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1.0 INTRODUCTION

This Annual Report is for the Ash Landfill Operable Unit (OU), located at the Seneca Army Depot
Activity (SEDA or the Depot) in Romulus, New York (Figure 1). This report provides a review of the
fifth year of long-term groundwater monitoring of the full-scale biowall system installed in 2006. This
report also provides recommendations for future long-term monitoring at the site. This report is based on
an annual review of the effectiveness of the remedy implemented in 2006, and includes the following:

e A comparison of the groundwater data to the long-term groundwater monitoring (LTM)
objectives, listed below in Section 1.1;

e An evaluation of the need to recharge (i.c., add substrate) the biowalls, as outlined in the
Remedial Design Report (RDR) (Parsons, 2006¢) in Section 3.4; and

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

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

e Installation of three dual biowall systems, A1/A2, B1/B2, and C1/C2, 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 that are contaminated with metals and polycyclic aromatic hydrocarbons
(PAHs),

¢ Excavation and disposal of Debris Piles A, B, and C; and
¢ Re-grading of the Incinerator Cooling Water Pond to promote positive drainage.

As part of the RA at the Ash Landfill OU, LTM is being performed as part of the post-closure operations.
Groundwater monitoring is required as part of the remedial design, which was formulated to comply with
the ROD. The first of four rounds of groundwater sampling were performed in the first year of LTM and
were completed in January 2007, March, 2007, June 2007, and November 2007.

The analytical and geochemical results were presented in four letter reports. The results of the Year 1
LTM were reported and evaluated in the “Annual Report and One-Year Review for the Ash Landfill”
(Parsons, 2008a). As part of the Year 1 report, the Army recommended that the frequency of LTM events
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at the Ash Landfill OU be reduced from quarterly to semi-annually; this recommendation was approved
by the USEPA and NYSDEC.

Year 2 semi-annual monitoring, referred to as Rounds 5 and 6, were completed in June and December
2008, and the results were presented in separate semiannual letter reports for each sampling event. The
results of Year 2 of the LTM program were presented in the “Annual Report and Year Two Review”
(Parsons, 2009). Year 3 semi-annual monitoring, referred to as Rounds 7 and 8, were completed in June
and December 2009 and the results are presented in separate letter reports for each sampling event. The
results of Year 3 of the LTM program were presented in the “Annual Report and Year Three Review”
(Parsons, 2010). Year 4 semi-annual monitoring, referred to as Rounds 9 and 10, were completed in June
and December 2010 and the results were presented in separate letter reports. Year 5 semi-annual
monitoring, referred to as rounds 11 and 12, were completed in July and December 2011 and December
15, 2011, and the results were presented in separate letter reports for each sampling event.

This Annual Report reviews the results of the fifth year of the LTM program as part of the ongoing
evaluation of the remedy and provides conclusions and recommendations about the effectiveness of the
remedial action, including the groundwater remedy and the vegetative landfill covers.

1.1 Long-Term Groundwater Monitoring Objectives

Three types of long-term groundwater monitoring are being performed: 1) plume performance
monitoring, 2) biowall process monitoring, and 3) off-site compliance monitoring. On-site performance
monitoring is being conducted to measure groundwater contaminant concentrations and to evaluate the
effectiveness of the biowall remedy for the Ash Landfill OU. The objectives of performance and
compliance monitoring are as follows:

o Confirm that there are no exceedances of groundwater standards for contaminants of concern
(COCs) at the off-site compliance monitoring well MW-56;

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

plume; and

e Confirm that groundwater concentrations throughout the plume are decreasing to eventually meet
NYSDEC Class GA groundwater standards.

Biowall process monitoring is being conducted at two locations (shown in Figure 2) to determine if, and
when, any biowall maintenance activities should be performed. The first location is within Biowalls
B1/B2 MWT-27 and MWT-28) in the segment that runs along the pilot-scale biowalls that were installed
in July 2005. The second location is within Biowall C2 (MWT-23), the furthest downgradient biowall.
The objectives of biowall process monitoring for operations and maintenance (O&M) activities are as

follows:

e Monitor the long-term performance and sustainability of the biowalls;
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e Monitor substrate depletion and geochemical conditions under which the effectiveness of the
biowalls may decline; and

o Determine if, and when, the biowalls need maintenance (i.c., need to be recharge 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, that
was owned by the United States Government and operated by the Department of the Army from 1941
until 2000. In 2000, the Army assumed a caretaker role at the SEDA, and since this time more than 8,500
acres of the property have been transferred to other parties. SEDA is located between Seneca Lake and
Cayuga Lake and is bordered by New York State Highway 96 to the east, New York State Highway 96A
to the west, and sparsely populated farmland to the north and south.

The location of the Ash Landfill OU, also referred to as the Ash Landfill, is composed of five historic
solid waste management units (SWMUs). As shown in Figure 3, the five SWMUs that comprise the Ash
Landfill OU are the Incinerator Cooling Water Pond (SEAD-3), the Ash Landfill (SEAD-6), the NCFL
(SEAD-8), the former Debris Piles (SEAD-14), and the former Abandoned Solid Waste Incinerator
Building (SEAD-15).

Prior to the Army’s purchase of land for construction of the SEDA, the area of the Ash Landfill OU was
used for farming. From 1941 (the date SEDA was constructed) to 1974, uncontaminated trash was
burned in a series of burn pits located near the former abandoned incinerator building (Building 2207).
According to the 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 date of inception until the late 1950s or early 1960s.

The incinerator was built in 1974. Between 1974 and 1979, materials intended for disposal were
transported to the incinerator. Each week the Depot generated approximately 18 tons of refuse, the
majority of which was incinerated. The source for the refuse was domestic waste from Depot activities
and family housing. Large items that could not be bummed were disposed at the NCFL (SEAD-8). The
NCFL encompasses approximately three acres located southeast of the former incinerator building,
immediately south of a 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 former 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. According to an undated aerial photograph of the incinerator during operation,
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the active area of the Ash Landfill extended at least 500 feet north of the incinerator building, near a bend
in a dirt road. A fire destroyed the incinerator on May 8, 1979, and the landfill was subsequently closed.
Post-closure the landfill was apparently covered with native soil of various thicknesses, but was not
closed with an engineered cover or cap. Other areas at the site were used as a grease pit and for burning

debris.
22 Site Geology/Hydrogeology

The site is underlain 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 gray, calcareous
shales and mudstones and thin limestones with numerous zones of abundant invertebrate fossils. Locally,
the shale is soft, gray, and fissile. The shale, which has a thin weathered zone at the top, is overlain by 2
to 3 feet of Pleistocene-age! till deposits. The till matrix varies locally, but generally consists of unsorted

silt, clay, sand, and gravel.

The thickness of the till at the Ash Landfill OU generally ranges from 4 to 15 feet. At the location of the
biowalls, the thickness of the till and weathered shale is approximately 10 to 15 feet. Groundwater is
present in both the shallow till/weathered shale layer and in the deeper competent shale layer. 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 and seasonal fluctuations
in the water table and the saturated thickness. Historic data at the Ash Landfill OU indicate that the
saturated interval is thin (generally between 1 and 3 feet thick) in the month of September and is thickest
(generally between 6 and 8.5 feet thick) between December and March.

The average linear velocity of the groundwater in the till/weathered shale layer was calculated during the
Remedial Investigation (RI) in 1994 using the following parameters: 1) average hydraulic conductivity of
4.5 x 10 centimeters per second (cm/sec) (1.28 feet per day [ft/day]), 2) estimated effective porosity of
15% to 20%, and 3) groundwater gradient of 1.95 x 107 feet per foot (ft/ft) (Parsons Engineering
Science, Inc., 1994). The average linear velocity was calculated as 0.166 ft/day or 60.7 feet per year
(ft/yr) at 15% effective porosity and 0.125 ft/day or 45.5 ft/yr at 20% effective porosity. The actual
velocity of on-site groundwater may be locally influenced by zones of higher-than-average permeability;
these zones are possibly associated with variations in the porosity of the till/weathered shale.

23 Soil and Groundwater Impacts

The nature and extent of the COCs at the Ash Landfill OU were evaluated through a comprehensive RI
program. It was determined that surface water and sediment were not media of concern and did not

I The Pleistocene Age, also known as the Late Wisconsin Age, occurred 20,000 years before present.
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require remediation. A groundwater contaminant plume that emanated from the northern end of the Ash
Landfill was delineated during the RI. The primary COCs in groundwater at the Ash Landfill are VOCs;
the primary COCs in soil at the Ash Landfill are chlorinated and aromatic compounds, semivolatile
organic compounds (SVOCs), polycyclic aromatic hydrocarbons (PAHs), and, to a lesser degree, metals.
Release of the COCs is believed to have occurred during the former activities at the Ash Landfill OU
(described above).

Soil

VOCs, specifically trichloroethene (TCE), were detected in the soil in the “Bend in the Road” area.
Located northwest of the Ash Landfill, this area is believed to be the source of the groundwater plume.
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 contamination in soil near the
“Bend in the Road.” The excavation limits of the NTCRA are shown on Figure 3. The NTCRA
successfully reduced the risk associated with potential exposure to contaminated soil, and prevented
continued leaching of VOCs to groundwater. Since the NTCRA, concentrations of VOCs in groundwater
near the original source area have decreased by two orders of magnitude. Further remediation for VOCs
in the soil at the “Bend in the Road” was not required.

The other COCs detected in the soil were PAHs and metals. PAHs were detected at concentrations above
NYSDEC’s Technical and Administrative Guidance Memorandum (TAGM #4046) values in the NCFL
and 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 that were 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, with the highest
concentrations of metals detected at the surface of the Debris Piles. These piles were small, localized,
surface features that were visibly discernable and did not extend into the subsurface. The former debris
piles were excavated and disposed offsite during the RA in 2006.

Groundwater

The primary potential impact to human health and the environment is a groundwater contaminant plume
containing dissolved chlorinated solvents, primarily TCE, isomers of dichloroethene (DCE), and vinyl
chloride (VC). The plume originates in the "Bend in the Road" area near the northwestern edge of the
Ash Landfill and is approximately 1,100 feet long by 625 feet wide. The nearest exposure points for
groundwater are three farmhouse wells located approximately 1,250 feet from the leading edge of the
plume near the farmhouse. The location of the farmhouse relative to the plume at the Ash Landfill is
shown on Figure 4. Two of the farmhouse wells draw water from the till/weathered shale aquifer and the
remaining well draws water from the bedrock aquifer. As discussed in Section 4.4 of the RI (Parsons,
1994), plume profiles were constructed for geologic cross sections at the Ash Landfill; based on these
profiles it was determined that the plume is vertically restricted to the upper till/weathered shale aquifer
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and is not present in the deeper competent shale aquifer. As noted above, the source area of the plume
was removed by the NTCRA.

24 Summary of the Remedial Action

2.4.1 Biowalls

Three biowall pairs were installed to address groundwater contamination on-site, as documented in the
Construction Completion Report (Parsons, 2007). The biowalls were constructed by excavating a linear
trench to competent bedrock then backfilling the trench to the ground surface with a mixture of mulch and

sand.

Biowalls Al/A2, B1/B2, and C1/C2 (as shown in Figure 2) were constructed perpendicular to the
chlorinated solvent plume at the locations prescribed in the RDR. The entire length of Biowalls A1/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 that caused trench widening. Approximately 2,840 linear feet
(If) of biowalls were constructed in the areas downgradient 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 biowall trenches. Trench spoils were used as the cover material and were
compacted with a backhoe. A site visit in December 20101 confirmed that the mulch backfill in the
trenches has settled to ground surface.

24.2 Incinerator Cooling Water Pond

As specified in the RDR, the Incinerator Cooling Water Pond (ICWP) was re-graded to meet the
surrounding grade to prevent the accumulation of water in this inactive pond. Prior to re-grading, the
vegetation 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 to prevent erosion.

24.3 Ash Landfill and NCFL Vegetative Cover

A soil cover comprised of mulch, biowall trench spoils that met the site cleanup criteria, and off-site
topsoil was placed over the 2.2 acres of the Ash Landfill. The Ash Landfill was covered with 4,380 cubic
yards (cy) of fill to achieve a minimum cover thickness of 12 inches. Biowall trench spoils that met the
site cleanup criteria 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 is to
prevent terrestrial wildlife from directly contacting or incidentally ingesting metal-impacted soils.
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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 Description of Technology Used in Biowalls

Reductive dechlorination is the most important process for natural biodegradation of highly chlorinated
solvents (USEPA, 1998) (see Figure 5). Complete dechlorination of TCE and other chlorinated solvents
is the goal of anaerobic biodegradation via mulch 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 effective process, generally groundwater must be sulfate-reducing or methanogenic. Thus,
groundwater in which anaerobic reductive dechlorination is occurring should have the following
geochemical signature:

e Depleted concentrations of dissolved oxygen (DO), nitrate, and sulfate;

o Elevated concentrations of manganese, ferrous iron, methane, carbon dioxide, chloride, and
alkalinity; and

¢ Reduced oxidation reduction potential (ORP).

Treatment of chlorinated ethenes in groundwater using a biowall 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 in the biowall, an anaerobic treatment zone is
established in the biowall. The treatment zone may also be established downgradient of the biowall as
soluble organic matter migrates with groundwater and stimulates microbial processes.

Solid-phase organic substrates used to stimulate anaerobic biodegradation of chlorinated ethenes include
plant mulch and compost. To enhance microbial activity, the mulch may be composted prior to
emplacement to more readily degraded material, or mulch may be mixed with an outside source of
compost. Mulch is primarily composed of cellulose and lignin, and contains “green” plant material that
provides nitrogen and nutrients for microbial growth. These substrates are mixed with coarse sand and
placed in a trench or excavation in a permeable reactive biowall configuration. Biodegradable vegetable
oil may be added to the mulch mixture to increase the availability of soluble organic carbon.

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 the generation of molecular hydrogen, which is the primary electron donor
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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 necessary, mulch
biowalls can be periodically recharged with liquid substrates (e.g., emulsified vegetable oils) to extend the
life of the biowall. Vegetable oil is a substrate that is readily available to microorganisms as a carbon
source that helps establish and continually develop the microbial population. Used in combination with
mulch, vegetable oil has the potential to enhance and extend the duration of organic carbon release.

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:

e The first quarter, referred to as 1Q2007, was completed between January 3, 2007 and January 4,
2007;

e The second quarter, referred to as 2Q2007, was completed between March 15, 2007 and March
17, 2007,

e The third quarter, referred to as 3Q2007, was completed between June 5, 2007 and June 7, 2007;
and

e The fourth quarter, referred to as 4Q2007, was completed between November 13, 2007 and
November 15, 2007.

Two rounds of sampling were conducted during the second year of LTM, as follows:
e Round five, referred to as SR2008, was completed between June 24, 2008 and June 26, 2008; and

e Round six, referred to as 6R2008, was completed between December 11, 2008 and December 15,
2008.

Two rounds of sampling were conducted during the third year of LTM, as follows:
e Round seven, referred to as 7R2009, was completed between June 1, 2009 and June 4, 2009; and

e Round eight, referred to as 8R2009, was completed between December 14, 2009 and December
18, 2009.

Two rounds of sampling were conducted during the fourth year of LTM, as follows:

e Round nine, referred to as 9R2010, was completed between June 28, 2010 and July 2, 2010; and
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e Round ten, referred to as 10R2010, was completed between December 14, 2010 and December
19, 2010.

Two rounds of sampling were conducted during the fifth year of LTM, as follows:

¢ Round eleven, referred to as 11R2011, was completed between July 18, 2011 through July 22,
2011; and

e Round twelve, referred to as 12R2011, was completed between December 12, 2011 and
December 15, 2011.

The first year of sampling was quarterly, and at that time, the sampling rounds were identified as xQyyyy,
where “x” is the round number, and “yyyy” is the 4 digit year. After the first year, the sample frequency
was modified to semiannual. An “R” was used to replace the “Q” to denote the round. The round

number has been used sequentially since the first quarterly round.

Groundwater samples were collected using low flow sampling techniques during each of the 2011
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, 2006a). Field forms for 11R2011 and 12R2011 are included on a CD in
Appendix A.

Fourteen monitoring wells were sampled and classified into three groups (listed in Table 1): eleven on-
site plume perfbrmance monitoring wells, one off-site compliance monitoring well, and five biowall
process monitoring wells. The off-site performance monitoring well, MW-56, is monitored on a semi-
annual basis, and was monitored in January 2007, June 2007, June 2008, December 2008, June 2009,
December 2009, June 2010, December 2010, October 2011, and December 2011. During Round 11 of
groundwater sampling, 13 of the 14 monitoring wells were sampled between July 18, 2011 and July 22,
2011. Attempts were made to sample the fourteenth well, MW-56, but there was not sufficient water in
the well. The Army consulted with USEPA, and the USEPA suggested that the Army monitor the water
levels and attempt to sample MW-56 at a time when sufficient groundwater was observed in the aquifer.
Parsons returned to the Ash Landfill on October 3, 2011 and collected a groundwater sample from MW-
56. The well locations are shown on Figure 6.

Three of the biowall process monitoring wells 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 if, and when, the biowalls may require additional substrate. The Annual
Report — Year 1 recommended that groundwater samples collected from monitoring wells PT-17 and
MWT-7 be analyzed for additional geochemical parameters that are included for the process monitoring
wells to better monitor the progress of the treatment zone.
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As indicated in Table 1, samples from the wells in the biowall process monitoring group (MWT-23,
MWT-26, MWT-27, MWT-28, and MWT-29) and from two wells from the on-site plume performance
group (PT-17 and MWT-7) were submitted to Test America Laboratories, Inc. in Buffalo, New York for
Rounds 1 through 8 and to Test America Laboratories, Inc. in Savannah, Georgia for Rounds 11 through
12 to be analyzed for:

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

Samples from these wells were also submitted to Microseeps, Inc. located in Pittsburgh, Pennsylvania for
analysis for methane, ethane, and ethene (MEE) by AM20GAX, Microseeps’ version of Method RSK

175.

During sampling in the field, the following geochemical parameters were recorded for the duration of
low-flow sampling for each groundwater sample:

e pH, ORP, and conductivity were measured with a Horiba U-52 multi-parameter instrument;
e DO and temperature were measured with a YSI 85 meter; and
e Turbidity was measured with a Lamotte 2020 turbidity meter.

In addition, a HACH® DR/850 Colorimeter was used in the field to measure manganese and ferrous iron
at PT-17, MWT-7, MWT-23, MWT-26, MWT-27, MTW-28, and MWT-29. Manganese and ferrous iron
were measured by USEPA Method 8034 and USEPA Method 8146, respectively. A summary of the
samples collected is presented in Table 1.

32 Groundwater Elevations

Historic groundwater elevations and groundwater elevations from the four years of LTM round are
presented in Figure 7 and Table 2. Groundwater contours and groundwater flow direction based on
twelfth round measurements taken on December 12, 2011 are provided in Figure 8; these data show that
groundwater levels were relatively high during the twelfth sampling event

33 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, typically groundwater will be sulfate-reducing or methanogenic. As mentioned
above, geochemical parameters collected in the field that also serve as water quality indicators (i.e., pH,
ORP, DO, conductivity, and temperature) were recorded for all the wells in the LTM program. Analysis
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for the additional geochemical parameters of TOC, sulfate, and MEE, and field tests for ferrous iron and
manganese, were completed at PT-18A, MWT-7, MWT-23, MWT-26, MWT-27, MWT-28, and MWT-
29. According to USEPA guidance on natural attenuation of chlorinated solvents (USEPA, 1998),
analysis of these geochemical parameters conditions are conducive for anaerobic reductive dechlorination
to occur if the following geochemical signatures are identified:

o Depleted concentrations of DO and sulfate;

o Elevated concentrations of methane;

e Reduced ORP;

¢ Elevated concentrations of soluble organic substrate as defined by TOC in groundwater; and

e An increase in the concentrations of ferrous iron and manganese relative to background
conditions.

Geochemical parameter results are shown in Table 3, which is organized with the most upgradient well
listed first and the most downgradient well listed last. A comparison of the geochemical parameters for
wells MWT-26 (upgradient of Biowall B1) to MWT-28 (in Biowall B2) for Year 5, summarized below,
demonstrates the change in geochemistry across the B1/B2 Biowalls.

Dissolved Oxygen

DO is the most favored electron acceptor (i.e., yields the most energy) used by microbes during
biodegradation of organic carbon, and its presence can inhibit the anaerobic degradation of chlorinated
ethenes. In the wells sampled within Biowalls B1/B2 and Biowall C2, DO levels are depleted (less than
1.0 milligrams per liter [mg/L]) in both Year 5 events (see Table 3). DO is depleted due to the biological
activity encouraged by the biowall substrate. The depletion of DO enhances the potential for anaerobic
degradation of chlorinated ethenes in groundwater.

