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Seneca Army Depot Aclivity Draft Annual Report & One-Year Review for the Ash Landfill

1.0 INTRODUCTION

This Annual Report for the Ash Landfill Operable Unit (OU) located at the Seneca Army Depot
Activity (SEDA or the Depot) in Romulus, New York provides a review of long-term groundwater
monitoring for 2007 and provides recommendations for future long-term monitoring at the site. This
document also provides an annual review of the effectiveness of the remedy implemented in 2006,
which includes the following:

* A comparison of the 2007 groundwater data to the LTM objectives, listed below in
Section 1.1;

e An evaluation of the need to recharge the biowall, as outlined in the Remedial Design
Report (RDR) (Parsons, 2006b) in Section 3.4; and

e An assessment of the remedy’s compliance with USEPA’s “Guidance for Evaluation of
Federal Agency Demonstrations (Section 12(h)(s))”.

In accordance with the Record of Decision (ROD) for the Ash Landfill OU (Parsons, 2004), the
Remedial Design Work Plan (Parsons, 2006a), and the Remedial Design Report (RDR) (Parsons,
2006b), a remedial action (RA) was completed in October and November 2006. The remedial action
involved the following:

e Installation of three dual biowall systems (A1/A2, B1/B2, Cl/CZ) to address volatile organic
compounds (VOCs) in groundwater that exceed New York State Department of
Environmental Conservation’s (NYSDEC’s) Class GA groundwater standards;

e (Construction and establishment of a 12-inch vegetative cover over the Ash Landfill and the
Non-Combustible Fill Landfill (NCFL) to prevent ecological receptors from coming into
direct contact with the underlying soils contaminated with metals and polycyclic aromatic
hydrocarbons (PAHs);

e Excavation and disposal of Debris Piles A, B, and C; and
e Regrading of the lncinerator.Cooling Water Pond to promote positive drainage.

As part of the RA at the Ash Landfill OU, long-term groundwater monitoring (LTM) is being
performed as part of the post-closure operations. Groundwater monitoring is required as part of the
remedial design, which has been formulated to comply with the ROD. The first of four rounds of
groundwater sampling for the first year of LTM was completed between January 3, 2007 and January
4, 2007, the second was completed between March 15, 2007 and March 17, 2007, the third was
completed between June 5, 2007 and June 7, 2007, and the last of the four was collected between
November 13, 2007 and November 15, 2007. The analytical and geochemical results were presented

March 2008 Page 1
PAPIT\Projecis\Seneca PBC NAsh Landfill L'fM\Annual Repori\Tex(\Ash Annual Rpt Mar08.doc



Seneca Army Depol Activity Draft Annual Report & One-Year Review for the Ash Land{ili

in four letter reports, submitted April 12, 2007 (Quarter 1), June 5, 2007 (Quarter 2), September 19,
2007 (Quarter 3), and February 21, 2008 (Quarter 4). This Annual Report reviews the results of the
entire year of 2007 LTM as part of the evaluation of the remedy and provides conclusions and
recommendations about the effectiveness of the remedial action, including the groundwater remedy as
well as the vegetative landfill covers. ‘

1.1 Long-Term Groundwater Monitoring Objectives

Three types of long-term groundwater monitoring are being performed: plume performance
monitoring, biowall process monitoring, and off-site performance monitoring. On-site performance
monitoring is being conducted to measure groundwater contaminant concentrations and the
effectiveness of the biowall remedy for the Ash Landfill OU. The objectives of performance
monitoring are as follows:

e Confirm that there are no exceedances of contaminants of concern (COC) groundwater
standards at the off-site trigger monitoring well MW-56;

e Document the effectiveness of the biowalls to remediate and attenuate the chlorinated ethene
plume; and

o Confirm that groundwater concentrations throughout the plume are decreasing to eventually
meet GA standards.

Biowall process monitoring is being conducted at two locations (shown in Figure 1) to determine if,
and when, any needed maintenance activities should be performed. The first location is within
Biowalls Bl and B2 in the segment that runs along the pilot-scale biowalls installed in July 2005.
The second location is within Biowall C2, the furthest downgradient biowall. The objectives of
biowall process monitoring for operations and maintenance (O&M) activities are as follows:

* Monitor the long-term performance and sustainability of the biowalls;

e Monitor substrate depletion and chemical and geochemical conditions under which the
effectiveness of the biowalls may decline; and

e Determine if, and when, the biowalls need maintenance (i.e., need to be recharged with
additional organic substrate).

2.0 SITE BACKGROUND
2.1 Site Description

SEDA is a 10,587-acre former military facility located in Seneca County near Romulus, New York,
which has been owned by the United States Government and operated by the Department of the Army
since 1941. SEDA is located between Seneca Lake and Cayuga Lake in Seneca County and is

March 2008 Page 2
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bordered by New York State Highway 96 on the east, New York State Highway 96A on the west, and
sparsely populated farmland on the north and south.

The location of the Ash Landfill QU, also referred to as the Ash Landfill is composed of five solid
waste management units (SWMUs). As shown in Figure 2, the five SWMUSs that comprise the Ash
Landfill OU are the incinerator Cooling Water Pond (SEAD-3), the Ash Landfill (SEAD-6), the Non-
Combustible Fill Landfill (NCFL) (SEAD-B); the Debris Piles (SEAD-14), and the Abandoned Solid
Waste Incinerator Building (SEAD-15).

Prior to the development of the Ash Landfill OU, the land in this area was used for farming. From
1941 (the date SEDA was constructed) to 1974, uncontaminated trash was burned in a series of burn
pits near the abandoned incinerator building (Building 2207). According to a U.S. Army
Environmental Hygiene Agency (USAEHA) Interim Final Report, Groundwater Contamination
Survey No. 38-26-0868-88 (July 1987), the ash from the refuse burning pits was buried in the Ash
Landfill (SEAD-6) from 1941 until the late 1950's or early 1960's.

The incinerator was built in 1974. Between 1974 and 1979, materials intended for disposal were
transported to the incinerator. Nearly all of the approximately 18 tons of refuse generated per week
on the Depot were incinerated. The source for the refuse was domestic waste from depot activities
and family housing, Large items that could not be burned were disposed of at the NCFL (SEAD-8).
The NCFL has an area of approximately two acres and is located southeast of the incinerator building
(immediately south of the SEDA railroad line). The NCFL was used as a disposal site for non-
combustible materials, including construction debris, from 1969 until 1977.

Ash and other residue from the incinerator were temporarily disposed in an unlined cooling pond
immediately north of the incinerator building. The cooling pond consisted of an unlined depression
approximately 50 feet in diameter and approximately 6 to 8 feet deep. When the pond filled, the fly
ash and residues were removed, transported, and buried in the adjacent ash landfill east of the cooling
pond. The refuse was dumped in piles and occasionally spread and compacted. No daily or final
cover was applied during operation. The active area of the Ash Landfill extended at least 500 feet
north of the incinerator building, near a bend in a dirt road, based on an undated aerial photograph of
the incinerator during operation. A fire destroyed the incinerator on May 8, 1979, and the landfill
was subsequently closed. The landfill was apparently covered with native soils of various thicknesses
but has not been closed with an engineered cover or cap. Other areas on the site were used for a
gréase pit and burning of debris.

2.2 Site Geology/Hydrogeology

The site is underfain by a broad north-to-south trending series of rock terraces covered by a mantle of
glacial till. As part of the Appalachian Plateau, the region is underlain by a tectonically undisturbed
sequence of Paleozoic rocks consisting of shales, sandstones, conglomerates, limestones and
dolostones. At the Ash Landfill site, these rocks (the Ludlowville Formation) are characterized by
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gray, calcareous shales and mudstones and thin limestones with numerous zones of abundant
invertebrate fossils. Locally, the shale is soft, gray, and fissile. Pleistocene ape (Late Wisconsin age,
20,000 vears before present {bp]) till deposits overlie the shales, which have a thin (2 to 3 feet)
weathered zone at the top. The till matrix varies locally, but generally consists of unsorted silt, clay,
sand,‘and gravel. At the Ash Landfill OU, the thickness of the till generally ranges from 4 to 135 feet.
At the location of the biowalls, the thickness of the till and weathered shale is approximately [0to 15
feet.

Groundwater is present in both the shallow till/weathered shale and in the deeper competent shale. In
both water-bearing units, the predominant direction of groundwater flow is to the west, toward
Seneca Lake. Based on the historical data, the wells at the Ash Landfill site exhibit rhythmic,
seasonal waler table and saturated thickness fluctuations. The saturated interval is at its thinnest
(generally between | and 3 feet thick) in the month of September and is the thickest (generally
between 6 and 8.5 feet thick) between the months of December and March.

The average linear velocity of the groundwater in the till/weathered shale was calculated during the
RI using the following parameters: 1) an average hydraulic conductivity of 4.5 x 10 centimeters per
second (cm/sec) (1.28 feet per day [ft/day]), 2) an estimated effective porosity of 15% (0.15) to 20%
(0.20), and 3) a groundwater gradient of 1.95 x 107 foot per foot (ft/ft) (Parsons Engineering Science,
Inc. [ES], 1994a). The average linear velocity was calculated to 0.166 fi/day or 60.7 feet per year
(ft/yr) at 15% eftfective porosity and 0.125 ft/day or 45.5 ft/yr at 20% effective porosity. The actual
velocity on-site may be locally influenced by more permeable zones possibly associated with
differences in the actual porosity of the till/weathered shale.

23 Soil and Groundwater Impacts

The nature and extent of the constituents of concern at the Ash Landfill OU were evaluated through a
comprehensive remedial investigation (RI) program. It was determined that surface water and
sediment were not media of concern and did not require remediation. During the R}, a groundwater
contaminant plume, emanating from the northern end of the Ash Landfill, was delineated. The
primary constituents of concern at the Ash Landfill are VOCs in the groundwater, such as primarily
chlorinated and aromatic compounds, semivolatile organic compounds (SVOCs), PAHs, and, to a
lesser degree, metals in the soil. Release of the constituents of concern is believed to have accurred
during the former activities at the Ash Landfill OU, as described above.

Soil

VOC:s, specifically trichloroethene (TCE), were detected in the soil in the “Bend in the Road™ area,
located northwest of the Ash Landfill. Between 1994 and 1995, the Army conducted a Non-Time
Critical Removal Action (NTCRA), also known as an Interim Removal Measure (IRM), to address
VOC and PAH soil contamination in areas near the “Bend in the Road”. This area is believed to be
the source of the groundwater plume. The NTCRA was successful in reducing risk due to future
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exposure to these soils and prevented continued leaching of VOCs to groundwater associated with
this operable unit. In the years that have passed since the NTCRA, the positive benefits of the
NTCRA have been observed in that the concentration of VOCs in groundwater near the original
source area has decreased by two orders of magnitude. Further remediation for VOCs in the soil at
the “Bend in the Road™ was not required.

The other compounds of significance detected in the soils were PAHs and metals. PAHs were
detected at concentrations above NYSDEC’s Technical and Administrative Guidance Memorandum
(TAGM) values in the NCFL and in the Debris Piles present around the former Ash Landfill. In
general, the highest PAH concentrations were detected in the NCFL and small Debris Pile surface
soils. The metals detected at elevated concentrations (significantly above TAGMs) in soils were
copper, lead, mercury, and zinc. These elevated concentrations were found in the Ash Landfill, the
NCFL, and the Debris Piles, and the highest concentrations of metals were detected at the surface of
the Debris Piles. These piles are small, localized, surface features that are visibly discernable and do
not extend into the subsurface.

Groundwater

The primary potential impact to human health and the environment is the groundwater plume,
approximately 1,100 feet long by 625 feet wide, containing dissolved concentrations of TCE,
1,2-dichloroethene (DCE), and viny! chloride (VC) that originated in the "Bend in the Road" area
near the northwestern edge of the Ash Landfill. The nearest exposure points for groundwater are the
three farmhouse wells, located approximately 1,250 feet from the leading edge ot the plume. Two of
the farmhouse wells draw water from the till/weathered shale aquifer and the remaining well draws
water from the bedrock aquifer. Vertically, the plume is restricted to the upper till/weathered shale
aquifer and is not present in the deeper competent shale aquifer. As noted above, the source of the
plume was removed by the NTCRA.

2.4 Summary of the Remedial Action

2.4.1 Biowalls

Three biowall pairs were installed to address grou}]dwater contamination on-site, as documented in
the Construction Completion Report (Parsons, 2007), by excavating a linear trench down fto
competent bedrock and backfilling the trenches with a mixture of muich and sand to ground surface.

Biowalls A1/A2, B1/B2, and C1/C2, shown on Figure 1, were constructed perpendicular to the
chlorinated solvent plume in the locations prescribed in the RDR. The entire length of Biowalls
Al/A2 and the northern portion of B1/B2 were combined into a single double-width trench
(minimum of 6 feet in width) due to unstable soil conditions encountered, which caused trench
widening. All trenches were excavated to competent bedrock. Approximately 2,840 linear feet (If) of
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biowalls were constructed in the areas doanradient of the Ash Landfill at depths ranging from 7 feet
below ground surface (bgs) to 18.5 feet bgs.

A 12-inch soil cover was placed over the entire length of the biowalls to impede surface water from
preferentially flowing into the hiowall. Trench spoils were used as the cover material and were
compacted with the backhoe. It is anticipated that the mulch backfill within the trenches will settle
over time and the cover will eventually settle to ground surface.

2.4.2 Incinerator Cooling Water Pond

The Incinerator Cooling Water Pond (ICWP) was regraded to meet the surrounding grade to prevent
the accumulation of water in this inactive pond, as specified in the RDR. Prior to regrading, the
vegetation that had grown on the berms surrounding the ICWP was removed with an excavator. The
soil berm was then regraded with a dozer to match the surrounding grade. The ICWP was seeded
with a standard meadow mix to promote vegetation and prevent erosion.

2.4.3 Ash Landfill and NCFL Vegetative Cover

A soil cover comprised of mulch, biowall trench spoils, and off-site topsoil was placed over the 2.2
acres of the Ash Landfill. The Ash Landfill was covered with 4,380 cy of fill to achieve a minimum
cover thickness of 12 inches. Biowall trench spoils meeting the site cleanup critera and off-site
topsoil were placed over the 3.4 acre NCFL. The NCFL was covered with 6,015 cy of fill to achieve
a minimum cover thickness of 12 inches. The purpose of the covers are to prevent terrestrial wildlife
from directly contacting or incidentally ingesting metals-impacted soils.

2.4.4 Debris Pile Removal

During the RA, approximately 200 cy of debris was removed from Debris Piles B and C.
Approximately 1,000 cy of debris was removed from within and beyond the staked limits of Debris
Pile A. The total volume of debris removed was approximately 1,200 cy (1,548 tons).

25 Biowall Technology Description

Solid-phase organic substrates used to stimulate anaerobic biodegradation of chlorinated ethenes
inctude plant mulch and compost. Mulch may be composted prior to emplacement, or the mulch may
be mixed with another source of compost, to provide active microbial populations for further
degradation of the substrate in the subsurface. Mulch is primarily composed of cellulose and lignin,
but “green™ plant material is incorporated to provide a source of nitrogen and nutrients for microbial
growth. These substrates are mixed with coarse sand and emplaced in a trench or excavation in a
permeable reactive biowall configuration. Biodegradable vegetable oils may also be added to the
mulch mixture to increase the availability of soluble organic matter. This treatment method relies on
the flow of groundwater under a natural hydraulic gradient through the biowall to promote contact
with slowly-soluble organic matter. As the groundwater flows through the organic matter within the

March 2008 Page 6
PAPIT\ProjectsiSencen PBC NAsh Landfifl LTM\Annual Report\lext\Ash Annual Rpt Mar)8.doc



Seneca Army Depot Activity Draft Annual Report & One-Year Review for the Ash Landfill
y Ley b P :

biowall, a treatment zone is established not only within the biowall, but downgradient of it, as the
organic matter migrates with the groundwater and microbial processes are established.

Degradation of the organic substrate by microbial processes in the subsurface provides a number of
breakdown products, including metabolic acids (e.g., butyric and acetic acids). The breakdown
products and acids produced by degradation of mulch in a saturated subsurface environment provide
secondary fermentable substrates for generation of hydrogen, the primary electron donor utilized in
anaerobic reductive dechlorination of chlorinated ethenes. Thus, a mulch biowall has the potential to
stimulate reductive dechlorination of chlorinated ethenes for many years. If needed, mulch biowalls
can be periodically recharged with liquid substrates (e.g., vegetable oils) to extend the life of the
biowall. Vegetable oil is a substrate that is readily available to microorganisms as a carbon source to
enable them to establish and continually develop their population. Used in combination with the
mulch, it has the potential to increase the duration of organic carbon release,

Reductive dechlorination is the most important process for natural biodegradation of the more highly
chlorinated solvents (EPA, 1998) and is shown in Figure 3. Complete dechlorination of TCE and the
other chlorinated solvents present in the groundwater is the goal of anaerobic biodegradation using
the muich biowall technology.

