is presented in Table 8-3. 

8.2.1 Alternative A1-1: No Action 

A detailed analysis of corrective measure action Alternative A1-1 is provided in the 
following sections. 

8.2.1.1.1 Long-Term Effectiveness 

Long-term effectiveness and permanence would not be achieved through the “no 
action” alternative because existing COC concentrations in groundwater would not be 
addressed, and no access or land use restrictions would be implemented to eliminate 
or provide long-term control of potential exposure pathways. Natural attenuation 
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processes may reduce VOC concentrations in soil and groundwater to RGCs, but 
these processes would not be monitored under the “no action” alternative.  

8.2.1.1.2 Reduction of Toxicity, Mobility, or Volume of Wastes 

Although natural attenuation processes may reduce VOC mobility, toxicity, or volume in 
groundwater, these processes would not be monitored under the “no action” 
alternative. The “no action” alternative, therefore, does not satisfy the statutory 
preference for treatment as a principal element of remediation. 

8.2.1.1.3 Short-Term Effectiveness 

The “no action” alternative does not incorporate any corrective measures activities that 
would present short-term exposure risks to the community, workers, or the 
environment. “No action” does not achieve corrective measure alternative protection 
within a relatively short period, and thus provides no short-term effectiveness. 

8.2.1.1.4 Implementability 

The “no action” alternative is technically feasible due to the lack of technical 
components, and would not limit or interfere with the ability to perform future corrective 
measure actions. However, this alternative is unlikely to be administratively feasible 
due to the anticipated lack of monitoring and of protection of human health and the 
environment. 

8.2.1.1.5 Sustainability 

The “no action” alternative was not considered as part of the sustainability analysis 
because it does not meet the threshold criteria. Non-adherence to the threshold criteria 
makes Alternative A1-1 unsustainable. 

8.2.1.1.6 Cost 

The “no action” alternative has no associated costs because no actions of any kind 
would be performed. 
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8.2.2 Alternative A1-2: Continued Operation of the GCTS, Institutional Controls and MNA 

Alternative A1-2 maintains operation of the GCTS trench network at the FNPD and 
implements MNA as discussed in Section 7.3.1.2 above. A detailed analysis of 
corrective measure action Alternative A1-2 is provided in the following sections. 

8.2.2.1.1 Long-Term Effectiveness 

Natural attenuation processes and treatment of extracted groundwater would achieve 
long-term effectiveness and permanence as long as the targeted contaminated 
groundwater is efficiently intercepted by the collection system until NYSDEC SGVs are 
achieved. COCs removed by the groundwater extraction system would be permanently 
treated with an air stripper and activated carbon filters (for the off-gas vapor stream). 
Treated effluent would be discharged to surface water.  

The monitoring program, combined with the low permeability of the geology that results 
in relatively slow groundwater movement, allows sufficient time to observe and react to 
changing conditions that may occur in the future. The low permeability of the geology 
and the hydraulic control provided by the GCTS also make groundwater contamination 
relatively immune to off-site changes to surrounding properties that may occur. 
Pumping from this zone by neighboring property owners is not a reasonable concern 
because groundwater cannot be used as a water source. 

The reliability and effectiveness of Alternative A1-2 is very high. The property is 
expected to remain in its current use as an industrial site for the foreseeable future. 
The GCTS was installed at the site as an interim measure in 1996 and has proven 
effective at maintaining hydraulic control of the groundwater at the site. The corrective 
measure technologies associated with Alternative A1-2 are conventional corrective 
measure technologies widely used for environmental restoration, and should have a 
long, useful life with routine O&M. The reliability and accuracy of this alternative would 
increase with time as long-term trends are developed through the monitoring program. 
Residual risk would remain until contaminant concentrations reach regulatory 
standards. 

Potential adverse effects from remediation failure are minimized through the rapid 
response procedures specified in the O&M manual. The most immediate possible risk 
would be to stormwater due to a failure of the GCTS system, which is designed to 
eliminate groundwater infiltration to stormwater pipes. This scenario and other possible 
failure scenarios could be easily managed through proper O&M procedures and 
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planned response actions. Short-term downtime of any of the corrective measure 
technologies for Alternative A1-2 should not compromise human health or the 
environment due to the very low hydraulic conductivity of the soils, which limits the 
migration of groundwater. 

8.2.2.1.2 Reduction of Toxicity, Mobility, or Volume of Wastes 

The GCTS is an active treatment technology. Its primary function is to provide hydraulic 
control to reduce the potential for groundwater infiltration into the stormwater pipes 
from the FNPD area by reducing contaminant mobility. This system also reduces the 
volume of dissolved-phase contaminants in groundwater by removing them. This 
reduction from removal may be insufficient to reach standards or SGVs alone due to 
the low hydraulic conductivity of the soils. Natural attenuation would address long-term 
improvement in groundwater quality by reducing the toxicity, mobility, and volume 
through attenuation processes such as biodegradation, sorption, dispersion and 
dilution, chemical reactions, and volatilization.  

8.2.2.1.3 Short-Term Effectiveness 

Implementation of this alternative would result in minimal exposure risks to the 
community, workers, and the environment, as this alternative incorporates no 
modifications to the existing groundwater collection and treatment system or to the 
groundwater monitoring program. Alternative A1-2 is not effective in the short term for 
achieving standards or SGVs, although full protection from exposure risks would be 
quickly realized through the maintenance of the RUA, an SMP, and the monitoring 
program. Minimal contaminant-related risk of fire, exposure to hazardous substances, 
and minimal threats associated with remediation would be posed during 
implementation of Alternative A1-2 and its associated corrective measure period. 

8.2.2.1.4 Implementability 

Implementation of this alternative is both technically and administratively feasible and 
would not interfere with current site operations. The GCTS would not need to be 
expanded or upgraded. These systems would not limit or interfere with future corrective 
measure actions. Groundwater is currently discharged pursuant to an SPDES permit 
and required compliance reporting. MNA requires minimal administrative activities. 
Implementation of this alternative would not limit or interfere with future corrective 
measure actions; however, the time required for contaminant reduction is comparative 
long at 10 years. 
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8.2.2.1.5 Sustainability 

Alternative A1-2 does not modify current site actions. Analysis of the sustainability of 
Alternative A1-2 was used as a baseline for comparison with other alternatives. The 
GCTS requires the extraction of considerable amounts of groundwater and continuous 
energy consumption to provide hydraulic control. Institutional controls and MNA imply 
routine activities that require some fuel consumption and waste generation over a 10 
year period. Although Alternative A1-2 does not modify current actions, it has a 10 year 
corrective measure period, extending the environmental burden and the health and 
safety risks associated with this alternative. A summary of the sustainability 
assessment results for Alternative A1-2 is provided in Table 8-1. 

8.2.2.1.6 Cost 

Table 8-2 presents a summary of the present value costs for Alternative A1-2. There 
are no capital costs associated with Alternative A1-2 based on the conclusions of the 
Interim Groundwater Monitoring Programs assessment of the wells currently being 
used for evaluation. O&M costs include O&M of the existing GCTS, MNA, and 
institutional controls. The total remediation duration is assumed to be 10 years (Table 
8-3).  

There are no capital costs associated with Alternative A1-2. Annual O&M costs for 
MNA, institutional controls, and continued operation of the existing GCTS are 
estimated to be approximately $51,000. The total present-value life-cycle cost of 
Alternative A1-2 was calculated using a discount rate of 7 percent based on USEPA 
guidance (USEPA 2000). The life-cycle cost is $359,000. 

8.2.3 Alternative A1-3: Continued Operation and Extension of the GCTS, Institutional 
Controls and MNA 

Alternative A1-3 extends operation of the GCTS trench network in the FNPD into Area 
1 and continues the operation of the current GCTS. MNA would be implemented in 
Area 1 wells, as discussed in Section 7.3.1.3. A detailed analysis of corrective measure 
action Alternative A1-3 is provided in the following sections. 

8.2.3.1.1 Long-Term Effectiveness 

Natural attenuation processes and treatment of extracted groundwater would achieve 
long-term effectiveness and permanence as long as the targeted contaminated 
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groundwater is efficiently intercepted by the collection system until NYSDEC SGVs are 
achieved. Extending the current GCTS over this area would increase hydraulic control 
and mass removal from Area 1. As VOC concentrations are largely already attenuated 
in Area 1, expansion of the GCTS would have a very minimal positive effect. Such a 
small additional mass of VOCs could be intercepted that the improvement might not be 
measurable. The COCs removed by the groundwater extraction system would be 
permanently treated with an air stripper and activated carbon filters (for the off-gas 
vapor stream). Treated effluent would continue to be discharged to surface water.  

The monitoring program, combined with the low permeability of the geology that results 
in relatively slow groundwater movement, allows sufficient time to observe and react to 
changing conditions that may occur in the future. The low permeability of the geology 
and the hydraulic control provided by the GCTS also make groundwater contamination 
relatively immune to off-site changes that may occur to surrounding properties. 
Pumping from this zone by neighboring property owners is not a reasonable concern 
because groundwater cannot be used as a water source. Alternative A1-3 would 
provide adequate and reliable long-term controls to ensure that human exposure to 
contamination does not occur.  

The reliability and effectiveness of Alternative A1-3 are very high. The property is 
expected to remain in its current use as an industrial site for the foreseeable future. 
Most of the corrective measure technologies associated with Alternative A1-3 were 
installed as interim measures and have proven effective at the site, are conventional 
corrective measure technologies widely used for environmental restoration, and have a 
long, useful life with routine O&M. The reliability and accuracy of this alternative would 
increase with time as long-term trends are developed through the monitoring program. 
Residual risk would remain until contaminant concentrations reach regulatory 
standards. 

Potential adverse effects from remediation failure are minimized through the rapid 
response procedures specified in the O&M manual. The most immediate possible risk 
would be stormwater (from a failure of the GCTS system, which is designed to 
eliminate groundwater infiltration to stormwater pipes). This scenario and other 
possible failure scenarios could be easily managed through proper O&M procedures 
and planned response actions. Short-term downtime of any of the corrective measure 
technologies for Alternative A1-3 should not compromise human health or the 
environment due to the very low hydraulic conductivity of the soils, which limits the 
migration of groundwater. 
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8.2.3.1.2 Reduction of Toxicity, Mobility, or Volume of Wastes 

Alternative A1-3 is an active treatment technology and would reduce the mobility, 
toxicity, and volume of COCs in groundwater as long as the system remains in 
operation. Its primary function is to provide hydraulic control to reduce the potential for 
groundwater infiltration into the stormwater pipes and off-site migration from the FNPD 
area by reducing contaminant mobility. The statutory preference for treatment as a 
principal element is satisfied by the existing extent of the GCTS, however, expansion of 
the collection network would provide minimal improvement and could be too negligible 
to quantify. This reduction from removal may not be sufficient to reach standards or 
SGVs alone due to the low hydraulic conductivity of the soils. Natural attenuation would 
address long-term improvement in groundwater quality by reducing the toxicity, 
mobility, and volume through attenuation processes such as biodegradation, sorption, 
dispersion and dilution, chemical reactions, and volatilization.  

8.2.3.1.3 Short-Term Effectiveness 

Alternative A1-3 poses minimal risk to the public, workers, and the environment during 
implementation. Potential risks are limited to on-site populations for excavation 
activities related to expansion of the GCTS. During implementation of Alternative A1-3, 
trenching and pipe installation would be completed using approved construction 
methods and employing engineering controls to protect the community, workers, and 
the environment. Contaminated soil and investigation-derived waste from pipe 
installation, groundwater sampling, or corrective measure activities would be handled 
using approved methods. Expansion of the collection system would be achieved in less 
than 6 weeks.  

8.2.3.1.4 Implementability 

Groundwater is currently discharged pursuant to an SPDES permit and required 
compliance reporting. Extension of the existing GCTS over this area is both technically 
and administratively feasible and would not interfere with current GCTS operation. 
Operation of the upgraded GCTS does not require off-site treatment, storage, or 
disposal services. MNA requires minimal administrative activities. The monitoring 
program will require minimal off-site treatment, storage, and disposal of samples and 
sampling equipment. Implementation of this alternative would not limit or interfere with 
the ability to perform future corrective measure actions; however, time for contaminant 
reduction is long. 
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8.2.3.1.5 Sustainability 

Analysis of the sustainability of Alternative A1-3 determined that GCTS operation 
requires the extraction of considerable amounts of groundwater and continuous energy 
consumption to provide hydraulic control. GCTS extension requires the operation of 
large fuel-powered equipment for shoring and trenching activities. Minimal benefit 
would be gained from the increased environmental footprint created through the 
implementation. MNA and institutional controls imply routine activities that require fuel 
consumption and waste generation for long periods. Alternative A1-3 has a long 
expected corrective measure period, extending the environmental burden of the 
corrective measure alternative and the health and safety risks associated with this 
alternative. A summary of the sustainability assessment results for Alternative A1-3 is 
provided in Table 8-1.  

8.2.3.1.6 Cost 

Table 8-2 summarizes the present-value costs for Alternative A1-3. Capital costs 
include expansion of the existing groundwater collection system. O&M costs include 
O&M of the GCTS and MNA. The total remediation duration is 10 years (Table 8-3).  

Total capital costs are estimated to be $440,000. Annual O&M costs for MNA, 
institutional controls, and operation of the expanded GCTS are estimated to be 
approximately $59,000. The total present value life-cycle cost of Alternative A1-3 was 
calculated using a discount rate of 7 percent based on USEPA guidance (USEPA 
2000). The life-cycle cost is $855,000. 

8.3 Corrective Measures Alternatives Area 2  

The following sections present an analysis of corrective measures for the various 
alternatives considered for Area 2 based on the balancing criteria. A summary of this 
analysis is presented in Table 8-4. 

8.3.1 Alternative A2-1: No Action 

A detailed analysis of corrective measure action Alternative A2-1 is provided in the 
following sections. 
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8.3.1.1.1 Long-Term Effectiveness 

Long-term effectiveness and permanence would not be achieved through the “no 
action” alternative because existing COC concentrations in groundwater would not be 
addressed, and access or land use restrictions would not be implemented to eliminate 
or provide long-term control of potential exposure pathways. Natural attenuation 
processes may reduce VOC concentrations in soil and groundwater to RGCs, but 
these processes would not be monitored under the “no action” alternative.  

8.3.1.1.2 Reduction of Toxicity, Mobility, or Volume of Wastes 

Although natural attenuation processes may reduce VOC mobility, toxicity, or volume of 
wastes in groundwater, these processes would not be monitored under the “no action” 
alternative. The “no action” alternative does not satisfy the statutory preference for 
treatment as a principal element of remediation. 

8.3.1.1.3 Short-Term Effectiveness 

The “no action” alternative does not incorporate any corrective measures activities that 
would present short-term exposure risks to the community, workers, or the 
environment. “No action” does not achieve corrective measure alternative protection 
within a relatively short period, and thus provides no short-term effectiveness. 

8.3.1.1.4 Implementability 

The “no action” alternative is technically feasible due to the lack of technical 
components, and would not limit or interfere with the ability to perform future corrective 
measure actions. However, the “no action” alternative is unlikely to be administratively 
feasible due to the anticipated lack of monitoring and protection of human health and 
the environment. 

8.3.1.1.5 Sustainability 

The “no action” alternative was not considered as part of the sustainability analysis 
because it does not meet the threshold criteria. Non-adherence to the threshold criteria 
makes Alternative A2-1 unsustainable. 



 

8-76 

 

 
Corrective Measures 
Study Report 
Solvent Dock Area 

8.3.1.1.6 Cost 

No costs are associated with the “no action” alternative because no actions of any kind 
would be performed. 

8.3.2 Alternative A2-2: Continued Operation of the GCTS, Institutional Controls, and MNA 

Alternative A2-2 maintains operation of the GCTS trench network in the FNPD, 
continues institutional controls, and implements MNA as discussed in Section 7.3.2.2. A 
detailed analysis of corrective measure action Alternative A2-2 is provided in the 
following sections. 

8.3.2.1.1 Long-Term Effectiveness 

Natural attenuation processes and treatment of extracted groundwater would achieve 
long-term effectiveness and permanence, so long as the targeted contaminated 
groundwater is efficiently intercepted by the collection system until NYSDEC SGVs are 
achieved. The COC removed by the groundwater extraction system would be 
permanently treated with an air stripper and activated carbon filters (for the off-gas 
vapor stream). Treated effluent would be discharged to surface water.  

The monitoring program, combined with the low permeability of the geology that results 
in relatively slow groundwater movement, allows sufficient time to observe and react to 
changing conditions that may occur in the future. The low permeability of the geology 
and the GCTS under-drain which intercepts groundwater from the FNPD  also reduce 
the potential to affect off-site surrounding properties. Pumping from this zone by 
neighboring property owners is not a reasonable concern because groundwater cannot 
be used as a water source. 

The reliability and effectiveness of Alternative A2-2 is very high. The property is 
expected to remain in its current use as an industrial site for the foreseeable future. 
The GCTS was installed at the site as an interim measure in 1996 and has proven 
effective at maintaining hydraulic control of the groundwater at the site. The corrective 
measure technologies associated with Alternative A2-2 are conventional corrective 
measure technologies widely used for environmental restoration, and have a long, 
useful life with routine O&M. The reliability and accuracy of this alternative would 
increase with time as long-term trends are developed through the monitoring program. 
Residual risk would remain until contaminant concentrations reach regulatory 
standards. 
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Potential adverse effects from remediation failure are minimized through the rapid 
response procedures specified in the O&M manual. The most immediate possible risk 
would be stormwater (from a failure of the GCTS system, which is designed to 
eliminate groundwater infiltration to stormwater pipes). This and other possible failure 
scenarios could be easily managed through proper O&M procedures and planned 
response actions. Short-term downtime of any of the corrective measure technologies 
for Alternative A2-2 should not compromise human health or the environment due to 
the very low hydraulic conductivity of the soils, which limits the migration of 
groundwater. 

8.3.2.1.2 Reduction of Toxicity, Mobility, or Volume of Wastes 

The GCTS is an active treatment technology. Its primary function is to intercept 
groundwater that has the potential to infiltration into the stormwater pipes from the 
FNPD. This system also reduces the volume of dissolved-phase contaminants in 
groundwater through removal and treatment of the intercepted water. This reduction 
from removal may not be sufficient to reach standards or SGVs alone due to the low 
hydraulic conductivity of the soils. Natural attenuation would address long-term 
improvement in groundwater quality by reducing the toxicity, mobility, and volume 
through attenuation processes such as biodegradation, sorption, dispersion and 
dilution, chemical reactions, and volatilization.  

8.3.2.1.3 Short-Term Effectiveness 

Implementation of this alternative would result in minimal exposure risks to the 
community, workers, and the environment, as this alternative incorporates no 
modifications to the existing groundwater collection and treatment system or 
groundwater monitoring program. Alternative A2-2 is not effective in the short term for 
achieving standards or SGVs, although full protection from exposure risks will be 
quickly realized through the maintenance of the RUA, an SMP, and the monitoring 
program. Minimal contaminant-related risk of fire, exposure to hazardous substances, 
and minimal threats associated with remediation would be posed during 
implementation of Alternative A2-2 and its corrective measure period. 

8.3.2.1.4 Implementability 

Implementation of this alternative is both technically and administratively feasible and 
would not interfere with current site operations. The groundwater collection and 
treatment system would not need to be expanded or upgraded. These systems would 
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not limit or interfere with the ability to perform future corrective measure actions. 
Groundwater is currently discharged pursuant to an SPDES discharge permit and its 
required compliance reporting. MNA requires minimal administrative activities. 
Implementation of this alternative would not limit or interfere with the ability to perform 
future corrective measure actions; however, time for contaminant reduction is 
comparatively long at 30 years. 

8.3.2.1.5 Sustainability 

Alternative A2-2 does not modify current actions at the site. Analysis of the 
sustainability of Alternative A2-2 was used as a baseline to compare other alternatives. 
Operation of the GCTS includes the removal of groundwater from the aquifer and 
continuous energy consumption to process the water that enters the underdrain. MNA 
and institutional controls imply routine activities that require some fuel consumption and 
waste generation for long periods. Though Alternative A2-2 does not modify current 
actions, it has a long corrective measure period, extending the environmental burden 
and the health and safety risks associated with this alternative. A summary of the 
sustainability assessment results for Alternative A2-2 is provided in Table 8-1. 

8.3.2.1.6 Cost 

Table 8-2 presents a summary of the present-value costs for Alternative A2-2. There 
are no capital costs associated with Alternative A2-2 based on the conclusions of the 
Interim Groundwater Monitoring Programs assessment of the wells currently being 
used for evaluation. O&M costs include O&M of the existing GCTS, MNA, and 
institutional controls. The total remediation duration is estimated to be at least 30 years 
(Table 8-4). 

There are no capital costs associated with Alternative A2-2. Annual O&M costs for 
MNA, institutional controls, and continued operation of the existing GCTS are 
estimated to be approximately $51,000 for the first 10 years. In year 11 the O&M costs 
for the GCTS will no longer be split between Area 1 and Area 2 and the Area 2 costs 
will increase to $84,000 for the remaining 20 years. The total present-value life-cycle 
cost of Alternative A2-2 was calculated using a discount rate of 7 percent based on 
USEPA guidance (USEPA 2000). The life-cycle cost is $979,000. 
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8.3.3 Alternative A2-3: Continued Operation of the GCTS, Focused Excavation, Institutional 
Controls and MNA 

Alternative A2-3 implements a focused excavation in Area 2, continues operation of the 
current FNPD GCTS network, continues institutional controls, and implements MNA in 
Area 2 wells, as discussed in Section 7.3.2.3. A detailed analysis of corrective measure 
action Alternative A2-3 is provided in the following sections. 

8.3.3.1.1 Long-Term Effectiveness 

Alternative A2-3 would achieve long-term effectiveness and permanence by 
permanently removing soil with concentrations greater than NYSDEC PGSCOs that 
can be reached from the site and transferring it to an approved disposal facility. Due to 
the large amount of utilities in the proposed excavation areas some of these may not 
be able to be relocated or avoided to access soils; therefore, these soils would be left 
in place. After the COC mass has been reduced by excavation, ongoing natural 
attenuation processes would be monitored until SGVs are achieved. The GCTS was 
installed at the site as an interim measure in 1996 and has proven effective at 
maintaining hydraulic control of the groundwater at the site. Alternative A2-3 would 
achieve long-term effectiveness and permanence. 

8.3.3.1.2 Reduction of Toxicity, Mobility, or Volume of Wastes 

Excavation and off-site disposal of VOC-contaminated soil would permanently 
eliminate the mobility, toxicity, and volume of COC mass in soil at Area 2 of the FNPD, 
although the disposal facility would have to handle the contaminated soil. Dewatering 
during excavation would permanently eliminate the mobility, toxicity, and volume of 
COC mass in extracted groundwater through destruction in the GCTS air stripper. The 
statutory preference for treatment as a principal element is satisfied by excavation used 
in Alternative A2-3. 

8.3.3.1.3 Short-Term Effectiveness 

Implementation of this alternative would pose marginally higher risks to the community, 
workers, and the environment. Excavation and disposal would be completed using 
approved methods and employing engineering controls to protect the community, 
workers, and the environment. Potential risks would be limited to on-site populations for 
excavation activities; potential risks apply to both on-site and off-site populations for the 
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transportation and disposal of excavated soil. RGCs and protectiveness would be 
achieved in less than 2 months. 

8.3.3.1.4 Implementability 

Implementation of this alternative is both technically and administratively feasible. The 
implementation would require the identification and field location of an extensive utility 
network within the proposed footprint. Those utilities would then either require rerouting 
or isolation with an avoidance plan as part of the excavation to protect worker safety. 
The excavation could interfere with ongoing operations at the property due to the need 
to isolate or relocate utilities. Coordination between the property occupants would be 
needed to achieve the work. The excavation would be completed using standard 
excavation techniques and locally available equipment and materials for backfill. 
Excavated soil would be disposed of at an approved facility. Similarly, the expertise 
necessary to conduct these activities would be readily available. Future soil corrective 
measure actions in Area 2 would be unnecessary if this alternative is implemented. 
Ongoing operation of the GCTS and natural attenuation monitoring would still be 
required until groundwater SGVs are achieved. 

8.3.3.1.5 Sustainability 

Analysis of the sustainability of Alternative A2-3 determined that excavation of 
contaminated soil with off-site disposal is a conventional technology that typically uses 
large-scale fuel-powered construction equipment with high energy requirements and 
elevated air emissions. Excavation would generate considerable amounts of waste 
materials (soil) and require materials and resources for construction and restoration. 
Soil would be transported via truck to an off-site disposal facility. This alternative poses 
additional health and safety risks associated with excavations and the use of large-
scale construction equipment. Overall total impacts associated with this corrective 
measure alternative are considerably higher than Alternative A2-2 and similar in scale 
to Alternative A2-4. Table 8-1 summarizes the sustainability assessment results for 
Alternative A2-3. 

8.3.3.1.6 Cost 

Table 8-2 summarizes the present-value costs for Alternative A2-3. Capital costs 
include site preparation, focused soil excavation from the area identified in Figure 7-4 
and disposal of contaminated soil (14,400 cf), clean backfill, and topsoil and seeding. 
No O&M of the excavated area would be necessary after completing excavation and 



 

8-81 

 

 
Corrective Measures 
Study Report 
Solvent Dock Area 

disposal activities. O&M costs for MNA of the remaining Area 2 and operation of the 
GCTS until NYSDEC SGVs would be achieved are included. 

Total capital costs are estimated to be approximately $467,000. Annual O&M costs for 
MNA, institutional controls, and continued operation of the existing GCTS are 
estimated to be approximately $51,000 for the first 10 years. In year 11 the O&M costs 
for the GCTS will no longer be split between Area 1 and Area 2 and so the Area 2 costs 
will increase to $84,000 for the remaining 20 years. The total present-value life-cycle 
cost of Alternative A2-3 was calculated using a discount rate of 7 percent based on 
USEPA guidance (USEPA 2000). The life-cycle cost is $1,446,000. 

8.3.4 Alternative A2-4: Continued Operation of the GCTS, Complete Excavation, Institutional 
Controls and MNA 

Alternative A2-4 implements excavation in Area 2, continues operation of the current 
FNPD GCTS network, continues institutional controls and implements MNA in Area 2 
wells, as discussed in Section 7.3.2.4. A detailed analysis of corrective measure action 
Alternative A2-4 is provided in the following sections. 

8.3.4.1.1 Long-Term Effectiveness 

Alternative A2-4 would achieve long-term effectiveness and permanence by 
permanently removing soil with concentrations higher than NYSDEC PGSCOs that can 
be reached from the site and transferring it to an approved disposal facility. Due to the 
large amount of utilities in the proposed excavation areas, some of these may not be 
able to be relocated or avoided to access soils; therefore, these soils would be left in 
place. Additionally, sheeting would be used to get close to the building footprints 
without compromising the integrity of the building. If, however, during excavation 
detections were identified beneath the building, the foundation of the building would not 
be compromised and the soil would be left in place. After the COC mass has been 
reduced by excavation, ongoing natural attenuation processes would be monitored 
until SGVs are achieved. The GCTS was installed at the site as an interim measure in 
1996 and has proven effective at maintaining hydraulic control of the groundwater at 
the site. Alternative A2-4 would achieve long-term effectiveness and permanence. 

8.3.4.1.2 Reduction of Toxicity, Mobility, or Volume of Wastes 

Excavation and off-site disposal of VOC-contaminated soil would permanently 
eliminate the mobility, toxicity, and volume of COC mass in soil at Area 2 of the FNPD, 
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although the disposal facility would have to handle the contaminated soil. Dewatering 
during excavation would permanently eliminate the mobility, toxicity, and volume of 
COC mass in extracted groundwater through destruction in the GCTS air stripper. The 
statutory preference for treatment as a principal element is satisfied by excavation used 
in Alternative A2-4. 

8.3.4.1.3 Short-Term Effectiveness 

Implementation of this alternative would pose marginally higher risks to the community, 
workers, and the environment. Excavation and disposal would be completed using 
approved methods and employing engineering controls to protect the community, 
workers, and the environment. Potential risks would be limited to on-site populations for 
excavation activities; potential risks apply to both on-site and off-site populations for the 
transportation and disposal of excavated soil. RGCs and protectiveness would be 
achieved in less than 2 months. 

8.3.4.1.4 Implementability 

Implementation of this alternative is both technically and administratively feasible. The 
implementation would require the identification and field location of an extensive utility 
network within the proposed footprint. Those utilities would then either require rerouting 
or isolation with an avoidance plan as part of the excavation to protect worker safety. 
The excavation would interfere with ongoing operations at the property due to the need 
to isolate or relocate utilities. Coordination between the property occupants would be 
needed to achieve the work. The excavation would be completed using standard 
excavation techniques including sheeting and shoring in the areas adjacent to the 
building footprints and locally available equipment and materials for backfill. Excavated 
soil would be disposed of at an approved facility. Similarly, the expertise necessary to 
conduct these activities would be readily available. Future soil corrective measure 
actions in Area 2 would be unnecessary if this alternative is implemented. Ongoing 
operation of the GCTS and natural attenuation monitoring would still be required until 
groundwater SGVs are achieved. 

8.3.4.1.5 Sustainability 

Analysis of the sustainability of Alternative A2-4 determined that excavation of 
contaminated soil with off-site disposal is a conventional technology that typically uses 
large-scale fuel-powered construction equipment with high energy requirements and 
elevated air emissions. Excavation would generate considerable amounts of waste 
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materials (soil) and require materials and resources for construction and restoration. 
Soil would be transported via truck to an off-site disposal facility. This alternative poses 
additional health and safety risks associated with excavations and the use of large-
scale construction equipment. Implementation of this alternative would require a long 
period of operation for the MNA, GCTS operation and institutional controls 
components. Total impacts associated with this corrective measure alternative are 
considerably higher than for other alternatives due to the additional components of the 
excavation. Table 8-1 summarizes the sustainability assessment results for Alternative 
A2-4. 

8.3.4.1.6 Cost 

Table 8-2 summarizes the present-value costs for Alternative A2-4. Capital costs 
include site preparation; complete soil excavation from the area identified on Figure 7-
5; and disposal of contaminated soil (31,500 cf), clean backfill, and topsoil and seeding. 
No O&M of the excavated area would be necessary after completing excavation and 
disposal activities. O&M costs for MNA of the remaining Area 2 and operation of the 
GCTS until NYSDEC SGVs would be achieved are included. 

Total capital costs are estimated to be approximately $1,085,000. Annual O&M costs 
for MNA, institutional controls, and continued operation of the existing GCTS are 
estimated to be approximately $51,000 for the first 10 years. In year 11 the O&M costs 
for the GCTS will no longer be split between Area 1 and Area 2 and the Area 2 costs 
will increase to $84,000 for the remaining 20 years. The total present-value life-cycle 
cost of Alternative A2-4 was calculated using a discount rate of 7 percent based on 
USEPA guidance (USEPA 2000). The life-cycle cost is $2,064,000. 

8.4 Comparative Analysis of Corrective Measures 

This section evaluates the relative performance of each alternative in relation to each 
specific evaluation criterion. The comparative analyses of corrective measure 
alternatives for Area 1 and Area 2 are outlined in Tables 8-3 and 8-4, respectively, and 
briefly discussed below. The ranking of the alternatives is provided in Table 8-5. The 
“no action” alternative does not meet the RGCs and is not included in the discussions 
below.  

8.4.1 Comparative Analysis of Area 1 Corrective Measures  

A comparison of the Area 1 corrective measures is provided in the following sections. 
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8.4.1.1.1 Overall Protection of Human Health and the Environment and Long-Term 
Effectiveness 

Alternatives A1-2 and A1-3 involve institutional controls to ensure protection of human 
health and the environment, continued operation of the existing trench network to 
intercept groundwater containing COC and remove mass, and MNA sampling to 
monitor natural attenuation processes in Area 1. Alternatives A1-2 and A1-3 would 
protect human health and the environment, achieve the RGCs, and provide long-term 
effectiveness and permanence. No improvement in long-term effectiveness is achieved 
by Alternative A1-3 compared to A1-2. Alternative A1-1 receives a ranking of 1. 
Alternative A1-2 and A1-3 both receive a ranking of 5. (Table 8-5) 

8.4.1.1.2 Reduction in the Toxicity, Mobility or Volume of Wastes 

Alternatives A1-2 and A1-3 include continued operation of the existing trench network 
to intercept groundwater from the FNPD, which limits the mobility of contaminated 
groundwater, and reduces its toxicity by increasing the exchange of groundwater pore 
volumes within Area 1. Alternative A1-3 would create a larger volume of waste than A1-
2 due to the additional water recovered through the extended trench. Additionally, 
waste would be created during construction activities for Alternative A1-3. Alternative 
A1-1 receives a ranking of 1 since the toxicity and mobility are not reduced if nothing is 
done at the site. Alternative A1-2 receives a ranking of 5 since under current operations 
at the site the toxicity and mobility are reduced out weighing the wastes created. A1-3 
receives a ranking of 3 since the toxicity and mobility are reduced but the volume of 
waste is increased. (Table 8-5) 

8.4.1.1.3 Short-Term Effectiveness 

Alternative A1-2 would involve no additional construction activities posing short-term 
exposure risks to human health or the environment. Alternative A1-3 would pose limited 
exposure risks to the community, workers, and the environment during GCTS 
expansion. Neither option would achieve SGVs in the short-term but both would 
achieve RGCs in the long-term. No improvement in short-term effectiveness is 
achieved by Alternative A1-3 compared to A1-2. 

Alternative A1-2 receives a ranking of 5 since it is more protective of human health and 
the environment because Alternative A1-3 would involve the trenching and excavation 
needed to extend the collection system. Alternative A1-3 receives a ranking of 3. The 
excavation could bring the workers into contact with site groundwater that contains 
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concentrations above the SGVs and could create an inhalation risk due to the 
volatilization of the VOCs in groundwater. Alternative A1-1 receives a ranking of 1 
(Table 8-5). 

8.4.1.1.4 Implementability 

Alternative A1-2 is readily implementable, as it requires no additional construction or 
administrative activities. Alternative A1-3 is technically and administratively feasible; 
however, implementation would require location of the known utilities within the area 
due to the uncertain locations and could result in the need for avoidance and rerouting. 
The possible need for avoidance and rerouting results in a ranking of 2 for Alternative 
A1-3 compared to A1-2 which receives a ranking of 5. Alternative A1-1 receives a 
ranking of 1 (Table 8-5). 

8.4.1.1.5 Sustainability 

The environmental impacts associated with these alternatives are directly affected by 
the project period to reach the SGVs. Both Alternatives A1-2 and A1-3 present energy 
and water consumption, as well as a carbon footprint and waste generation due to the 
estimated long life-cycle associated with continuous operation of a groundwater 
extraction and treatment system. Alternative A1-3 is less sustainable than A1-2 due to 
the increased water recovered and the associated process and treatment of that water.    

On-site land impacts are considered minimal for both alternatives, with Alternative A1-2 
presenting the lowest impact because site conditions would not change. The 
stewardship analysis focuses on best practices to implement technologies that are 
applicable through all the alternatives and does not serve as a differentiator between 
technologies in this instance. Overall, total expected environmental impacts associated 
with Alternatives A1-2 are lower than those of the Alternative A1-3, giving Alternative 
A1-2 a higher rank. 

The additional sustainability impacts results in a ranking of 3 for Alternative A1-3 
compared to A1-2 which receives a ranking of 5. Alternative A1-1 receives a ranking of 
1 (Table 8-5). 

8.4.1.1.6 Cost 

Alternative A1-2 has a lower present-value life-cycle cost of $359,000, as no additional 
construction costs would be required. Alternative A1-3 has the highest present-value 
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life-cycle cost of $855,000 due to the capital cost of construction and an increase in the 
operations costs.  

Alternative A1-1 receives a ranking of 5 since no costs are associated with alternative. 
As the most expensive alternative, Alternative A1-3 receives a ranking of 1. Alternative 
A1-2 receives a ranking of 3 comparatively (Table 8-5). 

8.4.2 Comparative analysis of Area 2 Corrective Measures 

A comparison of the Area 2 corrective measures is provided in the following sections. 

8.4.2.1.1 Overall Protection of Human Health and the Environment and Long-Term 
Effectiveness 

Alternatives A2-2 through A2-4 would implement institutional controls to ensure 
protection of human health and the environment, would continue operation of the 
existing trench network to intercept groundwater containing COC and remove 
contaminant mass, and implement MNA sampling to monitor natural attenuation 
processes in Area 2. With the maintenance of these current site activities, Alternatives 
A2-2 through A2-4 would protect human health and the environment, achieve the 
RGCs, and provide long-term effectiveness and permanence. No improvement in long-
term effectiveness is achieved by Alternatives A2-3 and A2-4 compared to A2-2. 
Alternative A2-1 receives a ranking of 1. Alternatives A2-2 through A2-4 receive a 
ranking of 5 (Table 8-5). 

8.4.2.1.2 Reduction in the Toxicity, Mobility, or Volume of Wastes 

Alternatives A2-2 through A2-4 involve the continued operation of the existing trench 
network to intercept groundwater containing COC and reduce its toxicity by increasing 
the exchange of groundwater pore volumes within Area 2. With the maintenance of 
these current site activities, Alternatives A2-2 through A2-4 would all reduce toxicity, 
mobility, and create wastes. Alternatives A2-3 and A2-4 create larger waste volumes 
than A2-2 because all of the removed soil and groundwater would need to be treated or 
relocated off site. More wastes would be generated by each active alternative in the 
order A2-2 < A2-3 < A2-4.  Alternative A2-1 receives a ranking of 1 since the toxicity 
and mobility are not reduced if nothing is done at the site. Alternative A2-2 receives a 
ranking of 5 and A2-3 and A2-4 receive rankings of 3 and 2, respectively (Table 8-5). 
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8.4.2.1.3 Short-Term Effectiveness 

Alternative A2-2 would involve no additional construction that would pose short-term 
exposure risks to human health or the environment. Alternatives A2-3 and A2-4 would 
pose higher risks to workers and the environment through the use of large-scale fuel-
powered construction equipment during the excavation. Additionally, the excavation 
would require working in an area with a number of utilities that are known to be 
present, but where specific field locations are not known. Contact with the utilities 
would endanger workers at the site. Some increase in short-term effectiveness may be 
achieved by removing soil and groundwater from Area 2; however, due to the 
complexity of the soil matrix, residual dissolved mass would remain. The residual 
dissolved mass greater than SGVs limits the short-term effectiveness of the excavation 
technologies. 

Alternative A2-2 does not include additional source corrective measure actions and 
results in a 30-year timeframe, but would achieve RGCs through attenuation of the soil 
and groundwater concentrations currently present above the PGSCOs and the SGVs. 
Alternative A2-3 and A2-4 would remove portions of the soil in Area 2, where 
concentrations have the potential to contribute to groundwater. Though this action 
would remove some mass from the soil, the timeframe to cleanup is still assumed to be 
30 years due to the low permeability of the soil, the distribution of COCs in 
groundwater, and the potential for dissolved concentrations to be trapped in other 
portions of Area 2 that would require a long period of flushing and continued natural 
attenuation to reach SGVs. Therefore, Alternatives A2-3 and A2-4 would remove or 
destroy some source area material in soil, but would not reduce the estimated period of 
the overall alternative. 

Alternative A2-2 receives a ranking of 5 since it is protective of human health and the 
environment with the least additional waste created.  Alternative A2-3 would involve 
excavation and receives a ranking of 3. Alternative A2-4 creates more waste through 
excavation and receives a ranking of 2. The excavation could bring the workers into 
contact with site groundwater that contains concentrations above the SGVs and could 
create an inhalation risk due to the volatilization of the VOCs in groundwater. 
Alternative A2-1 receives a ranking of 1 (Table 8-5). 

8.4.2.1.4 Implementability 

Alternative A2-2 is readily implementable, as it requires no additional construction or 
administrative activities. Alternatives A2-3 and A2-4 are technically and administratively 
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feasible and would be completed using standard excavation techniques and locally 
available equipment and materials for backfill. Implementation would require location of 
the known utilities within the area due to the uncertain locations. This effort would 
require extensive administrative activities to confirm utility locations and would possibly 
require avoidance and rerouting of the utilities to maintain worker health and facility 
viability.  

The possible need for avoidance and rerouting results in a ranking of 2 for Alternative 
A2-4 and a ranking of 3 for Alternative A2-3 compared to A2-2 which receives a ranking 
of 5. Alternative A2-1 receives a ranking of 1 (Table 8-5). 

8.4.2.1.5 Sustainability 

The environmental impacts associated with these alternatives are directly affected by 
the project period required to reach the SGVs. All three alternatives have a timeframe 
of 30 years due to the distribution of COC in groundwater and the low hydraulic 
conductivity of the soil limiting flushing and migration. Due to the continued operation of 
the GCTS and implementation of the SMP and MNA plan during that time, high energy, 
water consumption, carbon footprint expansion, and waste generation would occur due 
to their estimated long life-cycle. Alternative A2-4 presents the largest carbon footprint 
and the highest risk to worker health and safety due to the use of large-scale fuel-
powered construction equipment necessary for the excavation activities and the large 
area of excavation. Alternative A2-3 rates slightly higher than Alternative A2-4, but this 
is a concern for both of these alternatives.  

On-site land impacts are considered minimal for all of the alternatives due to the size of 
Area 2, with Alternative A2-2 presenting the lowest impact because site conditions 
would not change under this alternative. The stewardship analysis focuses on best 
practices used to implement technologies that are applicable through all the 
alternatives and does not serve as a differentiator between technologies in this 
instance. Overall, total expected environmental impacts associated with Alternative A2-
2 would be lower than those of the other alternatives, which results in Alternative A2-2 
having the highest rating for sustainability. 

The additional sustainability impacts results in a ranking of 2 for Alternative A2-4 and a 
ranking of 3 for Alternative A2-3 compared to A2-2 which receives a ranking of 5. 
Alternative A2-1 receives a ranking of 1 (Table 8-5). 
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8.4.2.1.6 Cost 

Alternative A2-2 has the lowest present-value life-cycle cost of $979,000, excluding 
Alternative A2-1, as it requires no additional construction costs. Alternatives A2-3 and 
A2-4 have present-value life-cycle costs of $1,385,000 and $1,969,000, respectively, 
with a 30-year estimated project period.  

Alternative A2-1 receives a ranking of 5 since no costs are associated with alternative. 
As the most expensive alternative, Alternative A2-4 receives a ranking of 1. Alternative 
A2-3 receives a ranking of 2 and Alternative A2-2 receives a ranking of 3 comparatively 
(Table 8-5). 

9 Justification and Recommendation of the Corrective Measures 

Consistent with the “RCRA Corrective Action Decision Documents: the Statement of 
Basis and Response to Comments. Directive No. 9902.6” (USEPA 1991), the following 
corrective measure alternatives are recommended for each of the areas identified, 
based on the detailed individual and comparative analysis presented in Section 8. 

9.1 Recommended Corrective Measures 

The recommended corrective measure for Area 1 and Area 2 are outlined below.  

9.1.1 Recommended Area 1 Corrective Measure  

Evaluation of the three alternatives for Area 1 identified Alternative A1-2 as having the 
best balance of the applicable criteria, placing it above the other alternatives evaluated. 
The main factor in the recommendation is that the corrective measures currently 
provide protection of human health and the environment through the operation of the 
GCTS over the past 17 years, which provides hydraulic control of the groundwater, and 
through MNA as part of the Interim Groundwater Monitoring Program. No additional 
actions are required for implementation of this corrective measure, as all of the process 
options are already in place at the site. The other alternatives included expansion of 
the GCTS which would have a negligible positive contribution to the corrective action 
while creating a short-term risk during implementation, increasing the environmental 
footprint and increasing the cost to achieve the RGCs.  
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9.1.2 Recommended Area 2 Corrective Measure 

Evaluation of the four alternatives for Area 2 likewise identified Alternative A2-2 as 
having the best balance of the applicable criteria, placing it above the other alternatives 
evaluated. The main factor in the recommendation is that the corrective measures 
currently provide protection of human health and the environment through the 
operation of the GCTS over the past 17 years, which provides hydraulic control of the 
groundwater, and through MNA as part of the Interim Groundwater Monitoring 
Program. No additional actions are required for implementation of this corrective 
measure, as all of the process options are already in place at the site.  

The other alternatives considered included excavation of soils within Area 2, which 
neither shortens the remediation timeframe nor provides demonstrable additional 
protection of human health and the environment. In addition, the other alternatives 
would pose a short-term risk during implementation, increasing the environmental 
footprint and increasing the cost to achieve RGCs.  

9.2 Corrective Measures Justification  

Alternative A1-2 in Area 1 and A2-2 in Area 2 were selected primarily because the 
technologies are in place and proven to be effective. This is confirmed by the approval 
of identical remedies presented within the Solvent Dock Area CMS, approved by 
NYSDEC (NYSDEC 2009). Although Alternatives A1-3 and A2-3 through A2-4 are also 
acceptable, the additional implementation activities at the site would pose a temporary 
risk to worker safety, create additional negative sustainability impacts, increase waste 
created at the site, and increase costs, while not reducing the timeframe for cleanup or 
increasing protectiveness. 

Alternatives A1-2 and A2-2 will achieve the RGCs specified in Section 6 and the Order 
and will protect human health and the environment. Expansion of the GCTS in Area 1 
and soil excavation in Area 2 would not further protect human health and the 
environment, nor would they shorten the remedial timeframe, thus offering no further 
benefit to the existing controls embodied in Alternatives A1-2 and A2-2. Continued 
GCTS operation in the FNPD area will intercept contaminated groundwater while 
natural attenuation is monitored by the Interim Groundwater Monitoring Program. 
Waste volumes associated with this treatment will not be increased from current 
operations. The existing RUA and proposed SMP at the site will maintain the 
protectiveness of the site.  
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The detailed individual and comparative quantitative analyses of alternatives 
determined that Alternatives A1-2 and A2-2 were the optimal choices for each of the six 
balancing criteria.  

The exposure risk associated with Alternatives A1-2 and A2-2 is minimal. Continued 
GCTS operation and the RUA (and SMP now in preparation) protect the on-site 
population and control the potential for off-site contaminant migration. Some site soils, 
although above PGSCOs, do not carry a risk. Rather, the sole challenge soils pose to 
the site remedial program is their potential contribution to groundwater quality impacts. 
However, the existing Interim Groundwater Monitoring Program previously submitted 
and approved by NYSDEC will continue to monitor the progress of groundwater 
concentrations toward the NYSDEC SGVs. As discussed in Section 5.1.3, the 2012 
Groundwater Monitoring Report (ARCADIS 2013d) concluded that analytical results for 
Objective 1 monitoring wells A1-PZ-2 and A2-PZ-1 show no statistically significant 
trends, either increasing or decreasing, based on the Mann-Kendall analysis. In 
addition, no sudden increases or historical maximum exceedances were identified.  
Based on these statistical results, the program’s performance-monitoring decision tree 
determined that A1-PZ-2 and A2-PZ-1 are subject to the continued level of current 
monitoring. NYSDEC concurred with the conclusions of the report and approved the 
report in August 2013 (NYSDEC 2013). 
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Table 4-1. Monitoring Well and Piezometer Construction Details, Corrective Measures Study Former Northern Perimeter Ditch, Former Lockheed Martin French 
Road Facility, Utica, New York.

From 
(Top)

To 
(Bottom) Top Bottom

MW - 1 4" PVC 10 507.51 507.27 17.20 7.00 --- 17.00 500.5 490.5 Fill/Till 1991 O'Brien & Gere
MW - 2 4" PVC 15 504.95 504.60 16.50 1.50 --- 16.50 503.5 488.5 Fill/Till 1991 O'Brien & Gere
MW - 3 2" PVC 10 507.06 509.45 13.00 3.00 --- 13.00 504.1 494.1 Fill/Till 1991 O'Brien & Gere
MW - 4 2" PVC 10 506.98 506.73 14.00 4.00 --- 14.00 503.0 493.0 Fill/Till 1991 O'Brien & Gere
MW - 5 2" PVC 10 504.72 504.33 14.00 4.00 --- 14.00 500.7 490.7 Fill/Till 1991 O'Brien & Gere
MW - 6 2" PVC 10 505.70 508.06 15.00 5.00 --- 15.00 500.7 490.7 Fill/Till -- O'Brien & Gere
MW - 7 2" PVC 15 507.45 506.94 21.00 6.00 --- 21.00 501.5 486.5 Fill/Till 1993 O'Brien & Gere
MW - 8 2" PVC 10 505.76 505.76 14.50 4.50 --- 14.50 501.3 491.3 Fill/Till 1993 O'Brien & Gere
MW - 9 2" PVC 10 505.18 504.84 13.50 3.50 --- 13.50 501.7 491.7 Fill/Till 1993 O'Brien & Gere
MW - 10 2" PVC 10 504.83 504.48 14.00 4.00 --- 14.00 500.8 490.8 Fill/Till 1993 O'Brien & Gere
MW - 11 2" PVC 20 507.26 507.03 25.00 5.00 --- 25.00 502.3 482.3 Fill/Till 1993 O'Brien & Gere
MW - 12 2" PVC 10 508.60 508.30 23.36 13.00 --- 23.00 495.6 485.6 Fill/Till -- --
MW - 13S 2" PVC 5 506.32 505.81 7.00 2.00 --- 7.00 504.3 499.3 Fill 2008 ARCADIS
MW - 13T 2" PVC 10 506.11 505.68 20.00 10.00 --- 20.00 496.1 486.1 Till 2008 ARCADIS
MW - 13BR 2" PVC 10 506.36 506.12 45.00 35.00 --- 45.00 471.4 461.4 Bedrock 2008 ARCADIS
MW - 14S 2" PVC 10 508.22 507.85 16.00 6.00 --- 16.00 502.2 492.2 Undifferentiated Overburden 2008 ARCADIS
MW - 14BR 2" PVC 10 508.20 507.95 67.20 57.20 --- 67.20 451.0 441.0 Bedrock 2008 ARCADIS
MW - 15S 2" PVC 10 507.60 507.26 20.00 10.00 --- 20.00 497.6 487.6 Undifferentiated Overburden 2008 ARCADIS
MW - 15BR 2" PVC 10 507.53 507.24 67.60 57.60 --- 67.60 449.9 439.9 Bedrock 2008 ARCADIS
MW - 16 2" PVC 10 505.09 504.69 15.5 4.9 --- 14.9 500.2 490.2 Fill/Till 2011 ARCADIS
MW - 17 2" PVC 10 505.04 504.64 15.1 5.1 --- 15.1 499.9 489.9 Fill/Till 2011 ARCADIS
MW - 18 2" PVC 10 505.42 504.97 15.0 5.0 --- 15.0 500.4 490.4 Fill/Till 2011 ARCADIS
MW - 19 2" PVC 10 503.43 503.13 15.5 5.0 --- 15.0 498.4 488.4 Fill/Till 2011 ARCADIS
MW - 20 2" PVC 10 503.70 503.40 14.9 4.9 --- 14.9 498.8 488.8 Fill/Till 2011 ARCADIS
MW - 21 2" PVC 10 504.16 503.66 14.9 4.9 --- 14.9 499.3 489.3 Fill/Till 2011 ARCADIS
PZ - 2 1.5" PVC 5 504.13 503.69 10.25 5.00 --- 10.00 499.1 494.1 Fill/Till -- --
PZ - 4 1.5" PVC 5 505.49 505.13 14.29 9.00 --- 14.00 496.5 491.5 Fill/Till -- --
PZ - 5 1.5" PVC 5 508.44 508.29 10.72 5.70 --- 10.70 502.7 497.7 Till -- --
PZ - 6 1.5" PVC 5 508.52 508.37 10.35 5.40 --- 10.40 503.1 498.1 Till -- --
PZ - 7 1.5" PVC 5 508.51 508.36 10.20 5.00 --- 10.00 503.5 498.5 Till -- --
PZ - 8 1.5" PVC 10 508.43 508.23 16.00 6.00 --- 16.00 502.4 492.4 Till 2008 ARCADIS
PZ - 9 1.5" PVC 5 508.55 508.08 10.00 5.00 --- 10.00 503.6 498.6 Till 2008 ARCADIS
PZ - 10 1.5" PVC 5 508.44 508.14 12.00 7.00 --- 12.00 501.4 496.4 Fill 2008 ARCADIS
PZ - 11 1.5" PVC 2 505.03 504.68 8.50 6.50 --- 8.50 498.5 496.5 Fill 2008 ARCADIS
PZ - 12 1.5" PVC 5 505.94 505.84 10.50 5.50 --- 10.50 500.4 495.4 Fill 2008 ARCADIS
PZ - 13 1.5" PVC 2 504.25 503.98 8.50 6.50 --- 8.50 497.8 495.8 Fill 2008 ARCADIS
PZ - 14 1.5" PVC 5 504.13 504.05 9.00 4.00 --- 9.00 500.1 495.1 Fill 2008 ARCADIS
PZ - 15 1.5" PVC 2 504.72 504.43 8.50 6.50 --- 8.50 498.2 496.2 Fill 2008 ARCADIS
PZ - 16 1.5" PVC 5 504.74 504.53 9.50 4.50 --- 9.50 500.2 495.2 Fill 2009 ARCADIS
PZ - 17 1.5" PVC 5 504.40 504.05 8.50 3.50 --- 8.50 500.9 495.9 Fill 2009 ARCADIS
PZ - 18 1.5" PVC 5 504.20 504.85 9.00 4.00 --- 9.00 500.2 495.2 Fill 2009 ARCADIS
PZ - 19 1.5" PVC 5 504.90 504.60 8.50 3.50 --- 8.50 501.4 496.4 Fill 2009 ARCADIS

Footnotes on Page 2

Date Installed Consultant 
NameMonitoring Well  Diameter/Material Hydrogeologic Unit 

Monitored
Screen 
Length

Top of PVC 
Riser 

Elevation

Well 
Depth     

(ft bgs)

Screen Depth           (ft 
bgs)

Screen/Borehole 
ElevationGround 

Surface 
Elevation
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Table 4-1. Monitoring Well and Piezometer Construction Details, Corrective Measures Study Former Northern Perimeter Ditch, Former Lockheed Martin French 
Road Facility, Utica, New York.

From 
(Top)

To 
(Bottom) Top Bottom

Date Installed Consultant 
NameMonitoring Well  Diameter/Material Hydrogeologic Unit 

Monitored
Screen 
Length

Top of PVC 
Riser 

Elevation

Well 
Depth     

(ft bgs)

Screen Depth           (ft 
bgs)

Screen/Borehole 
ElevationGround 

Surface 
Elevation

PZ - 20 1.5" PVC 5 504.10 503.85 8.00 3.00 --- 8.00 501.1 496.1 Fill 2009 ARCADIS
PZ - 21 1.5" PVC 5 506.00 505.70 9.50 3.00 --- 9.50 503.0 496.5 Fill 2009 ARCADIS
PZ - 22 1" PVC 10 505.54 508.57 11.9 1.5 --- 11.5 504.1 494.1 Fill/Till 2010 ARCADIS
PZ - 23 1" PVC 2 507.05 510.07 20.5 18.1 --- 20.1 489.0 487.0 Till 2010 ARCADIS
PZ - 24 1" PVC 10 504.77 504.77 14.5 4.1 --- 14.1 500.7 490.7 Fill/Till 2010 ARCADIS
PZ - 25 1" PVC 10 507.54 510.62 20.1 9.7 --- 19.7 497.9 487.9 Fill/Till 2010 ARCADIS
PZ - 26 1" PVC 10 507.80 510.95 19.8 9.4 --- 19.4 498.4 488.4 Fill/Till 2010 ARCADIS
PZ - 27 1" PVC 10 504.39 504.12 15.5 5.1 --- 15.1 499.3 489.3 Fill/Till 2010 ARCADIS
PZ - 28 1" PVC 10 504.39 504.12 12.5 2.1 --- 12.1 502.3 492.3 Fill/Till 2010 ARCADIS
PZ - 29 1" PVC 10 504.06 503.84 12.7 2.3 --- 12.3 501.8 491.8 Fill/Till 2010 ARCADIS
PZ - 30 1" PVC 8 505.08 504.72 10.4 2.0 --- 10.0 503.1 495.1 Fill/Till 2010 ARCADIS
PZ - 31 1" PVC 8 505.56 505.17 10.5 2.1 --- 10.1 503.5 495.5 Fill/Till 2010 ARCADIS
PZ - 32 1" PVC 9 505.29 504.90 11.4 2.0 --- 11.0 503.3 494.3 Fill/Till 2010 ARCADIS
PZ - 33 1" PVC 4.3 510.27 510.00 6.6 2.0 --- 6.3 508.3 504.0 Fill/Till 2010 ARCADIS
PZ - 34 1" PVC 9 504.12 503.88 11.4 2.0 --- 11.0 502.1 493.1 Fill/Till 2010 ARCADIS
PZ - 35 1" PVC 10 504.18 503.98 12.7 2.3 --- 12.3 501.9 491.9 Fill/Till 2010 ARCADIS
PZ - 36 1" PVC 10 504.23 504.23 12.1 1.7 --- 11.7 502.5 492.5 Fill/Till 2010 ARCADIS
PZ - 39 1" PVC 10 504.71 504.51 11.9 1.5 --- 11.5 503.2 493.2 Fill/Till 2010 ARCADIS
PZ - 40 1" PVC 10 506.46 506.68 11.7 1.3 --- 11.3 505.2 495.2 Fill/Till 2010 ARCADIS
PZ - 41 1" PVC 10 506.55 506.27 11.8 1.4 --- 11.4 505.2 495.2 Fill/Till 2010 ARCADIS
PZ - 42 1" PVC 10 505.45 505.18 11.5 1.1 --- 11.1 504.4 494.4 Fill/Till 2010 ARCADIS
A1-PZ1 1" PVC 10 503.96 503.77 12.6 2.4 --- 12.4 501.5 491.5 Fill/Till 2010 ARCADIS
A1-PZ2 1" PVC 10 503.25 503.00 12.5 2.1 --- 12.1 501.2 491.2 Fill/Till 2010 ARCADIS
A2-PZ1 1" PVC 10 510.04 509.00 15.2 4.8 --- 14.8 505.3 495.3 Fill/Till 2010 ARCADIS
A2-PZ2 1" PVC 10 509.90 509.74 15.3 4.9 --- 14.9 505.0 495.0 Fill/Till 2010 ARCADIS
A2-PZ3 1" PVC 10 509.67 509.46 12.3 1.9 --- 11.9 507.8 497.8 Fill/Till 2010 ARCADIS
A2-PZ4 1" PVC 12 509.56 509.40 15.0 2.6 --- 14.6 507.0 495.0 Fill/Till 2010 ARCADIS
A2-PZ5 1" PVC 10 510.24 510.03 12.6 2.2 --- 12.2 508.1 498.1 Fill/Till 2010 ARCADIS
A2-PZ6 1" PVC 12 509.92 509.74 14.3 1.9 --- 13.9 508.0 496.0 Fill/Till 2010 ARCADIS
A2-PZ7 1" PVC 12.4 509.74 509.59 15.0 2.6 --- 15.0 507.2 494.8 Fill/Till 2010 ARCADIS
A2-PZ8 1" PVC 12 509.91 509.70 15.0 2.6 --- 14.6 507.3 495.3 Fill/Till 2010 ARCADIS
Notes:

All elevations are reported as feet mean sea level (ft msl)
Construction details for MW-1, MW-6, PZ-2, and PZ-4 through PZ-7 estimated based on field measurements
--  =  Unknown detail
Top of PVC pipe elevations for PZ-11 through PZ-16 are applicable to groundwater levels collected in December 2008.
Survey data is referenced horizontally to the NAD83 and projected on the New York State Plane Coordinate System (Central Zone)
The reference vertical benchmark is the finished floor elevation of the southeasterly corner of the Boiler House Building (Elevation 506.50 feet)
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Table 4-2. Groundwater Elevation Measurements, Corrective Measures Study Former Northern Perimeter Ditch, 
Former Lockheed Martin French Road Facility, Utica, New York.

MW - 1 Fill/Till 507.27 8.38 498.89 8.64 498.63 8.74 498.53 8.53 498.74
MW - 2 Fill/Till 504.60 -- -- 5.91 498.69 5.98 498.62 5.93 498.67
MW - 3 Fill/Till 509.45 10.90 498.55 -- -- 11.20 498.25 10.93 498.52
MW - 4 Fill/Till 506.73 11.48 495.25 11.70 495.03 11.81 494.92 11.31 495.42
MW - 5 Fill/Till 504.33 -- -- 4.73 499.60 5.32 499.01 4.85 499.48
MW - 6 Fill/Till 508.06 5.59 502.47 6.36 501.70 6.91 501.15 6.49 501.57
MW - 7 Fill/Till 506.94 8.10 498.84 8.01 498.93 7.92 499.02 7.57 499.37
MW - 9 Fill/Till 504.84 8.27 496.57 3.41 501.43 3.69 501.15 2.97 501.87
MW - 10 Fill/Till 504.48 4.99 499.49 5.37 499.11 5.49 498.99 5.16 499.32
MW - 11 Fill/Till 507.03 10.67 496.36 8.47 498.56 8.27 498.76 7.88 499.15
MW - 12 Fill/Till 508.30 -- -- 12.00 496.30 12.12 496.18 12.12 496.18
MW - 13S Fill 505.81 6.94 498.87 DRY -- DRY -- DRY --
MW - 13T Till 505.68 -- -- -- -- -- -- -- --
MW - 13BR Bedrock 506.12 10.67 495.45 10.05 496.07 -- -- 10.82 495.30

MW - 14S Undifferentiated 
Overburden 507.85 10.31 497.54 10.64 497.21 10.79 497.06 10.84 497.01

MW - 14BR Bedrock 507.95 56.31 451.64 51.30 456.65 46.10 461.85 41.77 466.18

MW - 15S Undifferentiated 
Overburden 507.26 8.19 499.07 8.44 498.82 8.62 498.64 8.67 498.59

MW - 15BR Bedrock 507.24 29.20 478.04 28.28 478.96 27.31 479.93 26.43 480.81
MW - 16 Fill/Till 504.69 4.19 500.50 4.25 500.44 4.46 500.23 4.45 500.24
MW - 17 Fill/Till 504.64 2.40 502.24 4.14 500.50 4.13 500.51 3.68 500.96
MW - 18 Fill/Till 504.97 1.48 503.49 3.45 501.52 3.61 501.36 3.40 501.57
MW - 19 Fill/Till 503.13 1.19 501.94 1.42 501.71 1.46 501.67 1.02 502.11
MW - 20 Fill/Till 503.40 1.98 501.42 2.50 500.90 2.83 500.57 2.68 500.72
MW - 21 Fill/Till 503.66 3.50 500.16 3.30 500.36 3.12 500.54 3.11 500.55
PZ - 2 Fill 503.69 2.35 501.34 2.98 500.71 4.96 498.73 3.71 499.98
PZ - 4 Fill 505.13 0.00 505.13 2.85 502.28 3.00 502.13 1.29 503.84
PZ - 5 Till 508.29 9.04 499.25 10.11 498.18 9.88 498.41 9.44 498.85
PZ - 6 Till 508.37 9.22 499.15 9.48 498.89 9.44 498.93 9.95 498.42
PZ - 7 Till 508.36 8.96 499.40 9.12 499.24 9.13 499.23 9.00 499.36
PZ - 8 Till 508.23 9.38 498.85 DRY -- DRY -- 9.43 498.80
PZ - 9 Till 508.08 8.05 500.03 8.15 499.93 8.06 500.02 8.04 500.04
PZ - 10 Fill 508.14 8.88 499.26 9.08 499.06 9.10 499.04 8.98 499.16
PZ - 11R Fill 504.68 8.50 496.18 8.76 495.92 8.74 495.94 8.55 496.13
PZ - 13R Fill 503.98 8.06 495.92 8.16 495.82 8.15 495.83 8.13 495.85
PZ - 17 Fill 504.05 9.89 494.16 7.30 496.75 7.75 496.30 7.41 496.64
PZ - 18 Fill 504.85 7.89 496.96 7.97 496.88 8.08 496.77 7.98 496.87
PZ - 19 Fill 504.60 7.29 497.31 7.43 497.17 7.52 497.08 7.23 497.37
PZ - 20 Fill 503.85 6.89 496.96 7.14 496.71 7.28 496.57 6.86 496.99
PZ - 21 Fill 505.70 DRY -- DRY -- DRY -- DRY --
PZ - 22 Fill/Till 508.57 7.07 501.50 7.79 500.78 8.54 500.03 8.62 499.95
PZ - 23 Till 510.07 6.55 503.52 6.81 503.26 7.24 502.83 6.75 503.32
PZ - 24 Fill/Till 504.77 10.55 494.22 10.85 493.92 11.02 493.75 11.00 493.77
PZ - 25 Fill/Till 510.62 6.37 504.25 6.72 503.90 6.98 503.64 6.80 503.82
PZ - 26 Fill/Till 510.95 9.04 501.91 9.24 501.71 9.48 501.47 9.42 501.53
PZ - 27 Fill/Till 504.12 10.56 493.56 11.00 493.12 11.30 492.82 11.43 492.69
PZ - 28 Fill/Till 504.12 3.64 500.48 3.93 500.19 4.20 499.92 3.91 500.21
PZ - 29 Fill/Till 503.84 2.02 501.82 2.71 501.13 3.00 500.84 2.26 501.58
PZ - 30 Fill/Till 504.72 3.76 500.96 4.18 500.54 4.37 500.35 3.98 500.74
PZ - 31 Fill/Till 505.17 1.42 503.75 1.49 503.68 2.61 502.56 0.00 505.17
PZ - 32 Fill/Till 504.90 0.00 504.90 2.32 502.58 2.98 501.92 0.60 504.30
PZ - 33 Fill/Till 510.00 3.60 506.40 DRY -- DRY -- DRY --
PZ - 34 Fill/Till 503.88 2.52 501.36 2.80 501.08 3.30 500.58 3.11 500.77
PZ - 35 Fill/Till 503.98 3.21 500.77 2.06 501.92 2.56 501.42 1.95 502.03
PZ - 36 Fill/Till 504.23 0.00 504.23 2.79 501.44 2.00 502.23 1.73 502.50
PZ - 39 Fill/Till 504.51 3.25 501.26 3.87 500.64 4.00 500.51 3.10 501.41
PZ - 40 Fill/Till 506.68 -- -- 5.05 501.63 5.39 501.29 4.93 501.75
PZ - 41 Fill/Till 506.27 4.70 501.57 4.80 501.47 5.07 501.20 4.63 501.64
PZ - 42 Fill/Till 505.18 -- -- 0.61 504.57 1.15 504.03 0.55 504.63
A1-PZ1 Fill/Till 503.77 -- -- 2.12 501.65 2.37 501.40 1.50 502.27
A1-PZ2 Fill/Till 503.00 1.83 501.17 1.27 501.73 2.66 500.34 2.30 500.70
A2-PZ1 Fill/Till 509.00 4.18 504.82 4.44 504.56 5.85 503.15 4.10 504.90
A2-PZ2 Fill/Till 509.74 6.30 503.44 6.66 503.08 6.77 502.97 6.15 503.59
A2-PZ3 Fill/Till 509.46 1.60 507.86 3.72 505.74 4.41 505.05 2.85 506.61
A2-PZ4 Fill/Till 509.40 0.00 509.40 2.10 507.30 5.52 503.88 0.82 508.58
A2-PZ5 Fill/Till 510.03 3.70 506.33 7.84 502.19 8.01 502.02 6.38 503.65
A2-PZ6 Fill/Till 509.74 0.00 509.74 2.31 507.43 4.63 505.11 0.50 509.24
A2-PZ7 Fill/Till 509.59 2.98 506.61 6.28 503.31 6.61 502.98 5.61 503.98
A2-PZ8 Fill/Till 509.70 0.28 509.42 5.75 503.95 6.69 503.01 0.99 508.71

Notes:
1. "--" - Not measured
2. DRY - No measurable water
3. Depth to water measured from top of PVC riser 

Monitoring 
Well

Hydrogeologic Unit 
Monitored

Top of PVC 
Riser Elevation

1/1/2012 4/1/2012

Depth to Water Groundwater 
Elevation Depth to Water Groundwater 

Elevation

4. All measurment presented above are in feet Above 
Mean Sea Level (AMSL), as measured from July 1997 
National Geodetic Survey datum.

Groundwater 
Elevation Depth to Water Groundwater 

Elevation
7/9/2012 10/4/2012

Depth to Water
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Table 4-2. Groundwater Elevation Measurements, Corrective Measures Study Former Northern Perimeter Ditch, 
Former Lockheed Martin French Road Facility, Utica, New York.