Sulfate

Sulfate is used as an electron acceptor during sulfate reduction, competing with anaerobic reductive
dechlorination for available substrate/clectron donor. Sulfate levels lower than 20 mg/L are desired to
prevent inhibition of reductive dechlorination of chlorinated ethenes (USEPA, 1998). In Year 5,
concentrations were less than 20 mg/L in Biowall Bl (MWT-27), Biowall B2 (MWT-28) and Biowall C2
(MWT-23). The sulfate levels detected within the biowalls (at MWT-27, MWT-28, and MWT-23) were
orders of magnitude lower than the concentration of sulfate detected upgradient of Biowalls B1/B2 at
MWT-26 (see Table 3). These conditions indicate that sulfate is being depleted and that sulfate should
not inhibit anaerobic dechlorination within the biowalls.
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Methane

The presence of methane in groundwater is indicative of strongly reducing methanogenic conditions. An
increase in the concentrations of methane indicates 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 39 micrograms per liter (ug/L) in Round 12. Compared to this
concentration, concentrations of methane were orders of magnitude greater at the process wells located
within biowall B1, B2, and C2 (see Table 3). These 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 in groundwater and the tendency of groundwater to accept or
transfer electrons. Low ORP, less than -100 millivolts (mV), is conducive for anaerobic reductive
dechlorination to occur (USEPA, 1998). During Round 12, ORP values upgradient of Biowall B1/B2
were significantly higher than ORP values in the wells within the biowalls, which were less than or close
to -100 mV (see Table 3). The ORP levels within Biowalls B1/B2 and C2 indicate that reducing
conditions within the biowalls are sufficient to support sulfate reduction, methanogenesis, and anaerobic

reductive dechlorination.

Total Organic Carbon

The presence of organic substrate is necessary to stimulate and sustain anaerobic degradation processes.
In biowalls, organic carbon acts as an energy source for anaerobic bacteria and drives reductive
dechlorination. Typically concentrations of TOC greater than 20 mg/L are sufficient to maintain sulfate
reducing and methanogenic conditions (USEPA, 1998). As shown in Table 3, the TOC concentration in
Biowall Bl was greater than the TOC concentrations upgradient of the biowalls. In Biowalls B2 and C2,
the TOC concentrations decreased below the threshold value of 20 mg/L, but remained greater than the
concentration at upgradient well, MWT-26. There is a decrease in the concentration of TOC as readily
degraded organics (i.e., vegetable oil and cellulose) in the mulch mixture are consumed; however, TOC
concentrations on-site remain sufficiently high enough to serve as an energy source for anaerobic bacteria
in the biowalls. As discussed below, the change in TOC concentrations appears to have little impact on
the efficiency at which chlorinated organics are degraded within the biowalls and does not indicate that
the biowalls need to be recharged at this time.

Ferrous Iron and Manganese

As described in USEPA (1998), iron III (ferric iron) is an electron acceptor used by iron-reducing bacteria
under anaerobic conditions; Iron II (ferrous iron) is the product. Iron III is relatively insoluble in
groundwater relative to Iron II. Therefore, an increase in concentrations of Iron II in groundwater is a
clear indication that anaerobic iron reduction is occurring. Similarly, USEPA (1998) states that
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manganese (IV) is an electron acceptor used by manganese-reducing bacteria under anaerobic
environments; soluble manganese (II) is the product. Under anaerobic conditions like those at the Ash
Landfill, the presence of manganese and ferrous iron in groundwater at concentrations above the natural
background concentrations demonstrates that manganese reduction and iron reduction are occurring at the
site. These data support the conclusion that conditions within the biowalls are anaerobic and conducive to
the degradation of chlorinated ethenes.

Summary

Monitoring data for wells within the biowalls during the fifth year of LTM indicate the following:

¢ DO remains below 1.0 mg/L at Biowalls B1/B2 and Biowall C2;

o Concentrations of TOC remain elevated in the biowalls, and greater than at the upgradient well,
o ORP values ranged from -136 mV to -71 mV;

o  Sulfate remains below 20 mg/L;

e Methane concentrations range from 8.8 mg/L to 16 mg/L; and

o Ferrous iron concentrations are increasing in the biowalls, indicating that conditions are
conducive to the degradation of chlorinated ethenes.

A multiple lines-of-evidence approach that evaluates geochemical parameters together with the analytical
data indicates that conditions in the biowalls are sufficient to support anaerobic degradation processes.
Substrate in the biowalls has not been significantly depleted and biodegradation continues to occur within
the biowalls. Highly anaerobic conditions persist within the biowalls and sufficient levels of organic
carbon, ORP, sulfate, and methane are being sustained for effective anaerobic degradation of chlorinated
ethenes.

34 Chemical Data Analysis and Groundwater Remedy Evaluation

Table 4 summarizes the concentrations of chlorinated ethenes detected in groundwater during the twelve
rounds of LTM. Table 4 is organized 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
B. Figure 6 presents the chlorinated ethene data for the twelve rounds. The discussion below focuses on
data collected during Year 5 (Rounds 11 and 12) of the LTM program, and addresses how the remedial
action objectives are being achieved.

Achievement of first performance monitoring objective:

o Confirm that there are no exceedances of groundwater standards for contaminants of concern
(COC) at the off-site trigger monitoring well MW-56.
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Concentrations of chlorinated ethenes at off-site well MW-56 remain low or non-detect, with
concentrations of TCE, cis-DCE, and VC meeting regulatory standards. As shown in Table 4, the fifth
year of LTM confirmed that there were no exceedances of COC groundwater standards at MW-56. VC
and TCE were not detected in any of the rounds at MW-56; cis-DCE was detected at MW-56 below its
Class GA groundwater standard (5 pg/L) during Year 5.

Achievement of second performance monitoring objective:

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

plume.

TCE remains above the Class GA groundwater standard (5 pg/L) at PT-18A (upgradient of biowalls).
Concentrations of TCE at PT-18A varied from a maximum of 2,700 pg/L in the fourth round to a
minimum of 220 pg/L in the fifth round over the first three years. In the past two years (2010 and 2011),
the concentration of TCE has decreased to 120 pg/L in the ninth round, further decreasing to 6.3 pg/L in
the tenth round, not detected in the eleventh round, and increasing to 7.3 pg/L in the twelfth round (see
Table 4). Concentrations of TCE at well MWT-25 (upgradient of Biowall A) have consistently decreased
from 50 pg/L in the first quarter to below the Class GA groundwater standard at a concentration of 1.6
pg/L in Round 12.

Concentrations of TCE and cis-DCE within the biowalls at MWT-27 (in Biowall B1), MWT-28 (in
Biowall B2), and MWT-23 (in Biowall C2) remain below Class GA standards, which is an expected
performance measure. Cis-DCE was reported below Class GA standards in the biowalls in all rounds.
Concentrations of VC were recorded above the Class GA standard in Biowall B1 at a concentration of 3.0
pg/L and was detected above the Class GA standard in Biowalls B2 and C2. Continued sampling is
necessary to confirm any trend for VC at MWT-27 in subsequent monitoring events.

The reduction in concentrations of TCE, coupled with concentrations of cis-DCE and VC not being
elevated within the biowalls, suggests that complete mineralization of chlorinated ethenes is occurring.
Therefore, the biowalls are operating as expected with no loss of performance within the biowalls.

Ethene, a final product of reductive dechlorination, is only slightly elevated within the biowalls. This
suggests that multiple anaerobic degradation processes may be occurring within in the biowalls. For
example, ethene is not produced by anaerobic oxidation of cis-DCE or VC, nor by abiotic transformation
of chlorinated ethenes by reduced iron sulfides. Alternatively, concentrations of ethene may be low since
ethene can be further reduced under highly anaerobic conditions or can off-gas with carbon dioxide or

methane since it is volatile.

The overall trend in the concentrations of TCE, cis-DCE, and VC at well MWT-26 (between Biowalls
A1/A2 and Biowalls B1/B2) is decreasing over time. Concentrations of TCE, cis-DCE, and VC at this
well decreased during the Summer 2011 monitoring event, and increased slightly in the Winter 2011
event. The area downgradient of MWT-26 is bounded by Biowalls B1/B2 in which the majority of
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concentrations of TCE, cis-DCE, and VC, except for the Round 12 exceedence of VC in Biowall B2,
remain non-detect or below their respective Class GA standards. The Army will continue to monitor well
MWT-26 to see if a trend in concentrations persists.

Concentrations at MWT-24 (downgradient of Biowall C2) show an overall decline over time, with some
seasonal variation in TCE (from 0.94 J ug/L in the first quarter to 5.6 pg/L in the eleventh round) and cis-
DCE (from 210 pg/L in the first quarter to 23 pg/L in the tenth round), and substantial decline in VC
(from 45 pg/L in the second quarter to 2.3 ug/L in the twelfth round). TCE has been at or below the
Class GA groundwater standard (5 pg/L) at MWT-24 in all rounds, with the exception of 6.0 pg/L in
Round 6 and 5.6 pg/L in Round 11, which were likely due to seasonal fluctuation (i.e., the effects of
desorption during a period with frequent precipitation and subsequent high water levels) .

The changes in groundwater concentrations of TCE, DCE, and VC as the groundwater passes through the
biowalls are shown in Figures 9A through 9L for Rounds 1 through 12, respectively. These figures show
that the concentrations of TCE in groundwater within the biowalls are reduced to concentrations near or
below detection limits. The concentration of TCE rebounds with distance downgradient of Biowalls
C1/C2; this increase may be due to residual TCE that is desorbing from aquifer soils or diffusing out of
low permeability soils. These results indicate that the biowalls treat the water within the biowalls and
create a measurable improvement in downgradient water quality.

Anaerobic degradation of TCE may also occur in areas of the aquifer formation that are downgradient of
the biowalls, where the presence of soluble organic carbon released from the biowalls enhances reductive
dechlorination processes. In these downgradient areas, the concentrations of cis-DCE and VC are higher
than they are within the biowalls. This suggests that sequential biotic reductive dechlorination of
chlorinated organics is the primary degradation process in the downgradient reaction zones, with the
presence of low concentrations of TCE being due to desorption from the aquifer matrix or from back
diffusion of contaminated groundwater from low permeability soils. The elevated concentration of
ethene, 47 pg/L and 7.3 pg/L observed at MWT-29 in Round 11 and 12 respectively, as compared to the
upgradient concentration of 1.0 ug/L and ND at MWT-26, also indicates that downgradient biotic
reductive dechlorination is occurring. Further downgradient, TCE concentrations continued to decrease at
MWT-7, which is 310 feet downgradient of Biowalls C1/C2. TCE was detected at a concentration of
0.52J pg/L in Round 11 and at 2.3 pg/L in Round 12.

Achievement of third performance monitoring objective:

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

In general, concentrations of TCE, cis-DCE, and VC decreased over the twelve sampling events at the
wells within and downgradient of the biowalls. Time plots for monitoring wells MWT-25, MWT-26,
MWT-27, MWT-28, MWT-29, MWT-22, PT-22, MWT-23, MWT-24, and PT-24 are presented in
Figures 10A through 10J, respectively. These plots show an overall decreasing trend for the COCs.
Figures 10E, 10F, and 10G show that the concentrations at MWT-29, MWT-22, and PT-22, respectively,
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which are located downgradient of Biowalls B1/B2, show an overall decrease during Year 5 of LTM
compared to previous years. This confirms that the higher concentrations that were observed during the
winter monitoring event were likely the result of desorption during periods of seasonal high water levels,
and do not reflect an overall increasing concentration trend. The time plots of the downgradient wells
(MWT-29, MWT-22, MWT-24, and PT-24) show that TCE concentrations in the wells in the vicinity and
downgradient of the biowalls are decreasing over time.

An exponential regression, which models first-order decay typical in biological processes, has been
calculated for each monitoring well. The regression serves as a means of estimating the time required for
the concentrations of chlorinated organics to meet their respective GA groundwater standards. Table 5
summarizes the trend for each contaminant in each well. Time plots with regression lines are included as

Appendix C.

The regression plots in Appendix C indicate that all of the wells, with the exception of PT-22 and MWT-
22, either comply with the Class GA groundwater standard or are expected to achieve their respective
standard by 2055. There may be limiting factors in reaching the groundwater standards, such as
desorption and back diffusion from low permeability soils, as well as the effect of desorption on the
groundwater concentrations observed during winter months when groundwater levels were high which
may drive the actual time required to reach compliance.

Time plots of the concentration of TCE, cis-DCE, and VC for wells PT-18A, PT-17, and MWT-7 are
provided in Figures 11A, 11B, and 11C, respectively; these plots include historic data prior to the
installation of the biowalls. Figures 11A, 11B, and 11C indicate that there is an overall decreasing trend
for TCE, cis-DCE, and VC at PT-18A. There is no trend for cis-DCE or VC at PT-17 and MWT-7. At
MWT-7, there is a decreasing trend for TCE. Since PT-18A is located in the Ash Landfill source area
upgradient of all biowalls, decreasing trends at this location reflect natural attenuation processes.

PT-17 and MWT-7 are located 150 ft and 310 ft from Biowalls C1/C2, respectively. As such, it is
possible that treatment zones have not been established this far downgradient of the biowalls.
Nevertheless, an increasing trend for cis-DCE paired with a decreasing trend for TCE may indicate that
reductive dechlorination is occurring at these locations. To date, concentrations at these wells are within
historic levels and the Army will continue to evaluate any impacts of the biowalls on this portion of the
plume.

Other Compounds

Non-chlorinated organics were detected in the groundwater at the Ash Landfill OU, and the data are
presented in Appendix B. Benzene, isopropylbenzene, ethyl benzene, toluene, and total xylenes were
detected at PT-18A, and ethyl benzene, toluene, and total xylenes exceeded their respective Class GA
Standards with concentrations of 9.2 ug/L, 130 pg/L, and 60 pg/L, respectively, during Round 11. These
COCs have not been previously detected at PT-18A and were not detected in Round 12. In Round 12
benzene and ethyl benzene were each detected in one well at concentrations below their respective Class
GA standards. Benzene was detected at MWT-27 at a concentration of 0.26 J ug/L, and ethyl benzene
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was detected at MWT-23 at a concentration of 0.16 J pg/L (average of sample and duplicate). None of
these detected compounds are historical COCs, and their detections are not believed to be associated with
historic site operations.

3.5 Biowall Recharge Evaluation

The RDR calls for a recharge evaluation at the end of each year of monitoring. The evaluations
completed at the end of Year 1, Year 2, Year 3, Year 4 concluded that recharge was not required and that
a recharge evaluation would be performed again at the end of Year 5.

Recharge Evaluation Process

A recharge evaluation, defined on Figure 7-3 of the RDR and described below, is the determination of the
need to recharge a biowall segment. The evaluation consists of the following:

¢ 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 will be used.

e The following parameters will be evaluated annually using at least two consecutive rounds of
sampling data in order to determine if recharge of the biowalls is necessary:

- COC concentrations in the biowalls (e.g., MWT-27, MWT-28, and MWT-23). If COC
concentrations have rebounded by greater than 50% for any single sampling event, this
indicates that recharge may need to 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 biowalls (e.g., at MWT-27,
MWT-28, and MWT-23). Benchmark values will be used initially to evaluate anaerobic
conditions in the groundwater. The benchmarks are:

e ORP<-100 mV
« TOC>20 mg/L
+ DO<1.0mg/L
Parameters described in the bullets above are guidelines and will be considered in evaluating if, and

when, a depletion of bioavailable organic substrate results in a rebound in geochemical redox conditions
under which effective anaerobic degradation of chlorinated ethenes does not occur.
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Recharge Evaluation for Year 5

The recharge evaluation for Year 5 indicates that recharging the biowalls is not necessary at this time.

Section 3.2 presents the geochemical data for Year 5. The values of geochemical parameters measured in
Year 5 support the interpretation that reductive dechlorination is occurring in Biowalls A1/A2, B1/B2,
and C1/C2. The tables below show that the geochemical parameters for the wells within the biowalls

meet the benchmark values and that groundwater conditions remain highly reducing.

Parameter Be'{,c:]"::“’k MWT-27 (Qs 1,2, 3,4, Rs 5, 6,7, 8,9, 10, 11, 12)

ORP (mV) <-100 -158, -145, -141, -166, -133, -126, -128, -102, -121, -111, -109, -71

TOC (mg/L) > 20 2050, 1350, 755, 167, 89, 54, 81.7, 50, 61, 32,42, 35

DO (mg/L) <1.0 0.25,0.08, 0, 0.06, 0.18, 0.13, 0.06, 0.15, 0.05, 0.05, 0.01, 0.08
Benchmark

Parameter Value MWT-28(Qs1,2,3,4,Rs5,6,7,8,9,10, 11, 12)

ORP (mV) <-100 -150,-113, -131, -151, -91, -95, -135, -148, -104, -100, -135, -125.9

TOC (mg/L) >20 1775, 171, 309, 92, 49, 28, 28.2, 25.5, 21, 12, 17, 12

DO (mg/L) <1.0 0.16,0.09, 0, 0.08, 0.15, 0.10, 0.18, 0.29, 0.06, 0.07, 0.28, 0.02
Benchmark

Parameter Value MWT-23(Qs1,2,3,4,Rs5,6,7,8,9,10, 11, 12)

ORP (mV) <-100 -122,-109, -87, -144, -129, -104, -117, -90, -115, -103, -136, -104.1

TOC (mg/L) >20 260, 210, 303, 151,29, 20,15.6,17.4,11,5.9,6.2,6.3

DO (mg/L) <1.0 0.26, 0.35, 0, 0.12, 0.15, 0.20, 0.07, 0.63, 0.04, 0.29, 0.85, 0.08

Section 3.3 presents the analytical data for Year 5. As shown in the table below, concentrations of TCE,
¢DCE, and VC in the biowalls remain low and have not rebounded by greater than 50% for any sampling
event. Further, the ability of the biowalls to sustain a high degree of reductive dechlorination is well
established.

TCE cis-DCE vC
(ng/L) (ng/L) (ng/L)
Ql ND ND ND
Q2 ND ND ND
Q3 ND ND ND
Q4 ND ND ND
RS ND ND ND
MWT-27 R6 ND ND ND
R7 ND ND ND
R8 ND ND 3.17]
R9 ND 0.187] ND
R10 0.51J 1.1 2.1
R11 ND 0.21J] ND
R12 ND 1.4 3.0
May 2012 Page 18
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TCE cis-DCE VvC
(ng/L) (ng/L) (ng/L)

Ql ND ND ND
Q2 ND ND ND
Q3 ND ND ND
Q4 ND ND ND
RS ND ND ND

MWT-28 R6 ND ND ND
R7 ND ND ND
RS8 ND ND ND
R9 ND ND ND
R10 ND 0.517] 0.64J
R1l ND ND ND
R12 ND 0.28J 0.56J)
Ql ND 60 23
Q2 ND 11 4.8
Q3 ND 3.1 ND
Q4 ND 3.6] 3.65
R5 ND ND ND

MWT-23 R6 0.4 2.4 2.8
R7 ND 042] ND
R8 ND 047] ND
R9 ND 0417 ND
R10 0.297] 4.6 5.3
RI11 ND 0.577J 0.33]
R12 0.18] 2.0 1.85

The analytical data at MWT-27 shows TCE was not detected in Rounds 11 and 12. The concentration of
VC was measured above the Class GA groundwater standard at a concentration of 3.0 pg/L in Round 11;
however, this concentration was less than the maximum detected VC concentration at MWT-27 (i.e. 3.117J
pg/L in Round 8). The Army will continue to monitor MWT-27 in subsequent monitoring events to
determine any trend for VC at this well.

At MWT-28, concentrations of cDCE and VC remain below Class GA groundwater standards, and the
concentration of TCE remains below detections limits. At MWT-23 TCE, ¢cDCE, and VC concentrations
were below Class GA groundwater standards.

Overall, the multiple lines-of-evidence approach that evaluates geochemical parameters together with the
chemical analytical data indicates that conditions in the biowalls are sufficiently anaerobic to support
reductive chlorination of chlorinated ethenes. Substrate in the biowalls has not been significantly
depleted and biodegradation continues to occur. Although TOC levels are below the benchmark value at
MWT-28 and MWT-23, they remain higher than TOC concentrations in the upgradient well. Low DO
concentrations and overall low ORPs indicate that highly reducing conditions are being maintained with
the current levels of TOC. Reductions in sulfate and the production of methane further indicate that
highly anaerobic conditions are being sustained.

May 2012 Page 19
\\Bosf502\projects\PIT\Projects\Huntsville Cont W912DY-08-D-0003\TO#12 - Ash Landfil\Annual Report Y 5\Text\Ash Annual Report Y15 050912.doc



Annual Report and Year 5 Review
Seneca Army Depot Activity Ash Landfill Operable Unit

There are some geochemical parameters that are not as strong in the last couple of monitoring rounds and
there is some relatively low variations in VOC concentrations. However, recharge should be considered
when conditions are such that consistent trends develop that show the geochemical parameters continue to
weaken and that concentrations of TCE and DCE are increasing above the GA standard over multiple

events.

