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1.0 INTRODUCTION 

1.1 PURPOSE 
 

Malcolm Pirnie, Inc. (Malcolm Pirnie) has been retained by the Baltimore District 

of the US Army Corps of Engineers (USACE) to implement the approved Long-Term 

Monitoring Plan (LTM Plan) for the Watervliet Arsenal (WVA) in Watervliet, New 

York, dated May 1999.  Long-term monitoring is being conducted at the WVA in support 

of various RCRA Facility Investigations (RFIs), Corrective Measures Studies (CMSs), 

and Interim Corrective Measures (ICMs) that have been conducted at the WVA under a 

United States Environmental Protection Agency (USEPA) Administrative Order on 

Consent (Docket No. II RCRA-3008(h)-93-0210).  In accordance with the LTM Plan, the 

purpose of this report is to summarize the data collected during the May/November 2002 

monitoring event at the WVA. 

1.2 FACILITY DESCRIPTION 

The Watervliet Arsenal encompasses approximately 140 acres in and around the 

City of Watervliet, New York, approximately 3.5 miles northeast of the City of Albany 

boundary (Figure 1-1). To the east of WVA, Broadway Street and six- lane interstate 

highway (I-787) separate the WVA from the Hudson River.  To the west, WVA extends 

beyond the limits of the City of Watervliet into the Town of Colonie.  Residential areas 

border WVA to the north and south. 

The WVA consists of two primary areas: (1) The "Main Manufacturing Area" 

(MMA), where manufacturing and administrative operations occur, comprises about 125 

acres, and, (2) The "Siberia Area" (SA), which is chiefly used for the storage of raw and 

hazardous materials, comprises about 15 acres.  These areas are shown on Figure 1-2. 

1.3 PREVIOUS AND ONGOING STUDIES 

1.3.1 Main Manufacturing Area 

 Several environmental studies have been conducted at the MMA. The most 

comprehensive investigation, an RFI, was conducted by MPI and Louis Berger & 
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Associates, Inc. from 1995 to 1998.  Previous investigations are summarized in the final 

MMA RFI dated August 1999.  Two ICMs involving in-situ groundwater remedial 

techniques are currently being conducted at the MMA in the area of Buildings 25 and 40. 

1.3.2 Siberia Area 

An RFI, was conducted by Malcolm Pirnie at the Siberia Area from 1994 to 1995. 

Additional investigations were completed as part of a Corrective Measures Study (CMS) 

completed by Malcolm Pirnie in 1998. Previous investigations are summarized in the 

Final SA RFI dated December 1997.  There are three ICMs (a full-scale landfarming pilot 

study, full-scale permeable  reactive wall pilot study, and bedrock chemical oxidation 

pilot study) currently underway at the SA.   

1.4 GENERALIZED SITE GEOLOGY AND HYDROGEOLOGY 

1.4.1 Main Manufacturing Area 

The major overburden unit identified in the Main Manufacturing Area has been 

described as fill, consisting of brown or dark gray silty sand with angular gravel.  The fill 

material is the only unit consistently found throughout the site, with the thickest amount 

of fill being in the eastern portion of the MMA.  Underlying the fill are the fo llowing 

native overburden units: a fine grained alluvium, a coarser alluvium, and glacial till.  

These units are not present in all areas of the site. 

The bedrock underlying the site is a black, medium-hard laminated shale, 

showing some characteristics of minor metamorphism.  This shale has been identified as 

part of the Snake Hill Formation.  The bedrock can be described in three ways based on 

the degree of weathering observed.  The first is an extremely weathered zone 

approximately four feet thick.  This extremely weathered bedrock unit was encountered 

at depths ranging from near ground surface to approximately 20 feet below ground 

surface (bgs).  Beneath this extremely weathered bedrock is a zone of less weathered 

shale showing minimal competency.  Competent bedrock is generally encountered at 

depths ranging from approximately 1.5 feet bgs to 18 feet bgs. 

The majority of the MMA is relatively impervious to rainfall except at the 

residential and recreational areas of the northeastern portion of the WVA.  Due to the 
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shallow depth of bedrock and the limited amount of overburden in several areas of WVA, 

groundwater is encountered within different geologic units (overburden, weathered 

bedrock, or bedrock) depending on the location.  For instance, groundwater is 

encountered in the bedrock at the western end of WVA (topographic high and local 

recharge area); progressing eastward towards the Hudson River, groundwater is 

encountered in the weathered bedrock and then in the overburden deposits.   

Groundwater flow in bedrock in the MMA is primarily controlled by the degree 

of fracturing within the bedrock itself and in the local recharge area which is coincident 

with a topographic high along a bedrock ridge in the central portion of the facility.  The 

most prominent feature on the potentiometric surface is a groundwater divide trending 

approximately north to south through Buildings 135 and 130.  This feature appears to 

mirror the bedrock ridge.  The primary discharge area for groundwater from the Main 

Manufacturing Area is the Hudson River which is located to the east of WVA.  For the 

area surrounding Building 25, groundwater in each of the hydrostratigraphic units flows 

from west to east towards the Hudson River, with a component of flow to the northeast.  

West of the groundwater divide, shallow groundwater flow discharges towards the 

Kromma Kill. 

1.4.2 Siberia Area 

According to the "Surficial Geologic Map of New York - Hudson-Mohawk Sheet, 

1987", a majority of the SA is underlain by recent alluvial deposits. These are defined as 

fine sand and gravel deposits overlain by silt.  The SA, which is at a lower elevation than 

the main manufacturing area of the WVA located to the east, is generally underlain by a 

layer of fill (sand, shale fragments, slag, cinders, brick, wire, wood and concrete). 

Alluvium, lenses of peat, and lacustrine clay deposits were encountered beneath the layer 

of fill material.  Bedrock beneath the SA is the Snake Hill Formation, which is comprised 

mainly of dark gray shale.  During the SA investigation, highly weathered shale was 

encountered from approximately 3.5 feet bgs to 31 feet bgs.  In general, competent 

bedrock was encountered at approximately 12 feet bgs. The upper portion of the 

competent bedrock was found to be fissile and highly fractured with 45 to 60 degree 

bedding planes. 
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Groundwater flows generally to the north-northwest in the NE Quadrant of the 

SA, and generally to the west across the remainder of the SA.  The water table responds 

quickly to recharge events, and during times of low precipitation the water table may be 

present in the shale bedrock over portions of the SA.  However, on the average, the water 

table is encountered in the overburden.  Surface water in the SA that does not infiltrate is 

generally directed into the existing storm sewers.  The storm sewer is connected to the 

City of Watervliet storm sewer network. 
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2.0 FIELD SAMPLING 

2.1 SAMPLING DATES AND METHODS 
 

Monitoring of all wells included in the LTM Plan, with the exception of reactive 

wall monitoring wells SA-MW-45 through SA-MW-77, was conducted at the WVA from 

May 13, 2002 through May 30, 2002.  Sampling of the reactive wall monitoring wells 

was conducted from November 5, 2002 through November 25, 2002.  With the exception 

of the reactive wall monitoring wells, groundwater sampling was conducted according to 

the USEPA protocol for Low Stress (Low Flow) Purging and Sampling (USEPA, 1998) 

using dedicated, permanent, bladder pumps installed in each of the wells included in the 

LTM Plan.  In accordance with the USEPA letter dated September 20, 2002 (USEPA, 

2002), the reactive wall monitoring wells were sampled using Passive Diffusion Bag 

(PDB) samplers.  Water levels were measured in all wells (including those not included 

in the LTM Plan) at the site prior to groundwater sampling.  In accordance with the LTM 

Plan, and with the exception of the above mentioned reactive wall wells, groundwater 

samples collected from all locations were analyzed by Severn Trent Laboratories (STL), 

a New York State Department of Environmental Conservation (NYSDEC) Analytical 

Services Protocol (ASP)-certified laboratory, for volatile organic compounds (VOCs), 

semi-volatile organic compounds (SVOCs), dissolved sulfide, dissolved organic carbon 

(DOC), and dissolved gases.  Samples collected from reactive wall wells were analyzed 

for VOCs only.  Additional laboratory analyses, including RCRA-listed metals, were also 

performed at select locations listed in the LTM Plan.  Field parameters, consisting of 

temperature, pH, specific conductivity, dissolved oxygen, oxidation-reduction potential, 

and turbidity were measured during purging using a Horiba U-22 water quality meter 

equipped with a flow-through cell.  Additional field parameters, consisting of ferrous 

iron, nitrate, nitrite, sulfate, chloride, and alkalinity, were analyzed at each location 

