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1 INTRODUCTION 
This report has been prepared by AECOM on behalf of the United States Army Corps of 
Engineers (USACE) and the United States General Services Administration (GSA) to document 
the groundwater monitoring activities performed at the Former Scotia Navy Depot (FSND) (Site) 
for the fourth quarter of 2017 (December 11, 2017, through December 14, 2017). This report 
presents the results of the fifth groundwater sampling event after the completion of the 
construction of the zero valent iron (ZVI) permeable reactive barrier (PRB) which was installed 
across the volatile organic compound (VOC) plume to remediate groundwater at the Site. This 
groundwater sampling event was a Site-wide sampling event which included collection of 
groundwater samples from 12 monitoring wells. Installation of the PRB was completed in from 
February 2016 to December 2016.  The Site is adjacent to the north side of New York State 
(NYS) Route 5 (Amsterdam Road) in the Town of Glenville, Schenectady County, New York. A 
Site location map is provided in Figure 1-1. 

1.1 Site Description 
The Site and adjacent properties are zoned for commercial use. Residential properties are located 
to the south between Amsterdam Road and the Mohawk River. The Mohawk River is located 
approximately 1,500 feet west-southwest of the Site and represents the major drainage feature in 
Schenectady County. The water table beneath the Site is approximately 65 feet below ground 
surface (bgs), and groundwater beneath the Site flows from northeast to southwest toward the 
Mohawk River.  

The Site overlies a United States Environmental Protection Agency (US EPA) designated Sole 
Source Aquifer referred to as the Schenectady or Great Flats Aquifer system, which is adjacent 
to and extends beneath the Mohawk River over a distance of approximately 12 miles in 
Schenectady County. Relative to a series of four aquifer protection zones established to protect 
five municipal water supplies relying on the aquifer system, the Site lies in Zone III or the 
General Aquifer Recharge Area. The Site is located approximately 1,500 feet southwest of the 
Village of Scotia well field and approximately 1.25 miles north of the Town of Rotterdam and 
City of Schenectady well fields. 

Portions of the original Scotia Naval Depot have been subdivided and sold since 1972 by the 
United States Government. The Site now consists of several large privately held parcels in 
addition to a portion of land still administered by the GSA. The private parcels contain a variety 
of industrial tenants; while the GSA leases its remaining portion to the Defense Logistics 
Agency/Defense National Stockpile Center and the Navy. 

1.2 Site History  
The Scotia Depot was built in 1942 and 1943 and was commissioned as a United States Navy 
facility on March 30, 1943. It served as a storage and supply depot for naval forces along the 
Atlantic coast and Europe, and as a storage and distribution point for National Stockpile 
materials. On January 1, 1960, the Navy turned the facility over to the GSA. During the period 
between early 1966 and approximately 1973, the USACE/Army Material Command (AMC) 
leased buildings from the Navy for the fabrication and storage of vehicles as well as other 
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military equipment. Additionally, between 1967 and 1969, the GSA and the Navy leased to the 
United States Army/Defense Supply Agency, Buildings 202 and 203. The agreement indicates 
these buildings were used for the preservation and rail loading of trucks; and storage of trucks 
and vehicles. 

1.2.1 Summary of Previous Investigations 
In the late 1980s, trichloroethene (TCE) was detected at low-level concentrations of less than 1 
microgram per liter (µg/L) in the Town of Rotterdam and City of Schenectady well fields. In an 
effort to determine the potential source(s) of the TCE, the New York State Department of Health 
(NYSDOH) performed sampling of private water supply wells in the area during 1991. The 
private water supply sampling included residences located on NYS Route 5 in the Town of 
Glenville hydraulically downgradient of the Defense National Stockpile Center Scotia Depot 
Site. VOCs, including TCE, 1,1,1-trichloroethane (1,1,1-TCA), and tetrachloroethene (PCE), 
were detected in groundwater collected in some of these residential wells. The sampling results 
were consistent with the known groundwater contamination concentrations at the Defense 
National Stockpile Center Scotia Depot Site, including TCE which was detected in the NYS 
Route 5 residential well water samples at concentrations up to 320 µg/L. Following a 
recommendation by the NYSDOH to connect to public water, the homes on NYS Route 5 were 
subsequently connected to public water provided by the Town of Glenville. Although the 
drinking water standard was never exceeded in the City of Schenectady and the Town of 
Rotterdam municipal water supply wells, increased groundwater quality monitoring was initiated 
following the identification of the contamination. 

Subsequent to the NYSDOH residential groundwater sampling, six subsurface investigations 
were completed to identify the possible source of TCE in the residential wells and to delineate 
the extent of the TCE groundwater plume. The investigations were completed between 1995 and 
2007 and focused on the assemblage of properties comprising the former 337-acre Defense 
National Stockpile Center Scotia Depot. The New York State Department of Environmental 
Conservation (NYSDEC) 2007 Expanded Site Investigation (ESI) (NYSDEC, 2007) provides 
details on each of these investigations. Investigation data indicated that TCE disposal may have 
also occurred in the northeast corner of the 401 sub-block and the area near the north corner of 
the 403 sub-block. 

Based on these investigations, a Record of Decision (ROD) specifying a groundwater remedy 
was approved by the NYSDEC in March 2010 (NYSDEC, 2010). The ROD specified a remedial 
action for the groundwater plume which included treatment of the plume through the installation 
of a zero valent iron (ZVI) PRB. During this time investigations were also conducted in relation 
to a carbon tetrachloride plume that was identified as a source for potential soil vapor intrusion. 
In addition to the groundwater remedy, the ROD also identified the need for soil vapor intrusion 
mitigation at the building 201 sub-block. Details on the installation and monitoring of the SVI 
portion of the remedy are provided in the Final Engineering Report (FER) (AECOM, 2017a). A 
Site Layout Map is provided in Figure 1-2. 
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1.2.2 Pre-Design Groundwater Investigation – 2013 
A pre-design investigation (PDI) was completed by Stone Environmental in 2013 to verify the 
location and dimensions of the TCE plume to better estimate the appropriate location and depth 
of the PRB. The PDI was completed as a component of the ROD selected remedy to aid in the 
PRB design. The pre-design investigation included: 

• Baseline groundwater sampling of 24 existing onsite monitoring wells 

• Synoptic measurement of groundwater elevations in 35 on-site and off-site monitoring 
wells 

• Vertical groundwater profile of VOC plume at 16 locations (WP-01 to WP-16) 

• Installation and development of four on-site monitoring wells (MW-24 through MW-27) 

• Hydraulic conductivity measurements 

• Geotechnical soil sampling (laboratory sieve, bulk density, and effective porosity 
analyses) 

• ZVI treatability study (bench-scale column test) using Site soil and groundwater 

The results of the PDI indicated that the plume location had shifted to the south/southeast from 
the estimated plume delineation shown in the 2010 ROD (see Figure 3 from the ROD and 
Figures 6 and 10 from Final PDI Report) (Stone, 2013). The PDI also delineated the vertical and 
horizontal limits of the plume across a transect of groundwater profile locations, which had not 
been well defined in previous investigations. The results of the ZVI treatability study indicated 
that ZVI would be effective in remediating the TCE plume at the detected maximum 
concentrations and Site-specific geochemical conditions. The PDI evaluated a preliminary PRB 
design approximately 850-feet long centered on the highest concentration axis of the TCE plume 
and extending to estimated lateral limits of the plume based on the results of the vertical 
groundwater profile locations. Subsequent evaluation of the data to maximize effectiveness and 
efficiency of the remedial design suggested a 700-feet long deep section centered on the TCE 
plume with a shallower 250-feet long section to treat lower TCE concentrations would be 
effective at mitigating the groundwater contamination.  

1.2.3 Baseline Groundwater Investigation 
As part of the remedial design investigation work plan (RDIWP) (AECOM, 2015) various field 
activities were conducted during the fall of 2015 in order to gather data and information needed 
to complete the final PRB design. The main components of the remedial design investigation 
(RDI) field activities that related to the PRB design included: 

• Installation and development of four compliance well pairs (MW-28 to MW-35) and one 
additional monitoring well (MW-36) to confirm upgradient edge of groundwater plume 
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• Collection of 33 baseline groundwater samples  

• Performance of a confirmatory ZVI bench scale test  

• Performance of aquifer tests including slug testing and hydraulic pulse interference 
testing (HPIT) 

Detailed methods and results of these field activities were presented in the Remedial Action 
Work Plan (PRB-RAWP) (AECOM, 2016) and the 2015 RDI Work Summary Memo presented 
in Appendix A of the PRB-RAWP.  

1.3 PRB Design Summary 
The remedial investigation activities at the Site indicated that variable hydraulic conductivity and 
hydraulic gradient, and therefore groundwater velocity, conditions may exist at the Site. 
Therefore, various design cases were analyzed within the range of the measured values to 
determine the optimum design for the PRB. Three design cases in particular were outlined in the 
(PRB-RAWP) (AECOM, 2016). These design cases were based on average values from the slug 
test data and HPIT data from the 2015 RDI activities and historic data from the Stone PDI 
(Stone, 2013). The three design cases used an average value of 0.004 ft/ft for the hydraulic 
gradient and varied the hydraulic conductivity from 15.66 ft/day to 193.8 ft/day. This variability 
of hydraulic conductivity results in a range of groundwater velocity at the Site from 0.128 ft/day 
to 2.83 ft/day. GeoSierra Environmental, Inc. (GeoSierra), the PRB installation subcontractor, 
performed a sensitivity analysis based on these design cases and the design of the PRB was 
chosen based on design scenarios that reflected a conservative approach. A full description of the 
PRB design including details of each design case is presented in the PRB-RAWP (AECOM, 
2016). 

1.4 Remedial Action Implementation 
In accordance with the ROD for the remedial action at the FSND, a ZVI PRB was installed in 
order to mitigate the impacted groundwater plume at the Site. AECOM, and its subcontractor 
GeoSierra, performed the installation of the PRB over the course of 10 months in 2016. The 
design and installation procedures of the PRB are outlined in the PRB-RAWP (AECOM, 2016). 
The main components of PRB installation were as follows: 

• Installation of 77 injection wells 

• Installation of 31 Resistivity strings 

• Placement of ZVI into the formation via injection wells 

• Post PRB installation HPIT testing 

The installation of the ZVI PRB was successfully completed in November of 2016. Details of the 
PRB construction activities of the PRB are provided in the FER (AECOM, 2017a) for the Site.  
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2 QUARTERLY GROUNDWATER MONITORING PROGRAM 
The eight compliance monitoring wells (MW-28 through MW-35) were installed in pairs so that 
groundwater quality could be monitored directly upgradient and directly downgradient to of the 
PRB. The four monitoring wells pairs are installed 20 feet apart on opposite sides of the wall, 
one being upgradient and one being downgradient, with corresponding screen depths. Figure 2-1 
provides a profile well of the compliance monitoring wells showing the screened interval in 
relation to the PRB. Results from the groundwater monitoring program will be used to evaluate 
the effectiveness of the remedy at decreasing chlorinated VOC concentrations in groundwater 
and preventing the migration of contaminated groundwater off-site. The compliance well pairs, 
in addition to MW-24 (downgradient), MW-26 (downgradient), MW-15 (upgradient) and MW-
16 (outside of plume), will be sampled quarterly for the first two years (eight quarters) then 
annually thereafter. The first quarterly sampling event was conducted in December 2016. 
Monitoring well locations are shown on Figure 1-2 and are described in Table 2-1 below. 