Based on the review of the analytical and geochemical data, the biowalls do not need to be recharged at
this time, and the biowall system continues to meet the long-term monitoring objectives established in the
RDR (Parsons, 2006).

36 Soil Remedy Evaluation

Part of the remedial action was installing a 12-inch vegetative cover over the Ash Landfill and the NCFL.
The covers have been inspected and field observations from Year 5 note that the landfills are vegetated
with grass and clover. At the NCFL, visual observations noted a small amount of soil erosion and the
presence of rodent 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 and corrective action is not required.
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.

3.7 Land Use Controls (LUCs)

The remedy for the Ash Landfill OU requires the implementation and maintenance of land use controls
(LUCs). The LUC requirements are detailed in the “Land Use Control Remedial Design for SEAD-27,
66, and 64A, Addendum 3” (2008b). The selected LUCs for the Ash Landfill OU 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 permeable 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

e 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 facilities
have been constructed and no access to or use of groundwater was evident other than that needed for
monitoring. As discussed in Section 3.5, the vegetative covers are limiting ecological contact with the

underlying soil.

May 2012 Page 20
\\Bosfs02'projects\PIT\Projects\Huntsville Cont W912DY-08-D-0003'TO#12 - Ash Landfill\Annual Report Y5\Text\Ash Annual Report Yr5 050912.doc



Annual Report and Year 5 Review
Seneca Army Depot Activity Ash Landfill Operable Unit

During 11R2011 and 12R2011, groundwater monitoring wells were inspected by field personnel. The
integrity of all wells at the Ash Landfill is intact and each well is viable for groundwater elevation
readings and groundwater sampling, where appropriate. Monitoring wells not required as part of the
LTM were decommissioned between September 2010 and January 2011.

3.8 Operating Properly and Successfully

The implemented design has met the requirements for “operating properly and successfully” (OPS) as
outlined in Section 12(h)(s) of the USEPA “Guidance for Evaluation of Federal Agency Demonstrations”
(USEPA, 1996). Parsons submitted a letter on behalf of the Army to USEPA, dated June 6, 2008,
declaring that the Army had determined that the remedy met the OPS requirements. The Army submitted
a letter under separate cover on February 26, 2009 further certifying that the “information, data and
analysis provided in Parsons’ June 6, 2008 letter was true and accurate.” On March 11, 2009, the USEPA
transmitted a letter to the Army approving the Army’s OPS demonstration. The data for Year 5 of the
LTM program are consistent with the data for Year 1, Year 2, and Year 3 and demonstrate that the
remedy is OPS, as described below.

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 vegetative covers
were installed as designed, meeting or exceeding the 12-inch of soil cover requirement. Section 3.5
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 intended design resulted in
wider-than-intended biowalls that required the emplacement of additional mulch; since 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 indicate that conditions that are favorable to
anaerobic reductive dechlorination have been established within and near the biowalls, which was the
expectation of the design of the biowall system.

The remedial action is operating “successfully.”

A remedial action may receive the 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 presented in Section 3.3
demonstrate that concentrations of VOCs are decreasing and will eventually meet the Class GA
groundwater standards. The time plots presented in Figures 10A through 10J show a decreasing trend
for the COCs at the Ash Landfill OU; Table 5 summarizes the trends in concentrations of COCs over
time, demonstrating that the concentrations in groundwater will eventually meet the groundwater
standards.
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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; therefore, there is no threat to the
environment. 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, an inspection of the condition of the
vegetative covers, and a confirmation that the LUCs are being maintained, the Army believes that the
remedial action is operating successfully.

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 three years of groundwater monitoring, the Army believes
that the remedial action at the Ash Landfill meets the requirements to be designated as “operating
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 or close to detection limits;

e TCE, cis-DCE, and VC are present in the groundwater at the site at concentrations above
respective Class GA groundwater standards;

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

e Geochemical parameters indicate that groundwater redox conditions are highly conducive for
reductive dechlorination to occur within the biowalls;

¢ Concentrations of chlorinated ethenes at off-site well MW-56 are below Class GA groundwater
standards;

¢ Continued monitoring is required to determine trends in concentrations of COCs at PT-18A, PT-
17, and MWT-7;

e Recharge of the biowalls is not necessary at this time;

¢ The remedial action continues to meets the requirements of the USEPA’s “operating properly and

successfully” designation; and

¢ The Army will continue to monitor the performance of the biowall system, including semi-annual
periodic evaluations of the potential need to recharge the biowalls.
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42

Recommendations

Based on the first five years of long-term monitoring at the Ash Landfill OU, the Army recommends

continuing the semi-annual frequency of monitoring based on the process shown in Figure 12 (which is

also Figure 7-3 of the RDR). The recommendations for LTM during year four of monitoring are as

follows:

50

Biowall process monitoring wells (MWT-26, MWT-27, MWT-28, MWT-29, and MWT-23) will
be monitored on a semi-annual basis. Each year a recharge evaluation will be completed. As
stated in the RDR (Parsons, 2006b), if a recharge is conducted, MWT-26, MWT-27, and MWT-
29 would be excluded from the LTM program, as detailed in Figure 12. MWT-28 and MWT-23
will continue to be monitored as part of the performance monitoring wells to supplement data that
will be used to determine whether additional biowall recharge is required. The recharge
evaluation(s) conducted each year after the first biowall recharge would review the chemical and
geochemical data at MWT-28 and MWT-23, and determine if the contaminant increase is a result
of poor biowall performance or due to other issues such as seasonal variations in groundwater
levels, unusual precipitation events, or desorption and back diffusion.

Performance monitoring wells (PT-17, PT-18A, PT-22, PT-24, MWT-7, MWT-22, MWT-24, and
MWT-25) will continue to be monitored on a semi-annual basis in a manner consistent with the
Year 3 LTM program. In the five years of LTM events at the Ash Landfill OU, the
concentrations of COCs, specifically TCE, in the wells downgradient of the source area (near PT-
18A) have decreased.

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 frequency of monitoring and the need to recharge the biowalls will be reviewed in the annual
report submitted after the completion of the fifth year of LTM, based on the process outlined in
Figure 12.
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Table 1

Groundwater Sample Collection

Ash Landfill Annual Report, Year 5

Seneca Army Depot Activity
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Notes:

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

2. All samples were collected between December 12, 2011 and December 15, 2011.
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Table 2

Groundwater Elevation Data
Ash Landfill Annual Report, Year 5

Seneca Army Depot Activity
LTM R12 - December 2011 Historical Data
Saturated Depth to
Monitoring | Top of Riser | Well Depth Thickness Groundwater | Water Level Groundwater Elevation (ft)
Well Elevation (ft) | (rel. TOC) (ft) (ft) (ft) Elevation (ft) | Maximum | Minimum Range
PT-17 640.14 7.57 4.89 2.68 637.46 637.50 632.74 4.76
PT-18A 659.05 12.87 6.69 6.18 652.87 653.25 649.65 3.60
PT-22 648.61 11.95 6.47 5.48 643.13 644.30 637.47 6.83
PT-24 636.40 11.92 7.06 4.86 631.54 632.76 627.80 4.96
MW-56 630.51 6.52 3.06 3.46 627.05 627.58 624.39 3.19
MWT-7 638.34 13.73 8.73 5.00 633.34 633.50 626.58 6.92
MWT-22 650.663 14.92 10.39 4.53 646.13 648.13 642.29 5.84
MWT-23 646.772 13.76 7.18 6.58 640.19 640.45 636.40 4.05
MWT-24 641.564 13.01 6.89 6.12 635.44 635.84 632.11 3.73
MWT-25 654.507 13.29 8.85 4.44 650.07 650.65 645.93 4.72
MWT-26 652.191 13.22 8.81 4.41 647.78 648.59 644.58 4.01
MWT-27 652.993 12.79 7.48 5.33 647.68 648.23 644.27 3.96
MWT-28 652.685 12.88 1.55 5.33 647.36 647.84 644.20 3.65
MWT-29 651.816 13.12 8.29 4.83 646.99 647.39 643.18 421
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Table 3
Groundwater Geochemical Data

Ash Landfill Annual Report, Year 5

Seneca Army Depot Activity

Well ID Location Description Sample ID Sample pH Turbidity Specific DO ORP TOC Sulfate Ethane Ethene Methane | Manganese | Ferrous
Round (NTU) Conductance (mg/L) (mV) (mg/L) (mg/L) (ug/L) (ug/L) (ug/L) (ug/L) Iron
(mS/cmz (uﬂL!
PT-18A upgradient of walls ALBW20059 1Q2007 6.63 141 1.69 1.33 93
ALBW20074 2Q2007 6.44 110 2.87 0.76 -177
ALBW20088 3Q2007 6.71 5 1.66 0 -23
ALBW20103 4Q2007 6.41 0.0 1.25 0.04 -5
ALBW20117 5R2008 6.36 19 1.75 0.22 -10 8.2 >33
ALBW20132 6R2008 6.58 0.56 2.04 1.76 83
ALBW20147 TR2009 6.77 045 2.01 0.12 66
ALBW20162 8R2009 6.71 0.00 2.04 0.62 154
ALBWO02177 9R2010 6.7 1.00 2.05 0.1 62 1.5 0.15
ALBW20192 10R2010 6.66 1.50 1.25 0.16 84
ALBW20207 11R2011 6.62 3.30 1.27 0.19 -17
ALBW20222 12R2011 6.62 0.40 1.751 0.09 59.9
IMWT-25 upgradient of Biowall A ALBW20064 1Q2007 8 9.6 0.29 2.83 63
ALBW20079 2Q2007 7.27 14 2.2 2.8 52
ALBW20093 3Q2007 7.36 6.2 243 4.14 100
ALBW20108 4Q2007 6.9 0 12 0.21 65
ALBW20123 5R2008 6.91 0.52 1.47 0.15 41 1.4 0.75
ALBW20138 6R2008 6.69 1.32 1.36 291 90
ALBW20153 TR2009 7.03 1.6 1.46 0.1 -31
ALBW20168 8R2009 7.21 0 0.792 3.35 98
ALBW20183 9R2010 7.06 0.7 1.48 0.2 -116
ALBW20198 10R2010 1 2.59 1.23 048 -94
ALBW20213 11R2011 6.72 13 1.13 0.03 i3
ALBE20228 12R2011 7 5.2 1.503 1.5 -54.9
IMWT-26 |upgradient of Biowalls B1/B2 ALBW20066 1Q2007 6.89 10 2.01 1.84 -3 391 958 ND ND ND
ALBW20081 2Q2007 7.26 9 1.9 048 -135 15.2 738 0.4 7.8 210 2.1 >33
ALBW20095 3Q2007 6.89 2.2 1.94 0.21 -170 10.3 473 1 13 390 3.1 >33
ALBW20111 4Q2007 7.08 50 1.9 0.89 -40 6.1 1060 0.16 0.4 44 0.0 1.09
ALBW20126 5R2008 7.05 0.67 1.88 0.31 -71 5.6 600 0.82 2.9 210 1.3 0.81
ALBW20141 6R2008 7.01 28.7 1.58 3.54 60 4.4 541 0.046 0.028 10 0.6 0.22
ALBW20156 TR2009 6.95 2.7 1.75 0.34 -11 6.9 570 32 2.7 1,100 0.5 0.71
ALBW20171 8R2009 7.01 10 245 4.66 71 5.6 912 22 1.8 610 0.7 0.18
ALBW20186 9R2010 6.99 1.4 2.04 0.14 -81 4.6 680 22 0.71 740 1.7 2.67
‘ ALBW20202 10R2010 6.77 0.6 1.71 0.5 109 5.5 690 3.7 33 1600 0 0.13
ALBW20216 11R2011 6.64 2.4 1.67 0.07 -31 6.3 510 4.5 1 960 6.3 0.89
ALBW20232 12R2011 7.05 2.2 1.867 0.54 12.1 4.5 860 0.23 ND 39 0.5 0
IMWT-27 |in Biowall B1 ALBW20067 1Q2007 6.34 120 5.31 0.25 -158 2,0501] ND ND ND
ALBW?20082 2Q2007 6.65 87 4.37 0.08 -145 1350 ND 0.15 2.7 15,000 >22 >33
ALBW20096 3Q2007 6.59 154 3.35 0 -141 755 191 0.081 0.33 13,500 >22 >33
ALBW20112 4Q2007 6.43 58 5.76 0.06 -166 167 31.7 ND 0.014 ] 13,000 >22 2.19
ALBW20127 5R2008 6.49 40 3.07 0.18 -133 88.9 ND 23 0.049 13,000 >22 3.23
ALBW20142 6R2008 5.95 24.5 2.59 0.13 -126 53.5 24 1.6 0.13 15,000 >22 3.05
ALBW20157 7R2009 6.68 38 2.99 0.06 -128 81.7 0.93] 5.1 0.15 14,000 22 1.88
ALBW20172/73 8R2009 6.32 5.1 2.38 0.15 -102 50.0 14.0 4.4 1.2 15,500 9 1.26
ALBW20187 9R2010 6.52 1.4 2.55 0.05 -121 61 0.951] 3.8 0.12 13,000 >22 2.54
ALBW20203 10R2010 6.42 8.91 222 0.05 111 32 250 3.0 0.88 18,000 48 3.30
ALBW20217/18 11R2011 6.3 3.2 1.75 0.01 -109 42 0.691J 6.2 0.077 14,000 >22 >33
ALBW20233 12R2011 5.55 16 1.982 0.08 -71 35 19.0 2.0 1.6 16,000 >22 1.23
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Groundwater Geochemical Data

Table 3

Ash Landfill Annual Report, Year 5

Seneca Army Depot Activity
Well ID Location Description Sample ID Sample pH Turbidity Specific DO ORP TOC Sulfate Ethane Ethene Methane | Manganese | Ferrous
Round (NTU) Conductance (mg/L) (mV) (mg/L) (mg/L) (ug/L) (ug/L) (ug/L) (ug/L) Iron
(mS/cm! (ung
MWT-28 |in Biowall B2 ALBW20068 1Q2007 15 163 0.61 0.16 -150 1,775 1.7 ND ND 12,500 J
ALBW20083 2Q2007 6.6 21 23 0.09 -113 In ND 0.67 048 19,000 7.5 >33
ALBW20098 3Q2007 6.56 100 2.74 0 -131 309 ND 0.011J 0.057 11,000 >22 >33
ALBW20113 4Q2007 6.48 10 1.72 0.08 -151 92 ND 00141 ND 11,000 >22 2.15
ALBW20128 5R2008 6.31 14 2.16 0.15 91 492 ND 0.65 0.044 12,000 >22 >33
ALBW20144 6R2008 5.76 17 1.58 0.10 95 279 48.3 2 0.12 19,000 5.3 1.98
ALBW20158/59 TR2009 6.49 85 1.73 0.18 -135 282 ND 1.8 0.064 13,000 20.8 2.87
ALBW20174 8R2009 6.4 10.8 1.88 0.29 -148 25.5 3.16 1.6 0.12 15,000 6.5 2.15
ALBW20188/89 9R2010 6.36 5.5 1.62 0.06 -104 21 ND 1.6 0.059 13,500 18.6 0.57
ALBW20204 10R2010 6.28 4.5 0.802 0.07 -100 12 4.8 1.4 0.17 12,000 5.8 2.58
ALBW20219 11R2011 6.14 3.93 1.44 0.28 -135 17 0.631 0.9 0.00851 8,800 8.9 >3.3
ALBW20234 12R2011 5.76 6.2 0.773 0.02 -125.9 12 19 1.6 ND 12,000 1.1 0.48
MWT-29 |downgradient of Biowall B2 ALBW20070 1Q2007 6.49 7.2 2.1 0.33 -76 25.11 113 ND ND ND
ALBW20084/5 2Q2007 6.8 1.7 2.21 0.39 -53 36.7 173 25 150 8,100 1.5 >33
ALBW20099 3Q2007 6.64 1.8 1.68 0.11 -79 15.7 151 13 160 2,800 8.1 2.84
ALBW20114 4Q2007 7.04 122 1.88 0.21 -101 20.9 289 19 200 2,600 8.6 >33
ALBW20129/30 5R2008 6.44 2.7 1.85 0.17 -115 14.1 174 14.5 140 3,100 0.0 >33
ALBW20145 6R2008 6.57 3.69 1.58 1.32 67 13.6 312 14 19 2,700 33 0.20
ALBW20160 TR2009 6.8 1.9 1.8 0.15 -105 11.8 300 10 47 3,000 6.8 2.97
ALBW20175 8R2009 6.87 0 2.05 0.58 75 8.2 644 6.7 12 1,500 6.3 0.96
ALBW20190 9R2010 6.77 2 1.74 0.06 -86 10 170 18 88 5,400 9.1 2.54
ALBW20205 10R2010 6.71 1.07 1.31 0.56 22 7.4 300 5.1 7.9 3,100 6.4 2.60
ALBW20220 11R2011 6.55 2.8 1.37 0.05 -90 7.7 170 8.3 47 3,100 12.1 0.03
ALBW20235 12R2011 6.26 1.9 0.898 0.29 -30.2 4.9 210 1.7 7.3 760 1 0.04
IMWT-22  [downgradient of Biowall B2 ALBW20071 1Q2007 7.7 4.5 0.13 0.09 -80
ALBW20075 2Q2007 6.72 41 2.16 0.3 -65
ALBW20100 3Q2007 6.45 2.7 2.03 0.05 -107
ALBW20115 4Q2007 6.53 1.5 1.81 0.18 -132
ALBW20121 5R2008 6.38 14 221 0.3 -34 182 >33
ALBW20136 6R2008 6.44 8.17 1.86 0.57 -19
ALBW20151 7TR2009 6.59 13 2.14 0.31 91
ALBW20166 8R2009 6.5 15 0.898 0.34 -65
ALBW20181 9R2010 6.52 16.8 2.2 0.22 -63
ALBW20196 10R2010 6.39 6.8 1.34 0.07 -58
ALBW20211 11R2011 6.2 3.6 1.27 0.16 -7
ALBW20226 12R2011 5.65 7.7 1.806 0.05 10
PT-22 between Biowalls B and C ALBW20060 1Q2007 7.70 4.5 0.13 0.09 -80
ALBW20086 2Q2007 6.78 7 1.18 0.78 -54
ALBW20089 3Q2007 6.67 0 1.44 0.09 -97
ALBW20104 4Q2007 6.73 5.1 1.26 0.17 -166
ALBW20118 5R2008 6.69 7.4 1.38 0.29 -119 0.3 1.38
ALBW20133 6R2008 6.79 1.96 120 0.69 -37
ALBW20148 TR2009 6.76 11 1.53 -123
ALBW20163 8R2009 6.74 6.3 1.45 1.0 <73
ALBW20178 9R2010 6.87 3.6 1.39 0.4 <75
ALBW20193 10R2010 6.75 0.8 114 0.18 15
ALBW20208 11R2011 6.65 2 0.88 0.39 62
ALBW20223 12R2011 5.95 0.38 1.57 0.27 205.8
- 10/2012
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Groundwater Geochemical Data