(excluding reactive wall wells) using Hach-brand field analysis kits.  Sampling methods, 

specific analytical methods, and sampling locations are discussed in detail in the LTM 

Plan.  Field purge log forms for the May/November 2002 monitoring event are presented 

in Appendix A. 
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2.2 SAMPLING SUMMARY 

In accordance with the LTM Plan, a total of 53 MMA wells and 59 SA wells 

(including four sewer monitoring points) were scheduled for sampling during the 2002 

monitoring event.  However, due to insufficient water in the well at the time of sampling 

and/or insufficient recharge within 24-hours after purging to dryness, several wells either 

were not sampled or were sampled for limited analytical parameters during the 

monitoring event.  Table 2-1 summarizes the monitoring wells that were not sampled for 

all or some parameters during the May/November 2002 monitoring event.  As shown in 

Table 2-1, a total of five monitoring wells in the MMA and five wells in the SA were 

either not sampled, or not sampled for all parameters, during the May/November 2002 

monitoring event.  Four sewer bedding monitoring points (WVA-SA-STS-3, WVA-SA-

STS-5, WVA-SA-STS-6, and WVA-SA-SNS-6) were scheduled to be sampled 

concurrently with the reactive wall monitoring wells in November 2002.  However, these 

points were inaccessible during the time of sampling due to snow/ice coverage and 

material from soil remediation activities.  The sewer bedding monitoring points will be 

sampled during the next monitoring event.  Monitoring well MW-GTI-1 was covered by 

gravel and could not be located during the sampling event.  This well will be uncovered 

and sampled during the next monitoring event.  As noted in the table, monitoring wells 

AW-MW-34 and AW-MW-59, which are located in the Building 40 potassium 

permanganate chemical oxidation pilot area, contained potassium permanganate 

(KMnO4) at the time of sampling.  As such these wells were sampled only for VOCs.  In 

accordance with the Work Plan for the Building 25 and Building 40 Pilot Studies 

(Malcolm Pirnie, 2002), these samples were quenched with sodium bisulfite solution to 

consume the permanganate prior to analysis. 
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3.0 DATA VALIDATION 

In accordance with the LTM Plan, data validation was performed for 10 percent 

of the samples collected during the May/November 2002 LTM event.  All data were 

classified as usable after review in accordance with the methodologies specified in the 

NYSDEC Guidance for the Development of Data Usability Summary Reports (6/99).  

The data validation report is contained in Appendix B. 

3.1 VOCs 

All sample holding times were met for each of the five sample delivery groups 

(SDGs). Methylene chloride and methyl ethyl ketone (MEK) were detected in method 

blanks from three of the five SDGs. These are common laboratory contaminants and, 

since none of the concentrations in the samples exceeded ten times that in the blank, all 

associated data were qualified as not detected, “U”.  Tetrachloroethene was also detected 

in method blanks for one of the SDGs. None of these samples contained concentrations 

of tetrachloroethene greater than five times of that in the blank, and thus, all associated 

data was qualified as non-detect, “U”. Several compounds were qualified as estimated, 

“J”. 

3.2 SVOCs 

All sample holding times were met for each of the  five SDGs. No compounds 

were detected in any of the method blanks included with the SDGs.  Several target 

compounds were qualified as estimated, “J”. 
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4.0 SAMPLING RESULTS 

4.1 GROUNDWATER FLOW 
 

Groundwater elevations measured prior to sampling in May 2002 are presented in 

Table 4-1.  Groundwater elevations measured during previous LTM events are also 

summarized in Table 3-1. 

4.1.1 Main Manufacturing Area 

A potentiometric contour map for the first water bearing unit at the MMA in May 

2002 is presented in Appendix C.  As shown in Appendix C, groundwater flow patterns 

at the MMA in May 2002 are similar to those documented during the MMA RFI and 

previous LTM events.  Figures 4-1 and 4-2 present hydrographs summarizing 

groundwater elevations in overburden and bedrock monitoring wells located around the 

perimeter of the MMA during the LTM events conducted to date.  As shown in these 

figures, groundwater levels at the MMA do not vary significantly from season to season.  

These data are also consistent with that documented during the MMA RFI. 

4.1.2 Siberia Area 

Potentiometric contour maps for the overburden and bedrock units at the SA in 

May 2002 are also presented in Appendix C.  As shown on the maps, groundwater flow 

patterns in both the overburden and bedrock were similar to those observed during 

previous monitoring events.  The influence of the permeable reactive walls on the 

overburden potentiometric surface is evident on the overburden potentiometric contour 

map.  Although the reactive walls cause local anomalies, the groundwater flow paths are 

generally perpendicular to the permeable reactive walls, indicating that groundwater is 

being directed through both reactive walls. Groundwater hydrographs for the overburden 

monitoring wells located along the perimeter of the SA and all the bedrock groundwater 

monitoring wells in the SA are presented on Figures 4-3 and 4-4, respectively.  Figure 4-

3 shows that, consistent with the information presented in the SA RFI, overburden 

groundwater elevations in many wells vary from season to season.  As discussed in 

previous reports, the increased groundwater elevation in bedrock monitoring well MW-
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GTI-4 is likely the result of groundwater mounding in the area of the landfarming pilot 

plot. 

4.2 MAIN MANUFACTURING AREA ANALYTICAL RESULTS 

Analytical results for MMA long-term monitoring groundwater samples are 

summarized in Table 4-2 and 4-3.  Analytical results for monitoring wells sampled during 

the MMA RFI are also included in Table 4-2 for comparison.  Summary tables presenting 

results for each MMA well are presented in Appendix D.   

4.2.1 VOCs and SVOCs 

Table 4-2 summarizes exceedences of NYSDEC Class GA standards for 

groundwater samples collected from the MMA LTM monitoring wells.  As shown in 

Table 4-2, NYSDEC Class GA standards for VOCs were exceeded in 16 of the 53 MMA 

LTM monitoring wells during the May 2002 monitoring event.  NYSDEC Class GA 

standards for SVOCs were not exceeded in any of the samples collected from the 53 

MMA long-term monitoring wells during the May 2002 monitoring event.  Consistent 

with results from previous monitoring events, VOC concentrations in MMA groundwater 

samples exceeded Class GA standards in four general areas: 

§ East of Building 40; 

§ East of Building 25; 

§ In the central portion of the MMA in the area of Building 121; and 

§ East of Building 20. 

Table 4-3 shows that the VOCs most frequently detected (greater than 15 percent 

detections) in MMA groundwater samples consisted of the following compounds. 

§ cis-1,2-dichloroethene; 

§ trichloroethene;  

§ tetrachloroethene;  

§ vinyl chloride; and 

§ 2-butanone. 

Methylene chloride, which was the most frequently detected VOC in MMA groundwater 

samples (approximately 56 percent of all samples), is a common laboratory contaminant. 
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Analytical results for methylene chloride were “B”-qualified (i.e., also detected in 

laboratory blank) for many of the samples.   

 The most frequently detected SVOCs in MMA groundwater samples consisted of 

the following compounds. 

§ bis (2-ethylhexyl) phthalate; 

§ di-n-butyl phthalate; 

§ diethylphthalate; and 

§ di-n-octylphthalate. 

4.2.2 Data Trends 

Due to the spatial separation between the areas of concern in the MMA long-term 

monitoring program, analysis of trends in concentrations of parameters over the entire 

MMA is not feasible.  However, trends in total contaminant concentrations in samples 

collected from representative monitoring wells in the areas of concern discussed above 

have been utilized to evaluate variations in groundwater conditions.  Figure 4-5 presents 

trends in total VOC concentrations in groundwater samples collected from the following 

representative wells located in the listed areas of concern.   

§ AW-MW-34 and AW-MW-51: Building 40 Area 

§ 86EM-SP-1A and 25-MW-3: Building 25 Area 

§ MW-121N and MW-121S: Building 121 Area 

§ AW-MW-35: Building 20 Area 

As shown on Figure 4-5, generally decreasing trends in total VOC concentrations are 

evident in samples collected from monitoring wells 86EM-SP-1A, WVA-25-MW-3, 

WVA-AW-MW-35, and WVA-MW-121S.  The decrease at 86EM-SP-1A and WVA-25-

MW-3 may be associated with the Hydrogen-Release Compound (HRC) pilot study at 

Building 25.  The decrease in total VOC concentrations in the sample collected from 

WVA-AW-MW-34 in May 2002 is due to the presence of potassium permanganate in the 

well at the time of sampling.  Total VOC concentrations in samples collected from 

monitoring well WVA-AW-MW-51 have been variable throughout long-term 

monitoring; however, the VOC concentration detected in the May 2002 sample was the 

highest detected at this location during long-term monitoring.  As shown on Figure 4-6, 
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SVOC concentrations in samples collected from representative MMA monitoring wells 

have remained stable at low concentrations throughout long-term monitoring. 

