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LO INTRODUCTION 

This Annual Report for the Ash Landfill Operable Unit (OU) localed ilt the Seneca Army Depot 

Activity (SEDA or the Depot) in Romulus, New York provides a review of long-term groundwater 

monitoring for 2007 and provides recommendations for future long-term monitoring at the site. This 

docume1it also provides an annual review of the effectiveness of the remedy implemented in 2006, 

which includes the following: 

• A comparison of the 2007 groundwater data to the LTM objectives, listed below 111 

Section 1.1; 

• An evaluation of the need to recharge the biowall, as outlined in the Remedial Design 

Repo1t (RDR) (Parsons, 2006b) in Section 3.4; and 

• An assessment of the remedy's compliance with USEPA 's "Guidance for Evaluation of 

Federal Agency Demonstrations (Section I 2(h)(s))". 

In accordance with the Record of Decision (ROD) for the Ash Landfill OU (Parsons, 2004), the 

Remedial Design Work Plan (Parsons, 2006a), and lhe Remedial Design Report (RDR) (Parsons, 

2006b), a remedial action (RA) was completed in October and November 2006. The remedial action 

involved the following: 

• Installation of three dual biowall systems (AI/A2, Bl /82, Cl /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; 

• Construction and establishment of a 12- inch vegetative cover over the Ash Landfill and the 

Non-Combustible Fill Landfill (NCFL) to prevent ecological receptors from coming into 

direct contact with the underlying soils contaminated with metals and polycyclic aromatic 

hydrocarbons (PAHs); 

• Excavation and disposal of Debris Piles A, B, and C; and 

• Regrading of the Incinerator Cooling Water Pond to promote positive drainage. 

As part of the RA at the Ash Landfill OU , long-term groundwater monitoring (LTM) is being 

performed as part of the post-closure operations. Groundwater monitoring is required as part of the 

remedial design, which has been formulated to comply with the ROD. The first of four rounds of 

groundwater sampling for the first year of LTM was completed between January 3, 2007 and January 

4, 2007, the second was completed between March 15, 2007 and March 17, 2007, the third was 

completed between June 5, 2007 and June 7, 2007, and the last of the four was collected between 

November 13, 2007 and November 15, 2007. The analytical and geochemical results were presented 
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in four letter reports, subm itted April 12, 2007 (Quarte r 1 ), June 5, 2007 (Quarter 2), September 19, 

2007 (Quarter 3 ), and February 21, 2008 (Quarter 4 ). This Annual Report reviews the res ults of the 

entire year of 2007 LTM as part of the evaluati on of the remedy and provides conclusions and 

recommendations about the effectiveness of the remedial action, including the groundwater remedy as 

wel l as the vegetative landfill covers. 

1.1 Long-Term Groundwater Monitoring Objectives 

Three types of long-term groundwater monitoring are being performed: plume performance 

monitoring, biowall process monitoring, and off-site performance monitoring. On-site performance 

monitoring is being conducted to measure groundwater contaminant concentrations and the 

effectiveness of the biowall remedy for the Ash Landfill OU. The objectives of performance 

monitoring are as follows: 

• Confirm that there are no exceedances of contaminants of concern (COC) groundwater 

standards at the off-site trigger monitoring well MW-56; 

• Document the effective ness of the biowalls to re mediate and attenuate the chlorinated ethene 

plume; and 

• Confirm that groundwater concentrations throughout the plume are decreasing to eve ntually 

meet GA standards. 

Biowall process monitoring is being conducted at two locations (shown in Figure 1) to determine if, 

and when, any needed maintenance activities should be performed. The first location is within 

Biowalls BI and B2 in the segment that runs along the pilot-scale biowalls installed in July 2005 . 

The second location is within Biowall C2, the furthest downgradient biowall. The objectives of 

biowall process monitoring for operations and maintenance (O&M) ac tivities are as follows: 

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

• Monitor substrate depletion and chemical and geochemical conditions under which the 

effectiveness of the biowalls may decline; and 

• Determine if, and when, the biowalls need maintenance (i .e., need to be recharged with 

additional organic substrate). 

2.0 SITE BACKGROUND 

2.1 Site Description 

SEDA is a I 0,587-acre former military facility located in Seneca County near Romulus, New York, 

which has been owned by the United States Government and operated by the Depattment of the Army 

since 1941 . SEDA is located between Seneca Lake and Cayuga Lake in Seneca County and is 
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bordered by New York State Highway 96 on the east, New York State Highway 96A on the west, and 

sparsely populated farmland on the north and south. 

The location of the Ash Landfill OU, also referred to as the Ash Landfill is composed of five solid 

waste manage ment units (SWMUs). As shown in Figure 2, the five SWMUs that comprise the Ash 

Landfill OU are the Incinerator Coo ling Water Pond (SEAD-3), the Ash Landfill (SEAD-6), the Non

Co mbustible Fill Landfill (NCFL) (SEAD-8), the Debris Piles (SEAD-14), and the Abandoned Solid 

Waste Incinerator Building (S EA D-15). 

Prior to the deve lopment of the Ash Landfill OU, the land in this area was used for farming. From 

1941 (the date SEDA was constructed) to 1974, uncontaminated trash was burned in a series of burn 

pits near the abandoned incinerator building (Building 2207). According to a U.S. Army 

Environmental Hygiene Agency (USAEHA) Interim Final Report, Groundwater Contamination 

Survey No . 38-26-0868-88 (July l 987), the ash from the refuse burning pits was buried in the Ash 

Landfill (SEAD-6) from 1941 until the late l 950's or early 1960's. 

The incinerator was built in 1974. Between 1974 and 1979, materials intended for disposal were 

transported to the incinerator. Nearly all of the approximately 18 tons of refuse generated per week 

on the Depot were inc inerated. The source for the refuse was domestic waste from depot activities 

and family hous ing. Large items that could not be burned were disposed of at the NCFL (SEAD-8). 

The NCFL has an area of approximately two acres and is located southeast of the incinerator building 

(immediately south of the SEDA railroad line). The NCFL was used as a disposa l site for non

combustible materials, including construction debris, from 1969 until 1977. 

Ash and other residue from the incinerator were temporarily disposed in an unlined cooling pond 

immediately north of the incinerator building. The cooling pond consisted of an unlined depression 

approximately 50 feet in diameter and approximately 6 to 8 feet deep. When the pond filled , the fly 

ash and residues were removed, transported, and buried in the adjacent ash landfill east of the cooling 

pond. The refuse was dumped in piles and occasionally spread and compacted. No daily or final 

cover was applied during operation. The active area of the Ash Landfill extended at least 500 feet 

north of the incinerator building, near a bend in a di11 road, based on an undated aerial photograph of 

the incinerator during operation. A fire destroyed the incinerator on May 8, 1979, and the landfill 

was subsequently closed. The landfill was apparently covered with native soils of various thicknesses 

but has not been closed with an engineered cover or cap. Other areas on the site were used for a 

grease pit and burning of debris. 

2.2 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 

seq uence of Paleozoic rocks consisting of shales, sandstones, conglomerates, limestones and 

dolostones. At the Ash Landfill s ite, these rocks (the Ludlowville Formation) are characterized by 
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gray, calcareous shales and mudstones and thin limestones with numerous zones of abundant 

invertebrate fossils. Locally, the shale is soft, gray, and fissile . Pleistocene age (Late Wisconsin age, 

20,000 years before present [bp]) till deposits overlie the shales, which have a thin (2 to 3 feet) 

weathered zone at the top. The till matrix varies locally, but generally consists of unsorted silt, clay, 

sand, and gravel. At the Ash Landfill OU, the thickness of the till generally ranges from 4 to 15 feet. 

At the location of the biowalls, the thickness of the till and weathered shale is approximately IO to 15 

feet. 

Groundwater is present in both the shallow till/weathered shale and in the deeper competent shale. In 

both water-bearing units , the predominant direction of groundwater flow is to the west, toward 

Seneca Lake. Based on the historical data, the wells at the Ash Landfill site exhibit rhythmic, 

seasonal water table and saturated thickness fluctuations. The saturated interval is at its thinnest 

(generally between I and 3 feet thick) in the month of September and is the thickest (generally 

bet\veen 6 and 8.5 feet thick) between the months of December and March. 

The average linear velocity of the groundwater in the till/weathered shale was calculated during the 

RI using the following parameters: I) an average hydraulic conductivity of 4.5 x I 0·4 centimeters per 

secoi1d (cm/sec) ( l .28 feet per day [ft/day]), 2) an estimated effective porosity of 15% (0.15) to 20% 

(0.20), and 3) a groundwater gradient of 1.95 x 10·1 foot per foot (ft/ ft) (Parsons Engineering Science, 

Inc . [ES], 1994a). The average linear velocity was calculated to 0.166 ft/day or 60. 7 feet per year 

(ft/yr) at 15% effective porosity and 0.125 tl/day or 45.5 ft/yr at 20% effective porosity. The actual 

velocity on-site may be locally influenced by more permeable zones possibly associated with 

differences in the actua I porosity of the ti II/weathered shale. 

2.3 Soil and Groundwater Impacts 

The nature and extent of the constituents of concern at the Ash Landfill OU were evaluated through a 

comprehensive remedial investigation (RI) program. It was determined that surface water and 

sediment were not media of concern and did not require remediation. During the RI, a groundwater 

contaminant plume, emanating from the northern end of the Ash Landfill, was delineated. The 

primary constituents of concern at the Ash Landfill are VOCs in the groundwater, such as primarily 

chlorinated and aromatic compounds, semivolatile organic compounds (SVOCs), PAHs, and, to a 

lesser degree, metals in the soil. Release of the constituents of concern is believed to have occurred 

during the former activities at the Ash Landfill OU, as 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. 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 PAI--I soil contamination in areas near the "Bend in the Road". This area is believed to be 

the source of the groundwater plume. The NTCRA was successful in reducing risk due to future 
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exposu re to these soi ls and prevented continued leaching of VOCs to groundwater associated with 

this operab le unit . In the years that have passed since the NTCRA, the positive benefits of the 

NTCRA have been observed in that the concentration of voes in groundwater near the or iginal 

source area has decreased by two orders of magnitude . Further remed iation for voes in the soil at 

the "Bend in the Road" was not required . 

The other compounds of significance detected in the so ils were PAl--ls and metals. PAI-ls were 

detected at concentrations above NYSDEC's Technical and Administrative Guidance Memorandum 

(TAGM) values in the NCFL and in the Debris Piles present around the former Ash Landfill. In 

genera l, the highest PAI-I concentrations were detected in the NCFL and small Debris Pile surface 

so ils . The meta ls detected at elevated concentrations (significantly above TAGMs) in soils were 

copper, lead, mercury, and zinc. These elevated concentrations were found in the Ash Landfill, the 

NCFL, and the Debris Piles, and the highest concentrations of meta ls were detected at the surface of 

the Debris Piles. These piles are small, localized , surface features that are visibly discernable and do 

not extend into the subsurface. 

Groundwater 

The primary potential impact to human health and the environment is the groundwater plume, 

approxi mately I, I 00 feet long by 625 feet wide, containing dissolved concentrations of TCE, 

1,2-dichloroethene (DCE), and vinyl chloride (VC) that originated in the "Bend in the Road" area 

nea r the northwestern edge of the Ash Landfill. The nearest exposure points for groundwater are the 

three farmhouse wells, located approximately 1,25 0 feet from the leading edge of the plume. Two of 

the farmhouse wells draw \vater from the till/weathered shale aquifer and the remaining well draws 

water from the bedrock aquifer. Vetiically, the plume is restricted to the upper till/weathered shale 

aquifer and is not present in the deeper competent shale aquifer. As noted above, the source of the 

plume was removed by the NTCRA. 

2.4 Summary of the Remedial Action 

2.4.1 Biowalls 

Three biowall pairs were installed to address groundwater contamination on-site, as documented in 

the Construction Completion Report (Parsons, 2007), by excavating a linear trench down lo 

competent bedrock and backfilling the trenches with a mixture of mulch and sand to ground surface. 

Biowalls AI/A2, B1/82, and CI/C2, shown on Figure 1, were constructed perpendicular to the 

chlorinated solvent plume in the locations prescribed in the RDR. The entire length of Biowalls 

A I/ A2 and the northern pottion of BI /82 were combined into a single double-width trench 

(minimum of 6 feet in width) due to unstable soil conditions encountered, which caused trench 

widening. All trenches were excavated to competent bedrock. Approximately 2,840 linear feet (If) of 
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biowa lls were constructed in the areas downgradient of the Ash Landfill at depths ranging from 7 fee t 

below ground surface (bgs) lo 18.5 feel bgs. 

A 12-inch soil cover was pl aced over the entire length of the biowalls to impede surface water from 

preferentially flowing into the biowall. Trench spoi ls were used as the cover material and were 

compacted with the backhoe. It is anticipated that the mulch backfill within the trenches will settle 

over time and the cover will eventually settle to ground surface. 

2.4.2 Incinerator Cooling Water Pond 

The Incinerator Cooling Water Pond (lCWP) was regraded to meet the surrounding grade to prevent 

the accumulation of water in this inactive pond, as specified in the RDR. Prior to regrading, the 

vegetation that had grown on the berms surrounding the ICWP was removed with an excavator. The 

soil berm was then regraded with a dozer to match the surrounding grade. The ICWP was seeded 

with a standard meadow mix to promote vegetation and prevent erosion. 

2.4.3 Ash Landfill and NCFL Vegetative Cover 

A so il cover comprised of mulch, biowall trench spoils, and off-si te topsoil was placed over the 2.2 

acres of the Ash Landfill. The Ash Landfill was covered with 4,380 cy of fill to achieve a minimum 

cover thickness of 12 inches. Biowall trench spoils meeting the site cleanup critera and off-s ite 

topsoil were placed over the 3.4 acre NCFL. The NCFL was covered with 6,015 cy of fill to achieve 

a minimum cover thickness of 12 inches. The purpose of the covers are to prevent terrestrial wildlife 

from directly contacting or incidentally ingesting metals-impacted soils. 

2.4.4 Debris Pile Removal 

During the RA , approximately 200 cy of debris was removed from Debris Piles B and C. 

Approximately 1,000 cy of debris was removed from within and beyond the staked limits of Debris 

Pile A. The total volume of debris removed was approximately 1,200 cy (1 ,548 tons). 

2.5 Biowall Technology Description 

Solid-phase organic substrates used to stimulate anaerobic biodegradation of chlorinated ethenes 

include plant mulch and compost. Mulch may be composted prior to emplacement, or the mulch may 

be mixed with another source of compost, to provide active microbial populations for further 

degradation of the substrate in the subsurface. Mulch is primarily composed of cellulose and lignin, 

but "green" plant material is incorporated to provide a source of nitrogen and nutrients for microbial 

growth. These substrates are mixed with coarse sand and emplaced in a trench or excavation in a 

permeable reactive biowall configuration. Biodegradable vegetable oils may also be added to the 

mulch mixture to increase the availability of soluble organic matter. This treatment method relies on 

the flow of groundwater under a natural hydraulic gradient through the biowall to promote contact 

with s lowly-soluble organic matter. As the groundwater tlO\vs through the organic matter within the 
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biowall, a treatment zone is established not only within the biowall, but downgradient of it , as the 

organic matter migrates with the groundwater and microbial processes are established. 

Degradation of the organic substrate by microbial processes in the subsurface provides a number of 

breakdown products, including metabolic acids (e.g. , butyric and acetic acids). The breakdown 

products and acids produced by degradation of mulch in a saturated subsurface environment provide 

secondary fermentable substrates for generation of hydrogen, the primary electron donor utilized in 

anaerobic reductive dechlorination of chlorinated ethenes. Thus, a mulch biowall has the potential to 

stimulate reductive dechlorination of chlorinated ethenes for many years. If needed, mulch biowalls 

can be periodically recharged with liquid substrates (e.g., vegetable oils) to extend the life of the 

biowall. Vegetable oil is a substrate that is readily available to microorganisms as a carbon source to 

enable them to establish and continually develop their population. Used in combination with the 

mulch, it has the potential to increase the duration of organic carbon release. 

Reductive dechlorination is the most important process for natural biodegradation of the more highly 

chlorinated solvents (EPA, 1998) and is shown in Figure 3. Complete dechlorination ofTCE and the 

other chlorinated solvents present in the groundwa1er is the goal of anaerobic biodegradation using 

the 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 efficient process, the groundwater typically must be sulfate-reducing or 

methanogenic. Thus, groundwater in which anaerobic reductive dechlorination is occurring should 

have the following geochemical signature: 

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

• Elevated concentrations of methane, carbon dioxide, chloride, and alkalinity; and 

• Reduced oxidation reduction potential (ORP). 

3.0 LONG-TERM MONITORING DATA ANALYSJS AND GROUNDWATER REMEDY 

EVALUATION 

3.1 Sample Collection 

Four rounds of sampling were conducted during the first year of LTM, as follows: 

• The first quarter was completed between January 3, 2007 and January 4, 2007; 

• The second quarter was completed between March 15, 2007 and Mardi 17, 2007; 

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

Groundwater samples were collected using low flow sampling tec hniques at the Ash Landfill OU 

during each of the four sampling rounds. Bladder pumps were used to purge the wells and collect the 

sam ples during these rounds . Sampling procedures, smnple handling and custody, holding times, and 

collection of fi eld parameters were conducted in accordance with the "Final Sampling and Analysis 

Plan for Seneca Army Depot Activity (SAP)" (Parsons, 2005). 

Fourteen monitoring wells were sampled and they were classified into three groups, listed in Table 1: 

eleven on-site plume performance, one off-site performance monitoring, and five biowall process 

wells. The off-site performance monitoring well, MW-56, was monitored on a semi-annual basis, and 

was monitored in January 2007 and June 2007. The well locations are shown on Figure 4. 

The five biowall process monitoring wells include three wells that are also plume performance wells 

(MWT-23, MWT-28, and MWT-29) . These five \Neils are either within or immediately upgradient or 

downgradient of the biowalls and are used to assess when and if the biowalls may require additional 

substrate. 

At each well, groundwater samples were collected and submitted to Severn Trent Laboratory (STL) in 

Buffalo, New York. The main objective of performance monitoring, listed in Section 1.1, is to 

confirm that concentrations throughout the plume are decreasing to eventually reach the Class GA 

groundwater standards and that there are no exceedances of standards detected at the off-site well. 

Therefore, wells that are in the plume performance group only were analyzed for YOCs by USEPA 

SW846 Method 8260B. 

The samples from the five wells in the process monitoring group were collected to monitor substrate 

depletion and chemical and geochemical conditions under which the effectiveness of the biowalls 

may decline (Section 1.1); therefore, these samples were submitted to STL for the following analysis: 

• YOCs by USEPA SW846 Method 8260B 

• Sulfate by USEPA Method 300. I 

• Total organic carbon (TOC) by USEPA 
SW846 Method 9060A 

The samples from the five wells in the process monitoring group were also submitted to M icroseeps, 

Inc. located in Pittsburg, Pennsylvania, for analysis for methane, ethane, and ethane by AM20GAX, 

Microseeps version of Method RSK 175. In the field, the following geochemical parameters were 

measured and recorded for each groundwater sample: pH, oxidation-reduction potential (ORP), 

conductivity, and temperature were measured using Horiba U-22; dissolved oxygen (DO) was 

measured with an YSI 55; and turbidity was measured with a Lamotte 2020 turbidity meter. In 

addition, a HACH® DR/850 Colorimeter was used in the field at the five process wells to measure 

manganese and ferrous iron by USEPA Method 8034 and USEPA Method 8146, respectively. A 

summary of the samples collected is presented in Table 1. 
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3.2 Geochemical Data 

Biodegradat ion causes measurable changes in groundwater geochemistry that can be used to evaluate 

the effectiveness of substrate addition in stimulating biodegradalion. For anaerobic reductive 

dechlorination to be an effective process, the groundwater typically must be sulfate-reducing or 

methanogenic. Geoc hemical parameters collected in the field that also serve as water quality 

indicators, such as ORP, DO, and conductivity, were recorded for all the wells in the LTM program. 