MW - 1 Fill/Till 507.27
MW - 2 Fill/Till 504.60
MW - 3 Fill/Till 509.45
MW - 4 Fill/Till 506.73
MW - 5 Fill/Till 504.33
MW - 6 Fill/Till 508.06
MW - 7 Fill/Till 506.94
MW - 9 Fill/Till 504.84
MW - 10 Fill/Till 504.48
MW - 11 Fill/Till 507.03
MW - 12 Fill/Till 508.30
MW - 13S Fill 505.81
MW - 13T Till 505.68
MW - 13BR Bedrock 506.12

MW - 14S Undifferentiated 
Overburden 507.85

MW - 14BR Bedrock 507.95

MW - 15S Undifferentiated 
Overburden 507.26

MW - 15BR Bedrock 507.24
MW - 16 Fill/Till 504.69
MW - 17 Fill/Till 504.64
MW - 18 Fill/Till 504.97
MW - 19 Fill/Till 503.13
MW - 20 Fill/Till 503.40
MW - 21 Fill/Till 503.66
PZ - 2 Fill 503.69
PZ - 4 Fill 505.13
PZ - 5 Till 508.29
PZ - 6 Till 508.37
PZ - 7 Till 508.36
PZ - 8 Till 508.23
PZ - 9 Till 508.08
PZ - 10 Fill 508.14
PZ - 11R Fill 504.68
PZ - 13R Fill 503.98
PZ - 17 Fill 504.05
PZ - 18 Fill 504.85
PZ - 19 Fill 504.60
PZ - 20 Fill 503.85
PZ - 21 Fill 505.70
PZ - 22 Fill/Till 508.57
PZ - 23 Till 510.07
PZ - 24 Fill/Till 504.77
PZ - 25 Fill/Till 510.62
PZ - 26 Fill/Till 510.95
PZ - 27 Fill/Till 504.12
PZ - 28 Fill/Till 504.12
PZ - 29 Fill/Till 503.84
PZ - 30 Fill/Till 504.72
PZ - 31 Fill/Till 505.17
PZ - 32 Fill/Till 504.90
PZ - 33 Fill/Till 510.00
PZ - 34 Fill/Till 503.88
PZ - 35 Fill/Till 503.98
PZ - 36 Fill/Till 504.23
PZ - 39 Fill/Till 504.51
PZ - 40 Fill/Till 506.68
PZ - 41 Fill/Till 506.27
PZ - 42 Fill/Till 505.18
A1-PZ1 Fill/Till 503.77
A1-PZ2 Fill/Till 503.00
A2-PZ1 Fill/Till 509.00
A2-PZ2 Fill/Till 509.74
A2-PZ3 Fill/Till 509.46
A2-PZ4 Fill/Till 509.40
A2-PZ5 Fill/Till 510.03
A2-PZ6 Fill/Till 509.74
A2-PZ7 Fill/Till 509.59
A2-PZ8 Fill/Till 509.70

Notes:
1. "--" - Not measured
2. DRY - No measurable water
3. Depth to water measured from top of PVC riser 

Monitoring 
Well

Hydrogeologic Unit 
Monitored

Top of PVC 
Riser Elevation

4. All measurment presented above are in feet Above 
Mean Sea Level (AMSL), as measured from July 1997 
National Geodetic Survey datum.

8.02 499.25 7.82 499.45 6.43 500.84 8.86 498.41
5.31 499.29 -- -- 3.90 500.70 6.25 498.35

10.57 498.88 10.51 498.94 9.40 500.05 11.28 498.17
10.99 495.74 10.45 496.28 7.69 499.04 11.72 495.01
4.56 499.77 3.57 500.76 4.15 500.18 5.17 499.16
6.18 501.88 6.06 502.00 5.58 502.48 6.44 501.62
8.41 498.53 8.36 498.58 7.47 499.47 7.67 499.27
2.88 501.96 2.41 502.43 2.24 502.60 3.57 501.27
4.72 499.76 4.35 500.13 3.00 501.48 5.65 498.83
8.31 498.72 8.26 498.77 7.49 499.54 7.89 499.14

-- -- -- -- 11.00 497.30 12.06 496.24
6.60 499.21 6.41 499.40 5.26 500.55 DRY --

-- -- -- -- -- -- -- --
10.18 495.94 9.85 496.27 9.45 496.67 9.55 496.57

10.54 497.31 10.43 497.42 8.95 498.90 10.67 497.18
60.11 447.84 55.35 452.60 46.47 461.48 43.46 464.49

8.42 498.84 8.25 499.01 7.45 499.81 8.48 498.78
25.50 481.74 24.75 482.49 23.87 483.37 23.02 484.22
3.75 500.94 5.44 499.25 3.42 501.27 3.91 500.78
2.03 502.61 3.06 501.58 3.54 501.10 3.65 500.99
3.02 501.95 3.34 501.63 3.23 501.74 3.22 501.75
1.05 502.08 1.15 501.98 0.50 502.63 1.18 501.95
2.12 501.28 1.92 501.48 1.10 502.30 2.48 500.92
3.47 500.19 2.52 501.14 2.15 501.51 2.62 501.04

-- -- 0.30 503.39 1.75 501.94 2.05 501.64
-- -- 1.09 504.04 1.55 503.58 3.05 502.08

9.34 498.95 9.77 498.52 9.52 498.77 DRY --
9.37 499.00 9.40 498.97 9.02 499.35 9.27 499.10
9.04 499.32 9.08 499.28 8.61 499.75 8.85 499.51
9.20 499.03 9.58 498.65 8.20 500.03 9.10 499.13
8.15 499.93 8.15 499.93 7.71 500.37 7.82 500.26
8.95 499.19 9.04 499.10 8.33 499.81 8.91 499.23
8.55 496.13 9.43 495.25 7.69 496.99 8.73 495.95
8.19 495.79 8.07 495.91 8.05 495.93 8.15 495.83
6.89 497.16 6.58 497.47 -- -- 7.02 497.03
7.94 496.91 7.82 497.03 7.47 497.38 8.02 496.83
7.36 497.24 7.26 497.34 6.83 497.77 7.45 497.15
6.98 496.87 6.74 497.11 6.41 497.44 7.20 496.65
DRY -- DRY -- DRY -- DRY --
7.23 501.34 0.30 508.27 6.17 502.40 8.24 500.33
6.68 503.39 6.56 503.51 5.85 504.22 6.65 503.42

10.73 494.04 40.65 464.12 10.05 494.72 11.02 493.75
6.46 504.16 6.59 504.03 5.66 504.96 6.51 504.11
8.92 502.03 9.26 501.69 9.40 501.55 9.12 501.83

10.53 493.59 10.61 493.51 6.81 497.31 11.15 492.97
-- -- 3.45 500.67 3.28 500.84 4.00 500.12
-- -- 2.09 501.75 2.11 501.73 2.60 501.24

3.61 501.11 3.82 500.90 3.45 501.27 3.85 500.87
0.28 504.89 0.25 504.92 0.34 504.83 0.91 504.26
0.34 504.56 0.22 504.68 0.00 504.90 1.85 503.05
DRY -- DRY -- DRY -- DRY --
2.50 501.38 2.41 501.47 1.60 502.28 2.91 500.97
4.17 499.81 0.00 503.98 1.09 502.89 2.20 501.78
1.23 503.00 0.40 503.83 -- -- 1.30 502.93
3.28 501.23 2.69 501.82 1.75 502.76 4.03 500.48
4.68 502.00 4.60 502.08 4.12 502.56 5.70 500.98
4.54 501.73 4.28 501.99 3.95 502.32 4.78 501.49
0.41 504.77 0.40 504.78 0.40 504.78 0.35 504.83
2.07 501.70 0.70 503.07 0.80 502.97 1.95 501.82
1.84 501.16 1.42 501.58 1.07 501.93 2.19 500.81
3.88 505.12 3.90 505.10 3.32 505.68 4.30 504.70
6.19 503.55 6.64 503.10 6.47 503.27 6.54 503.20
1.70 507.76 2.68 506.78 0.79 508.67 3.65 505.81
0.28 509.12 0.48 508.92 -- -- 1.97 507.43
DRY -- 7.42 502.61 0.85 509.18 7.81 502.22
0.40 509.34 0.39 509.35 0.30 509.44 1.47 508.27
1.70 507.89 5.71 503.88 0.10 509.49 6.35 503.24
0.53 509.17 0.65 509.05 0.20 509.50 5.51 504.19

1/13/2013 4/2/2013 7/8/2013 10/1/2013

Depth to Water Groundwater 
Elevation

Groundwater 
Elevation Depth to Water Groundwater 

Elevation Depth to Water Groundwater 
Elevation Depth to Water
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Table 4-3.  AOC 1 - Volatile Organic Compounds in Groundwater Samples, Corrective Measures Study Former Northern Perimeter Ditch, Former Lockheed Martin French Road Facility, Utica, New York.

Location ID: A1-PZ-1 A1-PZ-1 A1-PZ-1 A1-PZ-1 A1-PZ-1 A1-PZ-1 A1-PZ-1 A1-PZ-2 A1-PZ-2 A1-PZ-2 A1-PZ-2 A1-PZ-2 A1-PZ-2 A1-PZ-2 A1-PZ-2 A1-PZ-2 A1-PZ-2 A1-PZ-2 A1-PZ-2 A1-PZ-2 A2-PZ-1 A2-PZ-1 A2-PZ-1 A2-PZ-1

Date Collected: Units 06/28/10 11/30/11 04/06/12 04/09/12 04/13/12 04/24/12 06/05/12 06/28/10 09/27/11 11/30/11 01/24/12 04/09/12 04/13/12 04/24/12 06/05/12 10/04/12 01/11/13 04/04/13 07/09/13 10/04/13 06/25/10 09/26/11 11/28/11 01/24/12
Volatile Organics
1,1,1,2-Tetrachloroethane 5 ug/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,1,1-Trichloroethane 5 ug/L 10 UJ 4.1 U 1.0 U 1.0 U 0.82 U 0.82 U 1.0 U 10 UJ [10 UJ] 1.0 U 0.82 U 1.0 U 1.0 U 0.82 U 0.82 U 1.0 U 1.0 U 1.0 U 0.82 U 0.82 U 1.0 U 1.0 U 1.0 U 0.82 U 250 U
1,1,2,2-Tetrachloroethane 5 ug/L 10 U NA 1.0 U 1.0 U 0.21 U 0.21 UJ 1.0 U 10 U [10 U] 1.0 U NA 1.0 U 1.0 U 0.21 U 0.21 UJ 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 250 U
1,1,2-trichloro-1,2,2-trifluoroethane 5 ug/L 10 U NA 1.0 U 1.0 U 0.31 U 0.31 U 1.0 U 10 UJ [10 U] 1.0 U NA 1.0 U 1.0 U 0.31 U 0.31 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 UJ 740 DJ 1,600 EJ NA 1,900 J
1,1,2-Trichloroethane 1 ug/L 10 UJ NA 1.0 U 1.0 U 0.23 U 0.23 U 1.0 U 10 U [10 UJ] 1.0 U NA 1.0 U 1.0 U 0.23 U 0.23 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.78 J 3.0 NA 250 U
1,1-Dichloroethane 5 ug/L 10 U 1.9 U 1.0 U 1.0 U 0.38 U 0.38 U 1.0 U 10 U [10 U] 2.1 1.7 0.48 J 1.0 U 0.38 U 1.1 1.2 0.49 J 1.0 U 0.38 U 0.38 U 1.0 U 820 D 1,900 D 1,300 D 2,800
1,1-Dichloroethene 5 ug/L 10 U NA 1.0 U 1.0 U 0.29 U 0.29 U 1.0 U 10 U [10 U] 1.0 U NA 1.0 U 1.0 U 0.29 U 0.29 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 14 45 NA 250 U
1,1-Dichloropropene 5 ug/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3-Trichlorobenzene 10 ug/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3-Trichloropropane 0.04 ug/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,4-Trichlorobenzene 5 ug/L 10 UJ NA 1.0 U 1.0 U 0.41 U 0.41 U 1.0 U 10 UJ [10 UJ] 1.0 U NA 1.0 U 1.0 U 0.41 U 0.41 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 250 U
1,2,4-Trimethylbenzene 5 ug/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2-Dibromo-3-chloropropane 0.04 ug/L 10 UJ NA 1.0 U 1.0 UJ 0.39 U 0.39 UJ 1.0 U 10 UJ [10 UJ] 1.0 U NA 1.0 U 1.0 UJ 0.39 U 0.39 UJ 1.0 U 1.0 UJ 1.0 U 1.0 U 1.0 U 1.0 U 1.0 UJ 1.0 U NA 250 U
1,2-Dibromoethane 0.0006 ug/L 10 U NA 1.0 U 1.0 U 0.73 U 0.73 U 1.0 U 10 U [10 U] 1.0 U NA 1.0 U 1.0 U 0.73 U 0.73 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 250 U
1,2-Dichlorobenzene 3 ug/L 10 U 4.0 U 1.0 U 1.0 U 0.79 U 0.79 U 1.0 U 10 U [10 U] 1.0 U 0.79 U 1.0 U 1.0 U 0.79 U 0.79 U 1.0 U 1.0 U 1.0 U 0.79 U 0.79 U 1.0 U 1.0 U 1.0 U 0.79 U 250 U
1,2-Dichloroethane 0.6 ug/L 10 U NA 1.0 U 1.0 U 0.21 U 0.21 U 1.0 U 10 U [10 U] 1.0 U NA 1.0 U 1.0 U 0.21 U 0.21 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.8 5.1 NA 250 U
1,2-Dichloroethene (total) - - ug/L 32 NA NA NA NA NA NA 140 [130] NA NA NA NA NA NA NA NA NA NA NA NA 7,900 D NA NA NA
1,2-Dichloropropane 1 ug/L 10 U NA 1.0 U 1.0 U 0.72 U 0.72 U 1.0 U 10 U [10 U] 1.0 U NA 1.0 U 1.0 U 0.72 U 0.72 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 250 U
1,3,5-Trimethylbenzene 5 ug/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,3-Dichlorobenzene 3 ug/L 10 U 3.9 U 1.0 U 1.0 U 0.78 U 0.78 U 1.0 U 10 U [10 U] 1.0 U 0.78 U 1.0 U 1.0 U 0.78 U 0.78 U 1.0 U 1.0 U 1.0 U 0.78 U 0.78 U 1.0 U 1.0 U 1.0 U 0.78 U 250 U
1,3-Dichloropropane 5 ug/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,4-Dichlorobenzene 3 ug/L 10 U 4.2 U 1.0 U 1.0 U 0.84 U 0.84 U 1.0 U 10 U [10 U] 1.0 U 0.84 U 1.0 U 1.0 U 0.84 U 0.84 U 1.0 U 1.0 U 1.0 U 0.84 U 0.84 U 1.0 U 1.0 U 1.0 U 0.84 U 250 U
2,2-Dichloropropane 5 ug/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Butanone 50 ug/L 100 U NA 10 U 10 U 1.3 U 1.3 UJ 10 U 100 U [100 U] 10 U NA 10 U 10 U 1.3 U 1.3 UJ 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA 2,500 U
2-Chlorotoluene 5 ug/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Hexanone 50 ug/L 50 U NA 5.0 U 5.0 U 1.2 U 1.2 UJ 5.0 U 50 U [50 U] 5.0 U NA 5.0 UJ 5.0 U 1.2 U 1.2 UJ 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U NA 1,300 UJ
4-Chlorotoluene 5 ug/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4-Methyl-2-pentanone - - ug/L 50 U NA 5.0 U 5.0 U 2.1 U 2.1 U 5.0 U 50 U [50 U] 5.0 U NA 5.0 U 5.0 U 2.1 U 2.1 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 3.9 J 6.2 NA 1,300 U
Acetone 50 ug/L 100 UJ NA 10 U 10 U 3.0 U 3.0 U 10 U 100 UJ [100 UJ] 6.6 J NA 10 U 10 U 3.0 U 10 UB 10 U 10 U 10 U 10 U 9.2 J 10 U 7.5 J 9.5 J NA 2,500 U
Benzene 1 ug/L 10 U 2.1 U 1.0 U 1.0 U 0.41 U 0.41 U 1.0 U 10 U [10 U] 1.0 U 0.41 U 1.0 U 1.0 U 0.41 U 0.41 U 1.0 U 1.0 U 1.0 U 0.41 U 0.41 U 1.0 U 1.0 U 0.52 J 0.41 U 250 U
Bromobenzene 5 ug/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Bromochloromethane 5 ug/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Bromodichloromethane 50 ug/L 10 UJ NA 1.0 U 1.0 U 0.39 U 0.39 U 1.0 U 10 UJ [10 UJ] 1.0 U NA 1.0 U 1.0 U 0.39 U 0.39 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 250 U
Bromofluorobenzene - - % NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Bromoform 50 ug/L 10 UJ NA 1.0 U 1.0 UJ 0.26 UJ 0.26 U 1.0 UJ 10 UJ [10 UJ] 1.0 U NA 1.0 U 1.0 UJ 0.26 UJ 0.26 U 1.0 UJ 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 250 U
Bromomethane 5 ug/L 10 U NA 1.0 U 1.0 U 0.69 U 0.69 U 1.0 U 10 U [10 U] 1.0 U NA 1.0 U 1.0 U 0.69 U 0.69 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 UJ 1.0 U NA 250 U
Carbon Disulfide 60 ug/L 10 UJ NA 1.0 U 1.0 U 0.19 U 0.19 UJ 1.0 U 10 UJ [10 UJ] 1.0 U NA 1.0 U 1.0 U 0.19 U 0.19 UJ 1.0 U 1.0 UJ 1.0 U 1.0 U 0.23 J 1.0 UJ 0.60 J 1.2 NA 250 U
Carbon Tetrachloride 5 ug/L 10 UJ NA 1.0 U 1.0 U 0.27 U 0.27 U 1.0 U 10 UJ [10 UJ] 1.0 U NA 1.0 U 1.0 U 0.27 U 0.27 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 250 U
Chlorobenzene 5 ug/L 10 U 3.8 U 1.0 U 1.0 U 0.75 U 0.75 U 1.0 U 10 U [10 U] 1.0 U 0.75 U 1.0 U 1.0 U 0.75 U 0.75 U 1.0 U 1.0 U 1.0 U 0.75 U 0.75 U 1.0 U 1.0 U 1.0 U 0.75 U 250 U
Chloroethane 5 ug/L 10 U 1.6 U 1.0 U 1.0 U 0.32 U 0.32 U 1.0 U 10 U [10 U] 1.0 U 0.32 U 1.0 U 1.0 U 0.32 U 0.32 U 1.0 U 1.0 U 1.0 U 0.32 U 0.32 U 1.0 U 1.0 U 1.0 U 1.0 250 U
Chloroform 7 ug/L 10 U NA 1.0 U 1.0 U 0.34 U 0.34 U 1.0 U 10 U [10 U] 1.0 U NA 1.0 U 1.0 U 0.34 U 0.34 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 250 U
Chloromethane 5 ug/L 10 UJ NA 1.0 U 1.0 U 0.35 U 0.35 UJ 1.0 U 10 UJ [10 UJ] 1.0 U NA 1.0 U 1.0 U 0.35 U 0.35 UJ 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 250 U
cis-1,2-Dichloroethene 5 ug/L 32 5.0 11 10 5.0 8.1 9.5 140 [130] 99 96 22 21 17 58 70 10 11 1.3 2.0 1.1 7,900 D 27,000 D 18,000 D 42,000 J
cis-1,3-Dichloropropene 0.4 ug/L 10 UJ NA 1.0 U 1.0 U 0.36 U 0.36 UJ 1.0 U 10 UJ [10 UJ] 1.0 U NA 1.0 U 1.0 U 0.36 U 0.36 UJ 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 250 U
Cyclohexane - - ug/L 10 UJ NA 1.0 U 1.0 U 0.18 U 0.18 UJ 1.0 U 10 UJ [10 UJ] 1.0 U NA 1.0 U 1.0 U 0.18 U 0.18 UJ 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 250 U
Dibromochloromethane 50 ug/L 10 UJ NA 1.0 U 1.0 U 0.32 U 0.32 U 1.0 U 10 UJ [10 UJ] 1.0 U NA 1.0 U 1.0 U 0.32 U 0.32 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 250 U
Dibromomethane 5 ug/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dichlorodifluoromethane 5 ug/L 10 UJ NA 1.0 U 1.0 U 0.68 U 0.68 UJ 1.0 U 10 UJ [10 UJ] 1.0 U NA 1.0 U 1.0 U 0.68 U 0.68 UJ 1.0 U 1.0 UJ 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 960 EJ NA 1,200 J
Ethylbenzene 5 ug/L 10 U 3.7 U 1.0 U 1.0 U 0.74 U 0.74 U 1.0 U 10 U [10 U] 1.0 U 0.74 U 1.0 U 1.0 U 0.74 U 0.74 U 1.0 U 1.0 U 1.0 U 0.74 U 0.74 U 1.0 U 1.0 U 1.0 U 0.74 U 250 U
Hexachlorobutadiene 0.5 ug/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Iodomethane 5 ug/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Isopropylbenzene 5 ug/L 10 U NA 1.0 U 1.0 U 0.79 U 0.79 U 1.0 U 10 U [10 U] 1.0 U NA 1.0 U 1.0 U 0.79 U 0.79 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 250 U
m&p-Xylene - - ug/L NA 5.0 U NA NA NA NA NA NA NA 1.0 U NA NA NA NA NA NA NA 1.0 U 1.0 U 1.0 U NA NA 1.0 U NA
Methyl acetate - - ug/L 10 UJ NA 1.0 U 1.0 U 0.50 U 0.50 UJ 1.0 U 10 UJ [10 UJ] 1.0 U NA 1.0 U 1.0 U 0.50 U 0.50 UJ 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 UJ 1.0 U NA 250 U
Methyl tert-butyl ether 10 ug/L 10 UJ NA 1.0 U 1.0 U 0.16 U 0.16 U 1.0 U 10 UJ [10 UJ] 1.0 U NA 1.0 U 1.0 U 0.16 U 0.16 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 250 U
Methylcyclohexane - - ug/L 10 UJ NA 1.0 U 1.0 U 0.16 U 0.16 U 1.0 U 10 UJ [10 UJ] 1.0 U NA 1.0 U 1.0 U 0.16 U 0.16 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 250 U
Methylene Chloride 5 ug/L 10 U NA 1.0 U 1.0 U 0.44 U 0.44 U 1.0 U 10 U [10 U] 1.0 U NA 1.0 U 1.0 U 0.44 U 0.44 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 4.6 1.0 U NA 250 U
m-Xylene - - ug/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Naphthalene 10 ug/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
n-Butylbenzene 5 ug/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
n-Propylbenzene 5 ug/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
o-Xylene 5 ug/L NA 3.8 U NA NA NA NA NA NA NA 0.76 U NA NA NA NA NA NA NA 0.76 U 0.76 U 1.0 U NA NA 0.76 U NA
p-Isopropyltoluene 5 ug/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
sec-Butylbenzene 5 ug/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Styrene 5 ug/L 10 U NA 1.0 U 1.0 U 0.73 U 0.73 U 1.0 U 10 U [10 U] 1.0 U NA 1.0 U 1.0 U 0.73 U 0.73 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 250 U
tert-Butylbenzene 5 ug/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Tetrachloroethene 5 ug/L 10 U 1.8 U 1.0 U 1.0 U 0.36 U 0.36 U 1.0 U 10 U [10 U] 1.0 U 0.36 U 1.0 U 1.0 U 0.36 U 0.36 U 1.0 U 1.0 U 1.0 U 0.36 U 0.36 U 1.0 U 0.69 J 4.6 2.2 250 U
Toluene 5 ug/L 10 UJ 2.6 U 1.0 U 1.0 U 0.51 U 0.51 U 1.0 U 10 UJ [10 UJ] 1.0 U 0.51 U 1.0 U 1.0 U 0.51 U 0.51 U 1.0 U 1.0 U 1.0 U 0.51 U 0.51 U 1.0 U 0.89 J 5.1 2.7 250 U
trans-1,2-Dichloroethene 5 ug/L 10 U 4.5 U 1.0 U 1.0 U 0.90 U 0.90 U 1.0 U 10 U [10 U] 1.0 U 0.90 U 1.0 U 1.0 U 0.90 U 0.97 J 1.0 U 1.0 U 1.0 U 0.90 U 0.90 U 1.0 U 7.5 33 26 250 U
trans-1,3-Dichloropropene 0.4 ug/L 10 UJ NA 1.0 U 1.0 U 0.37 U 0.37 U 1.0 U 10 UJ [10 UJ] 1.0 U NA 1.0 U 1.0 U 0.37 U 0.37 U 1.0 U 1.0 UJ 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 250 U
Trichloroethene 5 ug/L 10 U 2.3 U 1.0 U 1.0 U 0.46 U 0.48 J 1.0 U 10 U [10 U] 1.7 2.3 1.0 U 1.0 U 0.46 U 1.2 0.74 J 1.0 U 1.0 U 0.46 U 0.46 U 1.0 U 1,100 D 2,100 D 1,300 D 2,300 J
Trichlorofluoromethane 5 ug/L 10 UJ NA 1.0 U 1.0 U 0.88 U 0.88 U 1.0 U 10 UJ [10 UJ] 1.0 U NA 1.0 U 1.0 U 0.88 U 0.88 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 250 U
Vinyl Acetate - - ug/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Vinyl Chloride 2 ug/L 10 U 5.0 U 9.1 5.3 1.5 2.1 2.9 21 [20] 27 47 11 7.5 4.9 24 14 8.4 5.6 1.0 U 2.1 1.0 U 590 D 720 D 880 D 1,800
Xylenes (total) 5 ug/L 20 U 5.0 U 2.0 U 2.0 U 0.66 U 0.66 U 2.0 U 20 U [20 U] 2.0 U 1.0 U 2.0 U 2.0 U 0.66 U 0.66 U 2.0 U 2.0 U 2.0 U 1.0 U 1.0 U 1.0 U 2.0 U 2.0 U 1.0 U 500 U

Notes:
Data compared to TOGS 1.1.1 Ambient Water Quality Standards and Guidance Values
NS - No Standard
All units are ug/L unless otherwise noted
bgs - below ground surface
Exceedences noted in bold and shaded.
J - Estimated Value
D -Diluted Value

NYSDEC TOGS 
1.1.1 Water 

Guidance Values
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Table 4-3.  AOC 1 - Volatile Organic Compounds in Groundwater Samples, Corrective Measures Study Former Northern Perimeter Ditch, Former Lockheed Martin French Road Facility, Utica, New York.

Location ID:

Date Collected: Units
Volatile Organics
1,1,1,2-Tetrachloroethane 5 ug/L
1,1,1-Trichloroethane 5 ug/L
1,1,2,2-Tetrachloroethane 5 ug/L
1,1,2-trichloro-1,2,2-trifluoroethane 5 ug/L
1,1,2-Trichloroethane 1 ug/L
1,1-Dichloroethane 5 ug/L
1,1-Dichloroethene 5 ug/L
1,1-Dichloropropene 5 ug/L
1,2,3-Trichlorobenzene 10 ug/L
1,2,3-Trichloropropane 0.04 ug/L
1,2,4-Trichlorobenzene 5 ug/L
1,2,4-Trimethylbenzene 5 ug/L
1,2-Dibromo-3-chloropropane 0.04 ug/L
1,2-Dibromoethane 0.0006 ug/L
1,2-Dichlorobenzene 3 ug/L
1,2-Dichloroethane 0.6 ug/L
1,2-Dichloroethene (total) - - ug/L
1,2-Dichloropropane 1 ug/L
1,3,5-Trimethylbenzene 5 ug/L
1,3-Dichlorobenzene 3 ug/L
1,3-Dichloropropane 5 ug/L
1,4-Dichlorobenzene 3 ug/L
2,2-Dichloropropane 5 ug/L
2-Butanone 50 ug/L
2-Chlorotoluene 5 ug/L
2-Hexanone 50 ug/L
4-Chlorotoluene 5 ug/L
4-Methyl-2-pentanone - - ug/L
Acetone 50 ug/L
Benzene 1 ug/L
Bromobenzene 5 ug/L
Bromochloromethane 5 ug/L
Bromodichloromethane 50 ug/L
Bromofluorobenzene - - %
Bromoform 50 ug/L
Bromomethane 5 ug/L
Carbon Disulfide 60 ug/L
Carbon Tetrachloride 5 ug/L
Chlorobenzene 5 ug/L
Chloroethane 5 ug/L
Chloroform 7 ug/L
Chloromethane 5 ug/L
cis-1,2-Dichloroethene 5 ug/L
cis-1,3-Dichloropropene 0.4 ug/L
Cyclohexane - - ug/L
Dibromochloromethane 50 ug/L
Dibromomethane 5 ug/L
Dichlorodifluoromethane 5 ug/L
Ethylbenzene 5 ug/L
Hexachlorobutadiene 0.5 ug/L
Iodomethane 5 ug/L
Isopropylbenzene 5 ug/L
m&p-Xylene - - ug/L
Methyl acetate - - ug/L
Methyl tert-butyl ether 10 ug/L
Methylcyclohexane - - ug/L
Methylene Chloride 5 ug/L
m-Xylene - - ug/L
Naphthalene 10 ug/L
n-Butylbenzene 5 ug/L
n-Propylbenzene 5 ug/L
o-Xylene 5 ug/L
p-Isopropyltoluene 5 ug/L
sec-Butylbenzene 5 ug/L
Styrene 5 ug/L
tert-Butylbenzene 5 ug/L
Tetrachloroethene 5 ug/L
Toluene 5 ug/L
trans-1,2-Dichloroethene 5 ug/L
trans-1,3-Dichloropropene 0.4 ug/L
Trichloroethene 5 ug/L
Trichlorofluoromethane 5 ug/L
Vinyl Acetate - - ug/L
Vinyl Chloride 2 ug/L
Xylenes (total) 5 ug/L

Notes:
Data compared to TOGS 1.1.1 Ambient Water Quality Standards and Guidance Values
NS - No Standard
All units are ug/L unless otherwise noted
bgs - below ground surface
Exceedences noted in bold and shaded.
J - Estimated Value
D -Diluted Value

NYSDEC TOGS 
1.1.1 Water 

Guidance Values

A2-PZ-1 A2-PZ-1 A2-PZ-1 A2-PZ-1 A2-PZ-1 A2-PZ-1 A2-PZ-1 A2-PZ-1 A2-PZ-2 A2-PZ-2 A2-PZ-2 A2-PZ-2 A2-PZ-2 A2-PZ-2 A2-PZ-2 A2-PZ-2 A2-PZ-2 A2-PZ-2 A2-PZ-3 A2-PZ-3 A2-PZ-4 A2-PZ-4 A2-PZ-5 A2-PZ-5

04/11/12 05/09/12 07/11/12 10/04/12 01/29/13 04/03/13 07/09/13 10/04/13 06/25/10 11/28/11 04/10/12 05/09/12 07/11/12 10/03/12 01/10/13 04/03/13 07/10/13 10/04/13 06/25/10 11/28/11 06/25/10 11/28/11 06/25/10 11/29/11

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
250 U [1.0 U] 0.82 U 250 U 250 U 250 U 210 U 210 U 250 U 10 U 0.82 U 1.0 U 0.82 U 10 U 10 U 1.0 U 4.1 U 8.2 U 10 U 1.0 U 0.82 U 1.0 U 0.82 U 1.0 U 0.82 U
250 U [1.0 U] 0.21 U 250 U 250 U 250 U 250 U 250 U 250 U 10 U NA 1.0 U 0.21 U 10 U 10 U 1.0 U 5.0 U 10 U 10 U 1.0 U NA 1.0 U NA 1.0 U NA

1,300 [1,100 D] 0.31 U 940 250 U 680 400 850 550 J 10 U NA 1.0 U 0.31 U 10 U 10 U 1.0 U 5.0 U 10 U 10 U 1.0 U NA 1.0 U NA 1.0 U NA
250 U [1.7] 0.23 U 250 U 250 U 250 U 250 U 250 U 250 U 10 U NA 1.0 U 0.23 U 10 U 10 U 1.0 U 5.0 U 10 U 10 U 1.0 U NA 1.0 U NA 1.0 U NA

1,900 [2,300 D] 0.38 U 1,100 1,300 990 1,200 1,100 1,200 9.5 J 11 12 1.1 10 U 10 U 6.0 7.2 6.6 3.9 J 1.0 U 0.38 U 1.0 U 0.38 U 1.0 U 0.38 U
250 U [23] 0.29 U 250 U 250 U 250 U 250 U 250 U 250 U 10 U NA 1.5 0.29 U 10 U 10 U 1.0 U 5.0 U 10 U 10 U 1.0 U NA 1.0 U NA 1.0 U NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

250 U [1.0 U] 0.41 U 250 U 250 U 250 U 250 U 250 U 250 U 10 U NA 1.0 U 0.41 U 10 U 10 U 1.0 U 5.0 U 10 U 10 U 1.0 U NA 1.0 U NA 1.0 U NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

250 U [1.0 UJ] 0.39 U 250 U 250 UJ 250 U 250 U 250 U 250 U 10 U NA 1.0 UJ 0.39 U 10 U 10 UJ 1.0 U 5.0 U 10 U 10 U 1.0 U NA 1.0 UJ NA 1.0 UJ NA
250 U [1.0 U] 0.73 U 250 U 250 U 250 U 250 U 250 U 250 U 10 U NA 1.0 U 0.73 U 10 U 10 U 1.0 U 5.0 U 10 U 10 U 1.0 U NA 1.0 U NA 1.0 U NA
250 U [1.0 U] 0.79 U 250 U 250 U 250 U 200 U 200 U 250 U 10 U 0.79 U 1.0 U 0.79 U 10 U 10 U 1.0 U 4.0 U 7.9 U 10 U 1.0 U 0.79 U 1.0 U 0.79 U 1.0 U 0.79 U
250 U [3.0] 0.21 U 250 U 250 U 250 U 250 U 250 U 250 U 10 U NA 1.0 U 0.21 U 10 U 10 U 1.0 U 5.0 U 10 U 10 U 1.0 U NA 1.0 U NA 1.0 U NA

NA NA NA NA NA NA NA NA 140 NA NA NA NA NA NA NA NA NA 0.89 J NA 2.0 U NA 2.0 U NA
250 U [1.0 U] 0.72 U 250 U 250 U 250 U 250 U 250 U 250 U 10 U NA 1.0 U 0.72 U 10 U 10 U 1.0 U 5.0 U 10 U 10 U 1.0 U NA 1.0 U NA 1.0 U NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
250 U [1.0 U] 0.78 U 250 U 250 U 250 U 200 U 200 U 250 U 10 U 0.78 U 1.0 U 0.78 U 10 U 10 U 1.0 U 3.9 U 7.8 U 10 U 1.0 U 0.78 U 1.0 U 0.78 U 1.0 U 0.78 U

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
250 U [1.0 U] 0.84 U 250 U 250 U 250 U 210 U 210 U 250 U 10 U 0.84 U 1.0 U 0.84 U 10 U 10 U 1.0 U 4.2 U 8.4 U 10 U 1.0 U 0.84 U 1.0 U 0.84 U 1.0 U 0.84 U

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,500 U [10 U] 1.3 U 2,500 U 2,500 U 2,500 U 2,500 U 2,500 U 2,500 U 100 U NA 10 U 1.3 U 100 U 100 U 10 U 50 U 100 U 100 U 10 U NA 10 U NA 10 U NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,300 U [5.0 U] 1.2 U 1,300 U 1,300 U 1,300 U 1,300 U 1,300 U 1,300 U 50 U NA 5.0 U 1.2 U 50 U 50 U 5.0 U 25 U 50 U 50 U 5.0 U NA 5.0 U NA 5.0 U NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,300 U [5.0] 2.1 U 1,300 U 1,300 U 1,300 U 1,300 U 1,300 U 1,300 U 50 U NA 5.0 U 2.1 U 50 U 50 U 5.0 U 25 U 50 U 50 U 5.0 U NA 5.0 U NA 5.0 U NA
2,500 U [14] 3.0 U 2,500 U 2,500 U 2,500 U 2,500 U 2,500 U 2,500 U 100 U NA 10 U 3.0 U 100 U 100 U 10 U 50 U 100 U 100 U 10 U NA 3.2 J NA 10 UJ NA
250 U [1.0 U] 0.41 U 250 U 250 U 250 U 100 U 100 U 250 U 10 U 0.41 U 1.0 U 0.41 U 10 U 10 U 1.0 U 2.1 U 4.1 U 10 U 1.0 U 0.41 U 1.0 U 0.41 U 1.0 U 0.41 U

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

250 U [1.0 U] 0.39 U 250 U 250 U 250 U 250 U 250 U 250 U 10 U NA 1.0 U 0.39 U 10 U 10 U 1.0 U 5.0 U 10 U 10 U 1.0 U NA 1.0 U NA 1.0 U NA
NA NA NA NA 94 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

250 U [1.0 UJ] 0.26 UJ 250 U 250 U 250 U 250 U 250 U 250 U 10 U NA 1.0 UJ 0.26 UJ 10 U 10 U 1.0 U 5.0 U 10 U 10 U 1.0 U NA 1.0 U NA 1.0 U NA
250 U [1.0 UJ] 0.69 U 250 U 250 U 250 U 250 U 250 U 250 U 10 UJ NA 1.0 UJ 0.69 U 10 U 10 U 1.0 U 5.0 U 10 U 10 U 1.0 UJ NA 1.0 UJ NA 1.0 UJ NA
250 U [1.0 U] 0.19 U 250 U 250 UJ 250 U 250 U 250 U 250 UJ 10 U NA 1.0 U 0.19 U 10 U 10 UJ 1.0 U 0.97 J 10 U 10 U 1.0 U NA 1.0 U NA 1.0 U NA
250 U [1.0 U] 0.27 U 250 U 250 U 250 U 250 U 250 U 250 U 10 U NA 1.0 U 0.27 U 10 U 10 U 1.0 U 5.0 U 10 U 10 U 1.0 U NA 1.0 U NA 1.0 U NA
250 U [1.0 U] 0.75 U 250 U 250 U 250 U 190 U 190 U 250 U 10 U 0.75 U 1.0 U 0.75 U 10 U 10 U 1.0 U 3.8 U 7.5 U 10 U 1.0 U 0.75 U 1.0 U 0.75 U 1.0 U 0.75 U
250 U [1.0 U] 0.32 UJ 250 U 250 U 250 U 80 U 80 U 250 U 10 U 0.32 U 1.0 U 0.32 U 10 U 10 U 1.0 U 1.6 U 3.2 U 10 U 1.0 U 0.32 U 1.0 U 0.32 U 1.0 U 0.32 U
250 U [1.0 U] 0.34 U 250 U 250 U 250 U 250 U 250 U 250 U 10 U NA 1.0 U 0.34 U 10 U 10 U 1.0 U 5.0 U 10 U 10 U 1.0 U NA 1.0 U NA 1.0 U NA
250 U [1.0 U] 0.35 U 250 U 250 U 250 U 250 U 250 U 250 U 10 U NA 1.0 U 0.35 UJ 10 U 10 U 1.0 U 5.0 U 10 U 10 U 1.0 U NA 1.0 U NA 1.0 U NA

24,000 [28,000 D] 4.6 17,000 23,000 17,000 19,000 18,000 24,000 140 290 D 210 D 54 130 120 190 150 150 95 0.89 J 0.81 U 1.0 U 0.81 U 1.0 U 0.81 U
250 U [1.0 U] 0.36 U 250 U 250 U 250 U 250 U 250 U 250 U 10 U NA 1.0 U 0.36 U 10 U 10 U 1.0 U 5.0 U 10 U 10 U 1.0 U NA 1.0 U NA 1.0 U NA
250 U [1.0 U] 0.18 U 250 U 250 U 250 U 250 U 250 U 250 U 10 U NA 1.0 U 0.18 U 10 U 10 U 1.0 U 5.0 U 10 U 10 U 1.0 U NA 1.0 U NA 1.0 U NA
250 U [1.0 U] 0.32 U 250 U 250 U 250 U 250 U 250 U 250 U 10 U NA 1.0 U 0.32 U 10 U 10 U 1.0 U 5.0 U 38 10 U 1.0 U NA 1.0 U NA 1.0 U NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
830 [740 D] 0.68 UJ 250 U 250 UJ 250 U 250 U 250 U 560 J 10 U NA 1.0 U 0.68 UJ 10 U 10 UJ 1.0 U 5.0 U 10 U 10 U 1.0 U NA 1.0 U NA 1.0 U NA

250 U [1.0 U] 0.74 U 250 U 250 U 250 U 190 U 190 U 250 U 10 U 2.8 9.0 0.74 U 10 U 10 U 2.9 3.7 U 7.4 U 10 U 1.0 U 0.74 U 1.0 U 0.74 U 1.0 U 0.74 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

250 U [1.0 U] 0.79 U 250 U 250 U 250 U 250 U 250 U 250 U 10 U NA 1.0 U 0.79 U 10 U 10 U 1.0 U 5.0 U 10 U 10 U 1.0 U NA 1.0 U NA 1.0 U NA
NA NA NA NA NA 250 U 250 U 250 U NA 1.0 U NA NA NA NA NA 5.0 U 10 U 10 U NA 1.0 U NA 1.0 U NA 1.0 U

250 U [1.0 U] 0.50 U 250 U 250 U 250 U 250 U 250 U 250 U 10 U NA 1.0 U 0.50 U 10 U 10 U 1.0 U 5.0 U 10 U 10 U 1.0 U NA 1.0 U NA 1.0 U NA
250 U [1.0 U] 0.16 U 250 U 250 U 250 U 250 U 250 U 250 U 10 U NA 1.0 U 0.16 U 10 U 10 U 1.0 U 5.0 U 10 U 10 U 1.0 U NA 1.0 U NA 1.0 U NA
250 U [1.0 U] 0.16 U 250 U 250 U 250 U 250 U 250 U 250 U 10 U NA 1.0 U 0.16 U 10 U 10 U 1.0 U 5.0 U 10 U 10 U 1.0 U NA 1.0 U NA 1.0 U NA

250 U [14] 0.44 U 250 U 250 U 110 JB 250 U 250 U 250 U 10 U NA 1.0 U 0.44 U 10 U 10 U 1.0 U 5.0 U 10 U 10 U 1.0 U NA 1.0 U NA 1.0 U NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA 190 U 190 U 250 U NA 0.76 U NA NA NA NA NA 3.8 U 7.6 U 10 U NA 0.76 U NA 0.76 U NA 0.76 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

250 U [1.0 U] 0.73 U 250 U 250 U 250 U 250 U 250 U 250 U 10 U NA 1.0 U 0.73 U 10 U 10 U 1.0 U 5.0 U 10 U 10 U 1.0 U NA 1.0 U NA 1.0 U NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

250 U [5.3] 0.36 U 250 U 250 U 250 U 90 U 90 U 250 U 740 1,300 D 2,300 D 0.36 U 810 730 1,700 440 800 520 1.1 6.5 1.0 U 0.36 U 1.0 U 0.36 U
250 U [4.6] 0.51 U 250 U 250 U 250 U 130 U 130 U 250 U 10 U 0.51 U 0.84 J 0.51 U 10 U 10 U 1.0 U 2.6 U 5.1 U 10 U 1.0 U 0.51 U 1.0 U 0.51 U 1.0 U 0.51 U
250 U [11] 0.90 U 250 U 250 U 250 U 230 U 230 U 250 U 10 U 0.90 U 1.0 U 0.90 U 10 U 10 U 1.0 U 4.5 U 9.0 U 10 U 1.0 U 0.90 U 1.0 U 0.90 U 1.0 U 0.90 U

250 U [1.0 U] 0.37 U 250 U 250 UJ 250 U 250 U 250 U 250 U 10 U NA 1.0 U 0.37 U 10 U 10 UJ 1.0 U 5.0 U 10 U 10 U 1.0 U NA 1.0 U NA 1.0 U NA
4,100 [4,800 D] 0.46 U 2,600 1,500 1,100 2,300 2,300 1,300 300 630 740 D 0.89 J 360 330 580 390 380 260 1.7 2.1 1.0 U 0.46 U 1.0 U 0.46 U
250 U [1.0 U] 0.88 U 250 U 250 U 250 U 250 U 250 U 250 U 10 U NA 1.0 U 0.88 U 10 U 10 U 1.0 U 5.0 U 10 U 10 U 1.0 U NA 1.0 U NA 1.0 U NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
940 [1,300] 1.2 830 1,300 840 900 1,000 1,300 12 11 14 14 10 U 10 U 7.8 6.7 10 U 10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

500 U [2.0 U] 0.66 U 500 U 500 U 500 U 250 U 250 U 250 U 20 U 1.0 U 2.0 U 0.66 U 20 U 20 U 2.0 U 5.0 U 10 U 10 U 2.0 U 1.0 U 2.0 U 1.0 U 2.0 U 1.0 U
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Table 4-3.  AOC 1 - Volatile Organic Compounds in Groundwater Samples, Corrective Measures Study Former Northern Perimeter Ditch, Former Lockheed Martin French Road Facility, Utica, New York.

Location ID:

Date Collected: Units
Volatile Organics
1,1,1,2-Tetrachloroethane 5 ug/L
1,1,1-Trichloroethane 5 ug/L
1,1,2,2-Tetrachloroethane 5 ug/L
1,1,2-trichloro-1,2,2-trifluoroethane 5 ug/L
1,1,2-Trichloroethane 1 ug/L
1,1-Dichloroethane 5 ug/L
1,1-Dichloroethene 5 ug/L
1,1-Dichloropropene 5 ug/L
1,2,3-Trichlorobenzene 10 ug/L
1,2,3-Trichloropropane 0.04 ug/L
1,2,4-Trichlorobenzene 5 ug/L
1,2,4-Trimethylbenzene 5 ug/L
1,2-Dibromo-3-chloropropane 0.04 ug/L
1,2-Dibromoethane 0.0006 ug/L
1,2-Dichlorobenzene 3 ug/L
1,2-Dichloroethane 0.6 ug/L
1,2-Dichloroethene (total) - - ug/L
1,2-Dichloropropane 1 ug/L
1,3,5-Trimethylbenzene 5 ug/L
1,3-Dichlorobenzene 3 ug/L
1,3-Dichloropropane 5 ug/L
1,4-Dichlorobenzene 3 ug/L
2,2-Dichloropropane 5 ug/L
2-Butanone 50 ug/L
2-Chlorotoluene 5 ug/L
2-Hexanone 50 ug/L
4-Chlorotoluene 5 ug/L
4-Methyl-2-pentanone - - ug/L
Acetone 50 ug/L
Benzene 1 ug/L
Bromobenzene 5 ug/L
Bromochloromethane 5 ug/L
Bromodichloromethane 50 ug/L
Bromofluorobenzene - - %
Bromoform 50 ug/L
Bromomethane 5 ug/L
Carbon Disulfide 60 ug/L
Carbon Tetrachloride 5 ug/L
Chlorobenzene 5 ug/L
Chloroethane 5 ug/L
Chloroform 7 ug/L
Chloromethane 5 ug/L
cis-1,2-Dichloroethene 5 ug/L
cis-1,3-Dichloropropene 0.4 ug/L
Cyclohexane - - ug/L
Dibromochloromethane 50 ug/L
Dibromomethane 5 ug/L
Dichlorodifluoromethane 5 ug/L
Ethylbenzene 5 ug/L
Hexachlorobutadiene 0.5 ug/L
Iodomethane 5 ug/L
Isopropylbenzene 5 ug/L
m&p-Xylene - - ug/L
Methyl acetate - - ug/L
Methyl tert-butyl ether 10 ug/L
Methylcyclohexane - - ug/L
Methylene Chloride 5 ug/L
m-Xylene - - ug/L
Naphthalene 10 ug/L
n-Butylbenzene 5 ug/L
n-Propylbenzene 5 ug/L
o-Xylene 5 ug/L
p-Isopropyltoluene 5 ug/L
sec-Butylbenzene 5 ug/L
Styrene 5 ug/L
tert-Butylbenzene 5 ug/L
Tetrachloroethene 5 ug/L
Toluene 5 ug/L
trans-1,2-Dichloroethene 5 ug/L
trans-1,3-Dichloropropene 0.4 ug/L
Trichloroethene 5 ug/L
Trichlorofluoromethane 5 ug/L
Vinyl Acetate - - ug/L
Vinyl Chloride 2 ug/L
Xylenes (total) 5 ug/L

Notes:
Data compared to TOGS 1.1.1 Ambient Water Quality Standards and Guidance Values
NS - No Standard
All units are ug/L unless otherwise noted
bgs - below ground surface
Exceedences noted in bold and shaded.
J - Estimated Value
D -Diluted Value

NYSDEC TOGS 
1.1.1 Water 

Guidance Values

A2-PZ-6 A2-PZ-6 A2-PZ-7 A2-PZ-7 A2-PZ-7 A2-PZ-8 A2-PZ-8 MW-6 MW-9 MW-9 MW-9 MW-9 MW-9 MW-9 MW-9 MW-9 MW-9 MW-9 MW-16 MW-17 MW-18 MW-18 MW-18 MW-18

06/25/10 11/29/11 06/25/10 09/26/11 11/29/11 06/25/10 11/29/11 06/28/10 05/19/98 05/18/99 06/19/00 07/03/01 05/13/02 10/07/03 09/21/04 07/30/08 10/02/08 06/25/10 11/30/11 11/30/11 11/30/11 04/11/12 07/10/12 10/03/12

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1.0 U 0.82 U 1.0 U 1.0 U 0.82 U 1.0 U 0.82 U 1.0 UJ NA NA NA NA NA NA NA 5.0 U 1.0 U 1.0 U 0.82 U 0.82 U [0.82 U] 0.82 U 1.0 U 1.0 U 5.0 U
1.0 U NA 1.0 U 1.0 U NA 1.0 U NA 1.0 U NA NA NA NA NA NA NA 5.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 5.0 U
6.0 J NA 1.0 U 1.0 U NA 1.0 U NA 1.0 U NA NA NA NA NA NA NA 5.0 U 1.0 U 1.0 UJ NA NA NA 1.2 1.0 U 5.0 U
1.0 U NA 1.0 U 1.0 U NA 1.0 U NA 1.0 UJ NA NA NA NA NA NA NA 5.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 5.0 U

88 85 66 9.8 2.8 1.0 U 0.38 U 1.0 U 0 ND 1.0 0 ND 0.32 0.22 0.92 0.90 0.88 J 1.0 U 0.62 J 0.38 U 0.38 U [0.38 U] 7.5 23 37 18
1.0 U NA 6.5 0.73 J NA 1.0 U NA 1.0 U NA NA NA NA NA NA NA 5.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.3 5.0 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1.0 U NA 1.0 U 1.0 U NA 1.0 U NA 1.0 UJ NA NA NA NA NA NA NA 5.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 5.0 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1.0 UJ NA 1.0 UJ 1.0 U NA 1.0 U NA 1.0 UJ NA NA NA NA NA NA NA 5.0 U 1.0 U 1.0 U NA NA NA 1.0 UJ 1.0 U 5.0 UJ
1.0 U NA 1.0 U 1.0 U NA 1.0 U NA 1.0 U NA NA NA NA NA NA NA 5.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 5.0 U
1.0 U 0.79 U 1.0 U 1.0 U 0.79 U 1.0 U 0.79 U 1.0 U NA NA NA NA NA NA NA 5.0 U 1.0 U 1.0 U 0.79 U 0.79 U [0.79 U] 0.79 U 1.0 U 1.0 U 5.0 U
1.0 U NA 1.0 U 1.0 U NA 1.0 U NA 1.0 U NA NA NA NA NA NA NA 5.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 5.0 U
670 D NA 870 D NA NA 2.0 U NA 2.0 U NA NA NA NA NA NA NA NA NA 2.0 U NA NA NA NA NA NA
1.0 U NA 1.0 U 1.0 U NA 1.0 U NA 1.0 U NA NA NA NA NA NA NA 5.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 5.0 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1.0 U 0.78 U 1.0 U 1.0 U 0.78 U 1.0 U 0.78 U 1.0 U NA NA NA NA NA NA NA 5.0 U 1.0 U 1.0 U 0.78 U 0.78 U [0.78 U] 0.78 U 1.0 U 1.0 U 5.0 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1.0 U 0.84 U 1.0 U 1.0 U 0.84 U 1.0 U 0.84 U 1.0 U NA NA NA NA NA NA NA 5.0 U 1.0 U 1.0 U 0.84 U 0.84 U [0.84 U] 0.84 U 1.0 U 1.0 U 5.0 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

7.0 J NA 10 U 10 U NA 10 U NA 3.2 J NA NA NA NA NA NA NA 25 U 5.0 U 10 U NA NA NA 10 U 10 U 50 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

5.0 U NA 5.0 U 5.0 U NA 5.0 U NA 5.0 U NA NA NA NA NA NA NA 25 U 5.0 U 5.0 U NA NA NA 5.0 U 5.0 U 25 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

2.7 J NA 5.0 U 5.0 U NA 5.0 U NA 5.0 U NA NA NA NA NA NA NA 25 U 5.0 U 5.0 U NA NA NA 5.0 U 5.0 U 25 U
26 J NA 10 UJ 10 U NA 10 U NA 5.5 J NA NA NA NA NA NA NA 25 U 12 26 NA NA NA 10 U 9.1 J 50 U
1.0 U 0.41 U 1.0 U 1.0 U 0.41 U 1.0 U 0.41 U 1.0 U NA NA NA NA NA NA NA 5.0 U 1.0 U 1.0 U 0.41 U 0.41 U [0.41 U] 0.41 U 1.0 U 1.0 U 5.0 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1.0 U NA 1.0 U 1.0 U NA 1.0 U NA 1.0 UJ NA NA NA NA NA NA NA 5.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 5.0 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1.0 U NA 1.0 U 1.0 U NA 1.0 U NA 1.0 UJ NA NA NA NA NA NA NA 5.0 U 1.0 U 1.0 U NA NA NA 1.0 UJ 1.0 U 5.0 UJ
1.0 UJ NA 1.0 UJ 1.0 U NA 1.0 UJ NA 1.0 U NA NA NA NA NA NA NA 5.0 U 1.0 U 1.0 UJ NA NA NA 1.0 UJ 1.0 U 5.0 U
1.0 U NA 1.0 U 1.0 U NA 1.0 U NA 1.0 UJ NA NA NA NA NA NA NA 5.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 5.0 UJ
1.0 U NA 1.0 U 1.0 U NA 1.0 U NA 1.0 UJ NA NA NA NA NA NA NA 5.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 5.0 U
1.0 U 0.75 U 1.0 U 1.0 U 0.75 U 1.0 U 0.75 U 1.0 U NA NA NA NA NA NA NA 5.0 U 1.0 U 1.0 U 0.75 U 0.75 U [0.75 U] 0.75 U 1.0 U 1.0 U 5.0 U
0.64 J 1.8 1.0 U 1.0 U 0.32 U 1.0 U 0.32 U 1.0 U NA NA NA NA NA 1.4 0.62 5.0 U 1.0 U 1.0 U 0.32 U 0.32 U [0.32 U] 0.32 U 1.0 U 1.0 U 5.0 U
1.0 U NA 1.0 U 1.0 U NA 1.0 U NA 1.0 U NA NA NA NA NA NA NA 5.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 5.0 U
1.0 U NA 1.0 U 1.0 U NA 1.0 U NA 1.0 UJ NA NA NA NA NA NA NA 5.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 5.0 U
670 D 910 D 870 D 120 D 46 1.0 U 0.81 U 1.0 U 0.29 1.1 0.22 0.29 0.52 1.8 2.0 2.5 J 1.0 U 1.0 U 0.81 U 0.81 U [0.81 U] 99 420 D 890 420
1.0 U NA 1.0 U 1.0 U NA 1.0 U NA 1.0 UJ NA NA NA NA NA NA NA 5.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 5.0 U
1.0 U NA 1.0 U 1.0 U NA 1.0 U NA 1.0 UJ NA NA NA NA NA NA NA 5.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 5.0 U
1.0 U NA 1.0 U 1.0 U NA 1.0 U NA 1.0 UJ NA NA NA NA NA NA NA 5.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 5.0 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1.0 U NA 1.0 U 1.0 U NA 1.0 U NA 1.0 UJ NA NA NA NA NA NA NA 5.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 5.0 UJ
1.0 U 0.74 U 7.1 1.0 U 0.74 U 1.0 U 0.74 U 1.0 U NA NA NA NA NA NA NA 5.0 U 1.0 U 1.0 U 0.74 U 0.74 U [0.74 U] 0.74 U 0.91 J 1.4 5.0 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1.0 U NA 1.0 U 1.0 U NA 1.0 U NA 1.0 U NA NA NA NA NA NA NA 5.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 5.0 U
NA 1.0 U NA NA 1.0 U NA 1.0 U NA NA NA NA NA NA NA NA NA NA NA 1.0 U 1.0 U [1.0 U] 1.0 U NA NA NA

1.0 U NA 1.0 U 1.0 U NA 1.0 U NA 1.0 UJ NA NA NA NA NA NA NA 5.0 U 1.0 U 1.0 UJ NA NA NA 1.0 U 1.0 U 5.0 U
1.0 U NA 1.0 U 1.0 U NA 1.0 U NA 1.0 UJ NA NA NA NA NA NA NA 5.0 U 1.0 U 1.0 UJ NA NA NA 1.0 U 1.0 U 5.0 U
1.0 U NA 1.0 U 1.0 U NA 1.0 U NA 1.0 UJ NA NA NA NA NA NA NA 5.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 5.0 U
2.2 NA 1.0 U 1.0 U NA 1.0 U NA 1.0 U NA NA NA NA NA NA NA 5.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 5.0 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA 0.76 U NA NA 0.76 U NA 0.76 U NA NA NA NA NA NA NA NA NA NA NA 0.76 U 0.76 U [0.76 U] 0.76 U NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1.0 U NA 1.0 U 1.0 U NA 1.0 U NA 1.0 U NA NA NA NA NA NA NA 5.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 5.0 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2.1 0.36 U 2,400 D 360 D 120 D 1.0 U 0.36 U 1.0 U NA NA NA NA NA NA NA 5.0 U 1.0 U 1.0 U 0.36 U 0.36 U [0.36 U] 9.4 87 57 11

1.0 U 0.51 U 2.2 1.0 U 0.51 U 1.0 U 0.51 U 1.0 UJ NA NA NA NA NA NA NA 5.0 U 1.0 U 1.0 U 0.51 U 0.51 U [0.51 U] 0.51 U 1.9 1.4 5.0 U
1.1 0.90 U 5.4 1.0 U 0.90 U 1.0 U 0.90 U 1.0 U NA NA NA NA NA 0.42 0 ND 1.2 J 1.0 U 1.0 U 0.90 U 0.90 U [0.90 U] 0.90 U 1.0 U 2.6 5.0 U

1.0 U NA 1.0 U 1.0 U NA 1.0 U NA 1.0 UJ NA NA NA NA NA NA NA 5.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 5.0 U
79 7.7 2,700 D 280 D 160 D 1.0 U 0.46 U 1.0 U NA NA NA NA NA NA NA 5.0 U 1.0 U 1.0 U 0.46 U 0.46 U [0.46 U] 21 120 D 220 80

1.0 U NA 1.0 U 1.0 U NA 1.0 U NA 1.0 UJ NA NA NA NA NA NA NA 5.0 U 1.0 U 1.0 U NA NA NA 1.0 U 1.0 U 5.0 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
37 62 42 6.5 1.9 1.0 U 1.0 U 1.0 U 9.8 2.1 1.1 2.7 4.4 0.58 1.4 7.8 1.0 U 1.0 U 1.0 U 1.0 U [1.0 U] 0.97 J 5.5 7.6 5.0 U

2.0 U 1.0 U 2.5 2.0 U 1.0 U 2.0 U 1.0 U 2.0 U NA NA NA NA NA NA NA 15 U 3.0 U 2.0 U 1.0 U 1.0 U [1.0 U] 1.0 U 1.3 J 1.0 J 10 U
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Table 4-3.  AOC 1 - Volatile Organic Compounds in Groundwater Samples, Corrective Measures Study Former Northern Perimeter Ditch, Former Lockheed Martin French Road Facility, Utica, New York.