4.3 SIBERIA AREA ANALYTICAL RESULTS 

4.3.1 VOCs and SVOCs 

Table 4-4 summarizes exceedences of NYSDEC Class GA standards for 

groundwater samples collected from SA monitoring wells during the LTM.  Analytical 

results for monitoring wells sampled during the Siberia RFI are also included in Table 4-

4 for comparison.  As shown in Table 3-4, NYSDEC Class GA standards for VOCs were 

exceeded in groundwater samples from eight of the 55 SA long-term monitoring wells 

during the May/November 2002 monitoring event.  NYSDEC Class GA standards for 

SVOCs were not exceeded in groundwater samples collected from any of the 55 SA long-

term monitoring wells during the May 2002 event.  Consistent with results from previous 

monitoring events, VOC concentrations in SA groundwater samples generally exceeded 

Class GA standards only in the area of the former burn pit and in monitoring wells 

upgradient of the current reactive walls (northeast quadrant).   

 As shown in Table 4-5, the VOCs most frequently detected (greater than 15 

percent detections) in SA groundwater samples consisted of the following compounds. 

§ cis-1,2-dichloroethene; 

§ vinyl chloride; and 

§ 2-butanone. 

Similar to the results for MMA samples, methylene chloride was the most frequently 

detected VOC in SA groundwater samples (approximately 46 percent of all samples). 

However, as discussed previously, analytical results for methylene chloride were 

“B”-qualified (i.e., also detected in laboratory blank) for many of the samples.   

 The most frequently detected SVOCs in SA groundwater samples consisted of the 

following compounds. 

§ bis (2-ethylhexyl) phthalate; 

§ di-n-butyl phthalate; 

§ diethylphthalate; and 

§ di-n-octylphthalate. 
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4.3.2 Reactive Wall Sampling 

As discussed in Section 2.1, the reactive wall monitoring wells (SA-MW-45 

through –77) were sampled using PDB samplers in accordance with the USEPA letter 

dated September 20, 2002.  The use of the PDB samplers was requested by the WVA due 

to sampling difficulties resulting from lack of recharge in the reactive wall monitoring 

wells.  Table 3-6 compares the results for samples collected the reactive wall monitoring 

wells using the PDB samplers in November 2002 to samples collected from the reactive 

wall monitoring wells using bladder pumps in May 2001.  As shown in Table 4-6, total 

VOC concentrations in the samples collected using the PDB samplers were similar to 

those obtained using bladder pumps. 

4.3.3 Data Trends 

Figures 4-7 and 4-8 present total chlorinated VOC concentrations in upgradient 

and downgradient reactive wall monitoring wells located around the two reactive walls 

located in the northeast quadrant of the SA.  As shown in these figures, total chlorinated 

VOC concentrations in both upgradient and downgradient reactive wall monitoring wells 

have decreased since the beginning of long-term monitoring.  These trends indicate that 

the ICMs at the former burn pit and the reactive wall are successfully reducing total 

chlorinated VOC concentrations upgradient and downgradient of the reactive wall, 

respectively. 

Total SVOC concentrations in monitoring well GTI-1 (Figure 4-9) have remained 

at low or non-detectable concentrations.  Total SVOC concentrations in monitoring well 

SA-MW-32 have decreased significantly since the beginning of LTM.  The likely reason 

for the reduction in SVOC concentrations at this well is twofold: 1) SA-MW-32 was 

located in the former burn pit area and was removed and relocated during excavation of 

the burn pit, and 2) the removal of the material in the burn pit, which contained high 

concentrations of both VOCs and SVOCs, has likely caused a reduction in the total 

SVOC concentration in the vicinity of the former burn pit. 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

5.1 CONCLUSIONS 
 

The following conclusions can be drawn based on the data generated during the 

five long-term monitoring events conducted to date. 

1. Groundwater flow in the MMA is consistent with that documented during previous 

monitoring events and the MMA RFI.  Overall groundwater flow in the SA is 

consistent with that documented during previous LTM events and, although affected 

by the construction of the landfarming pilot plot, is similar to that documented in the 

SA RFI. 

2. In general, VOC concentrations in groundwater in the MMA at buildings 25, 121, and 

20 are stable or decreasing. VOC concentrations in groundwater at buildings 25 and 

40 are variable.  VOC concentrations in groundwater in the area of the former burn 

pit and current permeable reactive walls in the SA are decreasing.  SVOC 

concentrations have not exceeded NYSDEC Class GA standards in samples collected 

from any of the monitoring wells sampled during the last two monitoring events. 

3. Analytical results for samples collected from the Siberia reactive wall monitoring 

wells in November 2002 using PDB samplers were, in general similar to those for 

samples collected from the same wells during the May 2001 event using bladder 

pumps and low-flow purging techniques.  These data indicate that the PDB samplers 

are suitable for monitoring VOCs in the reactive wall area. 

5.2 RECOMMENDATIONS 

The following recommendations are made based on the results of the long-term 

monitoring from August 1999 through November 2002. 

1. Based on the results of the November 2002 monitoring, the use of PDB 

samplers for monitoring of the reactive wall monitoring wells should be 

continued. 

2. As shown in Table 3-2, SVOCs have not been detected at concentrations 

greater than NYSDEC Class GA standards in most of the MMA LTM 

monitoring wells since sampling began in September 1995.  Given this, it is 
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recommended that sampling for SVOCs be discontinued at all MMA LTM 

monitoring wells with the exception of the following monitoring wells: 

§ WVA-MMA-MW-23 

§ WVA-MMA-MW-24 

§ WVA-MMA-MW-43 

§ WVA-MMA-35-MW-8 

§ WVA-MMA-135-MW-4 

§ WVA-MMA-PW-1 

§ WVA-MMA-110 

§ WVA-MMA-EM-SP-13 

These wells were selected since they fit one or more of the following criteria: 

1. Monitoring wells where Light Non-Aqueous Phase Liquids 

(LNAPL) or sheens are/have been present. 

2. Monitoring wells located in an area where lubricating oils are 

contaminants of concern. 

3. Monitoring wells where SVOCs have consistently been 

detected at concentrations greater than NYSDEC Class GA 

standards in the past. 
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Figure 4-1 
Groundwater Elevation in Perimeter Overburden Monitoring Wells 

Long Term Monitoring 
Main Manufacturing Area

 Watervliet Arsenal, Watervliet, New York
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Figure 4-2
Groundwater Elevation in Perimeter Bedrock Monitoring Wells 

Long Term Monitoring 
Main Manufacturing Area

 Watervliet Arsenal, Watervliet, New York
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Figure 4-3 
Groundwater Elevation in Perimeter Overburden Monitoring Wells 

Long Term Monitoring 
Siberia Area

Watervliet Arsenal, Watervliet, New York
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Figure 4-4
Groundwater Elevation in Bedrock Monitoring Wells 