Table 3

Ash Landfill Annual Report, Year 5

Seneca Army Depot Activity
Well ID Location Description Sample ID Sample pH Turbidity Specific DO ORP TOC Sulfate Ethane Ethene Methane Manganese | Ferrous
Round (NTU) Conductance (mg/L) (mV) (mg/L) (mg/L) (ug/L) (ug/L) (ug/L) (ug/L) Iron
(mS/cm) i-&“ L
MWT-23 |in Biowall C2 ALBW20065 1Q2007 7.2 5 0.2 0.26 -122 260 J ND ND ND 12,000
ALBW20080 2Q2007 6.51 30 1.8 0.35 -109 210 ND 45 5.9 23,000 5.4 273
ALBW20094 3Q2007 6.3 69.3 1.82 0 -87 303 ND 4.1 0.28 18,000 >22 2.99
ALBW20109 4Q2007 6.32 21 2.21 0.12 -144 151 2.8 0.58 0.35 16,000 >22 232
ALBW20125 5R2008 6.27 29 1.54 0.15 -129 28.4 ND 0.53 0.048 18,000 >22 >33
ALBW20140 6R2008 6.44 32 1.86 0.20 -104 20.1 6.3 4.6 1.2 19,000 >22 2.75
ALBW20155 7R2009 7.72 16 1.5 0.07 -117 15.6 ND 1.6 0.16 21,000 22 2.08
ALBW20170 8R2009 6.78 10 2.1 0.63 90 17.4 ND I 0.058 18,000 7 33
ALBW20185 9R2010 6.38 9 1.57 0.04 -115 1 ND 2.4 0.038 18,000 >22 1.71
ALBW20200/201 10R2010 6.41 2.8 1.07 0.29 -103 5.9 16 16 2.85 16,000 13 >33
ALBW20215 11R2011 6.21 5.97 1.2 0.85 -136 6.2 1.5 23 0.1 15,000 8 >3.3
ALBW20230/231 12R2011 5.64 6.7 0.999 0.08 -104.1 6.3 14 8.9 1.2 16,000 12.6 1.17
MWT-24 downgradient of Biowalls C1/C2 ALBW20063 1Q2007 7.02 10 0.762 0.27 -160
ALBW20078 2Q2007 6.91 59 1.08 0.32 -146
ALBW20092 3Q2007 6.8 5.4 1.48 0.03 -115
ALBW20107 4Q2007 6.81 134 1.32 0.41 -114
ALBW20122 5R2008 6.65 45 1.21 035 43 9.1 1.54
ALBW20137 6R2008 6.40 10 1.31 0.09 40
ALBW20152 7R2009 6.81 6.7 1.34 0.11 -20
ALBW20164 8R2009 6.61 23 0.558 1.31 59
ALBW20182 9R2010 6.63 6.8 1.45 0.06 221
ALBW20197 10R2010 6.78 8.9 0.919 0.14 10
ALBW20212 11R2011 6.67 75 0.735 0.39 27
ALBW?20227 12R2011 6.56 8.67 0.627 0.10 46.2
|pT-17" downgradient of biowalls ALBW20058 1Q2007 8 3.8 92 0.23 -111
ALBW20073 2Q2007 7.1 14 0.729 0.76 -151
ALBW20087 3Q2007 6.99 0.4 0.732 0.9 -157
ALBW20102 4Q2007 7.12 8.7 2 NS -24
ALBW20116 5R2008 70 0.24 6 15.2 98 66 5700
ALBW20131 6R2008 6.68 0.85 0.796 0.30 26 2.6 45.8 6.9 6.6 380 2.8 0.43
ALBW20146 7R2009 7.19 0.2 1 0.30 -20 4.9 28 50 56 8300 7.5 0.53
ALBW20161 8R2009 6.75 4 0.345 0.58 -52 2.4 46.2 9.9 5 1,500 2.1 0.07
ALBW20176 9R2010 6.73 0.9 0.816 0.11 -13 2.4 36 16 20 4,300 5.8 0.29
ALBW20191 10R2010 6.72 0.45 0.619 0.21 42 1.5 31 4.8 3.5 900 4.0 0.06
ALBW20206 11R2011 6.57 4 0.573 0.85 22 3.4 24 1.8 3.8 780 >22 0.64
ALBW20221 12R2011 6.73 3.03 0.686 2.63 91 1.6 27 1.7 24 810 0.6 0.01
IMWT-7 immed. upgradient of ZVI wall ALBW20062 1Q2007 6.8 19.6 0.581 0.01 62
ALBW20077 2Q2007 6.95 8 0.763 0.76 52
ALBW20091 3Q2007 6.91 4 0.586 0.19 22
ABLW20106 4Q2007 6.88 0 0.9 0.16 14
ALBW20120 5R2008 6.85 15 0.974 0.43 37 2.3 29.1 6.7 2 400 0.2 0.09
ALBW20135 6R2008 6.85 7.37 0.859 0.28 66 29.1 3 11 0.27 670 0.8 0.16
ALBW20150 7R2009 7.61 2.6 0.786 0.05 16 3.1 27 7.8 0.76 1100 0 0.05
ALBW20165 8R2009 7.12 0.9 0.555 0.46 32 45 29.3 17 0.52 2,900 0.01 0.14
ALBW20180 9R2010 6.85 1.35 1.04 0.02 221 1.5 29 9 0.55 1,700 0.2 0.19
ALBW20195 10R2010 6.85 33 0.758 0.06 35 1.3 31 4.5 0.2 400 1.1 0.18
ALBW20210 11R2011 6.7 0.85 0.784 0.08 -85 2 39 4.9 0.21 1,600 0.4 0.45
ALBW20225 12R2011 6.56 3.9 0.619 0.17 197 1.7 26 0.84 ND 79 0.2 0.05
5/10/2012
\Bosfs02\Projects\PIT\Projects\Huntsville Cont W912DY-08-D-0003\TO#12 - Ash LandfillAnnual Report Y5\Tables\Table 3 Geochem Conc.xls 3of4



Table 3
Groundwater Geochemical Data
Ash Landfill Annual Report, Year 5

Seneca Army Depot Activity
Well ID Location Description Sample ID Sample pH Turbidity Specific DO ORP TOC Sulfate Ethane Ethene Methane Manganese | Ferrous
Round (NTU) Conductance (mg/L) (mV) (mg/L) (mg/L) (ug/L) (ug/L) (ug/L) (ug/L) Iron
(mS/cmz (uﬂL!
PT-24 downgradient of ZVI wall ALBW20061 1Q2007 8.1 10 70 0.37 -59
ALBW20076 2Q2007 7.58 0 0.464 22 -59
ALBW20090 3Q2007 7.22 1.3 0.557 0.13 -80
ALBW20105 4Q2007 7.35 9.7 2.38 0.19 -46
ALBW20119 5R2008 6.99 4.3 0.9 0.16 -104 0.5 0.55
ALBW20134 6R2008 6.84 5.8 0.656 0.11 -10
ALBW20149 7R2009 7.14 4.1 0.679 0.05 -101
ALBW20164 8R2009 7.32 1 0.41 0.34 -192 1.9 0.2
ALBW20179 9R2010 7.07 83 0.78 0.19 -37
ALBW20194 10R2010 7.05 6.14 0.568 0.09 -29
ALBW20208 11R2011 6.69 1.6 0.528 0.82 -16
ALBW20224 12R2011 6.79 0.48 0.391 0.13 26.2
MW-56 @ |off-site well ALBW20072 1Q2007 6.85 33 0.462 0.37 -102
F ALBW20101 3Q2007 6.9 0 0.603 NS 65
ALBW20124 5R2008 6.73 2 0.763 0.18 -132 0.4 1.18
ALBW20139 6R2008 6.85 6 0.545 0.81 -125
ALBW20154 7R2009 7.01 0.1 0.623 0.23 -186
ALBW20169 8R2009 6.59 7.3 0.311 1.86 -149
ALBW20184 9R2010 6.85 3.19 0.403 0.16 -131
ALBW20199 10R2010 6.88 1.26 0.659 0.32 -105
ALBW20214 11R2011 6.89 4.8 0.662 0.21 -105
ALBW20229 12R2011 7.15 5.5 0.415 0.45 -74.2
Notes:
> = The concentration exceeded the range of the Hach DR/850 Colorimeter field kit.
J = the reported value is an estimated concentration.
ND = Non-detect.
NS = Not sampled; water level was below the indicator probe.
1Q2007 - First round of LTM (January 2007) 6R2008 - Sixth Round of LTM (December 2008) 11R2011 - Eleventh Round of LTM (July 2011)
2Q2007 - Second round of LTM (March 2007) 7R2009 - Seventh Round of LTM (June 2009) 12R2011 - Twelfth Round of LTM (December 2011)
3Q2007 - Third round of LTM (June 2007) 8R2009 - Eighth Round of LTM (December 2009)
4Q2007 - Fourth round of LTM (November 2007) 9R2010 - Ninth Round of LTM (June 2010)
5R2008 - Fifth Round of LTM (June 2008) 10R2010 - Tenth Round of LTM (December 2010)
Empty cells indicate that the specified analysis was not completed for that well. The bolded wells are the five wells included in the biowall process monitoring group.
Analysis of TOC, sulfate, methane, ethane, and ethene were completed for the biowall process wells only.
1. During the SR2008 event the water level in PT-17 was extremely low and water quality readings were not collected.
2. During the 11R2011 event, data was collected at MW-56 in October 2011.
10/2012
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Table 4
Chlorinated Organics in Groundwater
Ash Landfill Annual Report, Year 5

Seneca Army Depot Activity
Sample PCE TCE 1,1-DCE cis-DCE trans-DCE vC 1L,1-DCA
Identification Sample Date  (ug/L) (ug/L) (ug/L) (ug/L) (oug/L) (ug/L) (ug/L)
Class GA Standard (ug/L) 5 5 5 5 5 2 5
Upgradient [Pr1sa upgradient of walls 3-Jan-07 1U 2000 0.64 1 220 1.6 24 1U
17-Mar-07 1U 1000 0737 170 14 29 1U
5-Jun-07 1U0 1100 1.4 430 33 a3 1U
15-Nov-07 1U 2700 21 20 34 8.2 1U
24-Jun-08 10 20 10 200 091 14 10
12-Dec-08 036U 1400 13 510 24 4.6 075U
4-Jun-09 036 U 810J 08J 260 1.8 2.6 075U
17-Dec-09 15U 2100 15U 630 357 7.1 2]
1-Jul-10 0.15U 120 011U 28 02U 018U 025U
19-Dec-10 015U 63 011vu 0.547) 02U 0.18U 025U
22-Jul-11 1U 0.13U 1.5 15 02U 120 62
15-Dec-11 015U 7.3 0.11 U 0.53 J 02U 0.18U 025 U
IMWT-25 upgradient of Biowall A 3-Jan-07 10 50 10 41 0.56 J 1.6 1U
17-Mar-07 1U 55 1U 84 1.2 9.6 1U
6-Jun-07 10 28 1U 36 057 2.1 1U
15-Nov-07 1U 26 1U 17 1U 0.64J 1U
24-Jun-08 1U 19 1U 17 1U0 1U 1U
15-Dec-08 036U 3.2 029U 0.63J 013U 024U 075U
3-Jun-09 036U 12 029U 10 0.13U 024U 075U
17-Dec-09 036 U 42 038U 33 042U 024U 029U
30-Jun-10 015U 17 011U 5 b} 0491) 018U 025U
19-Dec-10 015U 1.9 011U 09717 02U 018U 025U
20-Jul-11 015U 44 011U 14 04517 0727 025U
| 15-Dec-11 015U 1.6 0.11 U 0.30J 020U 0.18U 025U
MWT-26 upgradient of Biowalls B1/B2 3-Jan-07 10U 10 1U 19 067J 2 1U0
17-Mar-07 1U 11 1U 17 1 6.1 1U
5-Jun-07 1U 32 1U 11 071 44 1U
15-Nov-07 11U 28 1U 238 10 1U 1U
24-Jun-08 1U 17 1U 33 1U 1U 1U
15-Dec-08 036 U 19 029U 1 013U 024U 075U
3-Jun-09 036U 36 029U 6 013U 35 075U
17-Dec-09 036U 58 038U 8.1 042U 42 029U
29-Jun-10 0.15U 1.7 011U 5.5 037) 0.18U 025U
19-Dec-10 015U 4.2 0nv 12 0.67J 1.6 025U
20-Jul-11 0.15U 1.6 011U 9.8 0811] 44 025U
15-Dec-11 015U 1.2 0.11U 1.1 02 U 047 J 025U
MWT-27 in Biowall B1 3-Jan-07 20U 20 U¥ 20 U1 49) 200 20 UJ 2001
16-Mar-07 20U 200 20U 20U 200 20U 20U
5-Jun-07 20U 200 20U 20U 200 20U 200
15-Nov-07 10U 100 10U 10vu 100 JURY) 10U
24-Jun-08 4U 4U 4U 4U 4U 4U 4U
15-Dec-08 36U 18U 29U 16U 13U 24U 75U
3-Jun-09 36U 1.8U 29U 16U 13U 24U 750
16-Dec-09 18U 23U 19U 19U 210 3T 15U
29-Jun-10 015U 013U onvu 01817 02U 0.18U 025U
20-Dec-10 015U 0517 011U 1.1 02U 2.1 025U
20-Jul-11 015U 013U 011U 0217 02817 0.18U 025U
14-Dec-11 0.15 UJ 0.13U 0.11U 1.4 02U 3.0 025U
FT\IWT—IS in Biowall B2 3-Jan-07 20U 20U 20 UJ 20 UJ 2001 2007 20U
16-Mar-07 20U 20U 200 200 200 200 200
5-Jun-07 20U 20U 200 200 20U 200 200
15-Nov-07 5U 5U 5U0 5U 5U 5U 5U
25-Jun-08 4U 4U 4U 4U 4U 4U 4U
15-Dec-08 36U 18U 29U 16U 13U 240 75U
3-Jun-09 036U 018U 029U 016U 013U 024U 075U
18-Dec-09 18U 23U 19U 19U 21U 1.2U0 150
29-Jun-10 015U 013U 011U 015U 02U 018U 025U
18-Dec-10 015U 013U 011U 0517 02U 0647 025U
19-Jul-11 015U 013U 011U 015U 02U 0.18U 025U
14-Dec-11 0.15 UJ 0.13 U 0.11U 0.28 J 02U 0.56 J 025U
FI\'IWT-IB downgradient of Biowall B2 3-Jan-07 2U 2 2U0 2% 6.5 140 2U
16-Mar-07 4U 19 45U 220 1.75 165 45U
5-Jun-07 2U 76 2U 100 21 81 20
14-Nov-07 1U 44 1U 9% 0837 74 1U
25-Jun-08 1U 33 10U 84 06573 74 1U
15-Dec-08 036U 6.6 020U 91 06] 80 075U
3-Jun-09 036U 4.5 029U 61 06717 43 075U
16-Dec-09 036U 35 038U 37 0657 29 029U
30-Jun-10 015U L3 0.26J 78 1.1 69 025U
19-Dec-10 015U 21 0417 38 0.77) 27 025U
v 20-Jul-11 015U 079 011U 33 1.6 LX) 025U
Downgradient 14-Dec-11 0.15 UJ 2.4 0.11 U 8.5 026171 59 025U
5/14/2012
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Table 4
Chlorinated Organics in Groundwater
Ash Landfill Annual Report, Year 5

Seneca Army Depot Activity
Sample PCE TCE 1,1-DCE cis-DCE trans-DCE vC 1,1-DCA
Identification Sample Date  (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)
Class GA Standard (ug/L) 5 5 5 5 5 2 5
Upgradient  [MWT-22 downgradient of Biowall B2 3-Jan-07 2U0 52 2U 130 27 98 2U
17-Mar-07 4U 387 4U 90 4U 64 4U
6-Jun-07 1U 65 10 120 3.2 81 1U
14-Nov-07 10 2.6 1U 99 0.85J 180 1U
25-Jun-08 5U 3] 5U 68 5U 2 5U
15-Dec-08 18U 59 14U 160 0.65U 140 38U
3-Jun-09 036U 22 029U 66 0.771 89 075U
16-Dec-09 18U 23U 19U 57 21U 52 15U
1-Jul-10 015U 0617 0127 41 1.3 57 025U
17-Dec-10 015U 1.8 0.66 J 130 2.8 98 025U
20-Jul-11 015U 0327 011U 23 2.0 59 025U
14-Dec-11 0.15 UJ 2.3 0.38J 140 3.9 83 025U
PT-22 between Biowalls B and C 3-Jan-07 1U 1 1U 57 0.86J 22 1U
15-Mar-07 1U 16 1U 4] 0517 13 1U
5-Jun-07 1U 8.5 1U 61 0.72J 32 10
14-Nov-07 1U 97 1U 30 0677 1 1U
26-Jun-08 1U 41 1U 26 0577 13 1U
15-Dec-08 036U 35 029U 52 0417] 1.3 075U
2-Jun-09 036U 6.9 029U 41 0811J 11 075U
16-Dec-09 036U 8.7 038U 29 042U 95 029U
30-Jun-10 015U 1.5 011U 43 07517 11 025U
17-Dec-10 0.15U 29 011U 42 0487 21 025U
22-Jul-11 015U 31 011U 42 02U 018U 025U
14-Dec-11 0.15 U3 34 011U 32 0371 0.68 J 025U
MWT-23 in Biowall C2 3-Jan-07 4U 4U 4U 60 4U 23 4U
16-Mar-07 4U 4U 4U 1 4U 48 4U
6-Tun-07 2U 2U 2U 31 2U 2U 2U0
16-Nov-07 U 17U 26U 3617 7v L 17U
25-Tun-08 1U 1U 1U 1U 1U 1U 1U
12-Dec-08 036U 0417 029U 24 013U 2E 075U
2-Jun-09 036U 018U 029U 042U 013U 024U 0.75U
15-Dec-09 036U 046 U 038U 0.471] 042U 024U 029U
29-Jun-10 015U 013U 011U 041] 02U 018 U 025U
19-Dec-10 015U 02917 011U 46 0497] 53 05217
19-Jul-11 015U 013U 011U 0.57] 0223 0337 025U
14-Dec-11 0.15 UJ 0187 0.11U 2.0 0357 1.85 0337
MWT-24 downgradient of Biowalls C1/C2  [3-Jan-07 1U 0.94 1 1U 210 2.1 19 0817
15-Mar-07 1U 1U 1U 68 0.88J 45 0.83J
5-Jun-07 2U 2U 2U 19 2U 22 117
13-Nov-07 1U 1.6 1U 6.7 1U 18 1U
26-Jun-08 5U 5U sU 31 sU iU 5U
12-Dec-08 036U 029U 52 013U 36 075U
2-Jun-09 036U 4.8 029U 38 013U T 075U
15-Dec-09 036U 4.7 0.7) 32 042U 4 029U
1-Jul-10 015U s 011U 31 0417J 7.5 07917
17-Dec-10 015U 33 011U 23 1 43 05817
21-Jul-11 015U 5.6 011U 39 16 17 025U
13-Dec-11 0.15U 3.1 0.11U 16 0.39J 2.3 0.44 J
|pT-17 downgradient of biowalls 2-Jan-07 10 6 1U 62 10 21 11U
15-Mar-07 2U n 20 26 2U 21 2
5-Jun-07 1U 34 1U 43 0.77J 9.9 1U
13-Nov-07 1U 15 1U 27 0547 22 1U
26-Jun-08 1u 8.5 1U 21 1U 23 1U
11-Dec-08 036U 92 029U 24 046 10 075U
2-Jun-09 036U B 029U 56 1.1 55 075U
15-Dec-09 036U 78 038U 65 1.8 20 029U
1-Tul-10 015U 3 0247 81 32 53 025U
18-Dec-10 015U EI 0.42] 39 22 16 025U
21-Jul-11 1U 43 011U 94 7.0 56 02501
13-Dec-11 0.15U 11 0.11U 25 1.8 12 0.25U
MWT-7 immed. upgradient of ZVI wall  [4-Jan-07 10 450 10U 35 10U 0517 10
15-Mar-07 1U 440 1u 42 1U 9.7 1U
5-Jun-07 1U 410 1u 61 1U 18 1U
13-Nov-07 1U 510 1U 90 1U 24 1U
25-Jun-08 1U 440 1U 90 10 12 1U
15-Dec-08 036U 410 029U 79 013U 13 075U
2-Jun-09 036U 330 029U 68 013U 9.3 075U
15-Dec-09 036U 350 038U M0 0557 1} 04817
1-Jul-10 015U 330 0.78 J 170 0917 15 025U
18-Dec-10 015U a1 098 J 120 075 15 025U
v 22-Jul-11 015U 0527 01U 12 03417 2.6 0947
D 13-Dec-11 0.15U 23 0.11U 56 0.24 J 43 1.2
5/14/2012
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Table 4
Chlorinated Organics in Groundwater
Ash Landfill Annual Report, Year §

Seneca Army Depot Activity
Sample PCE TCE 1,1-DCE cis-DCE trans-DCE vC 1,1-DCA
Identificatton Sample Date  (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)
Class GA Standard (ug/L) S 5 5 5 5 2 5
Upgradient  |PT-24 downgradient of ZVI wall 2-Jan-07 11U 4 1U 54 08617 061 06817
15-Mar-07 1U 28 10 38 0817 1U 1U
5-Jun-07 1U 31 1U 60 1.6 2.6 07517
13-Nov-07 10 3.8 1U 39 1U 1U 0567
26-Jun-08 1U 24 1U 43 1.1 19 0697
12-Dec-08 036U 22 029U 4 03617 02617 075U
2-Jun-09 036U 1.7 029U 32 0831J 2 075U
15-Dec-09 036U 1.7 038U 28 06117 1.6 029U
30-Jun-10 015U 0397 011U 33 1.1 38 0.54]
17-Dec-10 015U 0537 011U 30 1.4 17 054
21-Jul-11 0.15U 0387 011U 37 14 79 0.78 7
13-Dec-11 0.15U 0.82 J 0.11U 21 0.63J 29 0.48 J
MW-56 off-site well 4-Jan-07 1U 10 1U 1.2 10 1U 10
6-Jun-07 1U 1U 1U 17 1U 1U 1U
26-Jun-08 1U 10 1U 13 10 1U 1U
11-Dec-08 036U 0337 029U 041J 013U 024U 075U
4-Jun-09 036U 018U 029U 1 013U 024U 075U
18-Dec-09 036U 046 U 038U 0567 042U 024U 029U
1-Jul-10 015U 013U 011U 0.617J 02U 018U 025U
\ 19-Dec-10 015U 013U 011U 0867 02U 018U 025U
Downgradient 4-Oct-11 015U 013U 011U 23 02U 018U 025U
12-Dec-11 0.15 U 0.13U 0.11 U 095J 02U 0.18 U 025U

Notes:

1. Sample duplicate pairs were collected at MWT-28 in Jan-07 and June-10; MWT-29 in Mar-07, Jun-08, and Dec-09; MWT-27 in Jun-07, Dec-08, Dec-09, July-11; and
MWT-23 in Nov-07, Dec-10, and Dec-11. If an analyte was d d in the sample but not d d in the dupli (or vice versa) the non-detect value was taken at half
the detection limit averaged with the detect value.