Biodegradation causes measurable changes in groundwater geochemistry that can be used to evaluate
the effectiveness of substrate addition in stimulating biodegradation. For anaerobic reductive
dechlorination to be an efficient process, the groundwater typically must be sulfate-reducing or
methanogenic. Thus, groundwater in which anaerobic reductive dechlorination is occurring should
have the following geochemical signature:

» Depleted concentrations of dissolved oxygen (DO), nitrate, and sulfate;
e Elevated concentrations of methane, carbon dioxide, chloride, and alkalinity; and
¢ Reduced oxidation reduction potential (ORP).

3.0 LONG-TERM MONITORING DATA ANALYSIS AND GROUNDWATER REMEDY
EVALUATION

3.1 Sample Collection
Four rounds of sampling were conducted during the first year of LTM, as follows;
» The first quarter was completed between January 3, 2007 and January 4, 2007;
e The second quarter was completed between March 15, 2007 and March 17, 2007;

*  The third quarter was completed between June 5, 2007 and June 7, 2007; and
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o  The fourth quarter was completed between November 13, 2007 and November 15, 2007.

Groundwater samples were collected using low flow sampling techniques at the Ash Landfill OU
during each of the four sampling rounds. Bladder pumps were used to purge the wells and collect the
samples during these rounds. Sampling procedures, sample handling and custody, holding times, and
collection of field parameters were conducted in accordance with the “Final Sampling and Analysis
Plan for Seneca Army Depot Activity (SAP)” (Parsons, 2005).

Fourteen monitoring wells were sampled and they were classified into three groups, listed in Table 1:
eleven on-site plume performance, one off-site performance monitoring, and five biowall process
wells. The off-site performance monitoring well, MW-56, was monitored on a semi-annual basis, and
was monitored in January 2007 and June 2007, The well locations are shown on Figure 4.

The five biowall process monitoring wells include three wells that are also plume performance wells
(MWT-23, MWT-28, and MWT-29). These five wells are either within or immediately upgradient or
downgradient of the biowalls and are used to assess when and if the biowalls may require additional
substrate.

At each well, groundwater samples were collected and submitted to Severn Trent Laboratory (STL) in
Buffalo, New York. The main objective of performance monitoring, listed in Section 1.1, is to
confirm that concentrations throughout the plume are decreasing to eventually reach the Class GA
groundwater standards and that there are no exceedances of standards detected at the off-site well.
Therefore, wells that are in the plume performance group only were analyzed for VOCs by USEPA
SW846 Method 8260B.

The samples from the five wells in the process monitoring group were collected to monitor substrate
depletion and chemical and geochemical conditions under which the effectiveness of the biowalls
may decline (Section 1.1); therefore, these samples were submitted 1o STL for the following analysis:

s  VOCs by USEPA SW846 Method 8260B * Total organic carbon (TOC) by USEPA
SW846 Method 9060A
e Sulfate by USEPA Method 300.1

The samples from the five wells in the process monitoring group were also submitted to Microseeps,
Inc. located in Pittsburg, Pennsylvania, for analysis for methane, ethane, and ethane by AM20GAX,
Microseeps version of Method RSK 175. In the field, the following geochemical parameters were
measured and recorded for each proundwater sample: pH, oxidation-reduction potential (ORP),
conductivity, and temperature were measured using Horiba U-22; dissolved oxygen (DO) was
measured with an YS| 55; and turbidity was measured with a Lamotte 2020 turbidity meter. In
addition, a HACH® DR/850 Colorimeter was used in the field at the five process wells to measure
manganese and ferrous iron by USEPA Method 8034 and USEPA Method 8146, respectively. A
summary of the samples collected is presented in Table 1.
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3.2 Geochemical Data

Biodegradation causes measurable changes in groundwater geochemistry that can be used to evaluate
the effectiveness of substrate addition in stimulating biodegradation. For anaerobic reductive
dechlorination to be an effective process, the groundwater typically must be sulfate-reducing or
methanogenic. Geochemical parameters collected in the field that also serve as water quality
indicators, such as ORP, DO, and conductivity, were recorded for all the wells in the LTM program.
Analysis for geochemical parameters (TOC, sulfate, and methane/ethene/ethane) was completed for
the five wells in the biowall process monitoring group, as indicated in Section 3.1. Anaerobic
reductive dechlorination is occurring if the following geochemical signatures are identified according
to USEPA guidance on natural attenuation of chlorinated Solvents (USEPA, 1998):

¢ Depleted concentrations of dissolved oxygen and sulfate;

s Elevated concentrations of methane;

» Reduced oxidation reduction potential (ORP); and

¢ Distribution of soluble organic substrate in groundwater (TOC).

Geochemical parameter results are shown on Table 2. Comparisons of geochemical parameters for
biowall focations MWT-26 (upgradient of Biowall B1) to MWT-28 (in Biowall B2) are summarized
below to evaluate the biowall process performance, demonstrating the change in geochemistry across
the B1/B2 Biowall pair. Table 2 is organized with the wells listed in the direction of groundwater
flow, with the most upgradient well listed first and the most downgradient well listed last.

Dissolved Oxygen

Dissolved oxygen (DO) is the most favored electron acceptor used by microbes for the
biodegradation of organic carbon, and its presence can inhibit the biodegradation of chlorinated
ethenes. DO levels are depleted (less than 2 milligrams per liter [mg/L]) in all the wells measured in
the fourth quarter, shown in Table 2. DO levels at the upgradient wells have decreased over the four
sampling rounds, and DO levels over the entire site have been depleted as well. This indicates that
DO is depleted due to the presence of the biowall substrate. The unavailability of DO enhances the
degradation of chlorinated ethenes in the aquifer.

Sulfate

Sulfate is used as an electron acceptor during sulfate reduction, competing with anaerobic reductive
dechlorination for available substrate (electron donor). Sulfate levels lower than 20 mg/L are desired
to prevent mhibition of reductive dechlorination of chlorinated ethenes (USEPA, 1998). The sulfate
levels detected in the biowalls are orders of magnitude lower than the concentration of sulfate
detected upgradient of Biowalls B1/B2 at MWT-26, shown in Table 2. Sulfate concentrations at
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MWT-29, located downgradient of Biowall B2, are higher than the sulfate levels detected in the
biowalls, but much lower than the upgradient sulfate concentrations. The data shown in Table 2
indicate that the availability of this electron acceptor is diminished and conditions for anaerobic
dechlorination are enhanced in the biowalls and the area immediately downgradient.

Methane

The presence of methane in groundwater is indicative of strongly reducing methanogenic conditions.
An increase in the concentrations of methane is an indication that reducing conditions are optimal for
anaerobic reductive dechlorination to occur. Methane was detected in the well upgradient of Biowall
B1/B2 (MWT-26) at a concentration of 44 pg/l.. The methane concentrations increased by three
orders of magnitude compared to the upgradient level at all of the process wells located in biowalls
and increased by two orders of magnitude in the process well located immediately downgradient of
Biowall B2, shown in Table 2. This data demonstrate that there is an increase in the level of
methanogenic activity within the biowalls and in downgradient areas, compared to upgradient
locations.

Oxidation-Reduction Potential

ORP indicates the level of electron activity and indicates the tendency for the groundwater 1o accept
or transfer electrons. Low ORP, less than -100 millivolts (mV), is a condition common for anaerobic
reductive dechlorination to occur (USEPA, 1998). During the Quarter 4 November 2007 monitoring
event, ORP values upgradient of Biowall AI/A2 were significantly higher than the ORP values
observed at the wells within the biowalls, which were less than -100 mV, shown in Table 2. The
ORP data indicates that a zone conducive to anaerobic degradation is setting up between Biowalls
B1/2 and C1/C2, with ORP values observed at levels less than -100 mV at the monitoring wells
located in that area. Conditions with ORP values less than -100 mV extend downgradient of Biowall
C2, based on data collected at MWT-24, ORP values near the boundary of the site MWT-7 and PT-
24) are much higher, indicating that the presence of aerobic conditions in this area.

Total Organic Carbon

The presence of organic substrate is necessary to fuel anaerobic degradation processes, including
reductive dechlorination. Carbon is an energy source for anaerobic bacteria and drives reductive
dechlorination. Levels of TOC greater than 20 mg/L are sufficient to maintain sulfate reducing and
methanogenic conditions (USEPA, 1998). TOC levels increased greatly in the biowalls compared to
the upgradient concentrations, shown in Table 2. The concentration of TOC remained at the
threshold value of 20 mg/L at the well located imumediately downgradient of Biowall B2, providing
evidence that conditions in the zone between Biowalls B1/B2 and CI/C2 are becoming more
conducive to reductive dechlorination. The TOC data from the wells in the biowalls indicates that the
biowalls are promoting conditions supportive of anaerobic degradation processes.
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In summary, there is a decrease in concentrations of TOC as readily degraded organics (vegetable oil
and cellulose) within the mulch mixture are consumed; though, TOC remains above the threshold
level of 20 mg/L.. However, as discussed in the Section 3.3 below, the change in TOC concentrations
appears to have no impact on the efficiency at which chlorinated organics are degraded within the
biowalls and does not indicate that the mulch requires recharging.

In summary, for monitoring locations within the biowalls: ~

» Concentrations of TOC remain elevated at 92 to 167 mg/L;
o ORP within the biowalls remains at -144 to -166 mV;

o Sulfate remains less than 32 mg/L, with only a small rebound in sulfate in the B! Biowall.
This level is still substantially lower than background concentrations (up to 1,060 mg/L at
MWT-29 in fourth quarter 2007); and )

7

o Methane remains at 11 mg/L or higher.

Therefore, highly anaerobic conditions remain within the biowalls and sufficient levels of organic
carbon are being sustained for effective anaerobic degradation of chlorinated ethenes.

3.3 Chemical Data Analysis and Groundwater Remedy Evaluation

Table 3 summarizes chlorinated ethenes detected in groundwater during the four quarters of the first
year of long term monitoring. Table 3 is organized with the wells listed in the direction of
groundwater flow, with the most upgradient well listed first and the most downgradient well listed
last. A complete presentation of the groundwater data is provided in Appendix A. Figure 5 presents
the chlorinated ethene data for the four quarters. The discussion below presents analysis of the
groundwater data from the first year of the LTM program and addresses how the remedial action
objectives are being achieved.

Achievement of first performance monitoring ebjective:

e Confirm that there are no exceedances of contaminants of concern (COC} groundwater
standards at the off-site trigger monitoring well MW-506;

Concentrations of chlorinated organics near the site boundary (PT-24) and at the off-site well, MW-
56, remain low or non-detect, with no significant increase (i.e., approaching regulatory standards) in
the concentration of cis-DCE or VC. TCE and VC were not detected in any of the quarters at MW-
56, and DCE was detected below the Class GA groundwater standard (5 pg/L), shown in Table 3.
The first year of long-term monitoring confirmed that there were no exceedances of COC
groundwater standards at MW-56.
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Achievement of second performance monitoring objective:

» Document the effectiveness of the biowalls to remediate and attenuate the chlorinated ethene

plume;

Concentrations of chlorinated ethenes at well MWT-26 (between Biowall A and Biowall BI) have
steadily declined for each quartefly monitoring event to concentrations of 2.8 pg/L. of TCE, 2.8 ng/L
of cis-DCE, and less than 1.0 pg/LL (non-detect) of VC (all below regulatory standards).
Concentrations at MWT-24, located downgradient of Biowall C2, similarly show a steady decline in
cis-DCE for each monitoring event (from 210 pg/L in the first quarter to 6.7 pg/L. in the fourth
quarter), and a substantial decline in VC (from 45 pg/L in the second quarter to 3.8 pg/L in the fourth
quarter). TCE has consistently been below 2 pg/L at MWT-24.

Upgradient of the biowall systems, TCE was detected above the Class GA groundwater standard (5
pg/L) at concentrations ranging from 2,000 pg/L. to 2,700 pg/L. at PT-18A and 26 pg/L to 55 pg/L at
MWT-25 over the four quarterly sampling events, shown on Table 3. TCE concentrations within the
biowalls (MWT-27, MWT-28, and MWT-23) remain below detection limits, which is an expected
performance measure. However, it is just as significant that concentrations of DCE or VC are not
elevated within the biowalls. This suggests complete mineralization of chlorinated ethenes, perhaps
involving multiple anaerobic degradation processes. Ethene is only slightly elevated within the
biowalls, but this is not unusual. Ethene is not produced by anaerobic oxidation of ¢is-DCE or VC, or
by abiotic transformation of chlorinated ethenes by reduced iron sulfides. In addition, ethene may be
further reduced under highly anaerobic conditions and is volatile (may off-gas) relative to other
biogenic gases (carbon dioxide and methane) produced within the biowalls. Therefore, the biowalls
are operating as expected with no loss of performance. TOC concentrations remain sufficiently
elevated to promote effective degradation of chlorinated ethenes within the biowalls.

The changes in groundwater concentrations of TCE, DCE, and VC as the groundwater passes through
the biowalls are shown in Figures SA through SD for Quarters 1, 2, 3, and 4, respectively. The
figures show that the concentrations of TCE in groundwater are reduced to concentrations below the
detection limit within the biowalls. The concentration of TCE does rebound as the distance away
from Biowalls C1/C2 increases as residual levels of TCE desorp from the soil. These results indicate
that when groundwater is intercepted and treated by the biowalls, a measurable (albeit slower)
improvement in downgradient water quality will occur.

Anaerobic degradation of TCE may also occur downgradient of the biowalls in the aquifer formation
due to soluble organic carbon released from the biowalls. It is notable that concentrations of cis-DCE
and VC are highest downgradient of the biowalls, and not within the biowalls. This suggests that
sequential biotic reductive dechlorination of chlorinated organics is the primary degradation process
in the downgradient reaction zones, with low levels of TCE being released by desorption from the
aquifer matrix or from back diffusion of contaminated groundwater from low permeability sediments.
A further indication of biotic reductive dechlorination is the elevated concentration of ethene (200
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pg/L) observed at well location MWT-29 during fourth quarter monitoring. Further downgradient,
TCE was detected at MWT-7 (310 feet from C1/C2) at a maximum concentration of 510 pg/L in the
fourth quarter; it is likely that the effects of the biowalls have not reached this part of the plume,
which is expected after only one year since the biowall installation.

Achievement of third performance monitoring objective:

»  Confirm that groundwater concentrations throughout the plume are decreasing to eventually
meet GA standards.

In general, concentrations of TCE, ¢is-DCE, and VC decreased over the four sampling events (with
some seasonal variation) at the wells near the biowalls and downgradient of the biowalls. Time plots
for monitoring wells MWT-25, MWT-26, MWT-27, MWT-29, MWT-22, PT-22, MWT-23, MWT-
24, and PT-24 are presented in Figures 6A through 6I, respectively. The plots show an overall
decreasing trend for COCs, though Figure 6E (MWT-22) and Figure 6F (PT-22) show that cis-DCE
may increase initially as TCE decreased, and VC increases as concentrations of cis-DCE decrease,
specifically in wells near the biowalls. This increase is expected when reductive dechlorination is
occurring; however, over time, the concentrations of cis-DCE and VC are expected to diminish. The
time plots of the downgradient wells (MWT-29, MWT-22, PT-22, MWT-24, and PT-24) show that
the TCE concentrations measured in the wells in the vicinity of the biowalls and downgradient of the
biowalls are decreasing.

An exponential regression, which matches the rate of decay typical for biological processes, has been
calculated for the monitoring wells as a means of calculating an estimate of the time it will take for
the concentrations of chlorinated organics to meet their respective GA groundwater standards. Table
4 summarizes the trend for each contaminant in each well and provides an estimate of the date that
the standards will be achieved based on the exponential regressions. This table shows that with the
exception of the source well (PT-18A), PT-17, and MWT-7, all concentrations at the wells have
either reached the Class GA groundwater standard or are expected to reach their respective standards
by 2014. These dates are intended to provide an indication of the timeframe required for
concentrations to reach acceptable levels, and are not meant as a time commitment for the remedy.
There may be limiting factors in reaching the groundwater standards by the specified date, such as
desorption and back diffusion from low permeability sediments, which may drive the actual time
required to reach compliance. The time plots with the regression lines are included as Appendix B.

Time plots of the data for PT-18A, PT-17, and MWT-7 (Figures 7A, B, and C) include historic data
prior to the installation of the biowalls. Figures 7A and 7B indicate that there is an overall
decreasing trend for the COCs at PT-18A and PT-17, respectively, even though more recent data has
been increasing. The concentrations of TCE at PT-18A (located upgradient of the biowalls), MWT-7,
and PT-17 (both located well downgradient of Biowall C2) do not appear to have been impacted by
the biowall system and dates to achieve compliance cannot be estimated due to the natural variation
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in concentrations over time. Concentrations at these wells are within historical levels and that the

Army will continue to evaluate any impact from the biowall on this portion of the plume.

Other Compounds

Other non-chlorinated organics were detected in the groundwater, shown in Appendix A. Toluene
was detected in five wells, and exceeded the NYSDEC Class GA groundwater standard at three of the
wells located within the biowalls at MWT-27 (7.3 J pg/L in Q4), at MWT-28 (in all four quarters
ranging from 160 pg/L. to 340 J pg/L. — average of the sample and its associated duplicate), and
MWT-23 (in Quarters 2, 3, and 4 at concentrations ranging from 7.4 pg/L to 580 pg/L. — average of
sample and associated duplicate concentrations). Ethyl benzene was detected once in Biowall C2 at
MWT-23 during the Quarter 3 event at a concentration below its Class GA groundwater standard, 1.3
J png/L. Neither toluene nor ethyl benzene is a historic contaminant of concern, and the detections of
toluene and ethyl benzene are not believed to be associated with historic site operations or with
degradation products of reductive dechlorination. The higher detections of toluene were observed in
two isolated wells (MWT-28 and MWT-23) and were not detected at significant concentrations
downgradient of these wells. The Army will continue to monitor the concentrations during
subsequent monitoring events.