Location ID:

Date Collected: Units
Volatile Organics
1,1,1,2-Tetrachloroethane 5 ug/L
1,1,1-Trichloroethane 5 ug/L
1,1,2,2-Tetrachloroethane 5 ug/L
1,1,2-trichloro-1,2,2-trifluoroethane 5 ug/L
1,1,2-Trichloroethane 1 ug/L
1,1-Dichloroethane 5 ug/L
1,1-Dichloroethene 5 ug/L
1,1-Dichloropropene 5 ug/L
1,2,3-Trichlorobenzene 10 ug/L
1,2,3-Trichloropropane 0.04 ug/L
1,2,4-Trichlorobenzene 5 ug/L
1,2,4-Trimethylbenzene 5 ug/L
1,2-Dibromo-3-chloropropane 0.04 ug/L
1,2-Dibromoethane 0.0006 ug/L
1,2-Dichlorobenzene 3 ug/L
1,2-Dichloroethane 0.6 ug/L
1,2-Dichloroethene (total) - - ug/L
1,2-Dichloropropane 1 ug/L
1,3,5-Trimethylbenzene 5 ug/L
1,3-Dichlorobenzene 3 ug/L
1,3-Dichloropropane 5 ug/L
1,4-Dichlorobenzene 3 ug/L
2,2-Dichloropropane 5 ug/L
2-Butanone 50 ug/L
2-Chlorotoluene 5 ug/L
2-Hexanone 50 ug/L
4-Chlorotoluene 5 ug/L
4-Methyl-2-pentanone - - ug/L
Acetone 50 ug/L
Benzene 1 ug/L
Bromobenzene 5 ug/L
Bromochloromethane 5 ug/L
Bromodichloromethane 50 ug/L
Bromofluorobenzene - - %
Bromoform 50 ug/L
Bromomethane 5 ug/L
Carbon Disulfide 60 ug/L
Carbon Tetrachloride 5 ug/L
Chlorobenzene 5 ug/L
Chloroethane 5 ug/L
Chloroform 7 ug/L
Chloromethane 5 ug/L
cis-1,2-Dichloroethene 5 ug/L
cis-1,3-Dichloropropene 0.4 ug/L
Cyclohexane - - ug/L
Dibromochloromethane 50 ug/L
Dibromomethane 5 ug/L
Dichlorodifluoromethane 5 ug/L
Ethylbenzene 5 ug/L
Hexachlorobutadiene 0.5 ug/L
Iodomethane 5 ug/L
Isopropylbenzene 5 ug/L
m&p-Xylene - - ug/L
Methyl acetate - - ug/L
Methyl tert-butyl ether 10 ug/L
Methylcyclohexane - - ug/L
Methylene Chloride 5 ug/L
m-Xylene - - ug/L
Naphthalene 10 ug/L
n-Butylbenzene 5 ug/L
n-Propylbenzene 5 ug/L
o-Xylene 5 ug/L
p-Isopropyltoluene 5 ug/L
sec-Butylbenzene 5 ug/L
Styrene 5 ug/L
tert-Butylbenzene 5 ug/L
Tetrachloroethene 5 ug/L
Toluene 5 ug/L
trans-1,2-Dichloroethene 5 ug/L
trans-1,3-Dichloropropene 0.4 ug/L
Trichloroethene 5 ug/L
Trichlorofluoromethane 5 ug/L
Vinyl Acetate - - ug/L
Vinyl Chloride 2 ug/L
Xylenes (total) 5 ug/L

Notes:
Data compared to TOGS 1.1.1 Ambient Water Quality Standards and Guidance Values
NS - No Standard
All units are ug/L unless otherwise noted
bgs - below ground surface
Exceedences noted in bold and shaded.
J - Estimated Value
D -Diluted Value

NYSDEC TOGS 
1.1.1 Water 

Guidance Values

MW-18 MW-18 MW-18 MW-18 MW-19 MW-19 MW-19 MW-19 MW-19 MW-19 MW-19 MW-20 MW-20 MW-20 MW-20 MW-20 MW-20 MW-20 MW-20 MW-20 MW-20 MW-20 MW-20

01/10/13 04/03/13 07/11/13 10/04/13 11/30/11 04/09/12 04/13/12 04/24/12 05/09/12 06/05/12 10/04/13 11/30/11 04/05/12 04/06/12 04/09/12 04/13/12 04/24/12 05/09/12 06/05/12 10/02/12 01/10/13 04/04/13 07/11/13

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1.0 U 4.1 U 16 U 20 U 0.82 U 1.0 U 0.82 U 0.82 U 0.82 U 1.0 U 1.0 U 0.82 U [0.82 U] 10 U 20 U 20 U 16 U 16 U 16 U 40 U 1.0 U 5.0 U 0.82 U 0.82 U
1.0 U 5.0 U 20 U 20 U NA 1.0 U 0.21 U 0.21 UJ 0.21 U 1.0 U 1.0 U NA 10 U 20 U 20 U 4.2 U 4.2 UJ 4.2 U 40 U 1.0 U 5.0 U 1.0 U 1.0 U
1.0 U 5.0 U 20 U 20 UJ NA 1.0 U 0.31 U 0.31 U 0.31 U 1.0 U 1.0 UJ NA 10 U 20 U 20 U 6.2 U 6.2 U 6.2 U 40 U 1.0 U 5.0 U 1.0 U 1.0 U
1.0 U 5.0 U 20 U 20 U NA 1.0 U 0.23 U 0.23 U 0.23 U 1.0 U 1.0 U NA 10 U 20 U 20 U 4.6 U 4.6 U 4.6 U 40 U 1.0 U 5.0 U 1.0 U 1.0 U

40 46 42 43 0.38 U 1.0 U 0.38 U 0.38 U 0.38 U 1.0 U 1.0 U 5.1 [5.1] 10 U 20 U 20 U 7.6 U 7.6 U 10 J 40 U 0.41 J 5.0 U 0.38 U 0.70
2.2 3.7 J 20 U 20 U NA 1.0 U 0.29 U 0.29 U 0.29 U 1.0 U 1.0 U NA 10 U 20 U 20 U 5.8 U 5.8 U 5.8 U 40 U 1.0 U 5.0 U 1.0 U 1.0 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1.0 U 5.0 U 20 U 20 U NA 1.0 U 0.41 U 0.41 U 0.41 U 1.0 U 1.0 U NA 10 U 20 U 20 U 8.2 U 8.2 U 8.2 U 40 U 1.0 U 5.0 U 1.0 U 1.0 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1.0 U 5.0 U 20 U 20 U NA 1.0 UJ 0.39 U 0.39 UJ 0.39 U 1.0 U 1.0 U NA 10 U 20 U 20 UJ 7.8 U 7.8 UJ 7.8 U 40 U 1.0 UJ 5.0 U 1.0 U 1.0 U
1.0 U 5.0 U 20 U 20 U NA 1.0 U 0.73 U 0.73 U 0.73 U 1.0 U 1.0 U NA 10 U 20 U 20 U 15 U 15 U 15 U 40 U 1.0 U 5.0 U 1.0 U 1.0 U
1.0 U 4.0 U 16 U 20 U 0.79 U 1.0 U 0.79 U 0.79 U 0.79 U 1.0 U 1.0 U 0.79 U [0.79 U] 10 U 20 U 20 U 16 U 16 U 16 U 40 U 1.0 U 5.0 U 0.79 U 0.79 U
1.0 U 5.0 U 20 U 20 U NA 1.0 U 0.21 U 0.21 U 0.21 U 1.0 U 1.0 U NA 10 U 20 U 20 U 4.2 U 4.2 U 4.2 U 40 U 1.0 U 5.0 U 1.0 U 1.0 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1.0 U 5.0 U 20 U 20 U NA 1.0 U 0.72 U 0.72 U 0.72 U 1.0 U 1.0 U NA 10 U 20 U 20 U 14 U 14 U 14 U 40 U 1.0 U 5.0 U 1.0 U 1.0 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1.0 U 3.9 U 16 U 20 U 0.78 U 1.0 U 0.78 U 0.78 U 0.78 U 1.0 U 1.0 U 0.78 U [0.78 U] 10 U 20 U 20 U 16 U 16 U 16 U 40 U 1.0 U 5.0 U 0.78 U 0.78 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1.0 U 4.2 U 17 U 20 U 0.84 U 1.0 U 0.84 U 0.84 U 0.84 U 1.0 U 1.0 U 0.84 U [0.84 U] 10 U 20 U 20 U 17 U 17 U 17 U 40 U 1.0 U 5.0 U 0.84 U 0.84 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

10 U 50 U 200 U 200 U NA 10 U 1.3 U 1.3 UJ 1.3 U 10 U 10 U NA 100 U 200 U 200 U 26 U 96 J 26 U 370 J 480 50 U 10 U 1.9 J
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

5.0 U 25 U 100 U 100 U NA 5.0 U 1.2 U 1.2 UJ 1.2 U 5.0 U 5.0 U NA 50 U 100 U 100 U 25 U 25 UJ 25 U 200 U 5.0 U 25 U 5.0 U 5.0 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

5.0 U 25 U 100 U 100 U NA 5.0 U 2.1 U 2.1 U 2.1 U 5.0 U 5.0 U NA 50 U 100 U 100 U 42 U 42 U 42 U 200 U 5.0 U 25 U 5.0 U 5.0 U
10 U 50 U 200 U 200 U NA 10 U 3.0 U 3.0 U 3.0 U 10 U 10 U NA 100 U 200 U 200 U 60 U 200 60 U 400 U 78 50 U 4.5 J 8.7 J
1.0 U 2.1 U 8.2 U 20 U 0.41 U 1.0 U 0.41 U 0.41 U 0.41 U 1.0 U 1.0 U 0.41 U [0.41 U] 10 U 20 U 20 U 8.2 U 8.2 U 8.2 U 40 U 1.0 U 5.0 U 0.41 U 0.41 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1.0 U 5.0 U 20 U 20 U NA 1.0 U 0.39 U 0.39 U 0.39 U 1.0 U 1.0 U NA 10 U 20 U 20 U 7.8 U 7.8 U 7.8 U 40 U 1.0 U 5.0 U 1.0 U 1.0 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1.0 U 5.0 U 20 U 20 U NA 1.0 UJ 0.26 UJ 0.26 U 0.26 UJ 1.0 UJ 1.0 U NA 10 U 20 U 20 UJ 5.2 UJ 5.2 U 5.2 UJ 40 UJ 1.0 UJ 5.0 U 1.0 U 1.0 U
1.0 U 5.0 U 20 U 20 U NA 1.0 U 0.69 U 0.69 U 0.69 U 1.0 U 1.0 U NA 10 U 20 U 20 U 14 U 14 U 14 U 40 U 1.0 U 5.0 U 1.0 U 1.0 U
1.0 U 5.0 U 20 U 20 UJ NA 1.0 U 0.19 U 0.19 UJ 0.19 U 1.0 U 1.0 UJ NA 10 U 20 U 20 U 3.8 U 3.8 UJ 3.8 U 40 U 0.76 J 5.0 U 1.0 U 0.24 J
1.0 U 5.0 U 20 U 20 U NA 1.0 U 0.27 U 0.27 U 0.27 U 1.0 U 1.0 U NA 10 U 20 U 20 U 5.4 U 5.4 U 5.4 U 40 U 1.0 U 5.0 U 1.0 U 1.0 U
1.0 U 3.8 U 15 U 20 U 0.75 U 1.0 U 0.75 U 0.75 U 0.75 U 1.0 U 1.0 U 0.75 U [0.75 U] 10 U 20 U 20 U 15 U 15 U 15 U 40 U 1.0 U 5.0 U 0.75 U 0.75 U
1.0 U 1.6 U 6.4 U 20 U 0.32 U 1.0 U 0.32 U 0.32 U 0.32 U 1.0 U 1.0 U 7.1 [6.5] 5.5 J 20 U 20 U 6.4 U 6.4 U 6.4 U 40 U 4.3 5.0 U 2.5 2.1
1.0 U 5.0 U 20 U 20 U NA 1.0 U 0.34 U 0.34 U 0.34 U 1.0 U 1.0 U NA 10 U 20 U 20 U 14 J 8.1 J 6.8 U 40 U 1.0 U 5.0 U 1.0 U 1.0 U
1.0 U 5.0 U 20 U 20 U NA 1.0 U 0.35 U 0.35 UJ 0.35 UJ 1.0 U 1.0 U NA 10 U 20 U 20 U 7.0 U 7.0 UJ 7.0 UJ 40 U 1.0 U 5.0 U 1.0 U 1.0 U
1,500 1,700 1,400 1,700 1.3 1.0 U 1.2 0.81 U 1.0 1.0 U 1.5 1,900 D [1,800 D] 1,400 D 1,400 1,400 920 J 1,400 J 2,500 4,000 1.6 5.0 U 1.2 0.93
1.0 U 5.0 U 20 U 20 U NA 1.0 U 0.36 U 0.36 UJ 0.36 U 1.0 U 1.0 U NA 10 U 20 U 20 U 7.2 U 7.2 UJ 7.2 U 40 U 1.0 U 5.0 U 1.0 U 1.0 U
1.0 U 5.0 U 20 U 20 U NA 1.0 U 0.18 U 0.18 UJ 0.18 U 1.0 U 1.0 U NA 10 U 20 U 20 U 3.6 U 3.6 UJ 3.6 U 40 U 1.0 U 5.0 U 1.0 U 1.0 U
1.0 U 5.0 U 20 U 20 U NA 1.0 U 0.32 U 0.32 U 0.32 U 1.0 U 1.0 U NA 10 U 20 U 20 U 6.4 U 6.4 U 6.4 U 40 U 1.0 U 5.0 U 1.0 U 1.0 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

0.96 J 5.0 U 20 U 20 U NA 1.0 U 0.68 U 0.68 UJ 0.68 UJ 1.0 U 1.0 U NA 10 U 20 U 20 U 14 U 14 UJ 14 UJ 40 U 1.0 UJ 5.0 U 1.0 U 1.0 U
2.4 3.7 U 15 U 20 U 0.74 U 1.0 U 0.74 U 0.74 U 0.74 U 1.0 U 1.0 U 0.74 U [0.74 U] 10 U 20 U 20 U 15 U 15 U 15 U 40 U 1.0 U 5.0 U 0.74 U 0.74 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1.0 U 5.0 U 20 U 20 U NA 1.0 U 0.79 U 0.79 U 0.79 U 1.0 U 1.0 U NA 10 U 20 U 20 U 16 U 16 U 16 U 40 U 1.0 U 5.0 U 1.0 U 1.0 U
NA 5.0 U 20 U 20 U 1.0 U NA NA NA NA NA 1.0 U 1.0 U [1.0 U] NA NA NA NA NA NA NA NA NA 1.0 U 1.0 U

1.0 U 5.0 U 20 U 20 U NA 1.0 U 0.50 U 0.50 UJ 0.50 U 1.0 U 1.0 U NA 10 U 20 U 20 U 10 U 10 UJ 10 U 40 U 1.0 U 5.0 U 1.0 U 1.0 U
1.0 U 5.0 U 20 U 20 U NA 1.0 U 0.16 U 0.16 U 0.16 U 1.0 U 1.0 U NA 10 U 20 U 20 U 3.2 U 3.2 U 3.2 U 40 U 1.0 U 5.0 U 1.0 U 1.0 U
1.0 U 5.0 U 20 U 20 U NA 1.0 U 0.16 U 0.16 U 0.16 U 1.0 U 1.0 U NA 10 U 20 U 20 U 3.2 U 3.2 U 3.2 U 40 U 1.0 U 5.0 U 1.0 U 1.0 U
1.0 U 5.0 U 20 U 20 U NA 1.0 U 0.44 U 0.44 U 0.44 U 1.0 U 1.0 U NA 10 U 20 U 20 U 8.8 U 8.8 U 8.8 U 40 U 1.0 U 5.0 U 1.0 U 1.0 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA 3.8 U 15 U 20 U 0.76 U NA NA NA NA NA 1.0 U 0.76 U [0.76 U] NA NA NA NA NA NA NA NA NA 0.76 U 0.76 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1.0 U 5.0 U 20 U 20 U NA 1.0 U 0.73 U 0.73 U 0.73 U 1.0 U 1.0 U NA 10 U 20 U 20 U 15 U 15 U 15 U 40 U 1.0 U 5.0 U 1.0 U 1.0 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
130 95 29 16 J 0.36 U 1.0 U 0.36 U 0.36 U 0.36 U 1.0 U 1.0 U 0.36 U [0.36 U] 10 U 20 U 20 U 7.2 U 7.2 U 7.2 U 40 U 1.0 U 5.0 U 0.36 U 0.36 U
1.7 2.6 U 10 U 20 U 0.51 U 1.0 U 0.51 U 0.51 U 0.51 U 1.0 U 1.0 U 0.51 U [0.51 U] 10 U 20 U 20 U 10 U 10 U 10 U 40 U 1.0 U 5.0 U 0.51 U 0.51 U
4.4 4.5 U 18 U 20 U 0.90 U 1.0 U 0.90 U 0.90 U 0.90 U 1.0 U 1.0 U 18 [18] 12 20 U 20 U 18 U 18 J 38 38 J 7.1 5.0 U 4.3 3.9

1.0 U 5.0 U 20 U 20 U NA 1.0 U 0.37 U 0.37 U 0.37 U 1.0 U 1.0 U NA 10 U 20 U 20 U 7.4 U 7.4 U 7.4 U 40 U 1.0 U 5.0 U 1.0 U 1.0 U
420 290 170 160 0.46 U 1.0 U 0.46 U 0.46 U 0.46 U 1.0 U 1.0 U 190 D [170 D] 130 180 110 170 170 480 40 U 1.0 U 5.0 U 0.46 U 0.46 U

1.0 U 5.0 U 20 U 20 U NA 1.0 U 0.88 U 0.88 U 0.88 U 1.0 U 1.0 U NA 10 U 20 U 20 U 18 U 18 U 18 U 40 U 1.0 U 5.0 U 1.0 U 1.0 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
7.6 7.9 20 U 20 U 1.0 U 1.0 U 0.90 U 0.90 U 0.99 J 1.0 U 2.3 170 D [160 D] 99 99 120 36 63 150 350 1.9 5.0 U 0.96 J 1.0 U

2.0 U 5.0 U 20 U 20 U 1.0 U 2.0 U 0.66 U 0.66 U 0.66 U 2.0 U 1.0 U 1.0 U [1.0 U] 20 U 40 U 40 U 13 U 13 U 13 U 80 U 2.0 U 10 U 1.0 U 1.0 U
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Table 4-3.  AOC 1 - Volatile Organic Compounds in Groundwater Samples, Corrective Measures Study Former Northern Perimeter Ditch, Former Lockheed Martin French Road Facility, Utica, New York.

Location ID:

Date Collected: Units
Volatile Organics
1,1,1,2-Tetrachloroethane 5 ug/L
1,1,1-Trichloroethane 5 ug/L
1,1,2,2-Tetrachloroethane 5 ug/L
1,1,2-trichloro-1,2,2-trifluoroethane 5 ug/L
1,1,2-Trichloroethane 1 ug/L
1,1-Dichloroethane 5 ug/L
1,1-Dichloroethene 5 ug/L
1,1-Dichloropropene 5 ug/L
1,2,3-Trichlorobenzene 10 ug/L
1,2,3-Trichloropropane 0.04 ug/L
1,2,4-Trichlorobenzene 5 ug/L
1,2,4-Trimethylbenzene 5 ug/L
1,2-Dibromo-3-chloropropane 0.04 ug/L
1,2-Dibromoethane 0.0006 ug/L
1,2-Dichlorobenzene 3 ug/L
1,2-Dichloroethane 0.6 ug/L
1,2-Dichloroethene (total) - - ug/L
1,2-Dichloropropane 1 ug/L
1,3,5-Trimethylbenzene 5 ug/L
1,3-Dichlorobenzene 3 ug/L
1,3-Dichloropropane 5 ug/L
1,4-Dichlorobenzene 3 ug/L
2,2-Dichloropropane 5 ug/L
2-Butanone 50 ug/L
2-Chlorotoluene 5 ug/L
2-Hexanone 50 ug/L
4-Chlorotoluene 5 ug/L
4-Methyl-2-pentanone - - ug/L
Acetone 50 ug/L
Benzene 1 ug/L
Bromobenzene 5 ug/L
Bromochloromethane 5 ug/L
Bromodichloromethane 50 ug/L
Bromofluorobenzene - - %
Bromoform 50 ug/L
Bromomethane 5 ug/L
Carbon Disulfide 60 ug/L
Carbon Tetrachloride 5 ug/L
Chlorobenzene 5 ug/L
Chloroethane 5 ug/L
Chloroform 7 ug/L
Chloromethane 5 ug/L
cis-1,2-Dichloroethene 5 ug/L
cis-1,3-Dichloropropene 0.4 ug/L
Cyclohexane - - ug/L
Dibromochloromethane 50 ug/L
Dibromomethane 5 ug/L
Dichlorodifluoromethane 5 ug/L
Ethylbenzene 5 ug/L
Hexachlorobutadiene 0.5 ug/L
Iodomethane 5 ug/L
Isopropylbenzene 5 ug/L
m&p-Xylene - - ug/L
Methyl acetate - - ug/L
Methyl tert-butyl ether 10 ug/L
Methylcyclohexane - - ug/L
Methylene Chloride 5 ug/L
m-Xylene - - ug/L
Naphthalene 10 ug/L
n-Butylbenzene 5 ug/L
n-Propylbenzene 5 ug/L
o-Xylene 5 ug/L
p-Isopropyltoluene 5 ug/L
sec-Butylbenzene 5 ug/L
Styrene 5 ug/L
tert-Butylbenzene 5 ug/L
Tetrachloroethene 5 ug/L
Toluene 5 ug/L
trans-1,2-Dichloroethene 5 ug/L
trans-1,3-Dichloropropene 0.4 ug/L
Trichloroethene 5 ug/L
Trichlorofluoromethane 5 ug/L
Vinyl Acetate - - ug/L
Vinyl Chloride 2 ug/L
Xylenes (total) 5 ug/L

Notes:
Data compared to TOGS 1.1.1 Ambient Water Quality Standards and Guidance Values
NS - No Standard
All units are ug/L unless otherwise noted
bgs - below ground surface
Exceedences noted in bold and shaded.
J - Estimated Value
D -Diluted Value

NYSDEC TOGS 
1.1.1 Water 

Guidance Values

MW-20 MW-21 MW-21 MW-21 MW-21 MW-21 MW-21 MW-21 MW-21 PZ-2 PZ-2 PZ-2 PZ-2 PZ-2 PZ-2 PZ-2 PZ-2 PZ-2 PZ-2 PZ-2 PZ-2 PZ-2 PZ-2 PZ-2

10/04/13 11/30/11 04/10/12 07/10/12 10/02/12 01/10/13 04/03/13 07/11/13 10/04/13 06/20/96 08/22/96 11/15/96 02/20/97 06/03/97 08/18/97 11/05/97 02/18/98 05/19/98 09/17/98 11/19/98 02/18/99 05/18/99 09/10/99 12/09/99

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1.0 UJ 0.82 U 1.0 U 1.0 U 1.0 U 5.0 U 0.82 U 0.82 U 1.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1.0 UJ NA 1.0 U 1.0 U 1.0 U 5.0 U 1.0 U 1.0 U 1.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1.0 UJ NA 1.0 U 1.0 U 1.0 U 5.0 U 1.0 U 1.0 U 1.0 UJ NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1.0 UJ NA 1.0 U 1.0 U 1.0 U 5.0 U 1.0 U 1.0 U 1.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1.0 UJ 0.38 U 1.0 U 1.0 U 1.0 U 5.0 U 0.38 U 0.38 U 1.0 U 0 ND 0 ND 0 ND 0 ND NA NA NA 0.44 0.28 0 ND 0 ND 0.21 1.1 0 ND 0 ND
1.0 UJ NA 1.0 U 1.0 U 1.0 U 5.0 U 1.0 U 1.0 U 1.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1.0 UJ NA 1.0 U 1.0 U 1.0 U 5.0 U 1.0 U 1.0 U 1.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1.0 UJ NA 1.0 U 1.0 U 1.0 UJ 5.0 U 1.0 U 1.0 U 1.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1.0 UJ NA 1.0 U 1.0 U 1.0 U 5.0 U 1.0 U 1.0 U 1.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1.0 UJ 0.79 U 1.0 U 1.0 U 1.0 U 5.0 U 0.79 U 0.79 U 1.0 U NA NA NA NA NA NA NA NA 22 36 7.6 11 15 20 6.7
1.0 UJ NA 1.0 U 1.0 U 1.0 U 5.0 U 1.0 U 1.0 U 1.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1.0 UJ NA 1.0 U 1.0 U 1.0 U 5.0 U 1.0 U 1.0 U 1.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1.0 UJ 0.78 U 1.0 U 1.0 U 1.0 U 5.0 U 0.78 U 0.78 U 1.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1.0 UJ 0.84 U 1.0 U 1.0 U 1.0 U 5.0 U 0.84 U 0.84 U 1.0 U NA NA NA NA NA NA NA NA 0 ND 0 ND 0 ND 0.43 0.22 0.31 0 ND

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
10 UJ NA 10 U 10 U 10 U 50 U 10 U 10 U 10 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5.0 UJ NA 5.0 U 5.0 U 5.0 U 25 U 5.0 U 5.0 U 5.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
5.0 UJ NA 5.0 U 5.0 U 5.0 U 25 U 5.0 U 5.0 U 5.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
10 UJ NA 10 U 8.8 J 10 U 50 U 10 U 10 U 10 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1.0 UJ 0.41 U 1.0 U 1.0 U 1.0 U 5.0 U 0.41 U 0.41 U 1.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1.0 UJ NA 1.0 U 1.0 U 1.0 U 5.0 U 1.0 U 1.0 U 1.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1.0 UJ NA 1.0 UJ 1.0 U 1.0 U 5.0 U 1.0 U 1.0 U 1.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1.0 UJ NA 1.0 U 1.0 U 1.0 U 5.0 U 1.0 U 1.0 U 1.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1.0 UJ NA 1.0 U 1.0 U 1.0 UJ 5.0 U 1.0 U 1.0 U 1.0 UJ NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1.0 UJ NA 1.0 U 1.0 U 1.0 U 5.0 U 1.0 U 1.0 U 1.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1.0 UJ 0.75 U 1.0 U 1.0 U 1.0 U 5.0 U 0.75 U 0.75 U 1.0 U NA NA NA NA NA NA NA NA 0 ND 1.9 9.2 2.8 6.0 4.5 0.48
1.8 J 0.32 U 1.0 U 1.0 U 1.0 U 5.0 U 0.32 U 0.32 U 1.0 U NA NA NA NA NA NA NA NA 0.80 0 ND 0 ND 0 ND 0 ND 0 ND 0 ND

1.0 UJ NA 1.0 U 1.0 U 1.0 U 5.0 U 1.0 U 1.0 U 1.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1.0 UJ NA 1.0 U 1.0 U 1.0 U 5.0 U 1.0 U 1.0 U 1.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1.0 UJ 0.81 U 1.0 U 1.0 U 1.0 U 5.0 U 0.81 U 0.81 U 1.0 U 28 0 ND 15 12 16 9.0 NA 20 14 2.0 0.96 2.0 1.6 1.8 2.0
1.0 UJ NA 1.0 U 1.0 U 1.0 U 5.0 U 1.0 U 1.0 U 1.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1.0 UJ NA 1.0 U 1.0 U 1.0 U 5.0 U 1.0 U 1.0 U 1.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1.0 UJ NA 1.0 U 1.0 U 1.0 U 5.0 U 1.0 U 1.0 U 1.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1.0 UJ NA 1.0 U 1.0 U 1.0 UJ 5.0 U 1.0 U 1.0 U 1.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1.0 UJ 0.74 U 1.0 U 1.0 U 1.0 U 5.0 U 0.74 U 0.74 U 1.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1.0 UJ NA 1.0 U 1.0 U 1.0 U 5.0 U 1.0 U 1.0 U 1.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1.0 UJ 1.0 U NA NA NA NA 1.0 U 1.0 U 1.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1.0 UJ NA 1.0 U 1.0 U 1.0 U 5.0 U 1.0 U 1.0 U 1.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1.0 UJ NA 1.0 U 1.0 U 1.0 U 5.0 U 1.0 U 1.0 U 1.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1.0 UJ NA 1.0 U 1.0 U 1.0 U 5.0 U 1.0 U 1.0 U 1.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1.0 UJ NA 1.0 U 1.0 U 1.0 U 5.0 U 1.0 U 1.0 U 1.0 U 0 ND 0 ND 0 ND 4.1 NA NA NA 0.68 0 ND 0 ND 0 ND 0 ND 0 ND 0 ND 0 ND

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0 ND 0 ND 2.4 0.61 1.3 0 ND 0 ND
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1.0 UJ 0.76 U NA NA NA NA 0.76 U 0.76 U 1.0 U NA NA NA NA NA NA NA NA 0 ND 0 ND 9.0 0.51 0 ND 0 ND 0 ND
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1.0 UJ NA 1.0 U 1.0 U 1.0 U 5.0 U 1.0 U 1.0 U 1.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1.0 UJ 0.36 U 1.0 U 1.0 U 1.0 U 5.0 U 0.36 U 0.36 U 1.0 U 0 ND 0 ND 0 ND 0 ND NA 12 6.0 52 1.3 0 ND 0.78 1.3 1.0 0 ND 0.24
1.0 UJ 0.51 U 1.0 U 1.0 U 1.0 U 5.0 U 0.51 U 0.51 U 1.0 U NA NA NA NA NA NA NA NA 0 ND 0 ND 1.9 0 ND 0 ND 0 ND 0 ND
3.6 J 0.90 U 1.0 U 1.0 U 1.0 U 5.0 U 0.90 U 0.90 U 1.0 U NA NA NA NA NA NA NA NA 1.2 0 ND 0 ND 0 ND 0.22 0.20 0 ND

1.0 UJ NA 1.0 U 1.0 U 1.0 UJ 5.0 U 1.0 U 1.0 U 1.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1.0 UJ 0.46 U 1.0 U 1.0 U 1.0 U 5.0 U 0.46 U 0.46 U 1.0 U 0 ND 0 ND 0 ND 1.2 NA 6.0 NA 13 1.2 0 ND 0.53 1.2 1.4 0.28 1.2
1.0 UJ NA 1.0 U 1.0 U 1.0 U 5.0 U 1.0 U 1.0 U 1.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1.0 UJ 12 9.3 6.5 13 5.0 U 2.1 5.0 5.2 14 0 ND 11 11 17 7.0 NA 7.3 14 0 ND 0.75 2.2 1.3 1.7 1.9
1.0 UJ 1.0 U 2.0 U 2.0 U 2.0 U 10 U 1.0 U 1.0 U 1.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table 4-3.  AOC 1 - Volatile Organic Compounds in Groundwater Samples, Corrective Measures Study Former Northern Perimeter Ditch, Former Lockheed Martin French Road Facility, Utica, New York.

Location ID:

Date Collected: Units
Volatile Organics
1,1,1,2-Tetrachloroethane 5 ug/L
1,1,1-Trichloroethane 5 ug/L
1,1,2,2-Tetrachloroethane 5 ug/L
1,1,2-trichloro-1,2,2-trifluoroethane 5 ug/L
1,1,2-Trichloroethane 1 ug/L
1,1-Dichloroethane 5 ug/L
1,1-Dichloroethene 5 ug/L
1,1-Dichloropropene 5 ug/L
1,2,3-Trichlorobenzene 10 ug/L
1,2,3-Trichloropropane 0.04 ug/L
1,2,4-Trichlorobenzene 5 ug/L
1,2,4-Trimethylbenzene 5 ug/L
1,2-Dibromo-3-chloropropane 0.04 ug/L
1,2-Dibromoethane 0.0006 ug/L
1,2-Dichlorobenzene 3 ug/L
1,2-Dichloroethane 0.6 ug/L
1,2-Dichloroethene (total) - - ug/L
1,2-Dichloropropane 1 ug/L
1,3,5-Trimethylbenzene 5 ug/L
1,3-Dichlorobenzene 3 ug/L
1,3-Dichloropropane 5 ug/L
1,4-Dichlorobenzene 3 ug/L
2,2-Dichloropropane 5 ug/L
2-Butanone 50 ug/L
2-Chlorotoluene 5 ug/L
2-Hexanone 50 ug/L
4-Chlorotoluene 5 ug/L
4-Methyl-2-pentanone - - ug/L
Acetone 50 ug/L
Benzene 1 ug/L
Bromobenzene 5 ug/L
Bromochloromethane 5 ug/L
Bromodichloromethane 50 ug/L
Bromofluorobenzene - - %
Bromoform 50 ug/L
Bromomethane 5 ug/L
Carbon Disulfide 60 ug/L
Carbon Tetrachloride 5 ug/L
Chlorobenzene 5 ug/L
Chloroethane 5 ug/L
Chloroform 7 ug/L
Chloromethane 5 ug/L
cis-1,2-Dichloroethene 5 ug/L
cis-1,3-Dichloropropene 0.4 ug/L
Cyclohexane - - ug/L
Dibromochloromethane 50 ug/L
Dibromomethane 5 ug/L
Dichlorodifluoromethane 5 ug/L
Ethylbenzene 5 ug/L
Hexachlorobutadiene 0.5 ug/L
Iodomethane 5 ug/L
Isopropylbenzene 5 ug/L
m&p-Xylene - - ug/L
Methyl acetate - - ug/L
Methyl tert-butyl ether 10 ug/L
Methylcyclohexane - - ug/L
Methylene Chloride 5 ug/L
m-Xylene - - ug/L
Naphthalene 10 ug/L
n-Butylbenzene 5 ug/L
n-Propylbenzene 5 ug/L
o-Xylene 5 ug/L
p-Isopropyltoluene 5 ug/L
sec-Butylbenzene 5 ug/L
Styrene 5 ug/L
tert-Butylbenzene 5 ug/L
Tetrachloroethene 5 ug/L
Toluene 5 ug/L
trans-1,2-Dichloroethene 5 ug/L
trans-1,3-Dichloropropene 0.4 ug/L
Trichloroethene 5 ug/L
Trichlorofluoromethane 5 ug/L
Vinyl Acetate - - ug/L
Vinyl Chloride 2 ug/L
Xylenes (total) 5 ug/L

Notes:
Data compared to TOGS 1.1.1 Ambient Water Quality Standards and Guidance Values
NS - No Standard
All units are ug/L unless otherwise noted
bgs - below ground surface
Exceedences noted in bold and shaded.
J - Estimated Value
D -Diluted Value

NYSDEC TOGS 
1.1.1 Water 

Guidance Values

PZ-2 PZ-2 PZ-2 PZ-2 PZ-2 PZ-2 PZ-2 PZ-2 PZ-2 PZ-2 PZ-2 PZ-2 PZ-2 PZ-2 PZ-2 PZ-2 PZ-2 PZ-2 PZ-2 PZ-2 PZ-2 PZ-2 PZ-2 PZ-2

03/09/00 06/19/00 09/19/00 12/27/00 03/29/01 06/21/01 10/01/01 01/04/02 05/02/02 08/01/02 11/01/02 03/01/03 07/01/03 10/01/03 02/01/04 03/04/04 06/04/04 09/22/04 12/04/04 03/09/06 07/29/08 10/02/08 06/24/10 11/30/11

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 5.0 UJ 1.0 U 1.0 U 0.82 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 5.0 UJ 1.0 U 1.0 U NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 5.0 UJ 1.0 U 1.0 U NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 5.0 UJ 1.0 U 1.0 U NA

0 ND 0 ND 0 ND 0 ND NA NA 0 ND 0 ND 0 ND 0 ND 0 ND 0 ND 0 ND 0 ND 0 ND 0 ND 0 ND 0 ND 0 ND 0 ND 5.0 UJ 1.0 U 1.0 U 0.38 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 5.0 UJ 1.0 U 1.0 U NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 5.0 UJ 1.0 U 1.0 U NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 5.0 UJ 1.0 U 1.0 UJ NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 5.0 UJ 1.0 U 1.0 U NA
4.9 0.98 7.0 2.6 NA NA 5.8 3.8 NA 8.7 3.1 1.7 2.2 3.7 1.6 0.78 1.1 1.2 1.6 0 ND 5.0 UJ 1.0 U 0.87 J 1.0
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 5.0 UJ 1.0 U 1.0 U NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 1.7 J NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 5.0 UJ 1.0 U 1.0 U NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 5.0 UJ 1.0 U 1.0 U 0.78 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

0 ND 0 ND 0 ND 0 ND NA NA 0 ND NA NA 0.22 0 ND 0 ND 0 ND NA 0 ND 0 ND 0 ND 0 ND 0 ND 0 ND 5.0 UJ 1.0 U 1.0 U 0.84 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 2.6 J 5.0 U 10 U NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 25 UJ 5.0 U 5.0 U NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 25 UJ 5.0 U 5.0 U NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 17 J 11 5.1 J NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 5.0 UJ 1.0 U 1.0 U 0.41 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 5.0 UJ 1.0 U 1.0 U NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 5.0 UJ 1.0 U 1.0 U NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 5.0 UJ 1.0 U 1.0 UJ NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 5.0 UJ 1.0 U 1.0 U NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 5.0 UJ 1.0 U 1.0 U NA
1.1 0 ND 2.7 0.63 NA NA 5.4 1.6 NA 7.4 2.6 1.2 1.0 9.5 0.86 0.25 0.50 2.5 0.76 0 ND 5.0 UJ 1.0 U 1.0 U 0.75 U

0 ND 0 ND 0 ND 0 ND NA NA 0 ND 0 ND NA 0 ND 0 ND 0 ND 0 ND 0 ND 0 ND 0 ND 0 ND 0 ND 0 ND 0 ND 5.0 UJ 1.0 U 1.0 U 0.32 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 5.0 UJ 1.0 U 1.0 U NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 5.0 UJ 1.0 U 1.0 U NA
6.0 1.4 2.5 1.8 4.6 4.8 0.47 1.4 0.30 0.37 18 10 5.1 0.78 3.8 0 ND 1.3 1.2 1.5 0 ND 5.0 UJ 1.0 U 1.7 1.8
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 5.0 UJ 1.0 U 1.0 U NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 5.0 UJ 1.0 U 1.0 U NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 5.0 UJ 1.0 U 1.0 U NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 5.0 UJ 1.0 U 1.0 U NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 5.0 UJ 1.0 U 1.0 U 0.74 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 5.0 UJ 1.0 U 1.0 U NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 1.0 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 5.0 UJ 1.0 U 1.0 UJ NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 5.0 UJ 1.0 U 1.0 U NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 5.0 UJ 1.0 U 1.0 U NA

0 ND 0 ND 0 ND 0 ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 5.0 UJ 1.0 U 1.0 U NA
0 ND 0 ND 0 ND 0 ND NA NA 0 ND NA NA 1.2 0.35 0.25 0 ND NA 0 ND 0 ND 0 ND 0 ND 0 ND 0 ND NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

0 ND 0 ND 0 ND 0 ND NA NA 0 ND NA NA 4.8 0.38 0.24 0 ND 0.22 0 ND 0 ND 0 ND 0 ND 0 ND 0 ND NA NA NA 0.76 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 5.0 UJ 1.0 U 1.0 U NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

0 ND 13 0.20 8.5 0.35 0.68 0 ND 0 ND 0.27 0.27 0 ND 0.67 1.7 0.20 0.61 0.92 0.54 0 ND 0 ND 1.0 0.43 J 0.52 J 1.0 U 0.36 U
0 ND 7.0 0.29 0 ND NA NA 0.20 NA NA 1.8 0 ND 0.21 0 ND NA 0 ND 0 ND 0 ND 0 ND 0 ND 0 ND 5.0 UJ 1.0 U 1.0 U 0.51 U
0 ND 0 ND 0 ND 0 ND 0 ND NA 0 ND 0 ND 0 ND 0 ND 0.21 0 ND 0 ND 0.44 0 ND 0 ND 0 ND 0 ND 0 ND 0 ND 5.0 UJ 1.0 U 1.0 U 0.90 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 5.0 UJ 1.0 U 1.0 U NA

0 ND 0.51 0 ND 3.5 1.6 1.4 0 ND 0.34 0 ND 0.25 0.82 0.61 0.55 0.25 1.2 0 ND 0 ND 0.22 0.24 0 ND 5.0 UJ 1.0 U 1.0 U 0.46 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 5.0 UJ 1.0 U 1.0 U NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2.0 0 ND 1.6 0.70 3.4 2.0 0.77 1.6 0.51 0.30 3.8 3.6 3.0 0.63 1.4 0.87 1.1 0.97 0.89 0 ND 5.0 UJ 1.0 U 1.1 1.0 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 15 UJ 3.0 U 2.0 U 1.0 U
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Table 4-3.  AOC 1 - Volatile Organic Compounds in Groundwater Samples, Corrective Measures Study Former Northern Perimeter Ditch, Former Lockheed Martin French Road Facility, Utica, New York.

Location ID:

Date Collected: Units
Volatile Organics
1,1,1,2-Tetrachloroethane 5 ug/L
1,1,1-Trichloroethane 5 ug/L
1,1,2,2-Tetrachloroethane 5 ug/L
1,1,2-trichloro-1,2,2-trifluoroethane 5 ug/L
1,1,2-Trichloroethane 1 ug/L
1,1-Dichloroethane 5 ug/L
1,1-Dichloroethene 5 ug/L
1,1-Dichloropropene 5 ug/L
1,2,3-Trichlorobenzene 10 ug/L
1,2,3-Trichloropropane 0.04 ug/L
1,2,4-Trichlorobenzene 5 ug/L
1,2,4-Trimethylbenzene 5 ug/L
1,2-Dibromo-3-chloropropane 0.04 ug/L
1,2-Dibromoethane 0.0006 ug/L
1,2-Dichlorobenzene 3 ug/L
1,2-Dichloroethane 0.6 ug/L
1,2-Dichloroethene (total) - - ug/L
1,2-Dichloropropane 1 ug/L
1,3,5-Trimethylbenzene 5 ug/L
1,3-Dichlorobenzene 3 ug/L
1,3-Dichloropropane 5 ug/L
1,4-Dichlorobenzene 3 ug/L
2,2-Dichloropropane 5 ug/L
2-Butanone 50 ug/L
2-Chlorotoluene 5 ug/L
2-Hexanone 50 ug/L
4-Chlorotoluene 5 ug/L
4-Methyl-2-pentanone - - ug/L
Acetone 50 ug/L
Benzene 1 ug/L
Bromobenzene 5 ug/L
Bromochloromethane 5 ug/L
Bromodichloromethane 50 ug/L
Bromofluorobenzene - - %
Bromoform 50 ug/L
Bromomethane 5 ug/L
Carbon Disulfide 60 ug/L
Carbon Tetrachloride 5 ug/L
Chlorobenzene 5 ug/L
Chloroethane 5 ug/L
Chloroform 7 ug/L
Chloromethane 5 ug/L
cis-1,2-Dichloroethene 5 ug/L
cis-1,3-Dichloropropene 0.4 ug/L
Cyclohexane - - ug/L
Dibromochloromethane 50 ug/L
Dibromomethane 5 ug/L
Dichlorodifluoromethane 5 ug/L
Ethylbenzene 5 ug/L
Hexachlorobutadiene 0.5 ug/L
Iodomethane 5 ug/L
Isopropylbenzene 5 ug/L
m&p-Xylene - - ug/L
Methyl acetate - - ug/L
Methyl tert-butyl ether 10 ug/L
Methylcyclohexane - - ug/L
Methylene Chloride 5 ug/L
m-Xylene - - ug/L
Naphthalene 10 ug/L
n-Butylbenzene 5 ug/L
n-Propylbenzene 5 ug/L
o-Xylene 5 ug/L
p-Isopropyltoluene 5 ug/L
sec-Butylbenzene 5 ug/L
Styrene 5 ug/L
tert-Butylbenzene 5 ug/L
Tetrachloroethene 5 ug/L
Toluene 5 ug/L
trans-1,2-Dichloroethene 5 ug/L
trans-1,3-Dichloropropene 0.4 ug/L
Trichloroethene 5 ug/L
Trichlorofluoromethane 5 ug/L
Vinyl Acetate - - ug/L
Vinyl Chloride 2 ug/L
Xylenes (total) 5 ug/L

Notes:
Data compared to TOGS 1.1.1 Ambient Water Quality Standards and Guidance Values
NS - No Standard
All units are ug/L unless otherwise noted
bgs - below ground surface
Exceedences noted in bold and shaded.
J - Estimated Value
D -Diluted Value

NYSDEC TOGS 
1.1.1 Water 

Guidance Values

PZ-2 PZ-2 PZ-2 PZ-2 PZ-2 PZ-2 PZ-2 PZ-4 PZ-4 PZ-4 PZ-4 PZ-4 PZ-4 PZ-4 PZ-4 PZ-4 PZ-4 PZ-4 PZ-4 PZ-22 PZ-23 PZ-24 PZ-25 PZ-26

04/06/12 04/09/12 04/13/12 04/24/12 05/08/12 05/09/12 06/05/12 08/22/96 11/05/97 05/19/98 05/18/99 06/19/00 12/27/00 07/03/01 05/13/02 10/07/03 09/22/04 07/30/08 06/28/10 06/28/10 06/28/10 06/25/10 06/25/10 06/25/10

NA NA NA NA 5.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1.0 U 1.0 U 0.82 U 0.82 U 1.0 U 0.82 U 1.0 U NA NA 0.76 1.4 0.55 0 ND NA 0.68 0 ND 0 ND 5.0 U 10 UJ 1.0 UJ 1.0 UJ 1.0 U 1.0 U 1.0 UJ
1.0 U 1.0 U 0.21 U 0.21 UJ 1.0 U 0.21 U 1.0 U NA NA NA NA NA NA NA NA NA NA 5.0 U 10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 0.31 U 0.31 U NA 0.31 U 1.0 U NA NA NA NA NA NA NA NA NA NA 1.7 J 10 U 1.0 UJ 1.0 UJ 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 0.23 U 0.23 U 1.0 U 0.23 U 1.0 U NA NA NA NA NA NA NA NA NA NA 5.0 U 10 UJ 1.0 U 1.0 U 1.0 U 1.0 U 1.0 UJ
1.0 U 1.0 U 0.38 U 0.38 U 1.0 U 0.38 U 1.0 U NA NA 1.2 1.4 1.0 0 ND 0.52 1.6 1.0 0.52 0.90 J 10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 0.29 U 0.29 U 1.0 U 0.29 U 1.0 U NA NA NA NA NA NA NA NA NA NA 5.0 U 10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
NA NA NA NA 5.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA 5.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA 5.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1.0 U 1.0 U 0.41 U 0.41 U 5.0 U 0.41 U 1.0 U NA NA NA NA NA NA NA NA NA NA 5.0 U 10 UJ 1.0 UJ 1.0 UJ 1.0 U 1.0 U 1.0 UJ
NA NA NA NA 5.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1.0 U 1.0 UJ 0.39 U 0.39 UJ 5.0 U 0.39 U 1.0 U NA NA NA NA NA NA NA NA NA NA 5.0 U 10 UJ 1.0 UJ 1.0 UJ 1.0 UJ 1.0 UJ 1.0 UJ
1.0 U 1.0 U 0.73 U 0.73 U 2.0 U 0.73 U 1.0 U NA NA NA NA NA NA NA NA NA NA 5.0 U 10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 0.79 U 0.79 U 1.0 U 0.84 J 1.6 NA NA NA NA NA NA NA NA NA NA 5.0 U 10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 0.21 U 0.21 U 1.0 U 0.21 U 1.0 U NA NA NA NA NA NA NA NA NA NA 5.0 U 10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 20 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U

1.0 U 1.0 U 0.72 U 0.72 U 2.0 U 0.72 U 1.0 U NA NA NA NA NA NA NA NA NA NA 5.0 U 10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
NA NA NA NA 5.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1.0 U 1.0 U 0.78 U 0.78 U 1.0 U 0.78 U 1.0 U NA NA NA NA NA NA NA NA NA NA 5.0 U 10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
NA NA NA NA 5.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1.0 U 1.0 U 0.84 U 0.84 U 1.0 U 0.84 U 1.0 U NA NA NA NA NA NA NA NA NA NA 5.0 U 10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
NA NA NA NA 5.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

10 U 10 U 1.3 U 1.3 UJ 5.0 U 1.3 U 10 U NA NA NA NA NA NA NA NA NA NA 25 U 100 U 10 U 10 U 10 U 10 U 10 U
NA NA NA NA 5.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

5.0 U 5.0 U 1.2 U 1.2 UJ 5.0 U 1.2 U 5.0 U NA NA NA NA NA NA NA NA NA NA 25 U 50 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
NA NA NA NA 5.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

5.0 U 5.0 U 2.1 U 2.1 U 5.0 U 2.1 U 5.0 U NA NA NA NA NA NA NA NA NA NA 25 U 50 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U
10 U 10 U 3.0 U 3.0 U 5.0 U 3.0 U 10 U NA NA NA NA NA NA NA NA NA NA 25 U 100 UJ 8.5 J 10 UJ 10 UJ 10 UJ 10 UJ
1.0 U 1.0 U 0.41 U 0.41 U 0.50 U 0.41 U 1.0 U NA NA NA NA NA NA NA NA NA NA 5.0 U 10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
NA NA NA NA 5.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA 5.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1.0 U 1.0 U 0.39 U 0.39 U 1.0 U 0.39 U 1.0 U 5.0 NA NA NA NA NA NA NA NA NA 5.0 U 10 UJ 1.0 UJ 1.0 UJ 1.0 U 1.0 U 1.0 UJ
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1.0 U 1.0 UJ 0.26 UJ 0.26 U 1.0 U 0.26 UJ 1.0 UJ NA NA NA NA NA NA NA NA NA NA 5.0 U 10 UJ 1.0 UJ 1.0 UJ 1.0 U 1.0 U 1.0 UJ
1.0 U 1.0 U 0.69 U 0.69 U 2.0 U 0.69 U 1.0 U NA NA NA NA NA NA NA NA NA NA 5.0 U 10 U 1.0 U 1.0 U 1.0 UJ 1.0 UJ 1.0 U
1.0 U 1.0 U 0.19 U 0.19 UJ 5.0 U 0.19 U 1.0 U NA NA NA NA NA NA NA NA NA NA 5.0 U 10 UJ 1.0 UJ 1.0 UJ 1.0 U 1.0 U 1.0 UJ
1.0 U 1.0 U 0.27 U 0.27 U 1.0 U 0.27 U 1.0 U NA NA NA NA NA NA NA NA NA NA 5.0 U 10 UJ 1.0 UJ 1.0 UJ 1.0 U 1.0 U 1.0 UJ
1.0 U 1.0 U 0.75 U 0.75 U 1.0 U 0.75 U 1.0 U NA NA NA NA NA NA NA NA NA NA 5.0 U 10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 0.32 U 0.32 U 2.0 U 0.32 U 1.0 U NA NA NA NA NA NA NA NA NA NA 5.0 U 10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 0.34 U 0.34 U 1.0 U 0.34 U 1.0 U 12 NA NA NA NA NA NA NA NA NA 5.0 U 10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 0.35 U 0.35 UJ 2.0 U 0.35 UJ 1.0 U NA NA NA NA NA NA NA NA NA NA 5.0 U 10 UJ 1.0 UJ 1.0 UJ 1.0 U 1.0 U 1.0 UJ

19 19 29 2.6 1.0 U 26 16 0 ND 8.1 4.9 3.4 3.0 2.2 1.6 9.2 1.6 1.3 2.7 J 10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 0.36 U 0.36 UJ 0.50 U 0.36 U 1.0 U NA NA NA NA NA NA NA NA NA NA 5.0 U 10 UJ 1.0 UJ 1.0 UJ 1.0 U 1.0 U 1.0 UJ
1.0 U 1.0 U 0.18 U 0.18 UJ NA 0.18 U 1.0 U NA NA NA NA NA NA NA NA NA NA 5.0 U 10 UJ 1.0 UJ 1.0 UJ 1.0 U 1.0 U 1.0 UJ
1.0 U 1.0 U 0.32 U 0.32 U 1.0 U 0.32 U 1.0 U 3.0 NA NA NA NA NA NA NA NA NA 5.0 U 10 UJ 1.0 UJ 1.0 UJ 1.0 U 1.0 U 1.0 UJ
NA NA NA NA 5.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1.0 U 1.0 U 0.68 U 0.68 UJ 2.0 U 0.68 UJ 1.0 U NA NA NA NA NA NA NA NA NA NA 3.0 J 10 UJ 1.0 UJ 1.0 UJ 1.0 U 1.0 U 1.0 UJ
1.0 U 1.0 U 0.74 U 0.74 U 1.0 U 0.74 U 1.0 U NA NA NA NA NA NA NA NA NA NA 5.0 U 10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
NA NA NA NA 5.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA 5.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1.0 U 1.0 U 0.79 U 0.79 U 5.0 U 0.79 U 1.0 U NA NA NA NA NA NA NA NA NA NA 5.0 U 10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
NA NA NA NA 1.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1.0 U 1.0 U 0.50 U 0.50 UJ NA 0.50 U 1.0 U NA NA NA NA NA NA NA NA NA NA 5.0 U 10 UJ 1.0 UJ 1.0 UJ 1.0 U 1.0 U 1.0 UJ
0.43 J 1.0 U 0.16 U 0.42 J 1.0 U 0.43 J 0.41 J NA NA NA NA NA NA NA NA NA NA 5.0 U 10 UJ 1.0 UJ 1.0 UJ 1.0 U 1.0 U 1.0 UJ
1.0 U 1.0 U 0.16 U 0.16 U NA 0.16 U 1.0 U NA NA NA NA NA NA NA NA NA NA 5.0 U 10 UJ 1.0 UJ 1.0 UJ 1.0 U 1.0 U 1.0 UJ
1.0 U 1.0 U 0.44 U 0.44 U 2.0 U 0.44 U 1.0 U NA NA NA NA NA NA NA NA NA NA 5.0 U 10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA 5.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA 5.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA 5.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA 1.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA 5.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA 5.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1.0 U 1.0 U 0.73 U 0.73 U 5.0 U 0.73 U 1.0 U NA NA NA NA NA NA NA NA NA NA 5.0 U 10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
NA NA NA NA 5.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1.0 U 1.0 U 0.36 U 0.36 U 1.0 U 0.36 U 1.0 U NA NA 4.4 2.8 1.9 0 ND 0.69 1.8 0.35 0.22 0.80 J 10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 0.51 U 0.51 U 1.0 U 0.51 U 1.0 U NA NA NA NA 42 0 ND NA 0.93 NA 0 ND 5.0 U 10 UJ 1.0 UJ 1.0 UJ 1.0 U 1.0 U 1.0 UJ
1.0 U 1.0 U 0.90 U 0.90 U 1.0 U 0.90 U 1.0 U NA NA NA NA NA NA NA NA NA NA 5.0 U 10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 0.37 U 0.37 U 0.50 U 0.37 U 1.0 U NA NA NA NA NA NA NA NA NA NA 5.0 U 10 UJ 1.0 UJ 1.0 UJ 1.0 U 1.0 U 1.0 UJ
1.0 U 1.0 U 0.46 U 0.46 U 1.0 U 0.46 U 1.0 U NA NA 0.43 1.2 0 ND 0 ND NA 0 ND 0 ND 0 ND 5.0 U 10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 0.88 U 0.88 U 1.0 U 0.88 U 1.0 U 2.0 NA NA NA NA NA NA NA NA NA 5.0 U 10 UJ 1.0 UJ 1.0 UJ 1.0 U 1.0 U 1.0 UJ
NA NA NA NA 5.0 U NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
6.2 6.3 5.1 0.90 U 1.0 U 5.9 7.4 NA NA NA NA NA NA NA NA NA NA 5.0 U 10 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

2.0 U 2.0 U 0.66 U 0.66 U 1.0 U 0.66 U 2.0 U NA NA NA NA NA NA NA NA NA NA 15 U 20 U 2.0 U 2.0 U 2.0 U 2.0 U 2.0 U
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Table 4-3.  AOC 1 - Volatile Organic Compounds in Groundwater Samples, Corrective Measures Study Former Northern Perimeter Ditch, Former Lockheed Martin French Road Facility, Utica, New York.

Location ID:

Date Collected: Units
Volatile Organics
1,1,1,2-Tetrachloroethane 5 ug/L
1,1,1-Trichloroethane 5 ug/L
1,1,2,2-Tetrachloroethane 5 ug/L
1,1,2-trichloro-1,2,2-trifluoroethane 5 ug/L
1,1,2-Trichloroethane 1 ug/L
1,1-Dichloroethane 5 ug/L
1,1-Dichloroethene 5 ug/L
1,1-Dichloropropene 5 ug/L
1,2,3-Trichlorobenzene 10 ug/L
1,2,3-Trichloropropane 0.04 ug/L
1,2,4-Trichlorobenzene 5 ug/L
1,2,4-Trimethylbenzene 5 ug/L
1,2-Dibromo-3-chloropropane 0.04 ug/L
1,2-Dibromoethane 0.0006 ug/L
1,2-Dichlorobenzene 3 ug/L
1,2-Dichloroethane 0.6 ug/L
1,2-Dichloroethene (total) - - ug/L
1,2-Dichloropropane 1 ug/L
1,3,5-Trimethylbenzene 5 ug/L
1,3-Dichlorobenzene 3 ug/L
1,3-Dichloropropane 5 ug/L
1,4-Dichlorobenzene 3 ug/L
2,2-Dichloropropane 5 ug/L
2-Butanone 50 ug/L
2-Chlorotoluene 5 ug/L
2-Hexanone 50 ug/L
4-Chlorotoluene 5 ug/L
4-Methyl-2-pentanone - - ug/L
Acetone 50 ug/L
Benzene 1 ug/L
Bromobenzene 5 ug/L
Bromochloromethane 5 ug/L
Bromodichloromethane 50 ug/L
Bromofluorobenzene - - %
Bromoform 50 ug/L
Bromomethane 5 ug/L
Carbon Disulfide 60 ug/L
Carbon Tetrachloride 5 ug/L
Chlorobenzene 5 ug/L
Chloroethane 5 ug/L
Chloroform 7 ug/L
Chloromethane 5 ug/L
cis-1,2-Dichloroethene 5 ug/L
cis-1,3-Dichloropropene 0.4 ug/L
Cyclohexane - - ug/L
Dibromochloromethane 50 ug/L
Dibromomethane 5 ug/L
Dichlorodifluoromethane 5 ug/L
Ethylbenzene 5 ug/L
Hexachlorobutadiene 0.5 ug/L
Iodomethane 5 ug/L
Isopropylbenzene 5 ug/L
m&p-Xylene - - ug/L
Methyl acetate - - ug/L
Methyl tert-butyl ether 10 ug/L
Methylcyclohexane - - ug/L
Methylene Chloride 5 ug/L
m-Xylene - - ug/L
Naphthalene 10 ug/L
n-Butylbenzene 5 ug/L
n-Propylbenzene 5 ug/L
o-Xylene 5 ug/L
p-Isopropyltoluene 5 ug/L
sec-Butylbenzene 5 ug/L
Styrene 5 ug/L
tert-Butylbenzene 5 ug/L
Tetrachloroethene 5 ug/L
Toluene 5 ug/L
trans-1,2-Dichloroethene 5 ug/L
trans-1,3-Dichloropropene 0.4 ug/L
Trichloroethene 5 ug/L
Trichlorofluoromethane 5 ug/L
Vinyl Acetate - - ug/L
Vinyl Chloride 2 ug/L
Xylenes (total) 5 ug/L

Notes:
Data compared to TOGS 1.1.1 Ambient Water Quality Standards and Guidance Values
NS - No Standard
All units are ug/L unless otherwise noted
bgs - below ground surface
Exceedences noted in bold and shaded.
J - Estimated Value
D -Diluted Value

NYSDEC TOGS 
1.1.1 Water 

Guidance Values

PZ-26 PZ-26 PZ-26 PZ-27 PZ-27 PZ-28 PZ-29 PZ-29 PZ-30 PZ-31 PZ-32 PZ-32 PZ-34 PZ-34 PZ-35 PZ-35 PZ-36 PZ-39 PZ-40 PZ-41 PZ-42

09/26/11 10/03/12 10/07/13 06/25/10 09/27/11 06/25/10 06/28/10 11/30/11 06/25/10 06/25/10 06/25/10 11/29/11 06/24/10 11/29/11 06/24/10 11/29/11 06/24/10 06/24/10 06/24/10 06/24/10 06/24/10

NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1.0 U 1.0 U 1.0 U 1.0 UJ 1.0 U 1.0 U 1.0 UJ 0.82 U 1.0 U 1.0 UJ 11 11 J 20 U 0.82 U 1.0 U 0.82 U 1.0 U 1.0 U [1.0 U] 1.0 U 1.0 U 20 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 1.0 U NA 20 U NA 1.0 U NA 1.0 U 1.0 U [1.0 U] 1.0 U 1.0 U 20 U
1.0 U 1.0 U 1.0 U 1.0 UJ 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 34 J NA 20 U NA 1.0 U NA 1.0 U 1.0 U [1.0 UJ] 1.0 U 1.0 U 20 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 UJ NA 1.0 U 1.0 UJ 1.0 U NA 20 U NA 1.0 U NA 1.0 U 1.0 U [1.0 U] 1.0 U 1.0 U 20 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.38 U 1.0 U 2.8 16 11 20 U 3.3 2.0 J 0.38 U 1.9 1.0 [0.93 J] 1.0 U 1.0 U 21
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 6.9 NA 20 U NA 0.73 J NA 1.0 U 1.0 U [1.0 U] 1.0 U 1.0 U 20 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1.0 U 1.0 U 1.0 U 1.0 UJ 1.0 U 1.0 U 1.0 UJ NA 1.0 U 1.0 UJ 1.0 U NA 20 U NA 1.0 U NA 1.0 U 1.0 U [1.0 U] 1.0 U 1.0 U 20 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1.0 U 1.0 U 1.0 UJ 1.0 UJ 1.0 U 1.0 UJ 1.0 UJ NA 1.0 UJ 1.0 UJ 1.0 UJ NA 20 UJ NA 1.0 UJ NA 1.0 UJ 1.0 UJ [1.0 U] 1.0 UJ 1.0 UJ 20 UJ
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 1.0 U NA 20 U NA 1.0 U NA 1.0 U 1.0 U [1.0 U] 1.0 U 1.0 U 20 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.79 U 1.0 U 1.0 U 1.0 U 0.79 U 20 U 0.79 U 1.0 U 0.79 U 1.0 U 1.0 U [1.0 U] 1.0 U 1.0 U 20 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 1.0 U NA 20 U NA 1.0 U NA 1.0 U 1.0 U [1.0 U] 1.0 U 1.0 U 20 U
NA NA NA 2.0 U NA 6.6 4.8 NA 2.0 U 2.0 U 8.5 NA 370 NA 11 NA 6.3 3.0 [3.5] 2.0 U 2.0 U 31 J

1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 1.0 U NA 20 U NA 1.0 U NA 1.0 U 1.0 U [1.0 U] 1.0 U 1.0 U 20 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.78 U 1.0 U 1.0 U 1.0 U 0.78 U 20 U 0.78 U 1.0 U 0.78 U 1.0 U 1.0 U [1.0 U] 1.0 U 1.0 U 20 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.84 U 1.0 U 1.0 U 1.0 U 0.84 U 20 U 0.84 U 1.0 U 0.84 U 1.0 U 1.0 U [1.0 U] 1.0 U 1.0 U 20 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

10 U 10 U 10 U 10 U 10 U 10 U 10 U NA 10 U 10 U 10 U NA 200 U NA 10 U NA 10 U 10 U [10 U] 10 U 10 U 200 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U NA 5.0 U 5.0 U 5.0 U NA 100 U NA 5.0 U NA 5.0 U 5.0 U [5.0 U] 5.0 U 5.0 U 100 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U NA 5.0 U 5.0 U 5.0 U NA 100 U NA 5.0 U NA 5.0 U 5.0 U [5.0 U] 5.0 U 5.0 U 100 U
10 U 10 U 10 U 10 UJ 10 U 10 UJ 10 UJ NA 10 UJ 10 UJ 10 UJ NA 200 U NA 10 U NA 4.2 J 3.3 J [3.7 J] 7.5 J 10 U 200 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.41 U 1.0 U 1.0 U 1.0 U 0.41 U 20 U 0.41 U 1.0 UJ 0.41 U 1.0 U 1.0 U [1.0 U] 1.0 U 1.0 U 20 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1.0 U 1.0 U 1.0 U 1.0 UJ 1.0 U 1.0 U 1.0 UJ NA 1.0 U 1.0 UJ 1.0 U NA 20 U NA 1.0 U NA 1.0 U 1.0 U [1.0 U] 1.0 U 1.0 U 20 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1.0 U 1.0 U 1.0 U 1.0 UJ 1.0 U 1.0 U 1.0 UJ NA 1.0 U 1.0 UJ 1.0 U NA 20 U NA 1.0 U NA 1.0 U 1.0 U [1.0 U] 1.0 U 1.0 U 20 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 UJ 1.0 U NA 1.0 UJ 1.0 U 1.0 UJ NA 20 UJ NA 1.0 UJ NA 1.0 UJ 1.0 UJ [1.0 UJ] 1.0 UJ 1.0 UJ 20 UJ
1.0 U 1.0 U 1.0 U 1.0 UJ 1.0 U 1.0 U 1.0 UJ NA 1.0 U 1.0 UJ 1.0 U NA 20 U NA 1.0 U NA 1.0 U 1.0 U [1.0 U] 0.62 J 1.0 U 20 U
1.0 U 1.0 U 1.0 U 1.0 UJ 1.0 U 1.0 U 1.0 UJ NA 1.0 U 1.0 UJ 1.0 U NA 20 U NA 1.0 U NA 1.0 U 1.0 U [1.0 U] 1.0 U 1.0 U 20 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.75 U 1.0 U 1.0 U 1.0 U 0.75 U 20 U 0.75 U 1.0 U 0.75 U 1.0 U 1.0 U [1.0 U] 1.0 U 1.0 U 20 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.32 U 1.0 U 3.8 1.0 U 0.32 U 20 U 0.32 U 1.0 U 0.32 U 1.0 U 1.0 U [1.0 U] 1.0 U 1.0 U 20 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 1.0 U NA 20 U NA 1.0 U NA 1.0 U 1.0 U [1.0 U] 1.0 U 1.0 U 20 U
1.0 U 1.0 U 1.0 U 1.0 UJ 1.0 U 1.0 U 1.0 UJ NA 1.0 U 1.0 UJ 1.0 U NA 20 U NA 1.0 U NA 1.0 U 1.0 U [1.0 U] 1.0 U 1.0 U 20 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 6.6 4.8 1.0 1.0 U 1.0 U 8.5 11 370 230 D 10 J 1.5 6.3 3.0 [2.9] 1.0 U 1.0 U 31
1.0 U 1.0 U 1.0 U 1.0 UJ 1.0 U 1.0 U 1.0 UJ NA 1.0 U 1.0 UJ 1.0 U NA 20 U NA 1.0 U NA 1.0 U 1.0 U [1.0 U] 1.0 U 1.0 U 20 U
1.0 U 1.0 U 1.0 U 1.0 UJ 1.0 U 1.0 U 1.0 UJ NA 1.0 U 1.0 UJ 1.0 U NA 20 U NA 1.0 U NA 1.0 U 1.0 U [1.0 U] 1.0 U 1.0 U 20 U
1.0 U 1.0 U 1.0 U 1.0 UJ 1.0 U 1.0 U 1.0 UJ NA 1.0 U 1.0 UJ 1.0 U NA 20 U NA 1.0 U NA 1.0 U 1.0 U [1.0 U] 1.0 U 1.0 U 20 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1.0 U 1.0 U 1.0 U 1.0 UJ 1.0 U 1.0 U 1.0 UJ NA 1.0 U 1.0 UJ 1.0 U NA 20 U NA 1.0 U NA 1.0 U 1.0 U [1.0 U] 1.0 U 1.0 U 20 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.74 U 1.0 U 1.0 U 1.0 U 0.74 U 20 U 0.74 U 1.0 UJ 0.74 U 1.0 U 1.0 U [1.0 U] 1.0 U 1.0 U 20 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 1.0 U NA 20 U NA 1.0 U NA 1.0 U 1.0 U [1.0 U] 1.0 U 1.0 U 20 U
NA NA 1.0 U NA NA NA NA 1.0 U NA NA NA 1.0 U NA 1.0 U NA 1.0 U NA NA NA NA NA

1.0 U 1.0 U 1.0 U 1.0 UJ 1.0 U 1.0 U 1.0 UJ NA 1.0 U 1.0 UJ 1.0 U NA 20 UJ NA 1.0 UJ NA 1.0 UJ 1.0 UJ [1.0 UJ] 1.0 UJ 1.0 UJ 20 UJ
1.0 U 1.0 U 1.0 U 1.0 UJ 1.0 U 1.0 U 1.0 UJ NA 1.0 U 1.0 UJ 1.4 NA 20 U NA 1.0 U NA 1.0 U 1.0 U [1.0 UJ] 1.0 U 1.0 U 20 U
1.0 U 1.0 U 1.0 U 1.0 UJ 1.0 U 1.0 U 1.0 UJ NA 1.0 U 1.0 UJ 1.0 U NA 20 U NA 1.0 U NA 1.0 U 1.0 U [1.0 U] 1.0 U 1.0 U 20 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 1.0 U NA 20 U NA 1.0 U NA 1.0 U 1.0 U [1.0 U] 1.0 U 1.0 U 20 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA 1.0 U NA NA NA NA 0.76 U NA NA NA 0.76 U NA 0.76 U NA 0.76 U NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U NA 1.0 U 1.0 U 1.0 U NA 20 U NA 1.0 U NA 1.0 U 1.0 U [1.0 U] 1.0 U 1.0 U 20 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 5.8 1.1 1.0 U 1.0 U 43 48 20 U 0.36 U 0.77 J 0.74 1.0 U 7.4 [6.2] 1.0 U 1.0 U 20 U
1.0 U 1.0 U 1.0 U 1.0 UJ 1.0 U 1.0 U 1.0 UJ 0.51 U 1.0 U 1.0 UJ 1.0 U 0.51 U 20 U 0.51 U 1.0 U 0.51 U 1.0 U 1.0 U [1.0 U] 1.0 U 1.0 U 20 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.90 U 1.0 U 1.0 U 1.0 U 0.90 U 20 U 4.7 1.0 UJ 0.90 U 1.0 U 1.0 U [1.0 U] 1.0 U 1.0 U 20 U
1.0 U 1.0 U 1.0 U 1.0 UJ 1.0 U 1.0 U 1.0 UJ NA 1.0 U 1.0 UJ 1.0 U NA 20 U NA 1.0 U NA 1.0 U 1.0 U [1.0 U] 1.0 U 1.0 U 20 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 0.84 J 0.46 U 1.0 U 1.0 U 49 54 12 J 1.8 7.1 J 3.0 1.2 6.5 [5.8] 1.0 U 1.0 U 18 J
1.0 U 1.0 U 1.0 U 1.0 UJ 1.0 U 1.0 U 1.0 UJ NA 1.0 U 1.0 UJ 1.0 U NA 20 U NA 1.0 U NA 1.0 U 1.0 U [1.0 U] 1.0 U 1.0 U 20 U
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 12 J 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 130 110 D 2.9 1.0 U 1.0 U 3.6 [3.3] 1.0 U 1.0 U 20 U
2.0 U 2.0 U 1.0 U 2.0 U 2.0 U 2.0 U 2.0 U 1.0 U 2.0 U 2.0 U 2.0 U 1.0 U 40 U 1.0 U 2.0 UJ 1.0 U 2.0 U 2.0 U [2.0 U] 2.0 U 2.0 U 40 U
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Table 4-4.  Groundwater Molar Comparisons, Corrective Measures Study Former Northern Perimeter Ditch, Former Lockheed Martin French Road Facility, Utica, New 
York.

Location ID: A1-PZ-1 A1-PZ-1 A1-PZ-1 A1-PZ-1 A1-PZ-1 A1-PZ-1 A1-PZ-1 A1-PZ-2 A1-PZ-2 A1-PZ-2 A1-PZ-2 A1-PZ-2 A1-PZ-2 A1-PZ-2

Date Collected: 06/28/10 11/30/11 04/06/12 04/09/12 04/13/12 04/24/12 06/05/12 06/28/10 09/27/11 11/30/11 01/24/12 04/09/12 04/13/12 04/24/12
Volatile Organics g/mol
1,1,2-trichloro-1,2,2-trifluoroethane 187.38 µmol/L - - - - - - - - - - - - - -
Dichlorodifluoromethane 120.91 µmol/L - - - - - - - - - - - - - -
1,1,2-Trichloroethane 133.40 µmol/L - - - - - - - - - - - - - -
1,1-Dichloroethane 98.96 µmol/L - - - - - - - - 0.02 0.02 0.00 - - 0.01
1,1-Dichloroethene 96.94 µmol/L - - - - - - - - - - - - - -
1,2-Dichloroethane 98.96 µmol/L - - - - - - - - - - - - - -
cis-1,2-Dichloroethene 96.94 µmol/L 0.33 0.05 0.11 0.10 0.05 0.08 0.10 1.44 1.02 0.99 0.23 0.22 0.18 0.60
Tetrachloroethene 165.83 µmol/L - - - - - - - - - - - - - -
trans-1,2-Dichloroethene 96.94 µmol/L - - - - - - - - - - - - - 0.01
Trichloroethene 131.39 µmol/L - - - - - 0.00 - - 0.01 0.02 - - - 0.01
Vinyl Chloride 62.50 µmol/L - - 0.15 0.08 0.02 0.03 0.05 0.34 0.43 0.75 0.18 0.12 0.08 0.38

Groundwater Elevation - ft amsl 501.50 - 501.65 - - - 501.40 500.90 501.00 - 501.17 501.73 - -
-

Total VOC - µmol/L 0.33 0.05 0.26 0.19 0.08 0.12 0.14 1.78 1.49 1.78 0.41 0.34 0.25 1.01

Notes:
 - Indicates that the COC was not detected during the sampling event.
COC- constituent of concerns
µmol/L - micromoles per liter
g/mol - grams per mole
VOC - volatile organic carbons
ft amsl - feet above mean sea level

Molecular 
Weight Units
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Table 4-4.  Groundwater Molar Comparisons, Corrective Measures Study Former Northern Perimeter Ditch, Former Lockheed Martin French Road Facility, Utica, New 
York.

Location ID:

Date Collected:
Volatile Organics g/mol
1,1,2-trichloro-1,2,2-trifluoroethane 187.38 µmol/L
Dichlorodifluoromethane 120.91 µmol/L
1,1,2-Trichloroethane 133.40 µmol/L
1,1-Dichloroethane 98.96 µmol/L
1,1-Dichloroethene 96.94 µmol/L
1,2-Dichloroethane 98.96 µmol/L
cis-1,2-Dichloroethene 96.94 µmol/L
Tetrachloroethene 165.83 µmol/L
trans-1,2-Dichloroethene 96.94 µmol/L
Trichloroethene 131.39 µmol/L
Vinyl Chloride 62.50 µmol/L

Groundwater Elevation - ft amsl
-

Total VOC - µmol/L

Notes:
 - Indicates that the COC was not detected during the sampling event.
COC- constituent of concerns
µmol/L - micromoles per liter
g/mol - grams per mole
VOC - volatile organic carbons
ft amsl - feet above mean sea level

Molecular 
Weight Units A1-PZ-2 A1-PZ-2 A1-PZ-2 A1-PZ-2 A1-PZ-2 A1-PZ-2 A2-PZ-1 A2-PZ-1 A2-PZ-1 A2-PZ-1 A2-PZ-1 A2-PZ-1 A2-PZ-1

06/05/12 10/04/12 01/11/13 04/04/13 07/09/13 10/04/13 06/25/10 09/26/11 11/28/11 01/24/12 04/11/12 07/11/12 10/04/12

- - - - - - 3.95 8.54 - 10.14 6.94 5.02 -
- - - - - - - 7.94 - 9.92 6.86 - -
- - - - - - 0.01 0.02 - - 0.01 - -

0.01 0.00 - - - - 8.29 19.20 13.14 28.29 19.20 11.12 13.14
- - - - - - 0.14 0.46 - - 0.24 - -
- - - - - - 0.02 0.05 - - 0.03 - -

0.72 0.10 0.11 0.01 0.02 0.01 81.49 278.51 185.68 433.24 247.57 175.36 237.25
- - - - - - 0.00 0.03 0.01 - 0.03 - -
- - - - - - 0.08 0.34 0.27 - 0.11 - -

0.01 - - - - - 8.37 15.98 9.89 17.51 31.21 19.79 11.42
0.22 0.13 0.09 - 0.03 - 9.44 11.52 14.08 28.80 15.04 13.28 20.80

500.34 500.70 501.16 501.58 501.93 500.81 504.8 505.87 - 505.56 505.30 503.89 505.64

0.96 0.24 0.20 0.01 0.05 0.01 111.79 342.60 223.07 527.91 327.24 224.56 282.61
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Table 4-4.  Groundwater Molar Comparisons, Corrective Measures Study Former Northern Perimeter Ditch, Former Lockheed Martin French Road Facility, Utica, New 
York.