2. Wells in bold are the biowall process monitoring wells.

3. Grey shading indi that the ion was d d above its Class GA groundwater standard. The Class GA Groundwater standard for TCE and
cis-DCE is § ug/L; for VC the Class GA standard is 2 ug/L.

U = compound was not d d

J = the reported value is an estimated concentration.

UJ = the compound was not d d; the iated reporting limit is approximate.

5/14/2012
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Table 5

Groundwater Trends
Ash Landfiil Annual Report, Year 5§
Seneca Army Depot Activity
Sampled
Wells Location 1CE cis-1,2-DCE vC
PT-18A upgradient of walls Sample Date: 15-Dec-11 7.3 0.53 J 0.18U
Trend: Decreasing Compliant Compliant
MWT-25 upgradient of Biowall A Sample Date: 15-Dec-11 1.6 0.3J 0.18U
Trend: Compliant Compliant Compliant
MWT-26 upgradient of Biowalls B1/B2 | Sample Date: 15-Dec-11 12 1.1 047J
Trend: Compliant Compliant Compliant
MWT-27 in Biowall B1 Sample Date: 14-Dec-11 0.13J 14 3
Trend: Compliant Compliant No Trend
MWT-28 in Biowall B2 Sample Date: 14-Dec-11 013UV 0.28J 0.56 J
Trend: Compliant Compliant Compliant
MWT-29 downgradient of Biowall B2 Sample Date: 14-Dec-11 24 8.5 5.9
Trend: Compliant Decreasing | Decreasing
MWT-22 downgradient of Biowall B2 Sample Date: 14-Dec-11 23 140 83
Trend: Compliant No Trend Decreasing
PT-22 between Biowalls B and C Sample Date: 14-Dec-11 34 32 0.68 J
Trend: Increasing Decreasing Compliant
I
MWT-23' in Biowall C2 Sample Date: 14-Dec-11 0.18J 2 1.9
Trend: Compliant Compliant Compliant
MWT-24 downgradient of Biowalls C1/C2 | Sample Date: 13-Dec-11 3.1 16 23
Trend: Compliant Decreasing | Decreasing
PT-17 downgradient of biowalls Sample Date: 13-Dec-11 11 25 12
Trend: No Trend Decreasing No Trend
MWT-7 immed. upgradient of ZVI wall | Sample Date: 13-Dec-11 23 56 4.3
Trend: Compliant Increasing No Trend
PT-24 downgradient of ZVI wall Sample Date: 13-Dec-11 0.82J 21 29
Trend: Compliant Decreasing | Decreasing
MW-56 off-site well Sample Date: 15-Dec-11 0.13U 095J 0.18U
Trend: Compliant Compliant Compliant

Notes:

1. The concentrations presented were an average of the sample duplicate pair.
2. Qverall concentrations follow a decreasing trend; however further monitoring is needed to elucidate the dates at which compounds can be expected

to reach groundwater standards.
U = compound was not detected.
J = the reported value is an estimated concentration.
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Figure 5

Reductive Dechlorination of Chlorinated Ethenes

Ash Landfill Annual Report
Seneca Army Depot Activity
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Figure 7
Groundwater Elevations
Ash Landfill Annual Report, Year 5
Seneca Army Depot Activity
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— Figume 9A
Concentrations of VOCs Along the Biowalls - Quarter 1, 2007
Ash Landfill Annual Report, Year 5

Seneca Army Depot Activity
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Concentrations of VOCs Along the Biowalls - Quarter 2, 2007

Figure 9B

Ash Landfill Annual Report, Year 5

Seneca Army Depot Activity
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Figure 9C
Concentrations of VOCs Along the Biowalls - Quarter 3, 2007
Ash Landfill Annual Report, Year 5

Seneca Army Depot Activity
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Figure 9D

Concentrations of VOCs Along the Biowalls - Quarter 4, 2007

Ash Landfill Annual Report, Year 5
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Figure 9A
Concentrations of VOCs Along the Biowalls - Quarter 1, 2007
Ash Landfill Annual Report, Year 5
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Figure 9B

Concentrations of VOCs Along the Biowalls - Quarter 2, 2007

Ash Landfill Annual Report, Year 5

Seneca Army Depot Activity
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} Figure 9C
Concentrations of VOCs Along the Biowalls - Quarter 3, 2007
Ash Landfill Annual Report, Year 5

Seneca Army Depot Activity
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Figure 9D
Concentrations of VOCs Along the Biowalls - Quarter 4, 2007
Ash Landfill Annual Report, Year 5
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Figure 9E
Concentrations of VOCs Along the Biowalls - Round 5, 2008
Ash Landfill Annual Report, Year 5
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Figure 9F
Concentrations of VOCs Along the Biowalls - Round 6, 2008
Ash Landfill Annual Report, Year 5

Seneca Army Depot Activity
1500
-~ TCE- Rnd 6, 2008
—=o—cDCE - Rnd 6, 2008
A1/A2 MWT-27 MWT-28
) L Biowall B1 Biowall B2 Biowall
1250
1000
)
2 NWT-27 W38
g (ND) : (~ND)
'-E 750
= Eaa
§ Downgradient
-]
o PT-18A
500
MWT-29
250 ©@1)
MWT-25 MWT-26 o
(0.83) (1)
(3.2) (1.9)
(ND) (ND) i /
0 A’ 1 i 1 1 T T l ¥ T T F 4
0 20 40 60 80 100 120 140 160 180 200 220 240 260

P:\PlT\Fth\:ts\Hunlsvi]le Cont W912DY-08-D-0003\TO#12 - Ash LandfilNAnnual Report YSF?e‘s\Flgure 9 Biowall Conc.xls

Distance from PT-18A (feet)

Note: ND = not detected

,sq'laom
sV



Figurc 9G

Concentrations of VOCs Along the Biowalls - Round 7, 2009

Ash Landfill Annual Report, Year 5
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Figure 9H
Concentrations of VOCs Along the Biowalls - Round 8, 2009
Ash Landfill Annual Report, Year 5
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Figure 9l
Concentrations of VOCs Along the Biowalls - Round 9, 2010
Ash Landfill Annual Report, Year 5
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Figure 9A
Concentrations of VOCs Along the Biowalls - Quarter 1, 2007
Ash Landfill Annual Report, Year 5
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Figue 9B
Concentrations of VOCs Along the Biowalls - Quarter 2, 2007
Ash Landfill Annual Report, Year5
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Figure 9C
Concentrations of VOCs Along the Biowalls - Quarter 3, 2007
Ash Landfill Annual Report, Year 5
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Figure 9D
Concentrations of VOCs Along the Biowalls - Quarter 4, 2007
Ash Landfill Annual Report, Year 5
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Figure SE
Concentrations of VOCs Along the Biowalls - Round 5, 2008
Ash Landfill Annual Report, Year 5
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- Figue OF g
Concentrations of VOCs Along the Biowalls - Round 6, 2008
Ash Landfill Annual Report, Year 5
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Figure 9G
Concentrations of VOCs Along the Biowalls - Round 7, 2009
Ash Landfill Annual Report, Year 5
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Figure 9H -
Concentrations of VOCs Along the Biowalls - Round 8, 2009
Ash Landfill Annual Report, Year 5
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‘ Figure 9l

Concentrations of VOCs Along the Biowalls - Round 9, 2010
Ash Landfill Annual Report, Year 5
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Figure 9

Concentrations of VOCs Along the Biowalls - Round 10, 2010
Ash Landfill Annual Report, Year 5
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Figure 9K
Concentrations of VOCs Along the Biowalls - Round 11, 2011
Ash Landfill Annual Report, Year 5
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Figwe 9L
Concentrations of VOCs Along the Biowalls - Round 12, 2011
Ash Landfill Annual Report, Year 5
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Figure 10A
Concentrations of Chlorinated Organics Over Time at MWT-25
Ash Landfill Annual Report, Year 5
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Figure 10B
Concentrations of Chlorinated Organics Over Time at MWT-26
Ash Landfill Annual Report, Year 5
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Figure 10C
Concentrations of Chlorinated Organics Over Time at MWT-27
Ash Landfill Annual Report, Year 5
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= Figure 10D
Concentrations of Chlorinated Organics Over Time at MWT-28
Ash Landfill Annual Report, Year 5
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Figure 10E
Concentrations of Chiorinated Organics Over Time at MWT-29
Ash Landfill Annual Report, Year 5
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Figure 10F
Concentrations of Chlorinated Organics Over Time at MWT-22
Ash Landfill Annual Report, Year 5
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Figure 10G
Concentrations of Chlorinated Organics Over Time at PT-22
Ash Landfill Annual Report, Year 5
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Figue 10H
Concentrations of Chlorinated Organics Over Time at MWT-23
Ash Landfill Annual Report, Year 5
Seneca Army Depot Activity
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Figure 10l
Concentrations of Chlorinated Organics Over Time at MWT-24
Ash Landfill Annual Report, Year 5
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— Figure 104
Concentrations of Chlorinated Organics Over Time at PT-24
Ash Landfill Annual Report, Year 5
Seneca Army Depot Activity
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Figure 11A
Historic Concentrations of Chlorinated Organics at PT-18A
Ash Landfill Annual Repont, Year 5
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Figg 1B
Historic Concentrations of  rinated Organics at PT-17
Ash Landfill Annual Report, Year 5
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Figure 11C

Historic Concentrations of Chlorinated Organics at MWT-7
Ash Landfill Annual Report, Year 5
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NOTES:

1. Achieving GA Stds: The condition of achieving GA standards applies to achieving groundwater standards for all 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 to determine if 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 indicates 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 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.

« 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 < 1.0 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.

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 monitoringwells. An increasing trend is a positive slope on the best-fit line, described in Note 2 above. Two
biowall monitoring wells, MWT-15 and MWT-23, will be added to the Plume Performance Monitoring program after the first recharge is completed. The evaluation
will review the chemical and geochemical data and determine if the contaminantincrease is a result of poor biowall performance or due to other issues, such as
seasonal variations, recent precipitation events, desorption, etc. 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-15and MWT-23 will be reviewed. In addition, conditions at the other piume performance wells will be reviewed and compared to the conditions observed at

those wells at the time that the initial recharge was required. The Army will determine if similar conditions in the well provide further proof that carbon source
recharge is needed again.
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Ash GW SAMPLING RECORD

SAMPLING RECORD - GROUNDWATER
PARSONS WELL # @1 { )
DATE: /[ 2

SENECA ARMY DEPOT ACTIVITY
Ash Landfill LTM Groundwater Sampling - Round 11

PROJECT:
LOCATION: ROMULLIS, NY INSPECTORS: WM CE
PUMP#: Pa.shuin ¢

WEATHER / FIELD CONDITIONS CHECKLIST (RECORD MAJOR CHANGES) SAMPLEID #: g’ g,gw - 20 1‘-’*’
REL. WIND (FROM) | GROUND / SITE
VELOCITY | DIRECTION}] SURFACE

MONITORING

TIME TEMP WEATHER HUMIDITY
(24 HR) (APPRX) (APPRX) (GEN) | (APPRX)| (0-360) | CONDITIONS INSTRUMEI\-"I‘| DETECTOR
(100 qo's DON Jomen | Ngrdrw OVM-580 PID

-STABILIZED WATER LEVEL)

—
ONE MELL VOLUME (GAL) = ((POW

ﬁ'::fl.\‘OLl'ME CALCULATI FACYORS
DIAMETER (INCIUES): 0.25 1 3 4 6 X WELIL, DIAMETER FACTOR (GAL/FT) |
GALLONS/ FOOT: 00026  0.041 W67 0654 147 L ‘0
LITERS/FOOT 0010 0.151 1389 2475 53564
DEPTH TO POINT DEPTH TO SCREEN WELL WLLL WELL
OF WELL TOP OF LENGTH DEVELOPMENT DEVELOPMFNT DEVELOPMENT
HISTORIC DATA (TOC) SCREEN (TO() (FT) JURBIDITY pH SPLL COND
7.4
DEPTH TO DEPTH 10 DEPTH TO PUMP PUMPING START
DATA COLLECTED AT PID READING STATIC STABILLZED INTAKE TIME
WELL SITE (OPENING WELL) WATER LEVEL (TOC) WATER LEVEL (rOC) {100y
N/ p .2l 2y
RADIATION SCREENING PUMP PRIDR TO PUMP AFTLR
SAMPLING (cps) SAMPLING (¢
MONITORING DATA COLLECTED DURING PURGING OPERATIONS
TIME [WATER] PUMPING CUMULATIVE YOL DISSOLVED TEMP SPEC. COND ORP TURBIDITY
(min) | LEVEL | RATE {ml/min) (GALLONS) OXYGEN (mg/l) () (umhes) pH (mV) (NTU)
+ R
1137 F\Oub"(ﬂmmﬂeﬂn fei S\ &
pa— )
11371239 15 Nod Fngign O.64E | (30 3g9 Q.9
' S O ‘ Y
Va2 FIYNG-B | ¢ ¢ &
L]
S<oY LY ~ sz | DK

b2 11,31 13 ] : ,
207 | <71t ©.1594 GSJt ~9 G.5
0N (SR 251 <2 [Ho
X (¢Cngrae Gckremety Siend, Wamay fde dincrge @ ween Camxm%%
amﬂ.‘nﬁ Compre. *€ §.88 |0y

1923 S
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Ash GW SAMPLING RECORD

SAMPLING PRESERVATIVES BOTTLES SAMPLE TIME CHECKED BY/
ORDER COUNT: VOLLUME TYPE NUMBER DATL
I VOC 8260B 4oy © KL 3/ 40 ml voa | BLBW2O, 1217 J v
2 MEE (AM20GAX) 4 deg C HeL 2/ 40 ml VOA ‘ 1
3 TOC (9060A) 4 deg € HCL 2/ 40 ml VOA
4 Sulfate (EPA 300.1) 4deg € 1 x 250 mL HDPE
5 Fe+ (HACH) field 147 >3
6 Mun+ (HACH) field [47 S /
7
MMENTS: (QA/QC? ; : _ .
CcO _u__f_ti,*.‘.__(Q gugm " H?S\ﬂﬂs EREY L hile watking
Hor‘(oq - ,qs‘K/ For e (.ecwmge,
Som)e : W(.a&.( E& X
Lamote_  3357) (
facn #%0 76
YERQ  14ygo
- b ' ™M
Fecroud TLaN G L‘ j / C
Ma OL‘( T Limet over €angl_
IDW INFORMATION:
7/14/2011
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Ash GW SAMPLING RECORD

SAMPLING RECORD - GROUNDWATER

SENECA ARMY DEPOT ACTIVITY PARSONS WELL #:m“‘- (§A

PROJECT:

Ash Landfill LTM Groundwater Sampling - Round 11 DATE: Lzt
LOCATION: ROMULUS, NY INSPECTORS: fW§E ¢~
PUMP #: [z 963

WEATHER/ FIELD CONDITIONS CHECKLIST {(RECORD MAJOR CHANGES) SAMPLE ID #:

REL. WIND _ (FROM) | GROUND/SITE] It pw 2020 .
TIME TEMP WEATHER HUMIDITY } VELOCITY | DIRECTION] SURFACE MONITORING
(24 HR) (APPRX)| (APPRX) (GEN) (APPRX)| (0-360) | CONDITIONS|| INSTRUMENT l DETECTOR
0430 305 <o - Na OVM-580 PID
WELL VOLUME CAL o N FACTORS ONE WELL YOLUME (GAL)= [(POW - STABILIZED WATER LEVEL)
DIAMETER (INCHESY 0.25 ] 2 3 4 6 \ WELL Iz:\;ﬂﬁ!ﬂ FACTOR (CAI./FI?S
GALLONS/ FOOT: 00026 ©041 0163 D367 D6S3 147 :
LITERS/FOOT 0010  O1S1 0617 1380 2475 5564 | (. ,Cj‘t Lo
———————————— R —
DEPTI TO POINT DEPTII TO SCREEN WELL WELL WELL
(4 WLLL TOP OF LENGTH DEVYELOPMENT DEVELOPMENT DEVELOPMENT
HISTORIC DATA . 1TUC) SCREEN{TOC) (FT) TURDIDITY pH SPEC COND
* DEPTHTO DEPTH TO DEPTH TO PUMP PUMPING START
DATA COLLECTED AT PID READING STATIC STABLLIZED INTAKE TIMF
WELL SITE {OPENING WELL) WATER LEVEL (TQC) WATER LEVEL (TOC) {TOCY
4.s54
RADIATION SCREENING PUMP PRIOR TO PUMP AFTIR
DATA SAMPLING {cps) SAMPLING (cps)
MONITORING DATA COLLECTED DURING PURGING OPERATIONS
TIME |WATER PUNMIPING CUMULATIVE VOL DISSOLYED TEMP SPEC, COND ORP TURBIDITY
(min) | LEVEL | RATE {mlmin) (GALLONS) ONYGEN (rop/l) (C) hos) pH (mv) (NTL)
0916 ieed Pumping T q.5s
([0 DBl | Lo
0% [N ¢ o -G 1S3 12y | Sl -JY I
o an@t\)h Gell Leavilas | 126 16-S9] -y |40
- Ieduary  Ceit | Baxed ) —3 |
(0SB40 Loo 1I1s3] [,2316:69]| 15 5

L
lio0 G: [ 0.9 [l Lzed 6.3 -4 (3
105|924 3¢ 0.6 a3l 124 |G.wpd =17 3.2
ioagi| Ao 0.3 Veo|l 25|63 —Kk - 3.
(SHA LS Nz Bed Vo6 | syl ¥ 3.¥
n2olaAq U AR 13185 26 2 10 =,
(YNG9 0D (35T 112 | (5| ~ Ml 37
ugdngd IS ity l3wy| 727 gsa | ~ro | D¢
(e 4. LS Tl(_,(gaugﬁ 3.9 134 127 lees | -\ S.3
us”
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Ash GW SAMPLING RECORD

SAMPLING PRESERVATIVES BOTTLES SAMPLE TIME CHECKED BY/
OQ.ER COUNT/ VOLUME TYPE NUMBER DATE
i VOC 82608 ddeg © wee|  340ml voa _| 90797 l4s~ MEC
2 MEE (AM20GAX) 4 deg € HCL 2/ 40 ml VOA
3 TOC (9060A) 4 deg, € WL 2/ 40 ml VOA
4 Sulfate (EPA 300.1) 9deg € 1 x250 ml. HDPE
5 Fe+ (HACH) field
6 Mn+ {HACH) field
7
[COMMENTS: (QA/QC?)
Lamo™e 557
“t. F otle
Horoee (L ST
IDW INFORMATION:
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Ash GW SAMPLING RECORD