Analysis for geochemical parameters (TOC, sulfate, and methane/ethene/ethane) was completed for 

the five wells in the biowall process monitoring group, as indicflted in Section 3.1. Anaerobic 

reductive dechlorination is occurring if the following geochemical signatures are identified according 

to US EPA guidance on natural attenuation of chlorinated Solvents (US EPA, 1998): 

• Depleted concentrations of dissolved oxygen and su I fate; 

• Elevated concentrations of methane; 

• Reduced oxidation reduction potential (ORP); and 

• Distribution of sol uble organic substrate in gro undwater (TOC). 

Geochemical parameter results are shown on Table 2. Comparisons of geochemical parameters for 

biowall locations MWT-26 (upgradient of Biowall Bl) to MWT-28 (in Biowall B2) are summarized 

below to evaluate the biowall process pedi.mnance, demonstrat ing the change in geochemist ry across 

the BI /B2 Biowall pair. Table 2 is organized with the wells listed in the direction of groundwater 

flow, with the most upgradient well listed first and the most downgradient well li sted !ast. 

Dissolved Oxvgen 

Dissolved oxygen (DO) is the most favored electron acceptor used by microbes for the 

biodegradation of organic carbon, and its presence can inhibit the biodegradation of chlorinated 

ethenes. DO levels are depleted (less than 2 milligrams per liter [mg/L]) in all the wells measured in 

the fourth quarter, shown in Table 2. DO levels at the upgradient wells have decreased over the four 

sampling rounds, and DO levels over the entire site have been depleted as well. This indicates that 

DO is depleted due to the presence of the biowall substrate. The unavailability of DO enhances the 

degradation of chlorinated ethenes in the aquifer. 

Sulfate 

Sulfate is used as an electron acceptor during sulfate reduction, competing with anaerobic reductive 

dechlorination for available substrate ( electron donor). Sulfate levels lower than 20 mg/L are desired 

to prevent inhibition of reductive dechlorination of chlorinated ethenes (USEPA, 1998). The sulfate 

leve ls detected in the biowalls are orders of magnitude lower than the concentration of sulfate 

detected upgradient of Biowalls BI /B2 at MWT-26, shown in Table 2. Sulfate concentrations at 
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MWT-29, located downgradient of Biowall B2, are higher than the sulfate levels detected in the 

biowalls, but much lower than the upgradient sulfate concentrations. The data shown in Table 2 

indicate that the nvailabi lity of th is electron acceptor is cl iminished nnd conditions for anaerobic 

dechlorination are enhanced in the biowalls and the area immediately downgradient. 

Methane 

The presence of methane in groundwater is indicative of strongly reducing methanogenic conditions. 

An increase in the concentrations of methane is an indication that reducing conditions are optima I for 

anaerobic reductive dechlorination to occur. Methane was detected in the well upgradient of Biowa ll 

B 1 /82 (MWT-26) at a concentration of 44 ~tg/L. The methane concentrations increased by three 

orders of magnitude compared to the upgradient level at all of the process wells located in biowalls 

and increased by two orders of magnitude in the process well located immediately downgradient of 

Biowall 82, shown in Table 2. This data demonstrate that there is an increase in the leve l of 

methanogenic activity within the biowalls and in downgradient areas, compared to upgradient 

locations. 

Oxidation-Reduction Potentic,1 

ORP indicates the level of electron activity and indicates the tendency for the groundwater lo accept 

or transfer electrons. Low ORP, less than -100 111 i I Ii volts (111 V), is a condition common for anaerobic 

reductive dechlorination to occur (USEPA, 1998). During the Quarter 4 November 2007 monitoring 

event, ORP values upgradient of Biowall A I/A2 were significantly higher than the ORP values 

observed at the wells within the biowalls, which were less than -100 m V, shown in Table 2. The 

ORP data indicates that a zone conducive to anaerobic degradation is setting up between Biowalls 

B1/2 and Cl /C2, with ORP values observed at levels less than -100 mV at the monitoring wells 

located in that area. Conditions with ORP values less than - I 00 mV extend downgradient of Biowall 

C2, based on data collected at MWT-24. ORP values near the boundary of the site (MWT-7 and PT-

24) are much higher, indicating that the presence of aerobic conditions in this area. 

Total Organic Carbon 

The presence of organic substrate is necessary to fuel anaerobic degradation processes, including 

reductive dechlorination. Carbon is an energy source for anaerobic bacteria and drives reductive 

dechlorination. Levels of TOC greater than 20 mg/Lare sufficient to maintain sulfate reducing and 

methanogenic conditions (USEPA, 1998). TOC levels increased greatly in the biowalls compared to 

the upgradient concentrations, shown in Table 2. The concentration of TOC remained at the 

threshold value of 20 mg/L at the well located immediately downgradient of Biowall B2, providing 

evidence that conditions in the zone between Biowalls B 1 /82 and C 1 /C2 are becoming more 

conducive to reductive dechlorination. The TOC data from the wells in the biowalls indicates that the 

biowal ls are promoting conditions supportive of anaerobic degradation processes. 
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In summary, there is a decrease in concentrations ofTOC as readily degraded organics (vegetable oil 

and cellulose) within the mulch mixture are consumed; though, TOC remains above the threshold 

level of 20 mg/L. However, as discussed in the Section 3.3 below, the change in TOC concentrations 

appears to have no impact on the efficiency at which chlorinated organics are degraded within the 

biowalls and does not indicate that the mulch requires recharging. 

In summary, for monitoring locations within the biowalls: 

• Concentrations ofTOC remain elevated at 92 to 167 mg/L; 

• ORP within the biowalls remains at -144 to -166 m V; 

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

• Methane remains at 11 mg/Lor higher. 

Therefore, highly anaerobic conditions remain within the biowalls and sufficient levels of organic 

carbon are being sustained for effective anaerobic degradation of chlorinated ethenes. 

3.3 Chemical Data Analysis and Groundwater Remedy Evaluation 

Table 3 summarizes chlorinated elhenes detected in groundwater during the four quarters of the first 

year of long term monitoring. Table 3 is organized with the wells listed in the direction of 

groundwater flow, with the most upgradient well listed first and the most downgradient well listed 

last. A complete presentation of the groundwater data is provided in Appendix A. Figure 5 presents 

the chlorinated ethene data for the four quarters. The discussion below presents analysis of the 

groundwater data from the first year of the L TM program and addresses how the remedial action 

objectives are being achieved . 

Achieveme11t of first pe1forma11ce monitoring objective: 

• Cm[fzrm that there are no exceedances of contaminants of concern (COC) groundwater 

standards at the <?ffsite trigger monitoring well MW-56; 

Concentrations of chlorinated organics near the site boundary (PT-24) and at the off-site well , MW-

56, remain low or non-detect, with no significant increase (i.e., approaching regulatory standards) in 

the concentration of cis-DCE or VC. TCE and VC were not detected in any of the quarters at MW-

56, and DCE was detected below the Class GA groundwater standard (5 ~tg/L), shown in Table 3. 

The first year of long-term monitoring confirmed that there were no exceedances of COC 

groundwater standards at MW-56. 
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Achievement of second pe1forma11ce monitoring objective: 

• Document the effectiveness of the biowalls to remedia te and attenuate the chlorinated ethene 

plume; 

Concentrations of chl orinated ethenes at we ll M WT-26 (between Biowall A and Biowall BI) have 

steadily dec lined fo r each quarterly monitor ing event to concentrations of 2.8 ~1g/L of TC£, 2 .8 µ g/L 

of c is-DCE, and less than 1.0 µ g/L (non-detect) of VC (all be low regulato ry standards). 

Concentrations at MWT-24, located downgradient of Biowall C2, s imilarly show a steady dec line in 

c is- DCE for each mo nitori ng event (from 2 10 µ g/L in the first quarter to 6. 7 µ g/L in the fourth 

quarter), and a substantia l dec line in VC (from 45 ~1 g/L in the second quarte r to 3.8 ~t g/L in the fourth 

quarter). TCE has consistently been be low 2 µ g/L at MWT-24. 

Upgradient of the biowa ll systems, TCE was detected above the C lass GA groundwater standard (5 

~1g/L) at concentrations ranging from 2,000 ~1g/L to 2,700 µg/L at PT-I 8A and 26 µg/L to 55 ~tg/L at 

MWT-25 over the fo ur quarterly sampling eve nts , shown on Table 3. TCE concentrations wi thin the 

biowa lls (MWT-27, MWT-28, and MWT-23) re main below detecti on limits, w hich is an expected 

performance measure. However, it is just as significant that concentrations of DCE o r VC are not 

e levated within the biowalls. This suggests compl ete minera li zation of chlor inated ethenes, pe rhaps 

invo lving multiple anaerob ic degradatio n processes. Ethene is only s li ghtly e levated within the 

biowa lls, but this is not unus ual. Ethene is not produced by anaerobic ox idation of cis-DCE or VC , or 

by abiotic transformation of chlorinated ethenes by reduced iron sulfides. In addition, ethene may be 

further reduced under highly anaerobic conditio ns and is volatile (may off-gas) relative to other 

biogenic gases (carbon dioxide and methane) produced wi thin the biowa lls. Therefore , the biowa lls 

a re operating as expected with no loss of performance. TOC concentrations remain sufficiently 

e levated to promote effective degradation of chlorinated ethenes w ithin the biowal ls. 

The changes in groundwate r concentrations of TCE, DCE, and VC as the groundwate r passes through 

the biowalls are shown in Figures SA through SD for Quarters I, 2, 3, and 4, respectively. The 

figures show that the concentrations of TC£ in groundwater a re reduced to concentrations be low the 

detection limit w ithin the biowalls. The concentration of TCE does rebound as the distance away 

from Biowalls C I /C2 increases as res idua l leve ls of TCE desorp from the so il. T hese results indicate 

that w hen groundwate r is intercepted and treated by the biowa ll s, a measurable (albeit s lower) 

improvement in downgradient water quality will occ ur. 

Anaerobic degradation of TCE may also occur downgradient of the biowa lls in the aquifer formation 

due to soluble organic carbon released from the biowalls. It is notable that concentrations of cis-DCE 

and VC are highest downgradient of the biowa lls, and not within the biowalls. This suggests that 

seq uentia l biot ic reductive dechlorination of chlo rinated organics is the primary degradation process 

in the downgradient react io n zones, w ith low leve ls of TCE be in g re leased by desorption from the 

aquifer matrix or from back diffus ion of contam inated groundwater from low permeability sed iments. 

A further indication of biotic reductive dechlorination is the e levated concentration of ethe ne (200 
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~1 g/L) observed at well location MWT-29 during fourth quarter monitoring. Further downgradie nt, 

TCE was detected at MWT-7 (310 feet from C I/C2) at a maximum concentration of 510 ~tg/L in the 

fourth quarte r; it is like ly that the effects of the biowalls have not reached this part of the plume, 

which is expected after only one year since the biowall installation. 

Achievement of third pe1forma11ce monitoring objective: 

• 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 four sampling events (with 

some seasonal variation) at the wells near the biowalls and downgradient of the biowalls. Time plots 

for monitoring wells MWT-25 , MWT-26, MWT-27 , MWT-29, MWT-22, PT-22, MWT-23 , MWT-

24, and PT-24 are presented in Figures 6A through 61, respectively. The plots show an overall 

decreasing trend for COCs, though Figure 6E (MWT-22) and Figure 6F (PT-22) show that cis-DCE 

may increase initially as TCE decreased, and VC increases as concentrations of cis-DCE decrease, 

specifically in wells near the biowalls. This increase is expected when reductive dechlorination is 

occurring; however, over time, the concentrations of cis-DCE and VC are expected to diminish. The 

time plots of the downgradient wells (MWT-29, MWT-22, PT-22, MWT-24, and PT-24) show that 

the TCE concentrations measured in the wells in the vicinity of the biowal Is and down gradient of the 

biowalls are decreas ing. 

An exponential regress ion, which matches the rate of decay typical for biolog ical processes, has been 

calculated for the monitoring wells as a means of calculating an estimate of the time it will take for 

the concentrations of chlorinated organics to meet the ir respective GA groundwater standards. Table 

4 summarizes the trend for each contaminant in each well and provides an estimate of the date that 

the standards will be achieved based on the exponential regressions. This table shows that with the 

exception of the source well (PT-18A), PT-17, and MWT-7, all concentrations at the wells have 

either reached the Class GA groundwater standard or are expected to reach their respective standards 

by 2014. These dates are intended to provide an indication of the tim eframe required for 

concentrations to reach acceptable levels, and are not meant as a time commitment for the remedy . 

There may be limiting factors in reaching the groundwater standards by the specified date, such as 

desorption and back diffus ion from low permeability sediments, which may drive the actual time 

required to reach compliance. The time plots with the regression lines are included as Appendix B. 

Time plots of the data for PT-18A, PT-17, and MWT-7 (Figures 7A, B, and C) include historic data 

prior to the installation of the biowalls. Figures 7 A and 7B indicate that there is an overall 

decreasing trend for the COCs at PT-18A and PT-17, respectively, even though more recent data has 

been increas ing. The concentrations ofTCE at PT-I 8A (located upgradient of the biowalls), MWT-7, 

and PT-17 (both located well downgradient of Biowall C2) do not appear to have been impacted by 

the biowall system and dates to achieve compliance cannot be est imated due to the natural variation 
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in concentra tions over time. Concentrations at these we lls a re w ithin histo ri ca l leve ls and that the 

Army w ill continue to eva luate any im pac t fro m the biowa ll on thi s portion of the plum e. 

Other Compounds 

Other non-chlorinated o rgani cs were detected in the groundwate r, shown in Appendix A. To luene 

was detected in five we ll s, and exceeded the NY S DEC C lass GA groundwate r standard at th ree of the 

we ll s loca ted w ithin the biowa ll s at MWT-27 (7. 3 J ~Lg/L in Q4), at M WT-28 ( in a ll fo ur qu arters 

rang ing from 160 ~Lg/L to 340 J µg/L - average of the sample and its assoc iated duplicate), and 

MWT-23 ( in Q uarte rs 2, 3, and 4 a t concentrat ions rang ing from 7.4 ~Lg/ L to 580 µg/L - average of 

sample and assoc iated duplicate concentrations). Ethy l benzene was detec ted o nce in Biowall C2 at 

MWT-23 during the Q uarte r 3 event at a concentration be low its C lass GA groundwater standard, 1.3 

J ~Lg/L. N e ither to luene nor ethy l benzene is a hi storic contaminant of concern , and the detec tio ns of 

to luene and ethy l benzene are not be lieved to be assoc iated w ith histo ri c s ite operations or w ith 

degradation products of reductive dechlorination. T he highe r detections of to luene were observed in 

two iso lated we lls (M WT-28 and M WT-23) and were not detected at s ignifi cant co ncentrations 

downgradient of these we ll s. T he Anny w ill continue to monitor the concentrations during 

subsequent monito ring events . 

Ke tones were detected in the monitoring we lls at the s ite, w ith highe r concentrations detec ted in the 

we lls located within the biowa lls, shown in Appendix A. The max imum detec tions of acetone and 

methy l ethy l ketone were observed at the we ll located in Biowall B2, MTW-28, at concentrati o ns of 

2,600 J ~1g/L and 4,900 J µg/L, res pective ly , during the fi rst quarte r. Concentratio ns of ketones have 

decreased s ig nifica ntly in the more recent sampling events. Ketones, produced by fe rmentation 

reactions in the bi owalls, readily degrade in aerobic conditions and were not detected w ithin I 00 fee t 

of the s ite boundary. 

T he complete data fo r a ll fo ur sample qua rte rs is inc luded in Appendix A. 

3.4 Biowall Recharge Evaluation 

T he RDR ca lls fo r a recharge evaluation at the end of the first year of quarte rly monito ring. A 

recha rge eva luation, defin ed on F ig ure 7-3 of the RDR and presented be low, is the dete rmination of 

the need to recharge a biowa ll segment . T he eva luation consists of the fo llow ing : 

• Dete rmining the need to recharge a biowall segment requires a rev iew of chemica l 

concentrat ions and geoc hemica l paramete rs by an experienced profess iona l. A spec ific, 

abso lute set of condi t io ns o r paramete r va lues a re not appro priate to determi ne the need to 

rec harge. R ather, a lines-of-ev idence approac h w ill be used that corre lates a dec rease in the 

effi c iency of the system to degrade chloroethenes to geochemica l ev idence that indicates the 

cause is d ue to substrate depletion. 
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• T he fo ll owi ng parameters wi ll be eva lu ated on an annua l basis usi ng at least two consecutive 

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

COC conce ntrations in the wa ll (e.g. , MWT-27 , MWT-28, and MWT-23). If COC 

conce ntrat ions have rebounded by greater than 50% fo r any s in g le sampling event, this 

w ill indicate that recharge should be considered. Concen trations with in the biowalls , not 

at downgradient locations, wi ll be used to make this eva luation so that the effectiveness 

of the wall itself is being measured w ithout the interference of effects such as desorption 

and mixing. 

Geochemica l parameters, specifica lly ORP, TOC, and DO, in the wa ll (e.g. , at MWT-27, 

MWT-28, and MWT-23). Benchmark va lues w ill be used initially to eva luate 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 guide lines and wi ll be considered 

in the eva luation if, and when, a depletion of bioavailable organ ic substrate results in a rebound 111 

geochemica l redox conditions under w hi ch effective biodegradation does not occ ur. 

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

presents the geochemical data and the ana lytica l data, show ing that the geochemica l parameters are 

positive indicators that reductive dechlorination is occurr ing. 

Benchmark MWT-27 (Qs I , 2, 3, 4) MWT-28 (Qs 1, 2, 3, 4) MWT-23 (Qs I, 2, 3, 4) 
Value 

ORP (mV) < -100 -158,- 145,- 141,-166 - 150, -1 13, - 13 1, -15 1 - l22, -109, -87, -144 

TOC (mg/L) > 20 2050, 1350,755, 167 1775, 171 , 309, 92 260, 210,303 , I 5 1 

DO (mg/L) < 1.0 0.25, 0.08, 0, 0.06 0.16, 0.09, 0, 0.08 0.26, 0.35, 0, 0. 12 

This table shows that the geochem ical parameters meet the benchmark va lues and groundwater 

cond itions are as expected . Th is is further estab lished by a review of the change in concentratio ns at 

MWT-2 7 (Biowall Bl), MWT-28 (Biowall B2), and MWT-23 , summarized below. 

TCE (µg/L) cis-DCE (µg/L) VC (µg/L) 

Q l ND ND ND 

MWT-27 
Q2 ND ND ND 

Q3 ND ND ND 

Q4 ND ND ND 

MWT-28 Q I ND ND ND 

Q2 ND ND ND 
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Q3 ND ND ND 

Q4 ND ND ND 

QI ND 60 23 

MWT-23 
Q2 ND 11 4.8 

Q3 ND 3. 1 ND 

Q4 ND 3.6 J 3.65 

The analytical data shows that concentrations at MWT-27 and MWT-28 have remained below 

detections limits, and at MWT-23 concentrations were either below the detection limit or decreasing 

since the first sampling quarter. Based o n a review of the analytical and geochemical data , the 

biowalls do not need to be recharged and the system is meeting the long-term monitoring objectives 

established in the RDR (Parsons, 2006b). 