Location ID:

Date Collected:
Volatile Organics g/mol
1,1,2-trichloro-1,2,2-trifluoroethane 187.38 µmol/L
Dichlorodifluoromethane 120.91 µmol/L
1,1,2-Trichloroethane 133.40 µmol/L
1,1-Dichloroethane 98.96 µmol/L
1,1-Dichloroethene 96.94 µmol/L
1,2-Dichloroethane 98.96 µmol/L
cis-1,2-Dichloroethene 96.94 µmol/L
Tetrachloroethene 165.83 µmol/L
trans-1,2-Dichloroethene 96.94 µmol/L
Trichloroethene 131.39 µmol/L
Vinyl Chloride 62.50 µmol/L

Groundwater Elevation - ft amsl
-

Total VOC - µmol/L

Notes:
 - Indicates that the COC was not detected during the sampling event.
COC- constituent of concerns
µmol/L - micromoles per liter
g/mol - grams per mole
VOC - volatile organic carbons
ft amsl - feet above mean sea level

Molecular 
Weight Units A2-PZ-1 A2-PZ-1 A2-PZ-1 A2-PZ-1 A2-PZ-2 A2-PZ-2 A2-PZ-2 A2-PZ-2 A2-PZ-2 A2-PZ-2 A2-PZ-2 A2-PZ-2 A2-PZ-2

01/29/13 04/03/13 07/09/13 10/04/13 06/25/10 11/28/11 04/10/12 07/11/12 10/03/12 01/10/13 04/03/13 07/10/13 10/04/13

3.63 2.13 4.54 2.94 - - - - - - - - -
- - - 4.63 - - - - - - - - -
- - - - - - - - - - - - -

10.00 12.13 11.12 12.13 0.10 0.11 0.12 - - 0.06 0.07 0.07 0.04
- - - - - - 0.02 - - - - - -
- - - - - - - - - - - - -

175.36 195.99 185.68 247.57 1.44 2.99 2.17 1.34 1.24 1.96 1.55 1.55 0.98
- - - - 4.46 7.84 13.87 4.88 4.40 10.25 2.65 4.82 3.14
- - - - - - - - - - - - -

8.37 17.51 17.51 9.89 2.28 4.79 5.63 2.74 2.51 4.41 2.97 2.89 1.98
13.44 14.40 16.00 20.80 0.19 0.18 0.22 - - 0.12 0.11 - -

505.86 505.84 506.42 505.44 502.8 503.38 502.80 502.69 503.31 503.27 502.82 502.99 502.92

210.81 242.16 234.83 297.96 8.48 15.91 22.03 8.97 8.15 16.81 7.35 9.33 6.13
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Table 4-4.  Groundwater Molar Comparisons, Corrective Measures Study Former Northern Perimeter Ditch, Former Lockheed Martin French Road Facility, Utica, New 
York.

Location ID:

Date Collected:
Volatile Organics g/mol
1,1,2-trichloro-1,2,2-trifluoroethane 187.38 µmol/L
Dichlorodifluoromethane 120.91 µmol/L
1,1,2-Trichloroethane 133.40 µmol/L
1,1-Dichloroethane 98.96 µmol/L
1,1-Dichloroethene 96.94 µmol/L
1,2-Dichloroethane 98.96 µmol/L
cis-1,2-Dichloroethene 96.94 µmol/L
Tetrachloroethene 165.83 µmol/L
trans-1,2-Dichloroethene 96.94 µmol/L
Trichloroethene 131.39 µmol/L
Vinyl Chloride 62.50 µmol/L

Groundwater Elevation - ft amsl
-

Total VOC - µmol/L

Notes:
 - Indicates that the COC was not detected during the sampling event.
COC- constituent of concerns
µmol/L - micromoles per liter
g/mol - grams per mole
VOC - volatile organic carbons
ft amsl - feet above mean sea level

Molecular 
Weight Units A2-PZ-7 A2-PZ-7 A2-PZ-7 MW-18 MW-18 MW-18 MW-18 MW-18 MW-18 MW-18 MW-18 MW-19 MW-19

06/25/10 09/26/11 11/29/11 11/30/11 04/11/12 07/10/12 10/03/12 01/10/13 04/03/13 07/11/13 10/04/13 11/30/11 04/09/12

- - - - - - - - - - - - -
- - - - - - - 0.01 - - - - -
- - - - - - - - - - - - -

0.67 0.10 0.03 0.08 0.23 0.37 0.18 0.40 0.46 0.42 0.43 - -
0.07 0.01 - - - 0.01 - 0.02 0.04 - - - -

- - - - - - - - - - - - -
8.97 1.24 0.47 1.02 4.33 9.18 4.33 15.47 17.54 14.44 17.54 0.01 -

14.47 2.17 0.72 0.06 0.52 0.34 0.07 0.78 0.57 0.17 0.10 - -
0.06 - - - - 0.03 - 0.05 - - - - -

20.55 2.13 1.22 0.16 0.91 1.67 0.61 3.20 2.21 1.29 1.22 - -
0.67 0.10 0.03 0.02 0.09 0.12 - 0.12 0.13 - - - -

- - - - 501.52 501.36 501.57 501.95 501.63 501.74 501.75 - 501.71

45.46 5.75 2.47 1.33 6.09 11.73 5.19 20.06 20.95 16.33 19.28 0.01 0.00
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Table 4-4.  Groundwater Molar Comparisons, Corrective Measures Study Former Northern Perimeter Ditch, Former Lockheed Martin French Road Facility, Utica, New 
York.

Location ID:

Date Collected:
Volatile Organics g/mol
1,1,2-trichloro-1,2,2-trifluoroethane 187.38 µmol/L
Dichlorodifluoromethane 120.91 µmol/L
1,1,2-Trichloroethane 133.40 µmol/L
1,1-Dichloroethane 98.96 µmol/L
1,1-Dichloroethene 96.94 µmol/L
1,2-Dichloroethane 98.96 µmol/L
cis-1,2-Dichloroethene 96.94 µmol/L
Tetrachloroethene 165.83 µmol/L
trans-1,2-Dichloroethene 96.94 µmol/L
Trichloroethene 131.39 µmol/L
Vinyl Chloride 62.50 µmol/L

Groundwater Elevation - ft amsl
-

Total VOC - µmol/L

Notes:
 - Indicates that the COC was not detected during the sampling event.
COC- constituent of concerns
µmol/L - micromoles per liter
g/mol - grams per mole
VOC - volatile organic carbons
ft amsl - feet above mean sea level

Molecular 
Weight Units MW-19 MW-19 MW-19 MW-19 MW-19 MW-20 MW-20 MW-20 MW-20 MW-20 MW-20 MW-20 MW-20

04/13/12 04/24/12 05/09/12 06/05/12 10/04/13 11/30/11 04/05/12 04/06/12 04/09/12 04/13/12 04/24/12 05/09/12 06/05/12

- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - 0.05 - - - - - 0.10 -
- - - - - - - - - - - - -
- - - - - - - - - - - - -

0.01 - 0.01 - 0.02 19.60 14.44 14.44 14.44 9.49 14.44 25.79 41.26
- - - - - - - - - - - - -
- - - - - 0.19 0.12 - - - 0.19 0.39 0.39
- - - - - 1.45 0.99 1.37 0.84 1.29 1.29 3.65 -
- - 0.02 - 0.04 2.72 1.58 1.58 1.92 0.58 1.01 2.40 5.60

- - - 501.67 501.95 - 500.63 - - - - - 500.30

0.01 0.00 0.03 0.00 0.05 24.00 17.14 17.40 17.20 11.36 16.93 32.33 47.25
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Table 4-4.  Groundwater Molar Comparisons, Corrective Measures Study Former Northern Perimeter Ditch, Former Lockheed Martin French Road Facility, Utica, New 
York.

Location ID:

Date Collected:
Volatile Organics g/mol
1,1,2-trichloro-1,2,2-trifluoroethane 187.38 µmol/L
Dichlorodifluoromethane 120.91 µmol/L
1,1,2-Trichloroethane 133.40 µmol/L
1,1-Dichloroethane 98.96 µmol/L
1,1-Dichloroethene 96.94 µmol/L
1,2-Dichloroethane 98.96 µmol/L
cis-1,2-Dichloroethene 96.94 µmol/L
Tetrachloroethene 165.83 µmol/L
trans-1,2-Dichloroethene 96.94 µmol/L
Trichloroethene 131.39 µmol/L
Vinyl Chloride 62.50 µmol/L

Groundwater Elevation - ft amsl
-

Total VOC - µmol/L

Notes:
 - Indicates that the COC was not detected during the sampling event.
COC- constituent of concerns
µmol/L - micromoles per liter
g/mol - grams per mole
VOC - volatile organic carbons
ft amsl - feet above mean sea level

Molecular 
Weight Units MW-20 MW-20 MW-20 MW-20 MW-20 MW-21 MW-21 MW-21 MW-21 MW-21 MW-21 MW-21 MW-21

10/02/12 01/10/13 04/04/13 07/11/13 10/04/13 11/30/11 04/10/12 07/10/12 10/02/12 01/10/13 04/03/13 07/11/13 10/04/13

- - - - - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -

0.00 - - 0.01 - - - - - - - - -
- - - - - - - - - - - - -
- - - - - - - - - - - - -

0.02 - 0.01 0.01 - - - - - - - - -
- - - - - - - - - - - - -

0.07 - 0.04 0.04 - - - - - - - - -
- - - - - - - - - - - - -

0.03 - - - - 0.19 0.15 0.10 0.21 - 0.03 0.08 0.08

500.45 501.01 501.21 502.03 500.65 - 500.10 500.28 500.29 499.93 500.88 501.25 500.78

0.12 0.00 0.06 0.06 0.00 0.19 0.15 0.10 0.21 0.00 0.03 0.08 0.08
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Table 4-5. AOC 2 – Volatile Organic Compounds Detected in On-Site Soil Vapor Samples, Corrective Measures Study Former Northern Perimeter Ditch, Former Lockheed Martin French Road Facility, Utica, New York.

Sample ID: SG-7 SG-22 SG-22 SG-22R SG-23 SG-23R SG-IND-1 (ARC) SG-24 SG-24 SG-24R SG-IND-2 (ARC) SG-25 SG-25R SG-IND-3 (ARC) SG-26
Lab ID: C1008052-003A C1008052-004A C1010020-001A C1105038-001A C1008052-005A C1105038-002A C1211047-001A C1008052-006A C1010020-002A C1105038-003A C1211047-002A C1008052-007A C1105038-004A C1211047-003A C1008052-008A

Sample Date: 08/18/10 08/18/10 10/7/2010 5/23/2011 08/18/10 5/23/2011 11/20/2012 08/18/10 10/7/2010 5/23/2011 11/20/2012 08/18/10 5/23/2011 11/20/2012 08/18/10
Sample Depth: 3 - 3.5' bgs 3.5 - 4' bgs 3.5 - 4' bgs 1.5 - 2' bgs 1.8 - 2.4' bgs 1.5 - 2' bgs 2-2.5'bgs 6.5 - 7' bgs 6.5 - 7' bgs 1.5 - 2' bgs 4.5-5' bgs 2.3 - 2.9' bgs 1.5 - 2' bgs 4.5-5' bgs 5 - 5.5' bgs

Units: µg/m3 µg/m3 µg/m3 µg/m3 µg/m3 µg/m3 µg/m3 µg/m3 µg/m3 µg/m3 µg/m3 µg/m3 µg/m3 µg/m3 µg/m3 µg/m3 µg/m3 µg/m3 µg/m3

CAS # Constituent
71-55-6 1,1,1-Trichloroethane -- 33 22000 220,000 0.83 U 3.5 1.4 0.83 U 0.61 J 0.83 U 0.83 U 4.4 1.1 33 0.83 U 4 0.55 J 0.83 U 0.83 U
79-34-5 1,1,2,2-Tetrachloroethane -- -- 0.21 2.1 1 U 1 U 1 U 1 U 1 U 1 U 1.0 U 1 U 1 U 1 U 1.0 U 1 U 1 U 1.0 U 1 U
79-00-5 1,1,2-Trichloroethane --  -- 0.77 7.7 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U 0.83 U
75-34-3 1,1-Dichloroethane --  -- 7.7 77 0.62 U 12 4 0.62 0.62 U 0.62 U 0.62 U 30 8.3 36 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U
75-35-4 1,1-Dichloroethene --  -- 880 8,800 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.6 U 0.60 U 0.6 U 0.6 U 0.6 U 0.60 U 0.6 U 0.6 U 0.60 U 0.6 U

120-82-1 1,2,4-Trichlorobenzene --  -- 8.8 88 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U
95-63-6 1,2,4-Trimethylbenzene -- 13.7 31 310 25 J 57 12 4.8 110 J 2.2 12 67 9.5 2.1 2 62 1.8 2.2 48

106-93-4 1,2-Dibromoethane --  -- 0.02 0.2 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U
95-50-1 1,2-Dichlorobenzene --  -- 880 8,800 0.92 U 0.92 U 0.92 U 0.92 U 0.92 U 0.92 U 0.92 U 0.92 U 0.92 U 0.92 U 0.92 U 0.92 U 0.92 U 0.92 U 0.92 U

107-06-2 1,2-Dichloroethane --  -- 0.47 5 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U
78-87-5 1,2-Dichloropropane --  -- 1.2 12 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U 0.70 U 0.7 U 0.7 U 0.7 U 0.70 U 0.7 U 0.7 U 0.70 U 0.7 U

108-67-8 1,3,5-Trimethylbenzene -- 4.6  --  -- 11 J 14 6 J 1.3 25 J 0.85 3.1 15 4.5 J 0.95 0.50J 16 0.9 0.50J 15
106-99-0 1,3-butadiene --  -- 0.41 4.1 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
541-73-1 1,3-Dichlorobenzene --  --  --  -- 18 J 12 17 2.4 17 J 3.2 0.92 U 19 11 3.9 0.92 U 25 4.3 0.92 U 20
106-46-7 1,4-Dichlorobenzene -- 12.5 1.1 11 0.92 U 0.92 U 0.79 J 0.92 U 0.92 U 0.92 U 0.92 U 0.92 U 0.67 J 0.92 U 0.92 U 0.92 U 0.92 U 0.92 U 0.92 U
123-91-1 1,4-Dioxane --  -- 1.6 16 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U
540-84-1 2,2,4-trimethylpentane --  --  --  -- 20 J 6.5 4 0.71 U 3.6 J 4.6 17 D 3.6 2.8 1 0.57J 5.7 9.6 0.71 U 38
622-96-8 4-ethyltoluene -- 5.9  --  -- 5.5 J 16 4.6 0.95 27 J 0.75 U 4.1 15 3.1 J 0.75 U 0.65J 12 0.75 U 0.60J 12 J
67-64-1 Acetone -- 120.2 140000 1,400,000 660 J 180 35 J 500 E 420 J 180 29 D 180 110 J 260 E 28 D 500 540 E 23 D 86

107-05-1 Allyl chloride -- -- 2 20 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U
71-43-2 Benzene -- 12.5 1.6 16 9.1 J 7.1 5.7 1.8 26 J 3.1 21 D 9.1 0.49 U 4.1 1.3 7.8 4.6 0.65 4.2

100-44-7 Benzyl chloride --  -- 0.25 2.5 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U 0.88 U
75-27-4 Bromodichloromethane -- -- 0.33 3.3 1 U 1 U 1 U 1 U 1 U 1 U 1.0 U 1 U 1 U 1 U 1.0 U 1 U 1 U 1.0 U 1 U

460-00-4 Bromofluorobenzene -- --  -- NA NA NA NA NA NA 0 U NA NA NA 0 U NA NA 0 U NA 
75-25-2 Bromoform -- -- 11 110 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U
74-83-9 Bromomethane --  -- 22 220 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U 0.59 U
75-15-0 Carbon disulfide -- 6.4 3100 31,000 11 J 5.3 0.47 U 5.3 2.7 J 130 0.7 11 1.3 130 1.8 180 300 E 0.47 U 150
56-23-5 Carbon tetrachloride -- 0.7 2 20 0.96 U 0.96 U 0.38 J 0.26 J 0.96 U 0.32 J 0.96 U 0.96 U 0.45 J 0.32 J 0.96 U 0.96 U 0.38 J 0.96 U 0.96 U

108-90-7 Chlorobenzene --  -- 220 2,200 0.47 J 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U 0.70 U 0.7 U 0.7 U 0.7 U 0.70 U 0.7 U 0.7 U 0.70 U 0.7 U
75-00-3 Chloroethane --  -- 44000 440,000 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.40 U 0.4 U 0.4 U 3.3 0.40 U 0.4 U 0.32 J 0.40 U 0.4 U
67-66-3 Chloroform -- 1.4 0.53 5.3 5 J 19 7.1 1.6 0.74 U 0.74 U 0.74 U 10 2.8 2.5 1.3 1.1 0.74 U 0.74 U 2.4
74-87-3 Chloromethane -- 4.4 390 3,900 0.31 U 0.31 U 0.52 0.27 J 0.31 U 0.31 U 0.31 U 0.31 U 0.44 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U 0.31 U

156-59-2 cis-1,2-Dichloroethene (a) --  -- 260 2,600 0.6 U 20 3.7 4.2 0.6 U 0.6 U 0.60 U 64 14 6.9 0.60 U 2.2 0.6 U 0.60 U 0.6
542-75-6 cis-1,3-Dichloropropene (b) --  -- 3.1 31 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U
110-82-7 Cyclohexane -- -- 26000 260,000 19 J 0.52 UJ 4.9 2.4 0.52 UJ 6.1 160 D 8.3 J 3.3 6.3 2.6 25 J 13 0.52 U 22 J
124-48-1 Dibromochloromethane -- -- 0.45 4.5 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
141-78-6 Ethyl acetate -- 9.5 --  -- 23 J 10 9.5 0.92 U 43 J 0.92 U 0.92 U 16 16 0.92 U 0.92 U 13 0.92 U 0.92 U 8
100-41-4 Ethylbenzene -- 7.6 4.9 49 8 J 15 8.8 J 1.7 12 J 2.1 9.4 13 6.9 J 2 1.1 9.7 2.5 1.1 8.4
75-69-4 Freon 11 -- -- 3100 31,000 2.1 J 7.5 3.4 2.4 1.8 J 1.8 1.1 8.3 4.8 39 1.1 2.2 1.7 0.91 1.6
76-13-1 Freon 113 -- -- 130000 1,300,000 1.2 U 400 810 54 1.5 J 1.6 0.93J 860 360 2300 E 1.1J 16 4.3 1.2 U 22 J
76-14-2 Freon 114 -- -- --  -- 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U
75-71-8 Freon 12 -- -- 440 4,400 0.75 U 0.75 U 0.75 U 1.4 0.75 U 2.1 2 0.75 U 1 0.75 U 2.4 3.3 2.3 110 D 0.75 U

142-82-5 Heptane -- -- --  -- 8.7 J 6.2 6.6 1 8.7 J 0.87 24 D 6.2 3.2 0.62 U 1.3 9.4 1.4 0.62 U 3.7
87-68-3 Hexachloro-1,3-butadiene -- -- 0.56 5.6 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U 1.6 U

110-54-3 Hexane -- -- 3100 31,000 15 J 0.54 U 2.3 4.9 0.54 U 5.6 130 D 0.54 U 2.3 6.9 2.7 7.1 44 2.2 9.9
67-63-0 Isopropyl alcohol -- -- 31000 310,000 200 J 130 91 J 240 E 450 J 360 E 0.37 U 190 J 130 370 E 0.37 U 300 J 420 E 0.37 U 0.37 U
95-47-6 m&p-Xylene -- -- 440 4,400 15 J 45 29 J 4.6 45 J 5.9 18 D 41 J 15 J 6.5 3.7 31 J 5.8 4.3 23 J

591-78-6 Methyl Butyl Ketone -- -- 130 1,300 2.7 J 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U 1.2 U
78-93-3 Methyl Ethyl Ketone -- 13.5 22000 220,000 24 J 5.7 J 4.5 3.3 14 J 4.1 0.90 U 4.5 J 5.8 5.6 0.90 U 8.4 J 0.9 U 0.90 U 7

108-10-1 Methyl Isobutyl Ketone -- -- 13000 130,000 44 J 37 1.7 J 1.2 U 68 J 1.2 U 1.2 U 42 J 2.5 J 8.7 J 1.2 U 340 J 1.2 U 1.2 U 23 J
1634-04-4 Methyl tert-butyl ether -- -- 47 470 49 J 2.6 0.55 J 0.55 U 0.55 U 0.55 U 0.55 U 1.8 J 0.55 U 0.55 U 0.55 U 0.55 U 3.8 0.55 U 14 J

75-09-2 Methylene chloride 60 16 1200 12,000 0.53 U 0.53 U 0.53 U 4.7 0.42 J 0.71 0.53 U 0.53 U 0.67 0.53 U 0.53 U 0.6 1.4 0.53 U 0.53 U
95-47-6 o-Xylene -- 11.2 440 4,400 9.7 J 28 8.8 J 2.4 31 J 2.5 11 28 J 9 J 2.7 1.1 21 J 2.6 1.3 15 J

115-07-1 Propylene -- -- 13000 130,000 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
100-42-5 Styrene -- 4.3 4400 44,000 0.65 U 0.65 U 7.4 J 1.4 0.65 U 1 0.65 U 0.65 U 3.5 J 1.1 0.65 U 0.65 U 1 0.65 U 0.65 U
127-18-4 Tetrachloroethylene 100 -- 47 470 8.5 J 14 2.4 1.4 1 U 1 U 3.8 320 8.3 J 72 3.9 76 6.5 15 D 4.6
109-99-9 Tetrahydrofuran -- -- 8800 88,000 0.45 U 0.45 U 0.45 U 0.45 U 0.45 U 0.45 U 0.45 U 0.45 U 0.45 U 0.45 U 0.45 U 0.45 U 0.45 U 0.45 U 0.45 U
108-88-3 Toluene -- 70.8 22000 220,000 16 J 52 69 14 33 J 25 57 D 32 28 26 6.8 28 31 6.7 15
156-60-5 trans-1,2-Dichloroethene -- -- 260 2,600 0.6 U 6.2 1.9 0.6 U 0.6 U 0.6 U 0.60 U 0.6 U 0.93 3.4 0.60 U 0.6 U 0.6 U 0.60 U 0.6 U
542-75-6 trans-1,3-Dichloropropene (b) --  -- 3.1 31 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U 0.69 U
79-01-6 Trichloroethylene 5 6.5 3 30 2.2 J 36 9.1 6 2 J 1.8 2.5 200 9.3 68 0.66J 10 2.9 0.82 U 1.8

108-05-4 Vinyl acetate -- -- 880 8,800 0.54 U 0.54 U 0.54 U 0.54 U 0.54 U 0.54 U 0.54 U 0.54 U 0.54 U 0.54 U 0.54 U 0.54 U 0.54 U 0.54 U 0.54 U
593-60-02 Vinyl Bromide -- -- --  -- 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U

75-01-4 Vinyl chloride --  -- 2.8 28 0.39 U 0.39 U 0.39 U 0.21 J 0.39 U 0.39 U 0.39 U 0.39 U 0.39 U 0.39 U 0.39 U 0.39 U 0.39 U 0.39 U 0.39 U
Notes:             
SG - Soil Gas             
-- - Value not available NYSDOH - New York State Department of Health
µg/m3 - Micrograms per cubic meter USEPA - United States Environmental Protection Agency          
bgs - below ground surface USEPA screening values are based on a 1x10-6 Risk Level          
IND - Indium Property Cells exceeding the NYSDOH Air Guideline are Bolded.          
U - Constituent not detected at reporting limit. Cells exceeding the calculated RSL are Shaded.        
D - Diluted Value Reported J - Constituent concentration estimated
(a) trans-1,2-Dichloroethene used as a surrogate. RSL - residential screening level        
(b) Calculated from Regional Screening Level (RSL) for industrial air using an attenuation factor of 0.1.             

NYSDOH Air 
Guideline 

(Indoor Air)

USEPA BASE 
Database 

(Indoor Air) (b)

USEPA non-Res 
indoor Air 

Screening Value 
1x10-6 Risk 

Level

USEPA RSL / 0.1 
AF (b) 1x10-6 Risk 

Level
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Table 4-5. AOC 2 – Volatile Organic Compounds Detected in On-Site Soil Vapor Samples, Corrective Measures Study Former Northern Perimeter Ditch, Former Lockheed Martin French Road Facility, Utica, New York.

Sample ID:
Lab ID:

Sample Date:
Sample Depth:

Units: µg/m3 µg/m3 µg/m3 µg/m3

CAS # Constituent
71-55-6 1,1,1-Trichloroethane -- 33 22000 220,000
79-34-5 1,1,2,2-Tetrachloroethane -- -- 0.21 2.1
79-00-5 1,1,2-Trichloroethane --  -- 0.77 7.7
75-34-3 1,1-Dichloroethane --  -- 7.7 77
75-35-4 1,1-Dichloroethene --  -- 880 8,800

120-82-1 1,2,4-Trichlorobenzene --  -- 8.8 88
95-63-6 1,2,4-Trimethylbenzene -- 13.7 31 310

106-93-4 1,2-Dibromoethane --  -- 0.02 0.2
95-50-1 1,2-Dichlorobenzene --  -- 880 8,800

107-06-2 1,2-Dichloroethane --  -- 0.47 5
78-87-5 1,2-Dichloropropane --  -- 1.2 12

108-67-8 1,3,5-Trimethylbenzene -- 4.6  --  -- 
106-99-0 1,3-butadiene --  -- 0.41 4.1
541-73-1 1,3-Dichlorobenzene --  --  --  -- 
106-46-7 1,4-Dichlorobenzene -- 12.5 1.1 11
123-91-1 1,4-Dioxane --  -- 1.6 16
540-84-1 2,2,4-trimethylpentane --  --  --  -- 
622-96-8 4-ethyltoluene -- 5.9  --  -- 
67-64-1 Acetone -- 120.2 140000 1,400,000

107-05-1 Allyl chloride -- -- 2 20
71-43-2 Benzene -- 12.5 1.6 16

100-44-7 Benzyl chloride --  -- 0.25 2.5
75-27-4 Bromodichloromethane -- -- 0.33 3.3

460-00-4 Bromofluorobenzene -- --  -- 
75-25-2 Bromoform -- -- 11 110
74-83-9 Bromomethane --  -- 22 220
75-15-0 Carbon disulfide -- 6.4 3100 31,000
56-23-5 Carbon tetrachloride -- 0.7 2 20

108-90-7 Chlorobenzene --  -- 220 2,200
75-00-3 Chloroethane --  -- 44000 440,000
67-66-3 Chloroform -- 1.4 0.53 5.3
74-87-3 Chloromethane -- 4.4 390 3,900

156-59-2 cis-1,2-Dichloroethene (a) --  -- 260 2,600
542-75-6 cis-1,3-Dichloropropene (b) --  -- 3.1 31
110-82-7 Cyclohexane -- -- 26000 260,000
124-48-1 Dibromochloromethane -- -- 0.45 4.5
141-78-6 Ethyl acetate -- 9.5 --  -- 
100-41-4 Ethylbenzene -- 7.6 4.9 49
75-69-4 Freon 11 -- -- 3100 31,000
76-13-1 Freon 113 -- -- 130000 1,300,000
76-14-2 Freon 114 -- -- --  -- 
75-71-8 Freon 12 -- -- 440 4,400

142-82-5 Heptane -- -- --  -- 
87-68-3 Hexachloro-1,3-butadiene -- -- 0.56 5.6

110-54-3 Hexane -- -- 3100 31,000
67-63-0 Isopropyl alcohol -- -- 31000 310,000
95-47-6 m&p-Xylene -- -- 440 4,400

591-78-6 Methyl Butyl Ketone -- -- 130 1,300
78-93-3 Methyl Ethyl Ketone -- 13.5 22000 220,000

108-10-1 Methyl Isobutyl Ketone -- -- 13000 130,000
1634-04-4 Methyl tert-butyl ether -- -- 47 470

75-09-2 Methylene chloride 60 16 1200 12,000
95-47-6 o-Xylene -- 11.2 440 4,400

115-07-1 Propylene -- -- 13000 130,000
100-42-5 Styrene -- 4.3 4400 44,000
127-18-4 Tetrachloroethylene 100 -- 47 470
109-99-9 Tetrahydrofuran -- -- 8800 88,000
108-88-3 Toluene -- 70.8 22000 220,000
156-60-5 trans-1,2-Dichloroethene -- -- 260 2,600
542-75-6 trans-1,3-Dichloropropene (b) --  -- 3.1 31
79-01-6 Trichloroethylene 5 6.5 3 30

108-05-4 Vinyl acetate -- -- 880 8,800
593-60-02 Vinyl Bromide -- -- --  -- 

75-01-4 Vinyl chloride --  -- 2.8 28
Notes:
SG - Soil Gas
-- - Value not available NYSDOH - New York State Department of Health
µg/m3 - Micrograms per cubic meter USEPA - United States Environmental Protection Agency
bgs - below ground surface USEPA screening values are based on a 1x10-6 Risk Level
IND - Indium Property Cells exceeding the NYSDOH Air Guideline are Bolded.
U - Constituent not detected at reporting limit. Cells exceeding the calculated RSL are Shaded.
D - Diluted Value Reported J - Constituent concentration estimated
(a) trans-1,2-Dichloroethene used as a surrogate. RSL - residential screening level
(b) Calculated from Regional Screening Level (RSL) for industrial air using an attenuation factor of 0.1.

NYSDOH Air 
Guideline 

(Indoor Air)

USEPA BASE 
Database 

(Indoor Air) (b)

USEPA non-Res 
indoor Air 

Screening Value 
1x10-6 Risk 

Level

USEPA RSL / 0.1 
AF (b) 1x10-6 Risk 

Level

SG-26 SG-26R SG-27 SG-27 SG-27R
C1010020-003A C1105038-005A C1008052-009A C1010020-004A C1105038-006A

10/7/2010 5/23/2011 08/18/10 10/7/2010 5/23/2011
5 - 5.5' bgs 1.5 - 2' bgs 6.5 - 7' bgs 6.5 - 7' bgs 1.5 - 2' bgs

µg/m3 µg/m3 µg/m3 µg/m3 µg/m3

0.83 U 0.83 U 1.1 0.83 U 0.55 J
1 U 1 U 1 U 1 U 1 U

0.83 U 0.83 U 0.83 U 0.83 U 0.83 U
0.62 U 0.62 U 0.62 U 0.62 U 0.62 U
0.6 U 0.6 U 0.6 U 0.6 U 0.6 U
1.1 U 1.1 U 1.1 U 1.1 U 1.1 U

11 2.3 120 J 6.5 J 2.6
1.2 U 1.2 U 1.2 U 1.2 U 1.2 U

0.92 U 0.92 U 0.92 U 0.92 U 0.92 U
0.62 U 0.62 U 0.62 U 0.62 U 0.62 U
0.7 U 0.7 U 0.7 U 0.7 U 0.7 U
4.8 J 0.8 22 J 3 J 0.85

0.34 U 0.34 U 0.34 U 0.34 U 0.34 U
16 J 2.8 28 J 9.2 0.92 U

0.67 J 0.92 U 0.92 U 0.92 U 0.92 U
1.1 U 1.1 U 1.1 U 1.1 U 1.1 U

7 10 4.1 3.9 J 9.5
3.3 J 0.75 U 22 J 1.8 J 0.75 U
83 J 440 180 100 J 160

0.48 U 0.48 U 0.48 U 0.48 U 0.48 U
0.49 U 4.2 J 4.5 0.49 U 2.4
0.88 U 0.88 U 0.88 U 0.88 U 0.88 U

1 U 1 U 1 U 1 U 1 U
NA NA NA NA NA 

1.6 U 1.6 U 1.6 U 1.6 U 1.6 U
0.59 U 0.59 U 0.59 U 0.59 U 0.59 U
2.8 J 220 12 J 0.95 120

0.38 J 0.38 J 0.96 U 0.32 J 0.38 J
0.7 U 0.7 U 0.7 U 0.7 U 0.7 U
0.4 U 0.4 U 0.4 U 0.4 U 0.4 U
0.5 J 3.5 0.99 0.65 J 46
0.65 0.31 U 0.31 U 0.67 0.31 U

0.44 J 0.6 U 0.6 U 0.4 J 0.6 U
0.69 U 0.69 U 0.69 U 0.69 U 0.69 U
6.4 J 12 23 J 3.4 J 9.1
1.3 U 1.3 U 1.3 U 1.3 U 1.3 U

13 0.92 U 8.4 J 8.4 J 0.92 U
8.8 J 3.7 16 J 5.1 J 3.7

0.86 U 1.7 2.5 1.4 1.9
4.3 5.5 6.8 3 4.7

1.1 U 1.1 U 1.1 U 1.1 U 1.1 U
0.8 2.4 3.1 1.7 2.1

5.2 J 1.3 0.62 U 2.7 J 1.9
1.6 U 1.6 U 1.6 U 1.6 U 1.6 U
2.7 36 0.54 U 2.4 23

150 J 340 110 J 150 26
24 J 9.6 51 J 11 J 8.8 J
1.2 U 1.2 U 9.6 1.2 U 1.2 U

9 0.9 U 14 J 5 4.8
3 J 1.2 U 57 J 1.2 J 2.1

0.55 U 0.55 U 0.55 U 0.55 U 0.55 U
0.53 0.53 U 0.53 U 0.49 J 0.92
8.4 J 4 37 J 6.2 J 4.3

0.26 U 0.26 U 0.26 U 0.26 U 0.26 U
4 J 1.4 0.65 U 2.8 J 1.9
1 U 3.2 61 J 1 J 69

0.45 U 0.45 U 0.45 U 0.45 U 0.45 U
51 J 28 30 J 27 38
0.6 U 0.6 U 0.6 U 0.6 U 0.6 U

0.69 U 0.69 U 0.69 U 0.69 U 0.69 U
0.76 J 2.8 2 0.87 J 2.4
0.54 U 0.54 U 0.54 U 0.54 U 0.54 U
0.67 U 0.67 U 0.67 U 0.67 U 0.67 U
0.39 U 0.39 U 0.39 U 0.39 U 0.39 U
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Table 4-6. AOC 2 – Volatile Organic Compounds Detected in Off-Site Soil Vapor Samples, Corrective Measures Study Former Northern Perimeter Ditch, Former Lockheed Martin French 
Road Facility, Utica, New York.

Sample ID: AMB-112012 SG-IND-1 (ARC) SG-IND-2 (ARC)

Lab ID: C1211047-004A C1211047-001A C1211047-002A
Sample Date: 11/20/2012 11/20/2012 11/20/2012

Sample Depth: 3' ags 2-2.5'bgs 4.5-5' bgs
Units: µg/m3 µg/m3 µg/m3 µg/m3 µg/m3 µg/m3 µg/m3

CAS# Constituent
71-55-6 1,1,1-Trichloroethane -- 33 22000 220,000 0.83 U 0.83 U 0.83 U
79-34-5 1,1,2,2-Tetrachloroethane -- -- 0.21 2.1 1.0 U 1.0 U 1.0 U
79-00-5 1,1,2-Trichloroethane --  -- 0.77 7.7 0.83 U 0.83 U 0.83 U
75-34-3 1,1-Dichloroethane --  -- 7.7 77 0.62 U 0.62 U 0.62 U
75-35-4 1,1-Dichloroethene --  -- 880 8,800 0.60 U 0.60 U 0.60 U

120-82-1 1,2,4-Trichlorobenzene --  -- 8.8 88 1.1 U 1.1 U 1.1 U
95-63-6 1,2,4-Trimethylbenzene -- 13.7 31 310 7.5 12 2

106-93-4 1,2-Dibromoethane --  -- 0.02 0.2 1.2 U 1.2 U 1.2 U
95-50-1 1,2-Dichlorobenzene --  -- 880 8,800 0.92 U 0.92 U 0.92 U

107-06-2 1,2-Dichloroethane --  -- 0.47 5 0.62 U 0.62 U 0.62 U
78-87-5 1,2-Dichloropropane --  -- 1.2 12 0.70 U 0.70 U 0.70 U

108-67-8 1,3,5-Trimethylbenzene -- 4.6  --  -- 2.6 3.1 0.50J
106-99-0 1,3-butadiene --  -- 0.41 4.1 0.34 U 0.34 U 0.34 U
541-73-1 1,3-Dichlorobenzene --  --  --  -- 0.92 U 0.92 U 0.92 U
106-46-7 1,4-Dichlorobenzene -- 12.5 1.1 11 0.92 U 0.92 U 0.92 U
123-91-1 1,4-Dioxane --  -- 1.6 16 1.1 U 1.1 U 1.1 U
540-84-1 2,2,4-trimethylpentane --  --  --  -- 8.1 17 D 0.57J
622-96-8 4-ethyltoluene -- 5.9  --  -- 2.7 4.1 0.65J
67-64-1 Acetone -- 120.2 140000 1,400,000 19 29 D 28 D

107-05-1 Allyl chloride -- -- 2 20 0.48 U 0.48 U 0.48 U
71-43-2 Benzene -- 12.5 1.6 16 9.1 21 D 1.3

100-44-7 Benzyl chloride --  -- 0.25 2.5 0.88 U 0.88 U 0.88 U
75-27-4 Bromodichloromethane -- -- 0.33 3.3 1.0 U 1.0 U 1.0 U

460-00-4 Bromofluorobenzene -- --  -- 0 U 0 U 0 U
75-25-2 Bromoform -- -- 11 110 1.6 U 1.6 U 1.6 U
74-83-9 Bromomethane --  -- 22 220 0.59 U 0.59 U 0.59 U
75-15-0 Carbon disulfide -- 6.4 3100 31,000 0.47 U 0.7 1.8
56-23-5 Carbon tetrachloride -- 0.7 2 20 0.96 U 0.96 U 0.96 U

108-90-7 Chlorobenzene --  -- 220 2,200 0.70 U 0.70 U 0.70 U
75-00-3 Chloroethane --  -- 44000 440,000 0.40 U 0.40 U 0.40 U
67-66-3 Chloroform -- 1.4 0.53 5.3 0.74 U 0.74 U 1.3
74-87-3 Chloromethane -- 4.4 390 3,900 0.31 U 0.31 U 0.31 U

156-59-2 cis-1,2-Dichloroethene (a) --  -- 260 2,600 0.60 U 0.60 U 0.60 U
542-75-6 cis-1,3-Dichloropropene (b) --  -- 3.1 31 0.69 U 0.69 U 0.69 U
110-82-7 Cyclohexane -- -- 26000 260,000 30 160 D 2.6
124-48-1 Dibromochloromethane -- -- 0.45 4.5 1.3 U 1.3 U 1.3 U
141-78-6 Ethyl acetate -- 9.5 --  -- 0.92 U 0.92 U 0.92 U
100-41-4 Ethylbenzene -- 7.6 4.9 49 5.2 9.4 1.1
75-69-4 Freon 11 -- -- 3100 31,000 1.4 1.1 1.1
76-13-1 Freon 113 -- -- 130000 1,300,000 1.2 U 0.93J 1.1J
76-14-2 Freon 114 -- -- --  -- 1.1 U 1.1 U 1.1 U
75-71-8 Freon 12 -- -- 440 4,400 2.6 2 2.4

142-82-5 Heptane -- -- --  -- 9.6 24 D 1.3
87-68-3 Hexachloro-1,3-butadiene -- -- 0.56 5.6 1.6 U 1.6 U 1.6 U

110-54-3 Hexane -- -- 3100 31,000 30 130 D 2.7
67-63-0 Isopropyl alcohol -- -- 31000 310,000 28 0.37 U 0.37 U
95-47-6 m&p-Xylene -- -- 440 4,400 15 18 D 3.7

591-78-6 Methyl Butyl Ketone -- -- 130 1,300 1.2 U 1.2 U 1.2 U
78-93-3 Methyl Ethyl Ketone -- 13.5 22000 220,000 0.90 U 0.90 U 0.90 U

108-10-1 Methyl Isobutyl Ketone -- -- 13000 130,000 1.2 U 1.2 U 1.2 U
1634-04-4 Methyl tert-butyl ether -- -- 47 470 0.55 U 0.55 U 0.55 U

75-09-2 Methylene chloride 60 16 1200 12,000 0.53 U 0.53 U 0.53 U
95-47-6 o-Xylene -- 11.2 440 4,400 6.6 11 1.1

115-07-1 Propylene -- -- 13000 130,000 0.26 U 0.26 U 0.26 U
100-42-5 Styrene -- 4.3 4400 44,000 0.65 U 0.65 U 0.65 U
127-18-4 Tetrachloroethylene 100 -- 47 470 1.0 U 3.8 3.9
109-99-9 Tetrahydrofuran -- -- 8800 88,000 0.45 U 0.45 U 0.45 U
108-88-3 Toluene -- 70.8 22000 220,000 26 57 D 6.8
156-60-5 trans-1,2-Dichloroethene -- -- 260 2,600 0.60 U 0.60 U 0.60 U
542-75-6 trans-1,3-Dichloropropene (b) --  -- 3.1 31 0.69 U 0.69 U 0.69 U
79-01-6 Trichloroethylene 5 6.5 3 30 14 2.5 0.66J

108-05-4 Vinyl acetate -- -- 880 8,800 0.54 U 0.54 U 0.54 U
593-60-02 Vinyl Bromide -- -- --  -- 0.67 U 0.67 U 0.67 U

75-01-4 Vinyl chloride --  -- 2.8 28 0.39 U 0.39 U 0.39 U
Notes:
SG - Soil Gas
-- - Value not available
µg/m3 - Micrograms per cubic meter
bgs - below ground surface
IND - Indium Property
U - Constituent not detected at reporting limit.
D - Diluted Value Reported
NYSDOH - New York State Department of Health
USEPA - United States Environmental Protection Agency
USEPA screening values are based on a 1x10-6 Risk Level.
Cells exceeding the NYSDOH Air Guideline are Bolded.
Cells exceeding the calculated RSL are Shaded.
J - Constituent concentration estimated.
RSL - residential screening level
(a) trans-1,2-Dichloroethene used as a surrogate.
(b) Calculated from Regional Screening Level (RSL) for industrial air using an attenuation factor of 0.1.

NYSDOH Air 
Guideline 

(Indoor Air)

USEPA BASE 
Database 

(Indoor Air) (b)

USEPA non-Res 
indoor Air 

Screening Value 
1x10-6 Risk Level

USEPA RSL / 0.1 
AF (b) 1x10-6 Risk 

Level
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Table 4-6. AOC 2 – Volatile Organic Compounds Detected in Off-Site Soil Vapor Samples, Corrective Measures Study Former Northern Perimeter Ditch, Former Lockheed Martin French 
Road Facility, Utica, New York.

Sample ID:

Lab ID:
Sample Date:

Sample Depth:
Units: µg/m3 µg/m3 µg/m3 µg/m3

CAS# Constituent
71-55-6 1,1,1-Trichloroethane -- 33 22000 220,000
79-34-5 1,1,2,2-Tetrachloroethane -- -- 0.21 2.1
79-00-5 1,1,2-Trichloroethane --  -- 0.77 7.7
75-34-3 1,1-Dichloroethane --  -- 7.7 77
75-35-4 1,1-Dichloroethene --  -- 880 8,800

120-82-1 1,2,4-Trichlorobenzene --  -- 8.8 88
95-63-6 1,2,4-Trimethylbenzene -- 13.7 31 310

106-93-4 1,2-Dibromoethane --  -- 0.02 0.2
95-50-1 1,2-Dichlorobenzene --  -- 880 8,800

107-06-2 1,2-Dichloroethane --  -- 0.47 5
78-87-5 1,2-Dichloropropane --  -- 1.2 12

108-67-8 1,3,5-Trimethylbenzene -- 4.6  --  -- 
106-99-0 1,3-butadiene --  -- 0.41 4.1
541-73-1 1,3-Dichlorobenzene --  --  --  -- 
106-46-7 1,4-Dichlorobenzene -- 12.5 1.1 11
123-91-1 1,4-Dioxane --  -- 1.6 16
540-84-1 2,2,4-trimethylpentane --  --  --  -- 
622-96-8 4-ethyltoluene -- 5.9  --  -- 
67-64-1 Acetone -- 120.2 140000 1,400,000

107-05-1 Allyl chloride -- -- 2 20
71-43-2 Benzene -- 12.5 1.6 16

100-44-7 Benzyl chloride --  -- 0.25 2.5
75-27-4 Bromodichloromethane -- -- 0.33 3.3

460-00-4 Bromofluorobenzene -- --  -- 
75-25-2 Bromoform -- -- 11 110
74-83-9 Bromomethane --  -- 22 220
75-15-0 Carbon disulfide -- 6.4 3100 31,000
56-23-5 Carbon tetrachloride -- 0.7 2 20

108-90-7 Chlorobenzene --  -- 220 2,200
75-00-3 Chloroethane --  -- 44000 440,000
67-66-3 Chloroform -- 1.4 0.53 5.3
74-87-3 Chloromethane -- 4.4 390 3,900

156-59-2 cis-1,2-Dichloroethene (a) --  -- 260 2,600
542-75-6 cis-1,3-Dichloropropene (b) --  -- 3.1 31
110-82-7 Cyclohexane -- -- 26000 260,000
124-48-1 Dibromochloromethane -- -- 0.45 4.5
141-78-6 Ethyl acetate -- 9.5 --  -- 
100-41-4 Ethylbenzene -- 7.6 4.9 49
75-69-4 Freon 11 -- -- 3100 31,000
76-13-1 Freon 113 -- -- 130000 1,300,000
76-14-2 Freon 114 -- -- --  -- 
75-71-8 Freon 12 -- -- 440 4,400

142-82-5 Heptane -- -- --  -- 
87-68-3 Hexachloro-1,3-butadiene -- -- 0.56 5.6

110-54-3 Hexane -- -- 3100 31,000
67-63-0 Isopropyl alcohol -- -- 31000 310,000
95-47-6 m&p-Xylene -- -- 440 4,400

591-78-6 Methyl Butyl Ketone -- -- 130 1,300
78-93-3 Methyl Ethyl Ketone -- 13.5 22000 220,000

108-10-1 Methyl Isobutyl Ketone -- -- 13000 130,000
1634-04-4 Methyl tert-butyl ether -- -- 47 470

75-09-2 Methylene chloride 60 16 1200 12,000
95-47-6 o-Xylene -- 11.2 440 4,400

115-07-1 Propylene -- -- 13000 130,000
100-42-5 Styrene -- 4.3 4400 44,000
127-18-4 Tetrachloroethylene 100 -- 47 470
109-99-9 Tetrahydrofuran -- -- 8800 88,000
108-88-3 Toluene -- 70.8 22000 220,000
156-60-5 trans-1,2-Dichloroethene -- -- 260 2,600
542-75-6 trans-1,3-Dichloropropene (b) --  -- 3.1 31
79-01-6 Trichloroethylene 5 6.5 3 30

108-05-4 Vinyl acetate -- -- 880 8,800
593-60-02 Vinyl Bromide -- -- --  -- 

75-01-4 Vinyl chloride --  -- 2.8 28
Notes:
SG - Soil Gas
-- - Value not available
µg/m3 - Micrograms per cubic meter
bgs - below ground surface
IND - Indium Property
U - Constituent not detected at reporting limit.
D - Diluted Value Reported
NYSDOH - New York State Department of Health
USEPA - United States Environmental Protection Agency
USEPA screening values are based on a 1x10-6 Risk Level.
Cells exceeding the NYSDOH Air Guideline are Bolded.
Cells exceeding the calculated RSL are Shaded.
J - Constituent concentration estimated.
RSL - residential screening level
(a) trans-1,2-Dichloroethene used as a surrogate.
(b) Calculated from Regional Screening Level (RSL) for industrial air using an attenuation factor of 0.1.

NYSDOH Air 
Guideline 

(Indoor Air)

USEPA BASE 
Database 

(Indoor Air) (b)

USEPA non-Res 
indoor Air 

Screening Value 
1x10-6 Risk Level

USEPA RSL / 0.1 
AF (b) 1x10-6 Risk 

Level

SG-IND-3 (ARC)

C1211047-003A
11/20/2012
4.5-5' bgs

µg/m3

0.83 U
1.0 U

0.83 U
0.62 U
0.60 U
1.1 U
2.2

1.2 U
0.92 U
0.62 U
0.70 U
0.50J
0.34 U
0.92 U
0.92 U
1.1 U

0.71 U
0.60J
23 D

0.48 U
0.65

0.88 U
1.0 U
0 U

1.6 U
0.59 U
0.47 U
0.96 U
0.70 U
0.40 U
0.74 U
0.31 U
0.60 U
0.69 U
0.52 U
1.3 U

0.92 U
1.1

0.91
1.2 U
1.1 U
110 D
0.62 U
1.6 U
2.2

0.37 U
4.3

1.2 U
0.90 U
1.2 U

0.55 U
0.53 U

1.3
0.26 U
0.65 U
15 D

0.45 U
6.7

0.60 U
0.69 U
0.82 U
0.54 U
0.67 U
0.39 U
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Table 4-7. AOC 3 - Volatile Organic Compounds Detected in Soil Samples, Corrective Measures Study Former Northern Perimeter Ditch, Former Lockheed Martin French Road Facility, Utica, New York.

Sample Name: A1-B1 (5-6)_052710 A1-B2 (18-19)_052710 A1-B3 (5-6)_052710 A2-B1 (7-8)_052610
Sample Depth(feet): 5 - 6 18 - 19 5 - 6 7 - 8

Date Collected: 05/27/10 05/27/10 05/27/10 05/26/10
Soil Type SILT SILT SILT SILT

Location ID: A1-PZ-1 A1-PZ-2 A2-PZ-3 A2-PZ-1
1,1,2-trichloro-1,2,2-trifluoroethane - - - - mg/kg 0.0053 U 0.0052 U 0.0054 U 0.029 J
Carbon Disulfide - - - - mg/kg 0.0053 UJ 0.0052 UJ 0.0054 UJ 0.0066 J
Chloroethane - - - - mg/kg 0.0053 U 0.0052 U 0.0054 U 0.0053 U
Cyclohexane - - - - mg/kg 0.0053 U 0.0052 U 0.0054 U 0.0053 U
1,1-Dichloroethane 480 0.27 mg/kg 0.0053 U 0.0052 U 0.0054 U 0.89 D
1,1-Dichloroethene 1,000 0.33 mg/kg 0.0053 U 0.0052 U 0.0054 U 0.0053 U
cis-1,2-Dichloroethene 1,000 0.25 mg/kg 0.0053 U 0.0052 U 0.027 6.1 D
Ethylbenzene 780 1 mg/kg 0.0053 U 0.0052 U 0.0054 U 0.0053 UJ
Methylene Chloride 1,000 0.05 mg/kg 0.031 UBJ 0.033 UBJ 0.032 UBJ 0.036 UBJ
Tetrachloroethene 300 1.3 mg/kg 0.0053 U 0.0052 U 0.0054 U 0.0048 J
Toluene 1,000 0.7 mg/kg 0.0053 U 0.0052 U 0.0054 U 0.0053 UJ
Trichloroethene 400 0.47 mg/kg 0.0053 U 0.0052 U 0.0054 U 0.058 J
Vinyl Chloride 27 0.02 mg/kg 0.019 0.010 U 0.022 0.0098 J
1,2-Dichloroethene (total) 1000 0.19 mg/kg 0.011 U 0.010 U 0.027 6.1 D
2-Butanone 1,000 0.12 mg/kg 0.027 U 0.026 U 0.027 U 0.027 U
Acetone 1,000 0.05 mg/kg 0.027 UB 0.026 UB 0.027 UB 0.027 UB
Field Reading
PID -- -- ppm 1.61 0.2 1.7 75.2

Notes:
mg/kg - Micrograms per kilogram
PID - Photo-ionization detector
Note: Sample depths reported in feet below ground surface.
No analyte exceeded Restricted Use Industrial Cleanup Objectives.
Only detections are shown.
J - estimated value
U - Not Detected above laboratory detection limits.
B - Detected in laboratory blank.
D - Diluted value
ppm - parts per billion
Bold - Detected Concentration

Restricted Use 
Industrial

Soil Cleanup 
Objectives

Restricted Use 
Protection of 

Groundwater Soil 
Cleanup Objectives

Units

Shaded Values - Concentration exceeds Industrial Use Soil Cleanup Objective
There are no exceedances of the Industrial Use Soil Cleanup Objective
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Table 4-7. AOC 3 - Volatile Organic Compounds Detected in Soil Samples, Corrective Measures Study Former Northern Perimeter Ditch, Former Lockheed Martin French Road Facility, Utica, New York.

Sample Name:
Sample Depth(feet):

Date Collected:
Soil Type

Location ID:
1,1,2-trichloro-1,2,2-trifluoroethane - - - - mg/kg
Carbon Disulfide - - - - mg/kg
Chloroethane - - - - mg/kg
Cyclohexane - - - - mg/kg
1,1-Dichloroethane 480 0.27 mg/kg
1,1-Dichloroethene 1,000 0.33 mg/kg
cis-1,2-Dichloroethene 1,000 0.25 mg/kg
Ethylbenzene 780 1 mg/kg
Methylene Chloride 1,000 0.05 mg/kg
Tetrachloroethene 300 1.3 mg/kg
Toluene 1,000 0.7 mg/kg
Trichloroethene 400 0.47 mg/kg
Vinyl Chloride 27 0.02 mg/kg
1,2-Dichloroethene (total) 1000 0.19 mg/kg
2-Butanone 1,000 0.12 mg/kg
Acetone 1,000 0.05 mg/kg
Field Reading
PID -- -- ppm

Notes:
mg/kg - Micrograms per kilogram
PID - Photo-ionization detector
Note: Sample depths reported in feet below ground surface.
No analyte exceeded Restricted Use Industrial Cleanup Objectives.
Only detections are shown.
J - estimated value
U - Not Detected above laboratory detection limits.
B - Detected in laboratory blank.
D - Diluted value
ppm - parts per billion
Bold - Detected Concentration

Restricted Use 
Industrial

Soil Cleanup 
Objectives

Restricted Use 
Protection of 

Groundwater Soil 
Cleanup Objectives

Units

Shaded Values - Concentration exceeds Industrial Use Soil Cleanup Objective
There are no exceedances of the Industrial Use Soil Cleanup Objective

A2-B2 (11-12)_052610 A2-B3 (6-7)_052710 A2-B4_06-02-2010 (5-6) A2-B5_06-02-2010 (8-9)
11 - 12 6 - 7 5 - 6 8 - 9

05/26/10 05/27/10 06/02/10 06/02/10
CLAY SILT SILT SILT

A2-PZ-2 A2-PZ-3 A2-PZ-4 A2-PZ-5
0.0051 U 0.0060 U 0.0054 U [0.0050 U] 0.0053 U
0.0051 UJ 0.0060 UJ 0.0054 UJ [0.0050 UJ] 0.0053 UJ
0.0051 U 0.0060 U 0.0054 U [0.0050 U] 0.0053 U
0.0051 U 0.0060 U 0.0054 U [0.0050 U] 0.0053 U

0.035 0.0060 U 0.0054 U [0.0050 U] 0.0053 UJ
0.0039 J 0.0060 U 0.0054 U [0.0050 U] 0.0053 U

3.4 D 0.0060 U 0.0054 U [0.0050 U] 0.0053 UJ
0.012 0.0060 U 0.0054 U [0.0050 U] 0.0053 UJ

0.029 UBJ 0.031 UBJ 0.013 UBJ [0.0085 UBJ] 0.013 UBJ
210 D 0.0060 U 0.0054 U [0.0050 U] 0.0053 UJ

0.0051 UB 0.0060 U 0.0054 U [0.0050 UB] 0.0053 UJ
36 D 0.0060 U 0.0054 U [0.0050 U] 0.0053 UJ
0.028 0.012 U 0.011 U [0.010 U] 0.011 U
0.39 0.012 U 0.011 U [0.010 U] 0.011 U

0.025 U 0.030 U 0.027 U [0.025 U] 0.027 U
0.025 UB 0.030 UB 0.027 UB [0.025 UB] 0.027 UBJ

109.2 0.04 1 6.3
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Table 4-7. AOC 3 - Volatile Organic Compounds Detected in Soil Samples, Corrective Measures Study Former Northern Perimeter Ditch, Former Lockheed Martin French Road Facility, Utica, New York.

Sample Name:
Sample Depth(feet):

Date Collected:
Soil Type

Location ID:
1,1,2-trichloro-1,2,2-trifluoroethane - - - - mg/kg
Carbon Disulfide - - - - mg/kg
Chloroethane - - - - mg/kg
Cyclohexane - - - - mg/kg
1,1-Dichloroethane 480 0.27 mg/kg
1,1-Dichloroethene 1,000 0.33 mg/kg
cis-1,2-Dichloroethene 1,000 0.25 mg/kg
Ethylbenzene 780 1 mg/kg
Methylene Chloride 1,000 0.05 mg/kg
Tetrachloroethene 300 1.3 mg/kg
Toluene 1,000 0.7 mg/kg
Trichloroethene 400 0.47 mg/kg
Vinyl Chloride 27 0.02 mg/kg
1,2-Dichloroethene (total) 1000 0.19 mg/kg
2-Butanone 1,000 0.12 mg/kg
Acetone 1,000 0.05 mg/kg
Field Reading
PID -- -- ppm

Notes:
mg/kg - Micrograms per kilogram
PID - Photo-ionization detector
Note: Sample depths reported in feet below ground surface.
No analyte exceeded Restricted Use Industrial Cleanup Objectives.
Only detections are shown.
J - estimated value
U - Not Detected above laboratory detection limits.
B - Detected in laboratory blank.
D - Diluted value
ppm - parts per billion
Bold - Detected Concentration

Restricted Use 
Industrial

Soil Cleanup 
Objectives

Restricted Use 
Protection of 

Groundwater Soil 
Cleanup Objectives

Units

Shaded Values - Concentration exceeds Industrial Use Soil Cleanup Objective
There are no exceedances of the Industrial Use Soil Cleanup Objective

A2-B6_06-02-2010 (7-8) A2-B8_06-02-2010 (9-10) A2-B9_06-02-2010 (10-11) A2-B10_06-02-2010 (9-10)
7 - 8 9 - 10 10 - 11 9 - 10

06/02/10 06/02/10 06/02/10 06/02/10
CLAY SILT SILT SILT

A2-PZ-6 A2-PZ-8 A2-PZ-7 A2-PZ-10
0.0063 U 1.2 0.0053 U 0.0054 U
0.0063 UJ 0.11 UJ 0.0053 UJ 0.0054 UJ
0.0063 U 0.11 U 0.0053 U 0.0054 U
0.0063 U 0.11 U 0.0053 U 0.0054 U
0.0063 U 0.27 0.012 0.0054 U
0.0063 U 0.11 U 0.0053 U 0.0054 U
0.0063 U 2.6 0.2 0.0043
0.0063 U 0.11 U 0.0085 0.0054 U

0.0088 UBJ 0.11 UB 0.011 UBJ 0.0081 UBJ
0.0063 U 3.3 110 D 0.033
0.0063 U 0.11 UB 0.0058 0.0054 U
0.0063 U 26 D 19 D 0.031
0.013 U 0.11 U 0.0033 0.011 U
0.013 U 2.6 0.2 0.0043
0.032 U 0.53 UJ 0.026 U 0.027 U

0.032 UBJ 0.53 U 0.026 UB 0.027 U

0.8 346.5 145.2 3
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Table 4-7. AOC 3 - Volatile Organic Compounds Detected in Soil Samples, Corrective Measures Study Former Northern Perimeter Ditch, Former Lockheed Martin French Road Facility, Utica, New York.

Sample Name:
Sample Depth(feet):

Date Collected:
Soil Type

Location ID:
1,1,2-trichloro-1,2,2-trifluoroethane - - - - mg/kg
Carbon Disulfide - - - - mg/kg
Chloroethane - - - - mg/kg
Cyclohexane - - - - mg/kg
1,1-Dichloroethane 480 0.27 mg/kg
1,1-Dichloroethene 1,000 0.33 mg/kg
cis-1,2-Dichloroethene 1,000 0.25 mg/kg
Ethylbenzene 780 1 mg/kg
Methylene Chloride 1,000 0.05 mg/kg
Tetrachloroethene 300 1.3 mg/kg
Toluene 1,000 0.7 mg/kg
Trichloroethene 400 0.47 mg/kg
Vinyl Chloride 27 0.02 mg/kg
1,2-Dichloroethene (total) 1000 0.19 mg/kg
2-Butanone 1,000 0.12 mg/kg
Acetone 1,000 0.05 mg/kg
Field Reading
PID -- -- ppm

Notes:
mg/kg - Micrograms per kilogram
PID - Photo-ionization detector
Note: Sample depths reported in feet below ground surface.
No analyte exceeded Restricted Use Industrial Cleanup Objectives.
Only detections are shown.
J - estimated value
U - Not Detected above laboratory detection limits.
B - Detected in laboratory blank.
D - Diluted value
ppm - parts per billion
Bold - Detected Concentration

Restricted Use 
Industrial

Soil Cleanup 
Objectives

Restricted Use 
Protection of 

Groundwater Soil 
Cleanup Objectives

Units

Shaded Values - Concentration exceeds Industrial Use Soil Cleanup Objective
There are no exceedances of the Industrial Use Soil Cleanup Objective

MW-16 (13-14) MW-17 (13-15) MW-18 (6-8) PZ-22 (19-20)_051910
13 - 14 13 - 15 6 - 8 19 - 20

11/08/11 11/09/11 11/09/11 05/19/10
SILT SILT SILT SILT

MW-16 MW-17 MW-18 PZ-22
0.0056 U 0.0058 U [0.0061 U] 0.0054 U 0.0054 U
0.0056 U 0.0058 U [0.0061 U] 0.0036 J 0.0054 UJ
0.0056 U 0.0058 U [0.0061 U] 0.0054 U 0.0054 UJ
0.0056 U 0.0058 U [0.0061 U] 0.0054 U 0.0054 U
0.0056 U 0.0058 U [0.0061 U] 0.0052 J 0.0054 U
0.0056 U 0.0058 U [0.0061 U] 0.0054 U 0.0054 U
0.0056 U 0.0058 U [0.0061 U] 1.3 DJ 0.0054 U
0.0056 U 0.0058 U [0.0061 U] 4.6 D 0.0054 U
0.0042 J 0.0030 J [0.0036 J] 0.0031 J 0.0054 UBJ
0.0056 U 0.0058 U [0.0044 J] 100 D 0.0054 U
0.0056 U 0.0058 U [0.0061 U] 1.5 DJ 0.0054 U
0.0056 U 0.0058 U [0.0061 U] 2.9 D 0.0054 U
0.0056 U 0.0058 U [0.0061 U] 0.0054 U 0.011 U

NA NA NA 0.011 U
0.028 U 0.029 U [0.030 U] 0.027 U 0.027 U
0.011 J 0.010 J [0.018 J] 0.014 J 0.027 UJ

0.4 0 279 0.0
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Table 4-7. AOC 3 - Volatile Organic Compounds Detected in Soil Samples, Corrective Measures Study Former Northern Perimeter Ditch, Former Lockheed Martin French Road Facility, Utica, New York.

Sample Name:
Sample Depth(feet):

Date Collected:
Soil Type

Location ID:
1,1,2-trichloro-1,2,2-trifluoroethane - - - - mg/kg
Carbon Disulfide - - - - mg/kg
Chloroethane - - - - mg/kg
Cyclohexane - - - - mg/kg
1,1-Dichloroethane 480 0.27 mg/kg
1,1-Dichloroethene 1,000 0.33 mg/kg
cis-1,2-Dichloroethene 1,000 0.25 mg/kg
Ethylbenzene 780 1 mg/kg
Methylene Chloride 1,000 0.05 mg/kg
Tetrachloroethene 300 1.3 mg/kg
Toluene 1,000 0.7 mg/kg
Trichloroethene 400 0.47 mg/kg
Vinyl Chloride 27 0.02 mg/kg
1,2-Dichloroethene (total) 1000 0.19 mg/kg
2-Butanone 1,000 0.12 mg/kg
Acetone 1,000 0.05 mg/kg
Field Reading
PID -- -- ppm

Notes:
mg/kg - Micrograms per kilogram
PID - Photo-ionization detector
Note: Sample depths reported in feet below ground surface.
No analyte exceeded Restricted Use Industrial Cleanup Objectives.
Only detections are shown.
J - estimated value
U - Not Detected above laboratory detection limits.
B - Detected in laboratory blank.
D - Diluted value
ppm - parts per billion
Bold - Detected Concentration

Restricted Use 
Industrial

Soil Cleanup 
Objectives

Restricted Use 
Protection of 

Groundwater Soil 
Cleanup Objectives

Units

Shaded Values - Concentration exceeds Industrial Use Soil Cleanup Objective
There are no exceedances of the Industrial Use Soil Cleanup Objective

PZ-23 (6-7)_051810 PZ-24 (10-11)_051810 PZ-25 (7-8)_051710 PZ-26 (8-9)_051710
6 - 7 10 - 11 7 - 8 8 - 9

05/18/10 05/18/10 05/17/10 05/17/10
SILT CLAY SILT SILT
PZ-23 PZ-24 PZ-25 PZ-26

0.0053 U [0.0054 U] 0.0060 U 0.0050 U 0.0053 U
0.0053 UJ [0.0054 UJ] 0.0060 UJ 0.0050 UJ 0.0053 UJ
0.0053 UJ [0.0054 UJ] 0.0060 UJ 0.0050 UJ 0.0053 UJ
0.0053 UB [0.0054 U] 0.0060 UB 0.0050 U 0.0053 UB
0.0053 U [0.0054 U] 0.0060 U 0.0050 U 0.0053 U
0.0053 U [0.0054 U] 0.0060 U 0.0050 U 0.0053 U
0.0053 U [0.0054 U] 0.0060 U 0.0050 U 0.0053 U
0.0053 U [0.0054 U] 0.0060 U 0.0050 U 0.0053 U

0.0057 UB [0.0054 UBJ] 0.0060 UBJ 0.0050 UBJ 0.0056 UBJ
0.0053 U [0.0054 U] 0.0060 U 0.0050 U 0.0053 U
0.0053 U [0.0054 U] 0.0060 U 0.0050 U 0.0053 U
0.0053 U [0.0054 U] 0.0060 U 0.0050 U 0.0053 U
0.011 U [0.011 U] 0.012 U 0.010 U 0.011 U
0.011 U [0.011 U] 0.012 U 0.010 U 0.011 U
0.026 U [0.027 U] 0.030 U 0.025 U 0.026 U

0.026 UJ [0.027 UBJ] 0.030 UJ 0.025 UJ 0.026 UJ

0.0 0.0 0.0 0.0
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Table 4-7. AOC 3 - Volatile Organic Compounds Detected in Soil Samples, Corrective Measures Study Former Northern Perimeter Ditch, Former Lockheed Martin French Road Facility, Utica, New York.