Long Term Monitoring 
Siberia Area

 Watervliet Arsenal, Watervliet, New York

32
.0

1

A
ug

-9
9

A
ug

-9
9

A
ug

-9
9

A
ug

-9
9

A
ug

-9
9

A
ug

-9
9

A
ug

-9
9

A
ug

-9
9

A
ug

-9
9

A
ug

-9
9

A
ug

-9
9

A
ug

-9
9 A
ug

-9
9

A
ug

-9
9

A
pr

il-
00

A
pr

il-
00

A
pr

il-
00

A
pr

il-
00

A
pr

il-
00A
pr

il-
00

A
pr

il-
00

A
pr

il-
00

A
pr

il-
00

A
pr

il-
00

A
pr

il-
00

A
pr

il-
00

A
pr

il-
00 A

pr
il-

00

O
ct

-0
0

O
ct

-0
0

O
ct

-0
0

O
ct

-0
0

O
ct

-0
0

O
ct

-0
0

O
ct

-0
0O

ct
-0

0

O
ct

-0
0

O
ct

-0
0

O
ct

-0
0

O
ct

-0
0

O
ct

-0
0 O
ct

-0
0

A
pr

il-
01

A
pr

il-
01

A
pr

il-
01

A
pr

il-
01

A
pr

il-
01

A
pr

il-
01

A
pr

il-
01

A
pr

il-
01

A
pr

il-
01

A
pr

il-
01

A
pr

il-
01

A
pr

il-
01

M
ay

-0
2

M
ay

-0
2

M
ay

-0
2

M
ay

-0
2

M
ay

-0
2

M
ay

-0
2

M
ay

-0
2

M
ay

-0
2

M
ay

-0
2

M
ay

-0
2

M
ay

-0
2

M
ay

-0
2

M
ay

-0
2

0

10

20

30

40

50

60

70

80

95-MPI-
SA-MW-

22

95-MPI-
SA-MW-

23

95-MPI-
SA-MW-

28

95-MPI-
SA-MW-

30

95-MPI-
SA-MW-

34

MW-
ESE-1

MW-
ESE-2

MW-
ESE-3

MW-
ESE-5

MW-
ESE-7

MW-
ESE-8

MW-
ESE-9

MW-GTI-
3

MW-GTI-
4

98-MPI-
SA-MW-

41

G
ro

u
n

d
w

at
er

 E
le

va
ti

o
n

 (
fe

et
 A

M
S

L
)

Note: Blank space indicates well was dry at time of measurement



F\P\0285771\F\2002 REPORT\trends.xls

Figure 4-5
Trends in Total VOC Concentration in Areas of Concern

Main Manufacturing Area
Watervliet Arsenal, Watervliet, New York
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Figure 4-6
Trends in Total SVOC Concentration in Areas of Concern

Main Manufacturing Area
Long-Term Monitoring

Watervliet Arsenal, Watervliet, New York
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LEGEND
Weathered Bedrock Monitoring Well
Overburden Monitoring Well

Note: Vertical scales are not the same.

UPGRADIENT DOWN GRADIENT

FIGURE 4-7
LONG-TERM MONITORING

SIBERIA AREA, WATERVLIET ARSENAL, WATERVLIET, NEW YORK

TOTAL CHLORINATED ORGANIC COMPOUNDS IN PERMEABLE REACTIVE WALL "A" MONITORING WELLS
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Note: Vertical scales are not the same.
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FIGURE 4-8
LONG-TERM MONITORING

SIBERIA AREA, WATERVLIET ARSENAL, WATERVLIET, NEW YORK

TOTAL CHLORINATED ORGANIC COMPOUNDS IN PERMEABLE REACTIVE WALL "B" MONITORING WELLS
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Figure 4-9
Trends in Total SVOC Concentration in Areas of Concern

Siberia Area
Long-Term Monitoring

Watervliet Arsenal, Watervliet, New York
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Table 2-1
Summary of Incomplete Sampling Locations
May/November 2002 Long Term Monitoring Event
Watervliet Arsenal, Watervliet, New York

Monitoring Well May/November 2002
Main Manufacturing Area
93EM-SP-9 No sample collected - insufficient water.
95MPI-AW-MW-33 Insufficient recharge - only sampled VOCs.
95MPI-AW-MW-34 Water contained KMNO4 - only sampled VOCs.

98MPI-AW-MW-59 Water contained KMNO4 - only sampled VOCs.
98MPI-AW-MW-61 No sample collected - insufficient water.
Siberia Area
MW-GTI-1 Could not locate well.
WVA-SA-STS-3 Inaccessible at time of sampling.
WVA-SA-STS-5 Inaccessible at time of sampling.
WVA-SA-STS-6 Inaccessible at time of sampling.
WVA-SA-SNS-6 Inaccessible at time of sampling.
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Table 4-1
Summary of Groundwater Elevations
Long Term Monitoring
Watervliet Arsenal
Watervliet, New York

Well 8/2/1999 4/3/2000 10/4/2000 4/30/2001 5/14/2002
Main Manufacturing Area
83DM-SP-1 23.44 24.44 23.74 24.13 24.79
83DM-SP-3 17.37 18.05 17.97 17.90 18.77
83DM-SP-4 17.73 18.29 18.31 18.18 19.15
86-EM-SP-1A 25.16 25.45 25.34 25.39 25.89
86-EM-SP-1B 21.29 22.50 24.52 23.02
86EM-SP-5 20.16 20.97 20.30 20.48 21.40
86EM-SP-6 20.10 20.74 20.37 20.47 21.03
87GTI-MW-1BP 61.18 64.20 61.60 61.68 64.41
87GTI-MW-2BP 60.82 64.19 61.12 61.59 64.32
87GTI-MW-3BP 60.81 63.66 61.03 61.49 62.66
87GTI-MW-4BP 60.04 64.10 60.22 60.85 62.65
92EM-SP-7 19.16 19.97 19.80 19.65 20.76
92EM-SP-8 17.78 20.84 20.13 20.15 21.00
93-EM-RW-2 61.72 60.73 57.78 57.76 60.62
93-EM-SP-11 25.89 27.22 26.33 26.80 28.39
93-EM-SP-12 28.99 29.48 29.26 29.48 26.83
93-EM-SP-13 62.18 62.29 62.18 62.24 62.54
93-EM-SP-14 62.88 62.88 62.85 62.78 63.18
93-EM-SP-15 58.85 59.90 59.14 59.52 60.10
93-EM-SP-9 33.59 33.87
94EM-MW-19 46.43 48.33 46.81 47.21 49.03
94EM-MW-20 43.25 45.76 43.30 40.33 46.01
94EM-MW-21 46.31 46.98 46.32 45.91 47.86
95MPI-135-MW-1 16.93 18.00 17.33 18.52
95MPI-135-MW-2 65.23 66.37 65.43 65.64 67.13
95MPI-135-MW-3 61.94 65.47 62.12 62.02 63.29
95MPI-135-MW-4 57.37 58.35 57.72 58.03 58.24
95MPI-25-MW-1 29.52 30.04 30.01 30.36 34.02
95MPI-25-MW-2 21.77 22.55 21.91 22.21 23.41
95MPI-25-MW-3 23.12 23.84 23.23 23.69 24.34
95MPI-25-MW-4 20.20 20.82 21.90 20.70 21.20
95MPI-25-MW-5 19.38 19.58 19.33 19.38 22.28
95MPI-25-MW-6 24.37 25.16 24.84 25.06 25.64
95MPI-35-MW-5 39.07 40.05 39.30 39.35 39.71
95MPI-35-MW-6 31.65 30.77 30.34 31.97 32.02
95MPI-35-MW-7 43.67 44.14 43.71 44.05 44.21
95MPI-35-MW-8 50.17 49.60 51.50 49.92 49.85
95MPI-AW-MW-20 10.46 11.92 10.79 12.80
95MPI-AW-MW-21 20.63 21.11 20.64 21.14
95MPI-AW-MW-22 40.89 41.28 41.15 41.13 41.64
95MPI-AW-MW-23 48.46 52.34 48.70 48.55 51.04
95MPI-AW-MW-24 51.58 52.07 51.99
95MPI-AW-MW-25 54.92 56.21 55.10 55.46 56.77
95MPI-AW-MW-26 59.13 59.28 58.85 58.80 59.29
95MPI-AW-MW-27 51.55 53.17 51.64 51.90 53.85
95MPI-AW-MW-28 60.21 60.71 60.19 60.22 60.67
95MPI-AW-MW-29 60.49 60.61 60.25 60.53 60.78
95MPI-AW-MW-30 62.27 63.09 62.28 62.79 63.30
95MPI-AW-MW-31 22.48 22.72 22.34 22.74 23.16
95MPI-AW-MW-32 14.69 15.95 15.44 15.64 16.11
95MPI-AW-MW-33 8.06 9.31 8.14
95MPI-AW-MW-34 8.55 9.00 8.62 8.86
95MPI-AW-MW-35 20.47 21.19 20.66 21.22 22.18
95MPI-AW-MW-36 20.57 21.26 20.80
95MPI-AW-MW-37 47.55 48.66 47.39 47.23 48.45
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Table 4-1
Summary of Groundwater Elevations
Long Term Monitoring
Watervliet Arsenal
Watervliet, New York