Table 2-1: Location of Monitoring Wells 

Monitoring Well ID Location in Relation to PRB 

MW-15 Upgradient 

MW-16 Outside of Plume 

MW-24 Downgradient 

MW-26 Downgradient 

MW-28 Downgradient 

MW-29 Upgradient 

MW-30 Downgradient 

MW-31 Upgradient 

MW-32 Downgradient 

MW-33 Upgradient 

MW-34 Downgradient 

MW-35 Upgradient 
 

Table 2-2 provides the monitoring well sample schedule and analytical information for the 
groundwater monitoring program. The groundwater monitoring program will be carried out in 
accordance with the schedule and sampling protocol outlined in the Site Management Plan 
(SMP) (AECOM, 2017b).  
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2.1 Sample Collection Methods 
Prior to sample collection, depth to water measurements were collected with an electronic water 
level meter from all accessible wells on Site. Depth to water measurements were taken to the 
hundredth of a foot from a designated measuring point on the well casing.  

The groundwater sampling event was performed in accordance with EPA’s low stress, often 
referred to as low-flow, sampling technique (Low-Flow (Minimal Drawdown) Ground-Water 
Sampling Procedures, EPA/540/S-95/504) (EPA, 2010) and is discussed below.  

A bladder pump was used to purge the monitoring wells with the pump intake set at the midpoint 
of the saturated screened interval. During purging, the pump was operated at a flow rate of 
approximately 100 to 500 milliliters per minute (mL/min) and water levels were monitored to 
ensure that the pumping rate caused minimal/no drawdown. Dedicated tubing for each 
monitoring well was used for groundwater sample collection. Field parameters were recorded on 
the Well Sampling Forms every five minutes during purging, including: 

• Purge rate (mL/min) 

• Depth to water (0.01 ft) 

• Temperature (degrees Celsius) 

• pH 

• Specific conductance (millisiemens per centimeter [ms/cm]) 

• Dissolved Oxygen (DO) (milligrams per liter [mg/L]) 

• Oxidation-Reduction Potential (ORP) (millivolts [mV]) 

• Turbidity (NTU) 

A flow-through cell was used to obtain temperature, pH, specific conductance, DO, and ORP. 
Turbidity will be measured using a separate instrument. Purging was considered complete when 
the indicator parameters have stabilized over three consecutive readings. Stabilization parameters 
include the following: 

• Drawdown: less than 0.3 ft drawdown during purging 

• pH: ± 0.1 standard unit 

• Specific Conductivity: ± 3% 

• DO: ± 10 % (mg/L) for values greater than 0.5 mg/L or 3 readings < 0.5 mg/L 

• ORP: ±10 mV 



 

2-7 

 

• Turbidity: < 5 NTU or ± 10% for readings >5 NTU 

Groundwater sample collection field forms with the field parameter readings for each monitoring 
well are included as Appendix A. Sampling instruments were calibrated daily prior to starting 
sampling activities, or as needed throughout the day. A log of the field equipment calibration 
records is provided in Appendix B. 

Prior to sample collection, the flow-through cell was disconnected from the dedicated sample 
tubing and the sample was collected directly from the tubing into the laboratory supplied sample 
containers. The target flow rate during sample collection was approximately 100 mL/min and 
sample collection was completed within a single bladder pulse for VOC analysis. Once sampling 
was complete, the purge water was placed in a 55-gallon drum and will be disposed of offsite at 
the conclusion of the sampling event. More detailed procedures for sample collection and 
handling and waste handling, are included in Appendix H of the SMP (AECOM, 2017b). 
Appendix G of the SMP includes the analytical QAPP for the site management activities. 
Appendix I of the SMP includes the HASP for the site management activities. 

Groundwater samples were packaged on ice and delivered to ALS Laboratory daily via courier 
during the sample collection timeframe. Standard chain of custody procedures were used for 
sample transport. In total, 12 groundwater samples were collected and analyzed for targeted 
VOCs (EPA method 8260C) and monitored natural attenuation (MNA) parameters including 
TOC (SM 5310B), alkalinity (SM 2320B), chloride, nitrate, sulfate (EPA Method 300.0), and 
dissolved gases (methane, ethane, and ethene; Method RSK 175). 
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3 RESULTS 

3.1 Hydrogeologic Results 
The groundwater elevations for the Site were determined based on the initial depth to 
groundwater measurements that were taken prior to sample collection. Table 3-1 shows the 
groundwater elevation data for the December 2017 sampling event and compares it to the 
December 2015 baseline sampling event and past sampling event levels. A potentiometric Site 
map indicating the overburden, groundwater elevation and direction of groundwater flow during 
the December 2017 sampling event is included as Figure 3-1. Observed general groundwater 
flow direction in December 2017 was from east to west, which is similar to past sampling events. 
Between the compliance well pair MW-28 and MW-29 there appears to be a very slight reverse 
or flat gradient during some sampling events including the December 2017 event.  

Based on observed trends during the past sampling events it appears that the groundwater 
elevation at the Site is subject to seasonal variability. The December 2017 sampling event 
exhibits lower groundwater elevations than the September 2017 sampling event but similar to the 
December 2016 sampling event, indicating that there is a potential seasonal groundwater level 
trend at the Site. Groundwater elevation data for the December 2017 event indicate that 
groundwater levels are currently lower than the top of the PRB wall at the north most monitoring 
well pairs along the PRB. Meanwhile, the groundwater elevation levels are slightly above the top 
of the PRB for the south most monitoring well pairs. The current potentiometric surface in 
relation to the PRB is shown in profile on Figure 2-1A and in relation to along the axis of the 
estimate plume in Figure 2-1B. 

The hydraulic gradient is change in hydraulic head, or water level, per unit distance. The average 
hydraulic gradient at the Site in the vicinity of the PRB, estimated based on the December 2017 
hydrogeologic conditions, was determined to be 0.0039 ft/ft. The December 2017 hydraulic 
gradient is consistent with the past three quarterly sampling events where the hydraulic gradient 
was 0.0039ft/ft in March 2017, 0.0037 ft/ft in June 2017, and 0.0028 ft/ft in September 2017. 
The groundwater seepage velocity is the rate of solute transport through the open pore space in 
the soil. Based on the December 2017 hydraulic gradient of 0.0039 ft/ft and the range of 
hydraulic conductivities evaluated for the PRB design (15.66 ft/day to 193.8 ft/day) groundwater 
seepage velocity at the Site could vary between approximately 0.16 ft/day and 1.94 ft/day. The 
range of estimated groundwater seepage velocities based on the December 2017 Site conditions 
(0.16 ft/day-1.94 ft/day) is comparable to the range of estimated groundwater velocities used for 
the PRB design (0.128 ft/day-2.83 ft/day). Calculations for hydraulic gradient and velocity 
estimates are included in Appendix C. 

The drum of purge water from the December 2017 sampling event was removed from the Site on 
March 28, 2018 and its contents properly disposed of by the environmental waste services 
contractor.  
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3.2 Groundwater MNA Parameter Results 
Results of groundwater MNA parameters obtained from the baseline sampling event through the 
December 2017 quarterly sampling event for the PRB monitoring compliance wells are 
presented in Table 3-2. MNA parameters were compared between compliance well pairs. In 
general conductivity values are significantly higher throughout all the compliance well pairs 
when compared to past sampling events.  

During previous quarterly sampling events no significant changes have been observed in DO and 
ORP concentrations and measurements were variable with some well pairs showing an increase 
and some pairs showing a decrease. DO measurements during the December 2017 generally had 
an increase from the previous sampling event, but decreased between each upgradient and 
downgradient individual monitoring well pair. ORP levels decreased significantly from 
upgradient to downgradient at well pairs MW-33/32 and MW-35/34. These conditions are 
expected downgradient of the PRB indicating reducing conditions as the groundwater passes 
through the PRB. Furthermore, low DO and ORP values downgradient indicate that anaerobic 
conditions exist which promote anaerobic biodegradation. However it should be noted that there 
was some increase in DO noted during this sampling event suggesting that anaerobic conditions 
may not be sustained. The December 2017 groundwater results showed a general increase in 
methane, ethane, and ethene in most downgradient compliance monitoring wells. This is most 
pronounced in the well pairs toward the center of the wall (MW-30/MW-31 and MW-32/MW-
33). For methane, there was a particular increase in downgradient monitoring wells MW-30, 
MW-32 and MW-34. The largest increase in methane, ethane, and ethene this quarter was again 
seen in compliance monitoring well pairs in the middle of the PRB. Initially the methane, ethane, 
and ethene concentrations increased from the breakdown of the carrier fluid (guar).  The 
continued increase in ethane and ethane in downgradient well pairs is indicative of the β-
elimination abiotic reaction of CVOCs with the PRB. These compounds, along with acetylene, 
are final products from the interaction of the ZVI and COVCs. To date nitrate and sulfate levels 
have been variable since the 2015 baseline sampling event.  In the December 2017 sampling 
event, Nitrate levels were variable in compliance well pairs while all sulfate levels decreased 
from upgradient to downgradient compliance well pairs. Nitrate and sulfate concentrations are 
expected to decrease from upgradient to downgradient wells as this would further indicate that 
bioactivity is occurring.  

Overall the MNA data does not show consistency in the well pairs throughout the expanse of the 
PRB. They will be monitored and expanded as needed to verify the effectiveness of the PRB.  
The well pair MW-28/MW-29 is screened in the more transmissive upper sand and gravel and 
does not appear to show the same MNA affects as the other well pairs.   