Ketones were detected in the monitoring wells at the site, with higher concentrations detected in the
wells located within the biowalls, shown in Appendix A. The maximum detections of acetone and
methyl ethyl ketone were observed at the well located in Biowall B2, MTW-28, at concentrations of
2,600 J pg/l. and 4,900 J ng/L, respectively, during the first quarter. Concentrations of ketones have
decreased significantly in the more recent sampling events. Ketones, produced by fermentation
reactions in the biowalls, readily degrade in aerobic conditions and were not detected within 100 feet
of the site boundary.

The complete data for all four sample quarters is included in Appendix A.
34 Biowall Recharge Evaluation

The RDR calls for a recharge evaluation at the end of the first year of quarterly monitoring. A
recharge evaluation, defined on Figure 7-3 of the RDR and presented below, is the determination of
the need to recharge a biowall segment. The evaluation consists of the following:

e Determining the need to recharge a biowall segment requires a review of chemical
concentrations and geochemical parameters by an experienced professional. A specific,
absolute set of conditions or parameter values are not appropriate to determine the need to
recharge. Rather, a lines-of-evidence approach will be used that correlates a decrease in the
efficiency of the system to degrade chloroethenes to geochemical evidence that indicates the
cause is due to substrate depletion.
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o The following parameters will be evaluated on an annual basis using at least two consecutive

rounds of sampling data in order to determine if recharge of the biowalls is necessary:

— COC concentrations in the wall (e.g., MWT-27, MWT-28, and MWT-23). If COC
concentrations have rebounded by greater than 50% for any single sampling event, this

will indicate that recharge should be considered. Concentrations within the biowalls, not

at downgradient locations, will be used to make this evaluation so that the effectiveness

of the wall itself is being measured without the interference of effects such as desorption

and mixing.

—  Geochemical parameters, specifically ORP, TOC, and DO, in the wall (e.g., at MWT-27,
MWT-28, and MWT-23). Benchmark values will be used initially to evaluate anaerobic
conditions in the groundwater. These benchmarks are:

ORP <-100 mV

TOC > 20 mg/L

DO < 1.0 mg/L

Parameters described in (a) and (b) above are intended to be used as guidelines and will be considered

in the evaluation if, and when, a depletion of bioavailable organic substrate results in a rebound in

geochemical redox conditions under which effective biodegradation does not occur.

A recharge evaluation indicates that recharging the biowalls is not necessary at this time. Section 3.2

presents the geochemical data and the analytical data, showing that the geochemical parameters are

positive indicators that reductive dechlorination is occurring.

Benchmark | MWT-27(Qs 1,2,3,4) | MWT-28(Qs 1,2,3,4) | MWT-23 (Qs 1,2,3,4)
Value
ORP (mV) <-100 -158,-145, -141, -166 -150,-113,-131,-151 -122,-109,-87, -144
TOC (mg/L) >20 2050, 1350, 755, 167 1775, 171, 309, 92 260,210, 303, 151
DO (mg/L) <1.0 0.25,0.08, 0, 0.06 0.16, 0.09, 0, 0.08 0.26, 0.35,0, 0.12

This table shows that the geochemical parameters meet the benchmark values and groundwater

conditions are as expected. This is further established by a review of the change in concentrations at
MWT-27 (Biowall B1), MWT-28 (Biowall B2), and MWT-23, summarized below.

TCE (pg/L) | cis-DCE (pg/L) VC (pg/L)
Ql ND ND ND
MWT-27 Q2 ND ND ND
Q3 ND ND ND
Q4 ND ND ND
MWT-28 Q1 ND ND ND
Q2 ND ND ND
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Q3 ND ND ND
Q4 ND ND ND
Q1 ND 60 23

W Q2 ND 1 4.8
Q3 ND 3.1 ND
Q4 ND 3.6 3.65

The analytical data shows that concentrations at MWT-27 and MWT-28 have remained below
detections limits, and at MWT-23 concentrations were either below the detection limit or decreasing
since the first sampling quarter. Based on a review of the analytical and geochemical data, the

biowalls do not need to be recharged and the system is meeting the long-term monitoring objectives
established in the RDR (Parsons, 2006b).

3.5 Soil Remedy Evaluation

Part of the remedial action was installing a 12-inch vegetative cover over the Ash Landfill and the
NFCL. The covers have been inspected and field observations noted that the landfills are vegetated
with grasses and clovers. At the NCFL, visual observations noted a small amount of soil erosion and
the presence of deer trails; however, the erosion and the trails cut less than 6 inches into the cover.
Therefore, underlying soil has not been exposed to the environment. The Army will continue to
monitor the integrity of the covers and ensure that the vegetative covers have not been breached and
that the underlying soil is not exposed.

3.6 Land Use Controls (LUCs)

The remedy for the Ash Landfill OU requires the implementation and maintenance of land use
controls (LUCs) at the two sites. The LUC requirements are detailed in the “Land Use Control
Remedial Design for SEAD 27, 66, 64A, Final” (2006). The selected LUCs for the Ash Landfill QU

are as follows:
e Prevent access to or use of the groundwater until cleanup levels are met;

e Maintain the integrity of any- current or future remedial or monitoring system such as
monitoring wells and impermeable reactive barriers;

e Prohibit excavation of the soil or construction of inhabitable structures (temporary or
permanent) above the area of the existing groundwater plume; and

¢ Maintain the vegetative soil layer over the ash fill areas and the NCFL to limit ecological
contact.

As part of the LTM program, the Army inspected the site to determine that the LUCs are being
maintained. While performing the groundwater sampling, it was confirmed that no prohibited

March 2008 Page 16
P:\PIT\Projects\Seneca PBC I\Ash Landfill LTM\Annual Report\Text\Ash Annual Rpt Mar08.doc



Seneca Army Depot Activity Draft Annual Report & One-Year Review for the Ash Landfill

facilities have been constructed and no access to or use of groundwater was evident. As discussed in
Section 3.5 above, the vegetative covers are limiting ecological contact with the underlying soil.

3.7 Operating Properly and Successfully

The USEPA’s “Guidance for Evaluation of Federal Agency Demonstrations (Section 12(h)(s))”
outlined the implemented design has met the requirements for “operating properly and successfully”.
The Army believes that the remedial action completed at the Ash Landfill has demonstrated that it
meets the “operating properly and successfully” designation.

The remedial action is operating “properly”.

The USEPA guidance describes that “a remedial action is operating ‘properly’ if it is operating as
designed.” The Construction Completion Report (CCR) (Parsons, 2007) details that the construction
of the vegetative covers were installed as designed, meeting or exceeding the 12-inch of soil
requirement as a cover. Section 3.5 above describes that the covers are intact and effectively prevent
ecological contact with the underlying soil; therefore, the vegetative covers are operating properly.

The CCR also details the construction of the biowalls; deviation from the design resulted in the
placement of additional muich in the biowalls, which were thicker than designed. As this is an
enhancement of the design, it is fair to say that the biowalls were constructed as designed. The
geochemical data presented and discussed in Section 3.1 indicates that anaerobic conditions favorable
to reductive dechlorination have been established in the areas of the biowalls, which was the
expectation of the design of the biowall system.

The remedial action is operating “successfully”.

A remedial action may receive USEPA’s designation of operating successfully (1) if “a system will
achieve the cleanup levels or performance goals delineated in the decision document” and (2) if the
remedy is protective of human health and the environment. The data presentation in Section 3.3
above demonstrates that concentrations of VOCs are decreasing and will eventually meet the Class
GA groundwater standards. The time plots presented in Figure 6 (A through I) show a decreasing
trend for the COCs; Table 4 summarizes the trends in concentrations and provides a time estimate
based on exponential regressions of the time plots. The time estimates are not exact dates that Class
GA groundwater standards will be achieved; rather they serve to demonstrate that the concentrations
in groundwater will eventually meet the groundwater standards. Recent inspection of the vegetative
covers at the Ash Landfill and the NCFL indicate that the covers are preventing ecological receptors

 from contacting the underlying soil. The LUCs have been maintained and no one is accessing the
groundwater; therefore, there is no threat to human health. Based on a review of the site data,
inspection of the condition of the vegetative covers, and confirmation that the LUCs are being
maintained, the Army believes that the remedial action is operating successfully.
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Based on an assessment of the design and construction of the remedial action, as well as an evaluation
of the geochemical and analytical data from the first year of quarterly groundwater monitoring, the
Army believes that the remedial action at the Ash Landfill meets the requirements to be designated as
“pperating properly and successfully”.

4.0 LONG-TERM MONITORING CONCLUSIONS AND RECOMMENDATIONS
4.1 Conclusions

Based on the results of the long-term monitoring at the Ash Landfill since the installation of the full-
scale biowalls, the Army has made the following conclusions:

e TCE within the biowalls remains below the detection limits;

e TCE, ¢cDCE, and VC are present in the groundwater at the site at concentrations above the
Class GA groundwater standard;

e Chemical results indicate that the chlorinated ethenes are decreasing as they pass through the
biowall systems;

e Geochemical parameters indicate that reductive dechlorination is occurring and that
anaerobic treatment zones are established within and downgradient of the biowalls;

e Concentrations of chlorinated ethenes detected near the site boundary (PT-24) and at the off-
site well (MW-56) are below Class GA groundwater standards;

e Additional monitoring is required to observe the COC trends at PT-18A, PT-17, and MWT-7;
e Recharge of the biowalls is not necessary at this time; and

e The remedial action meets the requirements of the USEPA’s “operating properly and
successfully” designation.

4.2 Recommendations

Based on the first four quarters of long-term monitoring, the Army recommends modifying the
frequency of monitoring based on the process detailed in the RDR in Figure 7-3, included in this
annual report as Figure 8. The recommendations for LTM for year two of monitoring are as follows:

¢ The biowall process monitoring wells (MWT-26, MWT-27, MWT-28, MWT-28, MWT-29,
and MWT-23) will be monitored on a semi-annual basis. Each year a recharge evaluation
will be completed. After recharge is conducted, MWT-26, MWT-27, and MWT-29, will be
excluded from the LTM program, as advised in Figure 8. MWT-28 and MWT-23 will
continue to be monitored as part of the performance monitoring wells.
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5.0

The performance monitoring wells (PT-17, PT-18A, PT-22, PT-24, MWT-7, MWT-22,
MWT-24, and MWT-25) will be monitored on a semi-annual basis instead of the current
quarterly basis. The concentrations of COCs, specifically TCE, detected in the wells located
downgradient of the source area (near PT-18A) showed decreasing trends over the four LTM
events, with the exception of data at MWT-7, which showed no significant change in
concentrations. To better monitor the progress of the treatment zone, additional geochemical
parameters (TOC, sulfate, and methane, ethene, and ethane) will be analyzed at PT-17 and
MWT-7 for the next two semi-annual events, and the inclusion of these parameters afier the
two rounds will be reevaluated in the next Annual Report. The addition of geochemical
parameters to the analytical requirements for PT-17 and MWT-7 will allow for an assessment
of the establishment of treatment zones around these wells and for the development of a time
estimate for the concentrations at these wells to reach the groundwater standards.

The off-site performance monitoring well (MW-56) will continue to be monitored on a semi-
annual basis.

The vegetative covers at the Ash Landfill and the NCFL will be inspected annually to ensure
that they remain intact and protective of ecological receptors.

The Army recommends that the USEPA designate the remedial action at the Ash Landfill OU
as “operating properly and successfully”.

The frequency of monitoring will be reviewed based on the process outlined in Figure 8 in
the annual report submitted after the completion of the second year of LTM.
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Table 1
Groundwater Sample Collection
Ash Landfill Annual Report
Seneca Army Depot Activity

Monitoring Well Group Laboratory Analysis
Monitoring On-Site Biowall Off-Site VOC TOC MEE Sulfate
Wells Plume Process | Performance 82608 9060A RSK-175 EPA 300.1

PT-18A X (al)) X

MWT-25 X (all) X

MWT-26 X (al) X X X X
MWT-27 X (all) X X X X
MWT-28 X (all) X (all) X X X X
MWT-29 X {ally X {all) X X X X
MWT-22 X {all) X

PT-22 X {all) X

MWT-23 X (all) X (all) X X X X
MWT-24 X (alh X

PT-17 X (all} X

MWT-7 X (all) X

PT-24 X (ali) X

MW-56 X (1,3) X

Note:

All samples were analyzed for field parameters including pH, ORP, dissolved oxygen, conductivity,
temperature, and turbidity.

temperature, and turbidity.

(all) - This well was sampied in all four quarters of the LTM,

(1,3) - This well was sampled in Quarters 1 and 3 of the LTM.

PAPIT\Projects\Seneca PRC Msh Landfil LTMAnnual ReporiTables\AR Table 1 - LTM GW Sample Collection.xls 2/19/2008



Upgradisnt

v
Downgradient

Groundwate

emical Data
Ash Landfil: ~inual Report
Seneca Army Depot Activity

NO = Non-detect.
NS = Not sampled: water level was below the Indicator probe,

> = The concentration exceaded the range of the Hach DR/8SD Colorimeter fleld kit.

1Q2007 - First round of LTM (January 2007)
2012007 - Second round of LTM (March 2007)
3Q2007 - Third round of LTM {June 2007)

4Q2007 - Fourth round of LTM {November 2007)

Emply ceils indicate that the specified analysis was not completed for that well. The boided weils are the five wells included in the biowail process monitoring greup.

P:PIT\ProjectsSenecd BAL WA IERGMITHEN A RARS FHIBRSVATY ARSNP WaIEHeHNRIAIaA4aNiRe Ripwall process wells only.

well ID Location Description Sample ID Sample pH Turbldity Specific [2]s] ORP TOC Suifate Ethane Ethene | Methane |[Manganese| Ferrous
Round (NTU) | Conductance|{ {mgl) {mV) (mg/L} (mo/l) {ugiL}) {ugil} (ugil) {ug/L} [ron
L {mS/cm) {ug/t)
PT-18A  |upgradient of walls ALBW20059 1Q2007 6.63 141 169 1.33 93
ALBW20074 2Q2007 6.44 110 2.87 0.76 -177
ALBW20088 302007 6.71 5 1.66 D =23
ALBW20103 4Q2007 6.41 0.0 125 0,04 -5
MWT-25 |upgradlent of Biowall A ALBW20064 1Q2007 8 9.6 0.2¢ 2.83 63
ALBW20079 2Q2007 7.27 14 2.2 2.8 52
ALBW20093 3Q2007 7.36 6.2 2.43 4.14 100
ALBW20108 402007 6.2 0 1.2 .21 65
MWT-26 jupgradient of Blowalls B1/B2 | ALBW20086 1Q2007 6.89 10 2 1.84 -3 3.9J 958 ND ND ND
ALBW20081 2Q2007 7.26 L] 1.9 0.48 -135 15.2 738 0.4 7.8 210 241 >33
ALBW20095 Q2007 6.89 2.2 1.94 0.21 170 10.3 473 1 13 390 31 >3.3
ALBW20111 4Q2007 7.08 50 1.9 8.89 «40 6.1 1060 0.16 0.4 44 0.0 1.08
MWT-27 [in Biawall B1 ALBW20057 1Q2007 6.34 120 5.31 0.25 -158 20804 ND ND ND
ALBW20082 2Q2007 6.65 87 4.37 o.08 -14§ 1350 ND 0.15 2.7 15,000 >22 >3.3
ALBW20096 3Q2007 6.59 154 3.35 0 -141 754.5 19J 0.0805 0.33 13,500 >22 >3.3
ALBW20112 4Q2007 6.43 58 5,76 0.06 -166 167 31.7 ND 0.014 J 13,000 > 22 2,19
MWT-28 (in Biowall B2 ALBW20058 1Q2007 7.5 163 0.61 0.18 -150 1775 4 1.7 ND ND 12,500 J
ALBW20083 2Q2007 6.5 21 2.3 0.09 113 171 ND 0.67 0.48 19,000 75 >33
ALBW20098 3Qzo07 6,56 100 274 0 -131 309 ND 0.01J 0,057 11,000 >22 >33
ALBW20113 4Q2007 6.48 10 1.72 0.08 -151 92 ND 0.014 J ND 11,000 >22 2,15
MWT-29 |downgradient of Biowall B2 ALBW20070 1Q2007 6.49 7.2 2.1 0,33 76 2514 113 ND ND ND
ALBW20084/5 2Q2007 6.8 1.7 2,21 0.39 -53 36.7 173 25 150 8,100 7.5 >3.3
ALBW20099 3Q2007 6.64 1.8 1.68 0.11 79 16,7 151 13 160 2,800 8.1 2,84
ALBW20114 4Q2007 7.04 12.2 1.88 0.21 -101 20.9 289 19 200 2,600 8.6 >3.3
MWT-22 downgradient of Biowalt B2 ALBW20071 1Q2007 7.7 4.5 0.13 Q.09 -80
ALBW20075 2Q2007 6.72 41 2.16 0.3 65
ALBW20100 3Qz0a7 6.45 2.7 2.03 0.05 -107
ALBW20115 4Q2007 6.53 7.5 1.81 0.18 -132
PT-22 between Biowalls B and C ALBW20060 1Q2007 7.70 4.5 0.13 0.08 -80
ALBW200886 2Qz2007 6.78 7 1.18 0.78 -54
ALBW20089 302007 6.657 0 1.44 0.08 -97
ALBW201D4 402007 5.73 5.1 1.26 .17 -166
MWT-23 |in Biowall C2 ALBW20065 1Q2007 7.2 5 0.2 0.26 “122 2600 ND ND ND 12,000
ALBW20080 2Q2007 6.51 30 1.8 0,35 -109 210 ND 45 59 23,000 54 2.73
ALBW20094 3Q2007 6,3 69.3 1.82 [} -87 303 ND 4.1 0.z8 18,000 >22 2.99
ALBW20109 402007 6.32 21 221 0.2 -144 151 2.8 0.58 0.35 16,000 > 22 2.32
MWT-24 ldowngradient of Biowalls C1/C2 ALBW20083 1Q2007 7.0z 10 0.762 0.27 -160
ALBW20078 202007 6.91 59 1.08 0.32 -146
ALBW20092 3qza07 5.8 5.4 1.48 D.03 -115
ALBW20107 402007 6.81 134 1.32 0.41 -114
PT-17 dewngradient of biowalls ALBW20058 1Q2007 8 38 92 0.23 =111
ALBW20073 2Q2007 7.4 14 0.729 0.76 -151
ALBW20087 3Q2007 €.99 0.4 0.732 0.9 -157
ALBWZ0102 402007 712 8.7 2 NS -24
MWT.7 immed, Upgradient of ZV] wall ALBwW20062 1Q2007 5.8 19.8 D.581 0.01 62
ALBW20Q77 202007 8.95 8 0.763 0.76 52
ALBW20091 3Q2007 3.91 4 0.586 0.19 22
ABLWZ0106 4Q2007 €.88 0 0.9 0.16 14
PY-24 downgradient of ZV1 wall ALBWZ0061 1Q2007 8.1 10 70 0.37 -59
ALBW20076 2Q2007 7.58 ] 0.464 22 -59
ALBW200290 302007 7.22 1.3 D.557 0.13 -80
ALBW20135 4Q2007 7.35 9.7 2.38 0.18 -46
MW-56  |[off-site well ALBW20072 1Q2007 6.85 33 0.462 0.37 -102
ALBW20101 3Qz007 6.9 0 0.603 NS -65
Notes:
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TABLE 3
CHLORINATED ORGANICS IN GROUNDWATER
Ash Landfill Annual Report
Seneca Army Depot Actlvity