Well 8/2/1999 4/3/2000 10/4/2000 4/30/2001 5/14/2002
95MPI-AW-MW-38 45.89 49.72 45.94 45.53 46.39
95MPI-AW-MW-39 63.44 64.54 63.59 63.66 64.86
95MPI-AW-MW-40 64.57 65.58 64.67 64.71 66.53
95MPI-AW-MW-41 58.40 58.70 58.39 58.37 58.83
95MPI-AW-MW-42 59.53 58.85 59.61 59.81 60.21
95MPI-AW-MW-43 19.99 20.68 20.05 20.79
95MPI-AW-MW-44 19.72 20.55 19.84 20.69
97MPI-AW-MW-45 52.95 53.03 53.03 52.83 53.48
97MPI-AW-MW-46 18.03 20.77 20.50 20.89 20.76
97MPI-AW-MW-47 20.80 21.58 20.95 20.98 22.20
97MPI-AW-MW-49 22.22 23.24 22.53 22.89 23.24
97MPI-AW-MW-50 52.80 63.98 53.81 54.54 53.00
97MPI-AW-MW-51 8.97 9.32 12.55 9.24
97MPI-AW-MW-55 66.08 67.03 66.74 66.77 66.78
98MPI-AW-MW-56 17.32 20.22 19.42 19.71 20.61
98MPI-AW-MW-57 19.65 20.15 19.87 19.95 20.60
98MPI-AW-MW-58 9.34 9.83 9.17 9.48 12.24
98MPI-AW-MW-59 8.95 9.65 9.11 9.04 10.51
98MPI-AW-MW-60 17.39 18.22 17.53 19.21 17.63
98MPI-AW-MW-62 14.33 14.78 14.59 13.93 14.67
98MPI-AW-MW-63 61.98 62.88 62.17 62.35 63.17
98MPI-AW-MW-64 59.38 59.83 58.99 58.81 60.00
MPI-P-1 54.43 54.76 54.53 54.71 56.19
MPI-P-2 45.96 47.27 46.48 46.87 1.37
MPI-P-3 43.29 42.92 42.70 44.30 45.25
MPI-P-4 47.53 45.44 44.99 45.09 47.53
PW-1 48.38 49.09 48.62 49.60 49.60
RW-1 27.49 25.32 25.60 27.21
Siberia Area
95-MPI-SA-MW-19 39.64 39.72 39.36 39.30 40.21
95-MPI-SA-MW-20 36.97 41.97 39.53 39.65 31.49
95-MPI-SA-MW-21 32.33 38.66 38.39 38.41 34.59
95-MPI-SA-MW-22 32.81 33.51 32.56 32.81 38.79
95-MPI-SA-MW-23 39.33 41.15 39.64 40.37 40.68
95-MPI-SA-MW-24 35.20 38.29 35.76 35.94 39.43
95-MPI-SA-MW-25 39.04 39.44 39.53 40.88
95-MPI-SA-MW-26 41.61 43.11 41.70 41.96 43.41
95-MPI-SA-MW-27 38.83 39.51 40.68
95-MPI-SA-MW-28 37.78 38.18 38.02 37.88 38.67
95-MPI-SA-MW-29 35.72 39.06 38.90 35.99 39.37
95-MPI-SA-MW-30 34.04 36.29 34.04 34.94
95-MPI-SA-MW-31 36.79 36.75 36.64 36.60 37.34
95-MPI-SA-MW-32 37.56 40.47 38.92 41.70 41.70
95-MPI-SA-MW-33
95-MPI-SA-MW-34 32.06 32.25 32.00 32.01 32.58
95-MPI-SA-MW-35 38.80 40.50 41.83 40.01 40.18
95-MPI-SA-MW-36 31.64 36.89 32.23 32.51 34.77
95-MPI-SA-MW-37 39.16 39.49 39.11 39.08 40.40
95-MPI-SA-MW-38 32.31 31.98 32.59 32.71 33.13
97-MPI-SA-MW-39 37.51 41.81 41.81
98 MPI-SA-MW-45 34.07 36.23 33.62 34.01 38.77
98 MPI-SA-MW-46 34.9 37.19 35.12 36.07 39.9
98 MPI-SA-MW-47 34.01 36.17 33.57 33.87 33.91
98 MPI-SA-MW-48 33.98 36.59 33.8 34.04 35.6
98 MPI-SA-MW-49 33.78 35.73 33.58 33.89 30.09
98 MPI-SA-MW-50 34.1 36.63 33.86 34.41 36.09
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Table 4-1
Summary of Groundwater Elevations
Long Term Monitoring
Watervliet Arsenal
Watervliet, New York

Well 8/2/1999 4/3/2000 10/4/2000 4/30/2001 5/14/2002
98 MPI-SA-MW-51 35.64 37.53 35.69 36.56 36.91
98 MPI-SA-MW-52 34.02 36.27 33.68 34.06 39.32
98 MPI-SA-MW-53 35.28 38.98 35.59 37.32 36.68
98 MPI-SA-MW-54 33.9 36.16 33.64 33.99 39.4
98 MPI-SA-MW-55 34.35 37.04 34.25 34.69 37.42
98 MPI-SA-MW-56 34.71 36.92 34.91 35.11 39.61
98 MPI-SA-MW-57 34.07 36.37 33.87 34.35 39.07
98 MPI-SA-MW-59 33.46 35 33.42 33.77 39.06
98 MPI-SA-MW-60 37.41 38.85 37.77 38.38 38.32
98 MPI-SA-MW-61 37.77 38.65 37.73 38.46 37.83
98 MPI-SA-MW-62 37.36 38.79 37.67 38.26 38.25
98 MPI-SA-MW-63 37.49 38.91 38.25 38.71 38.46
98 MPI-SA-MW-64 37.38 38.83 37.7 38.29 38.28
98 MPI-SA-MW-65 37.63 39.95 38.83 38.48 38.23
98 MPI-SA-MW-66 36.99 39.15 37.65 38.69 38.29
98 MPI-SA-MW-67 37.01 39.08 37.76 38.66 38.46
98 MPI-SA-MW-68 36.81 38.95 37.42 38.43 38.01
98 MPI-SA-MW-69 37.81 39.05 37.91 39.06 38.33
98 MPI-SA-MW-70 38.19 39.88 38.22 39.49 40.49
98 MPI-SA-MW-71 36.66 38.97 37.33 38.61 39.66
98 MPI-SA-MW-72 36.76 39.31 37.41 38.71 38.86
98 MPI-SA-MW-73 36.71 38 37.39 38.76 38.8
98 MPI-SA-MW-74 36.54 39.26 37.21 38.84 38.59
98 MPI-SA-MW-75 32.87 33.14 32.97 32.96 33.50
98 MPI-SA-MW-76 32.6 32.71 32.59 32.6
98 MPI-SA-MW-77 33.24 34.41 33.32 33.57
SA-MW-85
98-MPI-SA-MW-40 39.17 40.45 39.66 40.11 41.01
98-MPI-SA-MW-41 33.42 34.89 38.99 40.13 41.88
DEC-1 8.55 12.20 14.45 16.81 1.65
DEC-2 35.50 36.53 35.82 36.21 36.36
DEC-3 36.73 37.87 36.89 37.38 37.50
MW-EA-5 40.20 41.32 40.44 40.73 41.34
MW-EA-6 39.33 40.62 40.52
MW-EA-7 40.58 41.37 40.77 40.97 38.13
MW-EA-8 37.12 37.91 37.12 37.42 36.96
MW-ESE-1 38.19 38.71 38.52 38.40 39.16
MW-ESE-2 40.73 42.58 41.05 41.48 43.11
MW-ESE-3 33.11 34.58 33.75 33.94 41.67
MW-ESE-4 30.50 32.38 30.12 31.36 44.05
MW-ESE-5 40.03 40.83 40.27 40.40 41.57
MW-ESE-6 31.09 32.98 31.71 31.94 34.41
MW-ESE-7 33.21 33.38 33.12 33.17 33.43
MW-ESE-8 33.97 36.33 33.83 34.40 36.12
MW-ESE-9
MW-GTI-1 38.18 40.23 38.33 39.23
MW-GTI-2 39.30 41.55 39.29 44.76 45.04
MW-GTI-3 34.18 34.79 34.18 34.50
MW-GTI-4 38.92 40.58 38.41 44.69 45.14
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Table 4-2
Summary of Exceedences of NYSDEC Class GA Standards

Main Manufacturing Area Groundwater Samples
Long Term Monitoring

Watervliet Arsenal, Watervliet, New York

SVOCs Detected at Greater than GA Standards VOCs Detected at Greater than GA Standards