3.5 Soil Remedy Evaluation 

Pait of the remedial action was installing a 12-inch vegetative cover over the Ash Landfill and the 

NFCL. The covers have been inspected and field observations noted that the landfills are vegetated 

w ith grasses and clovers. At the NCFL, visual observations noted a sma ll amount of soil erosion and 

the presence of deer trails ; however, the erosion and the trails cut less than 6 inches into the cover. 

Therefore, underlying soi l has not been exposed to the environment. The Army will continue to 

monitor the integrity of the covers and ensure that the vegetative covers have not been breached and 

that the underlying soil is not exposed. 

3.6 Land Use Controls (LUCs) 

The remedy for the Ash Landfill OU requires the implementation and maintenance of land use 

controls (LUCs) at the two sites. The LUC requirements are detailed in the "Land Use Control 

Remedial Design for SEAD 27, 66, 64A, Final" (2006). The se lected LUCs for the Ash Landfill OU 

are as follows: 

• Prevent access to or use of the groundwater until cleanup levels are met; 

• Maintain the integrity of any current or future remedial or monitoring system such as 

monitoring wel ls and impermeable reactive barriers; 

• Prohibit excavation of the soi l or construction of inhabitable structures (temporary or 

permanent) above the area of the existi ng groundwater plume; and 

• Maintain the vegetative soil layer over the ash fill areas and the NCFL to limit eco logical 

contact. 

As part of the L TM program, the Army inspected the site to determine that the LU Cs are being 

maintained. While performing the groundwater sampling, it was confirmed that no prohibited 
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facilities have been constructed and no access to or use of groundwater was evident. As discussed in 

Section 3.5 above, the vegetative covers are limiting ecological contact with the underlying soil. 

3.7 Operating Properly and Successfully 

The USEPA ' s "Guidance for Evaluation of Federal Agency Demonstrations (Section 12(h)(s))" 

outlined the implemented design has met the requirements for "operating properly and successfully" . 
' The Army believes that the remedial action completed at the Ash Landfill has demonstrated that it 

meets the "operating properly and successfully" designation . 

Th e remedial action is operating "properly ". 

The USEPA guidance describes that "a remedial action is operating 'properly' if it is operating as 

designed. " The Construction Completion Report (CCR) (Parsons, 2007) details that the construction 

of the vegetative covers were installed as designed, meeting or exceeding the 12-inch of soil 

requirement as a cover. Section 3.5 above describes that the covers are intact and effectively prevent 

ecological contact with the underlying soil ; therefore, the vegetative covers are operating properly. 

The CCR also details the construction of the biowalls; deviation from the design resulted in the 

placement of additional mulch in the biowalls, which were thicker than designed. As this is an 

enhancement of the design, it is fair to say that the biowalls were constructed as designed. The 

geochemical data presented and discussed in Section 3.1 indicates that anaerobic conditions favorable 

to reductive dechlorination have been established in the areas of the biowalls, which was the 

expectation of the design of the biowall system. 

Th e remedial action is operating "successfi,lly ". 

A remedial action may receive USEPA ' s designation of operating successfully (I) if "a system will 

achieve the cleanup levels or performance goals delineated in the decision document" and (2) if the 

remedy is protective of human health and the environment. The data presentation in Section 3.3 

above demonstrates that concentrations of VOCs are decreasing and will eventually meet the Class 

GA groundwater standards. The time plots presented in Figure 6 (A through I) show a decreasing 

trend for the COCs; Table 4 summarizes the trends in concentrations and provides a time estimate 

based on exponential regressions of the time plots. The time estimates are not exact dates that Class 

GA groundwater standards will be achieved; rather they serve to demonstrate that the concentrations 

in groundwater will eventually meet the groundwater standards. Recent inspection of the vegetative 

covers at the Ash Landfill and the NCFL indicate that the covers are preventing ecological receptors 

from contacting the underlying soil. The LUCs have been maintained and no one is accessing the 

groundwater; therefore, there is no threat to human health. Based on a review of the site data, 

inspection of the condition of the vegetative covers, and confirmation that the LUCs are being 

maintained, the Army believes that the remedial action is operating successfully . 
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Based on an assessment of th e design and construction of the remedial action, as well as an evaluation 

of the geoc hemical and analytical data from the first year of quarte rly groundwate r monitoring, the 

Army believes that the remedial action at the Ash Landfill meets the requirements to be designated as 

"operating properly and successfu lly". 

4.0 LONG-TERM MONITORING CONCLUSIONS AND RECOMMENDATIONS 

4.1 Conclusions 

Based on the results of the long-term monitoring at the Ash Landfill s ince the installation of the full

sca le biowalls, the Army has made the following conclusions: 

• TCE within the biowalls remains below the detection limits; 

• TCE, cDCE, and VC are present in the groundwater at the site at concentrations above the 

C lass GA groundwater standard; 

• Chem ica l results ind icate that the chlorinated ethenes are decreas ing as they pass through the 

biowall systems; 

• Geochemical parameters indicate that reductive dechlorination is occurring and that 

anaerobic treatment zones are established within and downgradient of the biowalls; 

• Concentrations of chlorinated e thenes detected near the s ite boundary (PT-24) and at the off

site well (MW-56) a re be low C lass GA groundwater standards; 

• Additional monitoring is required to observe the COC trends at PT-18A, PT-17, and MWT-7; 

• Recharge of the biowalls is not necessary at this time; and 

• The remedial ac tion meets the requirements of the USE PA ' s "operati ng properly and 

successfully" designation. 

4.2 Recommendations 

Based on the first four quarters of lo ng-term monitoring, the Army recommends modify ing the 

frequency of monitoring based on the process detailed in the RDR in Figure 7-3, included in this 

annual report as Figure 8. The recommendations for L TM for year two of monitoring are as follows: 

• The biowall process monitoring we lls (MWT-26, MWT-27, MWT-28, MWT-2 8, MWT-29, 

and MWT-23) will be monitored on a semi-annual bas is. Each year a recharge eva luation 

will be completed. After recharge is conducted, MWT-26, MWT-27, and MWT-29, will be 

excluded from the L TM program, as advised in Figure 8. MWT-28 and MWT-23 w ill 

continue to be monitored as part of the performance monitoring we lls. 
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• The performance monitoring wells (PT-17, PT-18A, PT-22, PT-24, MWT-7 , MWT-22, 

MWT-24, and MWT-25) will be monitored on a semi-annual basis instead of the current 

quarterly basis . The concentrations of COCs, specifically TCE, detected in the wells located 

downgradient of the source area (near PT- I 8A) showed decreasing trends over the four L TM 

events, with the exception of data at MWT-7, which showed no significant change in 

concentrations. To better monitor the progress of the treatment zone, additional geochemical 

parameters (TOC, sulfate, and methane, ethene, and ethane) will be analyzed at PT-17 and 

MWT-7 for the next two semi-annual events, and the inclusion of these parameters after the 

two rounds will be reevaluated in the next Annual Report. The addition of geochemical 

parameters to the analytical requirements for PT-17 and MWT-7 will allow for an assessment 

of the establishment of treatment zones around these wells and for the development of a time 

estimate for the concentrations at these wells to reach the groundwater standards. 

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

annual basis. 

• The vegetative covers at the Ash Landfill and the NCFL will be inspected annually to ensure 

that they remain intact and protective of ecological receptors. 

• The Army recommends that the USEPA designate the remedial action at the Ash Landfill OU 

as "operating properly and successfully" . 

• The frequency of monitoring will be reviewed based on the process outlined in Figure 8 in 

the annual report submitted after the completion of the second year of L TM . 
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Table 1 
Groundwater Sample Collection 

Ash Landfill Annual Report 
Seneca Army Depot Activity 

Monitorina Well Grouo Laboratory Analysis 
Monitoring On-Site Biowall Off-Site voe TOC 

Wells Plume Process Performance 8260B 9060A 

PT-18A X (all) X 
MWT-25 X (all) X 
MWT-26 X (all) X X 
MWT-27 X (all) X X 
MWT-28 X (all) X (all) X X 
MWT-29 X (all) X (all) X X 
MWT-22 X (all) X 
PT-22 X (all) X 
MWT-23 X (all) X (all) X X 
MWT-24 X (all) X 
PT-17 X (all) X 
MWT-7 X (all) X 
PT-24 X (all) X 
MW-56 X (1,3) X 

Note: 
All samples were analyzed for field parameters including pH, ORP, dissolved oxygen, conductivity , 
temperature , and turbidity. 
temperature, and turbid ity. 
(all) - This well was sampled in all four quarters of the L TM. 
(1,3) - This well was sampled in Quarters 1 and 3 of the L TM. 

P:IPIT\Projects\Seneca PBC I\Ash Landfill L TMIAnnual Report\Tables\AR Table 1 - L TM GW Sample Collection.xis 

MEE 
RSK-175 

X 
X 
X 
X 

X 

Sulfate 
EPA 300.1 

X 
X 
X 
X 

X 
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Up gradient 

Oowr.gradient 

Well ID location Description Sample ID Sample 
Round 

PT-1BA upgradient of walls ALBW20059 102007 
ALB'J\12007 4 202007 
ALBW20088 302007 
ALBW20103 402007 

MWT-25 upgradlent of Biowan A ALBW20064 102007 
ALBvv.10079 202007 
ALBW20093 302007 
ALBW20108 402007 

MWT-26 upgradient of Biowalls B1182 ALBW20066 10 2007 

ALBW20081 202007 

ALBW20095 302007 

ALBW20111 402007 
MWT-27 In Biawall B1 ALBW20067 102007 

ALBW20082 202007 
ALBW20096 302007 
ALBW20112 40 2007 

MWT-28 in Biowall B2 ALBW20068 102007 
ALBW20083 202007 

ALBW20098 302007 

ALBW20113 402007 

MWT-29 downgradient of Biowall 82 ALBW20070 102007 
ALBW2008415 20 2007 
ALBW20099 302007 
ALBW20114 402007 

MWT-22 dc~•.ngradient or Biov.-an B2 ALBW20071 102007 
ALBW20075 202007 
ALBW201D0 302D07 
ALBW20115 402007 

PT-22 between Biowalls 8 and C ALBW20060 102007 
ALBW20D86 202007 
ALBW20069 302007 
ALB\11/20104 402007 

MWT-23 in Biowall C2 ALBW20065 102007 
ALBW20080 202007 
ALBW20094 302007 
ALBW20109 402007 

MWT-24 do•Nngrndienf of Biowa!ls C 1/C2 AL8W20063 102007 
ALBvv.10078 20200i 
ALB'N20092 302007 
ALBvv.10107 402007 

PT-17 dowr,gradient ot biawalls ALBW20058 102D07 
ALBW20073 202007 
ALBW20087 302007 
ALBW2D102 402007 

MWT-7 immed, Upgradtenl of ZVI wall ALBW20062 102007 
ALBW20077 202007 
ALBW20091 302007 
ABLvv.10106 402007 

PT-24 dovmgradient of ZVI wall ALBW20061 102007 
ALBW20076 202007 
ALB'N20090 302007 
ALBIJ\120105 402007 

MW-56 off-site well ALBW20072 102007 
ALBW20101 302007 

Noles: 

ND = Non-detect. 
NS ; Not sampled: water level was below lhe Indicator probe. 
> =The concentration exceeded the range of the Hach DR/850 Colorimeter field kit. 
102007 - First round of LTM (January 2007) 
202007 • Second round of L TM (March 2007) 
302007 - Third round of L TM (June 2007) 
402007 - Four1h round of L TM {November 2007) 

pH 

6.63 
6.44 
6.71 
6.41 

8 
7.27 
7.36 
6.9 

6.89 

7.26 

6.89 

7.08 

6.34 

6.65 

6.59 

6.43 

7.5 

6.6 

6.56 

6.48 

6.49 
6.8 

6.64 
7.04 
7.7 

6.72 
6.45 
6.53 
7.70 
6.78 
6.67 
5.73 
7,2 

6.51 
6.3 

6.32 
7.02 
6.91 
5.8 
6.81 

8 
7.1 

6.99 
7.12 
6.8 
6.95 
6.91 
6.88 
8.1 

7.58 
7.22 
7.35 
6.85 
6.9 

Groundwate 1emical Data 
Ash Lanclfi11 ~11nual Report 
Seneca Army Depot Activity 

Turbidity Specific DO 
(N TU) Conductance (mg/L) 

fmS/cm\ 
141 1.69 1.33 
110 2.87 0.76 
5 1.66 0 

0.0 1.25 0.04 
9.6 0.29 2.83 
14 2.2 2.8 

6.2 2.43 4.14 
0 1.2 0.21 

10 2.01 1.84 

9 1.9 0.48 

2.2 1,94 0.21 
50 1.9 0.89 

120 5.31 0.25 

87 4.37 0.08 
154 3.35 0 
58 5.76 0.06 
163 0,61 0.16 
21 2.3 0.09 

100 2.74 0 

10 1,72 0.08 

7.2 2.1 0.33 
1.7 2.21 0.39 
1.8 1,68 0.11 
12.2 1,88 0.21 
4.5 D.13 D.09 
41 2.16 D.3 
2.7 2.03 0.05 
7.5 1.81 0.18 
4.5 0.13 0.09 
7 1.18 D.78 
0 1.4A 0.09 

5.1 1.26 0.17 
5 0.2 0.26 

30 1.8 0.35 
69.J 1.82 0 
21 2.21 0,12 
1D D.762 0.27 
59 1.08 0.32 
5.4 1.48 0.03 
134 1.32 0.41 
3.8 92 0.23 
14 0.729 D.76 
0.4 D.732 0.9 
6.7 2 NS 
19.6 0.581 0.01 

8 0.763 D.76 
4 0.586 0.19 
0 0.9 0.16 

10 70 0.37 
D 0.464 2.2 

1.3 0.557 0.13 
9.7 2.36 D.19 
3.3 0.462 0.37 
0 0.603 NS 

ORP TOC Sulfate 
(mV) (mg/L) (mg/L) 

93 
.177 
-23 
-5 
63 
52 
100 
65 

-3 3.9 J 958 

-135 15.2 738 

-170 10.3 473 

-40 6.1 1060 

-158 2050 J ND 
-145 1350 ND 
-141 754,5 1.9 J 
-166 167 31 .7 
-150 1775J 1.7 
-113 171 ND 
-131 309 NO 
-151 92 ND 
-76 25.1 J 113 
-53 36.7 173 
-79 15.7 151 

-101 20.9 289 
-80 
-65 

-107 
-132 
-80 
-54 
-9i 
-166 

-122 260 J ND 
-109 210 ND 
-87 303 ND 

-144 151 2.8 
-16D 
-146 
-115 
-114 
-111 
-151 
-157 
-24 
62 
52 
22 
14 
-59 
-59 
-80 
-46 
-102 
-65 

Empty cells indicate that the specified analysis was not completed for that well. The balded wells are the five wells included in the bio\vall process moniloring group. 

P:\PIT',Project,1senecMb"~B/ L,:,Qil<.i'i.'4ililiinffiil~nl'/98/et~11!!/i1"t'Jl l!l!\5~'e\Wl!ll~~~{;.\~, flif>Wall process wells only. 

Ethane Ethene Methane Manganese Ferrous 
(ug/L) (ug/l) (ug/L) (ug/L) Iron 

{ualll 

NO ND ND 
0.4 7.8 210 2.1 > 3.3 

1 13 390 3.1 > 3.3 

0.16 0.4 44 0.0 1.09 

NO ND 
0.15 2.7 15,000 > 22 > 3.3 

0.0805 0.33 13,500 > 22 ;,, 3.3 

NO 0.014J 13,000 > 22 2.19 

NO ND 12,500 J 

0.67 0.48 19,000 7.5 > J.3 

0.01 J 0.057 11,000 > 22 > 3.3 

0.014 J ND 11,000 > 22 2.15 

ND ND ND 
25 150 8,100 7.5 > J.J 
13 160 2,800 8.1 2.84 
19 200 2,600 8.6 > 3.3 

ND ND 12,000 
45 5.9 23,000 5.4 2.73 
4.1 0.28 18,000 > 22 2.99 

0.58 0.35 16,000 > 22 2.32 
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Sample Identification 

Upgradient 
PT- 18A 

MWT-25 

MWT-26 

MWT-27 

MWT:2s 

MWT-29 

MWT-22 

PT-22 

MWT-23 

Mll\,T-24 

PT-17 

MWT-7 

PT-24 

Dowl'\gradierit MW-56 

Nole: 

TABLE 3 
CHLORINATED ORGANICS IN GROUNDWATER 

Ash Landfill Annual Report 

Iupgradlen1 or walls I 
lupgradient ol 8iowall A I 

lupgradlent of Biowalls B1/B2 I 

Jin Biowall 8 1 I 

- fln-lllowan 82 I 

ldowngradient of 81owoll 82 I 

Jdowngradient ot Biowall 92 I 

jbetween 8iowalls 8 and C I 

jin Biowall CZ I 

ldowngradienl of Biowalls C 1/C2 I 

ldowngradient of biowalls I 

l immed. Upgradlent or ZVI wall I 

ldowngradienl of ZVI wall I 

!off-site well 

I 

Seneca Army Depot Activity 

Sample Date 

3-Jan-07 
17-Mar-07 
5-Jun-07 

15-Nov-07 
3-Jan-07 
17-Mar-07 
6-Jun-07 

15-Nov-07 
3-Jan-07 
17-Mar-07 
5-Jun-07 

15-Nov-07 
3-Jan-07 

15-Mar-07 
5-Jun-07 

15-Nov-07 
3-Jan-07 
16-Mar-07 
s.Jun-07 

15-Nov-07 
~ 
15-i'vtar-07 
5-Jun-07 

14-Nov-07 
3-Jan-07 
17-Mar-07 
6-Jun-07 

14-Nov-07 
3-Jan-07 

15-Mar-07 
5-Jun-07 

14-Nov-07 
3-Jan-07 
15-Mar-07 
6-Jun-07 

16-Nov-07 
3-Jan-07 
15-Mar-07 
5-Jun-07 

13-Nov-07 
2-Jan-07 
15-Mar-07 
5-Jun-07 

13-Nov-07 
~ 
15-Mar-07 
5-Jun-07 

13-Nov-07 

2-Jan-07 
15-Mar-07 
5-Jun-07 

13-Nov-07 
4-Jan-07 
6-Jun-07 

PCE 

20 U 
20 U 
20 U 
10 U 
20 U 
20 U 
20 U 

5 U 
2 U 
4 U 
2 U 
1 U 
-2 -

4 
1 
1 U 
,7j" 
1 U 

u 
u 

4 LJ 
4 U 
2 U 
7 U 

D 
u 

2 U 
u 
D 
u 
u 

u 
u 
u 
u 
u 

TCE 

20 UJ 
20 U 
20 U 
10 U 
20 UJ 
20 U 
20 U 
5 U 

1 U 

cis-DCE 
ug/L 

s 

2.8 

20 UJ WH/J~ltlU!illli. 
20 U 20 U 
20 U 20 U 
10 U 10 U 
20 UJ 20 UJ 
20 U 20 U 
20 U 20 U 
5 U 5 U 

tr.ans-DCE 
ug/L 

5 

3.4 
0.56 

1.2 
0.5 J 

1 U 
0.6 J 

1 
0.7 

1 U 
20 UJ 
20 U 
20 U 
10 U 
20 UJ 
20 U 
20 U 

5 U 
6.5 
7.8 
2.1 

0.83 
2.7 

4 U 
3.2 

0.85 
0.86 
0.51 J 
0.72 J 
0.67 J 

4 U 
4 u 
2 u 
~ 
2.1 
o.88 

2 u 
u 

,7j" 
2 U 

0.77 J 
0.54 J 
--u 

vc 

3.3 

h~iff! !HffH~i~ 
1.6 

~liililift[~ii.1li 
2.1 

0.64 
2 

llf,llJ/i!r.W.~mJ 
4.4 

1 U 
20 UJ 
20 U 
20 U 
10 U 
20 UJ 
20 U 
20 U 

4.8 

u ;? ' 

u 
1 U 

0.86 J 
0.81 J 1 U 

1.6 2.6 
u 1 U 

u 1 U 

u 1 U 

1,1-0CA 

1 U 
u 
u 
u 
u 
u 
u 

1 U 
1 U 
1 U 
1 U 
1 U 

20 UJ 
20 U 
20 U 
10 U 
20-UJ 

20 U 
20 U 

5 U 
2 U 

•.s u 
2 U 

u 
u 

4 U 
1 U 
1 U 

u 
u 

1 U 
1 U 

4U 
4 u 
2 u 
7 U 

o:s,-r 
0.83 
1.1 

u 
Tu 
2 U 

u 
u 
D 
u 
u 
u 

Q.68J 
1 U 

0.75 J 
0.56 J 

D 
u 

1) Sample duplicate pairs were collected at M'NT-28 in Jan..Q7, al MWT-29 in Mar-07, al MVJT-27 in Jun-07. and at MVvr-23 in Nov-07. If an analyte was defected in the sample 
but not detected in the duplicate (or vice versa). tha non-detect vaiue was taken at tialf and averaged with the detected value. 
{5) = Class GA groundwater standard 
U = compound was nol detected 
J = the reported value is an estimated concentration 
)i'!~t~t/fo}t~\61t-Wnrt.f4tli-VX~tmrn Shading indicates concentration detected above ils Class GA groundwater standard, 
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Sampled 
Wells 