Sample Name:
Sample Depth(feet):

Date Collected:
Soil Type

Location ID:
1,1,2-trichloro-1,2,2-trifluoroethane - - - - mg/kg
Carbon Disulfide - - - - mg/kg
Chloroethane - - - - mg/kg
Cyclohexane - - - - mg/kg
1,1-Dichloroethane 480 0.27 mg/kg
1,1-Dichloroethene 1,000 0.33 mg/kg
cis-1,2-Dichloroethene 1,000 0.25 mg/kg
Ethylbenzene 780 1 mg/kg
Methylene Chloride 1,000 0.05 mg/kg
Tetrachloroethene 300 1.3 mg/kg
Toluene 1,000 0.7 mg/kg
Trichloroethene 400 0.47 mg/kg
Vinyl Chloride 27 0.02 mg/kg
1,2-Dichloroethene (total) 1000 0.19 mg/kg
2-Butanone 1,000 0.12 mg/kg
Acetone 1,000 0.05 mg/kg
Field Reading
PID -- -- ppm

Notes:
mg/kg - Micrograms per kilogram
PID - Photo-ionization detector
Note: Sample depths reported in feet below ground surface.
No analyte exceeded Restricted Use Industrial Cleanup Objectives.
Only detections are shown.
J - estimated value
U - Not Detected above laboratory detection limits.
B - Detected in laboratory blank.
D - Diluted value
ppm - parts per billion
Bold - Detected Concentration

Restricted Use 
Industrial

Soil Cleanup 
Objectives

Restricted Use 
Protection of 

Groundwater Soil 
Cleanup Objectives

Units

Shaded Values - Concentration exceeds Industrial Use Soil Cleanup Objective
There are no exceedances of the Industrial Use Soil Cleanup Objective

PZ-27 (9-10)_051710 PZ-28 (15-16)_052510 PZ-29 (6-7)_052510 PZ-30 (10-11)_052510
9 - 10 15 - 16 6 - 7 10 - 11

05/17/10 05/25/10 05/25/10 05/25/10
CLAY CLAY SILT CLAY
PZ-27 PZ-28 PZ-29 PZ-30

0.0053 U 0.0067 U 0.0051 U 0.0083 U
0.0053 UJ 0.0067 UJ 0.0051 UJ 0.0083 UJ
0.0053 UJ 0.0067 U 0.013 0.0083 U
0.0053 UB 0.0067 U 0.0051 U 0.0083 U
0.0053 U 0.0067 U 0.0051 U 0.0083 U
0.0053 U 0.0067 U 0.0051 U 0.0083 U
0.0053 U 0.0067 U 0.059 0.0083 U
0.0053 U 0.0067 U 0.0051 U 0.0083 U

0.0053 UBJ 0.033 UBJ 0.044 UBJ 0.051 UBJ
0.0053 U 0.0067 U 0.0051 U 0.0083 U
0.0053 U 0.0067 U 0.0051 U 0.0083 U
0.0053 U 0.0067 U 0.0051 U 0.0083 U
0.011 U 0.013 U 0.14 0.017 U
0.011 U 0.013 U 0.059 0.017 U
0.026 U 0.033 U 0.026 U 0.042 U

0.026 UBJ 0.033 UB 0.026 UB 0.042 UB

0.0 0.6 5.2 0.5

Page 6 of 9



Table 4-7. AOC 3 - Volatile Organic Compounds Detected in Soil Samples, Corrective Measures Study Former Northern Perimeter Ditch, Former Lockheed Martin French Road Facility, Utica, New York.

Sample Name:
Sample Depth(feet):

Date Collected:
Soil Type

Location ID:
1,1,2-trichloro-1,2,2-trifluoroethane - - - - mg/kg
Carbon Disulfide - - - - mg/kg
Chloroethane - - - - mg/kg
Cyclohexane - - - - mg/kg
1,1-Dichloroethane 480 0.27 mg/kg
1,1-Dichloroethene 1,000 0.33 mg/kg
cis-1,2-Dichloroethene 1,000 0.25 mg/kg
Ethylbenzene 780 1 mg/kg
Methylene Chloride 1,000 0.05 mg/kg
Tetrachloroethene 300 1.3 mg/kg
Toluene 1,000 0.7 mg/kg
Trichloroethene 400 0.47 mg/kg
Vinyl Chloride 27 0.02 mg/kg
1,2-Dichloroethene (total) 1000 0.19 mg/kg
2-Butanone 1,000 0.12 mg/kg
Acetone 1,000 0.05 mg/kg
Field Reading
PID -- -- ppm

Notes:
mg/kg - Micrograms per kilogram
PID - Photo-ionization detector
Note: Sample depths reported in feet below ground surface.
No analyte exceeded Restricted Use Industrial Cleanup Objectives.
Only detections are shown.
J - estimated value
U - Not Detected above laboratory detection limits.
B - Detected in laboratory blank.
D - Diluted value
ppm - parts per billion
Bold - Detected Concentration

Restricted Use 
Industrial

Soil Cleanup 
Objectives

Restricted Use 
Protection of 

Groundwater Soil 
Cleanup Objectives

Units

Shaded Values - Concentration exceeds Industrial Use Soil Cleanup Objective
There are no exceedances of the Industrial Use Soil Cleanup Objective

PZ-31 (17.5-18.5)_052610 PZ-32 (13-14)_052610 PZ-33 (10-11)_052610 PZ-34 (6-7)_052010
17.5 - 18.5 13 - 14 10 - 11 6 - 7
05/26/10 05/26/10 05/26/10 05/20/10

SILT CLAY SAND SILT
PZ-31 PZ-32 PZ-33 PZ-34

0.0053 U 0.0061 U 0.0050 U 0.0052 U
0.0053 UJ 0.0061 UJ 0.0050 UJ 0.0052 UJ
0.0053 U 0.0061 U 0.0050 U 0.0052 UJ
0.0053 U 0.0061 U 0.0050 U 0.0052 U
0.0053 U 0.0061 U 0.0050 U 0.0052 U
0.0053 U 0.0061 U 0.0050 U 0.0052 U
0.0053 U 0.0061 U 0.0050 U 0.0024 J
0.0053 U 0.0061 U 0.0050 U 0.0052 U

0.0097 UBJ 0.032 UBJ 0.014 UBJ 0.0052 UBJ
0.0053 U 0.0061 U 0.0050 U 0.0052 U
0.0053 U 0.0061 U 0.0050 U 0.0052 U
0.0053 U 0.0061 U 0.0050 U 0.0052 U
0.011 U 0.012 U 0.010 U 0.010 U
0.011 U 0.012 U 0.010 U 0.010 U
0.026 U 0.030 U 0.025 U 0.026 U

0.026 UB 0.030 UB 0.025 UB 0.026 UJ

0.4 0.7 0.8 2.6
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Table 4-7. AOC 3 - Volatile Organic Compounds Detected in Soil Samples, Corrective Measures Study Former Northern Perimeter Ditch, Former Lockheed Martin French Road Facility, Utica, New York.

Sample Name:
Sample Depth(feet):

Date Collected:
Soil Type

Location ID:
1,1,2-trichloro-1,2,2-trifluoroethane - - - - mg/kg
Carbon Disulfide - - - - mg/kg
Chloroethane - - - - mg/kg
Cyclohexane - - - - mg/kg
1,1-Dichloroethane 480 0.27 mg/kg
1,1-Dichloroethene 1,000 0.33 mg/kg
cis-1,2-Dichloroethene 1,000 0.25 mg/kg
Ethylbenzene 780 1 mg/kg
Methylene Chloride 1,000 0.05 mg/kg
Tetrachloroethene 300 1.3 mg/kg
Toluene 1,000 0.7 mg/kg
Trichloroethene 400 0.47 mg/kg
Vinyl Chloride 27 0.02 mg/kg
1,2-Dichloroethene (total) 1000 0.19 mg/kg
2-Butanone 1,000 0.12 mg/kg
Acetone 1,000 0.05 mg/kg
Field Reading
PID -- -- ppm

Notes:
mg/kg - Micrograms per kilogram
PID - Photo-ionization detector
Note: Sample depths reported in feet below ground surface.
No analyte exceeded Restricted Use Industrial Cleanup Objectives.
Only detections are shown.
J - estimated value
U - Not Detected above laboratory detection limits.
B - Detected in laboratory blank.
D - Diluted value
ppm - parts per billion
Bold - Detected Concentration

Restricted Use 
Industrial

Soil Cleanup 
Objectives

Restricted Use 
Protection of 

Groundwater Soil 
Cleanup Objectives

Units

Shaded Values - Concentration exceeds Industrial Use Soil Cleanup Objective
There are no exceedances of the Industrial Use Soil Cleanup Objective

PZ-35 (5-6)_052010 PZ-36 (11-12)_052110 PZ-39 (15-16)_052410 PZ-40 (10-10.5)_052510
5 - 6 11 - 12 15 - 16 10 - 10.5

05/20/10 05/21/10 05/24/10 05/25/10
SILT SILT SILT SILT
PZ-35 PZ-36 PZ-39 PZ-40

0.0054 U 0.0054 UJ 0.0051 U 0.0064 U
0.0054 UJ 0.0054 UJ 0.0051 UJ 0.0064 UJ
0.0054 UJ 0.0054 UJ 0.0051 U 0.0064 U
0.0054 UB 0.0054 UBJ 0.0051 U 0.0064 U
0.0054 U 0.0054 UJ 0.0051 U 0.0064 U
0.0054 U 0.0054 UJ 0.0051 U 0.0064 U
0.0054 U 0.0054 UJ 0.0051 U 0.0064 U
0.0054 U 0.0054 UJ 0.0051 U 0.0064 U

0.0069 UBJ 0.0054 UBJ 0.050 UBJ 0.065 UBJ
0.0054 U 0.0054 UJ 0.0051 U 0.0064 U
0.0054 U 0.0054 UJ 0.0051 U 0.0064 U
0.0054 U 0.0054 UJ 0.0051 U 0.0064 U
0.011 U 0.011 U 0.010 U 0.013 U
0.011 U 0.011 UJ 0.010 U 0.013 U
0.027 U 0.027 UJ 0.026 U 0.023 J

0.027 UBJ 0.027 UBJ 0.026 UB 0.17

0.2 0.1 0.4 1.23
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Table 4-7. AOC 3 - Volatile Organic Compounds Detected in Soil Samples, Corrective Measures Study Former Northern Perimeter Ditch, Former Lockheed Martin French Road Facility, Utica, New York.

Sample Name:
Sample Depth(feet):

Date Collected:
Soil Type

Location ID:
1,1,2-trichloro-1,2,2-trifluoroethane - - - - mg/kg
Carbon Disulfide - - - - mg/kg
Chloroethane - - - - mg/kg
Cyclohexane - - - - mg/kg
1,1-Dichloroethane 480 0.27 mg/kg
1,1-Dichloroethene 1,000 0.33 mg/kg
cis-1,2-Dichloroethene 1,000 0.25 mg/kg
Ethylbenzene 780 1 mg/kg
Methylene Chloride 1,000 0.05 mg/kg
Tetrachloroethene 300 1.3 mg/kg
Toluene 1,000 0.7 mg/kg
Trichloroethene 400 0.47 mg/kg
Vinyl Chloride 27 0.02 mg/kg
1,2-Dichloroethene (total) 1000 0.19 mg/kg
2-Butanone 1,000 0.12 mg/kg
Acetone 1,000 0.05 mg/kg
Field Reading
PID -- -- ppm

Notes:
mg/kg - Micrograms per kilogram
PID - Photo-ionization detector
Note: Sample depths reported in feet below ground surface.
No analyte exceeded Restricted Use Industrial Cleanup Objectives.
Only detections are shown.
J - estimated value
U - Not Detected above laboratory detection limits.
B - Detected in laboratory blank.
D - Diluted value
ppm - parts per billion
Bold - Detected Concentration

Restricted Use 
Industrial

Soil Cleanup 
Objectives

Restricted Use 
Protection of 

Groundwater Soil 
Cleanup Objectives

Units

Shaded Values - Concentration exceeds Industrial Use Soil Cleanup Objective
There are no exceedances of the Industrial Use Soil Cleanup Objective

PZ-41 (5-6)_052510 PZ-42 (6-7)_052510
5 - 6 6 - 7

05/25/10 05/25/10
SILT SILT
PZ-41 PZ-42

0.0055 U 0.0062 U
0.0055 UJ 0.0062 UJ
0.0055 U 0.0062 U
0.0055 U 0.0062 U
0.0055 U 0.0062 U
0.0055 U 0.0062 U
0.0055 U 0.0062 U
0.0055 U 0.0062 U

0.044 UBJ 0.051 UBJ
0.0055 U 0.0062 U
0.0055 U 0.0062 U
0.0055 U 0.0062 U
0.011 U 0.012 U
0.011 U 0.012 U
0.0030 J 0.031 U
0.041 UB 0.031 UB

0.5 2.1
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Table 4-8. Summary of Surface Soil Analytical Results - Industrial Use SCOs, Corrective Measures Study Former Northern Perimeter Ditch,  Former Lockheed Martin French Road Facility, Utica, New York.

LMCU-SS-01 LMCU-SS-02 LMCU-SS-03 LMCU-SS-04 LMCU-SS-05 LMCU-SS-06 LMCU-SS-07 LMCU-SS-08 LMCU-SS-09 LMCU-SS-10 LMCU-SS-11 LMCU-SS-12 LMCU-SS-13 LMCU-SS-14 LMCU-SS-15 LMCU-SS-16

Units 10/10/13 10/10/13 10/10/13 10/10/13 10/11/13 10/11/13 10/10/13 10/10/13 10/10/13 10/10/13 10/10/13 10/11/13 10/10/13 10/10/13 10/11/13 10/11/13
PCBs

- - ug/kg 250 U 280 U 240 U 340 U 240 U 240 U [250 U] 220 U 350 U 310 U 270 U 280 U 260 U 270 U 240 U 280 U 220 U
- - ug/kg 250 U 280 U 240 U 340 U 240 U 240 U [250 U] 220 U 350 U 310 U 270 U 280 U 260 U 270 U 240 U 280 U 220 U
- - ug/kg 250 U 280 U 240 U 340 U 240 U 240 U [250 U] 220 U 350 U 310 U 270 U 280 U 260 U 270 U 240 U 280 U 220 U
- - ug/kg 250 U 280 U 240 U 340 U 240 U 240 U [250 U] 220 U 350 U 310 U 270 U 280 U 260 U 270 U 240 U 280 U 220 U
- - ug/kg 250 U 280 U 240 U 340 U 240 U 240 U [250 U] 220 U 350 U 310 U 270 U 280 U 260 U 270 U 240 U 280 U 220 U
- - ug/kg 250 U 280 U 240 U 340 U 240 U 240 U [250 U] 2,400 350 U 310 U 270 U 280 U 260 U 270 U 240 U 350 J 220 U
- - ug/kg 250 U 280 U 240 U 340 U 240 U 240 U [250 U] 220 U 350 U 310 U 270 U 280 U 260 U 270 U 240 U 280 U 220 U

25,000 ug/kg 250 U 280 U 240 U 340 U 240 U 240 U [250 U] 2,400 350 U 310 U 270 U 280 U 260 U 270 U 240 U 350 220 U
Volatile Organics

1,000,000 ug/kg 4.6 U 4.5 U 4.6 UJ 5.7 U 5.1 U 4.7 U [4.5 U] 4.8 U 7.5 U 6.3 U 6.2 U 4.5 U 5.0 U 3.5 U 3.4 U 6.2 U 4.1 U
- - ug/kg 4.6 U 4.5 U 4.6 UJ 5.7 U 5.1 U 4.7 U [4.5 U] 4.8 U 7.5 U 6.3 U 6.2 U 4.5 U 5.0 U 3.5 U 3.4 U 6.2 U 4.1 U
- - ug/kg 4.6 U 4.5 U 4.6 UJ 5.7 U 5.1 U 4.7 U [4.5 U] 4.8 U 7.5 U 6.3 U 6.2 U 4.5 U 5.0 U 3.5 U 3.4 U 6.2 U 4.1 U
- - ug/kg 4.6 U 4.5 U 4.6 UJ 5.7 U 5.1 U 4.7 U [4.5 U] 4.8 U 7.5 U 6.3 U 6.2 U 4.5 U 5.0 U 3.5 U 3.4 U 6.2 U 4.1 U

480,000 ug/kg 4.6 U 4.5 U 4.6 UJ 5.7 U 5.1 U 4.7 U [4.5 U] 4.8 U 7.5 U 6.3 U 6.2 U 4.5 U 5.0 U 3.5 U 3.4 U 6.2 U 4.1 U
1,000,000 ug/kg 4.6 U 4.5 U 4.6 UJ 5.7 U 5.1 U 4.7 U [4.5 U] 4.8 U 7.5 U 6.3 U 6.2 U 4.5 U 5.0 U 3.5 U 3.4 U 6.2 U 4.1 U

- - ug/kg 4.6 U 4.5 U 4.6 UJ 5.7 U 5.1 U 4.7 U [4.5 U] 4.8 U 7.5 U 6.3 U 6.2 U 4.5 U 5.0 U 3.5 U 3.4 U 6.2 U 4.1 U
- - ug/kg 4.6 U 4.5 U 4.6 UJ 5.7 U 5.1 U 4.7 U [4.5 U] 4.8 U 7.5 U 6.3 U 6.2 U 4.5 U 5.0 U 3.5 U 3.4 U 6.2 U 4.1 U
- - ug/kg 4.6 U 4.5 U 4.6 UJ 5.7 U 5.1 U 4.7 U [4.5 U] 4.8 U 7.5 U 6.3 U 6.2 U 4.5 U 5.0 U 3.5 U 3.4 U 6.2 U 4.1 U

1,000,000 ug/kg 4.6 U 4.5 U 4.6 UJ 5.7 U 5.1 U 4.7 U [4.5 U] 4.8 U 7.5 U 6.3 U 6.2 U 4.5 U 5.0 UJ 3.5 U 3.4 U 6.2 UJ 4.1 U
60,000 ug/kg 4.6 U 4.5 U 4.6 UJ 5.7 U 5.1 U 4.7 U [4.5 U] 4.8 U 7.5 U 6.3 U 6.2 U 4.5 U 5.0 UJ 3.5 U 3.4 U 6.2 U 4.1 U

- - ug/kg 4.6 U 4.5 U 4.6 UJ 5.7 U 5.1 U 4.7 U [4.5 U] 4.8 U 7.5 U 6.3 U 6.2 U 4.5 U 5.0 U 3.5 U 3.4 U 6.2 U 4.1 U
560,000 ug/kg 4.6 U 4.5 U 4.6 UJ 5.7 U 5.1 U 4.7 U [4.5 U] 4.8 U 7.5 U 6.3 U 6.2 U 4.5 U 5.0 U 3.5 U 3.4 U 6.2 U 4.1 U
250,000 ug/kg 4.6 U 4.5 U 4.6 UJ 5.7 U 5.1 U 4.7 U [4.5 U] 4.8 U 7.5 U 6.3 U 6.2 U 4.5 U 5.0 U 3.5 U 3.4 U 6.2 U 4.1 U

1,000,000 ug/kg 23 U 23 U 23 UJ 29 U 25 U 24 U [22 U] 350 38 U 31 U 31 U 34 25 U 18 U 17 U 31 U 21 U
- - ug/kg 23 U 23 U 23 UJ 29 U 25 U 24 U [22 U] 24 U 38 U 31 U 31 U 23 U 25 U 18 U 17 U 31 U 21 U

4-Methyl-2-pentanone - - ug/kg 23 U 23 U 23 UJ 29 U 25 U 24 U [22 U] 24 U 38 U 31 U 31 U 23 U 25 U 18 U 17 U 31 U 21 U
1,000,000 ug/kg 23 U 23 U 23 UJ 29 U 25 U 24 U [22 U] 180 38 U 31 U 31 U 150 25 U 18 U 17 U 31 U 4.5 J

89,000 ug/kg 4.6 U 4.5 U 4.6 UJ 5.7 U 5.1 U 4.7 U [4.5 U] 4.8 U 7.5 U 6.3 U 6.2 U 3.4 J 5.0 U 3.5 U 3.4 U 6.2 U 4.1 U
- - ug/kg 4.6 U 4.5 U 4.6 UJ 5.7 U 5.1 U 4.7 U [4.5 U] 4.8 U 7.5 U 6.3 U 6.2 U 4.5 U 5.0 U 3.5 U 3.4 U 6.2 U 4.1 U
- - ug/kg 4.6 UJ 4.5 UJ 4.6 UJ 5.7 UJ 5.1 U 4.7 U [4.5 UJ] 4.8 UJ 7.5 UJ 6.3 UJ 6.2 UJ 4.5 UJ 5.0 U 3.5 UJ 3.4 UJ 6.2 UJ 4.1 UJ
- - ug/kg 4.6 U 4.5 U 4.6 UJ 5.7 U 5.1 U 4.7 U [4.5 U] 4.8 U 7.5 U 6.3 U 6.2 U 4.5 U 5.0 U 3.5 U 3.4 U 6.2 U 4.1 U
- - ug/kg 4.6 U 4.5 U 4.6 UJ 5.7 U 5.1 U 4.7 U [4.5 U] 4.8 U 7.5 U 6.3 U 6.2 U 4.5 U 5.0 U 3.5 U 3.4 U 6.2 U 4.1 U

44,000 ug/kg 4.6 U 4.5 U 4.6 UJ 5.7 U 5.1 U 4.7 U [4.5 U] 4.8 U 7.5 U 6.3 U 6.2 U 4.5 U 5.0 U 3.5 U 3.4 U 6.2 U 4.1 U
1,000,000 ug/kg 4.6 U 4.5 U 4.6 UJ 5.7 U 5.1 U 4.7 U [4.5 U] 4.8 U 7.5 U 6.3 U 6.2 U 4.5 U 5.0 UJ 3.5 U 3.4 U 6.2 U 4.1 U

- - ug/kg 4.6 U 4.5 U 4.6 UJ 5.7 U 5.1 U 4.7 U [4.5 U] 4.8 U 7.5 U 6.3 U 6.2 U 4.5 U 5.0 U 3.5 U 3.4 U 6.2 U 4.1 U
700,000 ug/kg 4.6 U 4.5 U 4.6 UJ 5.7 U 5.1 U 4.7 U [4.5 U] 4.8 U 7.5 U 6.3 U 6.2 U 4.5 U 5.0 U 3.5 U 3.4 U 6.2 U 4.1 U

- - ug/kg 4.6 U 4.5 U 4.6 UJ 5.7 U 5.1 U 4.7 U [4.5 U] 4.8 U 7.5 U 6.3 U 6.2 U 4.5 U 5.0 U 3.5 U 3.4 U 6.2 U 4.1 U
1,000,000 ug/kg 4.6 U 4.5 U 4.6 UJ 5.7 U 5.1 U 4.7 U [4.5 U] 4.8 U 7.5 U 6.3 U 6.2 U 9.6 5.0 UJ 3.5 U 3.4 U 6.2 U 4.1 U

- - ug/kg 4.6 U 4.5 U 4.6 UJ 5.7 U 5.1 U 4.7 U [4.5 U] 4.8 U 7.5 U 6.3 U 6.2 U 4.5 U 5.0 U 3.5 U 3.4 U 6.2 U 4.1 U
- - ug/kg 4.6 U 4.5 U 4.6 UJ 5.7 U 5.1 U 4.7 U [4.5 U] 4.8 U 7.5 U 6.3 U 6.2 U 1.6 J 5.0 U 3.5 U 3.4 U 6.2 U 4.1 U
- - ug/kg 4.6 U 4.5 U 4.6 UJ 5.7 U 5.1 U 4.7 U [4.5 U] 4.8 U 7.5 U 6.3 U 6.2 U 4.5 U 5.0 U 3.5 U 3.4 U 6.2 U 4.1 U
- - ug/kg 4.6 U 4.5 U 4.6 UJ 5.7 U 5.1 U 4.7 U [4.5 U] 4.8 U 7.5 U 6.3 U 6.2 U 4.5 U 5.0 U 3.5 U 3.4 U 6.2 U 4.1 U

780,000 ug/kg 4.6 U 4.5 U 4.6 UJ 5.7 U 0.39 J 0.40 J [4.5 U] 4.8 U 7.5 U 6.3 U 6.2 U 10 5.0 UJ 3.5 U 3.4 U 6.2 UJ 4.1 U
- - ug/kg 4.6 U 4.5 U 4.6 UJ 5.7 U 5.1 U 4.7 U [4.5 U] 4.8 U 7.5 U 6.3 U 6.2 U 4.5 U 5.0 U 3.5 U 3.4 U 6.2 U 4.1 U
- - ug/kg 4.6 U 4.5 U 4.6 UJ 5.7 U 5.1 U 4.7 U [4.5 U] 4.8 U 7.5 U 6.3 U 6.2 U 4.5 U 5.0 U 3.5 U 3.4 U 6.2 U 4.1 U

1,000,000 ug/kg 4.6 U 4.5 U 4.6 UJ 5.7 U 5.1 U 4.7 U [4.5 U] 4.8 U 7.5 U 6.3 U 6.2 U 4.5 U 5.0 U 3.5 U 3.4 U 6.2 U 4.1 U
- - ug/kg 4.6 U 4.5 U 4.6 UJ 5.7 U 5.1 U 4.7 U [4.5 U] 4.8 U 7.5 U 6.3 U 6.2 U 5.7 5.0 U 3.5 U 3.4 U 6.2 U 4.1 U

1,000,000 ug/kg 4.6 U 4.5 U 4.6 UJ 5.7 U 5.1 U 4.7 U [4.5 U] 4.8 U 7.5 U 6.3 U 6.2 U 4.5 U 5.0 U 3.5 U 3.4 U 6.2 U 4.1 U
- - ug/kg 4.6 U 4.5 U 4.6 UJ 5.7 U 5.1 U 4.7 U [4.5 U] 4.8 U 7.5 U 6.3 U 6.2 U 4.5 U 5.0 U 3.5 U 3.4 U 6.2 U 4.1 U

300,000 ug/kg 4.6 U 4.5 U 4.6 UJ 5.7 U 5.1 U 4.7 U [4.5 U] 4.8 U 7.5 U 6.3 U 6.2 U 4.5 U 5.0 U 3.5 U 3.4 U 6.2 U 4.1 U
1,000,000 ug/kg 4.6 U 4.5 U 4.6 UJ 5.7 U 5.1 U 4.7 U [4.5 U] 4.8 U 7.5 U 6.3 U 6.2 U 1.6 J 5.0 U 3.5 U 3.4 U 6.2 U 4.1 U
1,000,000 ug/kg 4.6 U 4.5 U 4.6 UJ 5.7 U 5.1 U 4.7 U [4.5 U] 4.8 U 7.5 U 6.3 U 6.2 U 4.5 U 5.0 U 3.5 U 3.4 U 6.2 U 4.1 U

- - ug/kg 4.6 U 4.5 U 4.6 UJ 5.7 U 5.1 U 4.7 U [4.5 U] 4.8 U 7.5 U 6.3 U 6.2 U 4.5 U 5.0 U 3.5 U 3.4 U 6.2 U 4.1 U
400,000 ug/kg 4.6 U 4.5 U 4.6 UJ 5.7 U 5.1 U 4.7 U [4.5 U] 4.8 U 7.5 U 6.3 U 6.2 U 4.5 U 5.0 UJ 3.5 U 3.4 U 6.2 U 4.1 U

- - ug/kg 4.6 U 4.5 U 4.6 UJ 5.7 U 5.1 U 4.7 U [4.5 U] 4.8 U 7.5 U 6.3 U 6.2 U 4.5 U 5.0 U 3.5 U 3.4 U 6.2 U 4.1 U
27,000 ug/kg 4.6 U 4.5 U 4.6 UJ 5.7 U 5.1 U 4.7 U [4.5 U] 4.8 U 7.5 U 6.3 U 6.2 U 4.5 U 5.0 U 3.5 U 3.4 U 6.2 U 4.1 U

1,000,000 ug/kg 9.2 U 9.0 U 9.1 UJ 11 U 1.9 J 1.9 J [8.9 U] 9.7 U 15 U 13 U 12 U 17 1.5 J 7.0 U 6.9 U 12 U 8.3 U
Inorganics

800 mg/kg 2.00 0.790 1.40 1.40 0.480 J 0.330 J [0.110 J] 0.120 J 0.470 J 0.500 J 0.550 0.580 0.110 J 0.770 0.120 J 0.500 U 0.830
10,000 mg/kg 1.20 U 1.20 U 1.10 U 1.40 U 1.30 U 1.10 U [1.00 U] 1.20 U 1.50 U 1.40 U 1.10 U 1.20 1.10 U 1.10 U 1.10 U 1.20 U 1.00 U
3,900 mg/kg 13.4 J 21.0 J 24.1 J 35.7 J 21.1 J 21.8 J [16.6 J] 8.70 J 29.3 J 27.3 J 12.2 J 18.2 J 23.8 J 24.8 J 17.3 J 1,090 J {37.7 J} 25.0 J
6,800 mg/kg 0.590 U 0.710 U 0.660 U 0.710 U 0.750 U 0.570 U [0.540 U] 0.580 U 0.870 U 0.730 U 0.560 U 0.600 U 0.600 U 0.560 U 0.600 U 0.660 U 0.540 U

Notes:
ug/kg - micrograms per kilogram B - Detected in laboratory blank
mg/kg - Micrograms per kilogram D - Diluted value
PID - Photo-ionization detector J - Inorganic/Organic qualifier indicating estimated value
Concentration in brackets [ ] are Field Duplicates U -  Inorganic/Organic qualifier indicating Not Detected above laboratory detection limits
{ } Re-analyzed sample result
Bold - Detected Concentration

Industrial Use 
SCOs

Location ID:

Date Collected:

Chloroform
Chloroethane
Chlorobenzene
Carbon Tetrachloride

Chromium, hexavalent

Dibromochloromethane
Cyclohexane
cis-1,3-Dichloropropene
cis-1,2-Dichloroethene
Chloromethane

Methyl acetate
Methyl tert-butyl ether
Methylcyclohexane

Ethylbenzene
Dichlorodifluoromethane

Cyanide
Lead
Silver

Isopropylbenzene

trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl Chloride
Xylenes (total)

Methylene Chloride
Styrene
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene

2-Hexanone
2-Butanone
1,4-Dichlorobenzene
1,3-Dichlorobenzene

Carbon Disulfide
Bromomethane
Bromoform
Bromodichloromethane
Benzene

Aroclor-1016

1,1,2,2-Tetrachloroethane
1,1,1-Trichloroethane

Total PCBs
Aroclor-1260
Aroclor-1254

There are no exceedances of the Industrial Use 
      Soil Cleanup Objective

Aroclor-1248
Aroclor-1242
Aroclor-1232
Aroclor-1221

1,2,4-Trichlorobenzene
1,1-Dichloroethene
1,1-Dichloroethane
1,1,2-Trichloroethane
1,1,2-trichloro-1,2,2-trifluoroethane

1,2-Dichloropropane
1,2-Dichloroethane
1,2-Dichlorobenzene
1,2-Dibromoethane
1,2-Dibromo-3-chloropropane

Acetone

JN - Organic qualifier indicating the analysis indicates the presence of a compound for which there is presumptive evidence to make a tentative identification. The associated numerical 
     value is an estimated concentration only.
UJ -  Organic qualifier indicating the compound was not detected above the reported sample quantitation limit. However, the reported limit is approximate and may or may not represent the 
     actual limit of quantitation.

Shaded Values - Concentration exceeds 
      Industrial Use Soil Cleanup Objective
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Table 4-8. Summary of Surface Soil Analytical Results - Industrial Use SCOs, Corrective Measures Study Former Northern Perimeter Ditch,  Former Lockheed Martin French Road Facility, Utica, New York.

Units
PCBs

- - ug/kg
- - ug/kg
- - ug/kg
- - ug/kg
- - ug/kg
- - ug/kg
- - ug/kg

25,000 ug/kg
Volatile Organics

1,000,000 ug/kg
- - ug/kg
- - ug/kg
- - ug/kg

480,000 ug/kg
1,000,000 ug/kg

- - ug/kg
- - ug/kg
- - ug/kg

1,000,000 ug/kg
60,000 ug/kg

- - ug/kg
560,000 ug/kg
250,000 ug/kg

1,000,000 ug/kg
- - ug/kg

4-Methyl-2-pentanone - - ug/kg
1,000,000 ug/kg

89,000 ug/kg
- - ug/kg
- - ug/kg
- - ug/kg
- - ug/kg

44,000 ug/kg
1,000,000 ug/kg

- - ug/kg
700,000 ug/kg

- - ug/kg
1,000,000 ug/kg

- - ug/kg
- - ug/kg
- - ug/kg
- - ug/kg

780,000 ug/kg
- - ug/kg
- - ug/kg

1,000,000 ug/kg
- - ug/kg

1,000,000 ug/kg
- - ug/kg

300,000 ug/kg
1,000,000 ug/kg
1,000,000 ug/kg

- - ug/kg
400,000 ug/kg

- - ug/kg
27,000 ug/kg

1,000,000 ug/kg
Inorganics

800 mg/kg
10,000 mg/kg
3,900 mg/kg
6,800 mg/kg

Notes:
ug/kg - micrograms per kilogram
mg/kg - Micrograms per kilogram
PID - Photo-ionization detector
Concentration in brackets [ ] are Field Duplicates
{ } Re-analyzed sample result
Bold - Detected Concentration

Industrial Use 
SCOs

Location ID:

Date Collected:

Chloroform
Chloroethane
Chlorobenzene
Carbon Tetrachloride

Chromium, hexavalent

Dibromochloromethane
Cyclohexane
cis-1,3-Dichloropropene
cis-1,2-Dichloroethene
Chloromethane

Methyl acetate
Methyl tert-butyl ether
Methylcyclohexane

Ethylbenzene
Dichlorodifluoromethane

Cyanide
Lead
Silver

Isopropylbenzene

trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl Chloride
Xylenes (total)

Methylene Chloride
Styrene
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene

2-Hexanone
2-Butanone
1,4-Dichlorobenzene
1,3-Dichlorobenzene

Carbon Disulfide
Bromomethane
Bromoform
Bromodichloromethane
Benzene

Aroclor-1016

1,1,2,2-Tetrachloroethane
1,1,1-Trichloroethane

Total PCBs
Aroclor-1260
Aroclor-1254

There are no exceedances of the Industrial Use 
      Soil Cleanup Objective

Aroclor-1248
Aroclor-1242
Aroclor-1232
Aroclor-1221

1,2,4-Trichlorobenzene
1,1-Dichloroethene
1,1-Dichloroethane
1,1,2-Trichloroethane
1,1,2-trichloro-1,2,2-trifluoroethane

1,2-Dichloropropane
1,2-Dichloroethane
1,2-Dichlorobenzene
1,2-Dibromoethane
1,2-Dibromo-3-chloropropane

Acetone

Shaded Values - Concentration exceeds 
      Industrial Use Soil Cleanup Objective

LMCU-SS-17 LMCU-SS-18 LMCU-SS-19 LMCU-SS-20 LMCU-SS-21 LMCU-SS-22 LMCU-SS-23 LMCU-SS-24 LMCU-SS-25 LMCU-SS-26 LMCU-SS-27 LMCU-SS-28 LMCU-SS-29 LMCU-SS-30

10/10/13 10/10/13 10/11/13 10/09/13 10/09/13 10/08/13 10/08/13 10/08/13 10/08/13 10/08/13 10/08/13 10/10/13 10/09/13 10/08/13

260 U 240 U 250 U [270 U] 230 U 270 U 220 U 220 U 340 U 220 U 240 U 230 U 230 U 230 U 210 U
260 U 240 U 250 U [270 U] 230 U 270 U 220 U 220 U 340 U 220 U 240 U 230 U 230 U 230 U 210 U
260 U 240 U 250 U [270 U] 230 U 270 U 220 U 220 U 340 U 220 U 240 U 230 U 230 U 230 U 210 U
260 U 240 U 250 U [270 U] 230 U 270 U 220 U 220 U 340 U 220 U 240 U 230 U 230 U 230 U 210 U
260 U 240 U 250 U [270 U] 230 U 270 U 220 U 220 U 340 U 220 U 240 U 230 U 230 U 230 U 210 U
260 U 240 U 250 U [270 U] 2,400 J 1,300 JN 220 U 150 J 340 U 220 U 240 U 230 U 230 U 230 U 210 U
260 U 240 U 250 U [270 U] 1,100 J 270 U 220 U 220 U 340 U 220 U 240 U 230 U 230 U 230 U 210 U
260 U 240 U 250 U [270 U] 3,500 J 1,300 JN 220 U 150 J 340 U 220 U 240 U 230 U 140 J 230 U 210 U

3.4 U 4.3 U 5.2 U [5.3 U] 4.2 U 5.2 U 5.0 U 4.7 U 9.5 U 4.7 U 3.9 U 5.4 U 4.0 UJ 5.0 U 3.4 U
3.4 U 4.3 U 5.2 U [5.3 U] 4.2 U 5.2 U 5.0 U 4.7 U 9.5 U 4.7 U 3.9 U 5.4 U 4.0 UJ 5.0 U 3.4 U
3.4 U 4.3 U 5.2 U [5.3 U] 4.2 U 5.2 U 5.0 U 4.7 U 9.5 U 4.7 U 3.9 U 5.4 U 4.0 UJ 5.0 U 3.4 U
3.4 U 4.3 U 5.2 U [5.3 U] 4.2 U 5.2 U 5.0 U 4.7 U 9.5 U 4.7 U 3.9 U 5.4 U 4.0 UJ 5.0 U 3.4 U
3.4 U 4.3 U 5.2 U [5.3 U] 4.2 U 5.2 U 5.0 U 4.7 U 9.5 U 4.7 U 3.9 U 5.4 U 4.0 UJ 5.0 U 3.4 U
3.4 U 4.3 U 5.2 U [5.3 U] 4.2 U 5.2 U 5.0 U 4.7 U 9.5 U 4.7 U 3.9 U 5.4 U 4.0 UJ 5.0 U 3.4 U
3.4 U 4.3 U 5.2 U [5.3 U] 4.2 U 5.2 U 5.0 U 4.7 U 9.5 U 4.7 U 3.9 U 5.4 U 4.0 UJ 5.0 U 3.4 U
3.4 U 4.3 U 5.2 U [5.3 U] 4.2 U 5.2 U 5.0 U 4.7 U 9.5 U 4.7 U 3.9 U 5.4 U 4.0 UJ 5.0 U 3.4 U
3.4 U 4.3 U 5.2 U [5.3 U] 4.2 U 5.2 U 5.0 U 4.7 U 9.5 U 4.7 U 3.9 U 5.4 U 4.0 UJ 5.0 U 3.4 U
3.4 U 4.3 U 5.2 U [5.3 U] 4.2 U 5.2 U 5.0 U 4.7 U 9.5 U 4.7 U 3.9 U 5.4 U 4.0 UJ 5.0 U 3.4 U
3.4 U 4.3 U 5.2 U [5.3 U] 4.2 U 5.2 U 5.0 U 4.7 U 9.5 U 4.7 U 3.9 U 5.4 U 4.0 UJ 5.0 U 3.4 U
3.4 U 4.3 U 5.2 U [5.3 U] 4.2 U 5.2 U 5.0 U 4.7 U 9.5 U 4.7 U 3.9 U 5.4 U 4.0 UJ 5.0 U 3.4 U
3.4 U 4.3 U 5.2 U [5.3 U] 4.2 U 5.2 U 5.0 U 4.7 U 9.5 U 4.7 U 3.9 U 5.4 U 4.0 UJ 5.0 U 3.4 U
3.4 U 4.3 U 5.2 U [5.3 U] 4.2 U 5.2 U 5.0 U 4.7 U 9.5 U 4.7 U 3.9 U 5.4 U 4.0 UJ 5.0 U 3.4 U
17 U 22 U 26 U [26 U] 21 U 26 U 25 U 23 U 47 U 23 U 19 U 27 U 20 UJ 25 U 17 U
17 U 22 U 26 U [26 U] 21 U 26 U 25 U 23 U 47 U 23 U 19 U 27 U 20 UJ 25 U 17 U
17 U 22 U 26 U [26 U] 21 U 26 U 25 U 23 U 47 U 23 U 19 U 27 U 20 UJ 25 U 17 U
22 22 U 26 U [26 U] 21 U 26 U 25 U 23 U 47 U 23 U 19 U 27 U 20 UJ 25 U 17 U

3.4 U 4.3 U 5.2 U [5.3 U] 4.2 U 5.2 U 5.0 U 4.7 U 9.5 U 4.7 U 3.9 U 5.4 U 4.0 UJ 5.0 U 3.4 U
3.4 U 4.3 U 5.2 U [5.3 U] 4.2 U 5.2 U 5.0 U 4.7 U 9.5 U 4.7 U 3.9 U 5.4 U 4.0 UJ 5.0 U 3.4 U
3.4 UJ 4.3 UJ 5.2 UJ [5.3 UJ] 4.2 U 5.2 U 5.0 U 4.7 U 9.5 U 4.7 U 3.9 U 5.4 U 4.0 UJ 5.0 U 3.4 U
3.4 U 4.3 U 5.2 U [5.3 U] 4.2 U 5.2 U 5.0 U 4.7 U 9.5 U 4.7 U 3.9 U 5.4 U 4.0 UJ 5.0 U 3.4 U
3.4 U 4.3 U 5.2 U [5.3 U] 4.2 U 5.2 U 5.0 U 4.7 U 9.5 U 4.7 U 3.9 U 5.4 U 4.0 UJ 5.0 U 3.4 U
3.4 U 4.3 U 5.2 U [5.3 U] 4.2 U 5.2 U 5.0 U 4.7 U 9.5 U 4.7 U 3.9 U 5.4 U 4.0 UJ 5.0 U 3.4 U
3.4 U 4.3 U 5.2 U [5.3 U] 4.2 U 5.2 U 5.0 U 4.7 U 9.5 U 4.7 U 3.9 U 5.4 U 4.0 UJ 5.0 U 3.4 U
3.4 U 4.3 U 5.2 U [5.3 U] 4.2 U 5.2 U 5.0 U 4.7 U 9.5 U 4.7 U 3.9 U 5.4 U 4.0 UJ 5.0 U 3.4 U
3.4 U 4.3 U 5.2 U [5.3 U] 4.2 U 5.2 U 5.0 U 4.7 U 9.5 U 4.7 U 3.9 U 5.4 U 4.0 UJ 5.0 U 3.4 U
3.4 U 4.3 U 5.2 U [5.3 U] 4.2 U 5.2 U 5.0 U 4.7 U 9.5 U 4.7 U 3.9 U 5.4 U 4.0 UJ 5.0 U 3.4 U
3.4 U 4.3 U 5.2 U [5.3 U] 4.2 U 5.2 U 5.0 U 4.7 U 9.5 U 4.7 U 3.9 U 5.4 U 4.0 UJ 5.0 U 3.4 U
3.4 U 4.3 U 5.2 U [5.3 U] 4.2 U 5.2 U 5.0 U 4.7 U 9.5 U 4.7 U 3.9 U 5.4 U 4.0 UJ 5.0 U 3.4 U
3.4 U 4.3 U 5.2 U [5.3 U] 4.2 U 5.2 U 5.0 U 4.7 U 9.5 U 4.7 U 3.9 U 5.4 U 4.0 UJ 5.0 U 3.4 U
3.4 U 4.3 U 5.2 U [5.3 U] 4.2 U 5.2 U 5.0 U 4.7 U 9.5 U 4.7 U 3.9 U 5.4 U 4.0 UJ 5.0 U 3.4 U
3.4 U 4.3 U 5.2 U [5.3 U] 4.2 U 5.2 U 5.0 U 4.7 U 9.5 U 4.7 U 3.9 U 5.4 U 4.0 UJ 5.0 U 3.4 U
3.4 U 4.3 U 5.2 U [5.3 U] 4.2 U 5.2 U 5.0 U 4.7 U 9.5 U 4.7 U 3.9 U 5.4 U 4.0 UJ 5.0 U 3.4 U
3.4 U 4.3 U 5.2 U [5.3 U] 4.2 U 5.2 U 5.0 U 4.7 U 9.5 U 4.7 U 3.9 U 5.4 U 4.0 UJ 5.0 U 3.4 U
3.4 U 4.3 U 5.2 U [5.3 U] 4.2 U 5.2 U 5.0 U 4.7 U 9.5 U 4.7 U 3.9 U 5.4 U 4.0 UJ 5.0 U 3.4 U
3.4 U 4.3 U 5.2 U [5.3 U] 4.2 U 5.2 U 5.0 U 4.7 U 9.5 U 4.7 U 3.9 U 5.4 U 4.0 UJ 5.0 U 3.4 U
3.4 U 4.3 U 5.2 U [5.3 U] 4.2 U 5.2 U 5.0 U 4.7 U 9.5 U 4.7 U 3.9 U 5.4 U 4.0 UJ 5.0 U 3.4 U
3.4 U 4.3 U 5.2 U [5.3 U] 4.2 U 5.2 U 5.0 U 4.7 U 9.5 U 4.7 U 3.9 U 5.4 U 4.0 UJ 5.0 U 3.4 U
3.4 U 4.3 U 5.2 U [5.3 U] 4.2 U 5.2 U 5.0 U 4.7 U 9.5 U 4.7 U 3.9 U 5.4 U 4.0 UJ 5.0 U 3.4 U
3.4 U 4.3 U 5.2 U [5.3 U] 4.2 U 5.2 U 5.0 U 0.66 J 9.5 U 4.7 U 3.9 U 5.4 U 8.1 J 6.9 3.4 U
3.4 U 4.3 U 5.2 U [5.3 U] 4.2 U 5.2 U 5.0 U 4.7 U 9.5 U 4.7 U 3.9 U 5.4 U 4.0 UJ 5.0 U 3.4 U
3.4 U 4.3 U 5.2 U [5.3 U] 4.2 U 5.2 U 5.0 U 4.7 U 9.5 U 4.7 U 3.9 U 5.4 U 4.0 UJ 5.0 U 3.4 U
3.4 U 4.3 U 5.2 U [5.3 U] 4.2 U 5.2 U 5.0 U 4.7 U 9.5 U 4.7 U 3.9 U 5.4 U 4.0 UJ 5.0 U 3.4 U
3.4 U 4.3 U 5.2 U [5.3 U] 4.2 U 5.2 U 5.0 U 4.7 U 9.5 U 4.7 U 3.9 U 5.4 U 2.9 J 4.3 J 3.4 U
3.4 U 4.3 U 5.2 U [5.3 U] 4.2 U 5.2 U 5.0 U 4.7 U 9.5 U 4.7 U 3.9 U 5.4 U 4.0 UJ 5.0 U 3.4 U
3.4 U 4.3 U 5.2 U [5.3 U] 4.2 U 5.2 U 5.0 U 4.7 U 9.5 U 4.7 U 3.9 U 5.4 U 4.0 UJ 5.0 U 3.4 U
6.8 U 8.6 U 10 U [11 U] 8.4 U 10 U 9.9 U 9.4 U 19 U 9.4 U 7.7 U 11 U 7.9 UJ 10 U 6.9 U

1.20 0.770 0.420 J [0.500 U] 0.350 J 1.30 0.470 J 0.460 U 2.70 J 0.690 0.930 0.640 0.170 J 0.130 J 0.750
1.10 U 1.00 U 1.10 U [1.20 U] 1.10 U 1.10 U 1.20 U 1.10 U 1.30 U 1.10 U 1.10 U 1.20 U 1.00 U 1.00 U 1.00 U
14.0 J 3.00 J 17.0 J [18.4 J] 15.2 J 34.7 J 12.7 J 13.5 J 10.4 J 16.0 J 11.7 J 15.6 J 16.1 J 2.40 J 10.1 J

0.580 U 0.540 U 0.560 U [0.650 U] 0.570 U 0.590 U 0.640 U 0.580 U 0.700 U 0.560 U 0.600 U 0.600 U 0.480 U 0.560 U 0.510 U

B - Detected in laboratory blank
D - Diluted value
J - Inorganic/Organic qualifier indicating estimated value
U -  Inorganic/Organic qualifier indicating Not Detected above laboratory detection limits
JN - Organic qualifier indicating the analysis indicates the presence of a compound for which there is presumptive evidence to make a tentative identification. The associated numerical 
     value is an estimated concentration only.
UJ -  Organic qualifier indicating the compound was not detected above the reported sample quantitation limit. However, the reported limit is approximate and may or may not represent the 
     actual limit of quantitation.
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Table 7-1. Preliminary Evaluation of Corrective Measure Technologies for Groundwater (AOC 1), Corrective Measures Study Former Northern Perimeter Ditch, Former Lockheed Martin French Road Facility, Utica, New York.

Response 
Actions

Corrective 
Measure 

Technologies
Process Options Description Retained: 

Yes or No Decision Rationale

No Action Not Applicable Not Applicable Not Applicable Yes Use as a baseline for comparison to other alternatives.

Institutional 
Control

Site Management 
Plan Site Management Plan Site Management Plan to provide information on restrictions. Yes

Conventional action for protection of human health and the 
environment; typically used in conjunction with other remedial 
strategies.

MNA MNA MNA Perform routine water quality monitoring to  periodically assess 
improvement in groundwater quality. Yes

Conventional Technology. Existing presence of daughter 
products in groundwater results. Monitoring for natural 
attenuation is typically used in conjunction with other 
technologies.

Infiltration Control 
or Capping Impermeable Cover Using an impermeable cover such as concrete and asphalt to prevent 

infiltration that may become impacted. Yes Portions of the site are currently covered with asphalt and 
concrete. Current cover does not encompass all impacts.

Grout Injection
Pressure Injection of grout at depth through tightly spaced boreholes. 
Provides low permeability confining unit beneath impacted areas to 
prevent vertical migration.

No Ineffective in lower permeability soils like those present at the 
site.

Trenched Cut-off Wall

Using a bentonite slurry or other low permeability material placed in a 
trench to create a wall that prevents horizontal migration of 
contaminated groundwater. Must be combined with groundwater 
extraction or similar technology.

No Ineffective in lower permeability soils like those present at the 
site.

Sheet Piling
Using sheet piles to form a low permeability wall that prevents the 
horizontal migration of contaminated groundwater. Must be combined 
with groundwater extraction and treatment or similar technology.

No Ineffective in lower permeability soils like those present at the 
site.

Permeable Reactive Wall
A passive treatment wall is constructed across the flow path of the 
contaminant plume, allowing groundwater to be treated as it passes 
through the wall.

No Ineffective in lower permeability soils like those present at the 
site.

Groundwater Extraction Hydraulic containment through the extraction of site groundwater from 
vertical wells. No Ineffective in lower permeability soils like those present at the 

site.

Groundwater Recovery 
Trenches Trenches, drains and piping used to passively collect groundwater. Yes

Conventional Technology already utilized across portions of the 
site with an existing treatment system operating on-site. May 
require some expansion of the existing trench network.

Removal Excavation/ 
Dewatering Excavation/ Dewatering Removal of Impacted soil and/or groundwater through excavation and 

dewatering. Yes Conventional Technology applicable in areas where the 
groundwater impacts are correlated with impacts in the soil.

DPE
Moderate to high vacuum (i.e. higher than 10 mmHg) is applied to a 
series of extraction wells for enhanced total fluids recovery. Requires 
ex-situ treatment and disposal of extracted fluids.

No

Ineffective in lower permeability soils like those present at the 
site. Pilot testing within the FNPD confirmed the low permeability 
of the soil and the non-uniform flow meaning a possibility of 
preferential pathways.

Thermal Treatment In-situ heating of the subsurface. May require vapor extraction and 
treatment of vapor stream. Yes

Implementable technology for chlorinated VOCs. Requires 
collection and treatment of volatilized VOCs so that the 
volatilized mass does not migrate and endanger human health. 
Capture is less effective in low permeability soils.

Air Sparging In-situ stripping of VOCs using air injection wells. No Ineffective in lower permeability soils like those present at the 
site.

In-well Stripping In-situ stripping of VOCs in a dual-screened well that controls 
groundwater flow. No Ineffective in lower permeability soils like those present at the 

site.

Chemical Oxidation Introduction of a strong oxidizing agent to oxidize contaminants in-situ. No Ineffective in lower permeability soils like those present at the 
site.

Biological Enhanced Reductive 
Dechlorination

Injection of a degradable substrate to facilitate biodegradation of 
chlorinated compounds by microorganisms. No Ineffective in lower permeability soils like those present at the 

site.

Barriers 
(Horizontal or 

Vertical)

Containment

In-Situ 
Treatment

Physical
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Table 7-1. Preliminary Evaluation of Corrective Measure Technologies for Groundwater (AOC 1), Corrective Measures Study Former Northern Perimeter Ditch, Former Lockheed Martin French Road Facility, Utica, New York.

Response 
Actions

Corrective 
Measure 

Technologies
Process Options Description Retained: 

Yes or No Decision Rationale

Air Stripping Contaminants are transferred from an aqueous phase to a vapor 
phase.  Off-gas may require additional treatment. Yes Conventional technology for ex-situ groundwater treatment of 

VOCs.  Currently used at the site.

Carbon Adsorption Contaminants are removed from the aqueous phase or vapor phase 
onto activated carbon. Yes Conventional technology for ex-situ groundwater treatment of 

VOCs.

UV/Chemical Oxidation Involves destroying VOCs by changing the oxidation state of target 
contaminants using UV radiation and chemical oxidants. Yes

Ex-situ treatment of groundwater using UV/chemical oxidation 
have been applied at a variety of sites (in conjunction with 
collection and discharge).

Ozone Use of ozone to oxidize contaminants ex-situ. Yes Implementable technology for VOCs.
Oxidation Use of strong oxidizing agent to oxidize contaminants ex-situ. Yes Implementable technology for VOCs.

Aerobic Bioreactor Aerobic biodegradation performed in an engineered bioreactor for 
contaminant removal from a process stream. No Ineffective technology for CVOCs.

Anaerobic Bioreactor Biodegradation in the absence of oxygen performed in an engineered 
bioreactor for contaminant removal from a process stream. No Long hydraulic retention times for complete mineralization of 

chlorinated ethenes require large reactor volumes.

Phytoremediation/Wetlands 
Construction Provides biological treatment for susceptible constituents. No Technically impractical at the site due to space requirements.

POTW Off-site discharge to a POTW under applicable discharge permits. Yes
POTWs typically accept remediation system discharges (in 
conjunction with collection and ex-situ treatment).  May require 
on-site pretreatment for VOCs.

Facility Use Non-potable on-site reuse of treated groundwater. Yes Non-potable water could possibly be used by current property 
owner.

Reinjections Reinject treated groundwater meeting NYDEC discharge limits 
outside the areas of contamination. No Ineffective in lower permeable soil present at the site.

Surface Water Discharge Discharge treated groundwater meeting SPDES permit limits. Yes
On-site discharge of treated groundwater is a conventional 
discharge technology (in conjunction with collection and ex-situ 
treatment) and is the current practice.

Air Discharge Discharge from air stripper achieving regulatory standards. Yes If necessary, GAC can be used to achieve regulatory air 
discharge standards.

Notes:
MNA Monitored Natural Attenuation
DPE Dual Phase Extraction
VOCs Volatile Organic Compounds
CVOCs Chlorinated Volatile Organic Compounds
UV Ultraviolet
GAC Granulated Activated Carbon
POTW Public Owned Treatment Works
SPDES State Pollutant Discharge Elimination System 
Technology not retained was shaded.

Chemical
Ex-Situ 

Treatment

Disposal/ 
Discharge Discharge

Physical

Biological
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Table 7-2. Preliminary Evaluation of Corrective Measure Technologies for Soil (AOC 3), Corrective Measures Study Former Northern Perimeter Ditch, Former Lockheed Martin French Road Facility, Utica, New York.

Response 
Actions

Corrective 
Measure 

Technologies
Process Options Description Retained: Yes 

or No Decision Rationale

No Action Not Applicable Not Applicable Not Applicable Yes Use as a baseline for comparison to other alternatives.

Institutional 
Control

Site Management 
Plan Site Management Plan Site Management Plan to provide information on restrictions. Yes

Conventional action for protection of human health and the 
environment; typically used in conjunction with other remedial 
strategies.

MNA MNA MNA

Perform routine water quality monitoring to  periodically assess 
improvement in site contamination due to natural degradation 
process.  Natural attenuation of sorbed mass to soil will present 
as a stable to decreasing trend in groundwater.  

Yes
Conventional Technology. Existing presence of daughter products in 
groundwater results. Monitoring for natural attenuation is typically 
used in conjunction with other technologies.

Infiltration Control 
or Capping

Soil, Asphalt and/or 
Concrete Cover Prevent direct contact through the use of cover. Yes Portions of the site are currently covered with asphalt and concrete. 

Current cover does not encompass all impacts.

Grout Injection
Pressure Injection of grout at depth. Provides low permeability 
confining unit beneath impacted areas to prevent vertical 
migration.

No Ineffective in lower permeability soils like those present at the site.

Trenched Cut-off Wall
Using a low permeability material to create a wall that prevents 
horizontal migration of contaminants through groundwater. Must 
be combined with groundwater extraction or similar technology.

No Ineffective in lower permeability soils like those present at the site.

Sheet Piling

Using sheet piles to form a low permeability barrier that prevents 
the horizontal migration of contaminants through groundwater. 
Must be combined with groundwater extraction and treatment or 
similar technology.

No Ineffective in lower permeability soils like those present at the site.

Permeable Reactive Wall
A passive treatment wall is constructed across the flow path of 
the contaminant plume, allowing dissolved contaminants  to be 
treated as it passes through the wall.

No Ineffective in lower permeability soils like those present at the site.

Groundwater Extraction Hydraulic containment through the extraction of site groundwater 
from vertical wells. No Ineffective in lower permeability soils like those present at the site.

Groundwater Recovery 
Trenches

Trenches, drains and piping used to passively collect 
groundwater. Yes

Conventional Technology already utilized across portions of the site 
with an existing treatment system operating on-site. May require 
some expansion of the existing trench network. Allows water to flush 
through the impacted area of soil.

Removal Excavation Excavation Removal of Impacted soil through mechanical methods. Yes 
Conventional Technology applicable in areas where the groundwater 
impacts are correlated with impacts in the soil or soil is above site 
cleanup levels.

Barriers 
(Horizontal or 

Vertical)

Containment
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Table 7-2. Preliminary Evaluation of Corrective Measure Technologies for Soil (AOC 3), Corrective Measures Study Former Northern Perimeter Ditch, Former Lockheed Martin French Road Facility, Utica, New York.

Response 
Actions

Corrective 
Measure 

Technologies
Process Options Description Retained: Yes 

or No Decision Rationale

DPE
Moderate to high vacuum (i.e. higher than 10 mmHg) is applied 
to a series of extraction wells for enhanced total fluids recovery. 
Requires ex-situ treatment and disposal of extracted fluids.

No

Ineffective in lower permeability soils like those present at the site. 
Pilot testing within the FNPD confirmed the low permeability of the 
soil and the non-uniform flow meaning a possibility of preferential 
pathways.

SVE

Applying low to moderate vacuum (i.e. higher than 10 Hg) is 
applied through a series of extraction wells removing the vapor 
portion of the vadose zone and enhancing the volatilization of 
VOCs. Vapor is recovered at the well head and treated. 
Effectiveness limited by low permeability soil.

No

Ineffective in lower permeability soils like those present at the site. 
Pilot testing within the FNPD confirmed the low permeability of the 
soil and the non-uniform flow meaning a possibility of preferential 
pathways.

Thermal Treatment In-situ heating of the subsurface. May require vapor extraction 
and treatment of vapor stream. Yes

Implementable technology for chlorinated VOCs. Requires collection 
and treatment of volatilized VOCs so that the volatilized mass does 
not migrate and endanger human health. Capture is less effective in 
low permeability soils.

Chemical Oxidation Introduction of a strong oxidizing agent to oxidize contaminants in-
situ. No Ineffective in lower permeability soils like those present at the site.

Enhanced Reductive 
Dechlorination

Injection of a degradable substrate to facilitate biodegradation of 
chlorinated compounds by microorganisms. No Ineffective in lower permeability soils like those present at the site.

Bio-venting Controlled addition of oxygen to vadose zone to stimulate aerobic 
microorganisms for the catabolization of contaminants. No Ineffective in lower permeability soils like those present at the site

Disposal Disposal Disposal Off-site movement of removed soil. Yes Conventional technology. Disposal location will depend on level of 
impacts to soil.

Notes:
MNA Monitored Natural Attenuation
DPE Dual Phase Extraction
VOCs Volatile Organic Compounds
SVE Soil Vapor Extraction
mmHg millimeter of mercury
Technology not retained was shaded.

In Situ 
Treatment

Physical

Biological
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Table 7-3. Process Options Screening for Groundwater (AOC 1), Corrective Measures Study Former Northern Perimeter Ditch, Former Lockheed Martin French Road Facility, Utica, New York.

Corrective 
Measure 

Technologies
Process Options

No Action No Action - - - Yes Use as a baseline for comparison to other 
alternatives. Yes Use as a baseline for comparison to other 

alternatives.

Institutional 
Control

Site Management 
Plan Moderate

The future land use of the site is expected to be 
industrial. Maintaining the SMP will reduce the risk 
to human health of workers on site.

High Easily established through SMP. Low Negligible Costs Yes Considered in conjunction with other process 
options. Yes Considered in conjunction with other process 

options.

MNA MNA Moderate
Effective for reducing concentrations in 
groundwater and source areas to cleanup goals 
over an extended timeframe.

High Existing monitor well network can be used. Low/ 
Moderate

Low capital cost due to existing monitor well 
network being in place. Moderate long term O & M 
required.

Yes
Existing presence of daughter products in 
groundwater results. Considered in 
conjunction with other process options.

Yes
Existing presence of daughter products in 
groundwater results. Considered in conjunction 
with other process options.

Capping Impermeable 
Cover Low

Low effectiveness as it will not provide additional 
protection given relatively high water table and 
minor soil impacts.

High Impermeable cover of asphalt, concrete, etc. exists 
at site. Low Low O&M cost. No Does not provide additional protectiveness. No Does not provide additional protectiveness.

Barriers
Groundwater 

Recovery 
Trenches

Moderate 
/High

Effective for containment of impacted groundwater.  
Requires long-term operation for remediation of 
groundwater.

High
Implementation would require only enhancement to 
the current groundwater recovery trench system 
operating onsite.

Low/ 
Moderate

Moderate capital cost would be required if 
extension of current onsite operation is conducted.  
Low O&M costs although will operate for an 
extended period of time.

Yes
Considered in conjunction with other process 
options and is currently being applied at the 
site.

Yes
Considered in conjunction with other process 
options and is currently being applied at the 
site.

Removal Excavation/ 
Dewatering

Moderate 
/High

Effective for source mass removal in areas where 
soil is contributing to groundwater concentrations. 
Effectively reach treatment goals in a short time 
frame.

Moderate
Implementation would require predesign sampling 
to confirm area for treatment. Could require the 
relocation of some site features.

Moderate Relatively high capital cost based on proposed area 
for treatment. No Not effective or practical given the size of the 

area and the relatively low concentrations. No
Excavation was not retained for groundwater 
treatment for Area 2 but maybe considered for 
other media.

In-Situ Physical 
Treatment

Thermal 
Treatment Moderate

Effective at treating impacts in all phases. 
Effectiveness is contingent on the the heating of 
the area. Due to the density of utilities in the area 
and the location of mass in water near and under 
the storage building not all mass is reachable. 
Effectively reach  treatment goals in a short time 
frame if all mass could be treated.

Low

Implementation would be compromised by the 
dense network of utilities and the proximity to 
buildings. Implementation would require the 
installation of electrodes or heater wells. Extensive 
coordination and possible utility relocation would be 
required.

High High capital cost for installation of electrodes and 
off-gas treatment. High O & M costs. No Not effective or practical given the size of the 

area and the relatively low concentrations. No

Additional cost and reduced likelihood of 
effectiveness compared to other options does 
not warrant retention. Could increase risk to 
human health due to the observed nature of 
the soils from the pilot test and the possibility 
for preferential pathways and limited recovery 
of volatilized mass. 

Air Stripping High Effective for ex-situ treatment of VOCs in 
groundwater. High Very little modification would be necessary to 

continue to operate current air stripper onsite. Low  Negligible cost as it is already being used. Yes Considered in conjunction with continued 
operation of the containment system. Yes Considered in conjunction with continued 

operation of the containment system.

Vapor Phase 
Carbon 

Adsorption
Moderate Generally not effective for vinyl chloride although 

effective for a wide range of other contaminants. Moderate Standard technology, implemented through the 
purchase or rental of carbon units.

Low/ 
Moderate

No capital cost already  being used, moderate long-
term O&M cost due to regeneration of carbon. Yes Considered in conjunction with continued 

operation of the containment system. Yes Considered in conjunction with continued 
operation of the containment system.

Aqueous Phase 
Carbon 

Adsorption
Moderate Generally not effective for vinyl chloride although 

effective for a wide range of other contaminants. Moderate Standard technology, implemented through the 
purchase or rental of carbon units.

Moderate/H
igh

High capital cost to install infrastructure and 
decommission air stripper; would require logic 
changes to automation.  Moderate long-term O&M 
cost due to regeneration of carbon and more 
involved O&M than air stripping. 

No
Increased capital and O&M costs without 
substantial increase in effectiveness as 
compared to air stripping.

No
Increased capital and O&M costs without 
substantial increase in effectiveness as 
compared to air stripping.

Retained for Area 2?

Ex-Situ Physical 
Treatment

Relative Cost Evaluation Retained for Area 1?Effectiveness Evaluation Implementability Evaluation
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Table 7-3. Process Options Screening for Groundwater (AOC 1), Corrective Measures Study Former Northern Perimeter Ditch, Former Lockheed Martin French Road Facility, Utica, New York.

Corrective 
Measure 

Technologies
Process Options Retained for Area 2?Relative Cost Evaluation Retained for Area 1?Effectiveness Evaluation Implementability Evaluation

UV/Chemical 
Oxidation

Moderate 
/High

Moderately effective for ex-situ treatment of VOCs 
in groundwater. Moderate  Health and safety concern due to strong oxidation 

potential. High Moderate capital cost; high O&M cost. No
Not effective when compared to other process 
options.  Treatment for contamination 
requiring oxidation is not expected.

No
Not effective when compared to other process 
options.  Treatment for contamination requiring 
oxidation is not expected.

Ozone Moderate 
/High

Moderately effective for ex-situ treatment of VOCs 
in groundwater.  May require somewhat longer 
treatment time compared with other oxidation 
methods.

Low/ 
Moderate

Health and safety concern due to strong oxidation 
potential.  Requires production of Ozone at the site 
or delivery of ozone in a gaseous state.

High High capital cost; low to moderate O&M cost. No
Not effective when compared to other process 
options.  Treatment for contamination 
requiring oxidation is not expected.

No
Not effective when compared to other process 
options.  Treatment for contamination requiring 
oxidation is not expected.

Fenton's 
Reagent/
Hydrogen 
Peroxide

Moderate 
/High

Moderately effective for ex-situ treatment of VOCs 
in groundwater. Moderate Health and safety concern due to strong oxidation 

potential. High Moderate capital cost; high O&M cost. No
Not effective when compared to other process 
options.  Treatment for contamination 
requiring oxidation is not expected.

No
Not effective when compared to other process 
options.  Treatment for contamination requiring 
oxidation is not expected.

Potassium 
Permanganate

Moderate 
/High

Moderately effective for ex-situ treatment of VOCs 
in groundwater.  Proven effective treatment in 
wastewater industry.

Moderate  Health and safety concern due to strong oxidation 
potential. High Moderate capital cost; high O&M cost. No

Not effective when compared to other process 
options.  Treatment for contamination 
requiring oxidation is not expected.

No
Not effective when compared to other process 
options.  Treatment for contamination requiring 
oxidation is not expected.

POTW High Requires the lowest level of treatment prior to 
discharge. Low

Not being implemented at the site currently.  Would 
require permitting and alteration to discharge line to 
connect to POTW.

Moderate Moderate capital cost and moderate O&M cost. No  Does not offer significant benefits compared 
to current discharge method. No  Does not offer significant benefits compared 

to current discharge method.

Facility Use Moderate Effectiveness limited by whether current property 
owner needs non-potable water or not. Moderate Implementability would be dictated by level of need 

of the current property owner. Moderate Cost would be contingent upon current property 
owner's need. No Does not offer significant benefits compared to 

current discharge method. No Does not offer significant benefits compared to 
current discharge method.

Surface Water 
Discharge High Requires high level of treatment to meet discharge 

standards. High SPDES permit already in place, and discharge to 
surface water is current procedure. Low Negligible capital cost; minimal O&M cost Yes

Already proven effective for disposal of treated 
effluent.  Additional monitoring may be 
required, i.e. acute toxicity limits.

Yes
Already proven effective for disposal of treated 
effluent.  Additional monitoring may be 
required, i.e. acute toxicity limits.

Air Discharge High If necessary, diverting air stripper gaseous effluent 
through GAC will remove majority of VOCs. High Already implemented at the site. Low Negligible capital cost as it is already being used; 

low O&M cost. Yes Maintained as a contingency in the event of an 
exceedance of discharge limits. Yes Maintained as a contingency in the event of an 

exceedance of discharge limits.

Notes:
MNA Monitored Natural Attenuation
DPE Dual Phase Extraction
VOCs Volatile Organic Compounds
CVOCs Chlorinated Volatile Organic Compounds
ERH Enhanced Reductive Dechlorination
UV Ultraviolet
GAC Granulated Activated Carbon
POTW Public Owned Treatment Works
SPDES State Pollutant Discharge Elimination System 
SMP Site Management Plan
O&M Operations & Maintenance 
Technology not retained was shaded.
Areas are defined on Figure 1-2.