Sep-95 May-96 Aug-99 Apr-00 Oct-00 May-01 May-02 Sep-95 May-96 Aug-99 Apr-00 Oct-00 May-01 May-02
WVA-MMA-110 no no no no no no 0 no no no no no no 0
WVA-MMA-121-N no no no no no no 0 yes yes yes yes no yes 5
WVA-MMA-121-S no no no no no no 0 yes yes yes yes yes yes 6
WVA-MMA-135-MW-1 no no no no no no no 0 no no no no no no no 0
WVA-MMA-135-MW-2 no no no no no no no 0 no no no no no no no 0
WVA-MMA-135-MW-4 no no no no no no no 0 no no no no no no no 0
WVA-MMA-25-MW-1 no no no no no no no 0 no no no no no no no 0
WVA-MMA-25-MW-2 no no no no no no no 0 yes yes yes yes yes yes yes 7
WVA-MMA-25-MW-3 no no no no no no no 0 yes yes yes yes yes yes yes 7
WVA-MMA-25-MW-5 no no no yes no no no 1 no no no no no no no 0
WVA-MMA-25-MW-6 no no no no no no no 0 yes yes yes yes yes yes yes 7
WVA-MMA-35-MW-5 no no no no no no no 0 no no no no no yes no 1
WVA-MMA-35-MW-8 yes yes no no yes no no 3 no no no no no no no 0
WVA-MMA-83DM-SP-1 no no no no no no no 0 yes yes yes yes yes yes yes 7
WVA-MMA-86EM-SP-1A no no no no no no no 0 yes yes yes yes yes yes yes 7
WVA-MMA-86EM-SP-1B no no no no no no no 0 yes no no no no no no 1
WVA-MMA-86EM-SP-5 no no no no no no no 0 yes yes no no no no no 2
WVA-MMA-86EM-SP-6 no no no no no no no 0 no no no no no no no 0
WVA-MMA-92EM-SP-7 no yes no no no no no 1 yes no no no no no no 1
WVA-MMA-92EM-SP-8 no no no no no no no 0 yes no no no no no no 1
WVA-MMA-93EM-RW-2 yes no no no no no no 1 yes yes no yes yes yes yes 6
WVA-MMA-93EM-SP-11 no no no no no no no 0 no no no no no no no 0
WVA-MMA-93EM-SP-9 no no no no no no no 0 no yes no no no no no 1
WVA-MMA-DM-SP-3 no no no no no no no 0 no no no no no no no 0
WVA-MMA-EM-SP-13 yes no no yes yes no no 3 no no no no no no no 0
WVA-MMA-MW-19 no no no no 0 no no no no 0
WVA-MMA-MW-20 no no no no no no 0 no no no no no no no 0
WVA-MMA-MW-21 no no no no no no 0 no no no no no no 0
WVA-MMA-MW-22 no no no yes no no no 1 no no no no no no no 0
WVA-MMA-MW-23 no no no no no no no 0 no no no no no no no 0
WVA-MMA-MW-24 no no no no no no no 0 no no no no no no no 0
WVA-MMA-MW-26 no no no no no no no 0 no no no no no no no 0
WVA-MMA-MW-27 no no no no no no no 0 yes yes no no no no yes 3
WVA-MMA-MW-29 no no no no no no no 0 no no no no no no no 0
WVA-MMA-MW-30 no no no no no no no 0 no no no no no no no 0
WVA-MMA-MW-32 no no no no no no no 0 no no no yes no no no 1
WVA-MMA-MW-33 no no no no no no no 0 no no no no no no no 0
WVA-MMA-MW-34 no no no no no no no 0 yes yes yes yes yes yes yes 7
WVA-MMA-MW-35 no no no no no no no 0 no yes yes yes yes yes yes 7
WVA-MMA-MW-36 no no no no no no 0 yes yes no yes yes yes yes 6
WVA-MMA-MW-38 yes no no no no no no 1 no no no no no no no 0

Well

Total Number of 
Sampling Events 
with GA Standard 

Exceedences

Total Number of 
Sampling Events 

with GA 
Standard 

Exceedences
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Table 4-2
Summary of Exceedences of NYSDEC Class GA Standards

Main Manufacturing Area Groundwater Samples
Long Term Monitoring

Watervliet Arsenal, Watervliet, New York

SVOCs Detected at Greater than GA Standards VOCs Detected at Greater than GA Standards

Sep-95 May-96 Aug-99 Apr-00 Oct-00 May-01 May-02 Sep-95 May-96 Aug-99 Apr-00 Oct-00 May-01 May-02

Well

Total Number of 
Sampling Events 
with GA Standard 

Exceedences

Total Number of 
Sampling Events 

with GA 
Standard 

Exceedences

WVA-MMA-MW-41 no no no no no no no 0 no no no no no no no 0
WVA-MMA-MW-43 no no no yes no no no 1 yes yes no yes yes yes no 5
WVA-MMA-MW-44 no no no yes no no no 1 yes yes no no no no no 2
WVA-MMA-MW-47 no no no no no 0 no yes yes yes yes 4
WVA-MMA-MW-51 no yes no no no 1 yes yes yes yes yes 5
WVA-MMA-MW-52 no no no no no 0 no no no no no 0
WVA-MMA-MW-58 no no no no no 0 no no no no no 0
WVA-MMA-MW-59 no no no no no 0 yes yes yes yes yes 5
WVA-MMA-MW-61 no yes 1 yes yes 2
WVA-MMA-MW-64 no yes no no no 1 no yes yes yes yes 4
WVA-MMA-PW-1 yes no no no no 1 no no no no no 0
WVA-MMA-SP-4 no no no yes no no no 1 no no no no no no no 0

Notes:
Blank Cell - Monitoring well not sampled or not installed.
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Table 4-3
Summary of VOC and SVOC Detections
MMA Groundwater Samples
Long Term Monitoring (8/99 - 5/02)
Watervliet Arsenal, Watervliet, New York

Analyte Number of Number of Percent
Detections Samples Detections

Volatile Organic Compounds
Methylene chloride 145 257 56.4%
cis-1,2-Dichloroethene 74 205 36.1%
Trichloroethene 71 257 27.6%
Tetrachloroethene 53 257 20.6%
Vinyl chloride 52 257 20.2%
2-Butanone 44 257 17.1%
Chloroform 37 257 14.4%
trans-1,2-Dichloroethene 31 257 12.1%
1,1-Dichloroethane 30 257 11.7%
1,1,1-Trichloroethane 24 257 9.3%
Carbon disulfide 21 257 8.2%
1,1-Dichloroethene 16 257 6.2%
Toluene 10 257 3.9%
Benzene 9 257 3.5%
Chloromethane 9 257 3.5%
1,1,2,2-Tetrachloroethane 8 257 3.1%
4-Methyl-2-Pentanone 6 257 2.3%
Bromodichloromethane 6 257 2.3%
Chlorobenzene 5 257 1.9%
Xylene 4 257 1.6%
Carbon tetrachloride 2 257 0.8%
Ethylbenzene 2 257 0.8%
Bromomethane 2 257 0.8%
Chloroethane 1 257 0.4%
2-Chloroethylvinylether 1 257 0.4%
Trichlorofluoromethane 1 257 0.4%
Dibromochloromethane 1 257 0.4%
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Table 4-3
Summary of VOC and SVOC Detections
MMA Groundwater Samples
Long Term Monitoring (8/99 - 5/02)
Watervliet Arsenal, Watervliet, New York

Analyte Number of Number of Percent
Detections Samples Detections

Semi-Volatile Organic Compounds
bis(2-Ethylhexyl)phthalate 146 244 59.8%
Di-n-butylphthalate 89 244 36.5%
Diethylphthalate 55 244 22.5%
Di-n-octylphthalate 41 244 16.8%
Butylbenzylphthalate 33 244 13.5%
Pyrene 22 244 9.0%
Fluoranthene 20 244 8.2%
Phenol 20 244 8.2%
4-Chloro-3-methylphenol 17 244 7.0%
Naphthalene 14 244 5.7%
Acenaphthene 14 244 5.7%
Fluorene 10 244 4.1%
Phenanthrene 3 244 1.2%
Anthracene 2 244 0.8%
Benzo(b)fluoranthene 2 244 0.8%
Benzo(k)flouranthene 2 244 0.8%
Chrysene 2 244 0.8%
Benzo(a)pyrene 1 244 0.4%
2,4-Dimethylphenol 1 244 0.4%
Pentachlorophenol 1 244 0.4%
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Table 4-4
Summary of Exceedences of NYSDEC Class GA Standards

Siberia Area Groundwater Samples
Long Term Monitoring

Watervliet Arsenal, Watervliet, New York

SVOCs Detected at Greater than GA Standards VOCs Detected at Greater than GA Standards