SAMPLING RECORD - GROUNDWATER

C:\Documents and Settings\P0065141\Deskiop\ASH FORMS\Field Forms for Ash GW.xls

SENECA ARMY DEPOT ACTIVITY PARSO WELL #: PT- 77
PROJECT: Ash Landfill LTV Groundwater Sampling - Round 11 DATE: "1"‘2'2. /1)
LOCATION: ROMULLS, NY INSPECTORS: _J %+m§- =
. PUMP #: 5 qi
WEATHER / FIELD CONDITIONS CHECKLIST (RECORD MAJOR CHANGES) SAMPLE ID #:
REL. WIND  (FROM) | GROUND / SITE|
TIME TEMP WEATHER HUMIDITY | VELOCITY | DIRECTION} SURFACE MONITORING
(24 HR) {APPRX) {(APPRX) (GEN) | (APPRX)| (0-360) | CONDITIONS|| INSTRUMENT I DETECTOR
roAs G YA C OVM-580 PID
ELL VOLUME CALCULATION FACTOR: ONE W ELL VOLUNE (GAL)= [(POW - STABILIZED WATER LEVEL)
Dlé:’l.ﬁ‘r(;":l‘s(ll;(()(l)":"\) U%(J;:(\ 00l4l ‘ 0 lzlﬁ 01367 0 :S»i l-617 N WELY DLANETER FACTOR (GALTT]
LITERS/FOOT 0010 0151 0617 1389 2475 5564 Q t C( q qal( YO
DEPTH TO POINT DEPTIITO | SCREEN WELL WEIT WELL
OF WELL TOP OF LENGTH DEVELOPMENT DEVELOPMENT DEVELOPAMENT
ISTORIC DATA (TOCY - SCRECN(TOC) (FT) TURDIDITY pi SPEC COND
.+ 027,89
DEPTH TO DEPTHTO DEPTH TO PUMP PUMPING START
DATA COLLECTED AT PID READING STATIC STABILIZED INTAKE TIvME
WELL SITE (OPENING WELL) WATER LEVEL {TOC) WATER LEVIL (TOC) (TOO)
9.4/ _d.Ls ‘é‘[aang?
RADIATION SCREENING PUMP PRIOR TO PUMP AFTER
DATA SAMPLING (cps) SAMPLING (cpa)
MONITORING DATA COLLECTED DURING PURGING OPERATIONS
TIME ] WATER PUMPING CUMLLATIVE VOL DISSOLVED TEMP SPEC. COND ORP TURBIDITY
(min) | LEVEL | RATE (mUmin) (GALLONS) OXYGEN (mp/L) () (umbos) pH (mV) (NTUY)
nens 'Bf’mn Ll 245
2 324_9 Staa)ed \J\,V"\ { "’n
ot 10A M o.% BY| /X 16794 ~/oz |13
w2d el 13 0.91 [I3s /.a% 313 | —[Oo | lo
Jo75 1624 |5 09 134 /&g 16.72] -99 | 3.%
ip30[03] 2 049¢ (33 (28] 632 —5Hs | 9.8
le3<lo3l S 0.9¢ /33 /191672 ~%] | %
SMA Ezmgn:afﬁ well Movng b  Jdfesens| we MiceS
Ceciauiqey —lwdt fehben [in pan
RQ&LS({\ @ 2_?.0 bTw lO. - 241, ‘BT."'WAV{;L(
[L3]— | 2§ 0.4y3 11550044 |G.88 | ~24 20
Ras— | 8 p. > |53 |0.92116.73| ~2¢ | Ro
nesl—1 2 0:39 [/5.8]0.96e | 28] ~22 | 9&
a‘bi"‘ 2% - ~ 1 p%59 [teee™| ~Gg | 23
Y~ | 6 — “lome llet]| (3] /o |
mbl~1 9% — =1 A by L] 2
0 S m o S \ SV &‘ ‘& [ d ‘ ’ Z
Stopoed 30 A0 Mmaas  Fol ReCnw gL

7/14/2011
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Ash GW SAMPLING RECORD

SAMPLING PRESERVATIVES BOTTLES SAMPLE TIME CHECKED BY/
ORDER COUNT. VOLUME TYPL NUMBER DATE
R s ~
i VOC 82601 s deg vl 340ml voa |A1buI2620F (53T MES
2 MEE (AM20GAX) 4deg C HCL 2/ 40 m) VOA
28 1%
3 " TOC (9060A) Qdeg € HCL 2/ 40 m] VOA
4 | sumie A 3000 fruec 1x250ml | HDPE
5 Fe+ (HACH) field
i
6 Mn+ (HACH) ! field
7
COMMENTS: (QA/QC?)
Lowmeke 35757
“Yst o106
[S
‘1‘0 (e ‘. \'“g—? (
N - '.- . . . "‘I ve- ¢
l:‘: . ) .. i " :\ :‘
e . e '_ * - .
"- - L]
W lNFORMATION e e -
w o oy SO P )
L] < a . ) et
. 2 o RS A A A T ad cel
T ST s '.:"":! SO N E. A Y- ’?"? AR
. 5 ?,': - z 'u‘.“i'é,) ;“‘\ :_'. s e < ;‘,.:* - '\u,.v“-'
2 v e SV I “ T4 e - h’ Rid - l::‘J ™,
LN s Q: - i h 2 ':4., & E' 3 ," - o "t’f\ A S,
1-.. .:"* . '&A’-S"{ 2 -\5" i (_",' . .
- A I: . e e -
NN e VRS . -
. csl, 3 .:‘ - “l.;" ‘m_;‘, “r_' .‘:\. o . A‘ r. ; a‘
2N PR : M s . - L YN
Y * ~, " "-O\-) S (‘ ' o o . ~ ?l.’ (v\:.
Ce Wi WA IR R N ade ghagaend
7/14/2011
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Ash GW SAMPLING RECORD

SAMPLING RECORD - GROUNDWATER et 2y
SENECA ARMY DEPOT ACTIVITY PARSONS WELL #: (Fgt—o—
PROJECT: Ash Landfill LTM Groundwater Sampling - Round 11 DATE: AN
LOCATION: ROMLULLUS, NY INSPECTORS: _ J =
PUMP #: L 13769
WEATHER / FIELD CONDITIONS CHECKLIST {RECORD_MAJOR CHANGES) || SAMPLEID #: f¢ Eis!ZcDZO&L'
REL. WIND  (FROM) | GROUND /SITE
TIME TEMP WEATHER HUMIDITY. | VELOCITY | DIRECTION]  SURFACE MONITORING
@4HR)  |(APPRX (APPRX) (GEN) | (APPRX)| (0-360) | CONDITIONS| INSTRUMENT | DETECTOR
(o0 100 Son [OpnEn) L OVM-580 PID
WELL VOLUME CALCULATION EACTORS ONE WELL VOLUME {GAL) =Wﬁ -STABILIZED WATER LEVFL.)
DIAMETER (INCHES): 0258 1 3 4 6 X WELL DIAMETER FACTOR (GAL/FT) )
GALLONS / FOOT: - 00026 0041 0367 0654 147 q ‘r/
LITERS/FOOT 0010 0151 1389 2475 5504 .;7
DEPTH T0 POTR [ DEPTIITO | SCREEN WELL T WHLI WELL
OF WELIT 0P OF LENGTH DEVELOPMENT DEVEL OPMENT DEVELOPMENT
HISTORIC DATA (1OC) SCREEN (TOC) (FT) TURBIDITY pH SPEC COND
.4
DEPTH TO DEPTH TO DEPTH TO PUNP PUMPING START
DATA COLLECTED AT PID READING STATIC STABILIZED INTAKF TIMLE
WELL SITE [OPENING WELL)Y WATER LEVEL (TOC) WATER LEVEL (TOKC) (TOC)
N € 1G-wiehb? (o %[ (530
RADIATION SCREENING PUMP PRIOR TQ PUNMP AFTER
DATA SAMPLING (cps) SAMPLING (cps)
MONITORING DATA COLLECTED DURING PURGING OPERATIONS
TIME | WATER PUNMPING CUMULATIVE VOL DISSOLVED TEMP SPEC. COND ORP TURBIDITY
(min) | LEVEL | RATE (mUmin) {GALLONS) ONYGEN (mg/L.) (C) (umhboy) pH (mV) (NTU)
(S8 | S/ [O7 sl 049 |Ges| ~bog | S
S lest] 109 o8  |mz| o059 [Gus| -¢ |7
j$59]p3l | [co qarpn | os% ki Oeste || ~2 i.0
W — it
660, 5(] (0O ogh |14] 0517|649 5 | &
oS o1 1ex) O-8S Jizgq|l 08| byp| =3 I 6O
(0103l OF%3 |« 20.523|Gys| -2 00
105N (00 [Abaipas [ 0% Jan 05221629 —2( | 2.8
1p20[p3! | (0O v 032 |9aloseglt. |~ | 1.30
US,.</ | | 0O Idq2 i, d Os2ul o] /¢ (. 20}
[630]b% ] 0% |te Ov352%T bas | - XD
(3| x| 10D 0.2 |96 0,52 (22| = (¥ | [}
1l (58 100 |~ Dandons] O TZIH] 5.2 [b.7] 16 2
Salmgle. “ Jedo
C:\Documents and Seltings\P006514 1\Desktop\ASH FORMS\Field Forms for Ash GW .xIs 7/14/2011



Ash GW SAMPLING RECORD

= (ST

SAMPLING PRESERVATIVES BOTTLES SAMPLE TIME CHECKED BY/
ORDER COUNT VOLUME 1YPE NUNIBER DATE
] VOC 82608 s deg € wr | 3/40ml vor | ALBMROUY (Geyp | T
4,
2 MEE (AM2IGAX) 4 deg HCL 2/ 40 ml VOA (7
3 TOC (9050A) 4 dey € HCL 2/40 ml VOA
4 | Sulfate (EPA 300.1) 4 deg C 1x 250 ml. HDPE ¢
/
5 Fe+ (HACH) field 4
6 Mn+ (HACH) field
7
[COMMENTS: (QA/QC?)
ony Seopa\ B
1e(83(
“'o( (e 3
l vioC L EB ¥ (
Sond&
Lavori& 3351
LHY3 S

IDW INFORMATION:
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Ash GW SAMPLING RECORD

SAMPLING RECORD - GROUNDWATER
SENECA ARMY DEPOT ACTIVITY PARSONS LWELL # M -5¢C
PROJECT: Ash Landfill LTM Groundwater Sampling - Round 24 (( " paTE: (e/Y (Il
LOCATION: ROMULUS, NY INSPECTQRS: %ZAE
pumpi:ne TS
WEATHER / FIELD CONDITIONS CHECKLIST (RECORD MAJOR CHANGES) |l SAMPLEID #:Q4[310202)
REL. | WIND __(FROM) | GROUND / SITE
TIME TEMP | WEATHER | mummiTy |VELOCITY|DIRECTION| SURFACE MONITORING
(24 HR) __ |(APPRX) (APPRX) (GEN) | (APPRX)| (0-360) | CONDITIONS|| INSTRUMENT | DETECTOR
1o 1A0's| o vewccasr = Z pot NW | g gis OVM-580 PID
“WELL VoL A ONE WELL VOLUME (GAL) = [(FOW - STADILIZED WATER LEVEL)
DIAMETER {INCHES): 0.28 1 =2 J 4 6 X WELL DIAMETER FACTOR (GAL/FT) |
GALLONS / FOOT: Vo026 0441 3/ 6367 0.654 147
LITERS/FOOT 0010 0.151 0617 1389 2475 5564
DEPTH TO POINT DEPTHTO | SCREEN | WELL WELL WELL
OF WELL TOP OF LENGTH DEVELOPMENT DEVELOPMENT DEVELOPMENT
HISTORIC DATA = (TOC) S SCREEN (TOC) (FT) TURBIDITY pH SPEC COND
DEFTH TO DEPTH TO DEPTH TO PUMP PUMPING START
DATA COLLECTED AT PID READING K- STATIC STABILIZED INTAKE TIME
WELL SITE (OP,BJING WELL) WATER LBV'E..(';OCL WATER LEVEL (TOC) (TOC)
5,00 “f | %.55 Bkl (gihy TEAN
RADIATION SGREENING PUMF PRIOR TO X PUMP AFTER
DATA SAMPLING (cps) SAMPLING (cps)
MONITORING DATA COLLECTED DURING PURGING OPERATIONS Lo |
TIME | WATER| PUMPING CUMULATIVE YOL ﬁr DISSOLVED w SFEC. COND ORy TURBIDITY
(@in) | LEVEL | RATE (ml/min) (GALLONS) = OXYGEN (mg/L) C) hos) 1 pH (mY) © (NTU)
[[L6 3-55 fuaplde g, t |YSL proba . ﬁ !
WRIEETEY 0,07 WS6|"F8% byt | -g¢ [Ss
W3 [(B3Z2(3L3.26C 0.285 /58 023 @¥0| ~[09 [3Y
3]s 6 [ Y 6.7 IS8 6.bed] (.5%| ~ .%_1 24
U3 g Boel (3% [ ~0.Spafs| 0.zl  [151]0.66%[637 | -00F |R.7
1149] 3:LT (SO 2] Y 6. b p-PF| — 06 | 5.7
| S 3, | gal .22 1 ISY p.leeH]| (400 -~1p% | §.0
US4, 0.2l US| plobz ¥ -|p5 | L[S
1209 & wplt Hme +——
Sasple TD | ALRC 120214
Saspl Tire| 1709
Collecteed | 3 VO
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Ash GW SAMPLING RECORD

SAMPLING PRESERVATIVES BOTTLES SAMPLE TIME CHECKED BY
ORDER COUNT! YOLUME TYPE NUMBER DATE
* .-‘.._ ' ﬁ‘-B“’
1 VOCE 8260B l 4 deg, C HRCL 3/40 ml VOA
- v 4 \”
2| *MEE (ARI20GAX) 4 deg C HCL 2/40 ml VOA
RS - - ...-'*
_.‘q. } «. TOC (9060A) 4dep, C HCL 2/ 40 mi VOA
4 Sulfate (EPA 300.1) 4 deg, C 1 x250 mL HDPE
5 Fe+ (HACH) field
. " -t 1. . Y
6 Mi+ (HACH) X field
7
. i "’{s ,‘. i ’: -
- 33#‘ re 2vi
. . . R .:M“Q.l N
t LI 5 NCAPEIS SO AWM '
COMMENTS: (QA/QC?)
.
'..' » L
=~ Ny
. . * . . . > * .
.y i3 y J Sua, v o :\...j ,\ N,
b : T U '
. ) . .\. ™ 1y }.
- . . R . . b - e s .'; ..
, .-‘ ‘. % ., aos ) ' .‘ * ;: . . -7,?, _’a.
1 . . » -
E . o , \ .
3 “ Ve
1 ?..: . 3 -
TDWINFORMATION: :
, rJ ! o L]
‘- ': ‘ .‘ ) e 2R AR
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12/19/2010

i

by
I



'Q?

Ash GW SAMPLING RECORD

SAMPLING RECORD - GROUNDWATER
SENECA ARMY DEPOT ACTIVITY PARSONS WELL #: W\W/T -3
CT: Ash Landfi sroundwater Sampling - Roun ATE: /I
:&?::&: A Land LT ;om?w;. N&;‘ e Hond 1 lNSPII-)::‘IICE)RS: %
PUMP #: [Rrea
WEATHER / FIELD CONDITIONS CHECKLIST (RECORD MAJOR CHANGES) | SAMPLEID #:
, REL. | WIND _ (FROM)|GROUND/SITE ALB8uLS202(0
TIME TEMP WEATHER HUMIDITY | VELOCITY | DIRECTION] SURFACE MONITORING
@4HR)  |(APPRX) (APPRX) (GEN) | (APPRX)| (0-360) | CONDITIONS|| INSTRUMENT | DETECTOR
[1%0 9s SYNNY g NIA .DRV OVM-580 PID
' ﬁﬁﬁﬁ [QNEWELL VOLUME (GAL} - ((po“-ml.lsvzu
ey e ORI € RN
LITERS/FOOT 0010 0181 L0617/ 1389 2475 55 | -7 7 P AL =a S M _
H’"["’ #H490 e aaL “loror |iexom|  bevtiopest DEVELOMINT | DVl oomuent
HISTORIC DATA (TOC) SCREEN (TOC) (FT) TURBIDITY pH SPEC COND
[AMW#O'MS@ B.4lr23 212,973
S OPEANG WELLy WATER LEvELToe) | wapmieviLgon | oo e
\5I-F DG /i 8.ysih i;u«? ) 12.73 J(59
T SAMPLING tep H.34 /0% Chomr s e
MONITORING DATA COLLECTED \bURlNG PURGING OPERATIONS
| LovEL | RATE (o] tcaitoxss | oxvoexwmns | (C) | esten | on o e
7S St |Sedup
84 | Sh| Bomdp
) i Hppa (] ed puvp | Lx estavt prmie
M%ao .zo!l 13.200.74% | £, &1 —I3S |]2.°
230[9.59 110 I+ [BAO0.Fc0|6.49| —V 36 |}
[2898.59 150 1123 [WRR)o. 336 €43 —(33 [6:)
(240|8s%| o= |.C8 %L Q.Z%%_Q.éo - (24 |s.8
(z4s|3.61 112 Leq [13-40.F9 641 | 14 [2.4
1269859 s (.09 [Bo| 0. 798| Ce0 || ~flo |52
126518.60] (1D [.OF [129|09F%F | £.62 -1 [S.©
9.6/ 120 .08 [129]0.398665 | -(06 [S.0
1310]8.60] 119 [0 ;@Q [0F 12| O0-339] 666 | —(of | 4.8
w5199 10z [05 [2.9]|0.FBo|b647| —jon | [.2
Db Whetiht  for | sae O 0.390] 6.62] -9s [ 2.6
1340[9.c0f S| - [.05 |18 0.3 ¢.68] <z | 2.9
35 ¥ lnsecded 2°° \(sT Mledcp Vesdhre pewosed +p 003 b/
(395|859 120 | w3 ogab 0.l (3.6 0.985] 6.70 —92. |1 0.%
1400[9.60] 100 ot N34 03866 0] — 89 6.95
[$05[3.58 105 0.l [3.0] 0.F85| Q20 ~81!0.98
|410[h.60 ]| |OU R 0.08 [13.6] 3.993| 6.6 — B3l 2.9
Msg'ém’l? Wi, 0 X 0.08(13.9 0384/0.30] -85[0.85
620 les _
C:\Docume‘nts and Sem;r}gos\zg 5141\Desktop\AlS£O?x‘SE\|;eEl_d‘ Forms for Ash GVé.:I; o 4;‘77\%//[_ 7114/2011
4. Swidade + 2ol mn: 0,4 ma/L



Ash GW SAMPLING RECORD

SAMPLING PRESERVATIVES BOTTLES SAMPLE TIME CHECKED BY/|
ORDER COUNT. VOLLME TYPL NUMBER DATL
: G (o
1 VOC 8260B 1dog C Hel, 3/40 ml VOA 1 [¢f20
2 | MEE (AM20GAX) 4 deg ¢ W | 2a0ml VOA Mo (1O
C ik
3 TOC (9060A) ddeg € nee | 240ml VOA [ {10
. : |
4 | Suliate (EPA 300.1)" 4 deg C 1x250 mL HDPE / H1o
5 Fe+ (HACH) field I "( lo
6 Mn+ (HACH) field 42>
7
IR '-':‘t -~ ‘-.1". * "
. Iy : ’ . ;_ = N
. 2 in il .
COMMENTS: (QA/QC?) i 0 _
- [
L te ".. Cr . t L “‘ . . o R ::t:.'é‘ ’
te [ o « [, s o .
P R ‘ o : . - '
te A } R a ™ s re we ) 0 " > ., »
" a * ’ . - -' . : . 1. F T
’)) -’.. ’ - ) ! ' " .i ) " .o .
1 . L [ 3 " te - ' v ' ’ '
M - LN I - Lt ) . : : . .
1 R - L) . -‘ - R} N~ 3 \. “
. -. 3 ,'.‘ . . [ /\: ;_; =
. . . 1 . ' . ’ e ':", - ,.l ' - ".--l
TIDWINFORMATION: ' : R
. .. s . C . “~ : - . % , K
vetl ) : 3 ) i . Ty o YR T
..u" , . - . .
e, -
E 9] * .
IR <
- N % . N J’ v ) ) i '
'<u'- l. * .
C:\Documents and Settings\P0085141\Desktop\ASH FORMS\Field Forms for Ash GW.xls 711412011
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Ash GW SAMPLING RECORD