PT-18A1 

MWT-25 

MWT-26 

MWT-27 

MWT-28 

MWT-29 

MWT-22 

PT-22 

MWT-233 

MWT-24 

PT-1 ?1 

MWT-71 

PT-24 

Notes: 

Location 

Source Area (Upgrad ient of 
8iowalls) 

Upgradient of 8iowall A 

Upgradient of Biowalls 81/82 

In 8iowall B1 

In Blowall B2 

Downgradient of Biowall B2 

Downgradient of Biowall B2 

Between 8iowalls B and C 

In Biowall C2 

Downgradient of Biowalls C1/C2 

Downgradient of Biowalls 

lmmed. Upgradient of ZVI wall 

Downgradient of ZVI wall 

Table 4 
Groundwater Trends 

Ash Landfill Annual Report 
Seneca Army Depot Activity 

TCE 

Sample Date: Nov-07 2700 
Trend: Increasing 

Est. Date2
: 

Sample Date : Nov-07 26 
Trend: Decreasing 

Est. Date2
: 5/31/2007 

Sample Date: Nov-07 2.8 
Trend: Compliant 

Est. Date2
: 6/30/2006 

Sample Date: Nov-07 10U 
Trend: Non-Detect 

Est. Date2
: 7/17/2008 

Sample Date: Nov-07 5U 
Trend: Non-Detect 

Est. Date2
: 12/17/2007 

Sample Date: Nov-07 4.4 
Trend: Compliant 

Est. Dale2
: 3/25/2008 

Sample Date: Nov--07 2.6 
Trend: Compliant 

Est. Date2
: 315/2007 

Sample Date: Nov-07 9,7 
Trend Decreasing 

Est. Date2
: 10/8/2009 

Sample Date: Nov-07 7U 
Trend: Non-Detect 

Est. Date2
: 10/512006 

Sample Date: Nov-07 1.6 
Trend: Compliant 

Est. Date2
: 10/20/2010 

Sample Date: Nov-07 15 
Trend: Increasing 

Est. Date2
: 

Sample Date: Nov-07 510 
Trend: Increasing 

Est. Date2
: 

Sample Date: Nov-07 3.8 
Trend: Compliant 

Est. Date2
: 10/21 /2007 

cls-1,2-DCE VG 

720 8.2 
Increasing Increasing 

17 0.64 
Decreasing Compliant 

10/4/2009 5/29/2007 
2.8 1 U 

Compliant Compliant 
12/22/2006 7/7/2006 

10 U 10 U 
Non-Detect Non-Detect 
7/21/2007 8/19/2009 

5 U 5U 
Non-Detect Non-Detect 
12/1712007 7/3/2008 

96 74 
Decreasing Decreasing 
7/2112009 7/26/2010 

99 180 
Decreasing Increas ing 
4/2512015 5/21/2003 

30 11 
Decreasing Decreasing 

5/1/2006 7/31 /2014 
3.65 J 3.65 J 

Compliant Decreasing 
1/7/2007 2/16/2008 

6.7 3.8 
Decreasing Decreasing 

2/1/2008 12/10/2008 
27 22 

Decreasing No Trend 

90 24 
Increasing Increasing 

39 1 U 
Decreasing Compliant 
3/29/2013 7/9/2005 

1. The concentrat ion of TCE at these welts has not been impacted by the biowall system and dates to achieve compliance cannot be estimated at this time due 

to the natural variation in concenlralions over time. 

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

dales are rough estimate s that indicate that the groundwater concentrations will eventually reach the GA standard and are not intended to represent 

a definitive limerrame for achieving the GA standards. 

3. The concentrations presented were an average of the sample and Its associated duplicate. 

U = compound was not detected 

J - lhe re ported value is an estimated concentration 

P:\PIT\Projects\Seneca PBC I\Ash Landfill LTM\Annual Report\Tabtes\AR Table 4 - Groundwater Trends .xis 2119/2008 
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Figure 3 
Rcducti ve Dechlorination of Chlorinated Elhenes 
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Concentrations of VOCs Along the Biowalls - Quarter 1, 2007 

Ash Landfill Annual Report 
Seneca Army Depot Activity 

2500 -,------------------------------------------~ 

-II- TCE - Qtr 1, 2007 

-+-cis-DCE - Qtr 1, 2007 

-A-VC - Qtr 1, 2007 

(concentration [ug/L)) cis-DCE 
(concentration [ug/L)) TCE 
(concentration [ug/L)) VC 
Note: ND = Not Detected 

A1/A2 
8iowall 

81 82 
8iowall 8iowall 

2000 .------, ,------, ,------, 

~ 1500 L---~~------------------7-f----ti-t1-----7 0') 
:::II -C 
0 
;: 
f! -C 
G,) 
c.> 

MWT-27 
(49) 
(ND) 

(ND) 

MWT-28 
(Average) 

(ND) 
Downgradient 8 1000 +----------~- ------------------+- -+-----+---+---1--+-- +---f-------f 

0 

PT-18A 

500 I I \ I I I I / MWT-29 

MWT-25 
(41) 

(19) (50) 
(1 .6) (10) 

(2) 

0 ~ 
), 

0 20 40 60 80 100 120 140 160 180 200 220 240 260 

Distance from PT-18A (feet) 

P:\PIT\Projects\Seneca PBC I\Ash Landfill L TM\Annual Report\Figures\AR Figure 5 - Biowall Concen.xls-Dwngrd Wells L TM Rnd 1 3/5/2008 



-..J -CS) 

-=-C 
0 
.:: 
I! -C 
G) 
u 
C 
0 
0 

Figure -..J 

Concentrations of VOCs Along the 8iowalls - Quarter 2, 2007 
Ash Landfill Annual Report 
Seneca Army Depot Activity 

1200 -,-----------------------------------------, 
- TCE - Qtr 2, 2007 

-+-cis-DCE - Qtr 2, 2007 

--.-vc -Qtr 2, 2007 

(concentration [ug/L]) cis-DCE 
(concentration [ug/L]) TCE 
(concentration [ug/L]) VC 
Note: ND = Not Detected 

A1/A2 
8iowall 

81 82 
8iowall 8iowall 

1000 ----------------------------------------------l 

800 

600 

I 
.,,.. 

"' 
Downgradient I I 

MWT-27 
(ND) 

400 I '\. 
I I 

\ 
I I I I L 

MWT-29 

\. \ (Average PT-18A I (220) 
(19) 

(165) 

I '\. 
IVIVV I -,;J 

I I \ I I I (84) V 411 
200 

0 

0 20 40 60 80 100 120 140 160 180 200 220 240 260 

Distance from PT-18A (feet) 

P:\PIT\Projects\Seneca PBC I\Ash Landfill L TM\Annual Report\Figures\AR Figure 5 - Biowall Concen.xls-Dwngrd Wells L TM Rnd 2 3/5/2008 



::J' -CS> 
:I -C 
0 
;; 
cu ... -C 
Cl) 
C,) 
C 
0 
0 

Figure -.J 

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

1200 ~-----------------------------------------, 

- TCE - Qtr 3, 2007 

-+-cis-DCE - Qtr 3, 2007 

....,_VC - Qtr 3, 2007 

(concentration [ug/L]) cis-DCE 
(concentration [ug/L]) TCE 
(concentration [ug/L]) VC 
Note: ND = Not Detected A1/A2 

Biowall 
B1 B2 

Biowall Biowall 
1000 +----------------------------------------------1 

800 

I '\ I I 
600 

I Downgradient 

400 

200 I .._. 
' MWT-25 

(36) 
(28) 
(2.1) 

I ~ 
0 

0 20 40 60 80 100 120 140 160 

Distance from PT-18A (feet) 

MWT-27I 
(ND) 

(11) 
(3.2) 
(4.4) 

180 

I I 

200 

I MWT-28 
(ND) 

MWT-29 
(1 00) 
(7.6) 

220 240 260 

P:\PlnProjects\Seneca PBC I\Ash Landfill L TM\Annual Report\Figures\AR Figure 5 - Biowall Concen.xls-Dwngrd Wells L TM Rnd 3 3/5/2008 



J -CS) 
~ -C 
0 

Figure ~..J 

Concentrations of voes Along the Biowalls - Quarter 4, 2007 
Ash Landfill Annual Report 
Seneca Army Depot Activity 

3000 --r-----------~---_-_-_-_-_-_-_-_-_-_-_-_-_-_-~----------------------, 
---TCE - Qtr 4, 2007 
~ cis-DCE - Qtr 4, 2007 

-a\- VC - Qtr 4, 2007 

(concentration [ug/L]) cis-DCE 
(concentration [ug/L]) TCE 
(concentration [ug/L]) VC 
Note: ND = Not Detected A1/A2 

Biowall 
B1 

Biowall 
B2 

Biowall 2500 -+-____,._ ______________________________________ _, 

2000 

:; 1500 ... -C 
Cl) 

" C 
0 
0 

I Down gradient \ I I 
MWf-27 

(ND) I I I IMWT-28 

1000 
I 

PT-18A 

500 I ::::-,.,, ......... '\ I I I I I I ~ MWf-29 I 
\ I (96) 

MWf-25 
/17\ I I MVVI-. 

(2.8) 
(2.8) 
(ND) 

·-
o~ ;:::-:a I I a= I , ■ 

J 
0 20 40 60 80 100 120 140 160 180 200 

Distance from PT-1 SA (feet) 

• !, 

220 240 

(4.4) 
(74) 

260 

P:\PlnProjects\Seneca PBC I\Ash Landfill L TM\Annual Report\Figures\AR Figure 5 - Biowall Concen.xls-Dwngrd Wells L TM Rnd 4 3/5/2008 



-:::::! en 

Figure 6A 
Concentrations of Chlorinated Organics Over Time at MWT-25 
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Figure 68 
Concentrations of Chlorinated Organics Over Time at MWT-26 
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Figure 6C 
Concentrations of Chlorinated Organics Over Time at MWT-27 
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Figure 6D 
Concentrations of Chlorinated Organics Over Time at MWT-29 
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Figure 6E 
Concentrations of Chlorinated Organics Over Time at MWT-22 
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Figure 6F 
Concentrations of Chlorinated Organics Over Time at PT-22 
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Figure 6G 
Concentrations of Chlorinated Organics Over Time at MWT-23 
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Figure 6H 
Concentrations of Chlorinated Organics Over Time at MWT-24 
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Figure 61 
Concentrations of Chlorinated Organics Over Time at PT-24 
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Historic Concentrations of Chlorinated Organics at PT-18 
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Historic Concentrations of ....,,,1orinated Organics at PT-17 
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NOTES: 

1. Achieving GA Stds: The condition of achieving GA standards applies to achieving groundwater standards for all COCs in 
al l of the On-Sile 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 
con taminant 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 co nditions 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 recha rge of the biowalls is necessary : 

a. COC concentrations in the wall. If COG 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 monitoring wells. 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 contaminant increase is a result of poor biowall performance or due to 
other issues, such as seasonal variations, recent precipi tation 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-15 and MWT-23 
will be reviewed. In addition, conditions at the other plume performance wells will be reviewed and compared to the conditions 
observed at those wells al 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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\ u 
\ u 
'u 
1 U 
\ u 
1 U 

====~•U I ! v~="':1~:i~~~r.isrt :::tz.l 
,u 
,u 
,u 
,u 
1 u 
1 UJ 
\ u 
1 u 
5 UJ 
1 U 
,u 
SU 
SU 
IU 
1 U 
l U 

1 U 
JU 
1 U 
\ u r,---,-;,,-.,"-,,..:,6! 
1 U 

0.64 J 

ASH LANDFILL 
MWT.26 

GW 
ALBW20066 

l/J/2007 

SA 
LTM 

Vah.ie fCl 

1 U 
1 U 

'u 
IU 
\ u 
\ u 
,u 
1 U 
1 U 
l U 
IU 
,u 
,u 
,u 
5 U 
\ u 
1 u 
1 U 
1 U 
1 U 
1 U 
1 u 
1 U 
\ u 

r.j:!"'\1:S;"'·H""mt"''<iJ"'tf'"Wli"'W"'•q ""9) 
1 U 
1 U 
\ u 
'u 
IU 
1 U 
\ u 
l U 
SU 
1 U 
1 U 
SU 
SU 
\ u 
IU 
1 U 
1 U 
3 U 

0 .6 J 
1 U 

rl •'"'•: ""'·"'"'·.-,"'•,."'.,,;
77:c,"°; "·i"":1aj 

1 U 
2 

h-., .,,,.,:.c,,,, .. ,,·76llt 
2 U 
2 U 
,v 

956 
3_g J 

1 The rjoan11p oo:i! Vl'\lm:r., clrn NYSOEC Cl.'!~-. GA Gn:i11nriw n1r.r Si~nd,1frl:;.fTOGS 1. 1 1. June 1998) 

2. Sh,vling mrlk.ltcs fl concnnlr.1;101"1 nhovP. GA gmi..:nci-Ni'llr,r !.1.imkm:i. 

U ... <:i,nipo,Jrid was no1 dr,tr.cioct 

J .. lhe 1·epo11ed value is ;:inrl estfrn.-.11111 conr.on1r1:1tu:in 

r -•.r,r•J••nrr.1,'~n,~n 1"'£',C: !". ,\~h ( ,,!'rlr,u I rr,r..A"'"'-.,,1 l'ln r,:Ae\/\r,1,.,l'W'l<rt>"'·''h 11r,rlffl'l,t,,i A . r.w ri,.,,, ~~ .. 

ASH LANDFILL 
MWT•26 

GW 
ALBW20()81 

3/17/2007 

SA 
LTM 

2 

V;iluei9:l 

\ u 
l U 
l U 
\ u 
\ u 
1 U 
JU 
,u 
,u 
,u 
\ u 
1 U 
1 U 
1 U 

17 

\ u 
1 u 
1 u 
1 u 
lU 

1 U 
IU 
,u 

====,,.,;,' u k1r\~_;'.j'(~'J,i.'\/1ti/brli 
l U 
1 u 
1 U 
1 u 
1 U 
1 UJ 
1 u 
1 u 
SU 
,u 
,u 

15 
SU 
1 U 
1 U 
1 U 

1U 
3 U 
1 

1 u 
r1,'"', ,..,.,.,,.,,,,_.,,_,;:,,.,,.,,-:in 

1 U 

~1,-:i-.:;-;·,-;::-:::-.i -'::-.:~:1 
a., 
7.8 

210 
73S 
15 .2 

ASH LANDFILL 
MWT-26 

G\.V 
ALBW200f~. 

61512007 
SA 

LTM 
3 

Valve iO) 

1 U 
1 U 
1lJJ 
1 U 
1 U 
1 U 
\ u 
\ u 
1 U 
\ u 
1 U 

1 U 
l U 
1 U 
SU 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 u 
1 U 
1 U 

j;.f;,1','(f.:~!;.~~1/~~:.~:~:H 1;j 
1 U 
1 U 
, u 
1 U 
1 U 
, u 
1 U 
1 u 
SU 
1 U 
1 u 
,; u 
SU 
, u 
IU 
, u 
, u 
Ju 

0.7 J 
,u 

3.2 

.... , .,,-, .. ~. -,,-,-.. -:: ij'°".:I UJ 

1 

13 
300 
47~ 
10,3 

ASH LANDFlLL 
MWT•26 

GW 
.4lBW20111 

11/15,'2007 
SA 

LTM 

' 

V~!uelQJ_ 

1 U 
1 U 
lU 
,u 
,u 
,u 
1 U 
,u 
,u 
,u 
,u 
,u 
,u 
:v 
SU 
i u 
IU 
1 U 
1 U 
,u 
,u 
,u 
I V 
,u 

2 .8 
1 U 
, u 
tu 
,u 
1 U 
I UJ 
tU 
,u 
5 UJ 
1 U 
IU 
5U 
SU 
'u 
\ u 
,u 
1 u 
JU 
IU 
1 U 

2.8 
; u 
,u 

0 16 
o., .. 