PCE 1,1-DCE cis-DCE trans-DCE

- ug/l ugil ugil
Sample Identtfication Sample Date ] ) (5} &
) PT-18A upgradient of walls 3-Jan-07 T u 0.64 16 1 U
Upgradient 17-Mar-07 11U 0.73 1.4 1U
5-Jun-07 1U 1.4 33 1U
15-Nov-07 1 U H 21 3.4 U
MWT-25 upgradient of Biawall A 3-Jan-07 14 1 056 J Y]
17-Mar-07 11U 1 12 1 U
6-Jun-07 1U 1 65 J 1U
15-Nov-07 1.U il 1 U 1y
MWT-26 upgradient of Biowalls B1/82 3-Jan-07 iU i 068 J Tu
17-Mar-07 1U 1 1 1U
5-Jun-07 1U 1 07 J 4.4 14U
15-Nov-07 R 1 1 U iU 1
MWT-27 tn Biowall B1 3-Jan-07 20U 20 J 20 Ul 20 UJ 20 UJ
16-Mar-Q7 Y] 20 V] 20 U 20 U 20 U
5-Jun-07 20 U 20 u 20 U 20 U 20U
15-Nov-07 10 U 10 V] 10 U 10 U 10 U
MWT.28 in Blowall B2 3-Jan-G7 20 U 20 uJ 20 UJ 20 UJ 20 UJ
18-Mar-07 20 U 20 U 20 U 20 U 20 U
5-Jun-07 20 U 20 U 20 U 20U 20 U
15-Nov-07 S 5 9] 5 U 5 U s u
MWT-28 |downgradient of Biowall 82 3-Jan-07 2 U 2 y, 6.5 1 2 U
16-Mar-07 4 U 4.5 7.8 45 u
5-Jun-07 2 u 2 2.1 2 U
14-Nov-07 1 U 1 0.63 J 1
MWT-22 downgradient of Blowali 82 3.Jan-07 2 U 2 27 2-U
17-Mar-07 4 u 4 4 U 4 U
&-Jun-07 1U 1 a2 1 U
14-Nov-07 1u 1 0.85 J 1 u
PT-22 between Biowalls B and C 3-Jan-07 1T u 1 0.86 J 1"y
15-Mar-07 1 U 1 0.5t J 1U
5-Jun-07 1 U 1 072 J tu
14-Nov-07 1 U 1 0.67 J ; 1 U
MWT-23 in Blowall C2 3.Jan-07 4 U 4 4 9] 4 u
16-Mar-07 4 U 4 4 u 4 u
6-Jun-07 24U 2 2 U 2 u
16-Nov-07 7 U 2.85 7 U 7 9]
MWT-24 downgradient of Biowalls C1/C2 3-Jan-07 tu 1 21 P i 81 J
15-Mar-07 1 U 1 aBa  J i 083 J
5-Jun-07 2u 2 2 u -
13-Nov-07 1 U 1 i U 1 U
PT-17 downgradient of biowalls 2-Jan-07 tu i 47 KK T u
15-Mar-07 2 Ui 2 2 U 2 U
§-Jun-07 tu 1 077 J bV
13-Nav-07 1 U i 054 J i i)
MWT.7 immed. Upgradient of ZVI wail 4-Jan-07 1 U 1 U 14U
15-Mar-07 1U 1U Gl
5~Iun-07 11U 1u 1U
13-Nov-07 14y 1y A 14U *
PT-24 downgradient of 2Vl wall 2-Jan-07 1Y 0.86 J a6 J 0868 J
15-Mar-07 1u 0.81 J 1u 14
8-Jun-07 14U 1.8 26 075 J
v 13-Nov-07 1, il Ty 1u 0.56 J
Downgradient MW-56 off-site well 4-Jan-07 1 U 1w Y] 1 U
§-Jun-07 1 U 1 U 1 U 1 U
Note:

1) Sample duplicate pairs were collected at MWT-28 in Jan-07, at MWT-26 in Mar-07, at MWT-27 in Jun-07, and at MWT-23 in Nov-07. If an analyle was delscted in the sample
but not detected in the duplicata (or vice versa). the nan-detect value was taken at half and averagead with the detected value.
(5} = Class GA groundwater standard
U = compound was not detected
orted value is an estimated concentration
i @fim’}gm[ﬁ%ﬁﬁ Shading indicates cancentration detected above its Class GA groundwater standard.

P PITiProjecisiSeneca PEC NAsh Langdfil LTMWAnRwal RepornT ablestAR Table 3 - VOC Cancenbrations. vis 219058



Table 4
Groundwater Trends

Ash Landfiil Annual Report
Seneca Army Depot Activity

Sampled

Wells Locatjon TCE cis-1,2-DCE vC
PT-18A" Source Area (Upgradient of Sample Date:  Nov-07 2700 720 8.2
Biowalls) Trend: Increasing Increasing Increasing
Est. Date”;
MWT-25 Upgradient of Biowall A Sample Date:  Nov-07 26 17 0.64
Trend: Decreasing Decreasing Compliant
Est. Date®: 5/31/2007 10/4/2009 5/29/2007
MWT-26 Upgradient of Biowalls B1/B2 | Sample Date:  Nov-07 2.8 2.8 11U
Trend: Compliant Compliant Compliant
Est. Date’: 6/30/2006 12/2212006 7/7/2006
MWT-27 In Biowalt B1 Sample Date:  Nov-07 i0u 10U 10U
Trend: Non-Detect Non-Detect Non-Detect
Est. Date”: 7/17/2008 7/21/2007 8/19/2009
MWT-28 In Biowall B2 Sample Date:  Nov-07 5U 5U 5U
Trend: Non-Detect Non-Delect Non-Detect
Est. Date”: 12/1712007 1211712007 7/3/2008
MWT-29 Downgradient of Biowall B2 Sample Date:  Nov-07 4.4 96 74
Trend: Compliant Decreasing Decreasing
Est. Date®: 3/25/2008 7/21/2009 7/26/2010
MWT-22 Downgradient of Biowall B2 Sample Date:  Nov-07 2.6 99 180
Trend: Compliant Decreasing Increasing
Est. Date”: 3/5/2007 4/25/2015 5/21/2003
PT-22 Between Biowalls B and C Sample Date;  Nov-07 9.7 30 11
Trend Decreasing Decreasing Decreasing
Est, Date’: 10/8/2009 5/1/2006 7/31/2014
MWT-233 In Biowall C2 Sample Date:  Nov-07 7U 3.65J 3.65J
Trend: Non-Detect Compliant Decreasing
Est. Date’; 10/5/2006 1/7/2007 2/16/2008
MWT-24 Downgradient of Biowalls C1/C2 | Sample Date:  Nov-07 1.6 8.7 3.8
Trend: Compliant Decreasing Decreasing
Est. Date”: 10/20/2010 2/1/2008 12/10/2008
PT-17" Downgradient of Biowalls Sample Date:  Nov-07 15 27 22
Trend: Increasing Decreasing No Trend
Est. Date?:
MWT-7" Immed. Upgradient of ZVi wall | Sample Date:  Nov-07 510 90 24
Trend: Increasing Increasing Increasing
Est. Date’:
PT-24 Downgradient of ZVI wall Sample Date:  Nov-07 3.8 39 11U
Trend: Compliant Decreasing Compliant
Est. Date?: 10/21/2007 3/29/2013 71912005
Notes:

1. The concentration of TCE at these wells has not been impacted by the biowall system and daies to achieve compllance cannol be estimated at this time due
to the natural variation in concentrations over time.

2. The date that the groundwater standard will be achieved is estimated based on an exponential regression of the time pilots for each well. The

dates are rough estimates that indicate that the groundwater concentrations will eventually reach the GA slandard and are not intended to represent
a definitive timeframe for achieving the GA standards,
3. The concentrations presented were an average of the samiple and its associated duplicate.

U = compound was not detected

J = the reporled value is an estimated concentration

P:APIT\Projects\Seneca PBC NAsh Landfill LTMWAnnual ReportiTables\AR Table 4 - Groundwater Trends.xls
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Figure 3
Reductive Dechlorination of Chlorinated Ethenes
Ash Landfill Annual Report
Seneca Army Depot Activity
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Fig...s 5A

Concentrations of VOCs Along the Biowalls - Quarter 1, 2007

Ash Landfill Annual Report

Seneca Army Depot Activity
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Figure -

Concentrations of VOCs Along the Biowalls - Quarter 2, 2007

Ash Landfill Annual Report
Seneca Army Depot Activity
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Figure - <
Concentrations of VOCs Along the Biowalls - Quarter 3, 2007
Ash Landfill Annual Report

Seneca Army Depot Activity
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Figure o

Concentrations of VOCs Along the Biowalls - Quarter 4, 2007

Ash Landfill Annual Report
Seneca Army Depot Activity
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Figure 6A

Concentrations of Chiorinated Organics Over Time at MWT-25

Ash Landfill Annual Report

Seneca Army Depot Activity
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Figure 6B
Concentrations of Chlorinated Organics Over Time at MWT-26
Ash Landfill Annual Report

Seneca Army Depot Activity
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Figure 6C
Concentrations of Chlorinated Organics Over Time at MWT-27
Ash Landfill Annual Report

Seneca Army Depot Activity
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Figure 6D
Concentrations of Chlorinated Organics Over Time at MWT-29
Ash Landfill Annual Report

Seneca Army Depot Activity
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Round 2 data is the average of the sample and its duplicate.
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Figure 6E
Concentrations of Chlorinated Organics Over Time at MWT-22
Ash Landfill Annual Report

Seneca Army Depot Activity
20
0 1st Quarter 2nd Quarter 3rd Quarter 4th Quarter
180
160
 [eee=TCE

140 —=—cis 1,2 - DCE
= 120 P — - —- TCE & DCE GA Std (5 ug/L)
s Al — — — VC GA Std (2 ug/L)
<
=]
"é 100 i ~m
= % \/ /
Q
e
8 80 ——

/’/’///
N \;///1/

60

40

20

0 ety i T e
Nov-06 Jan-07 Mar-07 Apr-07 Jun-07 Aug-07 Sep-07 Nov-07 Jan-08

Time (months)

P:\PiT\Projects\Seneca PBC I\sh Landfili LTM\Annual Report\Figures\AR Figure 6 - Well Concentrations Over Time.xls MWT-22 3/5/2008



Figure 6F
Concentrations of Chlorinated Organics Over Time at PT-22
Ash Landfill Annual Report

Seneca Army Depot Activity
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Figure 6G
Concentrations of Chlorinated Organics Over Time at MWT-23
Ash Landfill Annual Report

Seneca Army Depot Activity
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Figure 6H
Concentrations of Chlorinated Organics Over Time at MWT-24
Ash Landfill Annual Report
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Figure 6l

Concentrations of Chiorinated Organics Over Time at PT-24

Ash Landfill Annual Report
Seneca Army Depot Activity
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Figc 7A
Historic Concentrations of Chlorinated Organics at PT-18
Ash Landfill Annual Report
Seneca Army Depot Activity
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Fi 7B
Historic Concentrations of v..iorinated Organics at PT-17
Ash Landfill Annual Report
Seneca Army Depot Activity
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Fiy 7C
Historic Concentrations of Chlorinated Organics at MWT-7
Ash Landfill Annual Report
Seneca Army Depot Activity
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NOTES:

1. Achieving GA Stds: The condition of achieving GA slandards applies to achieving groundwater slandards for ali COCs in
all of the On-Site Plume Wells. If GA standards are achieved in the On-Site Plume Wells for two successive monitoring events,
then the remedy is complete and no further monitoring is required at the site.

2. Decreasing Trend: After each year of sampling, the Army will review the results lo determine it the chemical concentrations
of the COCs are increasing, decreasing, or are unchanged. Graphical and statistical analyses will be used as the basis for this
determination. For example, data points will be plotted and a best fit line (linear regression) will be graphed. The slope of the
best fit line is representative of the trend in concentration; a negative slope indicates a decreasing trend in COC concentrations.
A decreasing COC trend indicales that the potential for contaminants to migrate and negatively impact groundwater further
downgradient is decreasing, and that the plume is being effectively managed by the remedy. Any evaluation of trends in
contaminant concentrations will take into account that historic data at the Ash Landfill shows that there are seasonal fluctuations
in contaminant concentrations. Semi-annual monitoring during wet and dry seasons is appropriate until it is established in
which season maximum concentrations are observed. Annual monitoring would occur in the season of maximum
concentrations.

3. Recharge Evaluation:

« Determining the need to recharge a biowall segment requires a review of chemical concentrations and geochemical
paramelers by an experienced professional. A specific, absolute set of conditions or parameter values are not appropriate to
determine the need to recharge. Rather, a lines-of-evidence approach will be used that correlates a decrease in the efficiency
of the system to degrade chloroethenes to geochemical evidence that indicales the cause is due to substrate depletion.

» The following parameters will be evaluated on an annual basis using at least two consecutive rounds of sampling data in order
to determine if recharge of the biowalls is necessary:

a. COC concentrations in the wall. if COC concentrations have rebounded by greater than 50% for any
single sampling event, this will indicate that recharge should be considered. Concentrations within the
biowalls, not at downgradient locations, will be used to make this evaluation so that the effectiveness of the
wall itself is being measured without the interference of effects such as desorption and mixing.

b. Geochemical parameters, specifically ORP, TOC, and DO, in the wall. Benchmark values will be used
initially to evaluate anaerobic conditions in the
groundwater. These benchmarks are:
- ORP < -100 Mv
- TOC > 20 mg/L
- DO <1.0mg/L

Parameters described in a and b above are intended to be used as guidelines and will be considered in the evaluation if, and
when, a depletion of bioavailable organic substrate results in a rebound in geochemical redox conditions under which effective
biodegradation does not occur.

4. Indirect Recharge Evaluation: Once the biowalls are recharged the first time, an indirect recharge evaluation will be
conducted if an increasing trend in COC concentrations is observed in the plume performance monitoring wells. An increasing
trend is a positive slope on the best-it line, described in Note 2 above. Two biowall monitoring wells, MWT-15 and MWT-23,
will be added to the Plume Performance Monitoring program afier the first recharge is completed. The evaluation will review the
chemical and geochemical data and determine if the contaminant increase is a result of poor biowall performance or due to
other issues, such as seasonal variations, recent precipitation events, desorption, efc. As stated in Note 2, a rebound in
concentrations of COCs of 50% in MWT-15 and MWT-23 in two consecutive monitoring rounds is a major indication that
recharge is needed. Once this COC rebound is observed, the geochemical parameter concentrations at MWT-15 and MWT-23
will be reviewed. In addition, conditions at the other plume performance wells will be reviewed and compared to the conditions
observed at those wells at the time that the initiai recharge was required. The Army will determine if similar conditions in the
well provide further proof that carbon source recharge is needed again.