Discharge

Ex-Situ Chemical 
Treatment
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Table 7-4. Process Options Screening for Soil (AOC 3), Corrective Measures Study Former Northern Perimeter Ditch, Former Lockheed Martin French Road Facility, Utica, New York.

Corrective 
Measure 

Technologies
Process Options

No Action No Action - - - Yes Use as a baseline for comparison to other 
alternatives.

Institutional Control Site Management 
Plan Moderate

The future land use of the site is expected to be industrial. 
Maintaining the SMP will reduce the risk to human health of 
workers on site.

High Easily established through SMP. Low Negligible Costs. Yes Considered in conjunction with other process 
options.

MNA MNA Moderate Effective for reducing concentrations in groundwater and 
source areas to cleanup goals over an extended timeframe. High Existing monitor well network can be used. Low/ Moderate

Low capital cost due to existing monitor well 
network being in place. Moderate long term O & M 
required.

Yes
Existing presence of daughter products in 
groundwater results. Considered in conjunction with 
other process options.

Containment Soil, Asphalt and/or 
Concrete Cover Low

Prevent direct contact through the use of cover and 
rainwater infiltration but does not limit leaching to 
groundwater that passes through the area. Detections of 
concentrations above the leaching potential were at depth.

Moderate Would require extension of current site cover. Moderate Moderate capital costs and low O & M costs. No Does not provide additional protectiveness.

Barriers Groundwater 
Recovery Trenches Moderate

Effective for containment of impacted groundwater.  
Requires long-term operation for remediation of 
groundwater.

High
Implementation would require only enhancement to 
the current groundwater recovery trench system 
operating onsite.

Low Low O&M costs although will operate for an 
extended period of time. Yes Considered in conjunction with other process 

options and is currently being applied at the site.

Removal Excavation and 
Dewatering Moderate /High

Effective for source mass removal in areas where soil is 
contributing to groundwater concentrations. Effectively 
reach treatment goals in a short time frame.

Moderate

Implementation would require predesign sampling 
to confirm area for treatment. Could require the 
relocation of some site features. Utility presence in 
the area will require extensive location.

High Relatively high capital cost based on proposed area 
for treatment. Yes Considered in conjunction with other process 

options.

In-Situ Physical 
Treatment Thermal Treatment Moderate

Effective at treating impacts in all phases. Effectiveness is 
contingent on the the heating of the area. Due to the density 
of utilities in the area and the location of mass in water near 
and under the storage building not all mass is reachable. 
Effectively reach  treatment goals in a short time frame if all 
mass could be treated.

Low

Implementation would be compromised by the 
dense network of utilities and the proximity to 
buildings. Implementation would require the 
installation of electrodes or heater wells. Extensive 
coordination and possible utility relocation would be 
required.

High High capital cost for installation of infrastructure and 
off-gas treatment. High O & M costs. No

Additional cost and reduced likelihood of 
effectiveness compared to other options does not 
warrant retention. Could increase risk to human 
health due to the observed nature of the soils from 
the pilot test and the possibility for preferential 
pathways and limited recovery of volatilized mass. 

Disposal Disposal High Removes the impacts from the site. Moderate
Utilized in conjunction with excavation. Requires 
coordination and acceptance of impacted material 
at a different location.

Moderate /High Cost dependent on the classification of the soil for 
disposal. Yes Considered in conjunction with other process 

options.

Notes:
MNA Monitored Natural Attenuation
DPE Dual Phase Extraction
VOCs Volatile Organic Compounds
SVE Soil Vapor Extraction
O&M Operations & Maintenance 
SSDS Sub-Slab Depressurization Systems 
Technology not retained was shaded.

Effectiveness Evaluation Implementability Evaluation Relative Cost Evaluation Retained?
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Table 7-5. Summary of Process Options, Corrective Measures Study Former Northern Perimeter Ditch, Former Lockheed Martin French Road Facility, Utica, New York.

Area 1 Area 2

No Action No Action Yes Yes

Institutional Control Site Management Plan Yes Yes

MNA MNA Yes Yes

Containment Groundwater Recovery Trenches Yes Yes

Removal Excavation/Dewatering No Yes

Ex-Situ Physical Treatment Air Stripping Yes Yes

Surface Water Discharge Yes Yes

Air Discharge Yes Yes

Notes:
MNA Monitored Natural Attenuation
Technology not retained was shaded.
Areas are defined on Figure 3-2.

Discharge

Technologies
Corrective Measure Retained?

Process Options
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Table 7-6. Summary of Conceptual Design Assumptions for Area 1 Alternatives, Corrective Measures Study Former Northern Perimeter Ditch, Former Lockheed Martin French Road 
Facility, Utica, New York.

Alternative A1-1 Alternative A1-2 Alternative A1-3

No Action MNA, Continued Operation of the GCTS and Institutional 
Controls

Extension of the Groundwater Recovery Trench Network, 
MNA, Continued Operation of the GCTS and Institutional 

Controls
NA MNA (10 Years) 

• 15,000 ft2 of CVOCs  impacted groundwater. Quarterly 
sampling - ten monitoring wells.
GTCS Continued Operation  (10 Years) 
•Continue operation of system to lower groundwater 
elevations near the existing storm-water pipe.
Institutional Controls (10 Years) 
•Quarterly inspections to ensure institutional controls are 
maintained at the site. Assumes institutional controls have 
already been implemented at the site.

MNA (10 Years) 
• 15,000 ft2 of CVOCs  impacted groundwater. Quarterly 
sampling - ten monitoring wells.
GTCS extension 
•130'  under-drain trench extension from the existing GCTS 
to control groundwater flow and remove VOC mass through 
the collection and treatment of impacted groundwater at this 
area.
•Piping is assumed to be composed of: 6” perforated HDPE 
(collection piping) and 2” PVC (transfer piping).
• New under-drain trench to be installed to a maximum depth 
of 15 ft.
•Groundwater removed are to be treated in the existing 
treatment plant.
GTCS Continued Operation (10 Years)
•Continue operation of system to lower groundwater 
elevations near the existing storm-water pipe.
Institutional Controls (10 Years) 
•Quarterly inspections to ensure institutional controls are 
maintained at the site. Assumes institutional controls have 
already been implemented at the site.

Notes:
MNA Monitored Natural Attenuation
GCTS Groundwater Collection and Treatment System
CVOCs Chlorinated Volatile Organic Compounds
HDPE High Density Polyethylene
PVC Polyvinyl Chloride
ft2 Square Feet
Areas are defined on Figure 3-2.
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Table 7-7. Summary of Conceptual Design Assumptions for Area 2 Alternatives, Corrective Measures Study Former Northern Perimeter Ditch, Former Lockheed Martin French Road Facility, Utica, New York.

Alternative A2-1 Alternative A2-2 Alternative A2-3 Alternative A2-4

No Action MNA, Continued Operation of the GCTS 
and Institutional Controls

Focused Excavation, MNA, Continued 
Operation of the GCTS, and Institutional 

Controls

Complete Excavation, MNA, Continued 
Operation of the GCTS, and Institutional 

Controls
NA MNA (30 Years) 

• 5,000 ft2 of CVOCs  impacted 
groundwater. Quarterly sampling - ten 
monitoring wells
GTCS Continued Operation  (30 Years) 
•Continue operation of system to lower 
groundwater elevations near the existing 
storm-water pipe.
Institutional Controls (30 Years) 
•Quarterly inspections to ensure 
institutional controls are maintained at the 
site. Assumes institutional controls have 
already been implemented at the site.

MNA (30 Years) 
• 5,000 ft2 of CVOCs  impacted 
groundwater. Quarterly sampling - ten 
monitoring wells
Excavation 
•Removal of CVOC Impacted soil. 
Assumed area is clear for excavation.
•Surgical excavation of 14,400 ft3 across 
three locations and removal of impacted 
soil to a maximum depth of 15 ft.
• Shoring and dewatering through sump 
pumps connected to existing groundwater 
treatment system
• Backfill with approved compacted soil 
and 0.5 ft topsoil
• Off-site disposal of impacted soil.  
• 10% hazardous soil.
GTCS Continued Operation (30 Years)
•Continue operation of system to lower 
groundwater elevations near the existing 
storm-water pipe.
Institutional Controls (30 Years) 
•Quarterly inspections to ensure 
institutional controls are maintained at the 
site. Assumes institutional controls have 
already been implemented at the site.

MNA (30 Years) 
• 5,000 ft2 of CVOCs  impacted 
groundwater. Quarterly sampling - ten 
monitoring wells
Excavation 
•Removal of CVOC Impacted soil. 
Assumed area is clear for excavation.
• Excavation of 31,500 ft3and removal of 
impacted soil to a maximum depth of 15 ft.
• Shoring and dewatering through sump 
pumps connected to existing groundwater 
treatment system
• Backfill with approved compacted soil 
and 0.5 ft topsoil
• Off-site disposal of impacted soil.  
• 10% hazardous soil.
GTCS Continued Operation (30 Years)
•Continue operation of system to lower 
groundwater elevations near the existing 
storm-water pipe.
Institutional Controls (30 Years) 
•Quarterly inspections to ensure 
institutional controls are maintained at the 
site. Assumes institutional controls have 
already been implemented at the site.

Notes:
MNA Monitored Natural Attenuation
GCTS Groundwater Collection and Treatment System
CVOCs Chlorinated Volatile Organic Compounds
HDPE High Density Polyethylene
PVC Polyvinyl Chloride
ft2 Square Feet
ft3 Cubic Feet
Areas are defined on Figure 3-2
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Table 7-8. Evaluation of Alternatives for Areas 1 and 2, Corrective Measures Study Former Northern Perimeter Ditch, Former Lockheed Martin French Road Facility, Utica, New York.

Protection of 
HH&E

Source 
Control

Attainment of 
Criteria

Alternative A1-1 No Action No No No No Yes

Alternative A1-2 MNA, Continued Operation of the GCTS, Institutional Controls Yes Yes Yes Yes Yes

Alternative A1-3 Extension of the Groundwater Recovery Trench Network, MNA,  
Continued Operation of the GCTS,  Institutional Controls Yes Yes Yes Yes Yes

Alternative A2-1 No Action No No No No Yes

Alternative A2-2 MNA, Continued Operation of the GCTS,  Institutional Controls Yes Yes Yes Yes Yes

Alternative A2-3 Focused Excavation, MNA, Continued Operation of the GCTS,  
Institutional Controls Yes Yes Yes Yes Yes

Alternative A2-4 Complete Excavation, MNA, Continued Operation of the GCTS,  
Institutional Controls Yes Yes Yes Yes Yes

Notes:
MNA Monitored Natural Attenuation
GCTS Groundwater Collection and Treatment System
HH&E Human Health and Environment
Areas are defined on Figure 3-2.

Area 2

Does alternative 
warrant further 
consideration?

Description Attainment of 
GoalsAlternative

Threshold Criteria

Area 1
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Table 8-1. Summary of Sustainability Evaluation of Alternatives for Areas 1 and 2, Corrective Measures Study Former Northern Perimeter Ditch, Former Lockheed Martin French Road Facility, Utica, New 
York.

Usage  Units Unit Usage Ass. Units

Area 1

Alternative A1-1 No Action
--- kWh --- Metric Tons CO2e

Alternative A1-2 MNA, Continued Operation of the GCTS, Institutional Controls
536,000 kWh 46 Metric Tons CO2e

Alternative A1-3 Extension of the Groundwater Recovery Trench Network, MNA, Continued 
Operation of the GCTS,  Institutional Controls 586,000 kWh 62 Metric Tons CO2e

Area 2

Alternative A2-1 No Action
--- kWh --- Metric Tons CO2e

Alternative A2-2 MNA, Continued Operation of the GCTS, Institutional Controls
1,607,000 kWh 137 Metric Tons CO2e

Alternative A2-3 Focused Excavation, MNA, Continued Operation of the GCTS, Institutional 
Controls 1,705,000 kWh 209 Metric Tons CO2e

Alternative A2-4 Excavation, MNA, Continued Operation of the GCTS, Institutional Controls
2,370,000 kWh 802 Metric Tons CO2e

-Usage for energy and material and waste  are rounded to the nearest 100

Alternative Alternative Description Energy Carbon Footprint /
Air Emissions
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Table 8-1. Summary of Sustainability Evaluation of Alternatives for Areas 1 and 2, Corrective Measures Study Former Northern Perimeter Ditch, Former Lockheed Martin French Road Facility, Utica, New 
York.

Area 1

Alternative A1-1 No Action

Alternative A1-2 MNA, Continued Operation of the GCTS, Institutional Controls

Alternative A1-3 Extension of the Groundwater Recovery Trench Network, MNA, Continued 
Operation of the GCTS,  Institutional Controls

Area 2

Alternative A2-1 No Action

Alternative A2-2 MNA, Continued Operation of the GCTS, Institutional Controls

Alternative A2-3 Focused Excavation, MNA, Continued Operation of the GCTS, Institutional 
Controls

Alternative A2-4 Excavation, MNA, Continued Operation of the GCTS, Institutional Controls

-Usage for energy and material and waste  are rounded to the nearest 100

Alternative Alternative Description
Usage  Units Usage  Units

--- Gallons --- Acres

16,202,800 Gallons 0.00 Acres

22,351,700 Gallons 0.06 Acres

--- Gallons --- Acres

48,608,300 Gallons 0.00 Acres

16,204,000 Gallons 0.03 Acres

48,684,450 Gallons 0.10 Acres

Water Consumption and Impacts Land Impacts
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Table 8-1. Summary of Sustainability Evaluation of Alternatives for Areas 1 and 2, Corrective Measures Study Former Northern Perimeter Ditch, Former Lockheed Martin French Road Facility, Utica, New 
York.

Area 1

Alternative A1-1 No Action

Alternative A1-2 MNA, Continued Operation of the GCTS, Institutional Controls

Alternative A1-3 Extension of the Groundwater Recovery Trench Network, MNA, Continued 
Operation of the GCTS,  Institutional Controls

Area 2

Alternative A2-1 No Action

Alternative A2-2 MNA, Continued Operation of the GCTS, Institutional Controls

Alternative A2-3 Focused Excavation, MNA, Continued Operation of the GCTS, Institutional 
Controls

Alternative A2-4 Excavation, MNA, Continued Operation of the GCTS, Institutional Controls

-Usage for energy and material and waste  are rounded to the nearest 100

Alternative Alternative Description
Usage  Units

--- Cubic Feet

167,000 Cubic Feet

199,000 Cubic Feet

--- Cubic Feet

499,000 Cubic Feet

498,000 Cubic Feet

1,890,000 Cubic Feet

Construction Materials and 
Waste Generation
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Table 8-2. Summary of Corrective Measure Costs for Areas 1 and 2, Corrective Measures Study Former Northern Perimeter Ditch, Former Lockheed Martin French Road Facility, Utica, New York.

Capital Annual
Description Cost O&M Cost

($) ($) ($)
Area 1
Alternative A1-1 No Action -$                    -$                     - -$                     

Alternative A1-2 MNA, Continued Operation of the GCTS, Institutional Controls -$                    51,000$           10 359,000$         

Alternative A1-3 Extension of the Groundwater Recovery Trench Network, MNA, Continued Operation of 
the GCTS,  Institutional Controls 440,000$        59,000$           10 855,000$         

Area 2

Alternative A2-1 No Action -$                    -$                     - -$                     

Alternative A2-2 MNA, Continued Operation of the GCTS, Institutional Controls -$                    51,000$           30 $979,000.00
Focused Excavation 467,000$        -$                     0.1
MNA, Continued Operation of the GCTS, Institutional Controls -$                    51,000$           30
Excavation 1,085,000$     -$                     0.3
MNA, Continued Operation of the GCTS, Institutional Controls -$                    51,000$           30

Notes:
O&M Operation and Maintenance
MNA Monitored Natural Attenuation
GCTS Groundwater Collection and Treatment System
USEPA United States Environmental Protection Agency
Areas are defined on Figure 1-2
Present Value at 7% 
All costs are rounded to the nearest $1000, except for values under $100,000 that were rounded to the nearest $100
All costs are based on an accuracy of +50/-30% (USEPA, 2000)
The O & M Cost for Area 2 increase in year 11 to capture the the cost attributed to 

Alternative A2-4 $2,064,000.00

Remedial 
Alternative

Length of 
Remedy 
(Years)

Present Value

Alternative A2-3 $1,446,000.00
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Table 8-3. Summary of Alternatives for Area 1, Corrective Measures Study Former Northern Perimeter Ditch, Former Lockheed Martin French Road Facility, Utica, New York.

Long - Term Effectiveness Reduction in TMV of Wastes Short - Term Effectiveness Implementability Sustainability Cost

Alternative A1-1 No Action A1-1 is not an effective alternative A1-1 does not reduce the TMV of wastes. A1-1 is not an effective alternative. A1-1 requires no implementation. There are no additional environmental impacts 
associated with A1-1.

There are no costs 
associated with A1-1.

Alternative A1-2
MNA, Continued 
Operation of the GCTS, 
Institutional Controls

- An effective alternative and should not be 
affected by site conditions.  
- Institutional and engineered components have 
a long useful life with routine O&M. 
- Residual risk is managed by hydraulic 
containment. 
- Residual risk  remains until groundwater 
concentrations reach standards.  
- Maintaining Institutional controls reduces the 
risk to human health of workers on site.

- An active treatment alternative.  
- Reduces the potential for groundwater to 
infiltrate into the storm-water pipes from the 
FNPD. 
- Hydraulic containment reduces the volume of 
dissolved phase contaminants in groundwater.
- Observed natural attenuation occurring.  
- Natural attenuation addresses long term 
improvement in groundwater quality.  

- Poses minimal risk to the public, 
workers, and the environment during 
implementation. 
- It is not effective in the short-term for 
achieving standards or guidance values.  
- There is minimal contaminant-related 
risk of fire, exposure to hazardous 
substances, and minimal threats 
associated with remediation.

- No construction is necessary to continue operation of 
the GCTS. 
- MNA requires minimal administrative activities. 
- Do not require off-site treatment, storage, or disposal, 
other than vapor phase carbon.
- Do not require special technologies. 
- Long timeframe is expected for the reduction of 
contaminants.

- Requires the extraction of groundwater and 
continuous energy consumption.
-MNA and institutional controls require fuel 
consumption and waste generation for the duration 
of operation. 

Capital Cost = $0

Annual O&M Cost = $51,000 
over a 10 year period

Total Present Value Cost 
(30 years) = $359,000

Alternative A1-3

Extension of the 
Groundwater Recovery 
Trench Network, MNA,  
Continued Operation of 
the GCTS, Institutional 
Controls

- An effective alternative and should not be 
affected by site conditions.  
- Institutional and engineered components have 
a long useful life with routine O&M. 
- Residual risk is managed by hydraulic 
containment. 
- Residual risk  remains until groundwater 
concentrations reach standards.  
- Maintaining Institutional controls reduces the 
risk to human health of workers on site.

- An active treatment alternative.  
- Reduces the potential for groundwater to 
infiltrate into the storm-water pipes from the 
FNPD. 
- Hydraulic containment reduces the volume of 
dissolved phase contaminants in groundwater.
- Observed natural attenuation occurring.  
- Natural attenuation addresses long term 
improvement in groundwater quality.  

- Poses minimal risk to the public, 
workers, and the environment during 
implementation. 
- Not effective in the short-term for 
achieving standards .  
- There is minimal contaminant-related 
risk of fire, exposure to hazardous 
substances, and minimal threats 
associated with remediation.

- Minimal construction is necessary to extend the trench 
network of the GCTS. 
- MNA requires minimal administrative activities. 
- Do not require off-site treatment, storage, or disposal, 
other than vapor phase carbon.
- Do not require special technologies. 
- Long timeframe is expected for the reduction of 
contaminants.

- Requires the extraction of groundwater and 
continuous energy consumption.
- Requires the operation of large fuel-powered 
equipment. 
-MNA and institutional controls require fuel 
consumption and waste generation for the duration 
of operation. 

Capital Cost = $440,000

Annual O&M Cost = $59,000 
over a 30 year period

Total Present Value Cost 
(30 years) = $855,000

Notes:
MNA Monitored Natural Attenuation
GCTS Groundwater Collection and Treatment System
O&M Operations & Maintenance 
FNPD Former Northern Perimeter Ditch 
Areas are defined on Figure 3-2.

Area 1

Alternative Description
Balancing Criteria
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Table 8-4. Summary of Alternatives for Area 2, Corrective Measures Study Former Northern Perimeter Ditch, Former Lockheed Martin French Road Facility, Utica, New York.

Long - Term Effectiveness Reduction in TMV of Wastes Short - Term Effectiveness Implementability Sustainability Cost

Alternative A2-1 No Action A2-1 is not an effective alternative. A2-1 does not reduce the TMV of wastes. A2-1 is not an effective alternative. A2-1 requires no implementation. There are no additional environmental impacts 
associated with A2-1.

There are no costs associated 
with A2-1.

Alternative A2-2
MNA, Continued Operation 
of the GCTS, Institutional 
Controls

- An effective alternative and should not be 
affected by site conditions.  
- Institutional and engineered components have 
a long useful life with routine O&M. 
- Residual risk is managed by hydraulic 
containment.  
- Residual risk remains until groundwater 
concentrations reach standards.  
- Maintaining Institutional controls reduces the 
risk to human health of workers on site.

- An active treatment alternative.  
- Reduces the potential for groundwater to 
infiltrate into the storm-water pipes from the 
FNPD. 
- Hydraulic containment reduces the 
volume of dissolved phase contaminants in 
groundwater.
- Observed natural attenuation occurring.  
- Natural attenuation addresses long term 
improvement in groundwater quality.  

- Poses minimal risk to the public, workers, 
and the environment during 
implementation. 
- It is not effective in the short-term for 
achieving standards or guidance values.  
- There is minimal contaminant-related risk 
of fire, exposure to hazardous substances, 
and minimal threats associated with 
remediation.

- No construction is necessary to continue operation of 
the GCTS. 
- MNA requires minimal administrative activities.  
- Do not require off-site treatment, storage, or disposal, 
other than vapor phase carbon.
- Do not require special technologies. 
- Long timeframe is expected for the reduction of 
contaminants.

- Requires the extraction of groundwater and 
continuous energy consumption.
-MNA and institutional controls require fuel 
consumption and waste generation for the 
duration of operation. 

Capital Cost = $0

Annual O&M Cost = $51,000 over 
a 10 year period and $83,000 for 

the remaining 20 years

Total Present Value Cost (30 
years) = $979,000

Alternative A2-3

Focused Excavation, MNA, 
Continued Operation of the 
GCTS, Institutional 
Controls

- It is an effective alternative.
- The institutional and engineered components 
have a long useful life with routine O&M. 
- Residual risk is managed as hydraulic 
containment. 
- Residual risk  remains until groundwater 
concentrations reach standards.  
- Excavation would remove residual soil mass 
with the potential to contribute to groundwater 
but would leave dissolved phase concentrations 
in the low permeability soil matrix that would 
require continued operation of control 
measures. 
- Maintaining Institutional controls reduces the 
risk to human health of workers on site.

- It is an active treatment alternative. 
- Removal of impacted soil and 
groundwater is an immediate reduction in 
mass.
- Hydraulic control reduces  the potential for 
groundwater to infiltrate into The storm-
water pipes from The FNPD. 
- Hydraulic containment  reduces the 
volume of dissolved phase contaminants in 
groundwater.
- Natural attenuation will address long term 
improvement in groundwater quality. 

- Poses minimal risk to the public, and the 
environment.
- Some risk is posed to the workers 
through the use of heavy equipment and 
the depth of excavation required to reach 
the impacts. 
- It is not effective in the short-term for 
achieving the standards or guidance values 
due continued groundwater concentrations.  
- Minimal contaminant-related risk of fire, 
exposure to hazardous substances, and 
minimal threats associated with 
remediation.

- Excavation requires both administrative activities and 
construction to execute. 
- Extensive utility location activity and coordination will be 
required due to the uncertainty of the location of known 
utilities within the area.
- Requires off-site treatment, storage, or disposal of soil 
removed from the excavated area and of vapor phase 
carbon used by the GCTS. 
- Requires shoring for the area near the maintenance 
building. 
- No construction is necessary to continue operation of 
the GCTS. 
- MNA requires minimal administrative activities.
- Soil cuttings & purge water are the only expected waste.
- Long timeframe is expected for the reduction of 
contaminants in groundwater.

- Uses large-scale fuel-powered construction 
equipment with high energy requirements and 
elevated air emissions. 
- Excavation involves the generation waste 
materials and the use of materials and resources 
for construction and restoration. 
- Movement of soil requires truck transport of soil 
to the disposal site.
- GCTS, MNA and institutional controls require 
fuel consumption and waste generation throughout 
the length of the remedy.

Capital Cost = $447,000

Annual O&M Cost = $51,000 over 
a 10 year period and $83,000 for 

the remaining 20 years

Total Present Value Cost (30 
years) = $1,385,000 

Alternative A2-4

Complete Excavation, 
MNA, Continued Operation 
of the GCTS, Institutional 
Controls

- It is an effective alternative.
- The institutional and engineered components 
have a long useful life with routine O&M. 
- Residual risk is managed as hydraulic 
containment. 
- Residual risk  remains until groundwater 
concentrations reach standards.  
- Excavation would remove residual soil mass 
with the potential to contribute to groundwater 
but would leave dissolved phase concentrations 
in the low permeability soil matrix that would 
require continued operation of control 
measures. 
- Maintaining Institutional controls reduces the 
risk to human health of workers on site.

- It is an active treatment alternative. 
- Removal of impacted soil and 
groundwater is an immediate reduction in 
mass.
- Hydraulic control reduces  the potential for 
groundwater to infiltrate into the storm-
water pipes from The FNPD. 
- Hydraulic containment  reduces the 
volume of dissolved phase contaminants in 
groundwater.
- Natural attenuation will address long term 
improvement in groundwater quality. 

- Poses minimal risk to the public, and the 
environment.
- Some risk is posed to the workers 
through the use of heavy equipment and 
the depth of excavation required to reach 
the impacts. 
- It is not effective in the short-term for 
achieving the standards or guidance values 
due continued groundwater concentrations.  
- Minimal contaminant-related risk of fire, 
exposure to hazardous substances, and 
minimal threats associated with 
remediation.

- Excavation requires both administrative activities and 
construction to execute. 
- Extensive utility location activity and coordination will be 
required due to the uncertainty of the location of known 
utilities within the area.
- Requires off-site treatment, storage, or disposal of soil 
removed from the excavated area and of vapor phase 
carbon used by the GCTS. 
- Requires shoring for the area near the maintenance 
building. 
- No construction is necessary to continue operation of 
the GCTS. 
- MNA requires minimal administrative activities . 
- Soil cuttings & purge water are the only expected waste.
- Long timeframe is expected for the reduction of 
contaminants in groundwater.

- Uses large-scale fuel-powered construction 
equipment with high energy requirements and 
elevated air emissions. 
- Excavation involves the generation of 
considerable amounts of waste materials and the 
use of materials and resources for construction 
and restoration. 
- Movement of soil requires truck transport of soil 
to the disposal site.
- GCTS, MNA and institutional controls require 
fuel consumption and waste generation throughout 
the length of the remedy.

Capital Cost = $1,089,000

Annual O&M Cost =  $51,000 over 
a 10 year period and $83,000 for 

the remaining 20 years

Total Present Value Cost (30 
years) = $1,969,000

Notes Notes:

MNA Monitored Natural Attenuation
GCTS Groundwater Collection and Treatment System
O&M Operations & Maintenance 
FNPD Former Northern Perimeter Ditch 
Areas are defined on Figure 1-2Areas are defined on Figure 3-2.

Alternative Description
Balancing Criteria

Area 2
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Table 8-5. Quantitative Evaluation of Alternatives for Areas 1 and 2, Corrective Measures Study Former Northern Perimeter Ditch, Former Lockheed Martin French Road Facility, Utica, New York.
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Alternative A1-1 No Action 1 1 1 1 1 5
10

Alternative A1-2 MNA, Continued Operation of the GCTS, Institutional Controls 5 5 5 5 5 3
28 1

Alternative A1-3 Extension of the Groundwater Recovery Trench Network, MNA,  
Continued Operation of the GCTS,  Institutional Controls 5 3 3 2 3 1 17 2

Alternative A2-1 No Action 1 1 1 1 1 5
10

Alternative A2-2 MNA, Continued Operation of the GCTS,  Institutional Controls 5 5 5 5 5 3
28 1

Alternative A2-3 Focused Excavation, MNA, Continued Operation of the GCTS,  
Institutional Controls 5 3 3 3 3 2

19 2

Alternative A2-4 Complete Excavation, MNA, Continued Operation of the GCTS,  
Institutional Controls 5 2 2 2 2 1 14 3

Notes:
MNA Monitored Natural Attenuation
GCTS Groundwater Collection and Treatment System
Rating

Areas are defined on Figure 3-2.

The rating system is 1-5. A rating of 1 is low and a rating of 5 is high. Alternatives are rated in comparison to each other with the lowest ranking alternative 
receiving the rating of 1 and the highest ranking alternative receiving a ranking of 5.

Balancing Criteria

Area 1

Area 2

Alternative Description
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FIGURE

GROUNDWATER ELEVATION MAP FOR

THE OVERBURDEN, OCTOBER 2013
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AOC 1 - GROUNDWATER QUALITY

21 [20] 27 47 11 7.5 4.9 24 14 8.4 5.6 2.1

6.5

7.1

2,400 D 360 D 120 D

2,700 D 280 D 160 D
42 6.5

9.4 87 57 11 130 95 29 16 J

21 120 D 220 80 420 290 170 160
5.5 7.6 7.6 7.9

2.3

7.1 [6.5] 5.5 J

190 D [170 D] 130 180 110 170 170 480
170 D [160 D] 99 99 120 36 63 150 350

96 J 370 J 480
200 78

12 9.3 6.5 13 2.1 5.0 5.2

6.2 6.3 5.1 5.9 7.4

42

79 7.7
37 62
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Field Reading

NYSDEC RESTRICTED USE INDUSTRIAL

SOIL CLEANUP OBJECTIVES

A1-B1/A1-PZ-1
Sample Depth(feet):
Date Collected:
Soil Type
Location ID:
Volatile Organics

Field Reading

A1-B3
Sample Depth(feet):
Date Collected:
Soil Type
Location ID:
Volatile Organics

Field Reading

A2-B1/A2-PZ-1
Sample Depth(feet):
Date Collected:
Soil Type
Location ID:
Volatile Organics

Field Reading

A2-B2/A2-PZ-2
Sample Depth(feet):
Date Collected:
Soil Type
Location ID:
Volatile Organics

Field Reading

A2-B8/A2-PZ-6
Sample Depth(feet):
Date Collected:
Soil Type
Location ID:
Volatile Organics

Field Reading

A2-B9/A2-PZ-7
Sample Depth(feet):
Date Collected:
Soil Type
Location ID:
Volatile Organics

Field Reading

A2-B10
Sample Depth(feet):
Date Collected:
Soil Type
Location ID:
Volatile Organics

Field Reading

MW-16
Sample Depth(feet):
Date Collected:
Soil Type
Location ID:
Volatile Organics

Field Reading

MW-17
Sample Depth(feet):
Date Collected:
Soil Type
Location ID:
Volatile Organics

Field Reading

MW-18
Sample Depth(feet):
Date Collected:
Soil Type
Location ID:
Volatile Organics

Field Reading

PZ-29
Sample Depth(feet):
Date Collected:
Soil Type
Location ID:
Volatile Organics

Field Reading

PZ-34
Sample Depth(feet):
Date Collected:
Soil Type
Location ID:
Volatile Organics

Field Reading

PZ-40
Sample Depth(feet):
Date Collected:
Soil Type
Location ID:
Volatile Organics

Field Reading

PZ-41
Sample Depth(feet):
Date Collected:
Soil Type
Location ID:
Volatile Organics

Field Reading
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NYSDEC RESTRICTED USE PROTECTION OF

GROUNDWATER SOIL CLEANUP OBJECTIVES

Field Reading

A1-B1/A1-PZ-1
Sample Depth(feet):
Date Collected:
Soil Type
Location ID:
Volatile Organics

Field Reading

A1-B3
Sample Depth(feet):
Date Collected:
Soil Type
Location ID:
Volatile Organics

0.022

Field Reading

A2-B1/A2-PZ-1
Sample Depth(feet):
Date Collected:
Soil Type
Location ID:
Volatile Organics

0.89 D

6.1 D

6.1 D

Field Reading

A2-B2/A2-PZ-2
Sample Depth(feet):
Date Collected:
Soil Type
Location ID:
Volatile Organics

3.4 D

210 D

36 D
0.028
0.39

Field Reading

A2-B8/A2-PZ-6
Sample Depth(feet):
Date Collected:
Soil Type
Location ID:
Volatile Organics

2.6

3.3

26 D

2.6

Field Reading

A2-B9/A2-PZ-7
Sample Depth(feet):
Date Collected:
Soil Type
Location ID:
Volatile Organics

110 D

19 D

0.2

Field Reading

A2-B10
Sample Depth(feet):
Date Collected:
Soil Type
Location ID:
Volatile Organics

Field Reading

MW-16
Sample Depth(feet):
Date Collected:
Soil Type
Location ID:
Volatile Organics

Field Reading
MW-17

Sample Depth(feet):
Date Collected:
Soil Type
Location ID:
Volatile Organics

Field Reading

MW-18
Sample Depth(feet):
Date Collected:
Soil Type
Location ID:
Volatile Organics

1.3 DJ
4.6 D

100 D
1.5 DJ
2.9 D

Field Reading

PZ-29
Sample Depth(feet):
Date Collected:
Soil Type
Location ID:
Volatile Organics

0.14

Field Reading

PZ-34
Sample Depth(feet):
Date Collected:
Soil Type
Location ID:
Volatile Organics

Field Reading

PZ-40
Sample Depth(feet):
Date Collected:
Soil Type
Location ID:
Volatile Organics

0.17
Field Reading

PZ-41
Sample Depth(feet):
Date Collected:
Soil Type
Location ID:
Volatile Organics

Field Reading
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Figure 4‐10.  AOC 4 ‐ Continuous Water‐Level Monitoring 
Graph for the GCTS
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Appendix A 

Soil Boring and Well Construction 
Logs 



Date Start/Finish:

Stratigraphic Description
Well/Boring
Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
Drilling Company:
Driller's Name:
Drilling Method:
Sampling Method:
Rig Type:
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525 French Road
Utica, New York

Jon Cewl

5/27 and 6/1-6/2/2010
Zebra Environmental

503.77' AMSL

25.2' bgs

Daniel Zuck

A1-B1/A1-PZ1
Lockheed Martin Corporation

1127869.0
1167253.0

503.96' AMSL
2.5" by 5' Acetate Liner

Direct Push

Track-Mounted Geoprobe Rig

NJ001020.1.2
A1-B1_A1-PZ1.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-5' bgs.  Analytical sample collected from 5-6' bgs for
VOCs.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

NA

3.7

5

(0-5') Dark brown/gray SAND and CLAY with fine Gravel. (FILL)

(0-2.4') Medium to dark brown and gray GRAVELY SILT and fine to medium
subrounded to subangular GRAVEL, few coarse rounded Sand, trace very fine to
fine Sand, stiff to very stiff, no plasticity, moist. (TILL)

(2.4-3.1') Fractured LIMESTONE and SHALE, dry rock dust. (ROCK)

(3.1-3.7') Medium to dark brown and gray GRAVELY SILT and fine to medium
subrounded to subangular GRAVEL, little coarse rounded Sand, trace very fine to
fine Sand, stiff to very stiff, no plasticity, moist. (TILL)

(0-2.15') Medium to dark brown and gray GRAVELY SILT and fine to medium
subrounded to subangular GRAVEL, little coarse rounded Sand, trace very fine to
fine Sand, stiff to very stiff, no plasticity, moist. (TILL)

(2.15-5') Dark gray varved CLAY, trace coarse subrounded Sand and very fine
Sand, stiff, moist, low to no plasticity. (CLAY)

(0-0.2') Dark gray varved CLAY, trace coarse subrounded Sand and very fine Sand,
stiff, low to no plasticity, moist. (CLAY)

(0.2-3.2') Dark gray SANDY SILT and very fine to fine SAND, some fine to medium
subrounded to subangular Gravel, medium stiff, medium dense, no plasticity, wet.

NA

1

2

NA

5-10

10-15

NA

1.61

1.24

0.22

0.21

0.49

0.32

Steel flushmount
cover

Locking J-Plug

Concrete Pad (0-
0.5' bgs)

Bentonite Pellet
Seal (0.5-1' bgs)

#00 Silica Sand
Pack (1-1.43'
bgs)

1" Sch 40 PVC
Riser (0.18'-2.43'
bgs)

#0 Silica Sand
Pack (1.43-8'
bgs)

1" Sch 40 PVC
0.010" Slot
Screen (2.43-
12.43' bgs)

Formation
Collapse (8-25.2'
bgs)

1" Sch 40 PVC
Cap at base of
Screen (12.43-
12.63' bgs)



Well/Boring
Stratigraphic Description Construction

Client:

Site Location:

Well/Boring ID:

Borehole Depth:
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A1-B1/A1-PZ1

25.2' bgs

525 French Road
Utica, New York

Lockheed Martin Corporation

NJ001020.1.2
A1-B1_A1-PZ1.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-5' bgs.  Analytical sample collected from 5-6' bgs for
VOCs.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

3.2

3.8

0.2

(TILL)

(0.2-3.2') Dark gray SANDY SILT and very fine to fine SAND, some fine to medium
subrounded to subangular Gravel, medium stiff, medium dense, no plasticity, wet.
(TILL)

(0-3.8') Dark gray SANDY SILT and very fine to fine SAND, some fine to medium
subrounded to subangular Gravel, medium stiff, medium dense, no plasticity, wet.
(TILL)

(0-0.2') Dark gray SANDY SILT and very fine to fine SAND, some fine to medium
subrounded to subangular Gravel, medium stiff, medium dense, no plasticity, wet.

3

4

5

15-20

20-25

25-25.2

0.19

0.15

0.11

Formation
Collapse (8-25.2'
bgs)

End of boring at 25.2' bgs.

Shale in tip of shoe, dry at (0.2'). (BEDROCK)

Saturated (0.5-1') and (2-2.6').



Date Start/Finish:

Stratigraphic Description
Well/Boring
Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
Drilling Company:
Driller's Name:
Drilling Method:
Sampling Method:
Rig Type:
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525 French Road
Utica, New York

Jon Cewl

5/27 and 6/1-6/2/2010
Zebra Environmental

503.00' AMSL

22' bgs

Daniel Zuck

A1-B2/A1-PZ2
Lockheed Martin Corporation

1128872.3
1167223.1

503.25' AMSL
2.5" by 5' Acetate Liner

Direct Push

Track-Mounted Geoprobe Rig

NJ001020.1.2
A1-B2_A1-PZ2.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-5' bgs.  Analytical sample collected from 18-19' bgs
for VOCs.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

NA

2.95

2.45

(0-5') Dark brown SAND, SILT and GRAVEL. (FILL)

(5-2.95') Dark brown-gray GRAVELY SILT and fine to medium subrounded to
subangular GRAVEL, few coarse subangular Gravel, trace very fine Sand, trace
coarse subrounded to subangular Sand, very stiff, no plasticity, moist. (TILL)

(0-0.9') Dark brown-gray GRAVELY SILT and fine to medium subrounded to
subangular GRAVEL, few coarse subangular Gravel, trace very fine Sand, trace
coarse subrounded to subangular Sand, very stiff, no plasticity, moist. (TILL)

(0.9-2.95') Medium to dark gray SANDY SILT and very fine SAND, few fine to
medium subrounded to subangular Gravel, trace coarse subangular Gravel, stiff, no
plasticity, wet. (TILL)

(0-3.45') Medium to dark gray SANDY SILT and very fine SAND, few fine to medium
subrounded to subangular Gravel, trace coarse subangular Gravel, stiff, no
plasticity, wet. (TILL)

NA

1

2

NA

5-10

10-15

NA

0.11

0.02

0.06

Steel flushmount
cover

Locking J-Plug

Concrete Pad (0-
0.5' bgs)

Bentonite Pellet
Seal (0.35-0.8'
bgs)

#00 Silica Sand
Pack (0.8-1.1'
bgs)

1" Sch 40 PVC
Riser (0.24'-2.10'
bgs)

#0 Silica Sand
Pack (1.1-6' bgs)

1" Sch 40 PVC
0.010" Slot
Screen (2.1-12.1'
bgs)

Formation
Collapse (6-22'
bgs)

1" Sch 40 PVC
Cap at base of
Screen (12.1-
12.5' bgs)

Saturated (0-1.9') and (1.45-2').



Well/Boring
Stratigraphic Description Construction

Client:

Site Location:

Well/Boring ID:

Borehole Depth:
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A1-B2/A1-PZ2

22' bgs

525 French Road
Utica, New York

Lockheed Martin Corporation

NJ001020.1.2
A1-B2_A1-PZ2.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-5' bgs.  Analytical sample collected from 18-19' bgs
for VOCs.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

3.45

2.05

(0-3.45') Medium to dark gray SANDY SILT and very fine SAND, few fine to medium
subrounded to subangular Gravel, trace coarse subangular Gravel, stiff, no
plasticity, wet. (TILL)

(0-2.05') Medium to dark gray SANDY SILT and very fine SAND, few fine to medium
subrounded to subangular Gravel, trace coarse subangular Gravel, stiff, no
plasticity, wet. (TILL)

3

4

15-20

20-22

0.18

0.06

Formation
Collapse (6-22'
bgs)

End of boring at 22' bgs.

Saturated (0-1.9') and (1.45-2').

Shale in tip of shoe at 2'. (BEDROCK)



Date Start/Finish:

Stratigraphic Description
Well/Boring
Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
Drilling Company:
Driller's Name:
Drilling Method:
Sampling Method:
Rig Type:
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Utica, New York

Jon Cewl

5/27/2010
Zebra Environmental

NA

20' bgs

Daniel Zuck

A1-B3
Lockheed Martin Corporation

1127889.0
1167235.6

503.4' AMSL
2.5" by 5' Acetate Liner

Direct Push

Track-Mounted Geoprobe Rig

NJ001020.1.2
A1-B3.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-5' bgs.  Analytical sample collected from 5-6' bgs for
VOCs.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

NA

1.3

2.3

(0-5') Dark gray-brown SAND, SILT and GRAVEL. (FILL)

(0-1.3') Dark brown-gray GRAVELY SILTand fine to medium subrounded to
subangular GRAVEL, some coarse subrounded Sand, trace very fine Sand, stiff, no
plasticity, moist to wet. (TILL)

(0-0.25') Crushed LIMESTONE fragments. (ROCK)

(0.25-1.5') Dark gray varved SILTY CLAY, trace coarse Sand to fine subrounded to
subangular Gravel, stiff, low to no plasticity, wet. (CLAY)

(1.5-2.3') Dark brown-gray SANDY SILT and very fine to fine SAND, few coarse
Sand to fine subrounded to subangular Gravel, trace Clay, trace coarse 2" Pebbles,
loose, low plasticity at Clay interval 1.5-1.7' bgs, no plasticity, wet. (TILL)

(0-4.3') Dark brown-gray SANDY SILT and very fine to fine SAND, few coarse Sand
to fine subrounded to subangular Gravel, trace Clay, trace coarse 2" Pebbles, loose,
low plasticity at Clay interval 1.5-1.7', no plasticity, wet. (TILL)

NA

1

2

NA

5-10

10-15

NA

1.7

0.0

0.22

0.41

Completed at
surface with
surrounding
surface material
(0-0.3' bgs)

Bentonite Pellet
Seal (0.3-8' bgs)

Collapsed
material (8-20'
bgs)

Saturated 0-3.6' .



Well/Boring
Stratigraphic Description Construction

Client:

Site Location:

Well/Boring ID:

Borehole Depth:
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525 French Road
Utica, New York

Lockheed Martin Corporation

NJ001020.1.2
A1-B3.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-5' bgs.  Analytical sample collected from 5-6' bgs for
VOCs.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

4.3

(0-4.3') Dark brown-gray SANDY SILT and very fine to fine SAND, few coarse Sand
to fine subrounded to subangular Gravel, trace Clay, trace coarse 2" Pebbles, loose,
low plasticity at Clay interval 1.5-1.7' bgs, no plasticity, wet. (TILL)

3 15-20

0.29

Collapsed
material (8-20'
bgs)

Refusal at 20' bgs. End of boring.

Saturated 0-3.6' bgs.

Shale in tip of shoe at 4.3'. (BEDROCK)



Date Start/Finish:

Stratigraphic Description
Well/Boring
Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
Drilling Company:
Driller's Name:
Drilling Method:
Sampling Method:
Rig Type:
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525 French Road
Utica, New York

Jon Cewl

5/26 and 6/2/2010
Zebra Environmental

509.74' AMSL

20.5' bgs

Daniel Zuck

A2-B1/A2-PZ1
Lockheed Martin Corporation

1128033.8
1167604.7

510.04' AMSL
2.5" by 5' Acetate Liner

Direct Push

Track-Mounted Geoprobe Rig

NJ001020.1.2
A2-B1_A2-PZ1.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-5' bgs.  Analytical sample collected from 7-8' bgs for
VOCs.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

NA

2.1

4.9

(0-5') Medium brown SANDY SILT and medium to coarse GRAVEL. (FILL)

(0-2.1') Medium to dark gray GRAVELY SILT and fine to coarse subrounded to
subangular SAND, few medium to coarse Sands, trace fractured 2" Pebbles, stiff, no
plasticity, wet. (TILL)

(0-3.7') Dark gray varved CLAY, trace coarse subrounded Sand, stiff, low to no
plasticity, moist. (CLAY)

(3.7-4.9') Dark gray SANDY SILT and fine to medium subangular SAND, some very
fine Sand, few coarse Sand to fine subrounded to subangular Gravel, trace coarse
subrounded Gravel, dense, no plasticity, moist to wet. (TILL)

(0-3.45') Dark gray SANDY SILT and fine to medium subangular SAND, some very
fine Sand, few coarse Sand to fine subrounded to subangular Gravel, trace coarse
subrounded Gravel, dense, no plasticity, moist to wet.  Saturated (0-0.9'). (TILL)

NA

1

2

NA

5-10

10-15

NA

18.2

75.2

36.1

34.8

Steel flushmount
cover

Locking J-Plug

Concrete Pad (0-
0.5' bgs)

Sand Drain (0.5-
1' bgs)

Bentonite Pellet
Seal (1-2.77'
bgs)

1" Sch 40 PVC
Riser (0.29'-4.77'
bgs)

#00 Silica Sand
Pack (2.77-3.77'
bgs)

#0 Silica Sand
Pack (3.77-10'
bgs)

1" Sch 40 PVC
0.010" Slot
Screen (4.77-
14.77' bgs)

Formation
Collapse (10-
20.5' bgs)

1" Sch 40 PVC
Cap at base of
Screen (14.77-
15.17' bgs)



Well/Boring
Stratigraphic Description Construction

Client:

Site Location:

Well/Boring ID:

Borehole Depth:
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A2-B1/A2-PZ1

20.5' bgs

525 French Road
Utica, New York

Lockheed Martin Corporation

NJ001020.1.2
A2-B1_A2-PZ1.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-5' bgs.  Analytical sample collected from 7-8' bgs for
VOCs.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

4.8

0.6

(0-3.45') Dark gray SANDY SILT and fine to medium subangular SAND, some very
fine Sand, few coarse Sand to fine subrounded to subangular Gravel, trace coarse
subrounded Gravel, dense, no plasticity, moist to wet. (TILL)

(3.45-4.8') Light gray GRAVELY SILT and fine to medium angular GRAVEL
(fractured LIMESTONE and SHALE), few coarse subrounded to subangular
LIMESTONE Gravel, medium dense, dry. (TILL)

(0-0.3') Dark gray SANDY SILT and fine to medium subangular SAND, some very
fine Sand, few coarse Sand to fine subrounded to subangular Gravel, trace coarse
subrounded Gravel, dense, no plasticity, moist. (TILL)

(0.3-0.6') Light gray GRAVELY SILT and fine to medium angular GRAVEL (fractured
LIMESTONE and SHALE), few coarse subrounded to subangular Limestone
Gravel, medium dense, dry. (TILL/BEDROCK)

3

4

15-20

20-20.5

2.3

0.47

0.29

0.13
0.03

Formation
Collapse (10-
20.5' bgs)

Refusal at 20.5' bgs.  End of Boring.

Shale in tip of shoe at 20.5' bgs.



Date Start/Finish:

Stratigraphic Description
Well/Boring
Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
Drilling Company:
Driller's Name:
Drilling Method:
Sampling Method:
Rig Type:

S
am

pl
e 

R
un

 N
um

be
r

S
am

pl
e/

In
t/T

yp
e

P
ID

 H
ea

ds
pa

ce
 (p

pm
)

A
na

ly
tic

al
 S

am
pl

e

G
eo

lo
gi

c 
C

ol
um

n

R
ec

ov
er

y 
(fe

et
)

D
E

P
TH

E
LE

V
A

TI
O

N

Project:

Remarks:

Page: 1 of 1
Data File: 2/28/2011

Template:
Date: Created/Edited by:

510

505

500

495

0

5

10

15

525 French Road
Utica, New York

Phil Orsi

6/2-6/3/2010
Zebra Environmental

509.70' AMSL

15' bgs

Daniel Zuck

A2-B10/A2-PZ8
Lockheed Martin Corporation

1128041.1
1167613.6

509.91' AMSL
1.5" by 5' Acetate Liner

Direct Push

Track-Mounted Geoprobe Rig

NJ001020.1.2
A2-B10_A2-PZ8.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-4' bgs.  Analytical sample collected from 10-11' bgs
for VOCs.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

NA

2.55

4.8

4.8

(0-4') Medium dark brown SILT and GRAVEL, some Sand, soft, loose, wet. (FILL)

(0-2.55') Reddish brown GRAVELY SILT and fine to medium subrounded to
subangular GRAVEL, few coarse subrounded to subangular Sand, trace very fine to
fine Sand, trace coarse subangular Gravel, stiff, no plasticity, moist. (TILL)

(0-4.8') Reddish brown GRAVELY SILT and fine to medium subrounded to
subangular GRAVEL, few coarse subrounded to subangular Sand, trace very fine to
fine Sand, trace coarse subangular Gravel, stiff, no plasticity, moist.  (TILL)

(4.1-4.8') grayish tint and very dense.

(0-2.55') Dark gray varved CLAY, trace coarse subrounded Sand, stiff, low to no
plasticity, moist. (CLAY)

(2.55-3.2') Dark gray SILT, trace varved Clay, trace coarse subrounded SAND, stiff,
no plasticity, moist. (TILL)

(3.2-4.8') Dark gray SANDY SILT and fine to medium subrounded to subangular
GRAVEL, few coarse subrounded to subangular Sand and very fine to fine Sand
comprise matrix, stiff, dense, no plasticity, moist.  Wet (3.2-3.6'). (TILL)

NA

1

2

3

NA

4-5

5-10

10-15

NA

1.17

3.02

0.61

0.7

0.29

Steel flushmount
cover

Locking J-Plug

Concrete Pad (0-
0.5' bgs)

Bentonite Pellet
Seal (0.3-1' bgs)

#00 Silica Sand
Pack (1-1.6' bgs)

1" Sch 40 PVC
Riser (0.22-2.6'
bgs)

#0 Silica Sand
Pack (1.6-13'
bgs)

1" Sch 40 PVC
0.010" Slot
Screen (2.6-14.6'
bgs)

Formation
Collapse (13-15'
bgs)

1" Sch 40 PVC
Cap at base of
Screen (14.6-15'
bgs)

End of Boring at 15' bgs.



Date Start/Finish:

Stratigraphic Description
Well/Boring
Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
Drilling Company:
Driller's Name:
Drilling Method:
Sampling Method:
Rig Type:
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525 French Road
Utica, New York

Jon Cewl

5/26 and 6/1-6/2/2010
Zebra Environmental

509.46' AMSL

20.2' bgs

Daniel Zuck

A2-B2/A2-PZ2
Lockheed Martin Corporation

1128050.2
1167617.3

509.90' AMSL
2.5" by 5' Acetate Liner

Direct Push

Track-Mounted Geoprobe Rig

NJ001020.1.2
A2-B2_A2-PZ2.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-5' bgs.  Analytical sample collected from 11-12' bgs
for VOCs.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

NA

5

4.2

(0-5') Medium brown SILT and SAND, some coarse Gravel. (FILL)

(0-4.1') Dark brown-gray GRAVELY SILT and fine to medium subangular GRAVEL,
few coarse Sand and coarse subrounded/subangular Gravel, trace fine to medium
Sand, medium stiff to stiff, no plasticity, moist. (TILL)

(4.1-5') Dark brown-gray varved CLAY, trace coarse subrounded Sand, low to no
plasticity, stiff, moist. (CLAY)

(0-.65') Dark brown-gray varved CLAY, trace coarse subrounded Sand, low to no
plasticity, stiff, moist. (CLAY)

(0.65-1.2') Some fine to medium subangular to angular Gravel, few fine to medium
SAND, medium stiff, wet. (CLAY)

(1.2-4.2') Dark brown-gray SANDY SILT and very fine to fine SAND, some coarse
Sand to fine subrounded/subangular Gravel, trace coarse subrounded Limestone
Gravel to 2" Pebbles, medium stiff to medium dense, no plasticity, wet. (TILL)

(0-4.8') Dark brown-gray SANDY SILT and very fine to fine SAND, some coarse
Sand to fine subrounded/subangular Gravel, trace coarse subrounded Limestone
Gravel to 2" Pebbles, medium stiff to medium dense, no plasticity, wet. (TILL)

NA

1

2

NA

5-10

10-15

NA

4.1

0.66

22.1

109.2

0.35

Steel flushmount
cover

Locking J-Plug

Concrete Pad (0-
0.5' bgs)

Sand Drain (0.5-
1' bgs)

Bentonite Pellet
Seal (1-2.5' bgs)

1" Sch 40 PVC
Riser (0.44'-4.86'
bgs)

#00 Silica Sand
Pack (2.5-3.86'
bgs)

#0 Silica Sand
Pack (3.86-8'
bgs)

1" Sch 40 PVC
0.010" Slot
Screen (4.86-
14.86' bgs)

Formation
Collapse (8-20.2'
bgs)

1" Sch 40 PVC
Cap at base of
Screen (14.86-
15.26' bgs)

Dry 3.3-3.5'



Well/Boring
Stratigraphic Description Construction

Client:

Site Location:

Well/Boring ID:

Borehole Depth:
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A2-B2/A2-PZ2

20.2' bgs

525 French Road
Utica, New York

Lockheed Martin Corporation

NJ001020.1.2
A2-B2_A2-PZ2.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-5' bgs.  Analytical sample collected from 11-12' bgs
for VOCs.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

4.8

0.2

(0-4.8') Dark brown-gray SANDY SILT and very fine to fine SAND, some coarse
Sand to fine subrounded/subangular Gravel, trace coarse subrounded Limestone
Gravel to 2" Pebbles, medium stiff to medium dense, no plasticity, wet. (TILL)

3

4

15-20

20-20.5

0.09

Formation
Collapse (8-20.2'
bgs)

End of Boring at 20.2' bgs.

Saturated 1.8-2.5' bgs.

Shale in tip of shoe at 20.2' bgs. (BEDROCK)



Date Start/Finish:

Stratigraphic Description
Well/Boring
Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
Drilling Company:
Driller's Name:
Drilling Method:
Sampling Method:
Rig Type:
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525 French Road
Utica, New York

Jon Cewl

5/26 and 6/3/2010
Zebra Environmental

509.46' AMSL

15' bgs

Daniel Zuck

A2-B3/A2-PZ3
Lockheed Martin Corporation

1128067.7
1167641.5

509.67' AMSL
2.5" by 5' Acetate Liner

Direct Push

Track-Mounted Geoprobe Rig

NJ001020.1.2
A2-B3_A2-PZ3.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-5' bgs.  Analytical sample collected from 6-7' bgs for
VOCs.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

NA

3.9

4.8

1.6

(0-5') Medium to dark gray SAND and CLAY, wet. (FILL)

(0-1.6') Dark gray varved CLAY, few to trace coarse Sand to fine Gravel, some very
fine Sand in varved layers, stiff, low to no plasticity, moist. (CLAY)

(1.6-2.95') Dark gray SANDY SILT and very fine to fine SAND, few coarse Sand to
medium subrounded to subangular Gravel, trace subrounded coarse Gravel, loose,
medium plasticity, saturated. (TILL)

(2.95-3.8') Medium gray SILT, some fine to medium subrounded to subangular
Gravel, trace coarse Gravel to 2" pebbles, very stiff, very dense, moist. (TILL)

(3.8-3.9') Fragments of SHALE and LIMESTONE. (ROCK)

(0-4.8') Medium gray GRAVELY SILT and fine to medium subrounded to subangular
GRAVEL, few coarse subrounded Gravel and very fine Sand, trace 1-2" pebbles of
subrounded Limestone, loose, no plasticity, moist. (TILL)

(0-1.6') Medium gray GRAVELY SILT and fine to medium subrounded to subangular
GRAVEL, few coarse subrounded Gravel and very fine Sand, trace 1-2" pebbles of
subrounded Limestone, loose, no plasticity, moist. (TILL)

NA

1

2

3

NA

5-10

10-14

14-15

NA

0.04

0.29

0.01

0.00

0.02
0.02

Steel flushmount
cover

Locking J-Plug

Concrete Pad (0-
0.5' bgs)

Bentonite Pellet
Seal (0.3-0.8'
bgs)

#00 Silica Sand
Pack (0.8-1' bgs)

1" Sch 40 PVC
Riser (0.23'-1.88'
bgs)

#0 Silica Sand
Pack (1-3' bgs)

1" Sch 40 PVC
0.010" Slot
Screen (1.88-
11.88' bgs)

1" Sch 40 PVC
Cap at base of
Screen (11.88-
12.28' bgs)

Formation
Collapse (3-15'
bgs)

End of Boring at 15' bgs.

Dark gray stiff, dense, no plasticity, moist to wet (3.9-4'). (TILL)
Large Limestone fragments, moist (4.5-4.7').



Date Start/Finish:

Stratigraphic Description
Well/Boring
Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
Drilling Company:
Driller's Name:
Drilling Method:
Sampling Method:
Rig Type:
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525 French Road
Utica, New York

Phil Orsi

6/2/2010
Zebra Environmental

NA' AMSL

6' bgs

Daniel Zuck

A2-B4
Lockheed Martin Corporation

NA
NA

NA' AMSL
1.5" by 5' Acetate Liner

Direct Push

Track-Mounted Geoprobe Rig

NJ001020.1.2
A2-B4.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-4' bgs.  Analytical sample collected from 5-6' bgs for
VOCs.  DUP-060210 collected.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

NA

2.5

(0-4') Dark brown-red GRAVELY SILT. (FILL)

(0-0.3') Slough; dark brown GRAVELY SILT. (TILL)

(0.3-2.5') Red-brown GRAVELY SILT and fine to medium subrounded to subangular
GRAVEL, few coarse subrounded Sand, trace coarse subrounded to subangular
Gravel, trace very fine to fine Sand, stiff, no plasticity, moist. (TILL)

Stone fragment in tip of shoe.

NA

1

NA

4-6

NA

0.48

0.97

Collapsed
material (0-6'
bgs)

Refusal at 6' bgs. End of boring.



Date Start/Finish:

Stratigraphic Description
Well/Boring
Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
Drilling Company:
Driller's Name:
Drilling Method:
Sampling Method:
Rig Type:
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525 French Road
Utica, New York

Phil Orsi

6/2-6/3/2010
Zebra Environmental

509.40' AMSL

15.5' bgs

Daniel Zuck

A2-B5/A2-PZ4
Lockheed Martin Corporation

1128047.6
1167600.0

509.56' AMSL
1.5" by 5' Acetate Liner

Direct Push

Track-Mounted Geoprobe Rig

NJ001020.1.2
A2-B5_A2-PZ4.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-4' bgs.  Analytical sample collected from 8-9' bgs for
VOCs.  MS/MSD collected.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

NA

4.8

4.8

(0-4') Dark brown/red-brown SAND and fine to coarse GRAVEL. (FILL)

(0-0.8') Slough/FILL; Medium dark brown GRAVELY SILT, some Sand. (FILL)

(0.8-3.9') Red-brown and gray GRAVELY SILT and fine to medium subrounded to
subangular GRAVEL, few coarse subrounded Sand, trace very fine to fine Sand,
trace coarse subrounded to subangular Gravel, stiff, no plasticity, moist. (TILL)

(3.9-4.8') Medium gray to dark gray GRAVELY SILT and fine to medium subrounded
to subangular Gravel, few very fine to fine Sand, trace coarse subrounded to
subangular Gravel, very dense, very stiff, no plasticity, moist. (TILL)

(0-1.5') Slough; Red-brown and medium brown GRAVELY SILT, wet. (TILL)

(1.5-2.4') Medium gray to dark gray GRAVELY SILT and fine to medium subrounded
to subangular Gravel, few very fine to fine Sand, trace coarse subrounded to
subangular Gravel, very dense, very stiff, no plasticity, moist. (TILL)

(2.4-3.3') Dark gray varved CLAY, trace coarse subrounded Sand and very fine
Sand, stiff, low to no plasticity, moist. (CLAY)

(3.3-4.8)' Dark gray SANDY SILT and very fine to fine SAND, some medium coarse
subrounded Sand, trace medium to coarse subrounded to subangular Gravel, very
dense, no plasticity, moist to wet. (TILL)

NA

1

2

NA

4-10

10-15

NA

0.71

0.22

3.4

6.3

0.44

0.78

0.68

Steel flushmount
cover

Locking J-Plug

Concrete Pad (0-
0.5' bgs)

Bentonite Pellet
Seal (0.4-1' bgs)

#00 Silica Sand
Pack (1-1.5' bgs)

1" Sch 40 PVC
Riser (0.17-2.55'
bgs)

#0 Silica Sand
Pack (1.5-13'
bgs)

1" Sch 40 PVC
0.010" Slot
Screen (2.55-
14.55' bgs)

Formation
Collapse (13-15'
bgs)

1" Sch 40 PVC
Cap at base of
Screen (14.55-
14.95' bgs)End of Boring at 15.5' bgs.

(2.1-3.9') Wet, saturated in pockets, medium stiff.
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525 French Road
Utica, New York

Phil Orsi

6/2-6/3/2010
Zebra Environmental

510.03' AMSL

14' bgs

Daniel Zuck

A2-B6/A2-PZ5
Lockheed Martin Corporation

1128059.7
1167636.2

510.24' AMSL
1.5" by 5' Acetate Liner

Direct Push

Track-Mounted Geoprobe Rig

NJ001020.1.2
A2-B6_A2-PZ5.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-3.5' bgs.  Analytical sample collected from 7-8' bgs for
VOCs.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

NA

1.5

4.8

3.9

(0-3.5') Medium to dark brown GRAVELY SILT and SAND, loose, moist. (FILL)

(0-1.5') Slough; Dark brown fill material.

(1.5-3.6') Red-brown GRAVELY SILT and fine to medium subrounded to subangular
GRAVEL, few coarse subrounded Sand, trace coarse subrounded to subangular
Gravel, trace very fine to fine Sand, stiff, no plasticity, moist. (TILL)

(0-1.7') Red-brown GRAVELY SILT and fine to medium subrounded to subangular
GRAVEL, few coarse subrounded Sand, trace coarse subrounded to subangular
Gravel, trace very fine to fine Sand, stiff, no plasticity, moist. (TILL)

(1.7-3.5') Dark gray varved CLAY, trace coarse Sand to fine subrounded Gravel,
stiff, low to no plasticity, moist. (CLAY)

(3.5-4.8') Medium gray SANDY SILT and very fine to fine SAND, few coarse Sand to
fine subrounded to subangular Gravel, trace medium to coarse subrounded to
subangular Gravel, medium dense, no plasticity, moist. (TILL)

(0-1') Slough/Fill; dark brown.

(1-3.9') Medium gray SANDY SILT and very fine to fine SAND, few coarse Sand to
fine subrounded to subangular Gravel, trace medium to coarse subrounded to
subangular Gravel, medium dense, no plasticity, moist. (TILL)

NA

1

2

3

NA

3.5-5

5-10

10-14

NA

0.29
0.39
0.21

0.42

0.8

0.5

0.71

0.60

Steel flushmount
cover

Locking J-Plug

Concrete Pad (0-
0.5' bgs)

Bentonite Pellet
Seal (0.3-1' bgs)

#00 Silica Sand
Pack (1-1.5' bgs)

#0 Silica Sand
Pack (1.5-2.5'
bgs)

1" Sch 40 PVC
Riser (0.21-2.18'
bgs)

1" Sch 40 PVC
0.010" Slot
Screen (2.18-
12.18' bgs)

Formation
Collapse (2.5-14'
bgs)

1" Sch 40 PVC
Cap at base of
Screen (12.18-
12.58' bgs)

End of Boring at 14' bgs.
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525 French Road
Utica, New York

Phil Orsi

6/2/2010
Zebra Environmental

NA' AMSL

6' bgs

Daniel Zuck

A2-B7
Lockheed Martin Corporation

NA
NA

NA' AMSL
1.5" by 5' Acetate Liner

Direct Push

Track-Mounted Geoprobe Rig

NJ001020.1.2
A2-B7.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-4' bgs.  No analytical sample collected.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

NA

0.8

(0-4') Dark brown/red-brown SANDY and GRAVELY SILT, wet. (FILL)

(0-0.8') Fractured SHALE (Gravel/Fill material) and trace pieces of Silt screen.
(Rock)

NA

1

NA

4-6

NA

NA

Collapsed
material (0-6'
bgs)

End of boring at 6' bgs.
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525 French Road
Utica, New York

Phil Orsi

6/2-6/3/2010
Zebra Environmental

509.74' AMSL

18' bgs

Daniel Zuck

A2-B8/A2-PZ6
Lockheed Martin Corporation

1128031.6
1167599.7

509.92' AMSL
1.5" by 5' Acetate Liner

Direct Push

Track-Mounted Geoprobe Rig

NJ001020.1.2
A2-B8_A2-PZ6.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-4' bgs.  Analytical sample collected from 9-10' bgs for
VOCs.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

NA

2.6

4.8

2.7

(0-4') Dark brown-red GRAVELY SILT and SAND, moist to wet. (FILL)

(0-0.8') Slough; dark brown SILT and SAND, wet. (FILL)

(0.8-2.6') Dark red-brown GRAVELY SILT and fine to medium subrounded to
subangular GRAVEL, few coarse subrounded Sand, trace coarse subrounded to
subangular Gravel, stiff, no plasticity, moist. (TILL)

(0-1.7') Slough; dark red brown SILT and SAND, loose, saturated. (TILL)

(1.7-3.3') Dark red-brown GRAVELY SILT and fine to medium subrounded to
subangular GRAVEL, few coarse subrounded Sand, trace coarse subrounded to
subangular Gravel, soft to medium stiff, no plasticity, saturated. (TILL)

(3.3-4.8') Medium gray GRAVELY SILT and fine to medium subrounded to
subangular GRAVEL, few coarse subrounded to subangular SAND, trace very fine
to medium Sand, dense, stiff, no plasticity, moist.  Trace chemical-like odor. (TILL)

(0-1.7') Medium gray GRAVELY SILT and fine to medium subrounded to subangular
GRAVEL, few coarse subrounded to subangular SAND, trace very fine to medium
Sand, dense, stiff, no plasticity, moist.  Trace chemical-like odor. (TILL)

(1.7-2.7') Dark gray varved CLAY, trace coarse subrounded Sand, trace very fine
Sand, very stiff, low to no plasticity, moist. (CLAY)

(0-1.8') Dark gray SILT, some fine Gravel to coarse subrounded to subangular
Sand, few very fine to fine Sand, dense, stiff, no plasticity, moist to wet. (TILL)

NA

1

2

3

NA

4-5

5-10

10-15

NA

41.1
17.8

56.2

78.2

346.5

2.8

1.3

Steel flushmount
cover

Locking J-Plug

Concrete Pad (0-
0.5' bgs)

Bentonite Pellet
Seal (0.2-0.69'
bgs)

#00 Silica Sand
Pack (0.69-0.89'
bgs)

1" Sch 40 PVC
Riser (0.14-1.89'
bgs)

#0 Silica Sand
Pack (0.89-5.5'
bgs)

1" Sch 40 PVC
0.010" Slot
Screen (1.89-
13.89' bgs)

Formation
Collapse (5.5-18'
bgs)

1" Sch 40 PVC
Cap at base of
Screen (13.89-
14.29' bgs)



Well/Boring
Stratigraphic Description Construction

Client:

Site Location:

Well/Boring ID:

Borehole Depth:
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A2-B8/A2-PZ6

18' bgs

525 French Road
Utica, New York

Lockheed Martin Corporation

NJ001020.1.2
A2-B8_A2-PZ6.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-4' bgs.  Analytical sample collected from 9-10' bgs for
VOCs.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

2.5
(0-1.8') Dark gray SILT, some fine Gravel to coarse subrounded to subangular
Sand, few very fine to fine Sand, dense, stiff, no plasticity, moist to wet. (TILL)

(1.8-2.5') Medium to light gray SILT, some fine Gravel to coarse subrounded to
subangular Sand, few very fine to fine Sand, very dense, very stiff, no plasticity, dry
to moist. (TILL)

4 15-18

1.1

0.43

Formation
Collapse (5.5-18'
bgs)

End of Boring at 18' bgs.
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Stratigraphic Description
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Well/Boring ID:
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Location:

Northing:
Drilling Company:
Driller's Name:
Drilling Method:
Sampling Method:
Rig Type:
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525 French Road
Utica, New York

Phil Orsi

6/2-6/3/2010
Zebra Environmental

509.59' AMSL

20' bgs

Daniel Zuck

A2-B9/A2-PZ7
Lockheed Martin Corporation

1128056.7
1167620.1

509.74' AMSL
1.5" by 5' Acetate Liner

Direct Push

Track-Mounted Geoprobe Rig

NJ001020.1.2
A2-B9_A2-PZ7.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-4' bgs.  Analytical sample collected from 10-11' bgs
for VOCs.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

NA

2.8

2.25

3.25

(0-4') Dark brown GRAVELY SILT and SAND, moist to wet. (FILL)

(0-1.2') Slough.