Jun-95 May-96 Aug-99 Apr-00 Oct-00 May-01 May-02 Jun-95 May-96 Aug-99 Apr-00 Oct-00 May-01 May-02
WVA-SA-MW-19 yes no no no no no no 0 yes no no no no no no 0
WVA-SA-MW-20 no no no no no no no 0 yes yes yes no no no no 1
WVA-SA-MW-22 no no no no no no 0 no no no no no no 0
WVA-SA-MW-23 no yes no no no no no 0 no no no yes no no no 1
WVA-SA-MW-26 yes no no no no no no 0 no no no no no no no 0
WVA-SA-MW-27 no no no no no no no 0 no no no yes no no no 1
WVA-SA-MW-28 no no no no no no no 0 no no no no no no no 0
WVA-SA-MW-29 no no no no no no no 0 no no yes no no no no 1
WVA-SA-MW-32 no yes yes yes no no no 2 yes yes yes yes yes yes no 4
WVA-SA-MW-33 no no no no no no 0 no no no no no no no 0
WVA-SA-MW-34 no no no no no no no 0 no no no no no no no 0
WVA-SA-MW-38 no no no no no no no 0 no no yes no no no no 1
WVA-SA-MW-39 no no no no no 0 no no yes yes yes 3
WVA-SA-MW-41 no no no no no 0 yes yes yes yes no 4
WVA-SA-MW-45 no yes no no no 1 yes yes yes no no 3
WVA-SA-MW-46 no no no no no 0 no no no no no 0
WVA-SA-MW-47 no yes no no no 1 no no no no no 0
WVA-SA-MW-48 no no no no no 0 no no no no no 0
WVA-SA-MW-49 no no no no no 0 yes yes no no no 2
WVA-SA-MW-50 no no no no no 0 yes yes yes yes no 4
WVA-SA-MW-51 no no no no no 0 no yes no no no 1
WVA-SA-MW-52 no no no no no 0 no no no no no 0
WVA-SA-MW-53 no yes no no no 1 no no no no no 0
WVA-SA-MW-54 no yes no no no 1 yes yes no no no 2
WVA-SA-MW-55 no no no no no 0 yes yes no no no 2
WVA-SA-MW-56 no no no no no 0 no no no no no 0
WVA-SA-MW-57 no no no no no 0 no no no no no 0
WVA-SA-MW-58 no no no no 0 no no no no 0
WVA-SA-MW-59 no no no no no 0 no no no no no 0
WVA-SA-MW-60 no no no no no 0 yes yes yes yes yes 5
WVA-SA-MW-61 no no no no no 0 yes yes no no no 2
WVA-SA-MW-62 no no yes no no 1 no no no no no 0
WVA-SA-MW-63 no no no no no 0 no yes no yes no 2
WVA-SA-MW-64 no no no no no 0 yes yes yes yes yes 5
WVA-SA-MW-65 no no no no no 0 no no no no no 0
WVA-SA-MW-66 no no no no no 0 yes no no yes no 2
WVA-SA-MW-67 no no no no no 0 no no no no no 0
WVA-SA-MW-68 no no no no no 0 no no no no no 0
WVA-SA-MW-69 no no no no no 0 no no no no no 0
WVA-SA-MW-70 no no no no no 0 yes yes yes yes yes 5

Well

Total Number of 
Sampling Events 
with GA Standard 

Exceedances

Total Number of 
Sampling Events 
with GA Standard 

Exceedances
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Table 4-4
Summary of Exceedences of NYSDEC Class GA Standards

Siberia Area Groundwater Samples
Long Term Monitoring

Watervliet Arsenal, Watervliet, New York

SVOCs Detected at Greater than GA Standards VOCs Detected at Greater than GA Standards

Jun-95 May-96 Aug-99 Apr-00 Oct-00 May-01 May-02 Jun-95 May-96 Aug-99 Apr-00 Oct-00 May-01 May-02

Well

Total Number of 
Sampling Events 
with GA Standard 

Exceedances

Total Number of 
Sampling Events 
with GA Standard 

Exceedances
WVA-SA-MW-71 no yes no no no 1 yes yes no yes yes 4
WVA-SA-MW-72 no no no no no 0 yes yes yes yes no 4
WVA-SA-MW-73 no no no no no 0 no yes yes no no 2
WVA-SA-MW-74 no no no no no 0 yes yes yes yes no 4
WVA-SA-MW-75 no no no no no 0 no no no no yes 1
WVA-SA-MW-76 no no no no no 0 no no no no no 0
WVA-SA-MW-77 no no no no no 0 no yes no no no 1
WVA-SA-MW-EA-6 no no no no no no no 0 no yes yes yes no no yes 3
WVA-SA-MW-ESE-1 no no no no no no no 0 no no no no yes no no 1
WVA-SA-MW-ESE-2 no no no no no no no 0 no no yes no no no no 1
WVA-SA-MW-ESE-3 no no no no no no no 0 no no no no no no no 0
WVA-SA-MW-ESE-6 no no no no no no no 0 no no no no no no no 0
WVA-SA-MW-ESE-8 no no no no no no no 0 yes yes yes yes yes yes yes 5
WVA-SA-MW-GTI-1 no no no yes yes no no 2 no no no no no no no 0
WVA-SA-MW-GTI-3 yes no no no no no 0 no no no no no no no 0
WVA-SA-MW-SNS-6 no no no no no 0 yes yes yes yes no 3
WVA-SA-MW-STS-3 no no no no 0 no no no no 0
WVA-SA-MW-STS-5 no no no no 0 no yes yes no 2
WVA-SA-MW-STS-6 no no no no 0 yes no yes yes 3

Notes:
        - Reactive wall monitoring wells
Blank space - Monitoring well not sampled or not installed.
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Table 4-5
Summary of VOC and SVOC Detections
Siberia Area Groundwater Samples
Long Term Monitoring
Watervliet Arsenal, Watervliet, New York

Analyte Number of Number of Percent
Detections Samples Detections

Volatile Organic Compounds
Methylene chloride 128 280 45.7%
cis-1,2-Dichloroethene 94 280 33.6%
Vinyl chloride 84 280 30.0%
2-Butanone 66 280 23.6%
Benzene 31 280 11.1%
Carbon disulfide 19 280 6.8%
Tetrachloroethene 19 280 6.8%
Bromodichloromethane 17 280 6.1%
Toluene 12 280 4.3%
trans-1,2-Dichloroethene 12 280 4.3%
Chlorobenzene 11 280 3.9%
4-Methyl-2-Pentanone 9 280 3.2%
Xylene 7 280 2.5%
Chloroform 6 280 2.1%
Ethylbenzene 5 280 1.8%
1,1,2,2-Tetrachloroethane 5 280 1.8%
Bromomethane 3 280 1.1%
Trichloroethene 3 280 1.1%
Bromoform 2 280 0.7%
Carbon tetrachloride 2 280 0.7%
Dibromochloromethane 2 280 0.7%
1,1,2-Trichloroethane 2 280 0.7%
Trichlorofluoromethane 2 280 0.7%
1,1-Dichloroethene 2 280 0.7%
Chloroethane 1 280 0.4%
2-Chloroethylvinylether 1 280 0.4%
1,2-Dichloroethane 1 280 0.4%
trans-1,3-Dichloropropene 1 280 0.4%
1,1,1-Trichloroethane 1 280 0.4%
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Table 4-5
Summary of VOC and SVOC Detections
Siberia Area Groundwater Samples
Long Term Monitoring
Watervliet Arsenal, Watervliet, New York

Analyte Number of Number of Percent
Detections Samples Detections

Semi-Volatile Organic Compounds
bis(2-Ethylhexyl)phthalate 102 270 37.8%
Di-n-butylphthalate 90 270 33.3%
Diethylphthalate 56 270 20.7%
Di-n-octylphthalate 52 270 19.3%
Butylbenzylphthalate 32 270 11.9%
Pyrene 16 270 5.9%
Phenol 15 270 5.6%
4-Chloro-3-methylphenol 14 270 5.2%
Fluoranthene 14 270 5.2%
Benzo(a)pyrene 10 270 3.7%
Phenanthrene 9 270 3.3%
Anthracene 8 270 3.0%
Benzo(a)anthracene 8 270 3.0%
Chrysene 8 270 3.0%
Acenaphtylene 6 270 2.2%
Benzo(b)fluoranthene 6 270 2.2%
Benzo(k)fluoranthene 6 270 2.2%
Naphthalene 6 270 2.2%
Acenaphthene 5 270 1.9%
Benzo(g,h,I)perylene 4 270 1.5%
1,4-Dichlorobenzene 4 270 1.5%
Fluorene 4 270 1.5%
Indeno(1,2,3-cd)pyrene 4 270 1.5%
1,2-Dichlorobenzene 3 270 1.1%
2-Methylnapthalene 3 270 1.1%
2,4-Dimethylphenol 2 270 0.7%
1,2,4-Trichlorobenzene 2 270 0.7%
N-Nitrodiphenylamine (1) 1 270 0.4%
Pentachlorophenol 1 270 0.4%
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APPENDIX B 
 