3.3 Groundwater VOC results 
The VOC results from the December 2017 quarterly sampling event are presented in Table 3-2. 
This groundwater sampling included collection of 12 groundwater samples. Figure 3-2 provides 
a summary of the groundwater VOC results for the monitoring well compliance pairs that exceed 
the NYSDEC Ambient Water Quality Standards (AWQS) and Guidance Values (GV) found in 
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the Technical and Operational Guidance Series (TOGS) 1.1.1 (NYSDEC, 1998) and compares 
the December 2017 sampling event results to the historic sampling event results.  

Full analytical reports are included in Appendix D. 

The laboratory data was validated by an AECOM chemist and a full data usability summary 
report (DUSR) was prepared. The DUSR, included in Appendix E, indicated that all data points 
were usable and no data points were rejected.  

A narrative summary of the results is presented below: 

• Trichloroethene (TCE), the primary constituent of concern, was detected in 10 of
the 12 wells sampled, nine of which were above the AWQS of 5 µg/L. Wells with
detectable levels of TCE were MW-15, MW-24, MW-28, MW-29, MW-30, MW-
31, MW-32, MW-33, MW-34, and MW-35. The concentration of TCE found in
MW-24 was below the AWQS. These results are consistent with September 2017
results.

• No TCE was detected in samples from monitoring wells MW-16 and MW-26.
Monitoring Well MW-16 is a plume bounding well located outside of the
estimated area of the chlorinated volatile organic compound (CVOC) plume.

• For the December 2017 event some downgradient wells of the compliance well
monitoring pairs showed lower levels of TCE concentrations than their upgradient
counterparts. Monitoring wells MW-28, MW-32, and MW-34 were the
downgradient members of the confirmation well pairs to show a slight decrease in
concentration of TCE. The samples TCE concentration ranged from 19.6 µg/L
(MW-30) to 201 µg/L (MW-28). These reduced concentrations could be due to
either groundwater interaction with the ZVI or enhanced reductive dechlorination
(ERD).

• In general detected concentrations of TCE, as well as other chlorinated VOCs, for
the December 2017 sampling event were consistent with previous groundwater
sample results. However, as noted in the preceding bullet there appears to be
some reduction in TCE concentrations downgradient of the PRB based on the
results of the compliance well pairs.

• 1,1,1-Trichloroethane was detected in three of the 12 wells sampled. The
concentration of 1,1,1-Trichloroethane in wells MW-28, MW-29 were above the
AWQS of 5 µg/L and the concentration in MW-15 was below the AWQS.

• Wells with detectable levels of tetrachloroethene (PCE) were MW-15, MW-28,
and MW-29. The concentration of PCE measured in MW-28 and MW-29 were
above the AWGS of 5 µg/L and in MW-15 was below the AWQS.



3-4 

Graphs showing concentrations of CVOCs were created for the monitoring well compliance 
pairs to monitor groundwater concentration trends. Data shown includes the baseline sampling 
event in December 2015 through the most recent sampling event in December 2017. These trend 
plots are included in Appendix F as Figures F-1 through F-4. To date no definitive trends have 
been observed as groundwater concentrations have been generally consistent with the baseline 
sampling event.   
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4 SUMMARY AND CONCLUSIONS 
The December 2017 groundwater monitoring event was the fourth quarterly groundwater 
sampling event. Quarterly groundwater sampling will continue on the selected subset of 
monitoring wells listed in Table 2-1.The next groundwater sampling event is scheduled for 
March 2018 and will include groundwater sampling at the 12 designated quarterly sample 
locations. The next Site-wide sampling event will be conducted in the second quarter of 2018. 
Details regarding the groundwater sampling program for the Site are included in the SMP 
(AECOM 2017b).  

The laboratory results suggest that concentrations of dissolved VOCs in Site groundwater are 
currently similar to the baseline concentrations before installation of the ZVI PRB and no 
significant changes has been observed to date. Recent increased methane and ethane 
concentrations at some downgradient monitoring wells, particularly in the center of the wall,  
indicate the presence of anaerobic conditions and abiotic reduction of CVOCs in the vicinity of 
the PRB. While there had been increased TOC concentrations at the MW compliance pairs noted 
in the previous sampling events it appears TOC has moved toward baseline conditions. Results 
from the future sampling rounds will help to verify this trend. Downgradient parameters 
including the presence of ethane, ethane, and methane suggest that the abiotic degradation of 
TCE is taking place as impacted groundwater flows through the PRB in most well pairs.  The 
data from the MW-28/MW-29 well pair at the northern end of the wall indicates that the wall 
may be less effective in the more transmissive sand and gravel or groundwater flow conditions 
are not optimal in this area of the Site.  

Current Site groundwater flow conditions indicate that the on average the hydraulic gradient is 
consistent with the design. The PRB was designed based on a hydraulic gradient of 0.004 ft/ft 
which is similar to the estimated hydraulic gradient of 0.0039 ft/ft measured in December 2017. 
There appears to be a seasonal variability in groundwater elevation and hydraulic gradient which 
will be better understood as the quarterly monitoring continues. There apears to be a reverse 
gradiant in the MW-28/MW-29 well pair at the northern edge of the wall. In acctuality this is 
likely an area with a flat gradient and the minor vairability in grounwater levels between the well 
pair is due to margin of error in the survey of the well casing or with the field measurments.  
Historic data indicates a range of gradients from 0.001 to 0.006 ft/ft measured at the Site (Stone 
2013). Based on the current gradient and estimated groundwater seepage velocity groundwater 
passing through the PRB has reached the downgradient monitoring wells. 
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4. J+ - The result is an estimated quantity, likely to be biased high. 

5. ND - Indicates that the analyte was not detected above the method detection limit
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4th Quarter 2017 Status Report

AECOM Project 60440641

Table 2-2

Monitoring Well Sampling Schedule and Guidelines

The Defense National Stockpile Center Scotia Depot

Monitoring Well ID1 Rationale2 Sampling Frequency Analytes3 Screen Interval

(ft bgs)

MW-15 Upgradient
Quarterly for 2 years then

anually
VOCs/MNA 65-80

MW-16 Outside Plume
Quarterly for 2 years then

anually
VOCs/MNA 55-70

MW-24 Downgradient
Quarterly for 2 years then

anually
VOCs/MNA 100-110

MW-26 Downgradient
Quarterly for 2 years then

anually
VOCs/MNA 100-110

MW-28 Downgradient
Quarterly for 2 years then

anually
VOCs/MNA 67-72

MW-29 Upgradient
Quarterly for 2 years then

anually
VOCs/MNA 67-72

MW-30 Downgradient
Quarterly for 2 years then

anually
VOCs/MNA 82-92

MW-31 Upgradient
Quarterly for 2 years then

anually
VOCs/MNA 82-92

MW-32 Downgradient
Quarterly for 2 years then

anually
VOCs/MNA 82-92

MW-33 Upgradient
Quarterly for 2 years then

anually
VOCs/MNA 82-92

MW-34 Downgradient
Quarterly for 2 years then

anually
VOCs/MNA 82-92

MW-35 Upgradient
Quarterly for 2 years then

anually
VOCs/MNA 82-92

GEP-3 Upgradient Annually VOCs 59.6-74.6

MW-B-3 Outside Plume Annually VOCs 47.5-67.5

MW-5 Downgradient Annually VOCs 62.5-72.5

MW-6 Downgradient Annually VOCs 58.5-68.5

MW-7 Outside Plume Annually VOCs 61-71

MW-8 CT Plume Annually VOCs 66-76

MW-9 Downgradient Annually VOCs 110-120

Page 1 of 2



4th Quarter 2017 Status Report

AECOM Project 60440641

Table 2-2

Monitoring Well Sampling Schedule and Guidelines

The Defense National Stockpile Center Scotia Depot

Monitoring Well ID
1

Rationale
2 Sampling Frequency Analytes3 Screen Interval

(ft bgs)

MW-11 CT Plume Annually VOCs 65-80

MW-12 CT Plume Annually VOCs 65-80

MW-14 Upgradient Annually VOCs 65-80

MW-17 Upgradient Annually VOCs 60-75

MW-18 Upgradient Annually VOCs 60-75

MW-19 Upgradient Annually VOCs 62-77

MW-20 Upgradient Annually VOCs 63-78

MW-22 Upgradient Annually VOCs 63-78

MW-23 Outside Plume Annually VOCs 63-78

MW-24 Downgradient Annually VOCs 90-100

MW-25 Upgradient Annually VOCs 65-75

MW-26 Downgradient Annually VOCs 100-110

MW-27 Downgradient Annually VOCs 100-110

MW-36 Upgradient Annually VOCs 70-80

GEP-2 Upgradient Annually VOCs 60.6-75.6

GEP-1 Upgradient Annually VOCs 59.6-74.6

GEP-4 Upgradient Annually VOCs 60.15-75.15

Notes:
1
 *2015 Compliance monitoring well

2
 Rationale: Upgradient of PRB wall; Downgradient of PRB wall; Outside of any plume; Within

Carbon Tetrachloride (CT) plume
3 Monitored natural attenuation (MNA) parameters include TOC (EPA SM 5310B), alkalinity (EPA

SM 2320B), Chloride, nitrate, sulfate (EPA Method 300.0), and Dissolved Gases (Methane, ethane,

and ethene; Method RSK 175).
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Table 3‐1

Groundwater Elevations Data

The Defense National Stockpile Center Scotia Depot

Fourth Quarter 2017 Status Report

AECOM Project 60440641

Well IDs

Screened 

Interval       

(ft bgs)

Ground 

Surface 

Elevation (ft)

Reference 

Point 

Elevation (ft)