(1.2-2.35') Red-gray GRAVELY SILT fine to medium subrounded to subangular
GRAVEL, few coarse subrounded Sand, trace very fine to fine Sand, trace coarse
subrounded to subangular Gravel, soft, low plasticity, wet. (TILL)

(2.35-2.8') Medium gray SANDY SILT and very fine to fine SAND, few medium to
coarse subangular Sand, trace medium to coarse subrounded to subangular Gravel,
loose, soft, no plasticity, moist. (TILL)

(0-0.1') Slough.

(0.1-1.9') Reddish brown and gray GRAVELY SILT and fine to medium subrounded
to subangular GRAVEL, few coarse subrounded to subangular Sand, trace coarse
subangular Gravel, trace very fine to fine Sand, stiff, no plasticity, moist. (TILL)

(1.9-2.25') Medium grayish brown SANDY SILT and very fine to fine Sand, trace fine
subrounded to subangular Gravel to coarse subrounded to subangular Sand, loose,
no plasticity, wet. (TILL)

(0-1.2') Slough.

(1.2-3.25') Medium grayish brown SANDY SILT and very fine to fine Sand, trace fine
subrounded to subangular Gravel to coarse subrounded to subangular Sand, loose,
no plasticity, wet. Dry to moist (2.2-3.25'). (TILL)

(0-3.6') Medium grayish brown SANDY SILT and very fine to fine SAND, trace fine
subrounded to subangular Gravel to coarse subrounded to subangular Sand, loose,
no plasticity, wet. (TILL)

NA

1

2

3

NA

4-5

5-10

10-15

NA

0.37
1.01
0.61

0.99

25.9

145.2

0.0

Steel flushmount
cover

Locking J-Plug

Concrete Pad (0-
0.5' bgs)

Bentonite Pellet
Seal (0.3-1' bgs)

#00 Silica Sand
Pack (1-1.57'
bgs)

1" Sch 40 PVC
Riser (0.13-2.57'
bgs)

#0 Silica Sand
Pack (1.57-3'
bgs)

1" Sch 40 PVC
0.010" Slot
Screen (2.57-
14.96' bgs)

Formation
Collapse (3-20'
bgs)

1" Sch 40 PVC
Cap at base of
Screen (14.56-
14.96' bgs)



Well/Boring
Stratigraphic Description Construction

Client:

Site Location:

Well/Boring ID:

Borehole Depth:
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A2-B9/A2-PZ7

20' bgs

525 French Road
Utica, New York

Lockheed Martin Corporation

NJ001020.1.2
A2-B9_A2-PZ7.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-4' bgs.  Analytical sample collected from 10-11' bgs
for VOCs.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

4.3
(0-3.6') Medium grayish brown SANDY SILT and very fine to fine SAND, trace fine
subrounded to subangular Gravel to coarse subrounded to subangular Sand, loose,
no plasticity, wet. (TILL)

(3.6-4.3') Light gray gravel sized fractured SHALE and rock powder, dry.
(BEDROCK)

4 15-20
0.03

0.14

Formation
Collapse (3-20'
bgs)

End of Boring at 20' bgs.
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Drilling Company:
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Drilling Method:
Sampling Method:
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525 French Road
Utica, New York

Phil Orsi

5/18-5/19/2010
Zebra Environmental

508.57' AMSL

20' bgs

Daniel Zuck

PZ-22
Lockheed Martin Corporation

1127892.0
1167152.2

505.54' AMSL
1.5" by 5' Acetate Liner

Direct Push

Track-Mounted Geoprobe Rig

NJ001020.1.2
PZ-22.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-5' bgs.  No analytical sample collected.
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NJB

NA

4.8

4.8

(0-5') Fill material. (FILL)

(0-1') Slough; medium brown SILTY Soils with organics and medium Gravel. (FILL)

(1-3.1') Medium gray GRAVELY SILT and fine to medium subrounded to subangular
Gravel, few very fine to medium Sand, trace coarse Gravel subrounded, stiff, low to
no plasticity, wet. (TILL)

(3.1-4.8') Medium gray GRAVELY SILT and fine to medium subrounded to
subangular Gravel, few very fine to medium Sand, trace coarse Gravel subrounded,
stiff, low plasticity, dry to moist. (TILL)

(0-0.75') Slough.

(0.75-2.2') Medium gray GRAVELY SILT and fine to medium subrounded to
subangular Gravel, few very fine to medium Sand, trace coarse Gravel subrounded,
stiff, low plasticity, dry to moist. (TILL)

(2.2-2.5') Fragmented LIMESTONE. (ROCK)

(2.5-4.8') Dark gray GRAVELY SILT and fine to medium subrounded to subangular
GRAVEL, some coarse subrounded Sand, few fine to medium Sand, trace coarse
subangular Gravel, dense, no plasticity, moist. (TILL)

(0-0.25') Slough.
(0.25-0.6') Dark gray GRAVELY SILT and fine to medium subrounded to subangular
GRAVEL, some coarse subrounded Sand, few fine to medium Sand, trace coarse

NA

1

2

NA

5-10

10-15

NA

0.0

0.0

0.0

0.0

0.0

0.0

0.0
0.0

Locking J-Plug

Steel Protective
Casing

1" Sch 40 PVC
Riser (3' ags-
1.49' bgs)

Concrete Pad (0-
0.5' bgs)

Bentonite Seal
(0.3-0.8' bgs)

#00 Silica Sand
Pack (0.8-1' bgs)

1" Sch 40 PVC
0.010" Slot
Screen (1.49-
11.49' bgs)

#0 Silica Sand
Pack (1-12.07'
bgs)

1" Sch 40 PVC
Cap at base of
Screen (11.49-
11.89' bgs)



Well/Boring
Stratigraphic Description Construction

Client:

Site Location:

Well/Boring ID:

Borehole Depth:
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PZ-22

20' bgs

525 French Road
Utica, New York

Lockheed Martin Corporation

NJ001020.1.2
PZ-22.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-5' bgs.  No analytical sample collected.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

4.8

subangular Gravel, dense, no plasticity, moist. (TILL)

(0.6-2.4') Dark gray varved CLAY stiff to very stiff, low to no plasticity, moist. (CLAY)

(2.4-3.3') Dark gray SANDY CLAY and medium to coarse subangular to angular
SAND, some varved layers, trace medium to coarse angular Gravel, stiff, no
plasticity, moist to wet. (CLAY)

(3.3-4.8') Medium to dark gray SANDY SILT and fine to medium subangular Sand,
some very fine Sand, trace coarse Sand to fine Gravel, medium dense, no plasticity,
wet. (TILL)

3 15-20

0.0

0.0

0.0

End of Boring at 20' bgs.
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Borehole Depth:
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Drilling Method:
Sampling Method:
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525 French Road
Utica, New York

Phil Orsi

5/18-5/19/2010
Zebra Environmental

510.07' AMSL

25' bgs

Daniel Zuck

PZ-23
Lockheed Martin Corporation

1127942.3
1167258.7

507.05' AMSL
1.5" by 5' Acetate Liner

Direct Push

Track-Mounted Geoprobe Rig

NJ001020.1.2
PZ-23.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-4.5' bgs.  Analytical sample collected from 6-7' bgs for
VOCs.  DUP-051810 collected.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

NA

1.05

4.0

4.8

(0-4.5')  Hand cleared. (FILL)

(0-0.6') Slough; Back fill soil with organics. (FILL)

(0.6-1.05')  Light to medium brown SILTY SAND and very fine to medium
subrounded to subangular SAND, trace Clay, medium dense, no plasticity,
wet.(TILL)

(0-0.5') Slough.

(0.5-1.9') Reddish gray GRAVELY SILT and fine subrounded to subangular
GRAVEL, few medium to coarse Sand, trace medium to coarse Limestone
fragments and Gravel, medium stiff, no plasticity, moist to wet.(TILL)

(1.9-4') Medium gray GRAVELY SILT and fine subrounded to subangular GRAVEL,
few medium to coarse Sand, trace medium to coarse angular Limestone Gravel
fragments, stiff, no plasticity, moist to wet.(TILL)

(0-3.7') Medium gray GRAVELY SILT and fine subrounded to subangular GRAVEL,
few medium to coarse Sand, trace medium to coarse angular Limestone Gravel
fragments, stiff, no plasticity, moist to wet.(TILL)

(3.7-4.8') Medium to dark gray CLAY, few coarse subrounded Sand, varved, stiff,
low plasticity, moist.(CLAY)

(0-0.9') Slough.

NA

1

2

3

NA

4.5-5

5-10

10-15

0.0

0.0
0.0

0.0

0.0

0.0

0.0

Locking J-Plug

Steel Protective
Casing

Concrete Pad (0-
0.5' bgs)

Bentonite/concrete
Grout (0-16'
bgs)

1" Sch 40 PVC
Riser (3' ags-
18.07' bgs)



Well/Boring
Stratigraphic Description Construction

Client:

Site Location:

Well/Boring ID:

Borehole Depth:
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PZ-23

25' bgs

525 French Road
Utica, New York

Lockheed Martin Corporation

NJ001020.1.2
PZ-23.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-4.5' bgs.  Analytical sample collected from 6-7' bgs for
VOCs.  DUP-051810 collected.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

4.8

4.5

(0.9-3.2') Medium to dark gray CLAY, few coarse subrounded Sand, varved, stiff,
low plasticity, moist.(CLAY)

(3.2-4.8') Medium to dark gray SANDY SILT and medium subangular to angular
SAND, some fine to medium Sand, trace coarse Sand to fine subangular to angular
Gravel, loose to medium dense, no plasticity, pockets of saturation.(TILL)

(0-1.1') Slough.

(1.1-3.1') Medium to dark gray SANDY SILT and medium subangular to angular
SAND, some fine to medium Sand, trace coarse Sand to fine subangular to angular
Gravel, loose to medium dense, no plasticity, pockets of saturation.(TILL)

(3.1-4.5') Dark gray GRAVELY SILT and fine to medium subangular to angular
GRAVEL, few coarse subrounded Sand to medium Sand, very dense, no plasticity,
wet, trace pockets of saturation.(TILL)

4

5

15-20

20-25

0.0

0.0

0.0

0.0

0.0

Bentonite Seal
(16-17' bgs)

#0 Silica Sand
Pack (17-20.4'
bgs)

1" Sch 40 PVC
0.010" Slot
Screen (18.07-
20.07' bgs)

1" Sch 40 PVC
Cap at base of
Screen (20.07-
20.47' bgs)

End of Boring at 25' bgs.
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Stratigraphic Description
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Construction
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Drilling Method:
Sampling Method:
Rig Type:
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525 French Road
Utica, New York

Phil Orsi

5/18-5/19/2010
Zebra Environmental

504.77' AMSL

14.47' bgs

Daniel Zuck

PZ-24
Lockheed Martin Corporation

1127988.3
1167390.9

504.77' AMSL
1.5" by 5' Acetate Liner

Direct Push

Track-Mounted Geoprobe Rig

NJ001020.1.2
PZ-24.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-5' bgs.  Analytical sample collected from 10-11' bgs
for VOCs.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

NA

2.5

4.8

(0-5') Hand cleared. (FILL)

(0-2.2') Medium brown SILTY SAND and very fine to medium subangular to angular
SAND, few coarse subrounded Sand, trace Clay lenses at 0.8', trace medium to
coarse limestone Gravel, loose to medium dense, wet (0-1.3'), saturated (1.3-2.2').
(TILL)

(2.2-2.5') Brownish gray SILTY CLAY, medium stiff, low to medium plasticity,
saturated. (CLAY)

(0-1.2') Slough.

(1.2-2.95') Brownish gray SILTY CLAY, medium stiff, low to medium plasticity,
saturated. (CLAY)

(2.95-4.15') Brownish gray SILT, trace Clay lenses (3.1-3.4'), soft, very loose, fully
saturated. (TILL)

(4.15-4.8') Dark to medium gray CLAY, stiff, low plasticity, wet. (CLAY)

NA

1

2

NA

5-10

10-14

NA

0.0

0.0

0.0

0.0

0.0

Locking J-Plug

Steel Protective
Casing

Concrete Pad (0-
0.5' bgs)

Sand Drain (0.5-
1' bgs)

1" Sch 40 PVC
Riser (3' ags-
1.49' bgs)

Bentonite Seal
(1-3'  bgs)

#00 Silica Sand
Pack (3-3.5' bgs)

#0 Silica Sand
Pack (3.5-14.47'
bgs)

1" Sch 40 PVC
0.010" Slot
Screen (4.07-
14.07' bgs)

1" Sch 40 PVC
Cap at base of
Screen (14.07-
14.47' bgs)

End of Boring at 14.47' bgs.
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Stratigraphic Description
Well/Boring
Construction
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Casing Elevation:
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Surface Elevation:
Borehole Depth:

Well/Boring ID:
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Location:

Northing:
Drilling Company:
Driller's Name:
Drilling Method:
Sampling Method:
Rig Type:

S
am

pl
e 

R
un

 N
um

be
r

S
am

pl
e/

In
t/T

yp
e

P
ID

 H
ea

ds
pa

ce
 (p

pm
)

A
na

ly
tic

al
 S

am
pl

e

G
eo

lo
gi

c 
C

ol
um

n

R
ec

ov
er

y 
(fe

et
)

D
E

P
TH

E
LE

V
A

TI
O

N

Project:

Remarks:

Page: 1 of 2
Data File: 2/28/2011

Template:
Date: Created/Edited by:

510

505

500

495

0

5

10

15

525 French Road
Utica, New York

Phil Orsi

5/17/2010
Zebra Environmental

510.62' AMSL

20.11' bgs

Daniel Zuck

PZ-25
Lockheed Martin Corporation

1128028.4
1167475.2

507.54' AMSL
1.5" by 5' Acetate Liner

Direct Push

Track-Mounted Geoprobe Rig

NJ001020.1.2
PZ-25.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-4' bgs.  Analytical sample collected from 7-8' bgs for
VOCs.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

NA

0.8

4.8

4.8

7.5

(0-4') Hand cleared; backfill. (FILL)

(0-0.8') Reddish brown GRAVELY SILT and fine to medium subangular to angular
GRAVEL, few medium to coarse subangular to angular Sand, trace coarse
subrounded Gravel, medium dense to dense, no plasticity, moist. (TILL)

(0-0.35') Reddish brown GRAVELY SILT and fine to medium subangular to angular
GRAVEL, few medium to coarse subangular to angular Sand, trace coarse
subrounded Gravel, medium dense to dense, no plasticity, moist. (TILL)

(0.35-4.8') Light to medium gray GRAVELY SILT and fine to medium subangular to
angular Gravel, some very fine to coarse subrounded Sand, few coarse angular
Limestone Gravel, trace fine 1.5" Pebbles, medium dense, dry to moist. (TILL)

(0-0.65') Slough.

(0.65-3.2') Light to medium gray GRAVELY SILT and fine to medium subangular to
angular Gravel, some very fine to coarse subrounded Sand, few coarse angular
Limestone Gravel, trace fine 1.5" Pebbles, medium dense, dry to moist. (TILL)

(3.2-4.8') Medium dark gray varved CLAY, stiff, low to no plasticity, moist. (CLAY)

(0-2') Slough.

(2-5') Light to medium gray GRAVELY SILT and fine to medium subangular Gravel,
some very fine to coarse subrounded Sand, few coarse angular Limestone and
Shale Gravel, trace fine 1.5" Pebbles, medium dense, no plasticity, moist to wet.
(TILL)

NA

1

2

3

4

NA

4-5

5-10

10-13

13-18

NA

0.0

0.0

0.0

0.0

0.0

0.0

0.0

Locking J-Plug

Steel Protective
Casing

Concrete Pad (0-
0.8' bgs)

1" Sch 40 PVC
Riser (3' ags-
9.67' bgs)

Bentonite Seal
(0.8-8' bgs)

#0 Silica Sand
Pack (8-20.11'
bgs)

1" Sch 40 PVC
0.010" Slot
Screen (9.67-
19.67' bgs)



Well/Boring
Stratigraphic Description Construction

Client:

Site Location:

Well/Boring ID:

Borehole Depth:
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PZ-25

20.11' bgs

525 French Road
Utica, New York

Lockheed Martin Corporation

NJ001020.1.2
PZ-25.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-4' bgs.  Analytical sample collected from 7-8' bgs for
VOCs.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

0.9

(2-5') Light to medium gray GRAVELY SILT and fine to medium subangular Gravel,
some very fine to coarse subrounded Sand, few coarse angular Limestone and
Shale Gravel, trace fine 1.5" Pebbles, medium dense, no plasticity, moist to wet.
(TILL)

(0-0.9') Light to medium gray GRAVELY SILT and fine to medium subangular
GRAVEL, some very fine to coarse subrounded Sand, few coarse angular
Limestone and Shale Gravel, trace fine 1.5" Pebbles, medium dense, no plasticity,
wet to saturated. (TILL)5 18-20

0.0

0.0

1" Sch 40 PVC
Cap at base of
Screen (19.67-
20.11' bgs)

End of Boring at 20.11' bgs.
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Stratigraphic Description
Well/Boring
Construction
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Casing Elevation:
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Surface Elevation:
Borehole Depth:

Well/Boring ID:
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Location:

Northing:
Drilling Company:
Driller's Name:
Drilling Method:
Sampling Method:
Rig Type:
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525 French Road
Utica, New York

Phil Orsi

5/17/2010
Zebra Environmental

510.95' AMSL

20' bgs

Daniel Zuck

PZ-26
Lockheed Martin Corporation

1128056.2
1167534.2

507.8' AMSL
1.5" by 5' Acetate Liner

Direct Push

Track-Mounted Geoprobe Rig

NJ001020.1.2
PZ-26.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-2.6' bgs.  Analytical sample collected from 8-9' bgs for
VOCs.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

NA

2.6

4.8

4.8

(0-2.6') Fill. (FILL)

(2.6-5) Reddish brown GRAVELY SILT and fine to coarse subrounded to angular
Limestone GRAVEL, trace medium to coarse subrounded Sand, medium dense, no
plasticity, dry to moist. (TILL)

(0-4.8') Reddish brown GRAVELY SILT and fine to coarse subrounded to angular
Limestone GRAVEL, trace medium to coarse subrounded Sand, medium dense, no
plasticity, dry to moist. (TILL)

(0-2.2') Reddish brown GRAVELY SILT and fine to coarse subrounded to angular
Limestone GRAVEL, trace medium to coarse subrounded Sand, medium dense, no
plasticity, dry to moist. (TILL)

(2.2-4.8') Dark gray varved CLAY, stiff, low to no plasticity, moist. (CLAY)

(0-1') Slough.

(1-1.8') Reddish brown SILTY SAND and fine to coarse subrounded to subangular
SAND, loose, moist. (TILL)

(1-1.8') Reddish brown SILTY SAND and fine to coarse subrounded to subangular
SAND, loose, moist. (TILL)

NA

1

2

3

NA

2.6-5

5-10

10-15

NA

0.0

0.0

0.0

0.0

0.0

0.0

Locking J-Plug

Steel Protective
Casing

Concrete Pad (0-
0.8' bgs)

1" Sch 40 PVC
Riser (3' ags-
9.42' bgs)

Bentonite Seal
(0.8-8' bgs)

1" Sch 40 PVC
0.010" Slot
Screen (9.42-
19.42' bgs)

#0 Silica Sand
Pack (8-19.82'
bgs)



Well/Boring
Stratigraphic Description Construction

Client:

Site Location:

Well/Boring ID:

Borehole Depth:
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PZ-26

20' bgs

525 French Road
Utica, New York

Lockheed Martin Corporation

NJ001020.1.2
PZ-26.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-2.6' bgs.  Analytical sample collected from 8-9' bgs for
VOCs.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

4.8 (1.8-4.8') Dark gray SANDY SILT and fine to medium subangular SAND, few
medium to coarse subrounded to subangular Limestone Gravel, medium dense,
wet. (TILL)

4 15-20

0.0

1" Sch 40 PVC
Cap at base of
Screen (19.42-
19.82' bgs)End of Boring at 20' bgs.



Date Start/Finish:

Stratigraphic Description
Well/Boring
Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
Drilling Company:
Driller's Name:
Drilling Method:
Sampling Method:
Rig Type:
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525 French Road
Utica, New York

Phil Orsi

5/17/2010
Zebra Environmental

504.12' AMSL

17' bgs

Daniel Zuck

PZ-27
Lockheed Martin Corporation

1127870.1
1167159.4

504.39' AMSL
1.5" by 5' Acetate Liner

Direct Push

Track-Mounted Geoprobe Rig

NJ001020.1.2
PZ-27.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-4' bgs.  Analytical sample collected from 9-10' bgs for
VOCs.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

NA

5.15

4.8

4.5

(0-4') Hand cleared/air knifed. (FILL)

(0-3') Medium brown (hints of red) GRAVELY SILT and medium to coarse
subangular to angular Limestone GRAVEL, trace fine to medium Sand, very dense,
no plasticity, dry to moist. (TILL)

(3-5.15') Dark gray varved CLAY, very dense, low plasticity, dry to moist. (CLAY)

(0.9-3.1') Medium to dark brown SANDY CLAY and fine to medium SAND, trace
coarse Limestone Gravel, medium dense, no plasticity, moist. (CLAY)

(3.1-4.8') Medium to dark brown SANDY CLAY and fine to coarse subangular to
angular SAND, trace coarse Limestone Gravel, medium dense, no plasticity, wet.
(CLAY)

(2.1-3.8') Light to medium gray SANDY SILT and very fine to coarse subangular to
angular SAND, few fine angular Gravel, trace coarse subrounded to subangular
Limestone Gravel, medium dense, dry to moist. (TILL)

(0-1') Slough, cave in.

(1-4.5') Light medium gray SANDY SILT, some fine to medium Limestone and Shale
fragments/Gravel, some very fine to medium subangular to angular, loose to
medium dense, dry to moist. (TILL)

NA

1

2

3

NA

4-9

9-14

14-17

NA

0.0

0.0

0.0

0.0

0.0

0.0

Locking J-Plug

Steel Protective
Casing

Concrete Pad (0-
0.8' bgs)

1" Sch 40 PVC
Riser (3' ags-
5.07' bgs)

Bentonite Seal
(0.8-3' bgs)

#0 Silica Sand
Pack (3-15.47'
bgs)

1" Sch 40 PVC
0.010" Slot
Screen (5.07-
15.07' bgs)

1" Sch 40 PVC
Cap at base of
Screen (15.07-



Well/Boring
Stratigraphic Description Construction

Client:

Site Location:

Well/Boring ID:

Borehole Depth:
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17' bgs

525 French Road
Utica, New York

Lockheed Martin Corporation

NJ001020.1.2
PZ-27.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-4' bgs.  Analytical sample collected from 9-10' bgs for
VOCs.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

(1-4.5') Light medium gray SANDY SILT, some fine to medium Limestone and Shale
fragments/Gravel, some very fine to medium subangular to angular, loose to
medium dense, dry to moist. (TILL)0.0

15.47' bgs)
Formation
Collapse (15.47-
17' bgs)

End of Boring at 17' bgs.



Date Start/Finish:

Stratigraphic Description
Well/Boring
Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
Drilling Company:
Driller's Name:
Drilling Method:
Sampling Method:
Rig Type:
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525 French Road
Utica, New York

Jon Cewl

5/25 & 5/27/2010
Zebra Environmental

504.12' AMSL

22' bgs

Daniel Zuck

PZ-28
Lockheed Martin Corporation

1127870.1
1167159.4

504.39' AMSL
2.5" by 5' Acetate Liner

Direct Push

Track-Mounted Geoprobe Rig

NJ001020.1.2
PZ-28.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-5' bgs.  Analytical sample collected from 15-16' bgs
for VOCs.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

NA

4.5

4.9

(0-5') Medium brown and gray FILL and native SANDY SILT. (FILL)

(0-4.5') Medium dark gray GRAVELY SILT and fine to medium subrounded to
subangular GRAVEL, trace coarse subrounded Sand, trace coarse subrounded to
subangular Gravel, very dense, no plasticity, moist. (TILL)

(0-2.6') Medium dark gray GRAVELY SILT and fine to medium subrounded to
subangular GRAVEL, trace coarse subrounded Sand, trace coarse subrounded to
subangular Gravel, very dense, no plasticity, moist. (TILL)

(2.6-2.8') Dark gray very fine SAND, trace Silt, loose, no plasticity, moist to wet.
(TILL)

(2.8-4.9') Dark gray varved CLAY, trace very fine Sand, very stiff, low plasticity,
moist. (CLAY)

(0-1') Dark gray varved CLAY, trace very fine Sand, very stiff, low plasticity, moist.
(CLAY)

NA

1

2

NA

5-10

10-15

NA

0.0

0.0

0.0

0.0

0.6

Steel flushmount
cover

Locking J-Plug

Concrete Pad (0-
0.5' bgs)

Bentonite Pellet
Seal (0.4-1' bgs)

#00 Silica Sand
Pack (1-1.5' bgs)

1" Sch 40 PVC
Riser (0.24'-2.14'
bgs)

#0 Silica Sand
Pack (1.5-9' bgs)

1" Sch 40 PVC
0.010" Slot
Screen (2.14-
12.14' bgs)

1" Sch 40 PVC
Cap at base of
Screen (12.14-
12.54' bgs)

Formation
Collapse (9-22'
bgs)



Well/Boring
Stratigraphic Description Construction

Client:

Site Location:

Well/Boring ID:

Borehole Depth:
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PZ-28

22' bgs

525 French Road
Utica, New York

Lockheed Martin Corporation

NJ001020.1.2
PZ-28.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-5' bgs.  Analytical sample collected from 15-16' bgs
for VOCs.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

3.5

1.7

(1-1.75') Dark gray CLAYEY SILT, some fine to medium subrounded to subangular
Gravel, medium stiff to stiff, no plasticity, wet. (CLAY)

(1.75-3.5') Dark gray SANDY SILT and very fine to fine SAND, some medium
subangular Sand, few medium to coarse subrounded to subangular Gravel, trace
medium to coarse 2" subrounded to subangular Pebbles, dense, no plasticity, wet.
(TILL)

(0-1.35') Dark gray SANDY SILT and very fine to fine SAND, some medium
subangular Sand, few medium to coarse subrounded to subangular Gravel, trace
medium to coarse 2" subrounded to subangular Pebbles, dense, no plasticity, wet.
(TILL)

(1.35-1.7') Dark gray SHALE, 1-3mm layers, fractured. (BEDROCK)

3

4

15-20

20-22

0.0

0.0

0.0

0.0

Formation
Collapse (9-22'
bgs)

End of Boring at 22' bgs.



Date Start/Finish:

Stratigraphic Description
Well/Boring
Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
Drilling Company:
Driller's Name:
Drilling Method:
Sampling Method:
Rig Type:
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525 French Road
Utica, New York

Jon Cewl

5/25 & 5/27/2010
Zebra Environmental

503.84' AMSL

21' bgs

Daniel Zuck

PZ-29
Lockheed Martin Corporation

1127907.1
1167242.0

504.06' AMSL
2.5" by 5' Acetate Liner

Direct Push

Track-Mounted Geoprobe Rig

NJ001020.1.2
PZ-29.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-5' bgs.  Analytical sample collected from 6-7' bgs for
VOCs.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

NA

3.75

3.9

(0-5') Medium brown SAND an SILT and GRAVEL. (FILL)

(0-3.75') Medium brown/gray GRAVELY SILT and fine to medium subrounded to
subangular GRAVEL, few coarse Sand and coarse subrounded to subangular
Gravel, dense, stiff, no plasticity, wet (0-2.4'), moist (2.4-3.75'). (TILL)

(0-3.9') Medium brown/gray GRAVELY SILT and fine to medium subrounded to
subangular GRAVEL, few coarse Sand and coarse subrounded to subangular
Gravel, dense, stiff, no plasticity, moist. (TILL)

(0-2.7') Medium brown/gray GRAVELY SILT and fine to medium subrounded to
subangular GRAVEL, some fine to medium subrounded to subangular Sand, few
coarse Sand and coarse subrounded to subangular Gravel, dense, stiff, no
plasticity, moist.  Fractured Sandstone (1.85-2.9') and fractured Limestone (2.25-
2.4'). (TILL)

NA

1

2

NA

5-10

10-15

NA

5.2

0.0

Steel flushmount
cover

Locking J-Plug

Concrete Pad (0-
0.5' bgs)

Bentonite Pellet
Seal (0.3-1' bgs)

#00 Silica Sand
Pack (1-1.27'
bgs)

1" Sch 40 PVC
Riser (0.21'-2.27'
bgs)

#0 Silica Sand
Pack (1.27-12.1'
bgs)

1" Sch 40 PVC
0.010" Slot
Screen (2.27-
12.27' bgs)

1" Sch 40 PVC
Cap at base of
Screen (12.27-
12.67' bgs)

Formation
Collapse (12.1-
21' bgs)



Well/Boring
Stratigraphic Description Construction

Client:

Site Location:

Well/Boring ID:

Borehole Depth:
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PZ-29

21' bgs

525 French Road
Utica, New York

Lockheed Martin Corporation

NJ001020.1.2
PZ-29.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-5' bgs.  Analytical sample collected from 6-7' bgs for
VOCs.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

2.7

1

(0-2.7') Medium brown/gray GRAVELY SILT and fine to medium subrounded to
subangular GRAVEL, some fine to medium subrounded to subangular Sand, few
coarse Sand and coarse subrounded to subangular Gravel, dense, stiff, no
plasticity, moist.  Fractured Sandstone (1.85-2.9') and fractured Limestone (2.25-
2.4'). (TILL)

(0-0.3') Slough.

(0.3-1') Medium dark gray SANDY SILT and fine to medium SAND, few coarse Sand
to fine subrounded to subangular Grave;, medium dense, loose, no plasticity. (TILL)

3

4

15-20

20-21

0.3

0.0

Formation
Collapse (9-22'
bgs)

End of Boring at 21' bgs.



Date Start/Finish:

Stratigraphic Description
Well/Boring
Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
Drilling Company:
Driller's Name:
Drilling Method:
Sampling Method:
Rig Type:

S
am

pl
e 

R
un

 N
um

be
r

S
am

pl
e/

In
t/T

yp
e

P
ID

 H
ea

ds
pa

ce
 (p

pm
)

A
na

ly
tic

al
 S

am
pl

e

G
eo

lo
gi

c 
C

ol
um

n

R
ec

ov
er

y 
(fe

et
)

D
E

P
TH

E
LE

V
A

TI
O

N

Project:

Remarks:

Page: 1 of 2
Data File: 2/28/2011

Template:
Date: Created/Edited by:

505

500

495

490

0

5

10

15

525 French Road
Utica, New York

Jon Cewl

5/25 & 5/27/2010
Zebra Environmental

504.72' AMSL

21' bgs

Daniel Zuck

PZ-30
Lockheed Martin Corporation

1127969.2
1167400.7

505.08' AMSL
2.5" by 5' Acetate Liner

Direct Push

Track-Mounted Geoprobe Rig

NJ001020.1.2
PZ-30.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-5' bgs.  Analytical sample collected from 10-11' bgs
for VOCs.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

NA

2.7

3.8

(0-5') Medium brown SANDY SILT and GRAVEL. (FILL)

(0-0.2') Slough; Medium brown SANDY SILT and fine to medium subangular
GRAVEL. (FILL)

(0.2-0.8') Fractured LIMESTONE and PEBBLES. (ROCK)

(0.8-2.1') Dark gray SANDY SILT and fine to medium subangular SAND, some fine
to medium subrounded to subangular Gravel, few coarse Sand and coarse
subrounded to subangular Gravel, medium dense, medium stiff, no plasticity, wet.
(TILL)

(2.1-2.7') Dark brownish gray SILTY CLAY, few coarse Sand to fine subrounded to
subangular Gravel, trace coarse subrounded Gravel, stiff, low to no plasticity, moist.
(TILL)

(0-1.2') Dark gray varved CLAY, trace coarse subrounded Sand, stiff, low to no
plasticity, moist to wet. (CLAY)

(1.2-3.8') Medium dark gray SANDY SILT and very fine to medium subangular
SAND, some fine to medium subangular Gravel, trace coarse subrounded Gravel,
medium dense, no plasticity, wet, saturated (1.8-2.4'). (TILL)

(0-4.3') Medium dark gray SANDY SILT and very fine to medium subangular SAND,
some fine to medium subangular Gravel, trace coarse subrounded Gravel, fractured
Limestone (3.8-4'), medium dense, dense to very dense (3-4.3'), no plasticity, wet,
saturated (1.5-2'). (TILL)

NA

1

2

NA

5-10

10-15

NA

0.0
0.0

0.0

0.0

0.47

0.0

Steel flushmount
cover

Locking J-Plug

Concrete Pad (0-
0.5' bgs)

Bentonite Pellet
Seal (0.5-1' bgs)

#00 Silica Sand
Pack (1-1.2' bgs)

1" Sch 40 PVC
Riser (0.21'-2.01'
bgs)

#0 Silica Sand
Pack (1.2-3.2'
bgs)

1" Sch 40 PVC
0.010" Slot
Screen (2.01-
10.01' bgs)

1" Sch 40 PVC
Cap at base of
Screen (10.01-
10.41' bgs)

Formation
Collapse (3.2-21'
bgs)



Well/Boring
Stratigraphic Description Construction

Client:

Site Location:

Well/Boring ID:

Borehole Depth:
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PZ-30

21' bgs

525 French Road
Utica, New York

Lockheed Martin Corporation

NJ001020.1.2
PZ-30.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-5' bgs.  Analytical sample collected from 10-11' bgs
for VOCs.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

4.3

1.4

(0-4.3') Medium dark gray SANDY SILT and very fine to medium subangular SAND,
some fine to medium subangular Gravel, trace coarse subrounded Gravel, fractured
Limestone (3.8-4'), medium dense, dense to very dense (3-4.3'), no plasticity, wet,
saturated (1.5-2'). (TILL)

(0-1.4') Medium dark gray SANDY SILT and very fine to medium subangular SAND,
some fine to medium subangular Gravel, trace coarse subrounded Gravel, fractured
Limestone (0.9-1.15'), dense to very dense, no plasticity, wet. (TILL)

3

4

15-20

20-21

0.05

0.0

Formation
Collapse (3.2-21'
bgs)

Refusal at 21' bgs.  End of Boring.



Date Start/Finish:

Stratigraphic Description
Well/Boring
Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
Drilling Company:
Driller's Name:
Drilling Method:
Sampling Method:
Rig Type:
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525 French Road
Utica, New York

Jon Cewl

5/26 & 5/27/2010
Zebra Environmental

505.17' AMSL

20' bgs

Daniel Zuck

PZ-31
Lockheed Martin Corporation

1128008.1
1167494.4

505.56' AMSL
2.5" by 5' Acetate Liner

Direct Push

Track-Mounted Geoprobe Rig

NJ001020.1.2
PZ-31.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-5' bgs.  Analytical sample collected from 17.5-18.5'
bgs for VOCs.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

NA

5.0

5.0

(0-5') Medium brown SANDY SILT with GRAVEL. (FILL)

(0-1.8') Dark brownish gray SILT, some fine to medium subrounded to subangular
Gravel, few coarse Sand and coarse subrounded to subangular Gravel, trace fine to
medium Sand, dense, stiff, no plasticity, moist. (TILL)

(1.8-4.65') Dark brownish gray fine to medium subrounded to subangular GRAVELY
SILT, few coarse subrounded to subangular Gravel, trace fine to medium Sand,
dense, stiff, no plasticity, moist. (TILL)

(4.65-5') Dark gray varved CLAY and very fine to fine SAND, trace medium to
coarse subrounded Sand, very stiff, low to no plasticity, moist. (CLAY)

(0-0.5') Dark gray varved CLAY and very fine to fine SAND, trace medium to coarse
subrounded Sand, very stiff, low to no plasticity, moist. (CLAY)

(0.5-5') Dark gray varved CLAY, trace very fine Sand, stiff, low to no plasticity, moist.
(CLAY)

(0-4.35') Dark gray SANDY SILT and fine to medium subangular SAND, few
medium to coarse subangular Gravel, very dense, no plasticity, wet. (TILL)

NA

1

2

NA

5-10

10-15

NA

0.23

0.08

0.16

0.16

0.19

Steel flushmount
cover

Locking J-Plug

Concrete Pad (0-
0.5' bgs)

Bentonite Pellet
Seal (0.5-1' bgs)

#00 Silica Sand
Pack (1-1.2' bgs)

1" Sch 40 PVC
Riser (0.40'-2.09'
bgs)

#0 Silica Sand
Pack (1.2-2.5'
bgs)

1" Sch 40 PVC
0.010" Slot
Screen (2.09-
10.09' bgs)

1" Sch 40 PVC
Cap at base of
Screen (10.09-
10.49' bgs)

Formation
Collapse (2.5-20'
bgs)



Well/Boring
Stratigraphic Description Construction

Client:

Site Location:

Well/Boring ID:

Borehole Depth:
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PZ-31

20' bgs

525 French Road
Utica, New York

Lockheed Martin Corporation

NJ001020.1.2
PZ-31.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-5' bgs.  Analytical sample collected from 17.5-18.5'
bgs for VOCs.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

4.35

(0-4.35') Dark gray SANDY SILT and fine to medium subangular SAND, few
medium to coarse subangular Gravel, very dense, no plasticity, wet. (TILL)

3 15-20
0.40

Formation
Collapse (2.5-20'
bgs)

Refusal at 20' bgs.  End of Boring.

Limestone transitioning to Shale at 20' bgs. (BEDROCK)



Date Start/Finish:

Stratigraphic Description
Well/Boring
Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
Drilling Company:
Driller's Name:
Drilling Method:
Sampling Method:
Rig Type:
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525 French Road
Utica, New York

Jon Cewl

5/26-5/27 & 6/1/2010
Zebra Environmental

504.90' AMSL

21' bgs

Daniel Zuck

PZ-32
Lockheed Martin Corporation

1128024.4
1167548.7

505.29' AMSL
2.5" by 5' Acetate Liner

Direct Push

Track-Mounted Geoprobe Rig

NJ001020.1.2
PZ-32.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-5' bgs.  Analytical sample collected from 13-14' bgs
for VOCs.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

NA

5.0

5.0

(0-5') Medium brown SANDY SILT and SAND. (FILL)

(0-4.1') Medium brownish gray GRAVELY SILT and fine to medium subrounded to
subangular GRAVEL, few very fine to fine Sand, trace coarse subrounded Gravel,
loose, soft, moist, saturated (0-0.75'). (TILL)

(4.1-5') Dark gray SILTY CLAY and few fine to medium subangular SAND, trace fine
to medium subrounded to subangular Gravel, stiff, low to no plasticity, moist. (TILL)

(0-0.3') Dark gray SILTY CLAY and few fine to medium subangular SAND, trace fine
to medium subrounded to subangular Gravel, stiff, low to no plasticity, saturated.
(TILL)

(0.3-1.1') Dark gray SANDY SILT and fine to medium subangular SAND, some fine
to medium subangular Gravel, few coarse subrounded Gravel, trace Clay, loose, no
plasticity, saturated. (TILL)

(1.1-3.3') Dark gray varved CLAY, trace very fine Sand, stiff, medium to low
plasticity, moist to wet. (CLAY)

(3.3-3.95') Dark gray CLAY, some very fine Sand, trace coarse Sand and fine
subrounded Gravel, stiff, moist to wet. (CLAY)

(3.95-5') Dark gray SANDY SILT and very fine to fine SAND, few coarse subangular
to angular Sand, trace coarse subrounded to subangular Gravel. (TILL)

(0-5') Dark gray SANDY SILT and fine to very fine SAND, few fine to medium
subrounded to subangular Gravel, trace coarse Sand and coarse Gravel, loose to
medium dense, no plasticity, saturated. (TILL)

NA

1

2

NA

5-10

10-15

NA

0.21

0.27

0.26

0.61

0.38

0.65

0.33

Steel flushmount
cover

Locking J-Plug

Concrete Pad (0-
0.5' bgs)

Bentonite Pellet
Seal (0.5-1' bgs)

#00 Silica Sand
Pack (1-1.2' bgs)

1" Sch 40 PVC
Riser (0.37'-2'
bgs)

#0 Silica Sand
Pack (1.2-6.5'
bgs)

1" Sch 40 PVC
0.010" Slot
Screen (2-11'
bgs)

1" Sch 40 PVC
Cap at base of
Screen (11-11.4'
bgs)

Formation
Collapse (6.5-21'
bgs)



Well/Boring
Stratigraphic Description Construction

Client:

Site Location:

Well/Boring ID:

Borehole Depth:
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PZ-32

21' bgs

525 French Road
Utica, New York

Lockheed Martin Corporation

NJ001020.1.2
PZ-32.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-5' bgs.  Analytical sample collected from 13-14' bgs
for VOCs.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

5.0

1.1

(0-5') Dark gray SANDY SILT and fine to very fine SAND, few fine to medium
subrounded to subangular Gravel, trace coarse Sand and coarse Gravel, loose to
medium dense, no plasticity, saturated. (TILL)

(0-0.25') Black SHALE, fractured 1-3mm layers, saturated. (ROCK)

(0.25-1') Dark gray SANDY SILT and fine to very fine SAND, few fine to medium
subrounded to subangular Gravel, trace coarse Sand and coarse Gravel, loose to
medium dense, no plasticity, saturated. (TILL)

(1-1.1') Black SHALE, 1cm layers, dense, dry. (BEDROCK)

3

4

15-20

20-21

0.28

0.0
0.54
0.0

Formation
Collapse (6.5-21'
bgs)

Refusal at 21' bgs.  End of Boring.



Date Start/Finish:

Stratigraphic Description
Well/Boring
Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
Drilling Company:
Driller's Name:
Drilling Method:
Sampling Method:
Rig Type:
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525 French Road
Utica, New York

Jon Cewl

5/27 & 6/1/2010
Zebra Environmental

510.00' AMSL

15' bgs

Daniel Zuck

PZ-33
Lockheed Martin Corporation

1128073.3
1167660.7

510.27' AMSL
2.5" by 5' Acetate Liner

Direct Push

Track-Mounted Geoprobe Rig

NJ001020.1.2
PZ-33.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-5' bgs.  Analytical sample collected from 10-11' bgs
for VOCs.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

NA

3.75

3.2

(0-5') Hand cleared. (FILL)

(0-0.8') Dark gray SANDY SILT and fine to medium subangular SAND, some very
fine Sand, few fine to medium subrounded to subangular Gravel, medium dense, no
plasticity, wet. (TILL)

(0.8-1.85') Dark gray varved CLAY, trace coarse subrounded Sand, stiff, low to no
plasticity, moist. (CLAY)

(1.85-3.75') Dark gray SANDY SILT and fine to medium subangular SAND, some
very fine Sand, few fine to medium subrounded to subangular Gravel, medium
dense, no plasticity, wet. (TILL)

(0-0.5') Dark gray SILTY SAND and very fine to medium SAND, some coarse
subangular Sand, loose, no plasticity, wet. (TILL)

(0.5-1.6') Dark gray GRAVELY SILT and fine to medium subrounded to subangular
Gravel, trace very fine Sand, very dense, no plasticity, moist. (TILL)

(1.6-1.9') Dark gray very fine to fine SAND, some Silt, loose, no plasticity, wet to
saturated. (TILL)

(1.9-2.9') Dark gray SILTY CLAY, some very fine to fine Sand, stiff, low plasticity,
moist. (CLAY)

(2.9-3.2') Dark gray GRAVELY SILT and fine to medium subrounded GRAVEL,
trace medium subrounded Sand, very dense, very stiff, no plasticity, moist. (TILL)

NA

1

2

NA

5-10

10-15

NA

0.76
0.47
0.22

0.81

0.64

0.36

0.56

0.47

Steel flushmount
cover

Locking J-Plug

Concrete Pad (0-
0.5' bgs)

Bentonite Pellet
Seal (0.5-1' bgs)

#00 Silica Sand
Pack (1-1.2' bgs)

1" Sch 40 PVC
Riser (0.22'-2'
bgs)

#0 Silica Sand
Pack (1.2-6' bgs)

1" Sch 40 PVC
0.010" Slot
Screen (2-6.28'
bgs)

1" Sch 40 PVC
Cap at base of
Screen (6.28-
6.58' bgs)

Formation
Collapse (6-15'
bgs)

Refusal at 15' bgs.  End of Boring.
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Stratigraphic Description
Well/Boring
Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
Drilling Company:
Driller's Name:
Drilling Method:
Sampling Method:
Rig Type:
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525 French Road
Utica, New York

Phil Orsi

5/20/2010
Zebra Environmental

503.88' AMSL

25' bgs

Daniel Zuck

PZ-34
Lockheed Martin Corporation

1127837.7
1167296.7

504.12' AMSL
1.5" by 5' Acetate Liner

Direct Push

Track-Mounted Geoprobe Rig

NJ001020.1.2
PZ-34.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-5' bgs.  Analytical sample collected from 6-7' bgs for
VOCs.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

NA

2.8

3.6

(0-5') Medium brown Fill material, Silt and Brick. (FILL)

(0-0.6') Slough; GRAVEL wet, transitioning to saturated.

(0.6-2.8') Reddish gray GRAVELY SILT and fine to medium subrounded to
subangular GRAVEL and coarse subrounded SAND, some fine to medium Sand,
medium dense, no plasticity, moist to wet. (TILL)

(0-0.4') Slough.

(0.4-1') Reddish gray GRAVELY SILT and fine to medium subrounded to subangular
GRAVEL and coarse subrounded SAND, some fine to medium Sand, dense, no
plasticity, wet. (TILL)

(1-3.1') Medium gray GRAVELY SILT and medium to coarse subrounded to
subangular GRAVEL and coarse SAND to fine subrounded GRAVEL, some fine to
medium Sand, medium dense, no plasticity, moist. (TILL)

(3.1-3.6') Medium gray GRAVELY SILT and medium to coarse subrounded to
subangular GRAVEL and coarse SAND to fine subrounded GRAVEL, some fine to
medium Sand, soft, loose, saturated. (TILL)

(0-0.4') Slough.

(0.4-1.3') Dark brown gray varved CLAY, few Silt, trace very fine Sand, low
plasticity, moist to wet. (CLAY)

NA

1

2

NA

5-10

10-15

NA

2.56

0.02

0.01

0.02

0.65

Steel flushmount
cover

Locking J-Plug

Concrete Pad (0-
0.5' bgs)

Bentonite Pellet
Seal (0.5-1' bgs)

#00 Silica Sand
Pack (1-1.2' bgs)

1" Sch 40 PVC
Riser (0.37'-2'
bgs)

#0 Silica Sand
Pack (1.2-6.5'
bgs)

1" Sch 40 PVC
0.010" Slot
Screen (2-11'
bgs)

1" Sch 40 PVC
Cap at base of
Screen (11-11.4'
bgs)

Formation
Collapse (6.5-25'
bgs)



Well/Boring
Stratigraphic Description Construction

Client:

Site Location:

Well/Boring ID:

Borehole Depth:
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PZ-34

25' bgs

525 French Road
Utica, New York

Lockheed Martin Corporation

NJ001020.1.2
PZ-34.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-5' bgs.  Analytical sample collected from 6-7' bgs for
VOCs.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

1.5

3

(0.4-1.3') Dark brown gray varved CLAY, few Silt, trace very fine Sand, low
plasticity, moist to wet. (CLAY)

(1.3-1.5') Dark brown gray CLAY, soft to medium stiff, medium plasticity, wet to
saturated. (CLAY)

(0-0.3') Slough.

(0.3-0.65') Dark brown gray CLAY, soft to medium stiff, medium plasticity, wet to
saturated. (CLAY)

(0.65-2.4') Medium dark gray SANDY SILT and very fine to medium subangular
SAND, few medium to coarse subrounded Limestone Gravel, dense, no plasticity,
moist to wet. (TILL)

(2.4-3') Medium to light gray SILT, few medium to coarse subangular Sand, trace
fine to medium subrounded to subangular Gravel, very stiff, very dense, no
plasticity, moist. (TILL)

3

4

15-20

20-25

0.02

0.46

0.51

Formation
Collapse (6.5-25'
bgs)

End of Boring at 25' bgs.
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Stratigraphic Description
Well/Boring
Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
Drilling Company:
Driller's Name:
Drilling Method:
Sampling Method:
Rig Type:
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525 French Road
Utica, New York

Phil Orsi

5/20/2010
Zebra Environmental

503.98' AMSL

20' bgs

Daniel Zuck

PZ-35
Lockheed Martin Corporation

1127796.8
1167313.6

504.18' AMSL
1.5" by 5' Acetate Liner

Direct Push

Track-Mounted Geoprobe Rig

NJ001020.1.2
PZ-35.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-5' bgs.  Analytical sample collected from 5-6' bgs for
VOCs.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

NA

4.8

4.8

(0-5') Medium brown SILTY GRAVEL, trace brick, saturated. (FILL)

(0-0.3') Slough.

(0.3-0.9') Reddish Brown GRAVELY SILT and fine to medium subrounded to
subangular GRAVEL, few fine to medium Sand, trace coarse subrounded Gravel,
medium stiff, medium dense, no plasticity, wet. (TILL)

(0.9-4.8') Reddish brown and gray layered GRAVELY SILT and fine to medium
subrounded to subangular GRAVEL, some fine to medium Sand, few coarse
subrounded Gravel, trace Clay lenses, dense, no plasticity, moist. (TILL)

(0-2.5') Slough.

(2.5-4.8') Reddish brown and gray layered GRAVELY SILT and fine to medium
subrounded to subangular GRAVEL, some fine to medium Sand, few coarse
subrounded Gravel, trace Clay lenses, dense, no plasticity, moist. (TILL)

(0-5') NO RECOVERY.

NA

1

2

NA

5-10

10-15

NA

0.02

0.24

0.09

0.01

0.14

Steel flushmount
cover

Locking J-Plug

Concrete Pad (0-
0.5' bgs)

Bentonite Pellet
Seal (0.8-2' bgs)

1" Sch 40 PVC
Riser (0.25'-2.27'
bgs)

1" Sch 40 PVC
0.010" Slot
Screen (2.27-
12.27' bgs)

Formation
Collapse (2-
12.67' bgs)

1" Sch 40 PVC
Cap at base of
Screen (12.27-
12.67' bgs)



Well/Boring
Stratigraphic Description Construction

Client:

Site Location:

Well/Boring ID:

Borehole Depth:
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PZ-35

20' bgs

525 French Road
Utica, New York

Lockheed Martin Corporation

NJ001020.1.2
PZ-35.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-5' bgs.  Analytical sample collected from 5-6' bgs for
VOCs.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

0

(0-5') NO RECOVERY.

3 15-20 NA

End of Boring at 20' bgs.



Date Start/Finish:

Stratigraphic Description
Well/Boring
Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
Drilling Company:
Driller's Name:
Drilling Method:
Sampling Method:
Rig Type:
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525 French Road
Utica, New York

Phil Orsi

5/21/2010
Zebra Environmental

504.23' AMSL

20' bgs

Daniel Zuck

PZ-36
Lockheed Martin Corporation

1127869.8
1167440.9

504.23' AMSL
1.5" by 5' Acetate Liner

Direct Push

Track-Mounted Geoprobe Rig

NJ001020.1.2
PZ-36.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-5' bgs.  Analytical sample collected from 10-11' bgs
for VOCs.  MS/MSD collected.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

NA

4.0

3.5

(0-5') Fill material. (FILL)

(0-0.5') Slough; saturated.

(0.5-1.45') Reddish gray SANDY SILT and fine to medium subangular SAND, few
coarse Sand to fine subrounded to subangular Gravel, trace coarse subrounded
Gravel, soft, low plasticity, saturated. (TILL)

(1.45-4') Brownish gray GRAVELY SILT and fine to medium subangular GRAVEL,
some coarse subrounded Sand, trace medium Sand, trace coarse subrounded
Gravel, stiff, no plasticity, moist. (TILL)

(0-0.3') Slough.

(0.3-3.5') Brownish gray GRAVELY SILT and fine to medium subangular GRAVEL,
some coarse subrounded Sand, trace medium Sand, trace coarse subrounded
Gravel, stiff, no plasticity, moist.  Very stiff, very dense (3.1-3.5'). (TILL)

(0-0.2') Slough.

(0.2-0.6') Brownish gray GRAVELY SILT and fine to medium subangular GRAVEL,

NA

1

2

NA

5-10

10-15

NA

0.03

0.02

0.07

0.04

Steel flushmount
cover

Locking J-Plug

Concrete Pad (0-
0.5' bgs)

Bentonite Pellet
Seal (0.5-1.2'
bgs)

1" Sch 40 PVC
Riser (0.2'-1.7'
bgs)

1" Sch 40 PVC
0.010" Slot
Screen (1.7-11.7'
bgs)

Formation
Collapse (1.2-
12.1' bgs)

1" Sch 40 PVC
Cap at base of
Screen (11.7-
12.1' bgs)



Well/Boring
Stratigraphic Description Construction

Client:

Site Location:

Well/Boring ID:

Borehole Depth:
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PZ-36

20' bgs

525 French Road
Utica, New York

Lockheed Martin Corporation

NJ001020.1.2
PZ-36.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-5' bgs.  Analytical sample collected from 10-11' bgs
for VOCs.  MS/MSD collected.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

3.5

some coarse subrounded Sand, trace medium Sand, trace coarse subrounded
Gravel, very stiff, very dense, no plasticity, moist. (TILL)

(0.6-2.95') Dark gray varved CLAY, trace fine to coarse Gravel, very stiff, no
plasticity, moist. (CLAY)

(0.6-2.95') Dark gray varved CLAY, trace fine to coarse Gravel, very stiff, no
plasticity, moist. (CLAY)

(2.95-3.5') Dark to medium gray SANDY SILT and fine to very fine SAND, few
subrounded Gravel, stiff, dense, no plasticity, moist to wet. (TILL)

3 15-20

0.0

0.04
Formation
Collapse (12.1-
20' bgs)

End of Boring at 20' bgs.
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Stratigraphic Description
Well/Boring
Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
Drilling Company:
Driller's Name:
Drilling Method:
Sampling Method:
Rig Type:
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525 French Road
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Phil Orsi

5/24/2010
Zebra Environmental

504.51' AMSL

20' bgs

Daniel Zuck

PZ-39
Lockheed Martin Corporation

1127874.1
1167552.2

504.71' AMSL
1.5" by 5' Acetate Liner

Direct Push

Track-Mounted Geoprobe Rig

NJ001020.1.2
PZ-39.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-6' bgs.  Analytical sample collected from 15-16' bgs
for VOCs.  MS/MSD collected.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
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NA

2.8

1.0

(0-6') Hand cleared/ air knifed to native material. (FILL)

(0-0.9') Slough; SILT and GRAVEL, saturated.

(0.9-2.9') Dark reddish brown GRAVELY SILT and fine to medium subrounded to
subangular GRAVEL, few medium to coarse subangular Sand, trace coarse
subrounded Gravel, medium dense, no plasticity, moist to wet.
(TILL)

(0-1') Slough; stone stuck in shoe tip.

(0-0.3') Slough.
(0.3-2.5') Medium to dark gray GRAVELY SILT and fine to medium subrounded to
subangular GRAVEL, few medium to coarse subrounded Sand, trace coarse
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Steel flushmount
cover

Locking J-Plug
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Seal (0.5-1' bgs)

1" Sch 40 PVC
Riser (0.2'-1.52'
bgs)

1" Sch 40 PVC
0.010" Slot
Screen (1.52-
11.52' bgs)

Formation
Collapse (1-20'
bgs)

1" Sch 40 PVC
Cap at base of
Screen (11.52-
11.92' bgs)



Well/Boring
Stratigraphic Description Construction

Client:

Site Location:

Well/Boring ID:

Borehole Depth:
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PZ-39

20' bgs

525 French Road
Utica, New York

Lockheed Martin Corporation

NJ001020.1.2
PZ-39.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-6' bgs.  Analytical sample collected from 15-16' bgs
for VOCs.  MS/MSD collected.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

3.1

subrounded to subangular Gravel, very stiff, to very dense, no plasticity, moist.
(TILL)

(0.3-2.5') Medium to dark gray GRAVELY SILT and fine to medium subrounded to
subangular GRAVEL, few medium to coarse subrounded Sand, trace coarse
subrounded to subangular Gravel, very stiff, to very dense, no plasticity, moist.
(TILL)

(2.5-3.1') Dark gray varved CLAY, trace very fine to fine Sand, medium stiff, low
plasticity, moist. (CLAY)

3 15-20

0.4

0.13 Formation
Collapse (1-20'
bgs)

End of Boring at 20' bgs.



Date Start/Finish:

Stratigraphic Description
Well/Boring
Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
Drilling Company:
Driller's Name:
Drilling Method:
Sampling Method:
Rig Type:
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525 French Road
Utica, New York

Phil Orsi

5/25/2010
Zebra Environmental

506.46' AMSL

20' bgs

Daniel Zuck

PZ-40
Lockheed Martin Corporation

1127927.2
1167375.6

506.68' AMSL
1.5" by 5' Acetate Liner

Direct Push

Track-Mounted Geoprobe Rig

NJ001020.1.2
PZ-40.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-5' bgs.  Analytical sample collected from 10-10.5' bgs
for VOCs.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

NA

4.5

2.7

(0-5') Hand cleared/air knifed. (FILL)

(0-0.9') Fill material; Medium brown SANDY SILT, few to some medium subrounded
Gravel and fine to medium Sand, loose.  Black staining (0.5-0.9'). (FILL)

(0.9-1.8') Fill material; Medium brownish gray SANDY SILT, few to some medium
subrounded Gravel and fine to medium Sand, loose, saturated. (FILL)

(1.8-2.15') Brownish gray GRAVELY SILT and fine to medium subrounded to
subangular Gravel, trace coarse subangular gravel, medium stiff, low to no plasticity,
moist to wet. (TILL)

(2.15-4.5') Reddish brown GRAVELY SILT and fine to medium subrounded to
subangular GRAVEL, trace coarse subangular gravel, stiff, low to no plasticity,
moist. (TILL)

(0-0.25') Slough.

(0.25-2.1') Medium gray GRAVELY SILT and fine to medium subrounded to
subangular GRAVEL, trace coarse subrounded Gravel, trace fine to medium Sand,
stiff, no plasticity, moist.  Limestone fragments (1.5-1.75'). (TILL)

(2.1-2.35') Medium gray GRAVELY SILT and fine to medium subrounded to
subangular GRAVEL, trace coarse subrounded Gravel, trace fine to medium Sand,
very stiff, no plasticity, moist. (TILL)

(2.35-2.7') Medium brownish gray varved CLAY, trace very fine Sand, stiff, low
plasticity, moist. (CLAY)

(0-0.75') Slough. (CLAY)

(0.75-2.7') Medium to dark gray varved CLAY, trace very fine Sand, very stiff, low

NA
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2

NA

5-10

10-15

NA
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0.41

0.53

0.27

1.23

0.43

0.3
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0.35

Steel flushmount
cover

Locking J-Plug

Concrete Pad (0-
0.5' bgs)

Bentonite Pellet
Seal (0.3-0.8'
bgs)

1" Sch 40 PVC
Riser (0.21'-1.26
bgs)

#0 Silica Sand
Pack (0.8-3' bgs)

1" Sch 40 PVC
0.010" Slot
Screen (1.26-
11.26' bgs)

Formation
Collapse (3-20'
bgs)

1" Sch 40 PVC
Cap at base of
Screen (11.26-
11.66' bgs)



Well/Boring
Stratigraphic Description Construction

Client:

Site Location:

Well/Boring ID:

Borehole Depth:
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PZ-40

20' bgs

525 French Road
Utica, New York

Lockheed Martin Corporation

NJ001020.1.2
PZ-40.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-5' bgs.  Analytical sample collected from 10-10.5' bgs
for VOCs.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

4

plasticity, moist. (CLAY)

(0.75-2.7') Medium to dark gray varved CLAY, trace very fine Sand, very stiff, low
plasticity, moist. (CLAY)

(2.7-4') Medium to dark gray SANDY SILT and fine to medium subangular SAND,
few fine to medium subangular Gravel, trace coarse subrounded Gravel, dense, no
plasticity, wet. (TILL)

3 15-20

0.51

0.29

Formation
Collapse (3-20'
bgs)

End of Boring at 20' bgs.



Date Start/Finish:

Stratigraphic Description
Well/Boring
Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
Drilling Company:
Driller's Name:
Drilling Method:
Sampling Method:
Rig Type:
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525 French Road
Utica, New York

Phil Orsi

5/25/2010
Zebra Environmental

506.27' AMSL

20' bgs

Daniel Zuck

PZ-41
Lockheed Martin Corporation

1127970.0
1167471.3

506.55' AMSL
1.5" by 5' Acetate Liner

Direct Push

Track-Mounted Geoprobe Rig

NJ001020.1.2
PZ-41.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-5' bgs.  Analytical sample collected from 5-6' bgs for
VOCs.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

NA

4.8

2.8

(0-5') Fill material. (FILL)

(0-1.4') Medium brown SANDY SILT and medium to fine SAND, few medium to
coarse subrounded to subangular Gravel, loose, no plasticity.  Mixture of fill and
native material. (TILL)

(1.4-4.8') Medium gray GRAVELY SILT and fine to medium subrounded to
subangular GRAVEL, few very fine to fine Sand, trace coarse subrounded Gravel,
medium stiff, medium dense, no plasticity, moist. (TILL)

(0-0.3') Slough.

(0.3-1.15') Medium gray GRAVELY SILT and fine to medium subrounded to
subangular GRAVEL, few very fine to fine Sand, trace coarse subrounded Gravel,
medium stiff, medium dense, no plasticity, moist. (TILL)

(1.15-2.05') Medium to dark gray varved CLAY, trace very fine Sand, stiff to very
stiff, low plasticity, moist. (CLAY)

(2.05-2.8') Dark gray SANDY SILT and fine to medium subangular SAND, trace
coarse Sand, trace fine subrounded to subangular Gravel, dense, no plasticity,
moist to wet. (TILL)

(0-0.3') Slough.
(0.3-3.4') Dark gray SANDY SILT and fine to medium subangular SAND, few
medium to coarse subrounded Gravel, trace coarse Sand, trace fine subrounded to

NA
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Steel flushmount
cover

Locking J-Plug
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bgs)

1" Sch 40 PVC
Riser (0.26'-1.39
bgs)

1" Sch 40 PVC
0.010" Slot
Screen (1.39-
11.39' bgs)

Formation
Collapse (0.8-20'
bgs)

1" Sch 40 PVC
Cap at base of
Screen (11.39-
11.79' bgs)



Well/Boring
Stratigraphic Description Construction

Client:

Site Location:

Well/Boring ID:

Borehole Depth:
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PZ-41

20' bgs

525 French Road
Utica, New York

Lockheed Martin Corporation

NJ001020.1.2
PZ-41.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-5' bgs.  Analytical sample collected from 5-6' bgs for
VOCs.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

3.4

subangular Gravel, dense, no plasticity, moist to wet. Very dense (2.3-3.4'). (TILL)

(0.3-3.4') Dark gray SANDY SILT and fine to medium subangular SAND, few
medium to coarse subrounded Gravel, trace coarse Sand, trace fine subrounded to
subangular Gravel, dense, no plasticity, moist to wet. Very dense (2.3-3.4'). (TILL)

3 15-20

0.0

Formation
Collapse (0.8-20'
bgs)

End of Boring at 20' bgs.



Date Start/Finish:

Stratigraphic Description
Well/Boring
Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
Drilling Company:
Driller's Name:
Drilling Method:
Sampling Method:
Rig Type:
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525 French Road
Utica, New York

Phil Orsi

5/25/2010
Zebra Environmental

505.18' AMSL

20' bgs

Daniel Zuck

PZ-42
Lockheed Martin Corporation

1127992.3
1167573.5

505.45' AMSL
1.5" by 5' Acetate Liner

Direct Push

Track-Mounted Geoprobe Rig

NJ001020.1.2
PZ-42.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-5' bgs.  Analytical sample collected from 6-7' bgs for
VOCs.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

NA

4.0

3.3

(0-5') Fill material. (FILL)

(0-0.75) Slough/Fill; wet to saturated. (FILL)

(0.75-4') Reddish brown/gray GRAVELY SILT and fine to medium subrounded to
subangular GRAVEL, few coarse subangular Gravel, trace fine to medium Sand,
medium dense to dense, no plasticity, moist. (TILL)

(0-0.8') Slough. (TILL)

(0.8-1.8') Medium gray GRAVELY SILT and fine to medium subrounded to
subangular, few coarse subangular Gravel, trace fine to medium Sand, medium
dense to dense, no plasticity, moist. (TILL)

(1.8-3.3') Medium to dark gray GRAVELY SILT and fine to medium subrounded to
subangular Gravel, few medium to coarse Sand, very dense, no plasticity, moist.
(TILL)

(0-3.45') Slough; medium brown SAND and SILT, saturated.
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Steel flushmount
cover

Locking J-Plug

Concrete Pad (0-
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1" Sch 40 PVC
Riser (0.25'-1.07
bgs)

1" Sch 40 PVC
0.010" Slot
Screen (1.07-
11.07' bgs)

Formation
Collapse (0.5-20'
bgs)

1" Sch 40 PVC
Cap at base of
Screen (11.07-
11.47' bgs)



Well/Boring
Stratigraphic Description Construction

Client:

Site Location:

Well/Boring ID:

Borehole Depth:
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PZ-42

20' bgs

525 French Road
Utica, New York

Lockheed Martin Corporation

NJ001020.1.2
PZ-42.dat

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.

Location hand cleared/air knifed 0-5' bgs.  Analytical sample collected from 6-7' bgs for
VOCs.

G:\Rockware\LogPlot 2001\LogFiles\Templates\boring_well geoprobe 2007 analytical.ldfx
NJB

4.8

(0-3.45') Slough; medium brown SAND and SILT, saturated. (TILL)

(3.45-3.55') Dark gray SANDY SILT and fine to medium subangular SAND, few
coarse subrounded Sand, loose, no plasticity, saturated. (TILL)

(3.55-4.5') Dark gray varved CLAY, trace very fine Sand, soft to medium dense,
medium to low plasticity, wet. (CLAY)

(4.5-4.8') Dark gray SANDY SILT and fine to medium subangular SAND, few
subrounded to subangular coarse Sand to fine Gravel, trace coarse gravel, very
dense, no plasticity, moist. (TILL)

3 15-20

1.2

0.24

0.27

0.51

Formation
Collapse (0.5-20'
bgs)

End of Boring at 20' bgs.