1060 ~., 

Page 2 of 10 
,.,.,,~r'\11 



Facility 
Lor,;i tic;iri 10 

M,1tri,: 
Snrrip1r.10 

s.,mp{r, o ,,tP. 
QC. Code 
Study 10 

S.,mp\if'IO Rm,r,d 

Fr11q\1enc:y Number 
Maximum of Cleillnu p of 

Pnramo1or Uni Is Value Detect ion Gonl : Exceedence-s 

voes 
1,1 .T•Trh:t,lomcih:\ne UGJL 0 .71 3% 5 0 
1,1,2.2•T~tr;,chlon'lP.thtlnf'J UGIL 0 0% 5 0 
1.1.2, T richlorr.r 1,2 .2· Trifl1mr'Qntt-...,rin UG!L 0 0¾ 5 0 
1, 1.2-Trir..hlorr.>cihari11 UG/L 0 0% 1 0 
1, 1-0lch lorof!!Mn~ UG/L I . I 10¾ 0 
1, 1-0ichloroeIhene UG/l 2 .1 7% 5 0 
1,2. 4-Trir.hh)r~bnr,ztinr. UG/L 0 0% 5 0 
1 .2-0ibrr.rno-J-diloroprop.··mt1 UG/L 0 O¾ 0 .04 0 
1,2-01hrr;n-,,::clh;inr. UG/L 0 O¾ O.OOC6 0 
1.2-0ichklml)(l l"'\tr.l'\8 UG.IL 0 Oo/, J 0 
1 .2-0ir:hlt)rof!lhnn r. UG/L 5 .6 10% 0.6 • 
1,2-0ir.!ik::mprnp,.i.ne UGtL 0 O¾ 1 0 
1.3-0ichlc'l't'lhP.nzcne UG/L 0 0% 3 0 
1.4-0ir.h lorot')(lnzcl"lf! UG/L 0 0% 3 0 
AcefOne UG/L 2600 ,t8•A, 0 
Be,,zene UG/l 0 0% 1 0 
Brornt:>rhr.hloro~th.,r,e UG.IL 0 0% 80 0 
Brol"'l'("tb1m UG/l 0 0% 80 0 
C~rMn ,:l1~1.Jlf1d1A: UG/l 0 0% 0 
Carbon 1etrachlorifle UG/L 0 0% 5 0 
Chlorohenzene UG/L 0 0¼ 5 0 
Ch!oro,:lit,romQmP.lhar.e UG/L 0 0¼ 80 0 
Chlnrooth;mf'! UG/L 1.1 5¼ 5 0 
Chlornfi?Tffl UG/L 27 5¾ ' 3 
Ci$· 1,2•0ir.h1o(o"lhr,nc UG/L 720 83 "1, 5 43 
Cts• 1.3•0i(.hloroproptir.e UG/L 0 0% 0.4 0 
Cyclohci-,ne UG/L 0 0% 0 
Oichlorixlif"ll.10romctl,or,e UG/L 0 0% 5 0 
EthyttiMze.na UG/L 1.3 2% 5 0 
lsopropy!bcnzenc UG/l 0 O¾ 5 0 
Methyl Acetate UG/L 6 3% 0 
Methyl Tcr1butyl Ether UG/l 0 0% 0 
Me1hyl hmmlde UG/L 0 0% 5 0 
Methyl butyl kAlone UG/l 0 0% 0 
Methyl chlCJrlde UG/L 0 0% 5 0 
Metltyl r::yclohtl-)Ol/"lfl UG/L 0 0% 0 
Methyl ethyl ).t:IOflA UG/L 4000 34% 0 
Methy! lt.obutyl ketorie UG/L 0 0% 0 
MethyloM chlondn UG/L 18 21•4 5 7 

Styrene UGIL 0 0% 5 0 
T!!lr;r;d;lnroethetlt'I UG/L 0 0% 5 0 
Toluene UGIL 590 2c1•1. 5 10 
Total Xylenes UG/L 0 0% 5 0 

Tr.ans-1.2-Did,IQrnAthnne UG/ l 8 50% 5 J 
T rans- 1.J~Dir:hloropl'opene UG/L 0 0% 0.4 0 
Trir.hloroelhcnf'J UG/L 2700 G7•t, 5 27 
Trir,h!orofhJOmmr.lh;int, UG/L 0 0% 5 0 
V inyl chloride UG/l 180 71"!. 2 36 
Olhor 
M;irl!),tOCSe UG/L 5690{1 100o/o 300 12 
E.I hJJne UG/l 45 71% 0 
Ethene UG/L 200 71% 0 
Mf'llh:'lne UG/l 23000 88% 0 
Sulfa!EI MGIL 1060 58% 250000 0 
Total Organic Ci!rbon MG/L 2050 100% 0 

Notes: 
1. The cl11!.nn1.1r, go:,I valuei; arc NYSOEC Cl:iss GA. GmtrndwAtt1r Stnnd..,rds (TOGS 1. 1. 1. June t998) 
2. Shtlding indic;ntcs o concen1ralion nbovn GA groun(jw;ilnr sta!'ldard. 

U =- cnrnpq1Jfl0 w.1s not detected 
J ::i the rcporterl v.,lue is ;J.nd ,e,;tim..,ted cor,r;cnlt.-,l ion 

f' ."IJ"•:r·r•1:-:;1><:t• '."'-•··••q•.n i•n,.. rJ..~i"' ! .-m,;1~1; 1 n .. r-,,r.(11 -.,I f.••r•·rf.Jlr'f"""1K" n~'<-'i-:: .,r,r,,..'111, ., • 11w n,11,1 •"" 

Appendix A 

Tabk A·1 
Complele Groun dwato r Da1."I for A :sh Lantml\ Lo ng Term Monitoring 

Ash Landfil l Annual Raporc 
&onoca Army Oopot Ac1lvity 

ASH LANDFILL ASH LANDFILL A.SH LANDFILL 
M\/fl-27 MWT-27 MWT-21 

GW GW GW 
ALB\N2on111 ALS',\120082 ALBVJ200R7 

1/312007 3,'16,'2007 G/5/2007 

SA SA DU 
LTl\.1 LTM LTM 

1 2 3 

Number of Nombor of 
Tlmos Snrw,plu 

Detected Collac\ed Vi:illJe ~0) Vi:ilue ,a) Va lu-s (0) 

2 58 20 UJ 20 U 20 U 
0 SB 20 lJJ 20 U 20 U 
0 58 20 UJ 20 U 20 UJ 
0 5A 20 UJ 20 U 20 U 
6 58 20 UJ 20 U 20 U 
4 58 20 UJ 20 U 20 U 
0 58 20 UJ 20 U 20 U 
0 58 20 UJ 20 U 20 U 
0 58 20 UJ 20 u 20 u 
0 5A 2D UJ 20 U 20 U 
6 58 2()UJ 20 U 20 U 
0 58 20 UJ 20 U 20 U 
0 58 20 UJ 20 U 20 U 
0 58 20 UJ 20 U 7.0 U 

28 58 2000 J 1300 1300 
0 58 20 UJ 20 U 20 U 
0 58 20 UJ 20 U 20 u 
0 58 20 UJ 20 U 20 U 
0 58 20 UJ 20 U 20 U 
0 58 20 UJ 20 U 20 U 
0 58 20 UJ 20 U 20 U 
0 58 20 UJ io u 20 U 
3 58 2D UJ 20 U 20 U 
3 58 20 UJ 20 U 20 U 

49 58 l ;·,~W'\"~f\'•viif '·''42IJ 20 U 20 U 
0 SB 20 UJ 20 U 20 U 
0 58 20 UJ 20 U 20 U 
0 58 20 UJ 20 U 20 U 
1 58 20 UJ 20 U 20 U 
0 58 20 UJ 20 U 20 U 
2 58 20 UJ 20 UJ 20 U 
0 58 20 UJ 20 U 20 U 
0 58 20 UJ 20 U 20 U 
0 58 100 VJ ,oo u ,oo u 
0 58 20 UJ 20 U 20 U 
0 58 20 UJ 20 U 20 U 

20 58 410D J 2200 1700 
0 58 100 UJ 100 U ,oo u 
12 58 l·:H:!!·lf,'fi;"t\'i"i:~ilf)'81J 20 U l·!!\ lli~:-1iit?ljWjflWt.,I J 
0 56 2.0 VJ 20 U 20 U 
0 58 20 UJ 20 U 20 U 
14 58 WUJ 20 U 20 U 
0 58 60 UJ 60 U 60 U 

29 58 20 UJ 20 U 20 U 
0 58 20 UJ 20 U 20 U 

39 58 20 UJ 20 U 20 U 
0 58 20 UJ 20 U 20 UJ 

41 sa 20 UJ 20 U 20 U 

12 12 1.:!.•·~-~};~; rr::· [i'~!H>t'!I 1.-,,_,,,,.,,,,:,,,_,,._.,...,I 
17 24 10000 UJ 0. 15 0 .079 
17 24 10000 UJ 2.7 0.32 
21 24 10000 UJ 15000 13000 

14 2• 10 U 10 U 2.7 
2, 24 2050 J 1J50 771 

ASH LANDFILL A.SH LANDFILL 

MWT-27 MWT-27 

GW ' GW 
Al9W20000 ALSW2D112 

61512007 1 t/1512007 
SA SA 

LTM LTM 
3 

Vnlllc: fO j Vall11;1:(Qj 

20 U 10 U 
20 U 10 l1 
20 UJ 10 U 
20 U 10 U 
20 U 10 U 
20 U 10 U 
20 U 10 U 
20 U 10 U 
20 U 10 U 
20 U 10 U 
20 U 10 U 
20 U 10 U 
20 U 10 U 
20 U 10 U 

1300 30 J 
20 U 10 U 
20 U 10 U 

20 U 10 U 
20 U 10 U 
20 U 10 U 
20 U 10 U 
20 U 10 U 
20 U 10 U 
20 U 10 U 
20 U 10 U 
20 U 10 U 
20 U 10 U 
20 U 10 U 
20 U 10 U 
20 U 10 U 
20 U 10 UJ 
20 U 10 U 
20 U 10 U 

100 U SO UJ 

20 U 10 U 
20 U 10 U 

1800 50 U 
100 U sou 

1,;q:;t,{i)I~t;:1ifjr,pjJ 10 U 
20 U 10 U 
20 U 10 U 
20 U 1~::),!t·q r~:-~:~in ti i ::~:.:.,.:1 I J 

60 U JOU 
20 lJ 10 U 

20 U ,o u 
20 U 10 U 
20 UJ 10 U 
20 U lOU 

0 .082 0.025 U 
0 . .34 0.0 14 J 

t4000 13000 
2 U 317 

738 167 

ASH LANOFILL 
MWT-28 

GW 
AlBWWOfi9 

113/2007 

DU 
LTM 

V.ilu!'! (0} 

20 UJ 
2{! UJ 
:iC! UJ 
20 UJ 
20 UJ 
20 UJ 
20 UJ 
20 UJ 
20 UJ 
20 UJ 
20 UJ 
20 UJ 
]D UJ 
20 UJ 

2600 J 
20 UJ 
20 UJ 
20 UJ 

20 UJ 
20 UJ 
20 UJ 
20 UJ 
20 UJ 
20 UJ 
20 UJ 
20 UJ 
7.0 UJ 
20 UJ 
20 UJ 
20 UJ 
20 UJ 
20 UJ 
20 UJ 

100 UJ 
20 UJ 
20 VJ 

4900 J 
100 VJ 

I i:::. -~=;ri·:'.~'.~::1.11(:,,.H jJ 

20 UJ 
20 UJ 

I t;;~;::.: l!.l'ti~yic'.:ij !_t.!IO IJ 

60 UJ 
20 UJ 
20 UJ 
20 UJ 

20 UJ 
20 UJ 

I .''·.'i::;<,IO!!!l!!I 
10000 UJ 
10000 UJ 
13000 J 

2.3 
1730 J 

?age 3 -of io 
\:r~·)r,r,p 



F;;ici!ity 
Location ID 

Matl'lx 
Sample 10 

$:impleO.ate 
QC Codi:: 
Study IC 

s,unpling Round 

Frequency Number 
Mawltnum of Cla11nup or 

Pan1motor Units Va]u(I Delection GoaJ1 
Exceedances 

voes 
1.1 .1-Tril".hlornolhnne UG/L 0.7 1 3'4 5 0 
1.1.2.2-Tntrnchloroeth.i ne UG/L 0 0% 5 0 
1,, .2-Trir,.,lnro· 1.2 ,2-Tr1noof'oeth.·111t: UG/L 0 0% 5 0 
1,1 ,2-Tri::hlorot!tli~l'lfll UG/L 0 0'4 1 0 
1,1-Oir:h\oronth.,ric UGIL I . I 10% 5 0 
1,l•Oir.htomelhr.M UG/L 2.1 7% 5 0 
1 ,2.4-Trichlnmhflnzenf!: UG/l 0 0% 5 0 
1 .2-0ihrnmo•J•r.tiloror,rop."Jne UG/L 0 0% 0.04 0 
1.2-0.1:-rQ:"l"IOOlh~nri UG'L 0 O¾ 00006 0 
1,2-Oic.lilnrohl"ll"lleM UGIL 0 0'/4 3 0 
1.2-01r:!-ilometh.·mr. UGtl 5 .6 10% 0.6 6 
1.2-0lr.hlol'l)rrori:ir,f.1 UG/L 0 0% 1 0 
1,3-Dir.hlomhcl'\7,e~ UG,1 0 Oo/, 3 0 
1.4-0ic.hlorohel'\Ztif"lfl UG/L 0 0~1. 3 0 
Ac~!Of'le UGIL 2600 48% 0 
Benzf-Jic UGIL 0 0% l 0 
6rornoclir;t,loromo1h:ino UGIL 0 o•. 60 0 
Brr:irrofrm,, UGIL 0 0¾ 80 0 
C::irOOn di~ulfide UGIL 0 0% 0 
Cnrbor- lotrer.!ilr.lridl'! UG/L 0 0•1,. 5 0 

ChlorcbR!"!Zef\C UG/L 0 0'/4 5 0 
Chlotorllbtomol'f\f:!tianc UGIL 0 Do/, 80 0 
Chforocth.,ne UG/L 1.1 5% 5 0 
Chlorc-lnrrn UG/L 27 5% 7 3 
Cls-1.2•-0ichlorof!:ll"term UGIL 720 BJ¾ s 43 
Clt.-1 ,3-D1r.1'Joro1>1opf'me UGIL 0 O¾ 0.4 0 
Cycloh~imne UG,'l 0 0% 0 
Oir.:hlorOOirh.1orQmettmne UGIL 0 0•1. 5 0 
Ethyl bonzcm;, UGIL 1.J 2¾ 5 0 
L:o;.()propylhcr,znflt'I UG,'l 0 0% 5 0 
Mnth.y! Acn\~11' llG/l 0 3•.4 0 
Mt1thyl Tt,rtt:,1rtyl Ether UGIL 0 0% 0 
Methyl hmmirle UGIL 0 0% 5 0 
Met!i~rl butyl 11,r,;\()l"lf; UGIL 0 0% 0 
Methyl cNorida UG/L 0 0% 5 0 
Methyl cyc:Johr.umP. UG/L 0 0% 0 
Methyl elhyl ketone UGiL 4000 34% 0 

Methyl i:i;nhutyl ketonP, UGIL 0 0% 0 
t.it1lhylano ehlow.ln UGIL 18 7.1•/4 s 7 

Styrent: UG/l 0 0% s 0 
Telrachlorot1lhf!M UG/L 0 0% 5 0 
Toluene UGJL 590 2.c•.4 5 10 

Total Xy1enes UGJL 0 0% 5 0 
Trans- 1,2 -0ichlon:ie1N!l"lft UGIL 8 50'1. 5 J 
Trans- 1.J-Oich\ciroprope:nr: UGIL 0 O'k 0.4 0 
Trichlc•oct~r.r.: UGIL 2700 07o/. 5 27 
Trlchlornfluommelhane UGIL 0 0% 5 0 
Vinyl c.hlotitte UGIL 180 71o/. 2 36 
Other 
~.4ar,gart<t$e UGIL 56900 100% 300 12 
E!han& UGIL 45 71~· D 

Ethene UG,'l 200 71o/o D 
Met~,ne UGIL 23000 ea,~ 0 
Sulfa11e MGIL 1060 sae;. 250000 0 
Tot~! Organic Carbon MGIL 2050 rnov. 0 

No!c,s : 
1. The ciflar.up go.:1I v11lv cs <'m NYSOEC Class GA Grn11ndw;,te:1" Stan,l.,rrl~{TOGS 1 1.1, Jur,_e 1998) 

2. Shoding h~icnle:'1 n l'..(lnr.enlrnllon nbove GA groundwater !.landard. 

LI :r r.ornr,nund w~~ nol dntP.r.lcd 
J = the (f\POl1ed v:tllJB [$ a nd e s l im.,tod cor,c~r.lt(lli:,n 

r' ' r'IT\f'• t"l';"'f.11-\..~•--..,. r[!r.~ t"-f..1-1> 1 i,!Wltll l.Tl.f,J,""""" ~ t,f)f .. :0./li'4'"""'~.Ml ,._l't -'I~ /\ • 1-:.w r,,..:, ... -.1:,. 

Appcndi'x A 
T.iblaA-1 

Compl•t• Grottnd,w•te, Oat 11 for A5h Landfill Long Term Monitoring 
Ash l andfill Annual Report 

5ef"Htca Anny Oopot Act ivity 

ASH LANDFILL ASH LANDFILL ASH LANDFILL 
MWT-28 MWT-28 MWT-28 

GW GW GW 
ALBW2D068 AlBW<DOBJ Al8\N200Qfl 

1.13/2007 3}16/2007 6/512007 

SA SA SA 
LTM LTM LTM 

1 2 3 

Nurn~rof Numbct o f 
Tim•s Samples 

thitoctod Collected Value (O} Value IC\ Value (Oj 

1 58 20 UJ 20 U 20 U 
0 58 20 UJ 10 U 20 U 
0 58 20 UJ 20 U 20 UJ 
0 58 20 UJ 20 U 20 U 
6 sa 20 UJ 7.0 U 20 U 

• 58 20 UJ 20 U 20 U 
0 sa 20 UJ 10 U 20 U 
0 58 20 UJ 20 U 20 U 
0 58 20 UJ 20 U 20 U 
0 5a 20 UJ 20 U 20 U 
6 58 20 UJ 20 U 20 U 
0 58 10 UJ 10 U 20 U 
0 58 20 UJ 20 U 20 U 
0 58 20 UJ 20 U 20 U 

28 sa 2500 J 170 520 
0 58 20 UJ 20 U 20 U 
0 58 20 UJ 20 U 20 U 
0 58 20 UJ 20 U 20 U 
0 58 20 UJ 20 U 20 U 
0 Sa 20 UJ 20 U 20 U 
0 58 20 UJ 20 U 20 U 
0 58 20 UJ 20 U 20 U 
3 sa 20 UJ 20 U 20 U 
3 58 20 UJ 20 U 20 U 

48 58 20 UJ 20 U 20 U 
0 58 20 UJ 20 U 20 U 
0 58 20 UJ 20 U 20 U 
0 58 20 UJ 20 U 20 U 
1 58 20 UJ 20 U 20 U 
0 58 20 UJ 20 U 20 U 
2 58 20 UJ .20 UJ 20 U 
0 sa 20 UJ 20 U 20 U 
0 58 20 UJ 20 U 20 U 
0 58 100 UJ 100 V 100 U 
0 58 20 VJ 20 U 20 U 
0 58 20 VJ 20 U 20 U 
20 58 4800 J 180 510 
a 58 100 UJ 100 U 100 U 

12 58 l ·.!_.t,.iN¾\':S'ilfiHqt=,'13jJ 20 U l"i:! f1'.1/~i1 ii::HR~}i!:i!l:IJJ 
0 58 20 UJ 20 U 20 U 
0 58 20 UJ 20 U 20 U 
14 58 I: jih~;\E~ :~ i~1,!ti'::330) J 1.~.:i:.-1ai11r!r.1;t\i :.! r1<;o1 l-'.Ji-:/i';:!1:n;1::1~1r-!!!!I 
0 58 60 UJ 60 U 60 U 

20 58 20 UJ 20 U 20 U 
0 sa 20 UJ 20 U 20 U 

39 58 20 UJ 20 U 20 U 
0 58 20 UJ 20 U 20 VJ 

41 58 20 UJ 20 U 10 U 

12 12 1-:;r;.:-1r-.\1;f;.!...:J1t1ool i:::·::-.:.'"'"1• •· ,:·i?.J"SOI 
17 24 10000 UJ D.67 0.01 J 
17 " 10000 UJ 0.48 0.057 

21 24 12000 J 10000 11000 
14 24 2U 2 U 2 U 
24 24 1B20 J 171 309 

ASH LANDFILL ASH LANDFILL 
MWi•28 MWT-29 

GW GW 
Ai.BW20113 ALBW20070 

1111512007 11312007 

SA SA 
LTM LTM 

4 1 

V;,lve i01 V;,lue ~0! 