Depth To 

Water       

(ft bgs) Q1 

2017

Depth to 

Water       

(ft bgs) Q2 

2017

Depth To 

Water       

(ft bgs) Q3 

2017

Depth To 

Water       

(ft bgs) Q4 

2017

Groundwater  

Elevation  

2015

Groundwater 

Elevation 2016

Groundwater 

Elevation     

Q1 2017

Groundwater 

Elevation     

Q2 2017

Groundwater 

Elevation     Q3 

2017

Groundwater 

Elevation Q4 

2017

B‐1 48‐68 ‐ 287.14 ‐ 57.34 ‐ 227.74 ‐ ‐ 229.80 ‐ ‐

B‐3 47.5‐67.5 ‐ 287.05 ‐ ‐ ‐ 227.95 ‐ ‐ ‐ ‐ ‐

MW‐4 63.8‐73.8 289.58 291.74 ‐ ‐ ‐ 225.74 ‐ ‐ ‐ ‐ ‐

MW‐5 62.5‐72.5 287.95 290.11 70.50 63.82 64.00 72.12 225.75 219.29 219.61 226.29 226.11 217.99

MW‐6 58.5‐68.5 286.28 288.58 68.78 62.03 62.27 70.19 225.86 219.80 219.80 226.55 226.31 218.39

MW‐7 61‐71 286.8 289.26 68.47 61.96 61.95 67.84 226.28 223.16 220.79 227.30 227.31 221.42

MW‐9 110‐120 285.98 288.33 68.55 61.85 62.04 69.70 225.83 219.75 219.78 226.48 226.29 218.63

MW‐10 65‐80 290.94 293.15 ‐ ‐ ‐ ‐ 228.24 ‐ ‐ ‐ ‐ ‐

MW‐11 65‐80 295.73 295.12 70.12 64.36 65.36 69.55 227.7 225.91 225.00 230.76 229.76 225.57

MW‐13 65‐80 292.62 293.85 69.90 64.25 64.40 68.86 227.32 225.43 223.95 229.60 229.45 224.99

MW‐14 65‐80 ‐ 296.2 70.13 64.88 65.60 69.13 228.08 226.56 226.07 231.32 230.60 227.07

MW‐15 65‐80 ‐ 293.67 68.35 63.07 63.49 67.00 227.8 226.27 225.32 230.60 230.18 226.67

MW‐16 55‐70 ‐ 288.33 66.38 60.7 60.28 63.72 226.39 225.38 221.95 227.63 228.05 224.61

MW‐17 60‐75 ‐ 295.24 69.25 64.09 64.66 67.99 228.08 226.55 225.99 231.15 230.58 227.25

MW‐18 60‐75 ‐ 295.24 69.56 64.49 64.86 68.15 227.94 226.46 225.68 230.75 230.38 227.09

MW‐19 62‐77 ‐ 297.67 70.54 65.74 66.42 69.63 228.43 226.85 227.13 231.93 231.25 228.04

MW‐20 63‐78 ‐ 301.55 73.72 69.22 69.90 72.93 228.71 227.01 227.83 232.33 231.65 228.62

MW‐21 57‐72 ‐ 296.52 70.55 65.19 65.40 69.70 228.06 226.50 225.97 231.33 231.12 226.82

MW‐22 63‐78 ‐ 298.91 72.08 67.64 67.80 70.61 228.29 226.73 226.83 231.27 231.11 228.30

MW‐23 63‐78 ‐ 300.54 72.14 67.98 68.55 ‐ 228.9 227.06 228.40 232.56 231.99 ‐

MW‐24 90‐100 290.24 292.45 68.85 63.4 63.62 67.33 226.79 225.30 223.60 229.05 228.83 225.12

MW‐25 65‐75 288.16 290.26 65.44 60.61 60.57 63.56 227.16 225.82 224.82 229.65 229.69 226.70

MW‐26 100‐110 287.23 286.45 63.85 58.44 58.35 61.80 226.06 224.75 222.60 228.01 228.10 224.65

MW‐27 100‐110 286.08 288.32 68.67 61.89 62.00 67.35 225.5 223.44 219.65 226.43 226.32 220.97

MW‐28 67‐72 292.55 292.25 67.94 62.46 63.06 66.72 227.07 225.41 224.31 229.79 229.19 225.53

MW‐29 67‐72 292.50 292.13 67.80 62.31 62.94 66.90 227.05 225.38 224.33 229.82 229.19 225.23

MW‐30 82‐92 291.76 291.63 67.65 62.19 62.59 66.35 226.98 225.35 223.98 229.44 229.04 225.28

MW‐31 82‐92 291.80 291.54 67.42 62.02 62.43 66.14 226.95 225.40 224.12 229.52 229.11 225.40

MW‐32 82‐92 290.12 289.75 66.05 60.7 60.82 64.33 226.86 225.45 223.70 229.05 228.93 225.42

MW‐33 82‐92 290.27 289.91 66.11 60.8 60.86 64.37 226.89 225.51 223.80 229.11 229.05 225.54

MW‐34 82‐92 287.30 287.05 63.70 58.39 58.28 61.54 226.73 225.48 223.35 228.66 228.77 225.51

MW‐35 82‐92 287.25 286.96 63.56 58.28 58.15 61.40 226.69 225.46 223.40 228.68 228.81 225.56

MW‐36 70‐80 292.61 292.36 66.10 61.87 60.98 64.42 227.8 226.12 226.26 230.49 231.38 227.94

GEP‐1 59.6‐74.6 ‐ 294.98 70.55 65.06 ‐ 69.30 227.36 ‐ 224.43 229.92 ‐ 225.68

GEP‐2 60.6‐75.6 ‐ 296.02 70.43 65.18 65.69 69.19 227.9 226.38 225.59 230.84 230.33 226.83

GEP‐3 59.6‐74.6 ‐ 292.97 67.71 62.47 62.85 66.30 227.81 226.31 225.26 230.50 230.12 226.67

GEP‐4 60.15‐75.15 ‐ 295.62 70.23 65.01 65.50 68.98 227.73 226.22 225.39 230.61 230.12 226.64
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Table 3‐2

Groundwater Sample Results

The Defense National Stockpile Center Scotia Depot

4th Quarter 2017 Status Report

AECOM Project 60440641

VOCs (µg/L)
1,1,1,2-Tetrachloroethane 5 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
1,1,1-Trichloroethane (1,1,1-TCA) 5 1.9 4.4 1.9 3.8 7.4 4.3 0.49 J 0.75 U 0.53 J 0.50 J 0.44 J 0.75 U
1,1,2,2-Tetrachloroethane 5 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
1,1,2-Trichloroethane 1 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
1,1-Dichloroethane (1,1-DCA) 5 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
1,1-Dichloroethene (1,1-DCE) 5 0.75 U 0.44 J 0.75 U 0.75 U 0.69 J 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
1,2-Dichloroethane (EDC) 0.6 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
Carbon Tetrachloride 5 0.75 U 0.75 U 0.75 U 0.75 U 0.45 J 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 UJ
cis-1,2-Dichloroethene (cis-1,2-DCE) 5 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
Tetrachloroethene (PCE; PERC) 5 0.6 J 1.7 0.84 J 0.66 J 1.4 1.3 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
Toluene 5 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
trans-1,2-Dichloroethene (trans-1,2-DCE) 5 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
Trichloroethene (TCE) 5 77.3 183 80.5 122 185 143 0.55 J 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
Vinyl Chloride (VC) 2 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
MNA Parameters
Alkalinity, Total (as CaCO3) (mg/L) NS 182 212 201 217 229 216 248 312 317 322 480 NA
Chloride (mg/L) NS 28.9 14.3 28.3 40.1 30.6 39.7 13.6 9.0 5.6 20.2 4.3 4.0
Nitrate (mg/L) NS 0.58 0.56 0.90 0.52 0.58 0.60 1.6 1.6 2.1 3.7 1.4 1.1
Sulfate (mg/L) NS 12.3 12.4 21.3 20.5 14.3 20.5 35.2 44.8 65.3 75.5 64.8 119
Methane (µg/L) NS 0.19 J 0.21 J 0.21 J 0.25 J 0.21 J 0.50 U 0.25 U 0.14 J 0.50 U 0.19 J 0.23 J 0.50 U
Ethane (µg/L) NS 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
Ethene (µg/L) NS 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
Total Organic Carbon (mg/L) NS 0.55 J 0.57 J 0.47 J 0.21 J 0.59 J 0.33 J 3.6 0.96 J 1.1 0.67 J 0.64 J 0.9 J
Field Parameters
Turbidity (NTU) NS
ORP (MeV) NS
Conductivity (mS/cm) NS
Dissolved Oxygen (mg/L) NS
Groundwater Elevation (ft) NS

Notes: 
MNA - Monitored Natural Attenuation 
NS - No Standard
NA - Not Analyzed
Detected concentrations are in bold font.
Detections exceeding the NYSDEC Ambient Water Quality Standards (AWQS) are highlighted in gray.
J - Indicates an estimated value between the Method Detection Limit (MDL) and the Practical Quantitation Limit (PQL) for the analyte. 
J+ - The result is an estimated quantity, likely to be biased high. 
U - Indicates that the analyte was not detected (ND). 
1 - TheTotal Alkalinity is titrated to a pH of 4.5 and reported as mg CaCO3/L.
2 - Analyte was analyzed past the 48 hour holding time. 
3 - The QC sample type DUP for method RSK 175 was outside the control limits for the analyte Methane. The RPD was reported as 23.8 and the upper contol limit is 20.

MW-15 MW-16
6/20/201712/14/2017 12/11/2017

227.63230.18

11/9/2015

11.1

6/21/2017

2.10 52.1 199

9/25/2017

8.04 6.37 22.27 9.50 10.40 9.8110.82 10.30

6.30
114.6

0.250 0.387 0.361 0.388 0.4360.487
4.90

92.8
0.709
9.2231.45

-0.654.6
0.358

15.7 8.01 14.8 7.71

Analytes

NYSDEC Ambient 
Water Quality 
Standards and 

Guidance Value

82.2
0.928

9/28/2017

4.40
298.7
0.486 0.596

94.5
30.9

228.05 224.61

Upgradient Outside Plume

227.80 230.60

12/14/2016 3/22/2017 11/11/2015 12/12/2016 3/20/2017

7.00

226.67
8.38

16.6

226.27 225.32 226.39 225.38 221.95

0.416
137.6 139.9 115.991.4
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Table 3‐2

Groundwater Sample Results

The Defense National Stockpile Center Scotia Depot

4th Quarter 2017 Status Report

AECOM Project 60440641

VOCs (µg/L)
1,1,1,2-Tetrachloroethane 5
1,1,1-Trichloroethane (1,1,1-TCA) 5
1,1,2,2-Tetrachloroethane 5
1,1,2-Trichloroethane 1
1,1-Dichloroethane (1,1-DCA) 5
1,1-Dichloroethene (1,1-DCE) 5
1,2-Dichloroethane (EDC) 0.6
Carbon Tetrachloride 5
cis-1,2-Dichloroethene (cis-1,2-DCE) 5
Tetrachloroethene (PCE; PERC) 5
Toluene 5
trans-1,2-Dichloroethene (trans-1,2-DCE) 5
Trichloroethene (TCE) 5
Vinyl Chloride (VC) 2
MNA Parameters
Alkalinity, Total (as CaCO3) (mg/L) NS
Chloride (mg/L) NS
Nitrate (mg/L) NS
Sulfate (mg/L) NS
Methane (µg/L) NS
Ethane (µg/L) NS
Ethene (µg/L) NS
Total Organic Carbon (mg/L) NS
Field Parameters
Turbidity (NTU) NS
ORP (MeV) NS
Conductivity (mS/cm) NS
Dissolved Oxygen (mg/L) NS
Groundwater Elevation (ft) NS