Data Validation Report 
 
 
 



 
 

 
INTEROFFICE 

CORRESPONDENCE 
  
 
To:  Andy Vitolins Date: June 2003 
 
Copy:  File: 0285911 
 
From:  David Lewitt – Data Validator 
 
Re:  Watervliet Arsenal May/November 2002 Long Term Monitoring Data 

Validation Summary 
 
 
A total of 95 groundwater samples, including eight trip blanks and five matrix 
spike/matrix spike duplicate (MS/MSD) samples, were collected from monitoring wells 
at the Watervliet Arsenal on May 15 – 30, 2002.   The samples were divided into five 
sample delivery groups (SDG) numbered 201074, 201086, 201096, 201114, and 201129 
and analyzed for Volatile Organic Compounds (VOC) by EPA Method 8260 and Semi-
Volatile Organic Compounds (SVOC) by EPA Method 8270.  An additional 33 
groundwater samples and one trip blank were collected from the reactive wall wells in 
August and November of 2002.  These samples were divided into three SDGs numbered 
201618, 202607, and 202608 and analyzed for VOCs by EPA Method 8260.  The 
analyses were subcontracted to Severn Trent Laboratories, Inc. (STL) of Shelton, CT.    
 
The data were reviewed for contractual compliance in accordance with the requested 
methodologies, and qualifications were applied as specified in the NYSDEC Guidance 
for the Development of Data Usability Summary Reports (6/99).  Data validation was 
conducted at a rate of ten percent including at least one sample from each SDG.  The 
following quality control indicators, where applicable, were used to evaluate the usability 
of the sample results:  sample integrity, holding times, blank contamination, calibration 
information, instrument performance checks (tuning), system monitoring compounds 
(surrogates), internal standards, laboratory control samples (LCS), MS/MSD analysis, 
dilutions performed, chromatogram evaluation, and calculations.   
 
 
LABORATORY ANALYSIS 
 
SDGs 201074, 201086, 201096, 201114, and 201129: 
 
The samples were collected between May 15 and May 30 of 2002 and arrived at STL 
Connecticut on ice in coolers.   The temperature inside most of the coolers was within the 
required range of 4.0°C +/- 2.0°C.  Some coolers in SDG 201074 had temperatures 
outside (greater than) the required range.  The temperature exceedence, however, was not 
excessive (8°C - 9°C) and the samples were all analyzed within two to three days of 
sample collection.  Therefore, no qualifications were assigned to samples from these 
coolers.     
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Volatile Organic Compounds:  All sample holding times were met for each of the 
SDGs.  Methylene chloride and methyl ethyl ketone (MEK) were found in method blanks 
for SDGs 201086, 201096, and 201129.  All associated data were qualified as non-detect, 
“U”, since these are common laboratory contaminants and none of the concentrations in 
the samples exceeded 10X that in the blank.  Tetrachloroethene was detected in method 
blanks for SDG 201114.  Tetrachloroethene is a non-common laboratory contaminant.  
The associated data was qualified as non-detect since none of the concentrations in the 
samples exceeded 5X that in the blank.  The bromofluorobenzene (BFB) tuning criteria 
for ion abundance and 12 hour clock window were met for all of the SDGs.  The initial 
calibration data met established criteria for percent relative standard deviation (RSD) and 
minimum response factors (RF) for all calibration check compounds (CCC) and system 
performance check compounds (SPCC), respectively.  In SDG 201114, the %RSD was 
above acceptable criteria limits for bromomethane in the initial calibration.  All 
bromomethane data run under this initial calibration was qualified as estimated, “J”.  
Other compounds in all SDGs had %RSDs and average RFs outside established criteria 
but were not qualified since they were not listed as target compounds.  The continuing 
calibration data met established criteria for percent difference (D) and minimum RFs, for 
CCCs and SPCCs, respectively.  Several compounds in all SDGs had %Ds and RFs 
outside of acceptable criteria limits.  All corresponding target compounds were qualified 
as estimated, “J”.    All internal standard criteria for control limits were met.  All 
surrogate recovery criteria were met except for one surrogate (1,2 – dichloroethane) in 
sample WVA-AW-MW-34 (SDG 201096) that had a low recovery.  All detected and 
non-detected data for each compound in this sample were qualified as estimated, “J”.   
Several compounds in the MS/MSD samples for each of the five SDGs showed percent 
recoveries outside of established criteria.  All associated compounds in each SDG were 
qualified as estimated “J”.  There were no other data qualifications assigned to these 
samples. 
 
Semi-Volatile Organic Compounds:  All sample holding times for extraction and 
analysis were met for each of the SDGs.  No compounds were detected in any method 
blanks for all SDGs. The decafluorotriphenylphosphine (DFTPP) tuning criteria for ion 
abundance and 12 hour clock window were met for all SDGs.  The initial calibration data 
met established criteria for %RSD and minimum RFs for all CCCs and SPCCs, 
respectively.  Benzoic acid in three initial calibrations showed %RSDs above established 
criteria (SDGs 201086, 201114, and 201129).  No qualifications were assigned, as 
benzoic acid is not a target compound.  The continuing calibration data met established 
criteria for %D and minimum RFs for all CCCs and SPCCs, respectively.   Several target 
compounds in the continuing calibrations showed %Ds outside acceptable limits.  For 
each SDG, these compounds were qualified as estimated, “J”, in all samples run under 
the corresponding continuing calibration.  All internal standard criteria for control limits 
were met except for one internal standard in sample 86-EM-SP-5 (SDG 201086) that was 
low.   All compounds in this sample that were quantitated with this internal standard were 
qualified as estimated, “J”.  All surrogate recovery criteria were met except one surrogate 
(2,4,6 – tribromophenol) in sample WVA-AW-MW-38 (SDG 201096) that was high.  No 
qualifications were assigned to this sample since two or more surrogates per acid/base 
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fraction are required to be out for action to be taken.  One compound (1,4-
dichlorobenzene) was outside spike recovery limits for the MS/MSD sample in SDG 
201086. All associated data was qualified as estimated, “J”, for that SDG.  There were no 
other data qualifications assigned to these samples. 
 
SDGs 201618, 202607, and 202608 (Reactive Wall Wells): 
 
The samples were collected on August 12 and November 25 of 2002.  They arrived at 
STL Connecticut in iced coolers with all cooler temperatures within the required range of 
4.0°C +/- 2.0°C. 
 
Volatile Organic Compounds:  All holding times were met with each of the SDGs.  
Methylene chloride was found in the method blanks for SDGs 201618 and 202608.  All 
associated data was qualified as non-detect, “U”.  BFB tuning criteria for ion abundance 
and 12 hour clock window were met for all of the SDGs.  The initial calibration data met 
established criteria for %RSD and minimum RF for all CCCs and SPCCs, respectively.  
In all SDGs, several %RSDs were above criteria limits and in SDG 201618 three RFs 
were below criteria.  In SDG 201618, all target compounds associated with the outlying 
%RSD data were qualified as estimated, “J”.  No qualifications were made on any other 
data since none of the discrepancies were associated with target compounds.   The 
continuing calibration data met established criteria for %D and minimum RFs for CCCs 
and SPCCs, respectively.  Several RFs and %Ds were outside criteria limits in all three 
SDGs.  Target compounds in SDGs 202607 and 202608 were qualified as estimated, “J”, 
based on the outlying %D data.  The discrepancies did not affect any other target 
compounds.  All internal standards and surrogates were within criteria limits for upper 
and lower controls and recovery, respectively.  All MS/MSD data was acceptable.  No 
other data qualifications were assigned to any samples in these SDGs.     
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APPENDIX C 
 

Potentiometric Contour Maps 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX D 
 

Summary Tables 
and 

Disk containing Groundwater Monitoring Database in Microsoft Access® 
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