5U 2U 
SU 2 U 
SU 2l.! 
SU 2U 
5U 2U 
SU 2U 
SU 2U 
SU 2U 
5U 2U 
SU 2U 
SU 2 U 
5U 2 U 
SU 2 U 
SU 1 u 

25 U JOU 
SU 2 U 
SU 2 u 
5U 2U 
SU 2U 
5 U 1U 
5 U 2 U 
5 U 'u 
5 U 2U 
SU 2U 
5U 1·~~:-~~:i "\\Jj'•';:;:••-:2Mt>I 
5U 2U 
5U 2U 
5U 2U 
5U 2 U 
5U 2 U 
5 UJ 2 U 
SU 2 U 
5U 2 U 

25 UJ 10 U 
5U 2u 
5 U 2U 

25 U 10 U 
25 U 10 U 

5 U 2U 
SU 2U 
5U zu 

1-;~~-ri~-i~~¼:>Ji;r,-;;~101 2.6 
15 u 6U 
5U l-!:S'.,!-'F:ff!i[i"f.l'i-(ll~ li:51 
5U 2U 
S U j.i' ·:•k 1-.-:"··;;:l1-i:2l"I 

5 U 2U 
SU 

0.014 J 2000 U 
0.025 U ZDOOU 
11000 1000 u 

2U 113 
Q2 25 .1 J 

ASH LANDFILL 

MWT-29 
GW 

Al8'.JV200SS 
3/16,'20D7 

DU 
LTJ\t 

2 

Value (Ol 

4 U 
4 U 
4 U 
4 U 
• u 
• u 
4 U 
4 U 
4 U 

'u 
4 U 

'u 
'u 
'u 

14 J 
4 U 

'u 
'u 
' u 
'u 
• u 
'u 
'u 
., u 

f.;f:~.::.-ifr:.':!i(·'.iP',UOI 
• u 
'u 
• u 
'u 
'u 
.; UJ 

'u 
'u 

20 U 

'u 
'u 

20 U 
20 U 
• u 
4 U 

'u 
22 J 

12 U 
1·,;1:,.1r.<:r~::•,!ii.!i~!i[ntl 

' u 
j::i 1:,:•-:: ;1~•,;~u.1.-:-~·-1,I 

4 U 

1::::::::::::::~·:, 
25 

150 
8100 

173 
36.7 

P8Dtt 4 of 10 
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Parnmotnr 
voe, 

Facility 
location ID 

Matrix 
Sample 10 

Sample Date 

QC Code 
Study ID 

Snrnolir,g Round 

l, 1.1-Trir.h\omr,thrine 
1, 1.2 ,2· Tr.tr:ich lor~th,.,ne 

1. t .2-Trichloro-1.2,2-Trifl1iomnth:1rie 
1. r.2-Tr•chklmeth;mt1 

1. f -Oir:.hlorocth.,r,c 
1, f -CM.hloroethenc 
1,2.4-Trich\orobftf\Zene 

1,2-0lhromo-3-chloturmp.1ne 
1.2-0ibrornoettmne 
1,2-0ichloro~nzo~ 
1.2-0tc.hlo,C'lelhane 
1,2•Ck.hloror,ropan13 
1,3-0ir.hlomhfln:i:eno 
1,4-Dkhlorohenar,n 
Acetone 
Benzene 
61"{1mt)('lichlorometh.1no 
6rnmnfnr1T1 
Cmhofl :1;5ulfl0c 
Cnrbnn !f!lr.\r:hk)ridf;l 
Chkm1hr.o;i:1":1"1e 

C'1\cuorllhfr,l'T'Qmattians 
Ct,lnr11nrh.1'lR 
Ch',orCJl'om, 
Cis--1.2 -D~hloroetherie 

Cls-1 .3-Dlr.t-Joror,rorx,nn 

Cyclohr.:•s1ne 
D !ch\ci1ot.Un1,::,rorne1h."lne 

Ethyl l'lf'tnzene 
lsopniP)'lber"tznnfl 

Mettiyt Acetate 
Methyl Tertb11tyl E1he,
Methyl b.-ornicie 
Methyl ht:tyl ketoM 
Methy(ditorld<t 
Methy{ r,yr:lohe-.anei 
Mnthyl .-:rtiyl ki:itf)r,e 
Methyl i~ot>l1ty\ -.c,one 
Mothy\nnt, chloride 
Styrl!ne 
Tf!tmct-.~ roethl'J~ 

Toluene 
Tota[ Xylenes 
Tr"ans- 1,2-0lr:hloroAth(lnc 
Trnn.s-1 ,J-OlrJ\lomr,roponn 
T!1chloroethel'\f! 
T rich!(,rofl1)1')rn..,lf!thane 

Vinyl c:hlorirl~ 
Other 
M:<1ngt1~$e 
Ethane 
Ethene 
Meth.,nn 
Sulfate 
Total O rg:inicC;nhr,n 

Notes: 

F, equency 
Ma11 imum or 

Units V:ilua Oetectlon 

UG/l 0.7T J% 
UG/l a 0% 
UG/l a 0% 
UG/l a a•,. 
UG/l 1.1 tO'Y, 
UG/L 2 .1 7% 
UG/L a 0% 
UG/l a 0% 
UG/l a 0% 
UG/l a 0% 
UG/L 5 .0 101/, 
UG/L a 0% 
UG/L 0 0% 
UG/L a 0% 
UG/l 2600 48% 
UG/L a 0% 
UG,'L a 0% 
UG/l a 0% 
UG/l a a•• 
UG/l a O'S. 
UG/l a 0% 
UG,'L 0 0% 
UG,'L 1.1 5% 
UG/l 27 5% 
UG,'L no 8.:\'Y, 
UG/l 0 0% 
UG1l. 0 0% 
UG/L a 0% 
UGiL 1.J 2% 
UGiL 0 0% 
UG,'L ti 3% 
UG/l a 0% 
UG/l 0 0% 
UG/l 0 a•• 
UG/L a 0% 
UG/l 0 0% 
UG/l 4000 J4'Yo 
UG/l 0 0% 
UG/l 1B 2 1'11 
UG/l a 0% 
UG/L a 0% 

UG/L 590 24'· 
UG/L 0 0% 
UG/l 8 50¼ 
UG/L a 0% 
UGIL l700 ft7o/, 

UG/l a o•..:. 
UG/l 160 11•1. 

UG/L 56900 100'4 
UG/L 45 ,,~;, 
UGIL 200 71% 
UG/l 23000 88'1, 

MG/l 1060 sa•,, 
MG/l 2050 100% 

Clean up 
Go11l1 

1 

5 
5 
5 

0.04 
0.0006 

J 
0.6 

1 

60 
80 

60 
5 

0.4 

0.4 
5 
5 

300 

250000 

Ap pendiJ: A 
T..ible A •1 

Complete G,oundwnter Oat11 fo r Ash lnndfi ll Long Terrn Monitoring 
Ash Landfill Annu al Report 

Numbor Nurnbur o f Numbur of 
or Timas Snmples 

Exceedao c9s Q_~tocted Colloc t11d 

4J 
0 
0 

a 
10 
0 
3 
0 
27 
0 
36 

" 0 
a 
0 
0 

28 

3 

<8 

a 
20 
0 
12 
a 
0 
14 
0 

29 
a 

39 
a 

41 

12 
17 
17 
21 
14 
24 

u 
u 
u 
H 
u 
u 
u 
u 
u 
u 
u 
u 
u 
H 
H 
u 
H 
u 
u 
u 
u 
u 
u 
u 
u 
u 
H 
u 
u 
u 
u 
u 
u 
H 
H 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

" H . 
~ 

M 
M 
H 

S.,nc,ca Anny Depol ActMty 

ASH LANDFILL 
MWT-29 

GW 
AL8'.,"J200S-i 

3,'16/2007 

SA 
LTM 

2 

Value ~ 

SU 
5 U 
5 U 
5 U 
SU 
5 U 
5 U 
5 U 
5 U 
SU 
SU 
5 U 
s u 
5 U 

15 J 
5 u 
s u 
SU 
SU 
SU 
SU 
5 U 
SU 
SU 

j·i1::,;;·,·f:•E~i1/.!il.:~:J10) 
SU 
5 U 
5 U 
SU 
SU 
S UJ 

5 U 
5 U 

25 U 
5 U 
5 U 

25 U 
25 U 
2.5 J 

5 U 
5 U 
SU 

!5 U 
j:; ::::ii·.':,':~!:\;', ;.::~::1:,,isj 

S U 
l:;;o-~:1·,~.:-,,:~:,,,i :~;,·,91 

S U 

r·•c,,,:• ;'";:"1~1 ::;;:.:,::;:,:;:,,;~a 
20 

120 
6500 

179 
JS 

ASH LANDFILL 
MWT-29 

GW 
ALBW200!Xl 

6/St.2007 
SA 

LTM 
J 

Va(ue,i21 

2 u 
2 U 
2 UJ 
2 U 
2U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 u 
2 u 
2U 

5.7 J 
2 U 
2 U 
2 U 
2 U 
2 U 
2U 
2 U 
2U 
2 u 

-ji-i;t-,1,-,\-,.:-;-;M-'.;n-'i:-'-,/1=ooj 
2 u 
2U 
2U 
2U 
2 U 
2 U 
2 U 
2 u 

10 U 
2U 
2 u 

10 U 
10 U 
2U 
2 U 
2 U 
2 U 
GU 

2.1 
2 U 

-1;-~;,_-,i;-,,.--,!_•-~,i-,:1_:._·_,,,.a;.;~I 

- ~ ==~2UJ 
l •!••:l,!·'•· •:'. ·•).J, .. ~-HU 

13 
160 

2aoo 
151 

15.7 

ASH LANDFILL 
MWf-29 

GW 
ALBW2011'< 

11114/2007 

SA 
LTM 

4 

V;i(~re i£l 

IU 
1 U 
I U 
1 U 

1 U 
1 U 
1 U 
I U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
SU 
IU 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 

I !j~:~:-:·,:~\~mrnrm,N 
1 U 
1 U 
1 U 
1 U 
1 U 
1 UJ 
1 U 
1 U 
5 UJ 
I U 
IU 
S U 
S U 
IU 
1 U 
,u 

2.1 
JU 

0.83 J 
1 U 

4 .4 

1 U 

1,!,.;:,-w1,,,w1jl•t1,~1 

19 
200 

2EOO 
280 

20.9 

1. The r'.IP.:\OIJf') !)ei:tl v;ihu1s ;ire NYSOEC Cl.:ts.s GA Ground-N=ite1' SIM1fard!'; (TOGS 1.1. 1, June 1G98) 

2. Sh.,-dir>g indic..-1tct111 conconlr."ltlon nbove GA grO\Jl'IClw:tlt=r slr1n<io~ri . 

U :::i compound was not detected 
J :::i lt'le r~pm1erf -tue is nnd est imeted corn:.ef'\lrAlion 

r .\l"m.--1(,w-.~ \.'I~•-.., r[,,:: ..... ,,. l 4V~.10. ,. ~V,A,y,j;,'>; r.i , ,tmt (,A."l'J<'ol.,,.,,~"' .... ,\_~ /.j'lc,c,-4,i, A· c;w flit'!• •lfl 

ASH LANDFILL 
MWT-22 

GW 
ALBW20071 

1/.$/2007 

SA 
LTM 

Va!ue _(Ql 

2 u 
2 U 
2U 
2 U 
2U 
2 u 
2U 
2 U 
2U 
2U 
2U 
2 u 
2 U 
2 u 

10 U 
2 U 
2 U 
2 U 
2 U 
2 u 
'u 
2U 
2 UJ 
2 U 

1~-,.:J:~;-+i-,;_,,p~ur,j 
2U 
2U 
2U 
2 u 
2 U 
2 U 
2 U 
2 u 

10 U 
2U 
2 U 
6 J 

IOU 
1.2 J 

2 u 
2 u 
2 U 
6U 

2.7 
2 U 

Mv:1·,'.:r?1.z:.1i,;:Ws.1f 
2 u 

I· .. ;",,.f.: .. ;,;~r ... ,,u 

ASH LANDFILL 
MWT-22 

GW 
ALBW20075 

3/17/2007 

SA 
LTM 

Value (01 

4U 
4U 

'u 
• u 
'u 
4 U 

'u ,u 
4 U 

'u 
4 U 
4 U 

'u 
'u 

IS J 
4 U 

'u 
4 U 

4 U 
4 U 
4 U 

'u 
'u 
'u 

ff:'iiW.N:'Rf!i\!,\\ii:9o) 
'u 
4 U 
• u 
,u 
'u 
4 UJ 

'u 
'u 

20 U 
4U 

'u 
20 U 
20 U 

'u 
4 U 
4 U 

'u 
12 U 
Ju 
'u 

3.8 J 

'u 
j r:.-.!!.l:i;,31~:.-!.~,j;!;'M j 

ASH LANDFILL 
MWf-22 

GW 
ALB'M20l00 

6/612007 
SA 

LTM 
3 

Valur. i£! 

1U 
1 U 
1 UJ 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 

3B 
1 U 
1 U 
1 U 
1 U 
1 U 

1 U 
1 U 
1 U 

~,·."',, ;'°',_;~,,:-. !."', :""'·.~,"'·•;"'1?"'0t 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
5 U 
1 U 
1 U 
5 U 
5 U 
I U 
1 U 
1 U 
I U 
Ju 

J.2 

"j:;-£,.-,.;-;::-·•:":-!ff-.':,-.,;'.-.6.,""•! 1 u 

~I '.=":= ... ,-•:·-•···-·-:-.;,;--1·~--R~~tJ 

Page5 cf10 
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F<1clll1y 
Lor .. "l11cin 10 

Matrix 
Si!m\)\€1 1O 

Snrnple D11tc 

QC Code 
Sludy 10 

S:ltT"f.lllf"9 Round 

Ftaquan<:y 
Maximum of 

Pnrnmotvr Units Value Detection 

voes 
1.1 , 1-TricNo1oc1'1;,ne UG/L 
1.1,2 .2- fo!r::1r,hlomethane UGIL 
1.1.2· Trlct-Joro• 12.2-Tri:flooronth;1110 UG/L 
1.t.2-Trlc:hlorneth.1ne UG/L 
1. l-Oiclilomr.lh3ria 
1.1-0tc.l,lorr,ethene 
1.2.4-TrlcNamt,o:nzenfl 

1.2-Dihrol'TI0•3-chlompropnl"'le 
1 .2-0lbrmnoclh,,nc 
1 .2-Cict"llcnobcnzone 
1.2-0tchlo1oethfl11e 
1 .2-DM:hloro1lropfl1'<'! 
1.J-Dlchlo1obcnzent! 
1 .J.Qlchlorobenzenfl 
Acetone 
Be11zene 
BrcfTIOdichlo1omalh.."lnt: 

Bromofcrm 
CRrhon di~ulfirlo 
C.,rbon 1r.tr:11;hlorirfo 
Ct-,.Jomhcnz.cnt1 
Ch!amdlbromonit:1hane 
Gl·Joroeth,"lne 
Chloroform 
Cis-1 ,2-0ichforoolheno 
Cls· 1.3-Oichlornpropene 
Cyckihl"'.xem-, 
OiCTIIQrodifluorome,thane 
Elhyi benzene 
lsor,rnpylh1mzr1nt1 

Methyl Acetate 
Melhyl T ertbutyt Ether 
Methyl hfo1nitlft. 
Methyl hutyl k.e1one 
Methyl c-.hl.orida 
M~thyl r.yc;lohnxctf>t! 

Methyl ethyl kelorte 
Methyl it.Oblll-,A kt:10'1~ 
Mt1thy1nno chloricfo 
Sl yrel"<l 
T9ltar.hcoroo1hanP. 

Toluene 
Tot.ir Xylenes 
Trans- I 2•0ir.hk:iron1hMt: 
Trol'IS• I .:l-Oichlc,rt>ptopcne 
Trlci1loror.ther.e 
T:lch!orr.i flt10m11,nth.,ne 
Vinyl chlcride 
Other 
M:mgA:~<:e 
Ethane 
Elhenc 
Me1h;,nc 
Sulfate 
Total Org1mic Carbon 

Notes: 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UGIL 
UG/L 
UGIL 
UGIL 
UGIL 
UG/L 
UG/L 
UGIL 
UG/L 
UGIL 
UG/L 
UG/L 
UG/L 
UGIL 
UGIL 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UGIL 
UG/L 
UGil 
UGIL 
UG/L 
UG/L 
UG/L 
UG,'L 
UG/L 
UGIL 
UG/L 
UGIL 
UG/L 
UG,1. 
UG.'L 

UGJL 
UG/l 
UG/L 
UG/L 
MG1l 
MG/L 

0.71 
0 
0 

1. 1 
2.1 
0 
0 

5 .6 
0 

,!600 
0 
0 

0 

1.1 
27 
720 

1 3 
0 

4P.00 
0 
18 

0 
0 

590 
0 
B 
0 

2700 
0 

180 

56900 
45 

200 
23000 
1060 
2{150 

3% 
0% 
o·~ 
o•~ 
t0¾ 
7•~ 
0% 
0% 
0% 
0% 
11)% 
0% 
0% 
0% 

48'/. 
o•~ 
0% 
O¾ 
0% 
0% 
0% 
0•1. 
5% 
~w. 

83o/. 
0% 
0% o•,. 
2% 
0'k 
3% 
0% 
0% 
0% 
0% 
0% 

J4•1. 
0% 

21'/. 
0% 
0% 

241/, 
0% 

50"/, 
0% 

(\71/, 

0% 
11•1, 

100% 
71 1

/, 

71'/, 
ea•;, 
58".lt 
100% 

Cleanup 
Goal2 

5 

0.04 
0 .0006 

J 
0.6 

I 
80 
80 

80 
5 
7 

0.4 

0.4 
s 
5 
2 

300 

250000 

Appondi,t A 

Tabl•A-1 
Complgtg Groundwater Oa1a for Ash Landfill Long Term Monitoring 

Ash Lnndr,n Annuii,f Report 

Number Number of Number of 
of Times S.amplH 

Eueedences Detected Collec1ed 

3 
43 
0 
0 

10 
0 
3 
0 
27 
0 
36 

12 
0 
0 
0 

' 0 
D 
0 
D 
6 
D 
D 
0 

28 
0 

◄ 8 
0 
0 

20 
0 
12 
D 

\4 
0 

2~1 

39 
0 

41 

12 
17 
17 
21 
\4 
24 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
9 
u 
9 
9 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
" u 
u 
u 
u 
u 
u 
u 
u 
u 
g 
N 
N 
N 
N 
N 

Senec:n Army Depot Aclivity 

ASH LANDFILL 
MWf•22 

GW 
AL8W?.Ol15 

11/14/2007 
SA 

LTM 

4 

Va!uei9J, 

1U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
s u 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 

j·::.:;;:.r·l:J~;;-.15;:1:1;,.ggj 
1 U 
1U 
1 U 
1 U 
1 U 
1 UJ 
1 U 
1 U 
5 UJ 
1 U 
1 U 
s u 
5 U 
I U 
1 U 
1 U 
1 U 
Ju 

0.85 J 
1 U 

2 .6 
1 U 

1,• ...... :.: .. ; ..... ·Jill)! 

ASH LANDFILL 
PT-22 

GW 
ALBW20060 

1/3/2007 
SA 

LTM 

1 

Value .{Ql 

1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 

l·'~f,ijli,:lti;l f;jj1*\~1ll 
, u 
1 U 
1 U 
s u 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 UJ 
1 U 

~u-~rr-:Ji-;l(-m-,p-,jJ-H-:}:=@ 
, u 
lU 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
s u 
1 U 
1 U 
5 U 
5 U 
1 UJ 
1 U 
1 U 
1 U 
JU 

0 .86 J 
1 U 

j,:;::;1 ;!:.1_,.,,; .::i-,i;i~nl 
1 U 

lh:·1 •;·: ::•;!:•<1::!:·,i!ij 

ASH LANDFILL 
P T-22 

GW 
ALBW20066 

3/15/2007 
SA 

LTM 
2 

Volue l,';). 

l U 
1U 
1 U 
1U 
1 U 
1 U 
1 U 
lU 
1 U 
1 U 

j·;u!~_::(~~\':ll'f;ilViU~~, 
1 U 
1 U 
,u 
5 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 

P,:jHJj,Hfij);l;) fiiiH] 
, u 
1 U 
1 U 
1 U 
1 U 
1 UJ 
1 U 
1U 
s u 
1U 
1 U 
5 U 
5 U 
1 U 
1 U 
1 U 
1 U 
JU 

0.51 J 
1 U 

I:~•; ·.~i!;.!-'.:i:)/(.k;!!·:Jil 
1 U 

1,:,,,,;·, ,.-,nm1 

1. The de,1nu1) goal vnlt1e:i; r1re NYSOEC CIR!.S GA Grr,11ndw.lter Standard~ (TOGS 1. 1. 1. June 1998) 

2 . Shadil'\{l lfldic."ltes ,1 oof'lcontrotion nhove GA grr.,ul"".dw,.1ter standard . 