Analytes

NYSDEC Ambient 
Water Quality 
Standards and 

Guidance Value

0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 UJ 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 UJ
0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.57 J 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
0.93 J 1.4 1.7 1.2 1.0 0.94 J 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U

168 198 205 195 282 352 204 197 196 223 317 204
36.3 38.5 59.0 41.0 110 155 45.2 44.9 53.4 133 86.2 56.7
0.9 0.06 U 0.06 U 0.04 J 0.06 U 0.06 U 0.06 U 0.04 J 0.06 U 0.02 J 0.06 U 0.06 U

15.5 21.4 24.1 22.1 0.5 U 0.48 J 25.1 24.6 29.4 20.9 5.9 25.7
0.82 1.6 1.7 2.2 7.8 431 34.8 2.7 1.4 J 2.1 444 20.7
0.34 J 0.50 U 0.50 U 0.50 U 0.29 J 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
3.5 1.9 1.0 J 0.79 J 94.6 96.2 9.3 2.6 1.3 J 30.7 52.1 1.1

Notes: 
MNA - Monitored Natural Attenuation 
NS - No Standard
NA - Not Analyzed
Detected concentrations are in bold font.
Detections exceeding the NYSDEC Ambient Water Quality Standards (AWQS) are highlighted in gray.
J - Indicates an estimated value between the Method Detection Limit (MDL) and the Practical Quantitation Limit (PQL) for the analyte. 
J+ - The result is an estimated quantity, likely to be biased high. 
U - Indicates that the analyte was not detected (ND). 
1 - TheTotal Alkalinity is titrated to a pH of 4.5 and reported as mg CaCO3/L.
2 - Analyte was analyzed past the 48 hour holding time. 
3 - The QC sample type DUP for method RSK 175 was outside the control limits for the analyte Methane. The RPD was reported as 23.8 and the upper contol limit is 20.

MW-24 MW-26
11/17/2015 6/26/2017 9/25/201712/13/2016 12/12/201712/12/2017

224.65228.10

Downgradient Downgradient

226.06 224.75 222.60 228.01
0.94 0.44 0.55 0.000.15 0.33 0.27

0.630
0.62

0.4

0.327 0.570 0.438 0.324 0.590 0.469

60.96
-103.6

9.33 13.9 16.3 68.3
-80.2 -93.2 -111.3 -26.9-28.9

0.841
-169.9 -83.1 -46.4

35.2

6/26/2017 9/26/2017

88.37

0.365

226.79 225.30 223.60 229.05 228.83
1.20

1.396
0.30

11/10/2015 12/13/2016 3/21/2017

225.12
0.33
1.347

0.66
4.256
-173.0
57.38

3/21/2017

-108.6
21.8 31.9

-138.7
2.8
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Table 3‐2

Groundwater Sample Results

The Defense National Stockpile Center Scotia Depot

4th Quarter 2017 Status Report

AECOM Project 60440641

VOCs (µg/L)
1,1,1,2-Tetrachloroethane 5
1,1,1-Trichloroethane (1,1,1-TCA) 5
1,1,2,2-Tetrachloroethane 5
1,1,2-Trichloroethane 1
1,1-Dichloroethane (1,1-DCA) 5
1,1-Dichloroethene (1,1-DCE) 5
1,2-Dichloroethane (EDC) 0.6
Carbon Tetrachloride 5
cis-1,2-Dichloroethene (cis-1,2-DCE) 5
Tetrachloroethene (PCE; PERC) 5
Toluene 5
trans-1,2-Dichloroethene (trans-1,2-DCE) 5
Trichloroethene (TCE) 5
Vinyl Chloride (VC) 2
MNA Parameters
Alkalinity, Total (as CaCO3) (mg/L) NS
Chloride (mg/L) NS
Nitrate (mg/L) NS
Sulfate (mg/L) NS
Methane (µg/L) NS
Ethane (µg/L) NS
Ethene (µg/L) NS
Total Organic Carbon (mg/L) NS
Field Parameters
Turbidity (NTU) NS
ORP (MeV) NS
Conductivity (mS/cm) NS
Dissolved Oxygen (mg/L) NS
Groundwater Elevation (ft) NS

Analytes

NYSDEC Ambient 
Water Quality 
Standards and 

Guidance Value

0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 3.8 U 0.75 U 0.75 U 0.75 U 0.75 U
11.2 10.4 9.9 8.9 J 10.5 9.5 12.4 14.0 J 10.4 11.8 J 13.6 14.6
0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 3.8 U 0.75 U 0.75 U 0.75 U 0.75 U
0.46 J 0.75 U 0.75 U 0.75 U 0.75 U 0.33 J 0.75 U 3.8 U 0.75 U 0.75 U 0.75 U 0.75 U
1.0 0.77 J 0.88 J 1.0 J 1.3 0.84 J 0.97 J 3.8 U 0.45 J 1.0 J 1.2 0.88 J

0.53 J 0.43 J 0.53 J 0.38 J 0.76 J 0.45 J 0.68 J 3.8 U 0.55 J 0.63 J 0.99 J 0.96 J
0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 3.8 U 0.75 U 0.75 U 0.75 U 0.75 U
0.61 J 0.75 U 0.62 J 0.75 U 0.53 J 0.57 J 0.75 U 3.8 U 0.63 J 0.75 U 0.85 J 0.71 J
4.7 4.3 4.4 4.7 J 5.5 5.0 4.9 6.1 J 3.1 5.8 J 5.6 5.7
33 44.6 42.4 36.3 J 37.1 45.2 33.2 30.8 J 37.2 38.1 J 42.2 41.7

0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 3.8 U 0.75 U 0.75 U 0.75 U 0.75 U
0.75 U 0.47 J 0.42 J 0.37 J 0.35 J 0.49 J 0.75 U 3.8 U 0.61 J 0.70 J 0.67 J 0.62 J
182 196 181 195 170 201 224 209 J 197 264 226 233

0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 3.8 U 0.75 U 0.75 U 0.75 U 0.75 U

352 316 295 352 380 383 327 301 258 361 374 348
22.1 32.4 25.7 29.0 25.7 20.4 28.2 28.4 21.3 49.4 24.2 21.3
0.06 U 0.06 J 0.44 1.5 0.18 J 1.2 0.1 J 0.26 0.52 1.3 0.12 J 0.86
22.4 20.9 21.6 13.0 10.3 22.4 29.2 24.9 20.1 13.8 16.1 22.7
3.4 3.0 0.94 1.0 0.37 J 0.50 U 13.9 0.62 1.1 0.20 J 0.21 J 0.50 U

0.50 U 3.6 1.0 0.50 U 0.45 J 0.50 U 0.81 J 0.50 U 0.5 U 0.50 0.50 U 0.50 U
0.75 U 1.3 J 1.9 0.75 U 0.72 J 0.75 U 0.59 J 0.75 U 0.75 U 0.75 0.75 U 0.75 U
1.9 2.3 0.81 J 0.76 J 1.9 0.94 J 2.3 1.4 0.91 J 0.92 J 2.1 1.2

Notes: 
MNA - Monitored Natural Attenuation 
NS - No Standard
NA - Not Analyzed
Detected concentrations are in bold font.
Detections exceeding the NYSDEC Ambient Water Quality Standards (AWQS) are highlighted in gray.
J - Indicates an estimated value between the Method Detection Limit (MDL) and the Practical Quantitation Limit (PQL) for the analyte. 
J+ - The result is an estimated quantity, likely to be biased high. 
U - Indicates that the analyte was not detected (ND). 
1 - TheTotal Alkalinity is titrated to a pH of 4.5 and reported as mg CaCO3/L.
2 - Analyte was analyzed past the 48 hour holding time. 
3 - The QC sample type DUP for method RSK 175 was outside the control limits for the analyte Methane. The RPD was reported as 23.8 and the upper contol limit is 20.

224.31 229.79 229.19 227.05 225.38 224.33 229.79 229.19

9/27/2017

Confirmation Well Pair
MW-29MW-28

12/14/2017 12/14/20176/27/2017 9/27/2017 12/1/2015 12/14/2016 3/22/2017 6/27/2017

Downgradient

225.53 225.23

120

12/14/2016 3/22/201712/1/2015

227.07 225.41
8.656.75 3.94 5.2 7.59

0.324 0.366 0.520 0.554

61.1
273 41.771.2

0.424 0.619 1.058
32.1 -25.1 60.9 46.1

0.559
33.7
1.50229.80

8.45
0.564
19.0

209

4.3

1.5 2.07 -3 82.4

4.29 6.17 9.26 7.12 6.46

0.62 2.73 2.80 65.1
77.1 97.4

Upgradient

1.044 0.325 0.354
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Table 3‐2

Groundwater Sample Results

The Defense National Stockpile Center Scotia Depot

4th Quarter 2017 Status Report

AECOM Project 60440641

VOCs (µg/L)
1,1,1,2-Tetrachloroethane 5
1,1,1-Trichloroethane (1,1,1-TCA) 5
1,1,2,2-Tetrachloroethane 5
1,1,2-Trichloroethane 1
1,1-Dichloroethane (1,1-DCA) 5
1,1-Dichloroethene (1,1-DCE) 5
1,2-Dichloroethane (EDC) 0.6
Carbon Tetrachloride 5
cis-1,2-Dichloroethene (cis-1,2-DCE) 5
Tetrachloroethene (PCE; PERC) 5
Toluene 5
trans-1,2-Dichloroethene (trans-1,2-DCE) 5
Trichloroethene (TCE) 5
Vinyl Chloride (VC) 2
MNA Parameters
Alkalinity, Total (as CaCO3) (mg/L) NS
Chloride (mg/L) NS
Nitrate (mg/L) NS
Sulfate (mg/L) NS
Methane (µg/L) NS
Ethane (µg/L) NS
Ethene (µg/L) NS
Total Organic Carbon (mg/L) NS
Field Parameters
Turbidity (NTU) NS
ORP (MeV) NS
Conductivity (mS/cm) NS
Dissolved Oxygen (mg/L) NS
Groundwater Elevation (ft) NS

Analytes

NYSDEC Ambient 
Water Quality 
Standards and 

Guidance Value

0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
0.75 U 0.75 U 0.74 J 0.61 J 0.39 J 0.41 J 0.75 U 0.75 U 0.41 J 0.50 J 0.42 J 0.40 J
0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
25.2 42.3 66.3 24.3 18.4 19.6 42.7 38.2 35.0 29.0 25.6 19.6
0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U

143 319 210 154 104 347 178 222 381 150 132 119
38.4 182 136 49.6 35.3 87.3 41.9 56.6 98.5 31.0 31.7 36.3
0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U 0.04 J 0.02 J 0.06 U 0.06 U
35.9 2.9 0.5 U 0.32 J 0.5 U 0.22 J 26.3 10.9 2.6 5.6 5.6 7.8
47.4 146 870 3210 3560 12900 20.7 3.5 106 56.5 29.1 59.4
4.7 5.4 23.5 36.7 39.7 40.5 2.2 1.5 10.1 2.7 2.6 3.3
2.2 3.3 9.1 12.7 8.5 4.2 0.91 J 0.84 J 4.7 3.2 2.3 1.9
2.2 225 139 75.2 27.0 366 2.1 43.9 257 2.8 1.5 1.3

Notes: 
MNA - Monitored Natural Attenuation 
NS - No Standard
NA - Not Analyzed
Detected concentrations are in bold font.
Detections exceeding the NYSDEC Ambient Water Quality Standards (AWQS) are highlighted in gray.
J - Indicates an estimated value between the Method Detection Limit (MDL) and the Practical Quantitation Limit (PQL) for the analyte. 
J+ - The result is an estimated quantity, likely to be biased high. 
U - Indicates that the analyte was not detected (ND). 
1 - TheTotal Alkalinity is titrated to a pH of 4.5 and reported as mg CaCO3/L.
2 - Analyte was analyzed past the 48 hour holding time. 
3 - The QC sample type DUP for method RSK 175 was outside the control limits for the analyte Methane. The RPD was reported as 23.8 and the upper contol limit is 20.