Appendix A
Tablc A-t
Complete Graundwater Data for Ash Landfili Long Term Monitoring
Ash Landfill Annual Repart
Seneca Army Depot Activity

Factity ASH LANDFILL ASH LANDFILL ASH LANDFILL ASH LANDFILL ASH LANDFILL ASH LANDFILL
Loeation [D PT-18A PT-18A PT-184 PT-1BA MWT-25 MWT-25
fdatrix Gw GwW GW Gw GW GwW
Sarmnle 10 ALBW20059 ALBWZ0aT4 ALBW200RB ALBW20103 ALBW20064 ALBW2DQ7¢
Sampie Date 1/3%2007 1772007 6/5/2007 11/15/2007 1232007 34172007
CC Code §a SA SA SA SA SA
Study ID LTM LT™ LTHM (TM LT LT™
Sampling Round 1 2 3 4 1 2
Frequency Number Noumber of  Number of
Maximam of Claanup of Times Samplas
Parameter Units Value Detoction Goal’ Exceedancos Datocted Collected Value [(Q) Valus (Q) Value {Q) Value {Q) Value (Q) Value (Q)
T e e e T e —z s ==
VOCs
1.1, ¢-Trichloroethane UG an 3% 5 0 2 58 1U U 1y 1u 1u 1y
1,1,2.2-Tetrachlaroethane uG/IL 0 0% 5 1] 0 58 1U 11U 14U 1U Ty 1U
1.1.2-Trichloie-1.2,2- Trfluoimathane . UGIL o % 5 a a 58 Tty iu 11Ul 1U Tu U
1.1.2-Trichlomathane uGiL [} 0% 1 a a 58 tu iU 1u 11U 11U Tty
1,1-Bichlarenthane uGiL 1.1 10% 5 a B 58 1U Y U 1U 11U LY
1,1-Oichlomethens UGIL 2.t T% 5 a 4 58 064 3 ar3J 1.4 2.1 1y 1yv
12.4-Tricklorobenzene uGL [o] 0% 5 Q a 58 1U 1U 1y 1U 11U Ty
1.2-0ibrnno-3-chinropropana uGiL 0 0% 0.04 Q a 58 11U iU 1y 1uU 1y ARY)
1.2-Bikrprosthane UG/l 0 0% D Q0086 a a 58 1U 1u ARY) 11U iU Ty
1.2-Dichinmbonzarae UG 4] 0% K] a a 58 11U iU ARY) U iy 1y
§,2-Cichlamethane uGL 56 10% a.6 6 6 58 11U 1U iU Ty 11U U
1.2-Dichlompropano uGiL a 0% 1 ] Q 58 iy iU U 1TU 1u Tu
1,3-Dichisrobenzene UG 0 0% 3 0 4 58 1U 11U U 1U 1y 1u
1.4-Dichlsrabeanzene UG/ 0 0% 3 o " 58 11U 11U LRy 1u iU 14U
Acnlona UGl 2600 4B% ] 28 58 5U i 7 s5U 5U 50
Benzene UG o 0% 1 q 0 58 1u tu Ty iU T Y
Bromodichiormmethane G [} 0% p:led Q a 5B 1uU 1ty Tu U 1u 1
Bromnlarm uGIL o 0% a0 Q Q 58 11U ty 1U iaY) 1u 11U
Carbnn disidflide UG o 0% 0 1) 58 11U [RY) Tu Ty 1u 1u
Carbon talrachlariden uGH c 0% 5 0 a 58 11U U Ty Ty 1u LRY]
Chlmobenzens usL 0 0% 5 n [} 58 Tty U Tty U 11U (R
Chloradibroommethane UG [ 0% a0 0 0 58 kY Y 1y Tty 1y 1v
Chioineihane uGn 1.1 5% 8 0 3 58 1 U Ty tu 11U U U
Chinreform UGiL 27 5% 7 3 3 58 7 Il R7] U 1 U
Cis+1.2-Oichlorarthene ueiL 720 83% s 42 48 58 10 { Ta0) 1] E2)]
Cis-1.3-Cichiovoprapene UG 2] 0% [ ) Q Q 58 ERY) tU 1y YU 1u (%
Cyclohexann uGL o 0% 0 0 5B ty Y TU tu 1u Ty
Oichlorndrflusramethane UG 1] 0% 5 0 0 58 tu ) 1u 1y 1y 1u
Ethy! banzene UGt 1.3 2% 5 0 1 58 U 10 1BY U \RY) 11U
Isopropylbenzons uGn 1] 0% 5 1) 0 58 iU LY Tu 1ty Ty 1u
tArthyl Acetate UGH 8 3% ] z =8 1Y Tl U Tl ARy L)
Methyl Tantbury! Ettrer uGiL 1] 0% 0 1] S8 iy tu Ty T 11U iy
PAethyl bromide: uGiL ] 0% 5 1] a 5B 1y 11U 1Ty Ty Ty Ty
Methyl buty§ ketone UG 0 0% [ Q a8 55U 5u 5U aul 5U 5U
Mathy! chiorida UG 0 0% 5 0 o 58 Ty 1y 1y Ty (RY) Tu
Methyl cysiohexane UG 0 0% ] 0 s8 T4 1V 1u Ty iy Tu
Methyl sthyl ketone UG 4900 34% 0 20 SB 54 35U ERY] suU sy sy
Methy! ssehutyl katone uGiL ¢ 0% 0 a 58 50 5U ERY] su 50 §U
Muthylenn chiarkle UG 18 21% 5 7 12 58 1Ud 11U Y 11U (RY 1u
Styrera [S[c8 [1} 0% 5 [} 0 58 10 1y iy [RY] 10 1u
Tetachiamnethene UGHL a 0% s 0 0 50 1u U Tu Ty LAY Ty
Toluere UG 5600 24% 5 0 14 58 1y 1y T Ty [y Ty
Total Xylanes UG a % 5 o 1) B au au au 3u au au
Trans-1.2-Oichlarpethene UGiL B 50% 5 3 2e 48 16 1.4 a3 2
Ttans-1.3-Dichkropropane UG {t 0% 0.4 0 1] 58 1u 1
Tdchlaroethene uGL 2700 67% 5 Fid 39 5n M [
Trchlarofuninmethane uGa a 0% & 4 % 58 1UJ
Vinyl chloride usA 180 718 2 38 41 58 33| Lo
Othear
Manganase uGiL 56500 100% 300 12 12 12
Ethane UGiL 85 % L] 1? 23
Ethene UG 200 1% [ 17 24
Methane UG:L 23001 88% o 21 24
Sulfate MG/ 1060 58% 250000 g 14 24
Totaf Qrganic Catbon MG 556 100% 4 24 24
Notas

1 The staansqs gnal vatues ara NYSDEC Class GA Gimmdwater Standards {TOGS 1.1 1. June 1998)
2. Shading indicates a concentratinn above GA gmundwater standard,

U = nrmpeurd was nat detaated
J = the mporied valtinos and estimated cancnniration
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Appendin A
Table A-1
Complete Groundwatar Data for Ash Landfill Long Term Monitoring
Ash Landfill Annual Report
Seneca Army Dapot Aativity

Facility ASH LANDFILL ASH LANDFILL ASH LANDFILL ASH LANDFILL ASH LANDFILL ASH LANDFILL
Location ID NNT-26 MWT.25 MWT.26 MWT-26 MWT-26 MWT-26
Matrix Gw GW GW Gw Gw GW
Sample ID ALBW26003 ALBW20108 ALBW20066 ALBW20081 ALBW20058 ALBW20111
Somple Date &/8:2007 11/15/2007 varzoo? 372007 /522007 117152007
QC Code SA SA SA SA SA SA
Study 1D LT™ LT LT™ LT™ LT™ LTM™
Sampling Round a 4 1 2 A 4
Frequency Number Number of  Number of
Maximum of Cleanup of Times Samples
Paramater Units Valuo Detection Goal’ Excoedences _ Detected Collactod Vale (Q} Vaiye (Q) Vajue (Q Valve (Q) Value (Q) Vatue (Q)
uGiL ¢7 3% El "] 2 58 11U U Tty 11U 1U tu
UGL a 0% 5 o 0 58 tRY) U tuU RRY) 14 Ty
1,1.2-Trichiaro- 1,2 2- Tflunrosthane  UGIL 0 % 5 ] [} 58 1UJ U U iU AN 1U
1,1.2-Trichlnroathans uGL Q 0% 1 o 0 58 U U 11U 1y 11U Ty
1,1-Dighloroethane UG 1.1 10% 5 o 6 58 U U iU U 11U U
1.1-Dichinronthe: UGIL 21 % 5 n 4 58 TuU tu U 11U 1y T
1.2 4-Trichlorwobenzena UG 4 0% 5 o 4] 48 1ty U 1U 11U iU 11U
1.2-Dibrama-J-chisropropane UGmL Qa % 0.04 o 0 58 U TU tu 1U iU t Y
1.2-Dihramoethane UGtL [+] 0% 0.0008 0 [+] 58 U Ty Tty 11U fu 1y
1,2-Bizklorobenzene UGL 0 o% 3 0 0 ] iy Ty tu 1y U Ty
1.2-Dichinroathana UG 58 10% 0.6 6 a 58 U 11U Ty 1u U 1y
1.2-Dickinropropane UGIL a 0% 1 o] [+] 58 TuU 1y Ty 1u iy 1Y)
1.3-Dichlorobenzene uGn Q 0% 3 0 0 S8 tu 1u 1y kR Y] 1 1y
1,4-Dichlorobenzenn UGL a 0% 3 0 o Sf 1uU 1y 1y 1U 1u iRt
Acetone usi 2600 48% o 26 58 45 5U ERY) 17 50 s5u
Benzene uGL [ 0% 1 o o 58 11U Ty 1u 1 1u iU
Bramardichiorometinne uGiL a 0% 80 0 [+) 58 11U Ty 1y 1 1 Tu
Bromeform UG ] 0% 80 o Q 58 10 ARY) iU 11U 10 1ty
Carbon disulfide UG/L Q 0% o 0 58 1u \R" iU 11U 1 iRy
Carbaa tatmchloride UGiL a % 5 o [+] 58 1u U U 1u 11U Y]
Chiorphenzene UGHL Q 0% 5 o [+] a8 1y 1uU iy 1U 11U tU
CHioradimmomethane UGl 0 % 80 0 0 58 iU 1u Ty 1y 1u 1y
Chinronthane UGiL 1.1 5% 5 [+] 3 58 iU 1U 1y 1u 1y Ty
Chloreforny uGiL 27 5% 7 3 3 58 tu iU iu 1uU TuU ty
Cls-1.2-Dichloroethene UG 720 B3% 5 43 48 58 E 7] K 28
Cls-1.3-Dichloropropenn UG 4 0% 0.4 [+] o} 58 1U [R*] 1u V) Tu Ty
Cyclobprana uGA 4] 0% o 0 58 11U tuU 1uU u Y Ty
Dichinrodifizoromethany UG 0 0% 5 0 0 58 (Y] 1ty U U 11U 1
Ethyt henzena usn 13 2% 5 o 1 58 11U U LRY) U 1u 1y
tsapronylbenzone UGk o % 5 0 0 58 1y 1U tu u 11U Ty
Methyl Acetate UG/ 8 3% o 2 58 1y 1Ud Ty uJ 1u tud
Mathyl Terlbutyl Ethec UGR 1] % o 0 58 1y 1u 11U u 11U iRY)
Msathyt bromidn UG a 0% 5 ] [+] 58 1u iy U U iy tu
Mathd buty! ketone UG 0 0% o [+] 58 5U s5ul 5U u suU SUJ
Methyl chiordin UGA o} 4% 5 0 [+] 58 iU LRV 1y U 1U 1uU
Mathyl cytiohexang UG/ Q 0% o 0 58 U 1y 1y u tu U
Methy! ethyl ketone uGiL 4600 34% o 20 58 5U 55U 5U s5U 5V
Methyl isobutyl kntene [Slcn o 0% ] [ 58 55U sSuU 5U U s5U 55U
Meihilene chicride uGi 18 2% 5 7 12 58 1y tuU 1y U 1uU LRV
Styrene (Sl a 0% 5 ) 0 58 11U iu iy u Ty tu
Tetrachlorcethene usa a 0% S 0 Q 58 1y 11U 1u u 1y ty
Toluene UG 500 24% 5 i ta 58 1y 11U u 1y 1y
Total Xvlenes UGL Q 0% 5 "] Q0 58 3y 3u U au 33U
Trans-1,2-Dichloroathere UGt B 50% 5 3 29 58 tRY) 06J 07J 1y
Trana-1,3-Dichioropropnne uGH il 0% 0.4 [+ [ 58 AR LAY iU 1y Y]
Trizhicrosthene UG 2700 87% S 27 36 58 L 228 .2 28
Trichlornfuoromathana uGiL [ 0% 5 0 o] 58 tu iy
Vinyl chloride UGiL 180 71% 2 38 4t S8 0.64 J 1RY)
Other
Manpanese UGiL 56000 100% 300 12 12 12
Ethane uGh LE] 7% o 17 24 018
Ethene uGn 200 7% o 17 24 0.4
Methana uGiL 23000 88% 1] 21 24 24 210 aed a4
Sulfate MG 1060 58% 250000 o 1 24 058 738 473 106D
Total Organte Cerbon MG/ 2050 100% o 24 24 JaJ 15.2 w3 .1
Notes:

1 The rleansip gaal vatues arm NYSDEC Class GA Gmundwater Standards {TOGS 1.1 1. June 1098)
2. Sharling mdicates a eoncaniration above GA ginundwater standard,

U = compound was rm) tetected
J = the repoited value is and estimaterd concenteatian
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Appendix A
Table A-1
Complete Groundwater Data for Ash Landfill Lang Teem Monitoring
Ash Landlili Apnual Report
Senaca Army Dopot Activity