SAMPLING RECORD - GROUNDWATER

SENECA ARMY DEPOT ACTIVITY

WELL #: MW T-20

PROJECT: Ash Landfill LTM Groundwater Sampling - Round 11 DATE: l LQ' ”
LOCATION: ROMULLS, NY INSPECTORS:
PUMP #: [E? .éa
WEATHER / FIELD CONDITIONS CHHECKLIST (RECORD MAJOR CHANGES) SAMPLE ID #:
REL. | WIND (FROM)|GROUND/SITE 1BWZ20Z
TIME TEMP WEATHER HUMIDITY | VELOCITY| DIRECTION] SURFACE MONITORING
(24 HR) APPRX) {APPRX) {(GEN) | (APPRX)| (0-360) | CONDITIONS|| INSTRUMENT I DETECTOR
oo | g5 SAE-SUNNY g vry OVM-580 PID
ﬁmﬁs Gt WELL VOLUME (GAL) & [(POW - STABILIZED WATER LEVEL)
[)|(\::|l|‘:|:r(;:‘|}q (Ilggg%q): O%; . (;4 1 @ oi‘m ) (-:54 137 X WELL DIAMETER FACTOR (GAL/FT) |
LITERS/FOOT 0010 0151 1389 2475 5564 __L_q-l'j)' 0./6;2 x322.1 %—Q
17 &, DEPTH TO POINT ™ DEPTHTO | SCREEN | WELL = WELL WELL
HW\ bo- -—NGCK@( OF WFLL TOP OF LINGTH DEVELOPMENT DEVELOPMENT DEVELOPMENT
HlSTORIiDATA ,' (TOC) SCREEN(TOC) (ET) TURBIDITY pH SPEC COND
Movde: T ol
_Ys1¥# 4994 55— 1442
DEPTH TO DCEPTI TO DEPTI] TO PUNMP PUMPING START
DATA COLLECTED AT PID READING STATIC STABILIZED INTAKE TIME
WELL SITE {OPENING WELL) WATER LEVEL (TO() WATER LEVEL (TOC) {TOO)
840
RADIATION SCREENING PUMP PRIOR TO PUMP AFTER
DATA SAMPLING (cps) SAMPLING (cps)
MONITORING DATA COLLECTED DURING PURGING OPERATIONS
TIME | WATER PUMPING CUMULATIVE YOL DISSOLVED TEMP SPEC. COND ORP TURBIDITY
(min) | LEVEL | RATE (mUmin) (GALLONS) OXYGEN {mp/1.) (C) {umhos) pH {mV') (NTV)
{00 | S ted Borho
J620 90 | .92 [13.l] .03 [6.29] —60 32
[63019-33] |20 0.8 |13.5 [.2S51397] -sg 2)
ca8103d 119 092 |14 [2=|s92] -59 |13
070 1> 0.75%.»( 094 124 1.25|S89| —-S9 (9.2
leaslo.q0] (< 0.2 [134] (29 [592 | -44 |3 { |
165 10 0-86 (134 (.29 [6.09 ] -¢é¢ |3
I.ed 80 0.86 32| [.28 |66 | -6 (4.2
[F1p/l2.0] 90 e (28] (.28 1414 | 65 [3.0
J:mg VAT, Ly Db | vead, DI o 0.]4 mg/L
28039 Bs 0. Yizz| 128 ¢8| -7, | ¢
1730]12. %0 ‘MZ,% 0.l6 (3.1 /.29 | 6. /& - J 3.3
(F25]l230] O C.15 |13.0] /.28 (4201 -F2 3.5
1740l1288] los | 14 d.06 1130 J.2# (gl —-F] 3.6
R4s| Top k QAM'UIQ.
+ 3 VOC
C:\Documents and Settings\P0065141\Desktop\ASH FORMS\Field Forms for Ash GW.xls 7114/2011




Ash GW SAMPLING RECORD

SAMPLING PRESERVATIVES BOTTLES SAMPLE TIME CHECKED BY/,
ORDER COUNT VOLUML TYPE NUMBER DATE
17 voc 82608 adep ¢ HCL 3740 ml VOA )
2 MIE (AM20GAX) 4deg € HeL 2/ 40 ml VOA \
3 | 'TOC(9060A) e € w2740 ml VOA
a | sulrad (BPA 300:1y ddeg 1x250mL | HDPE
5 Fe+ (HACIH) field
e e .‘ :.‘:,-"v -
6 Mn+ (HACH) tield )
7 P
R R R .
A S
58
31, :l_ <t ‘“:' ::'; .1 y "'!
'. ri"’! . . i 3 ":.-‘-: . : -
COMMENTS: (QA/QC?)
. ¢ . st
P pa v - ' b .3 . -t N . ey
e s « 8 PRI v . oa,
. . . €y - - - . - ‘e . N
|'~ Y-i T .o ’ . T - A ' Tz
"._' , : . :;.:.' ‘.:. ,';'. _-: i r':' .-I; . ‘i . M : ;';". L 3.: .
N “ 5 » » ] f] . 8 o™ . ;
. ] - » LA T feove - N L Sy oA .,
. .-- ~ . » » . . . L] .
. - e~ N " - . .t At ~
L <« ¥ b ! P . 4 ¢ .’ -V:‘l R ;\'.
L . S P . A ISR
'? * I- - ‘. " . ! ._’: : .y o o} .
I\ ‘- "-l\ 1! A | « ) ) :" ;‘,': ' , :' T
. o , J-.‘n‘ . ..J : gs S {--,.f’ ‘b‘ W ~ e 3
~ - . - ] PR ) -‘ [T
L. . S " }f‘,._.‘ ':. ..
v s . i N e T
. )b -~ ’ [IET ) A
Y ' ‘1 {5 i, l 3 i % :'
. (]
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Ash GW SAMPLING RECORD

SAMPLING RECORD - GROUNDWATER
SENECA ARMY BEPOT ACTIVITY PARSONS WELL # MWT-2-3
PROJECT: *7 ' Ash Landfill LTM Groundwater Sampling - Round 11 pATE:  F/1/{l
LOCATION: ﬁr; ' ROMULLUS, NY INSPECTORS: I Tl¢./MEF
. N PUMP #:
W EATHLR/‘ntnD co:\m'nox\s CHECKLIST (RECORD MAJOR CHANGES) || SAMPLE ID #:
NS e REL. | WIND _ (FROM)|Grounp/sire]| FeBw/
TIME TEN P‘ ' WEATHER HUMIDITY [ VELOCITY | DIRECTION| SURFACE MONITORING
(24 HR) v (APPRX) (GEN) | (APPRX)| (0-360) | CONDITIONS] INSTRUMENT | DETECTOR
J220 |- (9& Sun r\g/ 3mpn| Mot OVM-580 PID
. _J_. M
WELL VOLUME CALCULATIOSEALTORS TWELL \'om STABILIZED WATER LEVEL)
e L o o 1 QT o
LITERS/FOOT 00100151 {061/ 1389 2475 5564 3 14 X }5 0 X 3
H onbo. 1 WWYAWKS DET: '\r\(::l T D'll'ifl;-ll’."().ll:'o l l"_'ﬂ(‘ TH DEV] gt'::)ll;tE\T DE\‘;:jElI;I.TIENT Dl;\'l?:.::.)'l.’:EN'l
IISTORIC DATA (T(X‘ll%._l{‘ SCREEN (10C) (FT) TURBIDITY pi SPEC COND
lam 073 v
g B nas
DEPTHTO DEPTH TO DEPTI} TO PUMP PUMPING START
T e e OPENING WELL) WATER LEVELT0C) | WATER LEVEL (70C) oy e
/0.3 8 0.60 124 (225
Y SAMPLING tcp0) N/ g SAMPLING (epe :
MONITORING DATA COLLECTED DURING PURGING OPERATIONS
TIME | WATER PUMPING CUMULATIVE VOL DISSOLVED TEMP SPEC. COND ORP TURBIDITY
{min) | LEVEL | RATE (mUmin) {GALLONS) OXYGEN (mg/l.) () {umhos) pH (V) (NTU)
106 Blladde v famg Stuv ' :
124¢li0.48 120 0.7 3H 1.2516.19] -120 | ®o
290049 00 0,18 (126l .26 ¢ 19] -1724 | 4s
1256110-6y 90 0.39 1135 [.2S|6.80] ~j25 | 33
0 £3 | ~ 013 0.90 1R.S | . 2=| 4.20] -(2%F| 2F
%as fo. 0.90 [3s] .22 2ol -2 D[ZF
LIS 0. %1 |RY 120 lpzal ~130 | Ll
3 _0.@) |34 (.2l |g20] -)%) | IR
1530|068 ] 002 {3y 1020 |(ll] ~132 | 8F
hag .80 | Rellf200 |wzt] V3¢ | lo(0
Lol b¥ (O 0,88 | BH .22 | bzo| -133 | Tl
) 7o 093 13.3 [[2) [ga0] -[34 | 8,60
oo [lo6d 20 1,95 0.94 [(3.a) 1-20 |g.20| -3 F [S.28
190$110,6d "o 0.4 (3211220 | (20| ~(RL | 5FS
L0 | 30 ’=~?,~O 088 [\3ul,20 |62 -3¢ | 5497
35| Tas £ ?(es
13 yo(] \/uus 4 Sul 2 _[Toc,
2 mBe
Fer 330 md JL| Limit
Mn 8.0 [ Lf
J!

C:\Documenis and Settings\P0065141\Desktop\ASH FORMS\Field Forms for Ash GW.xls
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Ash GW SAMPLING RECORD

SAMPLING PRESERVATIVES BOTTLES SAMIPLE TIME CHECKED BY/,
ORDER COUNT: VOLUME TYPL NUMBER DATE
P e w0
[ 73 (Y oot —
[ VOC 82608 4 den € ner | 3/40mi voa |NBW202ZIS| |4 [<g 9l 4
WA R . e
2.7 TAM20GAX) 4 deg € HeL 2/ 40 ml VOA '-j K
{
3 TC (9060A) 4deg C HCL 2/ 40 m! VOA J {(
dre o7 T pRIR ¥/
4" Sulrate (EPA 3007T) 4deg € 1 x 250 mL HDPE v dk
5 Fe+ (HACH) field Ji
Mic el Vo 80N
6 Mn+ (HACH) Mled el J
7 - —~—— [
B R AL v
. P \;':\ A c.[‘b‘l +t n !'li."l °~:|
Q. A 3 N lnaiin,
.o ,1‘.9.5 & z -,1: ‘
tt . " :'_‘ é\ ll ) ¢
Lo
W, .t
: oy '-. * N tt ,.I -
|1"l'.14‘- .f"'(\"l' r fet "IJ '). (
N N O N SEDPIR. R e
o N Wl s «-, RN
NCY 0.' "-"‘.f '.‘;,\{‘l “ o} ?.,',\a:'l‘ ‘:3'-.\":'
B | L w % . I :
C g --':_ “'::' v "'t') i"':?'}:.f
e ™ ’ ~ e oy - L. -
o7, . EEY s \\,\4' ’ ¢ ":, -J?,l’_,‘. :A.E
o P, . - . a 5™ v - "
NS S 5 ogal
o g ’ ';'-":- ! ;" . !« 'D"-" o':"j. ;-\‘“;7
.. TeVy -»
Y u n
1§ 8% (8.0 o8 orTit!
(‘ - ' . '.... - '. g [l » @ I .‘-:-
> B I. l“(. LI S 2 "L(,“‘ R
14 LN e
.« 9 e \'i':o" . &,y 'J :"A 3 ;f_,_ ?é(‘
[ ] ) —-’i o~ ] ! o
e e o T TR
SN S DO a8 e
- ™ - * 1y 0 - - ) .
Nty s S5 o
'-.-; ™. ° ._Y'. RIS T P ~A W wi e
LI DY TR 4 LN 0
. ’ e . v n . RIS .
GO B Lo ' TR L
~ R » e .
‘)‘n - L N L ‘é . AT ‘\.‘ I
LY Al :‘j ey
- I‘O'l'. ARy ot [ T
o nly
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Ash GW SAMPLING RECORD

SAMPLING RECORD - GROUNDWATER

SENECA ARMY DEPOT ACTIVITY PARSONS WELL # MwT -2 4
PROJECT: Ash Landfill LTM Groundwater Sampling - Round 11 DATE: 24/1)
LOCATION: ROMULLUS, NY INSPECTORS: Er
PUMP #: eI
WEATIIER / FIELD CONDITIONS CHECKLIST (RECORD MAJOR CHANGES) || SAMPLEID #:
REL. WIND  (FROM)|GROUND /SITE LRW20C[(2
TIME TEMP WEATHER HUMIDITY | VELOCITY | DIRECTION| SURFACE MONITORING
@24HR)  [(APPRX) (APPRX) (GEN) | (APPRX)| (0-360) | CONDITIONS] INSTRUMENT | DETECTOR
N 97F SUN S N DRy OVM-580 PID
ONE, WELL VOLUME (GAL) = [(FOW - STABILIZED WATER LEVEL,
.LITER.';IFOOT . 0010 015) 1:;*39 24;I$ 5504 2 K O * \b% 7‘3 AQ - |-G¢l
R DEPTH F0 POINT [ DEFTHTO | SCREEN WELL WELL WELL
HMbW OF WELL TOP OF LENGTH DEVELOPMENT DEVEL OPMFNT DEVELOPMENT
HISTORIC DATA 1100} \ SCREEN(TOC) k1) TURDIDITY pH SPEC COND
. G 1A 2 \R.bY
¥sT: 12398l
DEPTII TQ DEPTH TO DEPTI TO PUMP PUMPING START
DATA COLLECTED AT PID RFADING STATIC STABILIZFD INTARE TIME
WELL SITE (OPENING WELL) WATER LEVEL (TOC() WATER LEVELATOC) (TOC)
H&% ?' SS/
RADIATION SCREENING PUINMP PRIOR TO i PUMP AFTER
DATA SAMPLING (cps) SAMPLING (cpy)
MONITORING DATA COLLECTED DURING PURGING OPERATIONS
TIME | WATER PUMPING CUMULATIVE VOIL, DISSOLVED TEMP SPEC, COND ORP TURBIDITY
(min} | LEVEL | RATE (ml/min) (GALLONS) OXYGEN (mg/L) () {uhos) ol {mV) INTL)
1219 fu ed
1319/035] 1 bO 024 |[38[0.9s1 [¢.s¢ | -98 70
31s|fL.o4l 90 0.23 1109291659 | ~)[2 | 1]
[Rzs}ip92] ©5 0.40 |13.7t 0.933| 6.61] —102]| |9
1330}}9. 82 0.4 [13.6/0-a31[6.60] —103]| (8B
[3%5| D@ staried ri15rne, ﬁc:»a(ju:rfe.aﬂ Do Moted 1N wel
pavsed lpemp | PG 74 2oz restayied
__1po Jincr eaksed 4p >|[.0 , ook putx o e i wel/|
I/ chedk "y finle . AR|[1ve Ok |reing e ?
e . ne " ek 15 dny ]| effondrag B a .
T g~ d g
f&ﬁ;fu.bp e |webw leved petwned b b6 ++
4350099 50 085 [34/0.%29[65] -F |35
$. 4o 0.6% |RA0Fh2|c.60| —"F
4
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Ash GW SAMPLING RECORD

SAMPLING PRESERVATIVES BOTTLES SAMPLE TIME CHECKED BY/
ORDER COUNT/ VOLUME TYPE NUMBER DATE
L] . .
1 b . WOC8260B 4 deg © HeL 3/40 ml VOA )
1 s " ‘ M (
2 | ‘'MEE(AM20GAX) 4 deg ¢ HeL 2/40 ml VOA ‘
3 | 7 TOC(90604) 4 deg € HeL 2/40 mi VOA
el Py D I N
4 | Siae 1EFASG0N) [ 4 dog ¢ I x 250 mL HDPE
5 Fe+ (HACH) field
L . ” - . . 0 . i) !f;m'.:.: 'VT.:.' r!‘
6 Mn+ (HACH) ' i field C
7 b
a & :13 ‘E =~ : l.. 4.‘. . ) |
= avr_* ‘l“
DA AT
L]
. = » ° j"‘:.
- S ot
- Y T
vty v ."'
COMMENTS: (QA/QC?) '
- UL Ty A St AR T (
. -‘ « .- “.,Q o . m': ~ ;’
'. I . s N L] . LN . ,: ' - ry F Y .
3 » R LA DALY i . 0 3 e -t
,:, . ... . o, . t 'T ‘f . .". , :,:: ~ .‘-‘ . - ’ "f' (:(. v ".‘.
S L P COTRRNR G S R
» . . . LR} ‘.‘ » * o 1 . L - '
T ST T R LR R N T R
PRI Y 1%L T S R T T A
. 1 - . . Vo . . -t
TR IR K LA oy v AT 0 AL NN BT . oLy L
N 3 ) A . A, . . P
y ' -‘.'.’.‘“ % AR LN [P Y. e
v Yoy @y vt o, L " o
L B g 0 o4 ‘X“-":t IS £
B "' -u . ‘ t P e T ’ vor v ‘;"" K LA vl . ‘. ) Ve ;..f:'.‘\. ‘."'o!.:'
+ e ~ .. € Oy ‘;' . > . > o . ML Tty
. - N ., . !, L A
v . . . 'Y o !, PR . ‘e PN
- - . AN R e * Ve, o s A
2 ". P . - a b. - v__.j'. ,..‘. K V ‘.-,?.:
cye
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Ash GW SAMPLING RECORD

SAMPLING RECORD - GROUNDWATER

SENECA ARMY DEPOT ACTIVITY PARSONS WELL #:
PROJECT: Ash Landfill LTM Groundwater Sampling - Round 11 DATE: M"Z.(—
LOCATION: ROMULUS, NY INSPECTORS: =(=
PUMP #: IS

WEATHER / FIELD CONDITIONS CHECKLIST

(RECORD MAJOR CHANGES)

SAMPLEID #:

REL. | WIND _ (FROM)|Grovn/siTe( AL RO I{;
TIME ‘TEMP WEATHER HUMIDITY | VELOCITY | DIRECTION| SURFACE MONITORING
@4HR)  |(APPRX) (APPRX) (GEN) | (APPRN)| (0-360) | CONDITIONS|| INSTRUMENT | DETECTOR
ks 19 o OVM-580 PID
— ﬁ
WELL VOLUME CALCULATION FACTORS ONE WELL YOLUME (GAL) = [(POW -STARILIZED WATER LEVEL)
DIAMETER (INCHES): 0.28 1 2 k} 4 6 X WELL DIAMETER FACTOR (GALSFT) |
GALLONS / FOOT: 00026 D01 0103 0367 0654 147 ?’
LITERS/FOOT 0010 0151 0617 1389 2478 5504 , ! G ?a“ arn L
DEPTH TO POINT DEPTII TO SCRELN WTLL WEL1 WELL
OF WELL TOP OF LENGTH DEVELOPMENT DEVELOPMENT DEVILOPMENT
ISTORIC DATA (TOU) SCREEN (TOC) F1) TURBIDITY il SPEC COND
3. Ko
DEPTH TO DEPTHTO DEPTH TO PUMP PUMPING START
DATA COLLECTED AT PID RF ADING STATIC STABILIZED INTARFE TIMF
WELL SITE {OPENING WELL) WATER LEVEL (TOC) WATER LEVEL (TOO) (TOC)
I4
VA A6/ J<(13

RADIATION SCREENING PUMP PRIOR TO PUMP AFTER
DATA SAMPLING (cps} SAMPLING {cps)
MONITORING DATA COLLECTED DURING PURGING OPERATIONS
TIME | WATER PUMPING CUOMULATIVE VOL DISSOLVED TEMP SPEC. COND ORP TURBIDITY
tmin} | LEVEL | RATE (mi/min) (GALLONS) OXYCEN {mp/L) (C) (urhos) pH {mV) (NTL)
Hitdy| 2< g.707| o849 | s |1
34| 70 0.100| ¢ | 7 & (s d
eS| o 4. e¥ | e N
|49 1§ 0123 6ol 7 | ¥5
Ly Req ¢ 0.3 llgs| 6735 | b(pq] 27 0L
4 et | olled ke A © | (e ST
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Ash GW SAMPLING RECORD

C:\Documents and Setlings\P0065141\Desktop\ASH FORMS\Field Forms for Ash GW.xls

SAMPLING PRESERVATIVES BOTTLES SAMPLE TIME CHECKED BY/
ORDER COUNT: VOLUME TYPE NUMBER DATL
1 VOC 82608 s deg w | 3740wl voa [ALARAIT] ity meE
LI T
2 MEE (AM20GAX) 4deg C HCL 2/ 40 ml VOA
~l,‘ . }‘,.- M
3 TOC (9060A) 4 deg C HCL 2/ 40 m] VOA
4 Sulfate (EPA 300.1) 4dep C I x 250 mL HDPE
5 Fe+ (HACH) field
6 Mn+ (HACH) field
7
|[COMMENTS: (QA/QC?)
Lamotte . -33s7
ST- 2 FolTe
LooMortoe: 43 EE] e -
- % - « |_". [\ - l_’ 3 \ i" “
s, {- P T 3 L
W INFORMATION:
7/14/2011