226.98

12/1/2015 12/13/2016 3/22/2017
MW-30 MW-31

Confirmation Well Pair

12/13/20176/26/2017 9/27/201712/1/2015 12/14/201612/13/20173/21/2017 6/26/2017 9/27/2017

229.52 229.11
0.80

0.758
-170.1
16.1 4.60 8.60

225.28

8.62
-212.2 -319.7 -163.1

0.320

224.12

0.412
-283.2

0.06 1.29 0.193.70 0.29 0.17
225.40

0.28 0.22 0.70 0.13
225.35 223.98 229.44 229.04 226.95 225.40

0.243 0.348 0.526 0.294
0.48

-201.5
11.451.7 8.03

-173.3
58.2 3.55 3.82

Downgradient Upgradient

69.13
-278.4 -166.3 -166.9
0.210 1.410 0.740

-174.4 -208.0
0.850 0.280
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Table 3‐2

Groundwater Sample Results

The Defense National Stockpile Center Scotia Depot

4th Quarter 2017 Status Report

AECOM Project 60440641

VOCs (µg/L)
1,1,1,2-Tetrachloroethane 5
1,1,1-Trichloroethane (1,1,1-TCA) 5
1,1,2,2-Tetrachloroethane 5
1,1,2-Trichloroethane 1
1,1-Dichloroethane (1,1-DCA) 5
1,1-Dichloroethene (1,1-DCE) 5
1,2-Dichloroethane (EDC) 0.6
Carbon Tetrachloride 5
cis-1,2-Dichloroethene (cis-1,2-DCE) 5
Tetrachloroethene (PCE; PERC) 5
Toluene 5
trans-1,2-Dichloroethene (trans-1,2-DCE) 5
Trichloroethene (TCE) 5
Vinyl Chloride (VC) 2
MNA Parameters
Alkalinity, Total (as CaCO3) (mg/L) NS
Chloride (mg/L) NS
Nitrate (mg/L) NS
Sulfate (mg/L) NS
Methane (µg/L) NS
Ethane (µg/L) NS
Ethene (µg/L) NS
Total Organic Carbon (mg/L) NS
Field Parameters
Turbidity (NTU) NS
ORP (MeV) NS
Conductivity (mS/cm) NS
Dissolved Oxygen (mg/L) NS
Groundwater Elevation (ft) NS

Analytes

NYSDEC Ambient 
Water Quality 
Standards and 

Guidance Value

0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
0.75 U 0.75 U 0.40 J 0.48 J 0.60 J 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
0.75 U 0.75 U 1.2 1.3 1.2 0.68 J 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
150 132 191 130 135 120 133 93.5 151 152 170 142

0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U

196 277 214 129 129 141 172 218 194 205 202 212
35.6 138 84.6 38.0 30.7 28.2 41.8 43.2 29.2 22.8 24.6 28.1
0.06 U 0.06 U 0.02 J 0.02 J 0.06 U 0.06 U 0.06 U 0.06 U 0.32 0.32 0.30 0.32
21.1 2.8 0.68 J 0.50 J 0.4 J 6.0 25.1 8.2 15.0 11.8 12.6 14.8
6.8 16.5 309 817 835 233 J 64 3.4 9.2 16.0 17.8 7.2
0.5 J 1.5 19.3 35.9 29.4 5.6 J 7 0.25 J 0.50 U 0.50 U 0.50 U 0.50 U

0.75 U 1.8 10.3 15.6 5.4 2.3 J 3.6 0.48 J 0.75 U 0.75 U 0.75 U 0.75 U
2.6 133 98.0 22.0 5.0 5.4 J 8.1 30.9 2.1 0.54 J 0.44 J 0.44 J

 

Notes: 
MNA - Monitored Natural Attenuation 
NS - No Standard
NA - Not Analyzed
Detected concentrations are in bold font.
Detections exceeding the NYSDEC Ambient Water Quality Standards (AWQS) are highlighted in gray.
J - Indicates an estimated value between the Method Detection Limit (MDL) and the Practical Quantitation Limit (PQL) for the analyte. 
J+ - The result is an estimated quantity, likely to be biased high. 
U - Indicates that the analyte was not detected (ND). 
1 - TheTotal Alkalinity is titrated to a pH of 4.5 and reported as mg CaCO3/L.
2 - Analyte was analyzed past the 48 hour holding time. 
3 - The QC sample type DUP for method RSK 175 was outside the control limits for the analyte Methane. The RPD was reported as 23.8 and the upper contol limit is 20.

229.05226.86

MW-32
Confirmation Well Pair

MW-33
12/13/2016 3/21/2017 6/26/201711/30/2015 12/14/2016 12/13/20173/22/2017 6/26/2017 9/26/201711/24/20159/26/2017 12/13/2017

223.80

Downgradient

2.99 2.87

23.1

Upgradient

0.648
-3.2-471.2

180 5.92 4.01 5.10 3.91
-107.7 -140.7 -238.7 -149.4-234.2

0.64 1.81 1.77 2.50 1.50

44.9

1.80 0.92
225.42

0.303 0.386 0.350
0.41

0.239 1.180 0.640 0.261 0.478 0.2470.257
-126.8 -64.3

223.70 229.05 228.93 226.89 225.51225.45 229.11 225.54

9.31 11.7 3.40 51.2

2.50

5.11

6.80
0.370
-20.4
6.38

-181.9
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Table 3‐2

Groundwater Sample Results

The Defense National Stockpile Center Scotia Depot

4th Quarter 2017 Status Report

AECOM Project 60440641

VOCs (µg/L)
1,1,1,2-Tetrachloroethane 5
1,1,1-Trichloroethane (1,1,1-TCA) 5
1,1,2,2-Tetrachloroethane 5
1,1,2-Trichloroethane 1
1,1-Dichloroethane (1,1-DCA) 5
1,1-Dichloroethene (1,1-DCE) 5
1,2-Dichloroethane (EDC) 0.6
Carbon Tetrachloride 5
cis-1,2-Dichloroethene (cis-1,2-DCE) 5
Tetrachloroethene (PCE; PERC) 5
Toluene 5
trans-1,2-Dichloroethene (trans-1,2-DCE) 5
Trichloroethene (TCE) 5
Vinyl Chloride (VC) 2
MNA Parameters
Alkalinity, Total (as CaCO3) (mg/L) NS
Chloride (mg/L) NS
Nitrate (mg/L) NS
Sulfate (mg/L) NS
Methane (µg/L) NS
Ethane (µg/L) NS
Ethene (µg/L) NS
Total Organic Carbon (mg/L) NS
Field Parameters
Turbidity (NTU) NS
ORP (MeV) NS
Conductivity (mS/cm) NS
Dissolved Oxygen (mg/L) NS
Groundwater Elevation (ft) NS

Analytes

NYSDEC Ambient 
Water Quality 
Standards and 

Guidance Value

0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 UJ 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 UJ
0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
0.42 J 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U
17.7 41.3 48.3 34.0 29.6 28.0 31.9 31.8 12.5 43.8 J 47.8 43.5
0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U 0.75 U

99 191 597 201 197 203 181 223 51 202 192 210
48.5 62.3 461 15.7 11.7 12.9 42.2 53.9 2.0 17.1 14.4 22.2 
0.56 0.06 J 0.06 U 0.04 J 0.06 U 0.02 J 0.06 U 0.04 J 0.14 J 0.66 0.6 0.44
64.3 23.8 0.56 J 13.4 9.0 7.3 48.1 7.2 3.5 13.6 10.8 10.2
14.5 1.2 1780 12.4 88.1 531 13.8 0.90 5.8 7.2 7.5 7.9
2.2 0.50 U 17.3 0.50 U 0.45 J 1.1 2.9 0.50 U 0.50 U 0.50 U 0.50 U 0.50 U
1.8 0.75 U 4.4 0.75 U 0.58 J 0.75 U 1.6 0.75 U 0.32 J 0.75 U 0.75 U 0.75 U
5.9 12.0 631 3.3 3.8 4.1 7.7 18.3 1.4 0.75 J 0.68 J 0.56 J

Notes: 
MNA - Monitored Natural Attenuation 
NS - No Standard
NA - Not Analyzed
Detected concentrations are in bold font.
Detections exceeding the NYSDEC Ambient Water Quality Standards (AWQS) are highlighted in gray.
J - Indicates an estimated value between the Method Detection Limit (MDL) and the Practical Quantitation Limit (PQL) for the analyte. 
J+ - The result is an estimated quantity, likely to be biased high. 
U - Indicates that the analyte was not detected (ND). 
1 - TheTotal Alkalinity is titrated to a pH of 4.5 and reported as mg CaCO3/L.
2 - Analyte was analyzed past the 48 hour holding time. 
3 - The QC sample type DUP for method RSK 175 was outside the control limits for the analyte Methane. The RPD was reported as 23.8 and the upper contol limit is 20.