Facility ASH LANDFILL ASH LANDFILL ASH LANDFILL ASH LANDFILL ASH LANDFILL ASH LANDFILL
Loeation 10 MWT-27 MWT-27 MWT-27 MWT.27 MwT-27 MWT-28
Matrix Gw GW GW GW T GwW GW
Sampin 1D ALBWZDOOY ALSW2D082 ALBw2n0a7 ALBW20008 ALBW20112 ALBW200R0
Sample Date. 1/3/2007 162007 G/5/2037 872007 111522007 1132007
QC Code SA SA pu gA SA DU
Study 1D LTM LTM LT™ LT LT™ LM
Sarmpling Round 1 2 3 3 a 1
Fraquency Number Numberaf  Number of
Maximum of Cleanup af Times Samplag
Paramotor Units Value Datection Goal Exceadences Detected Collectad Value (Q) Value (O} Valua (Q) Value (Q) Value (Q} Valus (Q)
e e R TR
VOCs
1,1.1-Trichloroethane usGiL .71 3% 5 a 2 58 20WJ 20U 20U 20U oy 20 uJ
1,1,2.2-Tatrachioroathana uGnL 0 0% 5 o & 58 20 Ud aou zoU w0y 10U 20 W
1.1.2-Tricklorn-1.2.2-Tiluomathane  UGL o] 0% 5 0 @ 58 20UJ 20U 20 Uud 20uw ou e W
1.1.2-Trichiproethane UGiL 0 o% 1 o] 0 58 20U “u 20U 20U ou 20 UJ
1.1-Dichloroathane usiL 1 10% B a 3 58 20 Uy 20U 20U 20U oy 20 Ud
1.1-Dichiasoathans LG/ 2.1 % 5 0 4 58 200J 20U 200 20U 10U 20 U
1.2 4-Trichlombanzens LG/L 0 0% 5 0 0 58 20 UJ 200 2ou 20U wu 2c U
1.2-Dibrarmo-d-chloopropane LG/L [} 0% J.04 ¢ it 58 20 UJ 20U U 20U 10U 20 Ul
1.2-Oitremeethane LG/ 0 0% 0.00C6 Q 0 58 20U) 20U zou 20U oy a1
1.2-Bichibrehenzane uGL 0 0% 3 q 0 58 20 Ul 20U U 20U nu 20 UJ
1,2-Oichbroathane uGiL 5.6 0% 2.6 g 8 58 20 W 20U 20U 20U oy 20 W
1.2-Bichicmpmnaneg UGIL 0 0% ¥ a [ 58 20 W 20U oUu 20U 0u 20 W
1.3-Dichlorahenzene uGiL 0 0% 3 a 0 58 20UJ 20U 20U 20U wou R tR]
1.4-Dichlnrohanzens uGi [} 0% 3 a [ 58 20UJ 20U 20U 20U mnou 20 ud
Acetone UG/ 2600 8% a 28 58 2000 J 1300 1300 1300 304 2600 J
Benzene UG/IL o 0% 1 0 0 58 20UJ 20U 20U 20U ou 20 ud
Brormeichlororathane uGiL 0 0% 80 Q Q 58 2p Ul 20V 20U 20U mnu 20 Ul
Brarnnform uG/iL o % 80 0 ] 58 20 W) 20U 20U 20U wou 20 U
Carhon disustfide UG Q 0% ) ] 58 20 UJ 20U 200 20U nou 20 UJ
Carbon tetachioride ueit Q % 5 ¢ o 58 20U 20U 20U 20u 00U 20UJ
Chiorohenzene usiL ) 0% 5 a o 58 200J 20U 20U 20U wou 20601
Chioradibrommmethare UG ) 0% a0 ) 0 58 20 L U 20U 20U oy 20 Uy
Chinroothane LG/ 11 5% 5 0 3 58 oW 20U 20U nu 20 W
Chloraform UG/L 27 5% 7 3 3 58 20 UJ 20U wovu wuy 20 UJ
Cis+1,2-Dichioroethene UG/ 720 3% 5 43 48 58 U W0 U wou 20 UJ
Cis+1.3-Bichloropropena UGIL 0 0% 04 a o 58 20U 20U 1oV 20 W
Cyclohexane uGiL [ 0% Q 0 58 20U 20UV oy 20 Ud
Dichloradifucromethane uGiL 0 0% 5 Q 1} 58 20U o0 nouy 20 ul
Ethyl banzenn uGiL 13 2% 5 Q@ 1 58 20U 20U oy 20U
Isopropytbenzene UGIL [} 0% 5 a o 58 20U 20U oy 20 W
Methyl Acetate UGIL G 3% a 2 58 20 UJ wou wul 20 Ud
Methyt Teributyt Ether uGiL 0 0% a o 58 20U 20U v 20ud
Methyl bromide: UG/ 0 0% 5 a o 58 20U 20U oy 20 UJ
Methyl butyl katona UG 0 0% o a 58 100U wou 50 WJ 100 UL
Methyl chioride [§;=18 0 0% 5 a [ 58 20U 20U ARV} 20 U3
Mathy! ryclohaxane uGaL 0 0% [ [s] S8 20U 20U A[CRY] 20 UJ
Methyl efhyl ketona uGiL 4900 34% ¢ 20 58 2200 1800 50U 4600 J
Methy! Isobuty! ketans UGIL a 0% Q ) 58 00U 160V
Methylena chionda UG/ 18 21% 5 7 12 58 20U R
Styrenc uGIL Q Q% 5 o o 58 20U 20U
Tetrackloroethena UG/L a 0% 5 Q 0 58 20U 20U
Toluene UuGiL 590 24% 5 10 14 58 20U U
Total Xylenes s Q 0% 5 a 1} 58 60 U 60U
Trans-1.2-Dichlorasthane UG/L a 50% 5 El 28 58 20U 20U
Trans-1.3-Dichlorapiopene UG/L o] 0% 0.4 a ] 58 20U 20U
Trichinroethene UG/L 2700 0T 5 27 39 58 20U 20U
Trichiorofluammethane UG/ [} 0% 5 a e 58 aou 0W RRY) 20 W
Vinyt chloride UGIL 180 T1% 2 36 41 58 20U 20U nu 20U
Other
Manganese UG 56900 100% glels} 12 12 12 -
Ethane UG 45 1% a 17 24 10000 UJ a.15 0.079 0.082 0.025 U 10000 UJ
Ethene UGILL 200 1% 0 17 24 10000 UJ 27 0.32 Q.34 0.014 J 140000 Ul
Mathane UG/L 23000 88% a 21 24 10000 UJ 15600 13000 14080 13000 13000 J
Sulfate MG/L 1060 58% 250000 0 14 24 1ou mu 27 2U 3t7 23
Total Qiganic Carbon MG/L 2050 100% a 24 24 2050 J 1350 ksl 738 167 1730 J
Notes:
1. The cleanup goal vatues are NYSDEC Class GA Grotmdwater Standards (TOGS 1.1.1. Jume 1988)
2. Shading indi a ion nbove GA groundwater f.
U = compound was nol detected
J = the reparted value is and estimated concentratinn
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Facility
Location 1D
Matiix
Sample ID
Sample Date
QC Cade
Study 10
Sampiing Rovnd
Frequeney Number
Maximum of Cleanup af
Parametor Units Valua Detection Goal® Excesdances
oie: s
VOCs
1.1, 1-Trichipmethane uGIL o 3% 5 Q
1.1.2.2-Tatrachloraethane UGiL 0 0% & 0
1,1,2-Tricklom. 1.2, 2-Tiflusroethane UG/L o 0% 5 Q
1,1.2-Trichlomethana ueiL 0 0% T Q
1,1-Dirhiomathang UG 1.1 10% 5 0
1,1-Dichiomethene UG/ 2.1 ™ 5 a
1,2.4:Trichlorshanzens UG/ a 0% 5 Q
1,2-Dibramo-3-chinropropane UG/ 0 0% .04 [4]
1.2-Dibramaathana UGiL 0 0% 0.0006 o
12-Dichlnrohanzena UGL o 0% 3 ]
12-Cichlomethane UGIiL 586 0% a6 8
1.2-Dichlomprapane VG/L ¢ 0% 3 Q
13-Dichlamhenzens UGl Q 0% 3 Q
1.4-Bichiarmohenzena UG/ a % ki Q
Acslona ueiL 2600 4B% Q
Benzene uaiL 0 0% t Q
Bromadichinrgmethana uGIL 0 % 80 0
Bromofnrm UG/ 0 0% 80 0
Carbnn disulfide UG 0 0% 0
Carbon tetrachioride UG ) 0% 5 )
Chiorebienzene: uaiL Q a% ] Q
Chlorodibromomethane uGiL 4} 0% BO Q9
Chioraethane UGIL 1.1 5% ] Q
Chlaraform UG/L 27 5% 7 a
Cis-1.2-Dichloroeihane UG 720 83% 5 43
Cis-1,3-Dichlaropiapere UG/ 0 Q% [ X' Q
Cyctohexane usit 0 0% 0
Dirhloradifluaromethane uGiL 0 Q0% 5 0
Ethyl bonzeoa UGl 1.3 2% 5 [
tsoprapythenzena uGHL q a% s [
Mathyt Acetiate uGnL @ 3% a
Mathy! Terthutyt Ether UG 4} a% i)
Methyt hromvide uGiL 4} 0% 5 Q
Mathy! hutyl ketone: Vlch 0 0% 1)
Methyl chloride uGiL Q a% 5 0
Methyt cyclabrxane uGiL a 0% o
Methy} ethyl ketone uaiL 4900 34% 0
Methyt isobutyl ketone UG Q 0% 0
Mathyieno chiorida uGL 18 2% 5 7
Styrenn UG 0 0% 5 0
Tetachioroethene UG/L o] 0% 3 a
Toluene UG/ 590 24% 5 1a
Total Xylenes UGl Q 0% 5 2
Trans-1,2-Dichloroethene UG/ 8 50% 5 3
Trans-1.3-Dichloropropene uGiL 0 0% 04 0
Trichiernethene UG 2700 67% 5 27
Trichloraflunmmethane uGiL a 0% 5 Q
Vinyl chipritie UG 180 7% 2 36
Other
Manganase ueit $6900 100% 300 12
Ethane uGL 45 1% ]
Ethene UG 2Q0 1% 0
Methane ueil 23000 B8% 4
Sulfate MGIL 1080 58% 250000 o
Tutat Organic Carbon MGIL 2050 100% a

Nates:

1. The cleanup goal vaiues ara NYSDEC Class GA Graindwater Standards (TOGS 1 1.1, June 1968)
2. Shading indicatas o concantration above GA gmundwater standard.

U = campraind was not dnterted
J = the reported valup is and estimated concentration
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Appendix A
Table A-1

Complats Groundwatar Data for Ash Landfill Long Term Monitoring
Ash Landfill Annual Report

Seneca Ay Dopot Activity
ASH LANDFILL ASH LANGFILL ASH LANDFILL ASH LANDFRILL ASH LANDFILL ASH LANDFILL
MyvT-28 MWT-28 MWT-28 MWT-28 MWT-29 MWT.29
GW GW Gw GW GwW
ALBWZ0068 ALBW20083 ALBW20008 ALBWZ0113 ALBWZ0070 ALBW20085
1#3/12007 3/16/2007 &/5/2007 11152007 1722007 3162007
SA SA SA SA SA Du
ETM LTM LT LT L™ LTM
1 2 3 4 1 2
Number of  Number of
Times Samples
Deatoctod Colfectad Value (Q) VJa=Iue {Q) Value (Q) Value (Q) Value (Q} Value (Q
2 58 20 UJ 20U 20U 5U raY 4 U
a 58 20 UJ 20U 20U 5U 2y 4U
a 58 20 UJ 20U 20 UJ 5U 2u 4U
0 58 20 L) 20U 22U 53U 2Uu 4u
6 58 zoud 20U 20U 5U E4Y 4y
4 58 20 UJ 20U 20U S5u U U
G 58 20 Ud 20U 20U su 2y 4y
a 58 20 Ud 20U 20U 5U 2u 4y
Y 58 20U 20U 20U 5y 2U ¢ U
o 58 20 UJ 20U U 5V 22U ¢ U
5] 58 20U 20U 20U 5u 2y 4y
] 58 F{EN) 20U U 50U raY] au
a 58 20 UJ 20U 20U s5U 2U 4u
Q 58 20 LJ 20U U &4 2u Ry
28 538 2500 J 170 520 250 WU @
0 58 20 UJ 20U 20U §U 2y 4y
0 58 20 UJ 20U 200 sy 2y 44U
0 58 20 UJ 20U 20U ERY 22U §U
0 58 200 20U 20U su 2u ¢U
o 58 20U 20U 20UV sUu 22U 44U
o 5a 20 UJ 20U 20U ERY) 2U 4u
0 58 20 UJ 20U 206 5uU 2u 4 U
3 58 20Ul 20U 200 Z 4y
3 58 20 WJ 20U 20U U
48 58 20 UJ 20U 200 20
[ 58 20UJ 20U 204 qu
0 58 20 UJ 20U 20U auy
G 58 20 UJ 20U 20U 4y
1 58 20Ul 20U 200 4y
0 58 20Ul U0 20U LRy
2 58 220uJ 20 Ud 20U 4§ uJ
0 58 20 UJ 20U 20U & U
] 8 0w 20U 20U CY)
o 58 100t 100 U 00U 200
o 58 20w 20UV 20U 4 U
[} 58 204 20U 20U 4y
20 58 4900 J 180 510 20
0 58
12 58
o 58
0 58
14 58
o 58
20 58
o 58
39 58
[+] 58
41 58
12 12
17 24 A 0.01J 0.0%a J 2000 U 25
17 24 10000 UJ 048 0.0587 0.026 U 2000 U 150
21 P2 12000 J 19000 11600 11000 2000 U 8100
14 24 20U 2U 2u 2y 13 173
24 24 1820 J 171 309 @2 2614 38.7
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Appendix A
Table A-1
Completa Groundwater Data for Ash Landfill Long Tarm Monitoring
Ash Landfit Anaual Report
Senoca Army Depot Activity

Fagility ASH LANDFILL ASH LANDFILL ASH LANDFILL ASH LANDFILL ASH LANDFILL ASH LANDFILL
Location 1D MWT-28 MWT-29 MWT-20 MWT-22 MWT-22 MWT-22
Matrix oW GwW GW GW GW GW
Sample ID ALBW20084 ALBW20089 ALBW20114 ALBW200771 ALBW20075 ALBY20100
Sample Date 316/2007 /512007 1171472007 14412007 3/17/2007 /52007
QC Code SA SA SA SA SA A
Siudy 1D LT™M LTM LTM LT™ LT™ LTM
Sampling Raund 2 3 4 1 2 k)
Frequency Numbor Numberof Number of
Maximum of Cloanup of Times Samples
Paramotar Unita Yalue Detection Goal® Exceedences Dotactad Collacted Value {Q} Value {Q) Value {Q) Vatue {Q) Value (0} Vakie {Q)
Vocs o =
1,4 1-Trichioroathane UG/ 0.71 % 5 2 2 58 sU 2U 11U 2V 4y T
1,1.2,2-Terachlorosthane UG [s] 0% 5 ] 0 58 5U 2U 11U 2U 4U U
1.+.2-Trichiore-1,2,2-Taflunmnthane UG/ 4 % 5 L) 0 38 55U 2Ud 1u 2Uu au 1ud
1.1.2-Trichismethane UG 0 a% 3 4 ] a8 5U 2u 1U 22U au 1u
1.1-Dichiorocthane uGL 11 10% 5 Q 6 58 su 2u 1u 2U 4Uu 1y
1.1-Dichioroethene UG 2.1 7% 5 a q 58 5U 2u 1u U 4 U 1u
1,2.4-Trichtarabenzens uGiL 0 0% 5 e 0 58 5u QU 1U 2y 4u 1U
1,2-Dibramo-3-chiaroprapane uGn 0 0% 0.04 [ 0 58 su 2U 1U 2y al Tu
1.2-Dibromoethane UGL 0 0% 0.0006 ] 0 58 su 2U U 22U AU 1U
1,2-Dachlorobenzenn UGl 0 %4 3 a o 58 su 2U 1u 22U 4u 1y
1.2-Dichloroethane UG 5.6 10% 0.6 8 8 58 au 2u 1TuU 2Uu 4y Ty
1,2-Dichinroprepane UG Q 0% 1 a 4] 58 sU 2U TU 2U auy 1U
1,3-Dichlorobenzene uG/L [} 0% 3 @ o S8 5U 2U 11U U auy 11U
1.4-Dichlorobenzena uG/iL Q 0% 3 0 o sa 5U 2U 1TU 2U au 14
Acetane ucL 2600 AB% q 28 58 15J 574 5U mwu 16 J 38
Benzene UG [ 0% 1 ] 0 58 5U 2 U 11U Zu au Tu
Bromodichloromethane uGL Q Q% B0 e 0 58 su 22U 1u 22U au U
Bramoform uen 0 0% 80 a 0 58 5y 2u 11U 2U s U 1Ty
Carhon disullide UG/HL 0 0% a o 58 su 2u 1u 2u 4 U 1uU
Carban tetrachioride UG 0 0% S 0 0 58 Y 2U 11U 2U iy 1y
Chorobenzene UG/ Q 0% 5 2] ] 58 su 2U LY 22U 94U 1u
Chtaradibromomatbang UGiL a % 80 ] 0 53 u 2U 1U 2U 4u 14
Chiaronthann. UGL 1.1 5% s a 3 58 su 2Uu 1u 2ud 44 1u
Chiarnform UG 27 5% 7 3 3 58 2U 1u 2v 4u 1y
Cis- 1.2-Dichloraethene uGiL 720 83% 5 43 48 58 D) }m 0, E wl
Cls- t.2-Dichloropropene UG 0 0% 0.4 ] 1] 58 2U T 22U TU
Cyclohexana uGiL a 0% 1] 0 58 2Uu 1U 2Uu 11U
Dichforadifluaromethane UG/L 0 % 5 o 0 5B 2U 1U 2u Y
Ethyl banzene UG 13 2% 5 o 1 s8 2U 10 2U 1
Isapropylhenzana uGaL Q Q% 5 Q Q 58 2 1U Yy 1y
Methyl Acetate UGl 6 3% a 2 58 2u 1Ud 2u 1u
Mathyl Tarbuty Ether UGiL 0 % ¢ 0 58 2U 1U 2U 1y
Methy! biomide uG/iL 4] 0% 5 ¢ 0 54 2y 11U 2U 11U
Methyt butyl ketons uGiL 0 a% 5 0 58 10U 5Ud 0u s U
Mathyt chioride. UG/ 0 0% 5 q 4 58 2u tu U 1u
Methy! cyriobexane uGIL Q 0% a 3 58 2Uu 11U U 14
Mathy! ethy! ketone UG 4BJ0 34% a 20 58 wu 5U §.J 5u
Meathyt isobutyt ketone UG/L a 0% a 0 58 tou 5U ou s5u
Methylene chioride UG 18 21% 3 7 12 58 2U 1U 124 1u
Styrene UG/L 4 0% 5 ] ] S8 2U 1u 2u 1u
Tetrachlaroathane UG 0 a% 5 q 0 58 2U Tu 2u 11U
Toluene UGIL 580 24% 5 10 14 58 2 U 2.1 2u U
Total Xylenes UG a % 5 o 0 58 GuU 33U 6 U 3u
Trans-1.2.Dichioroethane UG 8 50% 5 3 28 58 2.1 083J 32
Trans-1.3Dickioropropenr UG Q 0% 04 L] o 58 2y 1
Tedchioroethene UGAL 2700 87% 5 27 a8 58
Tsichiarafluntomathane UGIL [+] 0% § q 0 58 2U)
Vinyl chiozifie UGIL 180 1% 2 36 4 58 J
Other
Marganese uG/iL 56000 100% 300 12 12 12
Ethane UG 45 % Q 17 24
Ethane UGIL 200 % q 17 24 120 160 200
Mathana UG 23000 88% Q 21 24 6500 2500 2800
Sulfate MG/L 106¢ 58% 250000 0 14 24 179 135 289
Total Organic Carhon MGIL 2050 100% 0 24 24 a5 15.7 20.9
Notes:

1 The cleanup goal values are NYSDEC Class GA Groundwater Standards (TOGS 1 1.1, June 1963)
2. Shading indicates a concemration above GA groundwater slandard,