Date Start/Finish:
Drilling Company:
Driller's Name:
Drilling Method:
Auger Size:
Rig Type:
Sampling Method:

Stratigraphic Description
Well/Boring
Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
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Bill Rice

11/8/11
Parratt-Wolff

Hollow Stem Auger
6.5" OD

HSA DT466
2" x 2" Direct Push Spoon

504.69

15.5' bgs

Dan Zuck

MW-161128029.64
1167581.93

505.09

Lockheed Martin Corporation

535 French Road
Syracuse, NY

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level. Depth to Water = 5.42' bgs. Soil
sample was collected at (13-14') for VOCs.

MW-16.dat
MW-16 RMM

NA

NA

NA

NA

NA

NA

NA

0.0
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0.0

0.4

0.3

NA

NA

NA

NA

NA

NA

NA

1

2

3

4

5

6

7

0-2' (Air Knife) Dark brown, Sandy SILT, very fine to fine subangular Sand, little
medium subangular to subrounded Gravel, soft to loose, moist to wet [FILL].

2-4' (Air Knife) Medium brown to light gray, SILT, little fine to medium
subangular to subrounded Sand, trace medium to coarse subrounded to
rounded Gravel, very stiff to dense, moist [TILL].

4-4.2' (Air Knife) Slough [TILL].

4.2-4.95' (Air Knife 4.2-5') Medium brown to gray, SILT, little medium to coarse
subangular to subrounded Gravel, trace coarse subangular to subrounded,
dense to very dense, wet [TILL].

6-7.7' Medium brown to gray, SILT, little medium to coarse subangular to
subrounded Gravel, trace coarse subangular to subrounded Sand, dense to
very dense, moist to wet [TILL].

8-8.4' No Recovery. (Stone stuck in shoe, fragmented Pebbles).

10-12' Medium brown to gray, SILT, little medium to coarse subangular to
subrounded Gravel, trace coarse subangular to subrounded, (10.65-10.75')
trace coarse Pebbles, dense to very dense, wet [TILL].

12-13.55' Medium brown to gray, SILT, little medium to coarse subangular to
subrounded Gravel, trace coarse subangular to subrounded, dense to very
dense, wet [TILL].

13.55-14' Medium dark gray, CLAY, trace varving throughout, stiff, moist to wet
[CLAY].

14-14.55' Whitish gray, Pebbles, Quartzite Fragments, loose, dry [BEDROCK].
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8-10

10-12
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NA
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0.4

2

2

0.55

End of Boring

8" Steel
flushmount cover

Locking J-Plug

0-0.8' Concrete
Pad (0-0.8" bgs)

Sand Drain
(0.75-1' bgs)

Bentonite (1-3'
bgs)

#00 Silca Sand
Seal (3-4' bgs)

2" Sch 40 PVC
Riser (0.45-4.92'
bgs)

2" Sch 40 PVC
0.010" Slot
Screen (4.92-
14.67' bgs)

#0 Filter Sand
Pack (4.0-15.5'
bgs)

2" PVC Cap
(14.67-14.92'
bgs)
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Drilling Company:
Driller's Name:
Drilling Method:
Auger Size:
Rig Type:
Sampling Method:

Stratigraphic Description
Well/Boring
Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:
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Bill Rice

11/9/11
Parratt-Wolff

Hollow Stem Auger
6.5" OD

HSA DT466
2" x 2" Direct Push Spoon

504.64

15.5' bgs

Dan Zuck

MW-171128027.08
1167565.03

505.04

Lockheed Martin Corporation

535 French Road
Syracuse, NY

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level. Depth to Water = 4.75' bgs. Soil
sample was collected at (13-15') & (DUP-110911) for VOCs.
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0-2' (Air Knife) Medium brown, Sandy SILT, little medium to coarse subangular
to subrounded Gravel, very fine to fine subangular Sand, soft to loose, moist to
wet [FILL].

2-4' (Air Knife) Medium brownish gray, SILT, little coarse subangular to
subrounded Sand, trace medium to coarse subangular Gravel, moist to wet
[TILL].

4-4.35' (Air Knife) Slough [TILL].

4.35-4.95' (Air Knife 4-5') Medium brown to gray, SILT, trace medium to coarse
subangular Gravel, trace very fine to fine Sand, medium dense to stiff, wet
[TILL].

6-7.2' Medium brown to gray, SILT, medium dense to stiff, trace medium to
coarse subangular Gravel, trace very fine to fine Sand, dense to stiff, wet [TILL].

8-9.9' Medium brown to gray, SILT, medium dense to stiff, trace medium to
coarse subangular Gravel, trace very fine to fine Sand, very dense to very stiff,
wet [TILL].

10-11.4' Medium brown to gray, SILT, medium dense to stiff, trace medium to
coarse subangular Gravel, trace very fine to fine Sand, very dense to very stiff,
wet [TILL].

12-12.25' Medium brown to gray, SILT, medium dense to stiff, trace medium to
coarse subangular Gravel, trace very fine to fine Sand, very dense to very stiff,
wet [TILL].

12.25-13.75' Medium to dark gray, CLAY, varving throughout, stiff to very stiff,
trace plasticity, moist to wet [CLAY].

14-14.25 Medium to dark gray, CLAY, varving throughout, stiff to very stiff, trace
plasticity, moist to wet [CLAY].

14.25-14.5' Brownish gray, fine to medium subangular to subrounded SAND,
some Silt, trace fine to medium subangular Gravel, loose, wet [TILL].
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End of Boring

8" Steel
flushmount cover

Locking J-Plug

0-0.8' Concrete
Pad (0-0.8" bgs)

Sand Drain
(0.75-1' bgs)

Bentonite (1-3'
bgs)

#00 Silca Sand
Seal (3-4' bgs)

2" Sch 40 PVC
Riser (4.9-14.65'
bgs)

2" Sch 40 PVC
0.010" Slot
Screen (5.07-
14.82' bgs)

#0 Filter Sand
Pack (4.0-15.5'
bgs)

2" PVC Cap
(14.82-15.07'
bgs)



Date Start/Finish:
Drilling Company:
Driller's Name:
Drilling Method:
Auger Size:
Rig Type:
Sampling Method:

Stratigraphic Description
Well/Boring
Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:
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11/9/11
Parratt-Wolff

Hollow Stem Auger
6.5" OD

HSA DT466
2" x 2" Direct Push Spoon

504.97

15.5' bgs

Dan Zuck

MW-181128026.13
1167532.08

505.42

Lockheed Martin Corporation

535 French Road
Syracuse, NY

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level. Depth to Water = 4.88' bgs. Soil
sample was collected at (6-8') for VOCs.

MW-18.dat
MW-18 RMM
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0-2.5' (Air Knife) Grayish Brown, fine to medium Sandy SILT, medium to coarse
subangular to subrounded Gravel, loose, moist to wet [FILL].

2.5-5' (Air Knife) Medium brown, Sandy SILT, little medium to coarse
subangular to subrounded Gravel, loose, moist to wet [FILL].

4-4.25 (Slough) Medium brown, Sandy SILT [TILL].

4.25-5.3' (Air Knife 4.25-5') Brownish gray, SILT, little fine to medium
subangular to subrounded Gravel, trace fine subangular to subrounded
Pebbles, stiff, moist [TILL].

6-6.65' Little recovery (stone stuck in shoe) Brownish gray, SILT, little fine to
medium subangular to subrounded Gravel, trace fine subangular to subrounded
Pebble, stiff, moist [TILL].

8-9.85' Brownish gray, SILT, little fine to medium subangular to subrounded
Gravel, trace fine subangular to subrounded Pebble, stiff, moist [TILL].

10-11.3' Brownish gray, SILT, little fine to medium subangular to subrounded
Gravel, trace fine subangular to subrounded Pebble, stiff, moist [TILL].

11.3-11.85' Brownish gray, CLAY, stiff, some varing throughout, moist to
wet,trace plasticity to no plasticity [CLAY].

12-13.3' Brownish gray, CLAY, stiff, some varing throughout, moist to wet, trace
plasticity to no plasticity [CLAY].

13.3-13.5' Dark brownish gray, very fine to fine Silty SAND, trace Shale
Fragments, loose, wet [TILL].

14-14.75' Dark brownish gray, Sandy SILT, little very fine to fine subangular to
subrounded Sand, trace medium to coarse subangular to subrounded Gravel,
trace Pebbles, medium dense, wet [TILL].
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End of Boring

8" Steel
flushmount cover

Locking J-Plug

0-0.8' Concrete
Pad (0-0.8" bgs)

Sand Drain
(0.75-1' bgs)

Bentonite (1-3'
bgs)

#00 Silca Sand
Seal (3-4' bgs)

2" Sch 40 PVC
Riser (4.9-14.65'
bgs)

2" Sch 40 PVC
0.010" Slot
Screen (5.07-
14.82' bgs)

#0 Filter Sand
Pack (4.0-15.5'
bgs)

2" PVC Cap
(14.82-15.07'
bgs)



Date Start/Finish:
Drilling Company:
Driller's Name:
Drilling Method:
Auger Size:
Rig Type:
Sampling Method:

Stratigraphic Description
Well/Boring
Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:
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Bill Rice

11/10/11
Parratt-Wolff

Hollow Stem Auger
6.5" OD

HSA DT466
2" x 2" Direct Push Spoon

503.13

15.5' bgs

Dan Zuck

MW-191127889.22
1167235.58

503.43

Lockheed Martin Corporation

535 French Road
Syracuse, NY

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level.
Note: Well was installed in the same borehole as A1-B3, which may have impacted
recovery. See A1-B3 boring log for more details of geology.

MW-19.dat
MW-19 RMM
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0-2.5' (Air Knife) Grayish Brown, fine to medium Sandy SILT, medium to coarse
subangular to subrounded Gravel, loose, moist to wet [FILL].

2.5-5' (Air Knife) Medium brown, Sandy SILT, little medium to coarse
subangular to subrounded Gravel, loose, moist to wet [FILL].

4-4.25 (Slough) Medium brown, Sandy SILT [TILL].

4.25-5.3' (Air Knife 4.25-5') Brownish gray, SILT, little fine to medium
subangular to subrounded Gravel, trace fine subangular to subrounded
Pebbles, stiff, moist [TILL].

6-6.65' Little recovery (stone stuck in shoe) Brownish gray, SILT, little fine to
medium subangular to subrounded Gravel, trace fine subangular to subrounded
Pebble, stiff, moist [TILL].

8-9.85' Brownish gray, SILT, little fine to medium subangular to subrounded
Gravel, trace fine subangular to subrounded Pebble, stiff, moist [TILL].

10-11.3' Brownish gray, SILT, little fine to medium subangular to subrounded
Gravel, trace fine subangular to subrounded Pebble, stiff, moist [TILL].

11.3-11.85' Brownish gray, CLAY, stiff, some varing throughout, moist to
wet,trace plasticity to no plasticity [CALY].

12-13.3' Brownish gray, CLAY, stiff, some varing throughout, moist to wet, trace
plasticity to no plasticity [CLAY].

13.3-13.5' Dark brownish gray, very fine to fine Silty SAND, trace Shale
Fragments, loose, wet [TILL].

14-14.75' Dark brownish gray, Sandy SILT, little very fine to fine subangular to
subrounded Sand, trace medium to coarse subangular to subrounded Gravel,
trace Pebbles, medium dense, wet [TILL].
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End of Boring

8" Steel
flushmount cover

Locking J-Plug

0-0.8' Concrete
Pad (0-0.8" bgs)

Sand Drain
(0.75-1' bgs)

Bentonite (1-3'
bgs)

#00 Silca Sand
Seal (3-4' bgs)

2" Sch 40 PVC
Riser (0.32-4.99'
bgs)

2" Sch 40 PVC
0.010" Slot
Screen (4.99-
14.74' bgs)

#0 Filter Sand
Pack (4.0-15.5'
bgs)

2" PVC Cap
(14.74-14.99'
bgs)



Date Start/Finish:
Drilling Company:
Driller's Name:
Drilling Method:
Auger Size:
Rig Type:
Sampling Method:

Stratigraphic Description
Well/Boring
Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:
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Parratt-Wolff

Hollow Stem Auger
6.5" OD

HSA DT466
2" x 2" Direct Push Spoon

503.40

15.5' bgs

Dan Zuck

MW-201127874.44
1167246.61

503.70

Lockheed Martin Corporation

535 French Road
Syracuse, NY

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level. Depth to Water = 2.18 bgs.

MW-20.dat
MW-20 RMM
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0-2.5' (Air Knife) Dark brown, Sandy SILT, with Organics (peat, wood), loose,
wet [FILL].

2.5-5' (Air Knife) Brownish gray, Sandy SILT, fine to medium subangular to
subrounded Sand, some fine to medium Gravel, loose, wet [FILL].

5-5.95' Medium brownish gray, Sandy SILT, fine to medium subangular to
subrounded Sand, little medium to coarse angular to subangular Gravel, trace
fine to medium subrounded Pebbles, loose, wet [FILL].

6-6.8' Medium brownish gray, Sandy SILT, fine to medium subangular to
subrounded Sand, little medium to coarse angular to subangular Gravel, trace
fine to medium subrounded Pebbles, loose, wet [FILL].

6.8-7.35' Brownish gray, SILT, some fine to medium subangular to subrounded
Gravel, little fine to medium subangular to subrounded Pebbles, trace fine to
medium subangular to subrounded Sand, stiff, wet [TILL].

8-8.2' Slough [TILL].

8-9.65' Brownish gray, SILT, some fine to medium subangular to subrounded
Gravel, little fine to medium subangular to subrounded Pebbles, trace fine to
medium subangular to subrounded Sand, stiff, wet [TILL].

10-11.1' Brownish gray, SILT, some fine to medium subangular to subrounded
Gravel, little fine to medium subangular to subrounded Pebbles, trace fine to
medium subangular to subrounded Sand, stiff, wet [TILL].

12-12' No Recovery (Stone stuck in shoe).

14-14.7' Medium brownish gray, SILT, some very fine to fine angular to
subangular Sand, little subangular to subrounded coarse Sand to fine Gravel,
trace subangular to subrounded medium to coarse Gravel, loose, wet [TILL].

14.7-15' Brownish gray, CLAY, some Silt, trace very fine to fine Sand,
varving/parting throughout, moist to wet, trace plasticity [CLAY].
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End of Boring

8" Steel
flushmount cover

Locking J-Plug

0-0.8' Concrete
Pad (0-0.8" bgs)

Sand Drain
(0.75-1' bgs)

Bentonite (1-3'
bgs)

#00 Silca Sand
Seal (3-4' bgs)

2" Sch 40 PVC
Riser (0.45-4.92'
bgs)

2" Sch 40 PVC
0.010" Slot
Screen (4.87-
14.62' bgs)

#0 Filter Sand
Pack (4.0-15.5'
bgs)

2" PVC Cap
(14.62-14.87'
bgs)



Date Start/Finish:
Drilling Company:
Driller's Name:
Drilling Method:
Auger Size:
Rig Type:
Sampling Method:

Stratigraphic Description
Well/Boring
Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:
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11/10/11
Parratt-Wolff

Hollow Stem Auger
6.5" OD

HSA DT466
2" x 2" Direct Push Spoon

503.66

15.5' bgs

Dan Zuck

MW-211127772.46
1167247.86

504.16

Lockheed Martin Corporation

535 French Road
Syracuse, NY

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level. Depth to Water = 3.43 bgs.

MW-21.dat
MW-21 RMM
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0-2.5' (Air Knife) Medium brown to gray, sandy SILT, and medium to coarse
Gravel, little medium to coarse Pebbles, loose, wet [FILL].

2.5-4' (Air Knife) Medium brown, medium to coarse subangular to subrounded
sandy GRAVEL, some medium to coarse Pebbles, loose, wet [TILL].

4-4' (Air Knife 4-5') No Recovery (stone stuck in shoe).

6-7.1' Medium brown, Clayey SILT, trace very fine to fine Sand, parting
throughout, loose/soft, wet, trace plasticity to no plasticity [TILL].

8-8.2' Medium brown, Clayey SILT, trace very fine to fine Sand, parting
throughout, loose/soft, wet, trace plasticity to no plasticity [TILL].

8.2-8.7' Medium brown, Gravely SILT, fine to medium subangular to
subrounded Gravel, loose, wet [TILL].

8.7-9.2' Brownish gray, Silty GRAVEL, fine to medium angular to subagular
Gravel, loose, wet [TILL].

9.2-9.7' Medium brown, SILT, little fine to medium subangular to subrounded
Gravel, medium stiff [TILL].

10-10' No Recovery.

12-13.6' Medium brownish gray, SILT, some medium to coarse angular to
subangular, medium dense to stiff, moist to wet [TILL].

14-14.9' Medium brownish gray, SILT, some medium to coarse angular to
subangular Gravel, trace fine to medium subangular Sand, medium dense to
stiff, moist to wet [TILL].
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End of Boring

8" Steel
flushmount cover

Locking J-Plug

0-0.8' Concrete
Pad (0-0.8" bgs)

Sand Drain
(0.75-1' bgs)

Bentonite (1-3'
bgs)

#00 Silca Sand
Seal (3-4' bgs)

2" Sch 40 PVC
Riser (4.9-14.65'
bgs)

2" Sch 40 PVC
0.010" Slot
Screen (4.87-
14.65' bgs)

#0 Filter Sand
Pack (4.9-15.5'
bgs)

2" PVC Cap
(14.65-14.77'
bgs)



Date Start/Finish:
Drilling Company:
Driller's Name:
Drilling Method:
Auger Size:
Rig Type:
Sampling Method:

Stratigraphic Description
Well/Boring
Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:
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Northing:
D

E
P

TH

E
LE

V
A

TI
O

N

R
ec

ov
er

y
(fe

et
)

B
lo

w
C

ou
nt

s

N
-V

al
ue

P
ID

H
ea

ds
pa

ce
(p

pm
)

G
eo

lo
gi

c
C

ol
um

n

S
am

pl
e/

In
t/T

yp
e

S
am

pl
e

R
un

N
um

be
r

Remarks:

Template: Page: 1 of 1Project Number:
Data File: Date:1/25/2013

505

500

495

490

0

5

10

15

Bill Rice

11/14/11
Parratt-Wolff

Hollow Stem Auger
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15.5' bgs

Dan Zuck

IW-11127878.75
1167248.65
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Lockheed Martin Corporation

535 French Road
Syracuse, NY

ags = above ground surface; bgs = below ground surface; NA = Not
Applicable/Available; AMSL = Above Mean Sea Level; Depth to Water = 2.11bgs.

IW-1.dat
IW-1 RMM
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0-2.5' (Air Knife) Dark brown, Sandy SILT, fine to medium angular to
subangular Sand, and Organics (wood, peat), loose, wet [FILL].

2.5-5' (Air Knife) Brownish gray, Gravely SILT, fine to medium angular to
subangulr Gravel, little fine to medium subangular to subrounded Sand, loose,
wet [FILL].

5-6.1' (Slough) Medium brown, Sandy SILT, fine to medium subangular to
subrounded Sand, little fine to medium subangular Gravel, loose, saturated
[FILL].

6.1-6.9' Medium brownish gray, Silty SAND, fine to medium angular to
subangular Sand, little medium to coarse angular to subangular Gravel, loose,
wet [TILL].

6.9-7.4' Medium brownish, SILT, some medium to coarse subangular to
subrounded Gravel, trace coarse subangular Pebbles, stiff, wet [TILL].

8-8' No Recovery (Unable to collect sample due to casing).

9-10.5' Brownish gray, SILT, little medium to coarse subangular to subrounded
Gravel, stiff to very stiff, wet [TILL].

11-11.6' Brownish gray, SILT, some fractured Shale throughout, little medium to
coarse subangular to subrounded Gravel, medium stiff, wet, trace plasticity to
no plasticity [TILL].

11.6-12.25' Dark brownish gray, Silty CLAY, parting throughout, medium stiff,
wet, trace plasticity to no plasticity [CLAY].

13-14.1' Dark brownish gray, Silty CLAY, parting throughout, medium stiff, wet,
trace plasticity to no plasticity [CLAY].

14.1-14.4' Grayish brown, Sandy SILT, very fine to fine subangular to
subrounded Sand, trace coarse subrounded Sand, loose, wet [CLAY].
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End of Boring

8" Steel
flushmount cover

Locking J-Plug

0-0.8' Concrete
Pad (0-0.8" bgs)

Sand Drain
(0.75-1' bgs)

Bentonite (1-3'
bgs)

#00 Silca Sand
Seal (3-4' bgs)

2" Sch 40 PVC
Riser (0.45-4.92'
bgs)

2" Sch 40 PVC
0.010" Slot
Screen (4.87-
14.62' bgs)

#0 Filter Sand
Pack (4.0-15.5'
bgs)

2" PVC Cap
(14.62-14.87'
bgs)



 

Appendix B 

Slug Test Analysis 
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WELL TEST ANALYSIS

Data Set: G:\APROJECT\LOCKHEED\UTICA\LOCKHE~1\TEXTFO~1\MW13BRIN.AQT
Date: 03/11/09 Time: 14:10:48

AQUIFER DATA

Saturated Thickness:  7.68 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA

Initial Displacement:  3.062 ft Water Column Height:  7.68 ft
Casing Radius:  0.08 ft Wellbore Radius:  0.25 ft
Screen Length:  10. ft Gravel Pack Porosity:  0.2

SOLUTION

Aquifer Model: Unconfined
Solution Method: Bouwer-Rice

K = 0.004405 ft/min
y0 = 5.412E+05 ft

jbonsteel
Text Box
TEST NOT VALID
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WELL TEST ANALYSIS

Data Set: G:\APROJECT\LOCKHEED\UTICA\LOCKHE~1\TEXTFO~1\MW-13TIN.AQT
Date: 03/11/09 Time: 14:04:23

AQUIFER DATA

Saturated Thickness:  21.5 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA

Initial Displacement:  5.17 ft Water Column Height:  13.64 ft
Casing Radius:  0.08 ft Wellbore Radius:  0.25 ft
Screen Length:  10. ft Gravel Pack Porosity:  0.2

SOLUTION

Aquifer Model: Unconfined
Solution Method: Bouwer-Rice

K = 0.004712 ft/min
y0 = 2.026 ft
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WELL TEST ANALYSIS

Data Set: G:\APROJECT\LOCKHEED\UTICA\LOCKHE~1\TEXTFO~1\MW-13TO.AQT
Date: 03/11/09 Time: 14:05:45

AQUIFER DATA

Saturated Thickness:  21.5 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA

Initial Displacement:  3.212 ft Water Column Height:  13.64 ft
Casing Radius:  0.08 ft Wellbore Radius:  0.25 ft
Screen Length:  10. ft Gravel Pack Porosity:  0.2

SOLUTION

Aquifer Model: Unconfined
Solution Method: Bouwer-Rice

K = 0.004698 ft/min
y0 = 1.888 ft
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WELL TEST ANALYSIS

Data Set: G:\APROJECT\LOCKHEED\UTICA\LOCKHE~1\TEXTFO~1\MW-14BRI.AQT
Date: 03/11/09 Time: 14:06:33

AQUIFER DATA

Saturated Thickness:  3.21 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA

Initial Displacement:  0.576 ft Water Column Height:  3.21 ft
Casing Radius:  0.08 ft Wellbore Radius:  0.25 ft
Screen Length:  10. ft Gravel Pack Porosity:  0.2

SOLUTION

Aquifer Model: Unconfined
Solution Method: Bouwer-Rice

K = 0.0007834 ft/min
y0 = 0.5652 ft

jbonsteel
Text Box
TEST NOT VALID
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WELL TEST ANALYSIS

Data Set: G:\APROJECT\LOCKHEED\UTICA\LOCKHE~1\TEXTFO~1\MW-14BRO.AQT
Date: 03/11/09 Time: 14:17:50

AQUIFER DATA

Saturated Thickness:  3.21 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA

Initial Displacement:  2.317 ft Water Column Height:  3.21 ft
Casing Radius:  0.08 ft Wellbore Radius:  0.25 ft
Screen Length:  10. ft Gravel Pack Porosity:  0.2

SOLUTION

Aquifer Model: Unconfined
Solution Method: Bouwer-Rice

K = 3.152E-07 ft/min
y0 = 0.5488 ft



0. 1.8 3.6 5.4 7.2 9.
0.01

0.1

1.

10.

Time (min)

D
is

pl
ac

em
en

t (
ft)

WELL TEST ANALYSIS

Data Set: G:\APROJECT\LOCKHEED\UTICA\LOCKHE~1\TEXTFO~1\MW-14SIN.AQT
Date: 03/11/09 Time: 14:07:26

AQUIFER DATA

Saturated Thickness:  5.65 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA

Initial Displacement:  2.333 ft Water Column Height:  5.65 ft
Casing Radius:  0.08 ft Wellbore Radius:  0.25 ft
Screen Length:  10. ft Gravel Pack Porosity:  0.2

SOLUTION

Aquifer Model: Unconfined
Solution Method: Bouwer-Rice

K = 0.008832 ft/min
y0 = 1.211 ft
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WELL TEST ANALYSIS

Data Set: G:\APROJECT\LOCKHEED\UTICA\LOCKHE~1\TEXTFO~1\MW-14SO.AQT
Date: 03/11/09 Time: 14:16:43

AQUIFER DATA

Saturated Thickness:  5.65 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA

Initial Displacement:  1.1 ft Water Column Height:  5.65 ft
Casing Radius:  0.08 ft Wellbore Radius:  0.25 ft
Screen Length:  10. ft Gravel Pack Porosity:  0.2

SOLUTION

Aquifer Model: Unconfined
Solution Method: Bouwer-Rice

K = 0.00712 ft/min
y0 = 1.078 ft
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WELL TEST ANALYSIS

Data Set: G:\APROJECT\LOCKHEED\UTICA\LOCKHE~1\TEXTFO~1\MW-15BRI.AQT
Date: 03/11/09 Time: 14:09:04

AQUIFER DATA

Saturated Thickness:  3.74 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA

Initial Displacement:  1.752 ft Water Column Height:  3.74 ft
Casing Radius:  0.08 ft Wellbore Radius:  0.25 ft
Screen Length:  10. ft Gravel Pack Porosity:  0.2

SOLUTION

Aquifer Model: Unconfined
Solution Method: Bouwer-Rice

K = 0.0001198 ft/min
y0 = 0.6502 ft

jbonsteel
Text Box
TEST NOT VALID
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WELL TEST ANALYSIS

Data Set: G:\APROJECT\LOCKHEED\UTICA\LOCKHE~1\TEXTFO~1\MW-15BRO.AQT
Date: 03/11/09 Time: 14:09:55

AQUIFER DATA

Saturated Thickness:  3.74 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA

Initial Displacement:  3.272 ft Water Column Height:  3.74 ft
Casing Radius:  0.08 ft Wellbore Radius:  0.25 ft
Screen Length:  10. ft Gravel Pack Porosity:  0.2

SOLUTION

Aquifer Model: Unconfined
Solution Method: Bouwer-Rice

K = 2.733E-06 ft/min
y0 = 0.7086 ft
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WELL TEST ANALYSIS

Data Set: G:\APROJECT\LOCKHEED\UTICA\LOCKHE~1\TEXTFO~1\MW-15SIN.AQT
Date: 03/11/09 Time: 14:18:44

AQUIFER DATA

Saturated Thickness:  11.54 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA

Initial Displacement:  1.784 ft Water Column Height:  11.54 ft
Casing Radius:  0.08 ft Wellbore Radius:  0.25 ft
Screen Length:  10. ft Gravel Pack Porosity:  0.2

SOLUTION

Aquifer Model: Unconfined
Solution Method: Bouwer-Rice

K = 0.001656 ft/min
y0 = 0.8902 ft
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WELL TEST ANALYSIS

Data Set: G:\APROJECT\LOCKHEED\UTICA\LOCKHE~1\TEXTFO~1\MW-15SO.AQT
Date: 03/11/09 Time: 14:10:27

AQUIFER DATA

Saturated Thickness:  11.51 ft Anisotropy Ratio (Kz/Kr):  1.

WELL DATA

Initial Displacement:  4.156 ft Water Column Height:  11.51 ft
Casing Radius:  0.08 ft Wellbore Radius:  0.25 ft
Screen Length:  10. ft Gravel Pack Porosity:  0.2

SOLUTION

Aquifer Model: Unconfined
Solution Method: Bouwer-Rice

K = 0.0008977 ft/min
y0 = 1.46 ft
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Pilot Test Results 



TABLE C-1
PILOT TEST INJECTION LOG

Former Lockheed Martin French Road Facility
Utica, New York

Page 1 of 8

Date Time
Well Head 
Pressure

 (psi)

Totalizer 
Reading 
(gallons)

Incremental 
Volume
(gallons)

Cumulative 
Volume

 (gallons)

Flow 
Rate

 (gpm)
Notes

4/4/2012
1339

0 13499 0 0 0.17
First Batch 50 gallons mixed,
 36 sec totalizer moved 0.1 gal

1411 0 13502.6 3.6 3.6 0.11
1430 - 13503.9 1.3 4.9 0.07
1434 - 13504.2 0.3 5.2 0.08
1500 - 13504.9 0.7 5.9 0.03 Injection stopped overnight

4/5/2012 - - 13507.2 2.3 8.2 -
1000 1.5 13510.8 3.6 11.8 - 1 min 12 sec totalizer moved 0.1 gal
1047 1.5 13513.9 3.1 14.9 0.07
1119 1.4 13516.1 2.2 17.1 0.07
1149 1.2 13517.1 1 18.1 0.03
1219 1 13518.2 1.1 19.2 0.04
1249 1.2 13520.3 2.1 21.3 0.07

1300
0 13520.7 0.4 21.7 0.04

First Tank empty, there seems to be a 
problem with the flow totalizer

1424
- - 0 50* -

Second 50 gallon batch mixed, totalizer 
removed from manifold. 

1520 - - 10 60 0.18
1725 - - 25 75 0.12 Injection stopped overnight

4/6/2012 1000 - - 0 75 -
1245 - - 25 100 0.15 Second Batch injected

4/9/2012 1640 2.8 - 0 100 - Third Batch Mixed. 100 gallons
1717 - - 10 110 0.27
1815 2.7 - 20 120 0.17
1850 - - 25 125 0.14 Injection stopped overnight

4/10/2012 850 - - 0 125 -
1015 1.4 - 15 140 0.18
1253 1.2 - 45 170 0.19
1630 - - 75 200 0.14 Third Batch Finished

4/11/2012 919 1.5 - 0 200 - Fourth batch mixed - 150 gallons
1237 1.5 - 20 220 0.10
1440 1.6 - 30 230 0.08
1900 1.6 - 75 275 0.17 Injection stopped overnight

4/12/2012 822 1.6 - 0 275 -
945 1.6 - 10 285 0.12
1140 1.6 - 25 300 0.13
1507 1.5 - 45 320 0.10 Injections Stopped

Notes

"-"  indicates reading not recorded

* Volume adjusted to match volume injected. Determined that totalizer was not reading accurately

gpm - gallons per minute

Flowrates calculated based on the volume injected and the time ellapsed.  Values may vary from the field log

removed 
from 
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TABLE C-2

SUMMARY OF IRZ PILOT TEST FIELD MEASUREMENTS

Former Lockheed Martin French Road Facility
Utica, New York

Page 2 of 8

Filtered Unfiltered

NM NM NM NM NM NM NM NM

4/3/2012 2.25 6.84 2.248 6.45 227.2 ND ND
4/5/2012 2.15 7.41 2.408 2.26 80.5 0.298 2.876

4/5/2012 NM 7.26 2.364 2.34 56.4 NM NM

4/6/2012 2.45 6.69 2.501 2.19 65.3 NM 0.469

4/10/2012 2.33 7.19 1.784 2.54 71.3 0.014 NM
4/11/2012 2.35 6.8 1.913 2.45 44.1 0.057 NM
4/12/2012 2.44 7.05 1.942 2.53 66.4 NM >3.5

4/13/2012 2.48 NM NM NM NM NM NM

4/24/2012 0.96 6.87 2.67 1.1 -25.6 NM NM

5/9/2012 1.50 6.7 1.191 0.7 -38.7 NM NM

6/5/2012 1.70 7.16 1.341 1.4 -124.1 NM NM

7/12/2012 2.6 7.25 1.362 0.06 -153.6 NM NM

4/3/2012 NM 7.26 2.726 1.51 -77 ND 1.053
4/5/2012 2.26 7.2 2.104 3.03 9.5 NM 0.935

4/5/2012 NM 7.23 1.981 2.83 -16.8 NM 0.935

4/6/2012 2.33 7.33 1.702 3.57 -19.1 NM 1.187

4/10/2012 2.29 7.15 1.423 2.95 -38.4 0.015 ND

4/11/2012 2.30 7.16 1.324 3.13 -16.1 0.049 ND

4/12/2012 2.13 7.13 1.221 2.59 -37.6 NM 0.847

4/13/2012 2.24 NM NM NM NM NM NM

4/24/2012 1.72 7.51 2.086 4.5 1.3 NM NM

5/9/2012 1.40 6.24 1.66 1.01 -39.9 NM NM

6/5/2012 2.05 7.04 1.28 0.71 -142.2 NM NM

7/12/2012 2.77 7.25 1.828 0.16 -63.1 NM NM

4/3/2012 NM NM NM NM NM NM NM
4/4/2012 5.22 7.18 2.404 2.53 -31.1 NM 0.154

4/5/2012 4.01 7.39 2.295 2.83 -82.9 NM 0.108

4/5/2012 4.53 7.3 2.428 3.5 -56.4 NM 0.108

4/6/2012 NM 7.32 2.272 3.62 -25.7 NM 0.265

4/10/2012 5.69 7.32 1.983 2.89 -57.7 NM 0.036

4/11/2012 4.81 7.18 1.935 5.56 -61.7 NM 0.105

4/12/2012 5.35 7.3 2.041 3.06 -53.6 NM 0.104

4/13/2012 4.26 NM NM NM NM NM NM

4/24/2012 2.83 8.38 2.066 1.3 -15.6 NM NM

5/9/2012 3.55 6.94 2.212 32 -13.2 NM NM

6/5/2012 3.65 7.46 2.368 0.38 -28.1 NM NM

7/12/2012 4.78 7.15 2.806 0.86 -154.5 NM NM

Footnotes on Page 2

Depth to 
Water     

(ft btoc)
pH (SU)

Distance 
from IW-1 

(ft)

Fluorescein

IW-1 15

Specific 
Conductivity 

(mS/cm)

Dissolved 
Oxygen 
(mg/L)

ORP (mV)Well ID Date
Screen 
Interval   
(ft bls)

Depth of 
Well      

(ft bls)

12.4 10

12.1 17

10 12

Diameter 
(in)

1 2.4-12.4

4 5-15

1 2.1-12.1

1 5-10

A1-PZ-1

A1-PZ-2

PZ-02
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TABLE C-2

SUMMARY OF IRZ PILOT TEST FIELD MEASUREMENTS

Former Lockheed Martin French Road Facility
Utica, New York

Page 3 of 8

Filtered Unfiltered

Depth to 
Water     

(ft btoc)
pH (SU)

Distance 
from IW-1 

(ft)

FluoresceinSpecific 
Conductivity 

(mS/cm)

Dissolved 
Oxygen 
(mg/L)

ORP (mV)Well ID Date
Screen 
Interval   
(ft bls)

Depth of 
Well      

(ft bls)

Diameter 
(in)

4/3/2012 0.91 7.84 0.914 0.47 -87.4 ND 0.392
4/5/2012 1.65 7.71 0.746 1.12 -37.4 NM 2.102

4/5/2012 NM 7.83 0.738 1.4 56 NM NM
4/6/2012 1.51 7.74 0.715 0.63 -7.9 NM 0.648

4/10/2012 1.28 7.59 0.691 0.15 -26 0.014 NM
4/11/2012 1.47 7.85 0.663 0.19 -62.7 0.026 NM
4/12/2012 2.22 7.32 0.68 0.66 -150.3 NM 0.98

4/13/2012 1.77 NM NM NM NM NM NM

4/24/2012 0.88 7.86 0.705 0.2 -1.7 NM NM

5/9/2012 1.06 7.48 0.926 0.31 63.6 NM NM

6/5/2012 1.12 7.54 0.751 0.25 -117.2 NM NM

7/12/2012 1.62 7.63 0.984 0.26 -128.2 NM NM

4/3/2012 2.37 6.84 8.173 2.93 -110.3 NM 1.419
4/4/2012 2.35 6.85 7.895 0.71 -144.4 >3.5 NM

4/5/2012 2.47 6.66 7.382 0.43 -139.6 1.382 2.041

4/5/2012 1.31 6.92 5.299 0.44 -152.1 NM 2.726

4/6/2012 2.52 7.01 4.405 0.05 -181.7 NM 2.603

4/10/2012 2.44 5.85 4.628 0.62 -470.6 >3.5 >3.5

4/11/2012 2.33 5.92 3.937 0.43 -432.6 >3.5 >3.5

4/12/2012 1.66 5.7 3.521 0.31 -457 >3.5 >3.5

4/13/2012 1.74 NM NM NM NM NM NM

4/24/2012 1.89 6.27 5.738 0.3 -17.1 NM NM

5/9/2012 1.39 5.88 6.043 0.65 -15.6 NM NM

6/5/2012 2.08 5.44 6.77 0.3 -95.8 NM NM

7/12/2012 2.9 6.24 8.13 0.55 -100 NM NM

Footnotes:
in - inches 
ft bls - feet below land surface
ft btoc - feet below top-of-casing
S.U. - standard units
mS/cm - mili Siemens per centimeter
NM - not measured
mg/L - milligrams per liter
mV - milivolts
ND - non-detect

MW-19

MW-20

2 5-15 15 15

2 5-15 15 5
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TABLE C-3
SUMMARY OF IRZ PILOT TEST GROUNDWATER ANALYTICAL RESULTS

Former Lockheed Martin French Road Facility 
Utica, New York

Page 4 of 8

Sample ID:

Date Sampled: 6/28/2010 11/30/2011 4/3/2012 4/6/2012 4/9/2012 4/11/2012 4/13/2012 4/24/2012 5/9/2012 6/5/2012 7/12/2012

Volatile Organic Carbons ( µg/L)

Tetrachloroethylene 5 3.6 U 1.8 U 1.8 U 3.6 U 3.6 U NM 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U

Trichloroethylene 5 4.6 U 2.3 U 2.3 U 4.6 U 4.6 U NM 0.46 U 0.48 J 0.46 U 0.46 U 0.46 U

cis-1,2-Dichloroethylene 5 32 5.0 4.1 U 11 10 NM 5 8.1 4.6 9.5 12

trans-1,2-Dichloroethylene 5 9.0 U 4.5 U 4.5 U 0.90 U 0.90 U NM 0.90 U 0.90 U 0.90 U 0.90 U 0.90 U

Vinyl chloride 2 9.0 U 5.0 U 4.5 U 9.1 5.3 NM 1.5 2.1 1.2 2.9 6.4

1,2-Dichlorobenzene 3 7.9 U 4.0 U 4.0 U 7.9 U 7.9 U NM 7.9 U 7.9 U 7.9 U 7.9 U 7.9 U

1,1-Dichloroethane 5 3.8 U 1.9 U 1.9 U 3.8 U 3.8 U NM 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U

Methyl tert-butyl ether NS 1.6 UJ 0.80 U 0.80 U 0.16 U 0.16 U NM 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U

2-Butanone (MEK) 50 13 U 6.6 U 6.6 U 1.3 U 1.3 U NM 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U

Groundwater Quality 

Nitrate as N (mg/L) 353.2 10 NM NM 0.011 U 0.011 U 0.011 HU NM 0.011 U 0.011 U 0.011 U 0.1 0.011 U

Sulfate (mg/L) D516-90,03 250 NM NM 112 B 79.1 B 75.2 B NM 94.9 B 71.9 B 34.4 40.5 1.5 U

Total Organic Carbon (mg/L) SM 5310D NS NM NM 11 2.8 2.7 NM 7 3.8 2.6 3.4 3.2

Metals

Arsenic, total (mg/L) 0.01 NM NM 0.079 0.019 0.043 0.025 0.036 0.23 0.034 0.28 0.02

Arsenic, dissolved (mg/L) 0.01 NM NM 0.0056 J 0.0095 J 0.0056 U 0.0056 U 0.0056 U 0.0061 J 0.0056 U 0.016 0.0082 J

Dissolved Gases

Methane (µg/L) RSK-175 NS NM NM 3700 5000 5700 NM 3900 8100 B 12000 B 9500 B 7200

Tracer Dyes  (Ozark Underground Lab) 

Fluorescein (ppb) NS NM NM ND NM NM NM 5.84 0.276 0.106 0.207 0.014

Footnotes on Page 5

Analysis 
Method

Analytes

NYSDEC TOGS 
(µg/L)

A1-PZ-1

USEPA 8260B

USEPA 6010B
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TABLE C-3
SUMMARY OF IRZ PILOT TEST GROUNDWATER ANALYTICAL RESULTS

Former Lockheed Martin French Road Facility 
Utica, New York

Page 5 of 8

Sample ID:

Date Sampled:

Volatile Organic Carbons ( µg/L)

Tetrachloroethylene 5

Trichloroethylene 5

cis-1,2-Dichloroethylene 5

trans-1,2-Dichloroethylene 5

Vinyl chloride 2

1,2-Dichlorobenzene 3

1,1-Dichloroethane 5

Methyl tert-butyl ether NS

2-Butanone (MEK) 50

Groundwater Quality 

Nitrate as N (mg/L) 353.2 10

Sulfate (mg/L) D516-90,03 250

Total Organic Carbon (mg/L) SM 5310D NS

Metals

Arsenic, total (mg/L) 0.01

Arsenic, dissolved (mg/L) 0.01

Dissolved Gases

Methane (µg/L) RSK-175 NS

Tracer Dyes  (Ozark Underground Lab) 

Fluorescein (ppb) NS

Analysis 
Method

Analytes

NYSDEC TOGS 
(µg/L)

USEPA 8260B

USEPA 6010B

6/28/2010 9/1/2011 11/30/2011 1/25/2012 4/3/2012 4/4/2012 4/9/2012 4/11/2012 4/13/2012 4/24/2012 5/9/2012 6/5/2012 7/12/2012

3.6 U 0.36 U 0.36 U 0.36 U 0.36 U NM 0.36 U NM 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U

4.6 U 0.46 U 2.3 0.46 U 0.46 U NM 0.46 U NM 0.46 U 1.2 0.89 J 0.74 J 0.46 U

140 99 96 22 13 NM 21 NM 17 58 54 70 57

0.90 U 0.90 U 0.90 U 0.90 U 0.90 U NM 0.90 U NM 0.90 U 0.90 U 0.90 U 0.90 U 0.90 U

21 27 47 11 7 NM 7.5 NM 4.9 24 14 14 15

7.9 U 7.9 U 7.9 U 7.9 U 7.9 U NM 7.9 U NM 7.9 U 7.9 U 7.9 U 7.9 U 7.9 U

3.8 U 0.38 U 1.7 0.38 U 0.38 U NM 0.38 U NM 0.38 U 1.1 1.1 1.2 1.3

1.6 JU 0.16 U 0.16 U 0.16 U 0.16 U NM 0.16 U NM 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U

1.3 U 1.3 U 1.3 U 1.3 U 1.3 U NM 1.3 U NM 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U

NM 0.05 JU NM 0.81 0.27 H NM 0.037 J H NM 0.17 0.011 U 0.04 J 0.07 0.16
NM 5.0 U NM 38.8 4.5 J B NM 4.7 J B NM 4.7 J 3.7 J B 2.4 J 1.5 U 10.9
NM NM NM NM 15 NM 4 NM 5.3 5.7 4 6.3 3.3

NM NM NM NM 0.017 NM 0.018 0.0095 J 0.012 0.0061 J 0.0056 U 0.0086 J 0.0056 U

NM NM NM NM 0.0056 U NM 0.0056 U 0.0056 U 0.0056 U 0.0056 U 0.0056 U 0.0072 J 0.0056 U

NM 710 D NM 2400 B 8300 NM 3900 NM 3900 770 B 4800 B 3200 B 2100

NM NM NM NM NM ND NM NM 1.38 0.414 0.471 0.212 0.062

Footnotes on Page 5

A1-PZ-2
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TABLE C-3
SUMMARY OF IRZ PILOT TEST GROUNDWATER ANALYTICAL RESULTS

Former Lockheed Martin French Road Facility 
Utica, New York

Page 6 of 8

Sample ID:

Date Sampled:

Volatile Organic Carbons ( µg/L)

Tetrachloroethylene 5

Trichloroethylene 5

cis-1,2-Dichloroethylene 5

trans-1,2-Dichloroethylene 5

Vinyl chloride 2

1,2-Dichlorobenzene 3

1,1-Dichloroethane 5

Methyl tert-butyl ether NS

2-Butanone (MEK) 50

Groundwater Quality 

Nitrate as N (mg/L) 353.2 10

Sulfate (mg/L) D516-90,03 250

Total Organic Carbon (mg/L) SM 5310D NS

Metals

Arsenic, total (mg/L) 0.01

Arsenic, dissolved (mg/L) 0.01

Dissolved Gases

Methane (µg/L) RSK-175 NS

Tracer Dyes  (Ozark Underground Lab) 

Fluorescein (ppb) NS

Analysis 
Method

Analytes

NYSDEC TOGS 
(µg/L)

USEPA 8260B

USEPA 6010B

6/24/2010 11/30/2011 4/3/2012 4/4/2012 4/6/2012 4/9/2012 4/11/2012 4/13/2012 4/24/2012 5/9/2012 6/5/2012 7/12/2012

0.36 U 0.36 U 1.8 U NM 0.36 U 0.36 U NM 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U

0.46 U 0.46 U 2.3 U NM 0.46 U 0.46 U NM 0.46 U 0.46 U 0.46 U 0.46 U 0.46 U

1.7 1.8 5.1 NM 19 19 NM 29 2.6 26 16 11

0.90 U 0.90 U 4.5 U NM 0.90 U 0.90 U NM 0.90 U 0.90 U 0.90 U 0.90 U 0.90 U

1.1 1.0 U 4.5 U NM 6.2 6.3 NM 5.1 0.90 U 5.9 7.4 5.4

0.87 J 1.0 4.0 U NM 7.9 U 7.9 U NM 7.9 U 7.9 U 0.84 J 1.6 1.7

0.38 U 0.38 U 1.9 U NM 0.38 U 0.38 U NM 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U

0.16 U 0.16 U 0.80 U NM 0.43 J 0.16 U NM 0.16 U 0.42 J 0.43 J 0.41 J 0.46 J

1.3 U 1.3 U 6.6 U NM 1.3 U 1.3 U NM 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U

NM NM 0.011 U NM 0.011 U 0.011 HU NM 0.053 0.011 U 0.011 U 0.011 U 0.011 U

NM NM 3.9 J B NM 3.8 J B 3.4 J B NM 2.3 J 2.0 J B 1.7 J 1.5 U 4.4 J
NM NM 16.5 NM 7.7 5 NM 1.8 1.2 0.43 U 0.43 U 0.48 J

NM NM 0.011 NM 0.0056 U 0.0056 U 0.0056 U 0.0056 U 0.0056 U 0.0056 U 0.0056 U 0.06
NM NM 0.0056 U NM 0.0056 U 0.0056 U 0.0056 U 0.0056 U 0.0056 U 0.0056 U 0.0056 U 0.0056 U

NM NM 1600 NM 2000 3100 NM 3700 6900 B 2200 B 1200 B 4100

NM NM NM 0.201 NM NM NM 2.09 0.098 0.48 0.25 0.078

Footnotes on Page 5

PZ-02
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TABLE C-3
SUMMARY OF IRZ PILOT TEST GROUNDWATER ANALYTICAL RESULTS

Former Lockheed Martin French Road Facility 
Utica, New York

Page 7 of 8

Sample ID:

Date Sampled:

Volatile Organic Carbons ( µg/L)

Tetrachloroethylene 5

Trichloroethylene 5

cis-1,2-Dichloroethylene 5

trans-1,2-Dichloroethylene 5

Vinyl chloride 2

1,2-Dichlorobenzene 3

1,1-Dichloroethane 5

Methyl tert-butyl ether NS

2-Butanone (MEK) 50

Groundwater Quality 

Nitrate as N (mg/L) 353.2 10

Sulfate (mg/L) D516-90,03 250

Total Organic Carbon (mg/L) SM 5310D NS

Metals

Arsenic, total (mg/L) 0.01

Arsenic, dissolved (mg/L) 0.01

Dissolved Gases

Methane (µg/L) RSK-175 NS

Tracer Dyes  (Ozark Underground Lab) 

Fluorescein (ppb) NS

Analysis 
Method

Analytes

NYSDEC TOGS 
(µg/L)

USEPA 8260B

USEPA 6010B

11/30/2011 4/3/2012 4/9/2012 4/11/2012 4/13/2012 4/24/2012 5/9/2012 6/5/2012 7/12/2012

0.36 U 0.36 U 0.36 U NM 0.36 U 0.36 U 0.36 U 0.36 U 0.36 U

0.46 U 0.46 U 0.46 U NM 0.46 U 0.46 U 0.46 U 0.46 U 0.46 U

1.3 2.7 0.81 U NM 1.2 0.81 U 1 0.81 U 1

0.90 U 0.90 U 0.90 U NM 0.90 U 0.90 U 0.90 U 0.90 U 0.90 U

1.0 U 1.2 0.90 U NM 0.90 U 0.90 U 0.99 J 0.90 U 1.4

7.9 U 7.9 U 7.9 U NM 7.9 U 7.9 U 7.9 U 7.9 U 7.9 U

0.38 U 0.38 U 0.38 U NM 0.38 U 0.38 U 0.38 U 0.38 U 0.38 U

0.16 U 0.16 U 0.16 U NM 0.16 U 0.16 U 0.16 U 0.16 U 0.16 U

1.3 U 1.3 U 1.3 U NM 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U

0.011 HU 0.011 HU 0.011 HU NM 0.011 U 0.011 U 0.011 U 0.011 U 0.011 U

50.0 B 50.0 B 26.6 B NM 23.5 5.9 B 26.9 18 29.9

22.6 22.6 0.43 *^U NM 0.45 J 0.43 U 0.43 U 1.2 3.9

0.0072 J 0.0072 J 0.0056 U 0.0083 J 0.0082 J 0.008 J 0.0065 J 0.0056 U 0.0097 J
0.0056 U 0.0056 U 0.008 J 0.0056 U 0.0056 U 0.0057 J 0.006 J 0.0074 J 0.0056 U

3600 3600 9700 NM 8500 3400 B 9200 B 2900 B 5700

ND ND NM NM 11.3 7.83 0.901 0.527 0.137

Footnotes on Page 5

MW-19
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TABLE C-3
SUMMARY OF IRZ PILOT TEST GROUNDWATER ANALYTICAL RESULTS

Former Lockheed Martin French Road Facility 
Utica, New York

Page 8 of 8

Sample ID:

Date Sampled:

Volatile Organic Carbons ( µg/L)

Tetrachloroethylene 5

Trichloroethylene 5

cis-1,2-Dichloroethylene 5

trans-1,2-Dichloroethylene 5

Vinyl chloride 2

1,2-Dichlorobenzene 3

1,1-Dichloroethane 5

Methyl tert-butyl ether NS

2-Butanone (MEK) 50

Groundwater Quality 

Nitrate as N (mg/L) 353.2 10

Sulfate (mg/L) D516-90,03 250

Total Organic Carbon (mg/L) SM 5310D NS

Metals

Arsenic, total (mg/L) 0.01

Arsenic, dissolved (mg/L) 0.01

Dissolved Gases

Methane (µg/L) RSK-175 NS

Tracer Dyes  (Ozark Underground Lab) 

Fluorescein (ppb) NS

Analysis 
Method

Analytes

NYSDEC TOGS 
(µg/L)

USEPA 8260B

USEPA 6010B

11/30/2011 4/3/2012 4/4/2012 4/5/2012 4/6/2012 4/9/2012 4/11/2012 4/13/2012 4/24/2012 5/9/2012 6/5/2012 7/12/2012

0.36 U 1.8 U NM 3.6 U 7.2 U 7.2 U NM ` 7.2 U 7.2 U 14 U 1.8 U

190 D [170 D] 130 NM 130 180 110 NM 170 170 480 18 U 2.6 J

1,900 D [1,800 D] 1900 D NM 1400 D 1400 1400 NM 920 J 1400 J 2500 D 4000 890 D

18 [18] 15 NM 12 18 U 18 U NM 18 U 18 J 38 38 J 22

170 D [160 D] 150 NM 99 99 120 NM 36 63 150 350 660

7.9 U 4.0 U NM 7.9 U 16 U 16 U NM 16 U 16 U 16 U 32 U 4.0 U

5.1 [5.1] 3.0 J NM 3.8 U 7.6 U 7.6 U NM 7.6 U 7.6 U 10 J 15 U 7.9

0.16 U 0.80 U NM 1.6 U 3.2 U 3.2 U NM 3.2 U 3.2 U 16 U 6.4 U 0.80 U

1.3 U 6.6 U NM 13 26 U 26 U NM 26 U 96 J 7.6 U 370 J 320

0.011 HU 0.011 HU NM 0.043 J H 0.011 U 0.031 J H NM 0.042 J 0.011 U 0.011 U 0.011 U 0.011 U

5.3 B 5.3 B NM 6 372 361 B NM 497 69.4 B 186 11 5.8

2.4 2.4 NM 870 2800 23.5 NM 3780 2900 2170 1770 1170

0.0057 J 0.0057 J NM 0.037 0.029 0.033 0.023 0.025 0.016 0.0089 J 0.0056 U 0.0059 J
0.0056 U 0.0056 U NM 0.0056 U 0.019 0.018 J 0.0098 J 0.0094 J 0.0089 J 0.0056 U 0.0073 J 0.0056 U

4400 4400 NM 2900 2100 2300 NM 120 440 B 1200 B 6400 B 1900

ND ND 4100 NM 17800 NM NM 14900 6530 1800 523 836

Footnotes:
USEPA - United States Environmental Protection Agency
Concentrations in bold indicate detections
Concentrations in bold and shaded exceed NYSDEC SGVs

NYSDEC TOGS -New York State Department of Environmental Conservation Technical and Operational Guidance Series
B -  Indicates an estimated value between the instrument detection limit and the Reporting Limit (RL). NS - No standard
D - Diluted sample result within calibration range. NA - Not Available
J - Indicates an estimated value. ND - Not detected
H - Sample was prepped or analyzed beyond specified holding time. NM - Not measured
µg/L - micrograms per liter
mg/L - milligrams per liter

ppb - parts per billion

MW-20
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Appendix D 

Groundwater Concentration 
Versus Time Charts 
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Appendix E 

Green and Sustainable 
Remediation Analysis Results 



Appendix E. Sustainability 

 

Quantitative sustainability was assessed to differentiate evaluations of the proposed corrective measure 
alternatives using the BalancE3™ tool. The BalancE3™ tool is an ARCADIS software program used as a 
quantifiable method of evaluating sustainability and balance for corrective measure alternatives to determine 

how “green” those alternatives are. Seven sustainability metrics (energy usage, air emissions, water 
consumption, land impact, material consumption and waste generation, stewardship, and health and safety) 
were evaluated for this comparative analysis. A discussion of these metrics follows: 

1. Energy usage was calculated by quantifying the fuel, electrical energy, and machinery power 
requirements for corrective measure alternative implementation and operation based on 
fundamental engineering assumptions and manufacturers’ specifications for equipment similar to 

that used in comparable corrective measure technologies. Energy consumption for each 
alternative was converted into kilowatt hours (kWh) using standard factors for converting 
equipment horsepower to kilowatt and energy content of fuels from joules to kilowatts, and then 

multiplying by the time required for the volume of fuel used. 

2. Air emissions were calculated for each alternative by quantifying the greenhouse gas (GHG) 
emissions expressed in carbon dioxide (CO2) equivalent units, measured in tons, for onsite 

equipment use and transportation of material to and from the site (i.e., Tier 1 and Tier 2 analysis). 
The GHG emissions inventory and calculation methods were completed using guidance provided 
by the USEPA Climate Leaders Greenhouse Gas Inventory Protocol (Climate Leaders; USEPA 

2008). Air emissions were calculated by identifying emission sources of major corrective measure 
alternative activities and applying documented emission factors for these activities as provided by 
Climate Leaders (World Resource Institute 2008). For comparison purposes, total air emissions 

for each scenario were then converted to CO2 equivalents, the most common unit for expressing 
carbon footprint.  

3. Water consumption and impacts were determined for each alternative based on expected 

onsite activities for each corrective measure alternative. Examples of water impacts include 
extraction of groundwater and discharge to surface water, whereas examples of water 
consumption include the use of potable water to support components of the corrective measure 

alternative (such as reagent mixing, equipment cleaning, and decontamination). Water usage and 
impacts were calculated in total gallons of water for implementation of each corrective measure 
alternative.  

4. Land impact was quantified by estimating the land usage for each corrective measure alternative 
associated with onsite activities (e.g., excavation area, well installation, staging, and 
decontamination). Land impacts were quantified in acres for each corrective measure alternative.  

5. Material consumption and waste generation were quantified by estimating the amount of 
materials to be consumed and waste created for each corrective measure alternative during 
implementation and operation based on fundamental engineering assumptions and expectations 

in comparable corrective measure technologies. Material volumes were determined using 
manufacturers’ specifications of product dimensions for weights and standard densities per 



material type. Examples of materials consumed include PVC for piping and well casings. 
Examples of waste generated include soil cuttings generated during well drilling or soil generated 

during excavation. For comparison purposes, total material consumption and waste generated 
were quantified for each alternative and converted into cf of material. 

6. Stewardship is the effect of the remedy’s impacts on the short- and long-term sustainability of the 

surrounding community, ecosystem, and local economy. The stewardship metric was evaluated 
using qualitative parameters which aid in identifying and accounting for site-related stewardship 
activities in the following areas: renewable energy, air emissions, water usage, material and 

waste, land and ecosystems, the effect on local economy, stakeholder involvement and 
community outreach, quality of life, and innovative project management. The BalancE3 
stewardship parameters were selected by extrapolating concepts in the USEPA green 

remediation primer and various USEPA region green remediation policies, as well as 
incorporating concepts being addressed at the industry level through coalition groups for green 
remediation (e.g., ASTM International, Interstate Technology and Regulatory Council, and the 

Sustainable Remediation Forum). The assessment results provide a relative ranking of 
stewardship on a scale of 1 to 10 for the corrective measure alternatives.  

7. Health and safety considerations were evaluated for each alternative by identifying the 

associated inherent risks (which include risks that are associated with active remedies), risks 
associated with site conditions and geographic location, and also risks that are a direct result of 
the technical approaches within the alternatives. Hazard Assessment and Risk Control (HARC; a 

common evaluation process in the industry) was applied, and a hazard matrix specific to typical 
ARCADIS activities was developed. HARC lists more than 125 hazards, along with their 
respective risk, based on the likelihood of the hazard and the severity of its consequences. For 

comparison, each corrective measure alternative receives a score on a scale of 1 to 10, with 1 
being the best score, using the above evaluation.  

The result of the overall analysis is a relative comparison of the potential corrective measure alternatives 

developed for each area (Area 1 or Area 2). A summary of the sustainability assessment results for the 
selected metrics is included in Table 8-1. 



Appendix E. Sustainability Evaluation of Alternatives for Area 1 & Area 2
                Former Lockheed Martin French Road Facility, Utica, New York.
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Appendix E. Sustainability Evaluation of Alternatives for Area 1 & Area 2
                Former Lockheed Martin French Road Facility, Utica, New York.
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Appendix F. Costing Summary Sheets
Former Lockheed Martin French Road Facility, Utica, New York.
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Appendix F. Costing Summary Sheets
Monitored Natural Attenuation Portion For Area 1 and 2
Former Lockheed Martin French Road Facility, Utica, New York.

Assumptions

Number of Additional Monitoring Wells to install 0 Per Area
Number of MNA Wells 6 (3 per area)

Frequency of MNA sampling 4 events per year

Annual O&M Costs Area 1 - 4 Events

Direct Annual Operating Costs $5,820 Mob costs, labor, equipment
Annual Analytical Costs $3,800 VOCs, MNA parameters -12 samples per event
Annual Disposal  Costs $0 Purge water disposal - non haz
Contingency Costs $2,000 20% of direct costs
Indirect Annual Operating Costs $2,500 Quarterly updates, administrative charges

Total O&M Costs $15,000 MNA Sampling (4 events per year)

Annual O&M Costs Area 2 - 4 Events

Direct Annual Operating Costs $5,820 Mob costs, labor, equipment
Annual Analytical Costs $3,800 VOCs, MNA parameters -12 samples per event
Annual Disposal  Costs $0 Purge water disposal - non haz
Contingency Costs $2,000 20% of direct costs
Indirect Annual Operating Costs $2,500 Quarterly updates, administrative charges

Total O&M Costs $15,000 MNA Sampling (4 events per year)

Cost assumes that area is clear and accessible

Reporting costs are not included

All costs are rounded to the nearest $1000, except for values under $100,000 that were rounded to the nearest $100

All costs are based on an accuracy of +50/-30% (USEPA, 2000)

Page  3 of 9



Appendix F. Costing Summary Sheets
Institutional Controls Portion For Area 1 and 2
Former Lockheed Martin French Road Facility, Utica, New York.

Assumptions

Frequency 4 times per year
Operation cost were divided between Area 1 and Area 2

Annual O&M Costs

Direct Annual Costs $4,100 Mob costs, labor, equipment
Indirect Annual Costs $1,100 Quarterly updates, administrative charges

Total O&M Costs $5,200 4 inspections per year

Total O&M Cost for Area 1 $2,600
Total O&M Cost for Area 2 $2,600

All costs are based on an accuracy of +50/-30% (USEPA, 2000)

Page  4 of 9



Appendix F. Costing Summary Sheets
Continued Operation of the Existing Groundwater Collection and Treatment System Portion For Area 1 and 2
Former Lockheed Martin French Road Facility, Utica, New York.

Assumptions

Cost based on current cost for operation of Manhole 1. 

Operation cost were divided between Area 1 and Area 2

O&M Costs

Direct Annual Operating Costs $50,200 Include system operation and reconditioning of equipment
Contingency Costs $10,000 20% of direct costs
Indirect Annual Operating Costs $5,000 Additional administrative charges

Total O&M Costs $65,200

Total O&M Cost for Area 1 $32,600
Total O&M Cost for Area 2 $32,600 Years 1 through 10 (Year 10+ all cost are incurred by Area 2)

Cost assumes that area is clear and accessible
Reporting costs are not included
All costs are rounded to the nearest $1000, except for values under $100,000 that were rounded to the nearest $100
All costs are based on an accuracy of +50/-30% (USEPA, 2000)

Page 5 of 9



Appendix F. Costing Summary Sheets
Alternative 1-3 - Extension of the Groundwater Collection and Treatment System Portion
Former Lockheed Martin French Road Facility, Utica, New York.

Assumptions
Trench extension 130 ft

Conduit extension 645 ft for pump wiring to MH-1
Duration 6 weeks

Capital Costs

Material Construction Costs $10,900  Includes taxes, freight and mark-up

General Costs $9,000 Mob costs - Equipment Mob

Yard Piping and Below grade Conduit Cost $15,800 Silt fence, excavation

Direct Labor Cost $100,800
Equipment Rental/Labor Cost $129,200
Electrical and Mechanical Installation Cost $15,300
Site Restoration Cost $1,900 Asphalt/Concrete Repair
Contingency Costs $56,500 20% of direct costs
Indirect Construction Costs $57,500 Design, oversight costs

Total Capital Costs $400,000

O&M Costs

Direct Annual Operating Costs $2,100 Additional to the operation of the current GCTS system
Indirect Annual Operating Costs $300 Additional administrative charges

Total O&M Costs $2,400 Additional to the operation of the current GCTS system

Total Cost for Extension of the Groundwater Collection and Treatment System Portion - Area 1

Present Value Cost $430,000

Notes
Cost assumes that area is clear and accessible
Reporting costs are not included
All costs are rounded to the nearest $1000, except for values under $100,000 that were rounded to the nearest $100
All costs are based on an accuracy of +50/-30% (USEPA, 2000)
Present Value at 7% 

Page 6 of 9



Appendix E. Costing Summary Sheets
Excavation Pre-Design Activities
Former Lockheed Martin French Road Facility, Utica, New York.

Assumptions

Focused Excavation - Pre-Design Activities

Additioanl Soil Sampling Locations 5 per area
Investigation Costs $29,800 VOCs in soils
Utility Location Costs $1,900
Utility Relocation Costs $15,000
Contingency Costs $9,400 20% of direct costs
Indirect Annual Operating Costs $4,500 Quarterly updates, administrative charges

Total Pre-Design Costs $61,000

Complete Excavation - Pre-Design Activities

Additioanl Soil Sampling Locations 30 total
Investigation Costs $44,400 VOCs in soils
Utility Location Costs $3,800
Utility Relocation Costs $25,000
Contingency Costs $14,700 20% of direct costs
Indirect Annual Operating Costs $6,700 Quarterly updates, administrative charges

Total Pre-Design Costs $95,000

Cost assumes that area is accessible

Reporting costs are not included

All costs are rounded to the nearest $1000, except for values under $100,000 that were rounded to the nearest $100

All costs are based on an accuracy of +50/-30% (USEPA, 2000)

Additional field investigation would be required as part of pre-design acitvities to better understand the 
location of area utilities, establish utiliites to be rerouted to maintain site operations, define the limits of 
excavation and confirm the concentrations identifed in 2010.
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Appendix F. Costing Summary Sheets
Alternative 2-3 -Focused Excavation Portion
Former Lockheed Martin French Road Facility, Utica, New York.

Assumptions

Three Areas of Excavation

Area 1 - Near MW-18

CVOCs Impacted Soil Area 400 ft 2

Excavation Depth 10 ft
Percentage of Non-Hazardous Waste 90%

Percentage of Hazardous Waste 10%
Duration 1 weeks

Number of Post-Excavation Soil Samples 2

Area 2 - Near A2-PZ-7/A2-PZ-2

Bulking factor 400 ft 2

Excavation Depth 12 ft
Percentage of Non-Hazardous Waste 90%

Percentage of Hazardous Waste 10%
Duration 1 weeks

Number of Post-Excavation Soil Samples 2

Area 3 - Near A2-PZ-6/A2-PZ-1

Total Excavation time 400 ft 2

Excavation Depth 15 ft
Percentage of Non-Hazardous Waste 90%

Percentage of Hazardous Waste 10%
Duration 1 weeks

Number of Post-Excavation Soil Samples 2

Capital Costs

Site Preparation $34,000 Erosion control, well abandonment
Excavation Activities $56,000 Excavation, mob/demob, air monitoring
Excavation Shoring $28,350 Timber trench sheeting embracing costs include: pulling and salvage.
Excavation Dewatering $12,600
Transportation and Off-Site Disposal $114,000
Restoration Activities $26,400

Post Excavation Sampling $4,500
Contingency Costs $69,000 25% of direct costs
Indirect Costs $61,000 Includes design, bidding, permitting, project management
Total Capital Costs $406,000

Notes
Cost assumes that area is clear and accessible
Reporting costs are not included
All costs are rounded to the nearest $1000, except for values under $100,000 that were rounded to the nearest $100
All costs are based on an accuracy of +50/-30% (USEPA, 2000)
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Appendix F. Costing Summary Sheets
Alternative 2-4 - Complete Excavation Portion
Former Lockheed Martin French Road Facility, Utica, New York.

Assumptions

CVOCs Impacted Soil Area 2,100 ft 2

Excavation Depth 15 ft
Percentage of Non-Hazardous Waste 90%

Percentage of Hazardous Waste 10%
Duration 8 weeks

Number of Post-Excavation Soil Samples 13

Capital Costs

Site Preparation $35,000 Erosion control, well abandonment
Excavation Activities $103,000 Excavation, mob/demob, air monitoring
Excavation Shoring $189,000 Timber trench sheeting embracing costs include: pulling and salvage.
Excavation Dewatering $53,100
Transportation and Off-Site Disposal $237,000
Restoration Activities $55,100
Post Excavation Sampling $5,200
Contingency Costs $170,000 25% of direct costs
Indirect Costs $142,000 Includes design, bidding, permitting, project management
Total Capital Costs $990,000

Notes
Cost assumes that area is clear and accessible

Reporting costs are not included
All costs are rounded to the nearest $1000, except for values under $100,000 that were rounded to the nearest $100
All costs are based on an accuracy of +50/-30% (USEPA, 2000)
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