12/12/2017

225.56228.81226.73

3/22/2017 6/26/2017 9/26/201712/12/20179/26/2017
MW-34

Confirmation Well Pair
MW-35

11/24/2015 12/15/20166/26/20173/21/201711/24/2015 12/13/2016

0.46 0.62 0.79 0.41 6.63 3.67
225.51 228.68225.48 223.35 228.66 228.77 226.69 225.46 223.40

Downgradient Upgradient

0.599
4.58

0.287 0.329 0.078 0.324

3.23

0.12

-68.4 -10.6 30-144.0
2.280

13.81

2.70
0.310
-133.4
4.20-4 4.40 381 5.99 16.3 38.2 31.91

-139.4
4.59

0.361 0.630
6.9 1.12

44.7
-63.1-185.4 -8.4

4.84
0.338
0.40-404 -167.9

0.332 0.578
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APPENDIX A: Groundwater Sample Collection Field Forms 

  































 

 

 

 

 

 

 

 

 

 

APPENDIX B: Field Calibration Forms 

 

  





 

 

 

 

 

 

 

Appendix C – Hydraulic Gradient and Velocity Calculations 

 

 

 

 

  



December 2017 Quarterly Monitoring Report

The Defense National Stockpile Center Scotia Depot

Appendix C Hydraulic Gradient and Velocity Calculations

Hydraulic Gradient Calculation

Dec 2017 Data  GW Elevation (ft) Delta Elevation (ft) Delta Distance (ft) Gradient  Average Gradient (ft/ft)

MW‐25 226.7

MW‐26 224.65

GEP‐3 226.67

MW‐13 224.99

MW‐17 227.25

MW‐28 225.53

Groundwater Darcy Velocity 

15.66

193.8

0.06

0.77

Seepage Velocity

Porosity (n) 0.4

0.16

1.94Seepage Velocity High (ft/day)

Low Hydraulic Conductivity (K) (ft/day)

High Hydraulic Conductivity (K) (ft/day)

0.003997

Darcy Velocity Low (ft/day)

Darcy Velocity High (ft/day)

Seepage Velocity Low (ft/day)

540

420

410

0.003796

0.004

0.004195

Pair 1

Pair 2

Pair 3

2.05

1.68

1.72
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APPENDIX D: Laboratory Reports 

 

 

 

 

 

 

 

 

 

 

 

 

 



































































































































 

 

APPENDIX E: AECOM Data Usability Summary Report (DUSR) 
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Executive Summary 

Overview 

Data validation was performed by Gregory A. Malzone of AECOM-Pittsburgh on the fixed-laboratory 
analytical data for groundwater samples collected from the Defense National Stockpile Center Scotia Depot, 
Glenville, New York, from December 11, 2017 through December 14, 2017.  Samples were collected as part 
of the baseline groundwater sampling round as described in Final Quality Assurance Project Plan for the 
Defense National Stockpile Center Scotia Depot Glenville, New York (the project-specific QAPP; AECOM, 
September 2016). Samples were submitted for analysis to ALS Environmental, 34 Dogwood Lane, 
Middletown, Pennsylvania 17057. 
 
The list of field and field quality control samples submitted, the date sampled and the laboratory work order  
numbers are presented in Table 1. Data were reported by ALS in four deliverables. Each laboratory  
deliverable is identified by both a laboratory work order number and sample delivery group (SDG) number. 
   

The following analytical methods were requested on the chain-of-custody (CoC) records. 

 Volatile Organic Compounds by USEPA SW-846 Method 8260C  

 Methane, Ethane and Ethene by RSK -175 

 Chloride, Nitrate as N and Sulfate by Method EPA Method 300.0 

 Alkalinity by Standard Methods 2320B-97 

 Total Organic Carbon by Standard Methods 5310B-00 

 
The trip blanks and the equipment blank were analyzed for VOCs only.  Sample MW-35-121217 was 
designated in the field to be processed as the quality control sample, that is, as the matrix spike/matrix spike 
duplicate (MS/MSD).  Unless otherwise noted, analyses were performed in accordance with the project-
specific QAPP which is based on the DoD QSM v5.0. 
 

Table 1 - Sample Submittals 

 

Field ID ALS ID Matrix 
Date 

Sampled 
WO 

Number 
SDG 

Number 

MW-16-121117 2282912001 Groundwater 12/11/2017 2282912 ASN029 

Trip Blank-121117 2282912002 Aqueous (QC) 12/11/2017 2282912 ASN029 

MW-26-121217 2282785001 Groundwater 12/12/2017 2282785 ANL005 

DUP-1-121217 [MW-26] 2282785002 Groundwater (QC) 12/12/2017 2282785 ANL005 

EB-1-121217 2282785003 Aqueous (QC) 12/12/2017 2282785 ANL005 

MW-34-121217 2282785004 Groundwater 12/12/2017 2282785 ANL005 

MW-35-121217 2282785005 Groundwater 12/12/2017 2282785 ANL005 

MW-24-121217 2282785006 Groundwater 12/12/2017 2282785 ANL005 

MW-32-121317 2282982001 Groundwater 12/13/2017 2282982 ANL006 

MW-33-121317 2282982002 Groundwater 12/13/2017 2282982 ANL006 

MW-30-121317 2282982003 Groundwater 12/13/2017 2282982 ANL006 

MW-31-121317 2282982004 Groundwater 12/13/2017 2282982 ANL006 

MW-28-121417 2283331001 Groundwater 12/14/2017 2283331 ASN030 

MW-29-121417 2283331002 Groundwater 12/14/2017 2283331 ASN030 

MW-15-121417 2283331003 Groundwater 12/14/2017 2283331 ASN030 

DUP-2-121417 [MW-15] 2283331004 Groundwater 12/14/2017 2283331 ASN030 

Trip Blank-121417 2283331005 Aqueous (QC) 12/14/2017 2283331 ASN030 
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The data were evaluated for conformance to method specifications and qualifiers were applied using the 

USEPA Region II SOPs and the validation criteria set forth in the USEPA Contract Laboratory Program (CLP) 

National Functional Guidelines for Superfund Organic Methods Data Review, EPA-540-R-014-002, August 

2014 and USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Superfund Data 

Review, EPA-540-R-013-001, August 2014, as they apply to the analytical methods employed.   

 

Field duplicate relative percent difference (RPD) review and applicable control limits were taken from the 

USEPA Region I Laboratory Data Validation Functional Guidelines for Evaluating Organics Analyses, 

December 1996. 

 

Summary 

All data have been determined to be useable for the purpose of assessing the presence/absence and 

quantitative concentrations of the compounds and analytes in the media tested (i.e. groundwater) with the 

qualifications described below.  Completeness of 100% was achieved for this data set.  This is within the goal 

of 90-100% and is acceptable. 

A glossary of data qualifier definitions is included in Appendix A of this report.  The data qualifier summaries 

are attached as Appendix B of this report.   

Each nonconformance with specific data usability criteria is discussed below. Page references for the 

supporting documentation in the laboratory reports are provided in each item header.  Support documentation 

for data qualifications was included in Appendix C of this report.  

This DUSR has been revised to correct the sample ID “MW-20-121217” to be “MW-26-121217”. 
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1.0   Volatile Organic Compounds  

Measurement performance indicators which did not meet criteria for Volatile Organic Compounds (VOCs)  

analysis are presented below for each of the four laboratory reports. Analytical results for VOCs were reviewed  

for the following measurement performance indicators:  

 

 Data Completeness  

 Chain of Custody  

 Sample Preservation  

 Holding Time  

 GC/MS Tunes 

 Initial Calibration  

 Initial Calibration Verification  

 Continuing Calibration Verification  

 Method Blanks 

 Trip Blanks 

 Surrogates  

 Matrix Spike/Matrix Spike Duplicate  

 Internal Standards  

 Quantitation Limits  

 Laboratory Control Samples  

 Data package / EDD consistency  

 

Work Order 2282912 (SDG ASN029)  

Continuing Calibration Verifications (pp. 906-908):  The continuing calibration verification percent 

difference for carbon tetrachloride was less than the lower method specification limit of -20% on 

December 20, 2017, at 06:05 on instrument MS03.  The carbon tetrachloride result for associated 

samples MW-16-121117 and Trip Blank-121117 were non-detect and were qualified “UJ,” as 

estimates, because of low instrument bias. 

Work Order 2282785 (SDG ANL005)  

Continuing Calibration Verifications (pp. 975-977):  The continuing calibration verification percent 

difference for carbon tetrachloride was less than the lower method specification limit of -20% on 

December 20, 2017, at 06:05 on instrument MS03.  The carbon tetrachloride results for associated 

samples MW-26-121217, DUP-1-121217, EB-1-121217, MW-34-121217, MW-35-121217 and MW-

24-121217 were non-detect and were qualified “UJ,” as estimates, because of low instrument bias. 

Work Order 2282982 (SDG ANL006) 

Matrix Spike Recoveries(p. 1611):  The trichloroethene spike added to MW-32-121317 MS/MSD was 

less than 25% of the original sample result.  The RPDs and percent recoveries could not be 

calculated.  No data qualification was required. 
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 Work Order 2283331 (SDG ASN030) 

Residual Chlorine (p. 16):  A positive residual chlorine result was detected in the preservation check 
for VOC analysis of sample MW-28-121417.  Residual chlorine reacts with organic matter to 
produce trihalomethanes, and can react with and degrade some VOC compounds, notably styrene.  
Styrene and trihalomethanes are not in the target compound list.  No trihalomethanes were detected 
on review of the sample chromatogram.  No data qualifications were required. 
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2.0   Methane, Ethane, Ethene 

Measurement performance indicators which did not meet criteria for methane, ethane, ethene (MEE) analysis  

are presented below for each of the four laboratory reports. Analytical results for MEE were reviewed for the  

following measurement performance indicators: 

  

 Data Completeness  

 Chain of Custody  

 Sample Preservation  

 Holding Time  

 Initial Calibration  

 Initial Calibration Verification  

 Continuing Calibration Verification  

 Method Blanks  

 Matrix Spike/Matrix Spike Duplicate  

 Laboratory Duplicate  

 Quantitation Limits  

 Laboratory Control Samples  

 Data package / EDD consistency  

 

Work Order 2282912 (SDG ASN029)  

Laboratory Method Blank (p. 1587):  Methane was detected in method blank 2662303 (12/19/17) at an 

estimated concentration of 0.15 µg/L.  The methane result for associated sample MW-16-121117 was 

estimated to be less than the LOQ.  The MW-16-121117 result for methane was qualified “U,” as 

undetected at the limit of quantitation (LOQ), because of laboratory contamination. 

Work Order 2282785 (SDG ANL005)  

Laboratory Method Blank (p. 1242):  Methane was detected in method blank 2662303 (12/19/17) at an 

estimated concentration of 0.15 µg/L.  The methane results for associated samples MW-26-121217, 

DUP-1-121217, MW-34-121217, MW-35-121217 and MW-24-121217 were greater than the LOQ and 

greater than five times the method blank level.  No data qualifications were required. 