U • COrnf>"Urod was l"\Clt de1er.!ed 
J .. the reported value is and r.stlm:.terl r.nl'\Cer:tra1icn 

r- .'J'•1i 'J''Tr.i¥J~•.'¼,....,..., t"fl(: f\l\""1 \ ~r.1.1,,,.,,.,.,u.vP. .. .po, l'•A.~~,,,.\l'IA •'r'Jl!'rrl'IK A. ,;-;w 0"'" • I~ 

ASH' LANDFILL 
PT-22 

GW 
ALBW200R9 

6,'S/2007 
SA 

LTM 
3 

Va!ueJ.21 

1U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 UJ 
1 U 
1 U 
1 U 

1"n~~;::sv:1mrJ::.£i~~ttl 
1 U 
1 U 
1U 

3.B J 
1U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 

1. 1 J 
1 U 

~k"•!:~;~i:""::_"""··''"•~&"'· ""•r;"' • .-7.:nl 
1 U 
1 U 
1 UJ 
1 U 
1 U 
1 UJ 
1 U 
1 UJ 
s u 
1 U 
1 UJ 
5U 
5 U 
1 U 
1 U 
1 U 
1 U 
JU 

0.72 J 
1 U 

j:rd .<:11i~w.;;mm:s;sj 
1 U 

1::::~\J:·:::~~·h•-'1nl 

ASH LANDFILL 

PT-22 
GW 

Al.8W20104 
11'14/2007 

SA 
LTM 

4 

Valuei!?,l 

1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1U 
1 U 
1 U 
1 U 

1".~~">1•"';;iT'">,"F&"'JJ·"'~i"~,;;;·1rr.ir.,..;! 
1 U 
, u 
1 U 

5.3 
1 U 
1 U 
IU 
1 U 
1 U 
1U 
1 U 

0.82 J 
1 U 

"lm~ !i"''-:0"'·1,"'*"'1~t"'Jtp""·.9"';,H"'•I 
1 U 
1U 
1 U 
1 U 
1 U 
1 U 
IU 
1 U 
5 U 
1 U 
1 U 
5 U 
5 U 
1 U 
1U 
1U 
1 U 
3U 

0 .67 J 
1 U 

J::;r .. =,.i:;.1J!1~1v;! ::.11,;.,.I 
1 U 

J~ .. t .,.;, ...•.• ,.~.<-. n j 

ASH LANDFILL 
MWT-23 

GW 
ALBW200C..S 

1/3/2007 

SA 
LTM 

Value {O! 

4 U 
4U 
4 U 
4 U 
4 U 
4 U 
4 U 
4 U 

4 U 
4 U 

I:}~;,~\ :l!i!1·4:1•;•!1Z~j J 
4 U 
4 U 
4 U 

180 

4 U 
◄ u 
4 U 
4 U 
4 U 
4 U 
4 U 
4 U 
4 U 

l·@P..! f\ 11~ ~-·HfiE:'6,:Jj 
4U 
4 U 
4 U 
4 U 
4 U 
4 U 
4 U 
4 U 

20 U 
4 U 
4 U 

250 
20 U 

:2 .5 J 
4 U 
4 U 
4 U 

12 U 
4 U 
4 U 
4 U 
4 U 

l~':::::·:·::::;:;::1 
10000 U 
10000 U 
12000 

2 U 
260 J 

Pagl!!6or,o 
111;-?J'r.':II 



Facmty 
loc.."lllol\ ID 

Matrix 
S;imple tD 

Sample Date 

QC Code 
Sludy ID 

Sampling Rmind 

Frequency Number 
M;odmum of Cleanup of 

Parzunatu Units Volue Octoclion Goal' Exceedenees 

voes 
1,1 .1-Trtc-.hlo,oethar'\f! UG/L 0.71 J•fo 5 0 
1, I .2 .2· T ,:trar.hlor~1h.·v1t'l UG:1. 0 0% 5 0 
1. 12-Trichlon:i-1.2,2•TrHiuoroelhane UGJL 0 0% 5 0 
1, 1,2-Trichlorot'llhane UG/L 0 0% 1 0 
1 , 1-Did1loroe1ha'le UG1l. 1.1 10% 5 0 
1. 1-Dir.h!oroathone UG/L 2.1 7% 5 0 
1.2.4-Tric-.hlc'in:ibenzP.ne UG/L 0 0% 5 0 
1.2-Dibrrirr11r3-r-hlorc:iropane UG/L 0 0% o.oe 0 
1 .2-Dibromo(llh:lM UGlt. 0 0% 0.00D6 0 
1 ,2-Oich.lnrnhen::cne UG/L 0 0% 3 0 
1,2•Dir.:Non,flthaM UG/L 5.8 10% 0.6 6 
1,2-0ichloropmpane UGIL 0 0% 1 0 
1,3-Dichlombenzene UG/L 0 0% 3 0 
1,4-Oir.hlomhf'!nzeno UG/L 0 0% 3 0 
Aeelone UG/L 2600 48% 0 
Bf!ruf!ns UG/L 0 0% 1 0 
Brnmcxi«:.hlomme!~ne UG/L 0 0% 80 0 
Bromoforin UG/L 0 0% 80 0 
C.-.rbon disulfide UG/L a 0% 0 
C.1rbon 1~1r.-,ehlo<ldc UG/L 0 0% 5 0 
Chlnrnbfo:n?ene UG/L 0 0% 5 0 
Chlnmdibrnmomethane UG/l 0 0% 80 0 
ChloroelMne UG/l 1.1 .5% 5 0 
Ch!Qn,fprm UG/l 27 5% 7 3 
Cis•1.2·O1chlorcit1thr.nc UG/L 720 83% 5 43 
Cis-1.3-Dleh\oropropP.flr. UG/L 0 0% 0.4 a 
Cyclohoitane UG/l 0 0% 0 
Olchlorodlfh1orl)mt11lh."tf'IP. UGIL 0 0% 5 0 
E?twl banzn™' UG/L 1 3 2'/4 5 0 
f:mprcipylbc:rizonc UG/L 0 0% 5 0 
Methyl Acetttl f! UG/L 8 3% 0 
Methyl Te11b11t'jl Ether UG/L 0 0% 0 
Me1hyl bremlrio UG!L 0 0% 5 a 
Me:hyl hlltyl klltonn UG/l 0 no/. 0 
M~hyl r.hlorir11'.: UG/L 0 o•, 6 0 
Methf r,yc;lohc1ranc UG/l 0 O',\ 0 
Mo1hy1 i,t t->yl kt!lone UG,'l 4900 34% 0 
Melhy! iscih11tyl kti!one UG/L 0 Oo/, 0 
MP.thy!f!nr: dilorirle UG/L 18 21% 5 7 
S\yrenc UG/L 0 0% 5 0 
TP.trar.hlor\"lr.lhene UGIL 0 0'/4 5 0 
To1uent'! UG/L 590 24% 5 10 
Total Xylenes UG/L 0 0•1. 5 0 
Trans• 1.2•Oir:iiloroe1hane UG/L 8 50% 5 3 
Trans--1 .J-Dlr:hlororirr.,pene UG/L 0 0% 0.4 0 
Trir.hlor0P,lh('11e VG/L 2700 07% 5 27 
Trid1lc,rof11:1ommclh;"tnl't UG/L 0 0% 5 0 
Vinyl chloride UG,l 180 11•.~ 2 36 
Other 
t.Aang;\f\C~f'; UGIL 56900 100% 300 12 
Ethane UG/l 45 71'1, 0 
Etherie UG/L 200 71•/a 0 
M~thcintt UG/L 23000 aa•to 0 
Sull.ite MG/L 1060 sa~,. 250000 0 
Total Org;1nie C.arbon MG1l. 2050 100% 0 

Notes: 
1. The r:l~,1n11r, go.ii v:lluf!!". :-.rn NYSDEC Cl:t~~ GA Grounrlwntf?r Sl:1ncinrds (TOGS 1.1.1. Jul'\e 1998) 
2. Sh~tflr"I!] it'ld\r.atol'i i'I r,onr..,11tmlion nhovr:i; GA gro11ndw,.t1tr sianrforrl . 

Li .,,, ,:':Ol'T!fW'Und WllS Ml df)1a~c,rj 

J-= !he 1Y:(X')1led valu('! is c1nd r.~im;1lr.rl coricentrAt\on 

P ir,inr, '>!!'l'·'"ll¼n..,, ,,. r,g,; t\A .,,.. l.111'111f•1! l TM\l\r,ni•,.i n .,r,.,,r.,.,r.Jll't",rl><'.,u,'J.R Ar.,nnr,(fl~ A • G'/.' n!'i,,, 111,-

P.ppondl>t A 

Table A-1 
Complote Groundwnler 011fa fo r Ash L;mclfill long Torm Monitoring 

Ash landfill Annual Report 

Sonoea Army Depot Activity 

ASH LANDFILL ASH LANDF<LL ASH LANDFILL 
MWT-23 MWT-23 MWT-23 

GW GW GW 
ALBW20000 ALBW20004 ALBW20110 

3/10/2007 6/6i2007 11/1612007 
SA SA DU 

LTM lTM LTM 
2 3 4 

Number of Nun,ber of 

Time$ S.ampte:& 

Oetacted Collected V.:il\Je IQ] Value {O) Value ~O) 

2 58 •u 'u 4 U 
0 58 4 U 2 U • u 
0 58 'u 2 UJ 4 U 
0 58 4 U 'u 4 U 
6 58 'u 'u 4 U 
4 58 'u 'u • u 
0 58 4 U 2U 4 U 
0 58 4 u 2 U ,u 
0 58 4U 2U 'u 
0 58 ,u 'u ,u 
6 58 4 u f,ntiitl,iui'fl'!iif.:§jJJifilJ • u 
0 56 AU 2U ,u 
0 58 4 U 'u ,u 
0 58 4U 2 U 4U 

28 58 190 190 62 
0 58 4 U 2 U 4U 
0 58 4 U zu AU 
0 58 4 U 1 U 'u 
0 58 4 U 2 U •u 
0 58 AU 2 U AU 
0 58 ,u 2U 4 U 
0 58 'u 2U 4 U 
3 58 4 u 2 U 4 U 
3 58 'u 2 U 4 U 
48 58 iJr1'tt~a~~r'-:iifi!f,fill.tl 3.1 2.1 J 
0 56 4 U 2 U 4 U 
0 58 • u 2 U 4 U 
0 58 'u 2 U 'u 
1 58 4 U 1.3 J 4 U 
0 58 • u 2 U 4 U 
2 58 4 UJ 5,( 'UJ 
0 58 'u 2U 4U 
0 58 'u 2U 4 U 
a 58 20 U 10 u 20 UJ 
0 58 'u 2U 4 U 
0 58 4 U 2U 4 U 
20 58 130 73 25 
0 58 20 U 10 U 20 U 
12 58 4 U 2 U 4 U 
a 58 4 U 2 U 4 U 
0 58 4 U 2 U 4 U 

" 58 l•1)i,':.:w!~•-;iF,(U,~;1 ... ~1 I·· ,l/f.ll~i,n: ?~(i n·Vi!ll 1:;:1:r1.;111:1ff:.if <tml 
0 58 12 U 6U (2 u 
29 58 4U 2 U 4 U 

0 58 'u 2 U 4 U 

39 58 ,, u 2 U 4 U 

0 56 'u 2 UJ • u 
41 56 ·-~hffi :?iiii.;i \:.'i:!._i,f'Jf 2U !:fr: ir,!.1,,;1:1m~i:.t)J 

,2 12 ;11;.~!'?.'lPJ;'l9~(l(1 
17 24 45 4.1 0.66 
17 24 5.9 0.28 0 .39 
21 24 23000 18000 17000 

" 24 2 U 2 U 2.7 
24 24 210 303 155 

ASH LANDFILL ASH LANDFILL 
MWT-13 MWT-24 

GW GW 
ALBW20109 ALB\.\'20063 

11/1£/2007 1/3(2007 

SA SA 
LTM LTM 

4 1 

Value jO) V;,h1e !O} 

10 l) 0.71 J 
10 U lU 
10 U IU 
10 U 1 U 
10 U 0.81 J 
10 U 1 U 
10 U 1 U 
10 U 1 U 
10 U 1 U 
,o u 1 U 
10 U 1 U 
10 U ,u 
10 U f u 
10 U 1 U 
64 42 U 
10 U 1 U 
10 U lU 
,au 1 U 
10 U 1 U 
10 U IU 
10 U 1 U 
10 U lU 
10 U 1 U 
10 U 1 U 
10 U ImJF=''i~;~it:z':t,~:i11"l 
,o u 1 U 
10 U 1 U 
10 U 1 U 
10 U 1 U 
,o u 1 U 
,ou 1 U 
10 U 1 U 
10 U 1 U 
50 U SU 
10 U 1 U 
10 U lU 
26 J 24 
50 U SU 

l'N:!ii!il'i!P,;•i::f.·'.ff,(:J?I 1 U 
10 U 1 U 
10 U 1 U 

i"lf-'ii[ '-"'"•"'ir''~'S7DI 1 U 
30 U au 
10 U 2.1 
10 U IU 
10 U 0.94 J 
,o u ,u 
,o u j.s·N·i::: ~~ •: :rt:'.nr:;1_1Jj 

0.48 
0.3 

15000 
2.8 
147 

ASH LANDFILL 
MWf-24 

GW 
ALBW2007B 

3/15/2007 

SA 
LTM 

2 

Value {O) 

0.58 J 

'u ,u 
,u 

0.83 J 

'u ,u 
1 U 
1U 
1 U 
1U 
1 U 
1 U 
1 U 

54 

'u 
1 U 
1U 
1 U 
IU 
1 U 
1 U 
1 U 
lU 

1,;;,.\';i·,!,:1'-i.ifh/\~f·!fil 
1 U 
lU 
1 U 
,u 
,u 
1 UJ 
lU 
1 U 
SU 
1 U 
1 U 

36 
5 U 
1 U 
1 U 
1 U 
1 U 
3 U 

0 .88 J 
1 U 
1 U 
1 U 

i''""""'"'°' '''-l'i,ii:ISI 

Pa ga 7 o f 10 
·.;t1,,7".'lw. 



F~c.lhty 
Locallon 10 

Mnltia: 
S11rnple1 tO 

Sample Date 

QC Code 
St~1dy 10 

S;-im;,Jlnn ~rmrw1 

Pnramelcr:r 

voes 
1,1.l•Tl'ir,hlomolhflne 
1.1 .2.2-TcnachlnroMh.,ne 
1, t.2-Trichloro-1.2.2-Trifluorof!lhMP. 
1, \.2 -Trleh!omf!lhanc 
1,~•Dict,loroe!hnnl!l 

1, 1-0ir,hloror.lhene 
1,2.4-Tric:hloroben;i:cne 

1 ,2-Dibrcnio<l-chloropropMe 
1 .2-0ibro1T10el hane. 
1.2-C>i<:t,lorob4)nzent'l 

1.2-Diclilomothano 
l ,2-Dichlompmpane 
1,3-Clr.tik>robeniene 
1,4-0ic:hbrohenzenn 
Acetone 
Benzene 
Bmmodich\orometh.'lne 
BrufTIOform 
C.irbon di,.u1fide 
Carbon lolmchloridc 
Ch!orC',horizene 
CNorodlhrr.>momat\iant'l 
Chlorc(l!h..".lne 
Chlorofo1·m 
Cls• 1.2-Di<::olo•·oelhr.n" 
Cis-1.J-Oichloropro~ne 
Cyclohe,;;,ne 
D!c:hlorodiRuoromelhnne 
l;thyf h,,n1.enfl 
l!IOpt'('lpylbt:nz.ene 
Methyl Aee1nte 

Melhyl T er1bl•lyl Ether 
Methyl hfomide 
Methyl butyl ketone 
MelhY1 eh!oridl'! 

Methyl cyr.lohexane 
Methyl r.1hyl ketone 
Methyl iimh1.1ty{ \(e\one 

Mothy!t'lne r:hlQrlde 

Styrene 
Tetrao:hloroethenc 
Toluene 
Total Xylene~ 
Trana-1.2-Dlehlorol'!1hr.r.tJ 
Tran/l.-1 .3-Dic:hli:iroprnpe!M 
Trichlomo1t~ne 
Trichlof(lfluommeth.1ne 
Vinylr.hlt,ridf! 
Othe r 
~.fo.ng.lr\f'JSC 

Ethane 

E!hene 

Melh:\M 
Suifat~ 
T 01111 OrgbniG C~rbon 

Note,:,;: 

Frequency 
Mnxlmum of 

Units Valuo Octoction 

UG11. 0.71 3",i, 
UGIL o 0% 
UG/L o 0% 
UG,t. o 0% 
UGIL 1. 1 10% 
UG/L 2.1 7% 
UGIL o 0% 
UGIL o 0% 
UG/L o 0% 
UGIL 0 0% 
UG/L 5 .6 10% 
UG/L o 0% 
UG/L o 0•1o 
UG/L o 0% 
UG/L 2600 48% 
UGIL o 0% 
UGIL o o,. 
UGiL o 0% 
UG/L o 0% 
UG/L 0 0% 
UG/L o 0% 
UG/L 0 a,~ 
UGJL 1,1 5% 
UG/L 27 SDJ. 
UGJL 720 83°,t, 
UG/L o 0% 
UG/L a 0% 
UG/L 0 Oo/o 
UG/L 1.3 2% 
UG/L o 0% 
UG/l 6 3% 
UG/L o 0¾ 
UG/L o 0% 
UG/L o 0% 
UG/l o 0% 
UG/l o 0% 
UG/L 4900 34% 
UG/l o 0% 
UG/L 18 21¾ 
UG/L o 0% 
UG/L o 0% 
UG/l 590 2<% 
UG/l o 0% 
UG/L e 50'/, 
UGIL 0 0% 
UG/L 2700 81'1, 
UG/L o 0% 
UG/L 180 719/, 

UG/L 56900 100% 

UG/L 45 719/, 
UG/L 200 719/, 
UG/L 23000 88o/, 
MG/l 1060 56"/4 
MG/L 205-0 100% 

Cleanup 
Goal' 

0.04 
0.0006 

J 
0.6 

1 

60 
60 

5 
5 
60 
s 

0 .4 

O.< 

300 

250D00 

Appendix A 
Table A-1 

Complete Groundwt1Icr Diltt1 for A~h L11ndfil\ Long Term Moni1oring 
Ash Lindfil! Anriul'II Report 

Nurnber Number of Number of 
o f Tlmu Samplo:s 

Exceadenccs Oetec1ed Collected 

43 
o 

10 

o 
J 
o 

27 
o 
38 

12 

o 

a 
28 

48 

o 
o 

a 
a 
o 
0 

20 

0 
12 
o 
o 
14 

o 
29 
o 
39 
o 

41 

12 
17 
17 
21 
14 
24 

H 
H 
D 
H 
H 
H 
H 
H 
H 
u 
u 
u 
u 
H 
H 
u 
H 
u 
u 
H 
H 
u 
H 
u 
H 
u 
H 
H 
H 
H 
H 
H 
H 
H 
H 
u 
5-0 
u 
u 
H 
u 
u 
H 
u 
H 
u 
H 
u 

12 
M 
M 
M 
M 
M 

Seneca Army D•pot Activity 

ASH LANDFILL 
MWT-21' 

GW 
ALS'Ninao2. 