Ash GW SAMPLING RECORD

SAMPLING RECORD - GROUNDWATER
SENECA ARMY DEPQY ACTIVITY PARSONS WELL # /T~
\ PROJECT: Ash l.andﬁlll.l'\l Groundwater Sampling - Round 11 ) DATE:
LOCATION: : ROMLULUS, NY INSPECTORS: mgg
Ny el e o] PUMP #: F:L‘%To_
WEATHER / FIELD COI\DII‘IOI\S CHE ‘KLIS’I (RECORD MAJOR CHANGES} || SAMPLE ID #: S=v1H{UHyT
N i TS 3. REL. WIND __ (FROM) | GROUND/ SITE éLgM zagjz
TIME TEMP \\’E ATHER HUMIDITY | VELOCITY | DIRECTION| SURFACE MONITORING
(24 HR) (APPRX) (APPRX) (GEN) | (APPRX)| (0-360) | CONDITIONS|| INSTRUMENT | DETECTOR
({19 196% SO0 higa oM | ~ OVM-580 PID
WELL YOLUME CALCULATIO}$ACTORS ONE WELL VOLUME (GAL)= [(POW - STABILIZED WATER LEVEL)
DIAMETER (INCHESY: 0.25 ] 3 4 6 X WELL DIAMETER FACTOR (GAL/FT) |
GALLONS / FOOT: 0002 004 0367 0.654 147 2 " :5)
LITERS/FOOT 0010 0.151 1389 2475 5564 W - - -
\STA - 02F01RG L “opor |ieam|  orvromes DEVELOMENT | DEVE OPMENT
HISTORIC DATA (T SCREEN [TOC) (FT) TURBIDI Y pit SPEC_COND
“0 At FAOYBRABA 12, 1%9
] Nele 2 . DEPTH TO DEPTH TO DLEPTH TQ PUMP PUMPING START
DATA COLLECTED AT PID READING STATIC STABILYZFD INTAKE TIME
WELL SITE (OPENING WELL) WATER LEVEL [TOC) WATER LEVEL (14X (TOC)
V2 £.65 lo.9 ¢ .3y | i3ze
e R BdowiPrd] AT,
MONITORING DATA COLLECTED DURING PURGING OPERATIONS
TIME | WATER PUNIPING CUMULATIVE VOL DISSOLVED TEMP SPEC. COND ORFP TURBIDITY
{min) | LEVEL | RATE (mi‘min) (GALLONS) ONYGEN (g1} () (umhos) pi (mV) (NTL)
2y [ S for Ourﬁfi%
n-l9.e 8w 428 /syl =435 [6.9F% | ~133 |85
neo[d,y &3 0.1l (3 HSE | (G5 -3 5 | 2
1% §X .16 |[SUlpd | (.99 He-1227 0
Yo | p-d 5 o9 sl . 15’ 43| -125 | 8O
[215 | jp. 24 1 OO g.lo 1msa (1Y |(.90] —i22 | 3o
1225 {1640 1L O a0 V4 1)) 1664l =1 |30
[220}051] BS” G 07 ya 12 | bGo|l {1 [1Y
23s]oay 40 6. o el 0.66S" | 20/ —§ | e
1240l 71 40 G 0] /451 3,59%16-95] ~s9 1]3.b
124s) (0.l 92 254K | Q.07 kgl O.5t2 | Gay]| -HS5 =5
[250|[ 35 0.0% |44l 6557 | 6.0 | -2 F 4.0
2 Vearu Slemd el Stooped R2inp Ascisito
o 3 W/~ Sl
1338000 3 2 0.07 |Heq 115 |69 9 [/
|50 & “'545‘ 0.0 Yo 4171677 ) (2
40l0dp AN | [ q4dod 0,005 jeugy 3 |72 15 [P
»Ut  [samell
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Ash GW SAMPLING RECORD

R graads
-

SAMPLING PRESERVATIVES BOTTLES SAMPLE TIME CHECKED BY/
) ORDER COUNT. VOLUML TYPE NUMBER DATE
1 l 82608 1o © HeL 3/40 mi voa | ALEW 20243 (245
1) S AR ﬂ P
2 | ™EECAM20GAX) 4deg € HCL. 2 40 ml VOA /
TE " g
3 TOC (9060A) 4 deg € HCL 2/40 ml VOA A
. " Z-
4~ re :,.1 \-ﬁ
4 F Stk (EPA 30071) e C ix250mL |- HDPE N#A
5 Fe+ (HACH) field
6 Mn+ (HACID) field
7
‘&) N . ',
f LA R
:. u“ ". J’»_- L -y o";.,:;
COMMENTS: (QA/QC?)
o L S LT . mut
; . bR ‘b " ‘?;1'.‘\- "' "‘ 'A ’ -S:I’- v " "' :'-2‘ I. '-\k' "C'
¢ T8 ufe L) A ST e Y AL R BN
IDW FORMATION - )
3 93 FULe al red 2 gl ot
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LIRS S I Ty 1 £ e QaIre oD W lavll wW
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Ash GW SAMPLING RECORD

SENECA ARMY DEPOT ACTlVlTY PARSONS WELL #:; MLJ’ P Ce
) PROJECT: Ash Landfill L'l'M Groundwater Sampling - Round 11 DATE: 20[¢(r
LOCATION: ROMULLUS, NY INSPECTORS: MME
' PUMP #: QS 32
WEATHER / FIELD CONDITIONS CHECKLIST (RECORD MAJOR CHANGES) || SS90 m? 7037 0~Rup
4 REL. WIND  (FROM) | GROUND /SITE|
TIME ‘I TEMP WEATHER HUMIDITY | VELOCITY| DIRECTION| SURFACE MONITORING
@4uR)  |(APPRX (APPRX) (GEN) | (APPRX)] (0-360) | CONDITIONS|| INSTRUMENT | DETECTOR
I
R560 05 Sunnuj Angn | NE OVM-580 PID
AT R TR TV U I S TR ONE W ELL VOLUAE (GAL) = [(FOW - STABILIZED WATER LEVEL)
RS Sk (] b o i M e
LITERS/FOOT 0010 0151 0617 1389 2475 5569 0. \_ﬁa\ ~ 2 Ltj e _
ysti ozroge L oror | toemi|  oeves o DEVMLOPMENT | DEVELOMENT
H HHTORJ m (TO0) SCREEN(TOC) {FT) TURDIDITY [12) SPEC COND
13
LaMoH# BI138 166 Q.&;
~ DEPTH TO DEPFTH TO DEPTH TO PUMP PUMPING START
DATA COLLECTED AT PID READING STATIC STABILIZED INTAKE T™ME
WELL SITE {OPENING WELL) WATER LEVEL (TOC] M\‘ATER LEVEL(TOC) (TIX)
Wl ¥ Yo | 15 | TFED
MONITORING DATA COLLECTED DURING PURGING OPERATIONS
TIME WATER PUMPING CUMULATIVE VOL DISSOLVED TEMP SPEC. COND ORP TURBIDITY
(min) | LEVEL | RATE (mUmin) {GALLONS) OXYGEN (mp/L) (C) {umhoy) pH {mY) (NTL)
ISZ| Beuin bene @ RV
05251 §2 Exg}ﬁ Powip ny
ot A (O Dl 0as Y 202 |bya|-2% |12
oy 98] (o0 0.5 |pll R3] 199 [673] =33 =AY
O80f.y| 70 o Jojo  |in¥] a3 1e32] -39 [9.0
0555l fuc] 0 0.4 74| 157167211 42 | To
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099564 73 | 3q(<on Gl (k2] 177 |6.6Y 3% | S
46 |41 ¢0 045 201 13 w67 -3 | 2Y
09| 8.1 Gy 0.3 all (00 |6 B3] 40
01251554 ST 6.10 lle¢| Vo¥ | 6.6l =32 | 2)
0920l 4[| w0 [ 15™ 6. 0¥ ¥l (7l 606y 297 | S6
gyl 59 oY lo-dl 167 f.wyl -30 <0
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Ash GW SAMPLING RECORD

C:\Documents and Settings\P0065141\Desktop\ASH FORMS\Field Forms for Ash GW.xls

SAMPLING PRESERVATIVES BOTTLES SAMPLE TIME CHECKED BY/
ORDER COUNT. VOLUME TYPL NUMBER DATE
1 VOC 8260B ades nee | 3/40ml voa |MBW2OAUL [ODD
2 | MEE (AM20GAX) s degs ¢ HEL 2/ 40 ml VOA
3 TOC (9060A) 4deg € HCL 2/ 40 ml VOA
B TR 0oy i/ /
£] vSulfute lﬁ'iw;ﬁ.n 4 degs € I x250 mL, HDPE N
5 Fe+ (HACH) - / field o= JoY3
6 Mn+ (HACH) ) | field ] O3~ loyq
7
LN R o -v
[ Moas €L
+9/ 3%t
=Y TS A T T lodns
N R e BT E W AT
COMMENTS: (QA/QCY)
FE* 0.9 myf
Moy . % i 3 / [
Pomer=
4
IDWINFORMATION:
b}
711412011
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Ash GW SAMPLING RECORD

SAMPLING RECORD - GROUNDWATER

SENECA ARMY DEPOT ACTIVITY PARSONS WELL #: W T-2
} PROJECT: Ash Landfill LTM Groundwater Sampling - Round 11 DATE: + 8/l
LOCATION: ROMULLUS, NY INSPECTORS: __:r_]'_(__?
PUMP #:
WEATHER / FIELD CONDITIONS CHECKLIST (RECORD MAJOR CHANGES) || SAMPLEID #
REL. WIND __ (FROM)|GRounD/siTe]| ALB W 282 202/
TIME TEMP WEATHER HUMIDITY | VELOCITV | DIRECTION| SURFACE MONITORING
@4HR) __ [(APPRX) (APPRX) (GEN) | (APPRX)| (0-360) | CONDITIONS || INSTRUMENT | DETECTOR
0935 |95 SUNNY 5 ) Dy OVM-580 PID
WELL VOLUME CALCULATIOXEACTORS ONE WELL VOLUME (GAL)= ((POW - STABILIZED WATER LEVEL)
LITERS/FOOT 0010 0151 \pol7) 1389 2475 5564 ==3-‘“‘.|63 X 3 i |~7£_%“‘Q =i
u.nbaflf F\bcresk oL ‘:?S'L? \vath|  peviLoRENT DFVELOPEST .mvs‘{fs'.{jm
HISTORIC DATA {TOC) SCREEN (TOC) {(FTy TURBIDITY pll SPEC COND
Lamortett 05577 s
DATA COLLECTED AT PID READING Dggl';lr'n \?E\gl}.il:fb DFP‘??:T‘:\(:C l":l - FUMPL‘T\.I(':‘IEST -
WELL SITE (OPENING WELL ) WATER LEVEL (TO() WATER LEVEL (TOCY (TOC)
YST# 4400 8. 64
el o s o
k: 0930 MONITORING DATA COLLECTED DURING PURGING OPERATIONS
i, | sxer Lo nghit|, ot | compaomis § 0| mses | o ot N
[000 |3.51] 120 0.6 [15.1] 208 42| —|l6 |23.S
[005 9.55] 120 | wizsqal 036 [158] L.9® |28 ) -4 [Bo.2.
pid]3.56] (20 o 027 |kal |.T5[¢C. 28] -2 [11.48
o 255 (%! 0.3 |8FH (90 |62 | —l12 [#FE
1025 17.60| [29 | "2 qak 0. ¥ 153! |.ge 1€.249{ -l . 6.3
Yozo 1.5 ]20 - 0-37|156] Lac [£24 | -109 si’%_
1035 |51 [ O.33|sL| | 8¢ |6.24] -(08 |49
040 [1.57] (20 0 .79 |ISk| .82 | 425| -109 | 3.8
1045 |95¢| [29 0x [15.6]184 |4.29] —1O8 | 4.0
9.58] 128 0.3F |15.6| [.82 | £.30] —l0@ [3B |
ueo | P b_fm vs:r. #3210 _ad wolll Divreachad
o ASH 29 | wa %L__LM /6.0 /.3;6 6.3/ -6 |39
S [.58 129 0.0( |40 @.321 - (1o | 3%
120 1154 12.6 0.01 [lg.0f [.F€ | 5.36] -/09 | 3.5
h2s 5% 125 “435ael| 00/ [ss0] [ 35 | 5£38] —/09 | 3.2
jécj( & o, © | ALewWy
20 0K [Seimple, | XLBWAIR US
%3 T songlle, K ewiofA N30
\%05]  Jodk [Semple KLB W20 -
Ft o pomg [l ign'¥ Mal: 220 \m
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Ash GW SAMPLING RECORD

SAMPLING PRESERVATIVES BOTTLES SAMPLE TIME CHECKED BY/
ORDER COUNT, VOLUML TYPL NUMBER DATE
1 |. VvDC8260B 4 dog C HCL 3/40 ml VOA (
. (AN
2 | MEE (AM20GAX) 4.deg € HCL 2/40 ml VOA
3 TOC (9060A) 4deg € HCL 2/40 ml VOA
~® e e 3 RSN
PSSR (A
4 1 Sulfate (EPA 300.1) 4 dey € 1x250 mL HDPE
5 Fe+ (HACH) field
. — G .1- g v e T N ‘m
6 Mn+ (HACH) v field
7
., 7 - ! -‘ . A » -'
v’ . LI DR TR .
oA IR
[y :-‘,..l, .-‘v. . ...;, Y
~ le 5 N - LALLM
i P - .'-“ .
L) e 1 5 -t
A3 A R
COMMENTS: (QA/QC?)
s :,:-'A:' =4
- l v ™ . - . » »
(A » . (
~ A %] * ee * L 1 ' . - b .
“i 'Y . .‘ ; » .t qS . . 2 nis " :'. b N » ‘. d
AN Lot ; o R T
e e . - . e . . e IR .
'V.-‘. N r: : . =~ T \;\J” “..C_' . " ' L) f'.. .:l
- vu? -~ s PR ". . A ry oA [ ] : v 4
\‘. ., , .?) . ;.‘;‘?- { e ‘- A AN . . [ R
- ': e f ‘}: - .'.. '-'q." "‘.L » C ":.' : o ettt C?-. :l;:.ﬂ.
e TS Vi LR PR N w00 Fre oop
. . .-, r ey * . e - ¢ o
:,? _r * T . e * i b - . o .. : .y
- . . P ® ' - A - ney U * Y
-“-' * o * (A -yt * - - ha ] P
"b“." «~ * 5 e N - - ] ..'2 AT o e; “' 1(:‘ 0?‘.,;.
. N . aN v, - a P, ~ .
2 ) LN 13 - * g re t N FEOE T | AT IR 1
ae - LTy T T - * *1
TDW INFORMATION: . D N ; : ;
s - e s ® «® 'L,T.'Af;,‘ s R
KA 1 N v « . v ’ . SR
‘.l. o . = PN e N . ) r J - L a e . Rl P l: 44
e , [
- T, o o LA - = oy M oy R Y] f)'
\-_. . T 1 “a o e, W e g NI ¥ AN g
o} - s » a -.‘ L AN 1} -, .
e on? ° . ' ., LE-9 ] ".s,q ”o,
-~ P [ * - . = « 0 « * (SRS X " r o,
"'1 - i < ';_L~ A“j a 5 3 '." A “ k -h .‘ ? . ‘(..- .’ -« .
’ avers Tt . a T - .ol N EESTARS
‘:,‘,,... y e R TR ; “s' .oa:{:‘. rey
RN RS i v,
Sra Tataar o Lo . Lol R LN
R A s aniae : <
LI 13 . . Lt . Lot
. PN A Sogean e SO
“n e, [} -. \..‘ N - v . EYPIRT 3, L
T‘lo Ay ® e tel, J""l“;l ’ ":."' .‘{.'. )
0! ¢

e
C:\Documents and Settings\P0065141\Desktop\ASH FORMS\Field Forms for Ash GW.xIs

7/14/2011



Ash GW SAMPLING RECORD

SAMPLING RECORD - GROUNDWATER
SENECA ARMY l).EPOT‘ACTIVlTY PARSONS WELL # Mw 1- Z
| PROJECT: Ash LandﬁlllTM Groundwater Sampling - Round 11 DATE: [{(a/¢¢
N: U NSPECTORS:
LOCATION ROMULUS, NY | :)‘;;::;;TORS :%gﬂs_-;_-fg.
WEATHER / FIELD, CONDITIONS CHECKLIST (RECORD MAJOR CHANGES) | SAMPLEID #:
o REL. | WIND __(FROM)|Grounp/site)l_ALBW wl_l____:
TIME Tl:.:\.ﬂj‘._ WEATHER HUMIDITY | VELOCITY | DIRECTION| SURFACE MONITORING
@4HR)  [(APPRX)'.  (APPRX) (GEN) | (APPRX)| (0-360) | cONDITIONS|[ INSTRUMENT | DETECTOR
[St1o qﬂﬁj L Supaey Qg N OVM-580 PID
\ELL\OLWR& OMCWELL VOLUME (GAL) = [{POW ﬁ%‘\ﬁ%‘%’g
Dlr\METEB‘(I\( HESY: 02# 1 @ 3 4 6 X WELL DIAMETER FACTOR (GALJFT) |
Sliowioor” o G ow o b | Ggiesxdess 20
. DEPTH TO PQINT DEPTHTO SCREFN WELL WELL WELL
Wabak ZONDRIN o™ | [i] e | s | comonen
(,.,M«_i{- 0335 % KA 3
#{44%0
DATA COLLECTED AT PID READING D'\-'llrp{l;l.(r'o S?i;ll;.'l;gb DEP“I;;\(.:\':UNE PUMP'::[?{EI‘;TARI
WELL SITE (OPENING WELL}Y WATER LEVEL (TO() WATER LEVEL (TOC) {TOCO)
Mg 7.4 §.949 Ll | 195
" i N (g R N e
MONITORING DATA COLLEC;ED DURING PURGING OPERATIONS
TIME | WATER PUMPING CUMULATIVE VOL DISSOLVED TEMP SPEC. COND ORP TURBIDITY
i) | LEVEL | RATE (m/min) (GALLONS) OXYGEN (mg/l.) (C) {umhos) all {mV) (NTU)
#5930 120 .16 b.o| [.24 | 6.1 | 122 14"1
“1ooqisote 96l AT L Isal el -1h0 15
15SShasrm o dD Vo (159 17y gl ~1® °I 45
(00| § 99 10.2< aas hote s ;. k(0 19 ~1l4 olo
s .92 10 ‘ o5 L isd 123 el =120 T lan
1600585 o 0.9 lise] |.3¢/| bet¥] ~(2e | §.89]
¥ 6,99 |18 L3y [fig| -12¢ | 42 ¥
0973 [159] xS 19 | ~(3] Y ¢4
Oqny lisdq (35 [ bIF| ~(35 | 399
092 1s9l L3S |e.#| —I38 | 3.85
0. By a7 1a.(6] -(40 3.35
0. 159 (.38 [6. 14 -4 2.3
0.92 \1s81 1,31 g6l —(at | 34
oL [1sq LMo | b.LG ~le(b 1 &1
. Lf o/ 0. U tgtaq Lo [ ooy —tuo | w.e)
1702411 R 1l LYV G|~y | 3 6Y
h(_%- Ear Dol fuz x| =137 | 3.9¢
V1o Y J"( owwc.szf get | 0K N9l ULy | ~1% |39
Mmg‘és /L
-dlvéd | 2 Tot T ¥:7.30 | hmk
A sdele [ 2 MEE Mn: 89 majt
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Ash GW SAMPLING RECORD

SAMPLING PRESERVATIVES BOTTLES SAMPLE TIME CHECKED BY/|
ORDER CUUNT/ VOLUML TYPE NUMBER DATL
E R, ' -
I, VOC 82608 4deg ¢ HeL 3/40 ml voa |w8wes2q| |15 =K_
RN RS TLc )
37  MEB (M20GAX) Aoy € HCL 2/40 ml VOA
- '(n
3 TOC (9060A) 4dep C HCL 2/40 ml VOA U{(
.,' , . .'
s | sulfbeEPA J00. 1‘;“ *Y lideac 1 x 250 mL HOPE / & S K
5 Fe+ (HACH) field '? 15 ﬂC
\ 5 ,‘ ] . ) :‘ '1‘ ,;,: (?TI- D ‘q
6 | , Mg+ (HACH ., L s . .|
q..\ -r. .* p
7 K
e 2% ! ary  aa) :
. -2 ..‘..k S y ”-.-.
‘?i "Q".‘ru :»..' h‘ 5 \,.v N
Y ‘i \‘v- .%,- el 0 o
clp TG s,
. “‘I‘Z‘l\' a9 .
. . Y ts ¢
AL ’ ATy
|
COMMENTES; (QA/QC") e
\‘ .
Ao
L.: I3 e . . ¢ N 4 A [ ] . ong -("\.. vy
. e s, E'. AN [V W --';.-] ."" canyy ‘?l. ( B
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Ash GW SAMPLING RECORD

SAMPLING RECORD - GROUNDWATER

SENECA ARMY, DEPOT, ACTIVITY

PARSONS

WELL #: V) T -

. PROJECT: " Ash Landfill LTM Groundwater Sampling - Round 11 DATE: 5 (¢
LOCATION: ROMULUS, NY INSPECTORS: HEE
PUMP #: .
WEATIIER / FIELD CONDITIONS CHECKLIST {RECORD MAJOR CHANGES) SAMPLE ID #: ﬁ) £ z 022
\ REL. WIND {(FROM) | GROUND / SITE|
TIME TEMP a WEATHER HUMIDITY | YELOCITY | DIRECTION] SURFACE MONITORING
@4HR)  |aPPRXY i - (aPPRX) (GEN) | (APPRX)| (0-360) | conpITIONS]| INSTRUMENT | DETECTOR
SO D"k o i Da.onl Basy OVM-580 PID
e L
WELL VOL<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>