   

Work Order 2282982 (SDG ANL006) 

Laboratory Method Blank (p. 1242):  Methane was detected in method blank 2662303 (12/19/17) at an 

estimated concentration of 0.15 µg/L.  The methane results for associated samples MW-32-121317, 

MW-33-121317, MW-30-121317 and MW-31-121317 were greater than the LOQ and greater than five 

times the method blank level.  No data qualifications were required.  

 

Laboratory Duplicate Precision (p. 1844):  The RPDs between the MW-32-121317 original and 

duplicate results for methane, ethane and ethene were greater than the maximum quality control limit 

of 20%.  The methane, ethane and ethane results for sample MW-32-121317 were positive and were 

qualified “J,” as estimated concentrations, because of method imprecision and/or sample 

heterogeneity. 
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Work Order 2283331 (SDG ASN030) 

Laboratory Method Blank (p. 2032):  Methane was detected in method blank 2662303 (12/19/17) at a 

concentration of 0.15 µg/L.  The results for methane in associated samples MW-28-121417, MW-29-

12141717, MW-15-121417 and DUP-2-121417 were estimated to be less than the LOQ and were 

qualified “U,” as undetected at the LOQ, because of laboratory contamination.   

Holding Time (p. 16):  The pH measurement for sample DUP-2-121417 was greater than maximum 

method specification limit of less than 2 SU.  Sample DUP-2-121417 was analyzed within the seven-

day holding time for an unpreserved/under-preserved sample.  No data qualifications were required. 
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3.0   Chloride, Sulfate, Nitrate as N 

Measurement performance indicators which did not meet criteria for chloride, sulfate and nitrate as N analysis  

are presented below for each of the four laboratory reports. Analytical results for these anions were reviewed  

for the following measurement performance indicators:  

 

 Chain of Custody  

 Sample Preservation  

 Holding Time  

 Quantitation Limits 

 Initial Calibration  

 Continuing Calibration Verification  

 Method Blanks 

 Matrix Spike/Matrix Spike Duplicate  

 Laboratory Duplicate  

 Laboratory Control Samples  

 Data package / EDD consistency  

 

Work Order 2282912 (SDG ASN029)  

Continuing Calibration Blanks (p. 1252):  Chloride was detected in the instrument IC-5 continuing 

calibration blanks on December 13, 2017 at concentrations estimated to be less than the LOQ.  The 

chloride results for associated sample MW-16-121117 was greater than the LOQ and greater than ten 

times the blank levels and did not require qualification. 

Work Order 2282785 (SDG ANL005)  

Continuing Calibration Blanks (p. 1612):  Chloride was detected in the instrument IC-5 continuing 

calibration blanks on December 14, 2017 at concentrations estimated to be less than the LOQ.  The 

chloride results for associated samples MW-26-121217, DUP-1-121217, MW-34-121217, MW-35-

121217 and MW-24-121217 were greater than the LOQ and greater than ten times the blank levels 

and did not require qualification. 

 

Matrix Spike Recoveries(p. 1611): The MW-35-121217 MS/MSD recoveries for nitrate were high with 

the MS recovery being greater than the upper advisory limit.  The nitrate results for associated 

samples MW-34-121217 and MW-35-121217 were positive and were qualified “J/J+,” as estimated 

concentrations, biased high due to matrix effects and/or sample heterogeneity. 

 

Work Order 2282982 (SDG ANL006) 

Continuing Calibration Blanks (p. 1862):  Chloride was detected in an instrument IC-7 continuing 

calibration blank on December 15, 2017 at a concentration estimated to be less than the LOQ.  The 

chloride results for associated samples MW-32-121317, MW-33-121317, MW-30-121317 and MW-31-

121317 were greater than the LOQ and greater than ten times the blank level and did not require 

qualification. 
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Work Order 2283331 (SDG ASN030) 

Continuing Calibration Blanks (p. 2055):  Chloride was detected in the instrument IC-7 continuing 

calibration blank on December 16, 2017 at a concentration estimated to be less than the LOQ.  The 

chloride results for associated samples MW-28-121417, MW-29-12141717, MW-15-121417 and 

DUP-2-121417 were greater than the LOQ and greater than ten times the blank level and did not 

require qualification. 
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4.0   Alkalinity 

Measurement performance indicators which did not meet criteria for alkalinity analysis are presented below  

for each of the four laboratory reports. Analytical results for alkalinity were reviewed for the following  

measurement performance indicators: 

 

 Chain of Custody  

 Sample Preservation  

 Holding Time  

 Quantitation Limits 

 Initial Calibration  

 Continuing Calibration Verification  

 Method Blanks 

 Matrix Spike/Matrix Spike Duplicate  

 Laboratory Duplicate   

 Laboratory Control Samples  

 Data package / EDD consistency  

 

Work Order 2282912 (SDG ASN029)  

Lost Sample (p. 15):  The alkalinity test was initially logged in for sample MW-16-121117, but when 
the laboratory went to analyze the sample, they were unable to locate it.  ALS continued to look for 
the sample, but was ultimately unable to locate the missing jar.  
 

Work Order 2282785 (SDG ANL005)  

No data quality issues were noted.  No data qualification was required. 

 

Work Order 2282982 (SDG ANL006) 

No data quality issues were noted.  No data qualification was required. 

Work Order 2283331 (SDG ASN030) 

No data quality issues were noted.  No data qualification was required. 
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5.0   Total Organic Carbon 

Measurement performance indicators which did not meet criteria for total organic carbon (TOC) analysis are  

presented below for each of the four laboratory reports. Analytical results for TOC were reviewed for the  

following measurement performance indicators: 

 

 Chain of Custody  

 Sample Preservation  

 Holding Time  

 Quantitation Limits 

 Initial Calibration  

 Initial Calibration Verification 

 Continuing Calibration Verification  

 Method Blanks 

 Matrix Spike/Matrix Spike Duplicate  

 Laboratory Duplicate   

 Laboratory Control Samples  

 Data package / EDD consistency  

 

Work Order 2282912 (SDG ASN029)  

 No data quality issues were noted.  No data qualification was required. 

Work Order 2282785 (SDG ANL005)  

 No data quality issues were noted.  No data qualification was required. 

Work Order 2282982 (SDG ANL006) 

 No data quality issues were noted.  No data qualification was required. 

Work Order 2283331 (SDG ASN030) 

 No data quality issues were noted.  No data qualification was required. 
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6.0   Field Duplicate Comparison 

Field duplicate samples were collected at groundwater wells MW-15 and MW-26.  See Table 2 below for the 

calculated RPDs for all compounds for which there were detections.  Field duplicate results were evaluated 

using the following criteria. 

 

Organics:  The RPD must be ≤ 30% for groundwaters, for results greater than or equal to two times the 

LOQ.  If one of the results is non-detect or less than two times the LOQ, and the duplicate is 

greater than two times the LOQ, the difference between the parent and field duplicate results 

must be less than or equal to two times the LOQ. 

 

Action applies only to the affected analyte in the organic duplicate sample pair. 

 

Inorganics: The RPD must be ≤ 30% for groundwaters, for results greater than or equal to five times the 

LOQ.  For results less than five times the reporting limit, the difference between the parent and 

field duplicate results must be less than or equal to two times the LOQ.  

 

Action applies to the affected analyte in all inorganic samples of the same matrix prepared and analyzed by 

the same method. 

 
The following notations are used in the field precision table. 
 
RPD: Relative percent difference  
Qual: Qualification required  
µg/L: micrograms per liter (ppb) and mg/L: milligrams per liter (ppm) 

≤±2LOQ: The absolute difference between the parent and field duplicate results was less than two times the 

LOQ.  Variation of this magnitude is acceptable. 
 

Table 2 – Field Duplicate Precision 
 

Parameter Units MW-26-121217  DUP-1-121217 RPD (%) Qual 

Methane µg/L 20.7 20.8 0.48 None 

Alkalinity, total mg/L 204 212 3.8 None 

Chloride mg/L 56.7 50.8 11.0 None 

Sulfate mg/L 25.7 24.2 6.0 None 

Total Organic Carbon mg/L 1.1 1.1 0.0 None 

Parameter Units MW-15-121417 DUP-2-121417 RPD (%) Qual 

Tetrachloroethene  µg/L 1.3 1.4 7.4 None 

1,1,1-Trichloroethane  µg/L 4.3 4.6 6.7 None 

Trichloroethene µg/L 143 154 7.4 None 

Alkalinity, total mg/L 216 219 1.4 None 

Chloride mg/L 39.7 39.5 0.51 None 

Nitrate mg/L 0.60 0.60 0 None 

Sulfate mg/L 20.5 20.8 1.5 None 

Total Organic Carbon mg/L 0.33 J 0.40 J 19 None 

 

All parent and field duplicate results were within the advisory acceptance criteria.  Field sampling/laboratory 
precision and sample homogeneity were acceptable.  No data qualifications were required. 
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7.0   Notes 

Positive organic and inorganic results less than the LOQ, but greater than the detection limit were qualified “J,” 

as estimated concentrations, due to increased uncertainty near the detection limit.  The “J” qualifiers were 

maintained in the data validation. 

Matrix spike and matrix spike duplicates and laboratory duplicates that were performed on non-project 

samples were not evaluated because matrix similarity to project samples could not be assumed. 
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Glossary of Data Qualifier Codes 
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Glossary of Data Qualifier Codes 

U The analyte was analyzed for, but was not detected above the level of the reported sample quantitation 

limit. 

UJ The analyte was analyzed for, but was not detected.  The reported quantitation limit is approximated 

and may be inaccurate or imprecise. 

 

J The analyte was positively identified. The associated numerical value is the approximate concentration 

of the analyte in the sample. 

J+ The result is an estimated quantity, likely to be biased high.  The associated numerical value is the 

approximate concentration of the analyte in the sample. 

J- The result is an estimated quantity, likely to be biased low.  The associated numerical value is the 

approximate concentration of the analyte in the sample. 

R The data are unusable.  The sample results are rejected due to serious deficiencies in the ability to 

meet quality control criteria.  The presence or absence of the analyte cannot be verified. 

N (Organics) The analysis indicates the presence of an analyte for which there is presumptive evidence 

to make a tentative identification. 

NJ (Organics) The analysis indicates the presence of an analyte that has been tentatively identified and 

the associated numerical value represents its approximate concentration. 



AECOM  

 

 

Appendix B 

 

Data Qualification Summaries 
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Appendix C 

 

Support Documentation 
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APPENDIX F: Groundwater Concentration Trend Plots 
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