U = compaund was not detected
J = the reporter value is and estimated concentration
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Appondix A
Tabla A1
Complate Groundwater Data for Ash Landfill Lang Term Monitoring
Ash Landfifl Annuai Repart
Seneca Army Depot Activity

Facility ASH LANDFILL ASH LANDFILL ASH LANDFILL ASH LANDFILL ASH LANDFILL ASH LANDFILL
Location 10 MWT-22 PT.22 PT-22 PT.22 PT-22 MWT-23
Matrix GW GwW GW GwW Gw GW
Sample ID ALBW20115 ALBW20080 ALBW20086 ALBW2008G ALBW20104 ALBW20065
Sample Onate 11/14/2007 1/3/2007 15/2007 652007 11/14/2007 132007
QC Code SA SA SA SA SA SA
Study 1D LT™ LT™M LT™ LTM LT™M LT™M
Sampling Round 4 1 2 3 4 1
Frequancy Number Number of  Number of
Maximum of Clanm;p of Times Samples
:gr::umn(nr Linits Value Detection Goal Exceadences Detected Collected Value (Q) Vaiue (Q) Value {Q) Value {0} Vatue (Q) Value {Q
£
1.1, 1-Trichlornethane UGrL o0.ry % 5 1] 2 58 U 1uU 11U Ty 0 4 U
1,1,2,2-Totrachlarmetiane uG/L [ 0% 5 a [ 58 1u 1u 1Ty 1y Ty 4+ U
1,1.2-Trichior-1,2, 2-Trifluoromthans UG/ [ 0% 5 Q o 58 1u 1u 1U 10 1u au
1.1.2-Trichlormethane UG/iL [ 0% 1 a 0 58 11U 1Tu 1u 11U 1y 4U
1.1-Dichlommbane UG 1.1 10% E] a B 58 1u 1y iU 11U Ty é Uy
1,1-Dichloroethene UG 21 % 5 o 4 58 1U 1u Ty 1u 1U 4U
1.2.8-Trichlorabenzene UGL [ 0% 5 bl o 58 1u Ty Ty 11Ul 1y au
1.2-Digramo-3-chiompropane UGIL [ 0% 0.04 s} 0 58 1Tu 1Ty 1y 1y 1Tu 4U
1.2-Cilyramoatiane UG/L Q 0% 0.0006 Q o 58 1y 1U 1y iy 1u 4U
1.2-Cichlorobanzone usi [ 0% a 0 o 58 1 1U 1U 1U 10 au
1.2-Dichloraethane usiL 5.6 0% 0.6 6 6 58 1u ¥l 3y
1.2-Dichloropropane UG 0 a% 1 Qa [+ 58 1U 1U Ty 1y 10 4U
1,3-Dichlorobenzans UG/L [ 0% 3 Q [ 58 11U 1U 1y 1y 1y 44
1.4-Dichlorobanzena UG 0 0% 3 [ o 58 11U 1 1y 11U 11U 4u
Acetane UGIL 2600 aB% g 28 58 sU 5U ERY) 3sJ 53 180
Benzene UGL [ 0% i a o o8 1y 1y 11U 1U 10 4
Bremadichloromathane UG/L a 0% 80 Q 0 58 Ty Ty 1y 11U 1y 4U
Bromnform uGiL 0 0% 80 0 4 58 11U 1y 1u 10 Ty 4y
Carbon disufiide uGiL [ 0% a 0 58 1U 1u 1 10 1U 4u
Carbon tetrachioride uGiL Q 0% 5 Q [ 58 1u 1u 1U 1U 1u a4y
Chiorobenzene UG/ [ 0% 5 0 o 58 14 1Tu 1uU 1y 1y 4y
Chtarodibromomethane UG a 0% BO 0 [ 58 1u 11U 11U U 1y 4 U
Chlorgethane uGiL 1.1 5% 5 [ 3 58 1y 104 11U T1J 0.82J 44
Chloroform UG/ 27 5% 7 3 3 58 iU 1y Y 1U iU 4U
Cis-1,2-Dichloraathans UGIL 720 83% B 43 48 58 99| X 3 &)
Cis-1.3-Dichloropopene UG/ o] 0% o4 a 1) 58 iU Y] 1U 1u kY 4U
Cyclohexana UG/L [ 0% Q 0 5a 1y 1u 1u 1u Ty 4y
Dichlorodiflupromethane UGl [ 0% 5 Q 0 58 T Tu 1U 1UJ T al
Ethyt benzens UG/L 13 2% 5 0 1 58 1u 1u 1U 1y 1 4 U
Isopsnpylbrnzans [S[ciN a Q% 3 Q o 54 1u 1y 1u 14 1y 4y
Methyl Acctate UG/L [:] 3% Q 2 58 11U 1Ty 1U0J T Ud 1Tu 4y
Methyt Tertbutyt Ether UG/ [ 0% 0 [ 58 1u 1U 11U 11U 1y auy
Methyl bromide UGIL 0 0% 5 Q 0 58 1u 11U 11U 11U 1Tu au
Methyl hutyl kelone UGIL 0 0% o o 58 5uJ 5U sU su Ry 20U
Mathy! chloride UGL 0 0% 5 Q c 58 1U 11U 1y 1u 1y 44
Mathyt cyclohaxane LG Q % [ 0 58 1y 1y 1u 1UJ 11U 4 U
Methyt ethyl ketone UGiL 4800 8% a 20 58 ERY) 5U sy s5U 5U
Methyl isobutyt kefone UGL [ 0% Q 0 58 U s5U s5U 54 ERY
Matlhylona chiodde uGiL 18 21% 5 ? 12 58 tu 11Ul 1U 1y U
Slyrere UG [ 0% 5 [ o 58 1U 1u 11U 1u 1y
Tetiachipranthens UGL Q 0% Bl a o 58 1y 1Ty 1u 1 14
Toluene UGL 530 24% 5 1Q 14 58 1u Tu Tu 1y 1u
Total Xylenes uGL [ 0% 5 Q [ 58 3U Ju au 3y EAY)
Trans-t 2-Dichioronthene UGiL 8 50% 5 3 24 58 0854 0386 J 05143 0.72 ) 0.67 J
Trans-1 3-Dichlarapropane uGiL 0 % X s} 0 58 u iU u 1uU
Trichtoroethene UG 2700 67% 5 27 39 58 1] 16|
TeichtoraNucromathane UG/L [ 0% 5 [ o 58 u 1u
Vinyl ehlorids UG 180 1% 2 k[ 81 58 i3]
Other
Mangarese uGiL 58900 100% 00 12 12 12
Ethane uGiL 45 T1% [ 17 24 10000 U
Ethene UG/L 200 T1% [ 17 24 10000 U
Methane uGiL 23000 88% Q 21 24 12004
Suffate MG/L 1060 58% 250000 [ 14 24 2U
Total Organic Carbon MG/ 2950 100% [ 24 24 200 J
Notes.
1 The cleanup goal values sre NYSDEC Class GA Groundwater Standards (TOGS 1.1.1, June 1908)
2. Shading iedlicates a concontration shove GA grmundwater standard.
U = compound was nat tletected
J = the reporied value is and estimated roncentration
Page 8 of 10
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Appendix A
Table A-1
Compicte Groundwater Data for Ash Landfifi tong Torm Monitering
Ash Landfill Annual Repart

Senecs Army Depot Activity
Faclty ASH LANDFILL ASH LANDFILL ASH LANDFILL ASH LANDFILL ASH LANDFILL ASH LANDFILL
Location ID MWT.23 MWT-23 MWT-23 MWT-23 MWT-24 MWT-24
Matrix Gw GW Gw Gw Sw Gw
Samples ID ALBW200R0 ALBW20094 ALBW20130 ALBW20109 ALBW20063 ALBWz0078
Sample Date ¥18R007 6/6/2007 11/16/2007 1116/2007 1/3f2007 31152007
QC Code SA SA ou SA 54 SA
Study 1D LT LTH LT™ LT LT™ LTM
Sampting Round 2 3 4 4 1 2
Frequency Number Number of  Number of
Maximum of Cleanup of Times Sampies
Cg’;mﬂhr Units Value Detection Goal’ Exceedences Detected Cellected Value {Q) Velue {Q) Value {Q) Value {Q} Valve (Q} Value (Q)
s
1,1.1-Trichlaroethane UG [hal 3% 5 o 2 58 <u 2 U au 10U 0.71J 9.58 J
1,1.2.2-Tetrachlomethane UG 4] 0% 5 o 0 58 au raYy LAY wou 1y 14
1.%.2-Trichlorn-1.2,2-Trifuorosthane UG/ Q 0% 5 o 0 58 au 2\ 4 U 10UV o 11U
1.1.2-Trichiornethane UG a 0% 1 o 0 58 ay 2y 4u 0w Ty 1y
1, 1-Dichloroethane UG 1.1 10% 5 o B S8 4 U 2u a4y 100 0.81.J 0.83 )
[SlchiB 2.1 7% 5 o 4 38 au 2u LRY) 10U 1y Tu
K UGIL [ 0% 5 o 0 58 au zZu 4u o 1y 1u
1.2-Dibramo-3-chioropropane UG [ 0% 0.04 ] 0 a8 au 2u 4y v 1y 1y
1.2-Dibromnethans UG o 0% 0.0008 I 0 58 4au 2y 4Uu U 1ty 1u
ichiorphenzene UGA a Q% 3 ] Q S8 4U 2u 4U U 1ty 1u
ichiomathana us 5.8 10% 0.6 & 6 58 4y J 4U (Y} 1U 1u
ichloropropang uGH 0 0% 1 ] 0 58 au 2u 4U cu Ty tu
Dichlombenzene uGL a 0% 3 o 0 58 4U 2U 4u 10U Ty 1u
A-Dichlsrobanzene uGiL a 0% 3 ] 0 58 44U 2y 4u oy 1Ay 1uU
Acelone UG/ 2600 48% Q 28 58 180 180 62 64 ' LYAY) 54
Benzena UG/L Q Q% 1 0 0 i8 au 2u 4 U 10U 1y 11U
Bromadichlarcomethane UG/L a 0% 80 [ 0 58 44U Zu 4U o Ty 1y
Bromoform [Slet/% 0 0% 80 [} 0 58 4u 2 U LRy ou 1y 10
Carbon disulfide UGt ] 0% o 0 58 4u 2u 44U iou iy 1U
Carbon tetrachioride G ] 0% 5 o [+] 58 4y 2U LRY wou [RY) 1U
Chiprohenzeane UG ] 0% 5 Q Q 58 40 2y 4U ou 1y 14
Chlomdibromomethane UG o 0% an 0 Q 68 4au U 4U U 1 11U
Chicrosthane uGiL 1.1 5% 5 o 3 58 4u 2y 4U ou 11U 1y
Chioroform UG 27 5% 7 3 3 58 4uU 22U 4y QU 1U 1y
Cis-1,2-Dichforaathene UG 720 83% 5 43 48 58 an 2.1 U §
Cis-1.3-Dichforopiopene uGH o 0% 0.4 o 0 58 2u 4U 10U 1Ty
Cyclohaxane uGit o 0% o o 58 2u a4y 04y Y
Dichlorodifluoromethane UG o 0% § Q Q 58 22U Ay oy Ty
Ethyl benzens LG 13 2% S o H 58 1.3J LRY oy tu Ty
Isoprapylbenzone uGn @ 0% 5 ] [4) 58 2u q4u wou Ty 14
Methyl Acetnte UG/ ] 3% o 2 58 8.1 LRYN) 10U (Y T
Methyl Tertbityl Ether UGl 0 % [ 0 5B auy 2V 4U 10U 1y 1u
Methyl bremide UG ] 0% § 4] o 58 a4y 2U 44 nu 1uU 1y
Methyl butyl katone UGHL o 0% il Q 58 20U wou 20 Ul QU U 5U
Mathyl eflorids uG/L o 0% & ] Q 58 4u 22U 44U 1au 1y Tu
Mathyl cyclohexane uGiL o 0% 0 0 58 4au 2U 4y 10U 1 T
Methyl sthy! kelone UG 4900 34% [+] 20 58 130 73 25 26J 24 36
Methy! isahistyl ketona UG/ [*] 0% Q Q 58 20U U SuU s U
Hethytene chioride UGIL 18 21% S 7 12 58 2U 14 1y
Styrene uGiL I 0% 5 Q o 58 24 10 1y
Tetrachiormethens uG/L o 0% 5 [} 4] 58 2U 11U 1y
Toluene UGIL 590 24% 5 10 14 58 R 1y 1y
Tol Xyleaes UGIL o 0% K] Q 4] 58 6U au au
Trans-12-Dirnloroelbene uG/iL a 50% S 3 29 sa 2u a4y wu 21 0.8 J
Trans-1.3-Dichibrapropene UGIiL 0 0% a4 0 4 58 2U 4 U ou T 1y
Trichlornethens UGiL 2700 67% 5 27 g 58 2U 4 U oy 0.94 J 11U
Trichiprafluommathane usiL [ 0% 5 [ o 58 2 wou IR 1U
Vinyl chloride uG/iL 1ag 1% 2 38 41 58 2u wou
Other
Manganese UGHL 56900 100% 300 12 12 12
Ethane UGt 45 T1% 9 17 24 a1 G.H6 0.49
Ethene UGL 200 1% 4] 17 24 . 028 .39 0.3
Methana uGiL 23000 a8% 0 21 24 18000 12000 15000
Sulfate MG 1060 58% 250000 ] 14 24 2u 27 28
Total Organic Carbon MGIL 2050 100% Q 24 24 303 155 147
Notes:

1. The ciganup goal vatues are NYSDEC Glase GA Groundwater Standasds {TOGS 1.1.1. June 1998)
2. Shading indicates a eoncnntration nhove GA groqndwatar standart.

U 2 compoind was not teteciod
J = the vepaited vaiua is and nstimated concantration
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Appendix A
Table A-1
Complete Groundwator Data for Ash Landfill Long Term Monitaring
Ash Landfill Annual Report
Seneca Army Depot Activity

Facilty ASH LANDFILL ASH LANDFILL ASH LANDFILL ASH LANDFILL ASH LANDFILL ASH LANDFILL
Lacanen 1Q HAWT-24 MWT-24 PT-17 PT-17 PT-17 PT-17
Matrix Gw GwW Gw GwW GW GW
Sarmple 1D ALEWI0092 ALBW2157 ALEW20058 ALBW20072 ALBw20087 ALBWR102
Sarrple Date B5/2007 111132007 1212007 31512007 87572007 117132007
QC Code S4 SA SA SA SA 3A
Study 10 LT™ L™ LT™ LT LT™ LT
Sampling Round 3 4 1 2 3 4
Fraquency Number Number of  Number of
Maximum of Cleanup of Times Samplos
:grcnmelnr Units Valuo Ostoction Goal’ Exceaedences Detected Colleﬂzd Vaiue Q) Valg {Q} Value (Q} Value (0 Value (@) Value {01
)
1,1.1-Tiichlomethane UG 077 A% 5 [} 2 58 2u 1V tu 22U U Ty
1,1.2 2-Tetachinroethane UG/L a 0% 5 0 Q 58 raY T Ty 22U U {u
-Trichlorg-1.2 2~ Trifiuoroethane UG/ 4] 0% 5 [} 0 58 2ud iU 1y 22U 1Ud 1y
1,t.2-Trichlomethane UG/L [ 0% 1 o o 58 2y Ty kY 2y 1 U
1,1-Dichioroethane uGL 1.1 10% 5 [} 3 58 1) 1U T 2U Ty Ty
1.1-Dichioronthene UG 2.1 7% 5 0 4 58 2y 1y Y 2U iU (R
1.2.&-Trichlarobsnzene UG/L h) 0% 5 [+ o 58 zu kAY) 1y 2u Tu ty
1.2-Dibromo~3-chlarsprapana UG [ 0% 0.04 o [¢] 58 2U 1y 1 2y 1y Tty
1.2-Oibromoethana UG a a% 0.0008 o 0 58 Ty 14 2V Tty Tty
1.2-Oichlombenzens UG/ Q % 3 o o 58 (Y Ry 2U U LY
Dichloroethane UG 5.6 10% 06 3 6 58 11U 10 2u LRY ty
loropopane UG/IL Q Q% 1 o 0 58 1y Ty 2u U Ty
1.3-Dichlorobenzano uGiL a % 3 b] o 58 1y tu 2V 1y 1y
1,4-Dichlorobenzena UG/L 1] a% 3 L} D 58 Ty 1y 2V Tty 1 U
Acetone UGIL 2600 48% Q 28 58 50 o3 U 22 55U 5U
Benzene UG a Q% 1 a ] 58 1y 1y 2V 1y U
Bromodichioromathane UG Q 0% 80 a 0 58 tu 1u 2v 1ty T
Bromoform UG Q Q% 80 ] D 58 iU Y 2U tu iu
Carhon dixuffide uGiL a 0% a [ 58 1y Y 2y Y Tu
Carbon totrachionida UG/l 0 0% 5 o a 58 17U U 22U 1ty 1y
Chiorabenzens UG/ a 0% 5 Q o 58 1U Ty raY U 1y
Chiprodirsmemethane UG/ ¢ 0% BO [ 13 58 10 Y Y 1y 1y
Chlorceathane UG 1.1 5% s a 3 58 Y 1ty 2u U 11U
Chlaraform UG/l 27 5% 7 a 3 58 iU U u 1y 1U
Cis-1,2-Dichlorapthnne el 720 83% 5 43 48 s8 5 3 3 =]
Cis-1.3-Dichlaropropana UG/ a 0% 0.4 a [} 58 11U Tu FAY) [) U
Cyclohexane UG/L Q a% a 0 58 Ty Ty zu Tu 1y
Dichlorodiflucromethane uG/L a 0% 5 a 1] 58 1y tu 2V Ty U
Ethyl henzaoe uGiL 13 2% 5 ¢ 1 58 1u tu 20 11U 1y
Isopropytbenzene uGiL Q a% 5 ] o 58 11U Y 20 1y 11U
Methyl Acetnte uGiL 6 3% a 2 58 1Ud Ty 2u 1y U
Methyl Tertbutyt Ether UG Q % Q [ 58 1u 11U AV 10 11U
Mathy! bromide UGl 0 0% 5 0 [} 58 10 Y 2V 1y 11U
Methyl butyl ketone UG o 0% 0 b] 58 ERWN) 5U 10U 55U 5UJ
Methy! chioride UGiL o 0% g o 4 58 11U 1 2u Ty 1y
Methy| cyriohexane uGiL a 0% o Q 58 11U 1y z2u Ty 1u
Methyt ethyl kelone UGIL 4900 34% a 24 58 5U 5.4 5y 5U
Methyl isobutyt kelone UG/ Q 0% 9 Q 58 5V 5U ERY] sy
Methylenn chioride usiL 18 21% 5 7 12 58 1y 1y Y U
Styrene uGiL a 0% 5 a [ 58 1U 1U LRY) 11U
Tetrachinroethene us/L Q 0% 5 q 4} 58 iy 1y LRY) Ty
Toluene UG 560 24% 5 10 14 58 1y IRY 2 1u
Total Xylenes uGiL a 0% 5 a I3 58 v 3u 3u au
Trans-1.2-Dichioroethere UGIL 8 50% 5 3 29 58 1u 1 0.77 ] 954 J
Trang-1.3-Dichinropropene uGnL 0 0% 0.4 a o 58 11U 1y TuU 1u
Trichinscethena uGL 2700 67% 5 27 39 58 1.8 >8] 34 &
Trichlorafluommethane UGiL 0 0% 5 a Q 58 1u 1u 14U
Vinyl chinsida UG 180 1% 2 38 a1 58 . &
Cthar
Manganese UG 56900 100% 309 12 12 12
Ethane uGiL 45 71% a 17 24
Ethene UG/ 200 "% a 17 24
Methane UGL 23000 88% Q 21 24
Sulfate MG/ 1aeq 56% 250000 i 14 24
Totai Organic Carbon MG 2050 100% a 24 24
Notes:

1 The cleanup goal values are NYSDEC Ciass GA Grnundwater Standards (TOGS 1.1.1. June 1988}
2. Shading indicate a concentration ahove GA graundwater standard,

U = compound was not detetied
J = Ihe mported vatue is and astimated concantratinn

Page 8 of 10
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Appendix A
Tahble A-1
Complete Groundwater Data for Ash Landfill Long Terin Menitoring
Ash Land(ilt Annual Report

Senaca Army Depot Activity
Factity ASH LANDFILL ASH LANDFILL ASH LANDFILL ASH LANDFILL ASH LANDFILY, ASH LANDFILL
Location 1D MWT-7 MWT-7 MWT-7 KWT-7 PT.24 PT.24
Matrix GW GwW GW GwW GW GwW
Sample \D ALBW20nR2 ALBW20077 ALBwi20ne1 ALBW20106 ALBW2008 1 ALBWIGHTE
Sample Date 1/42007 3/15/2007 ws/iz007 1vgszon7 112i2007 3/15/2007
QC Code SA SA SA SA SA SA
Study 1D LT LTV LT LT LM LT
Sampling Round 1 2 3 4 ' 2
Frequency Number Number of  Number of
Maximum of Cleanup of Times Samplas
Parameter Units Vaiue Dstection Goal’ Exceedances Detacted Collected Value (Q) Value () Vaiue (Q) Value {Q) Value (Q] Value (Q)
S e e L
1.1.1-Trichlometbape UL on A% 5 0 2 58 Ty 11U 1u 1v ty 1u
1.1,2.2-Terachloroethans usiL 0 0% s 4 0 58 1Y 1Ty 1 Tu Ty 1u
1,1.2-Trichorp-1,2.2- Trflucroethare UGA a % 5 Q o 58 1y Ty 1ud ty Y 1u
1,1,2-Trichiomathana usiL 0 a% 1 0 [ 58 10 1u Ty Ty tuU 1u
1,1-Dichiomethane ue/iL 1.t 10% 5 o [ 58 14 1u Tu 1y D.68 J 10
1,1-Dichioranthens uG/iL 2.1 % 5 Q 4 58 1U 1U 1U TuU 11U 11U
1,2.4-Trichibrobenzene UG ¢} % H a [} 58 1y Tu 14 v 1y Ty
hramo-3-thlompropane UG 0 0% 0.04 0 0 58 1u 1Ty 1U Ty 1y 1y
nmoathana us/l Qg % 0.0008 1] 0o 58 LY 1o Ty tu 1y 1U
1.2-Cichiprohenzans UG/l Q % 3 g ’] e tu Ty 1y tu iy 14
1.2-Dichiomnthane uGn 58 10% 0.6 & 8 58 ruU 1o 1u [AY) Y 1y
1,2-Dichioroprpane ueiL Q % 1 qa "] 58 1U Tu 1U 1u TU 10
1.3-Dichlombenzene usL 0 % 3 0 o 58 1y 1U 1 1Y) 11U U
1,4-Dichiorahenzeng uGiL 4] 0% a 0 0o 58 1u 1uU 1u 10 1y iU
Acetone UGiL 2800 48% a 28 58 5y ERY sy 54 sy U
Banzene UG/ Q 0% 1 9 0 58 Y Ty Ty iaY 1y Ty
Bromodichioomethane UG/ 0 Q% 8Q a o] 58 14U Ty 1y 1Ty 11U 14
Bromoform UG/L a 0% 80 a 0o 58 1y U iu 1y 1ty Ty
Carban disullide UG a 0% a 0 58 tu U Y 1y U 1u
Carbon \etrachloritie UGiL Q 0% 5 g 2 a8 U Tu 1@ ARY) Ty 11U
Chiorolenzene uGiL a 0% 5 [4} a 58 Y 1u 1u iy (3Y) 1u
Chlorodibrompmethane uGL a 0% B0 a 4 58 Ty 1uU 1u 10 tu 1u
Chloroethane uGil 11 5% El a E) 58 iy 1u Y 0.65 J v 1y
Chioroform UGL 27 5% 7 3 3 58 14 1u 1u iU 1u Y
Cis-1.2-Dichloroethene UGIL 720 83% 5 43 48 58 5 42 i} Pl 4
Cis-1,3-Dichloropropena UGIL a 0% 0.4 0 o 58 U Y 11U 1y [R7] 1y
Cyclohexane UGIL Q 0% [} o 58 kY] 1y Ty 1uU 1y Ty
Dichiocodifltiaromethane [Slel/ a 0% 5 a 0 58 1y Ty tu 11U 1 U 14
Ethyl henzene usn 13 2% 5 a 1 58 tu Tu 1Y 1u 1U 1u
tsopropylbenzens usiL [ o s q 0 S8 1y U 10 vy 1y Ty
Mathy! Acetate UGt ] % 0 2 58 LY Tu 14 1w 1y 11U
Methy! Tarhutyl Ethar UGiL a % 0 0 58 1y 1y 11U Y tu 1ty
Methy! bromide uGiL 0 0% 5 0 o 58 1ty 1y 1y U (RY) 1
Methy! hutyl ketorn UG/ a 0% 1] 0 58 54U sSu ERY) 5Us 5U ERY
Methyl chlaride UG o 0% 5 o [} 58 Y 1y 11U U iy 1ty
Methy! cyclohexane UG/ a a% o ¢} 58 EAY) LY Y EAY) 1y tu
Methy] ethyl ketone usia 4800 34% a 290 58 s5U ERY] s5U s5U 5U 5U
Methyl lanhutyt ketone UL a 0% g o 58 55U 5u s5uU 5U s5U ERY)
Mathylane chioride uGn 18 21% 5 7 12 58 1u 1u 1U 1u U 1y
Styrene usiL 0 0% El a o 58 Ty 1u LRY) 1u 1uU 1y
Tatrachlornethene UG/L a 0% 5 0 0 58 1y tu 1y 1U Ty U
Toluens UG 580 24% 5 10 14 58 1y Ty Tty 14U T 1y
Total Xylenos UGIL a 0% El o [o] 58 au Ju ERY) ad 3u 3y
Trans-1.2-Dichinroethone UGiL B 50% 5 3 20 58 1 U Ty 1uU 0.86 J 0B14J
Trans«1,3-Dichlornpropene: UG a 8% 0.4 0 a 58 1U iU \RY) 11U 1u Ty
Trichioreethens UG 2700 B7% 5 27 39 58 Exl 4i) 9) 4 2.8
Trichioroflusromethane UGL 0 % 5 o] a 58 Ty kAY) 1 Y (Y
Vinyl chloricte UG/ 180 71% 2 6 4 58 0stJ 3 0.8J 1y
Other
tianganese usn 56800 100% 308 12 12 12
Ethane UG 45 1% o 17 24
Ethene UGH 200 71% ] 17 24
Methane UG 23000 88% 0 21 24
Sulfate MGIL 1080 58% 250000 [ 14 24
Total Organic Carbon MG 2050 100% o] 24 24
Notes:
1 The cleanup goal values a1 NYSDEC Class GA Gmundwater Standards (TQGS 1.1.1. June 1998)
2. Shading irdlicates a cor ion above GA gmund dard.

U & compound was not detected
J = the reparted value s and astimated concenitalion

Page 0 of 30
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Appandix A
Tabino A.1
Complate Groundwater Dato for Ash Landfill Long Term Moniering
Ash Landfill Annual Report
Saneca Army Dopot Activity

Facility ASH LANDFILL ASH LANDFILL ASH LANDFILL ASH LANDFILL
Location 10 PT-24 PT.24 MY-56 MW-56
Matrix GW GW oW GW
Sarrple ID ALBW20000 ALBW20105 ALBW20072 ALBW20107
Sample Date 61512007 1171372007 far2007 /612007
Q€ Code SA SA SA SA
Study 10 LT™ LT™M LT™M LT™
Sampling Round 3 4 1 3
Frequency Number Number of  Number of
Maximum of Cleanup of Times Samples
Parameter Units Valuo Detoction Goal® Exceedoncos _ Detected Collected Value (O} Vaiue (3] Valye {Q] Valjue (Q)
S =
VOCs
1.1.4-Trichlomethane UGL 0.71 3% 5 o 2 se s U Ty U U
1.1.2.2-Tetrachiorogthane UG Q 0% 5 0 0 58 tu tu Ty tRY
1,1.2-Trichloro-1.2.2-Trfluoroethane UG/ [¢] 0% 5 ¢ 0 58 LA} tu Ty U
1.1.2-Trichloroethane UG/ [¢] 9% 1 ¢ o 58 Y ty v 1uU
chiomelhana UGt 1.1 0% s a 8 58 075 J 056 2 1y 14
1.1-Dichlomethene UG 2.1 7% 5 0 4 58 tu 1y Ty 1
1.2.4-Trichlornbenzene UG/IL Q 0% 5 Q [¢] 58 1y 11U Ty LY
1,2-Dibromo-3-chloropropane uGsL Q 0% 0.04 9 Y 58 Ty tu tu LAY
1.2-Dhromoethann uGiL [} 0% 0.0006 9 ] 58 tu 1y Tu 1BY)
1,2-Dichlotobenzeant uGL [¢] % a a 0 58 T u 14 Ty
1,2-Dichlronthane UG 54 10% 0.8 & 8 58 [RY) 1y 1U 1Ty
1.2-Dichlaroprapane UG/ Q % 1 q ] 58 1U 11U 1y 11U
1.3-Dichlorobanzens: uaiL 0 0% 3 0 o 58 1y 1y Tu tu
1.4-Dichiorobarzene uGiL 0 a% 3 Q o 58 1u 1u 1U Ty
Acelane uGiL 2600 48% a 28 58 SU 5U sSu EaY)
Benzene UG Q a% 1 q o 58 1y 1y 1U 1y
Bromodichiormmethana UGIL 0 0% RO q 0 58 tu 1y 1Tu TV
Bromolorm uGiL o 0% BQ a o 58 Ty 14 1u Tty
Carbon disulfide uGiL o] 0% a 0 58 1U Ty 10 ty
Carbon tetrachloride UGIL Q 0% Bl q [¢] 58 11U 11U 1u Ty
Chlorahbenzene uGiL [ 0% 5 0 o 58 1y 1u 1U T4
Chiorodibromomethane UG/L 0 0% 80 Q o 58 U 1u 1u T
Chloraethane UGL 1.1 5% s Q 3 56 10 11U 11U T
Chlaraform uGit. 27 5% 7 3 a 58 1u Y 11U 1y
Cis-1.2-Dichlorgothene UG/ 720 3% 5 43 48 s8 2 17
Cis-1.3-Dichloropmpene uGiL 0 0% 04 ¢ o 58 1y 1uU Y Ty
Cychohexane uGiL 0 0% a o 58 U 11U U 10
Dichlorediflucramethans UGIL (4] 0% 5 a & 58 11U 11U 11U 1y
Ethyl benzene UG/ 13 2% 5 ) 1 58 Tu 14 1u 1u
inaptopyihenzene ueIL o 0% 5 [ [ 58 U 1y 1y Ty
Methyl Aretate UG/ [ 3% Q 2 S8 1u 1Ud 1y 1y
Methyl Tarthutyl Ether UGIL 0 0% q 0 58 1u 1y 1y 10
Methy) bromide UGiL [« 0% s 1] 0 58 tu 1U 14U 11U
Mnthy! buty! kntono UG 0 0% a 0 58 5U 5UJ su 5U
Methyl chinride: uGiL Q 0% 5 0 a 58 1y 1uU 1u 14
Methyl cyclohexane uGiL 0 0% a [ 58 tu 1u 1u 11U
Mothyl ethy! ketane UG 4900 34% Q 20 58 5U 5U 55U s5u
Mothy! isabutyl keiche UG/L 0 0% Q a 58 sU 5U Su 55U
Methylene chionids UGIL 18 21% 5 7 12 58 1Ty 1y 1u 10
Styrene UG/L 0 0% 6 Q Q 33 1u 1y 14 11U
Tetrachiorosthene uGL [ 0% 5 0 0 5B 1y 1u 11U 1
Toluene uG/L 580 24% 5 10 14 58 1y 1U 10 14
Total Xylenes uGiL n Q% 5 0 0 58 Ju au Ju 3u
Trans-1,2-Dichioroethene UG/ 8 50% 5 3 29 58 16 1U ARY) 11U
Trans-1,3 Dichloropropens UG [ 0% a4 0 ¢ 58 1 14 1U 11U
Trichinronthenn UG/L 2700 687% 5 27 as 58 1 38 T U 11U
Trichtorofluoromethane UG/ 0 0% 5 0 ¢ 58 1 14 1y 1
Viny! chlaride UGIL 180 1% 2 36 41 58 6l 10 1U iu
Othar
Manganese uGiL 56900 100% oo 12 12 12
Elhane UGL 45 1% 0 17 24
Ethene UGIL 200 71% o 17 24
Methane UGl 23000 B8% o 21 24
Sulfate MG 1060 58% 250000 0 14 24
Total Organic Carbon MG/L 2050 100% [¢] 24 24

Notes:

1. The cleanup goal wlles ara NYSDEC Class GA Gmundwater Standards (TOGS 1.1 1, June 1998}
2. Shading indicates a concentration above GA groundwaler standard.

U = cpmpound was not delected
1 = the repodad value is and estimatod conceritration
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Appendix B

Figure B-1
Regression Plot of Well Concentrations At MWT-25
Ash Landfill Annual Report

Seneca Army Depot Activity
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Appendix B Figure B-2

Regression Plot of Well Concentrations At MWT-26
Ash Landfill Annual Report

Seneca Army Depot Activity
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Appendix B Figure B-3
Regression Plot of Well Concentrations At MWT-27
Ash Landfili Annual Report

Seneca Army Depot Activity
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Appendix B Figure B4

Regression Plot of Well Concentrations At MWT-28
Ash Landfill Annual Report

Seneca Army Depot Activity
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Appendix B Figure B-5

Regression Plot of Well Concentrations At MWT-29
Ash Landfill Annual Report
Seneca Army Depot Activity
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Appendix B

Figure B-6
Regression Plot of Well Concentrations At MWT-22
Ash Landfill Annual Report
Seneca Army Depot Activity
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Appendix B Figure B-7
Regression Plot of Well Concentrations At PT-22
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Appendix B

Figure B-8
Regression Plot of Well Concentrations At MWT-23
Ash Landfill Annual Report
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Appendix B

Regression Plot of Well Concentrations At MWT-24
Ash Landfill Annual Report

Figure B-9
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Appendix B Figure B-10
Regression Plot of Well Concentrations At PT-24
Ash Landfill Annual Report
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