6!5/2007 
SA 

LTM 

3 

V;;i lLre {Ol 

2 U 
2U 
2 UJ 
2U 

1.1 J 
2U 
2U 
2U 
2U 
2 U 
2U 
2 U 
2 U 
2 U 

73 
2U 
2 U 
2 U 
2U 
2U 
2 U 
2 U 
2 U 
2 U 

1:r.~~?Wtff'>1w~1rm1J 
2 U 
2 U 
2 U 
2 U 
2 U 
6 

2U 
2U 

10 U 

2U 
2 U 

40 

10 u 
IJ 
2 U 
2 U 
2 U 
6 U 
2U 
2u 
2U 

~,-.~:::~ .. ,.~.,:~1;:~·,.:~-""··..,"'.":!=,;tJ 

~SH LANDFILL 
M\l\l"f.24 

GW 
ALBW7ntC7 

11!13.'2007 
SA 

LTM 

Value i£U 

,u 
1 U 
1 U 
1 U 
1 U 

'u 
1 U 
1 U 
1 U 
1 U 
1 U 

'u 
1 U 
, u 
5 U 
1 U 
1 V 
1 U 
1 U 
l V 
,u 
1 U 
1 U 
1 U 

p;~mmwmm1£16~11 
1 U 
1U 
1 U 
1 U 
1U 
I UJ 
1 V 
1 U 
5 tJJ 
, u 
, u 
SU 
5 U 
1 U 
1 U 
1 U 
1U 
3 U 
1 U 
1 U 

1.6 
1 U 

~, .. :~~-.'.~j/·~;/;\~f.':(~.,.;;~:.~,~~;.~~1:~=-~1 

ASH LANDFILL 
PT-17 

GW 
Al6W20058 

1,'2/2007 

SA 
LTM 

Valuti,i2t 

,v 
,u 
1U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 V 
1 U 
1 U 
1 U 

9.3 U 
1 U 
1 U 
, u 
1 U 
, u 
, u 
1 U 
1 U 

====,,.,;,'Li 
11m<•ut.r:if;t1@"(}:111J 

1 U 
l V 
, u 
1 U 
1 U 
1 U 
1 U 
, u 
5 U 
1 U 
1 U 

s., 
s u 
1 U 
1 U 
1 U 
1U 
JU 
1 U 
,u 

fo~.~ht-~,~11~~ir;n~:':nl 
1 U 

fiV~!;:~<:t',\?1:{,/:-t,;gqfl 

1. The dMn\lll go,11 "-r.'!lue.,o; ar!'! NYSOEC Cl;iM GA Groundw.1t~r S!.1ndnrd~ {TOGS 1. t. 1. June 1998) 
2. Sh.,.dln<J lndic:1!e1> a oonceri.tr;:ilion above GA gtour.dw:,.ter :stnnd;1td. 

U "' corr.pound wa& noI detttt:led 
J:. Iha fBportr,d v~lue fs and es11rl"lnt00 conc~ntmtinn 

r' \Ni';"1<"J{"'.t'-".."1-.n~.;,;'(\r; r,A.M\ 1.M<lfi~ 1.1'?,T•>r>N 'll!l f;otp1'111'.f,r."1mti'r-1'~'-'1. ,\J,f."'1'~1• A, GW !1"'" ll1:'I 

ASH LANDFILL 
PT-17 

GW 
ALBW2007J 

3115/2007 

SA 
LTh1 

2 

Value !.Ql 

2 U 
2U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2U 
2 U 
2U 
2U 
2U 
2U 

22 
2U 
2 U 
2U 
2u 
2 U 
2 U 
2 U 
2 U 
2 U 

l~~:-flitifl'l 11~W;~:;,:Jnj 
2 U 
2U 
2U 
2V 
2U 
2 UJ 
2U 
2U 

,o u 
2 U 
2 U 

11 

10 U 
1.2 J 

2 U 
2U 
2U 
6U 
2U 
2 U ~h~;,_,,~,,,~w~,,~m~•1~~-(1"'n,=1:1J 

2 U 
li'~=?i~~w-~;~=r-:-mi't;nl 

ASH LANDFILL 
PT-17 

GW 
ALSV:/7.00P.7 

6!512D07 

SA 
LTM 

3 

V;,ltl(,!£l 

1 U 
,u 
1 UJ 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
5 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
,u 
,u 

~l·'"'·.-:1t"'·r"'1:f"'i',"'tf~i':i"'i1'!"'1:;t""'~9j 
1 U 
1 U 
I U 
tu 
1 U 
1 U 
1 U 
1 U 

SU 
,u 
1 V 
SU 
SU 
'u 
1 U 
1 U 

'u 
3 U 

0.77 J 
1 U 

3.4 
1 UJ 

""j·r"'JC'"~:;1"":·,-:"';~i"'j:l"'!f."'ti\,,;;;9;:.l9j 

ASH LANDFILL 
PT- 17 

GW 
ALBW2il lQ2 

11.'1312007 
SA 

LTM 

V<.1!ue iQ.1 

,u 
,u 
1U 
,u 
1U 
,u 
IV 
1 V 
,u 
1 U 
,u 
1 U 
,u 
1U 
5 U 
1 U 
1 U 
1 U 
1 U 
1 V 
1 U 
1 U 
1U 
,u 

"f:i~"'~1r"'1."';w"'r ~""::1"'z15"'%~"'i·•::1'1 
1U 
1 U 
1 U 
1U 
1U 
1 UJ 
1 U 
1 U 
5 UJ 
1 U 
1U 
s u 
s u 
,u 
1U 
,u 
1U 
Ju 

n .54 J 
, u 

l·~ !'i!' ,w 1; !!~ iT:~/ 1 /1 t! l'Sj 
1 U 

t~••;:i !•i.,._:-;i ;::,:~;y,)r12\ 

PDge 8 o! 10 
1..-r~•;nm. 



Fa,crlily 
Lor .. ,li(:.n tD 

Matrix 
S:u,'f')lnlO 

S11mple Date 
QC Code 
Study 10 

Snrnpling Romd 

Frequency Nurnbar 
Maximum o f CIC!anup of 

Pziramcter Units Value Oetaction Goat' Elleeedunccrs 

voes 
1,1, 1-Tl'ir.hlc'lroethi'lll"!P. UG/L 0.71 a,, 5 0 
1, 1,2.2· Ten,1l':.hloffi'l fh.,nr, UG/L 0 0 •1. 5 0 
1, 1.2-T richlnro- 1.2 .2• Trtfluome!hanr. UGIL 0 O'k 5 a 
1, 1,2 -Trich!oroP.:thane UGIL 0 0% 1 a 
1, 1-0ir.hlnmell-..,.,e UGIL 1.1 Ill'/, 5 0 
1,1-0lr.t"llnT'Of':lhfme UGIL 2.1 71'. 5 0 
1,2 ,4• T rh:hlorobenzcn~ UGIL 0 0% 5 0 

1,2-0:hro!TIO•J•r.hlomprop.,~r. UG.IL 0 0% 0 .04 0 
1,2-Dihr~l'T'lnfllh.'1n" UGIL a or, 0.0006 a 
1,2•Dir..\"11nro~n:i:en., UGIL 0 0% 3 0 
1,2-[)i(-.hlon:>Pllh;,ne UGIL 5 .6 10•1, 0.0 6 
1,l•Dir.hlotopmpanr:i UG1l 0 0% ' 0 
1.3-Dir.hlombenzeno UGIL 0 0% 3 0 
1,4-0ichlnrohenzenn UG/L 0 0% 3 0 
Ace!ol"!n UGi l 2600 48"4 0 
Sem:ene UG/L 0 0% I 0 
Brorrortir.hlomrnelhtine UGIL 0 0% 80 0 
Bmmoform UGIL 0 0% 80 0 
Carbon dim11ftrle UG/L 0 0% 0 
Cart,an 1l'llrnc.hlorklc UG/L 0 0% 5 0 
Chlor01,e,,zene UGIL 0 0% 5 0 
Ch!orodlbrornomett"lane UGIL 0 0% BO 0 
Chloroethane. UG/L 1.1 5•~ 5 0 
Chloroform UG/L 27 5•1. 7 3 

Cls· 1.2•0h;hloroelhcnc UGi l 720 83% s 43 
Cis-1 ,3-0lchloropropenc UGIL 0 0% 0 .4 0 
C>-clohr.xnM UGIL 0 0% 0 
Oichlorudifl1JOml"nf!thnne UGIL 0 0% 5 0 
Ethyl br.:n1,ene UGIL 1.3 2% s 0 
l!-orropyihen:ftne UGIL 0 0'k s 0 
M"thy! AcP.tale UGIL 6 3% 0 
Methyl T er1hutyl Eth Dr UGIL 0 0% 0 
Methyl bromide UGIL 0 0% 5 0 
Methyl hutyl krnonn UGIL 0 0% 0 
Methyf r:hl<trif!u UG/L 0 0% s 0 
Methyl ,;:yr.lohexi,M UGIL 0 0% 0 
Methyl elhy l kf?!One UG.'L 4900 34% 0 
Methyl lt.nbutyl lcotnnft UGIL 0 0% 0 
Melhylftne ch1Qridc UG/L 18 21% 5 7 
S1yrene UGiL 0 0% 5 0 
Tetrach!QrQt!ll',nnn UGil 0 0% 5 0 
Tol"ene UGIL 590 24o/,t 5 10 
Total X.ytr.nos UGIL 0 0% s 0 
Trans • 1.2•Dic.hlnroP,thcnc UG/L • 50¾ s 3 
Trari5 · 1.3-0ic.h1Qmwopeot? UG/L 0 O•la 0.4 0 
Trichlomcthcm, UG/l 2700 67% 5 27 
T rk:hlo•'OOUOfOmP.th;me UGIL 0 0% 5 0 
Vmyl chloo'ide UG/L 160 71% 2 36 
Othor 
MRngariese UG/L 56900 100% 300 12 

E1hane UG/L 45 7 1% 0 
Ettiene UG/l 200 71% 0 
Methan~ UG/L 23000 88% 0 
Sulfo1e MG/L 1060 58% 250000 0 
TO!ill Org9r,;c Carhon MG/L 2050 100% 0 

Notes: 
1. The cle;i r,up go;il vnllia,: :1rtt NYSOEC Clas!'; GA. G1011ndwc1tor St.indrtrds (TOGS 1,1 .1. June 1QQ8) 
2. Shnding lrvlict1,le:I' a ccnif:.entrl'ltlon above GA 9ro11ndwfller ~ta r,dard . 

U • compound w;is not dP.1P.:~led 
J .. tho reportr-ii Vi'1h 1e Is c1nd ftSlirnAted c.onr.r.nlr:,llol"\ 

l"' Jl"tr.f"tC't)ll":..;1,:..,r"II'"' !"Or: r-,.,,,11 rrvf!'.t, 1,1M·~, ,..,..,111 r;,:,;.('lfl\Ar.r,t'!"{lr:'.r.i,·o,AA ,'\;'>fl'lt\,"tl'I A . n ,,. !"11\111 m 

Appcndhc A 

Table A·1 
Complete Gr(lur,dwntu Ont.11 for As h L:mdfill Long Te rrn Mo,,itoring 

Ash L.tndfill Annunl Report 
Senoca A rmy Oepo1 Aclivity 

ASH LANDFILL ASH LANDFILL ASH LANDFILL 
MWT-7 MWT-? l\tVVT"-7 

GW GW GW 
ALB\i\'20{';,ii.2 ALBW200?7 ALBV.120091 

l,'4/2007 3/15/2007 615/2007 
SA SA SA 

LTM LTh·I LTM 
1 2 3 

Nurnberof Numba r o f 
Times Sarnplos 

011 1 ■1:tod Collcc!ed V.;il ue (Ol Value (0) Value {OJ 

2 58 ,u 1 U 1 U 
0 58 1 U 1 U 1 U 
0 58 1 U 1 U 1 UJ 
C 58 1 U 1 U 1 U 
6 SB TU 1 U 1 U 

• 58 1 U 1 U 1 U 
0 58 I U 1 U 1 U 
0 58 1 U 1U 1 U 
0 58 1 U 1 U 1 U 
a se I U I U 1 U 
6 58 , u 1 U 1 U 
0 58 1 U 1 U 1 U 
0 58 1 U 1 U 1 U 
0 58 1 U 1 U 1 U 

28 58 5 U 5 U SU 
0 58 1 U 1 U 1 U 
0 58 1 U 1 U 1 U 
0 58 1 U 1 U 1 U 
0 58 1 U 1 U 1 U 
0 SB 1 U 1 U I U 
0 58 1 U IU 1U 
D 58 1 U 1 U 1U 
3 58 1 U 1 U 1 U 
3 58 1 U 1 U 1 U 

48 58 f/i~:l;jli:'iS-'.Ji~'['f!iEJSI J-;;#1:;r1f"i".'',.:'·',\!l"·;-41I f;~t::1!.tjA.W~Ul{0~'6Jj 
0 58 1 U 1 U 1 U 

0 58 1 U 1 U 1 U 
0 68 1U 1 U 1 U 
1 58 1U 1 U 1 U 
0 58 1 U 1 U 1 U 

2 58 1 U , UJ 1 U 
0 58 1 U 1 U 1 U 
0 58 1 U 1 U 1 U 
0 58 5 U 5 U 5 U 
0 58 1 U 1 U 1 U 
0 58 1 U 1 U 1 U 

20 58 5 U 5 U 5 U 
0 68 5 U 5 U SU 
12 58 1 U 1 U 1 U 

0 58 1 U 1 U 1 U 
0 58 , u I U 1 U 
14 58 , u 1 U IV 

0 58 3 U JU JU 
29 SB 1 U ,u ; u 
0 58 1 U 1 U lU 

39 56 1~r.11i{}~ il''j·~!.:(il.: '.◄90I lt'JiiiJWWi!Wtffi!OI l;ii~lilijil'l!:1~1il1f! IOI 
0 58 I U 1 U 1 UJ 

41 58 0 .51 J 11i~:~tf&!;W21i21~!~.'Ji!1I l:!:i!f f~lf~ ol{i!Wi!lll 

12 12 
17 24 
17 24 
21 24 
14 2• 
24 24 

ASH LANDFILL ASH lANOF'lLL 
MWT-7 PT-2J 

GW GW 
f..Li3W20106 ALS'N?OOfi 1 

i 1'131.2007 ll2i2007 

SA SA 
LTM LTI~1 

4 

V.ilm:{Q) Varue (Ol 

1 U ,u 
,u ,u 
IU I U 
fU I U 
,u 0.68 J 
,u 1U 
: u 1 U 
,u 1 U 
,u , u 
1 U 1 U 
,u ,u 
1 U IU 
I U 1 U 
1 U 1 U 
SU SU 
1 U 1U 
1 U IU 
1 U ,u 
1 U 1 U 
1 U ,u 
1 U 1 U 
1 U 1 U 

0.65 J 1 U 
1 U IU 

lrf•fj~~ti~:~r£t~,1tr~E I l!\'r9 i:r'\~~0:~~=.;!}i~'il 
1 U , u 
1 U I U 
1 U I U 

'u 1 U 
,u ,u 
1 UJ ,u 
1 U IU 
I U ,u 
S UJ SU 
I U IU 
1 U ,u 
SU SU 
SU 5 U 
1 U 1 U 
IU 1 U 
lU 1 U 
,u 1 U 
3 U 3 U 
,u 0.86 J 
1 U 1 U 

1·~Ji·"'~•,'-(:~r~'::5ti!I 4 

IU 1 U 
J:•.;rt~•it'~~;;to:tl 0.6 J 

ASH LANDFILL 
PT-24 

GW 
AL8W2u076 

3115.12007 

SA 
LTM 

2 

V~lue (OJ 

1U 
1 U 
1U 
, u 
1 U 
1 U 
IU 
1U 
1 U 
1U 
1 U 
I U 
1 U 
1 U 
5 U 
,u 
,u 
1 U 
1U 
1 U 
,u 
1 U 
1 U 
,u 

1.=:=,1•::1c',~-;~~:1w;"31l) 
,u 
I U 
1 U 
1 U 
1 U 
1 UJ 
1 U 
1 U 
SU 
1 U 
IU 
5 U 
5 U 
1 U 
1 U 
,u 
1 U 
3 U 

O.B1 J 
IU 

2.B 
,u 
1 U 

Pa9e g of 1D 
'\."l,·Y.<)ll 



Facility 
Loc.,tlOn ID 

Ma1rb: 
S.-implt! 10 

S;amplfl 0;1te 

QCCoclt! 

Study ID 
S.i,mpling R<'lul"\d 

frequency Nt1mbcr 
Mnlm um of Cleanup of 

P.:1 r,,.rnetnr Units V11luo Oetoction Goal2 Exceedonccs 

voes 
1, I . 1-T richbmelhanft UG/L 0.71 Jo/, 5 0 
1, 1.2.2· Tr.trm:h10rooH,,1nP. UG/L 0 0% 5 0 
1, I ,2-Tfichloro-1 ,2,2•TrHluoroeth.,ne UG/L 0 0% 5 0 
1, t.2 -Trich\'.Jmelt>.'\ne UG/L 0 0% 1 0 
1, 1-Di:-.lilnrnelharin UG,1- 1.1 10'¼ 5 0 
1, 1-0kt-rloroethcne UG/L 2.1 7% 5 0 

1,2,4-Trich\ornbenzrn->c UGIL 0 0% 5 0 

1.2 ·0lb•orrio•~•r.hk>ropmP<\nr. UG,'L 0 0% 0.04 0 

1,2•0ih•·orrw,,:th:mn UG/L 0 O'l'1 0.0006 0 

1,2-Dir.hlornbt?ru;f!M UG/L 0 0% J 0 

1,2-Dichli,roellianc UG/L 5 .6 10•.t. 0 .6 6 

1,2-0ir,!ilQroprop;me UG/L 0 Oo/, 1 0 

1.3-0td,lorobcnzene UG/L 0 0% 3 0 

1.4-Dlchlorobenzene UG/L 0 0% 3 0 

Ace:kil"le UG/L 2600 48% 0 

Benzene UG/L 0 Oo/o 1 a 
Stnmc:iriichlclmr'Tlt'llh."lnn UGJL 0 0% RO 0 

6,omolorm UG/L 0 Oo/1 BO 0 

Carbon dl.!.1Jlfkltt UG/L 0 0% 0 

Carbon tetrachlorldn UG/L 0 0% 5 0 

ChlortlOMzm,r, UG/L 0 0% 5 0 

Chl.orod1bromornalh-"ne UG/L a o-:. 80 0 

Chl('lroethnM UG/L 1. 1 5% s 0 

Cf.Jor~for,n UGJL 27 5'l'. 1 J 
C i$· f .2-0ic:hloroothene UG/L 720 BJ% s 43 
Cls· t .J.Qi,:.hloropropcr.e UG/L 0 0% 0.4 0 

Cyc:bhe1;\na UG/L 0 O'r. 0 

Dichk>rodi0UOl'Orneth.'lrte UG1l 0 O'ro s 0 

Ethyl benzene UG/L 1.3 2% 5 0 

lsopn>pylbcnzene UG/L 0 0% 5 0 

Me1hyl A.ee,~t~ UG/L 6 3~. 0 

Metl\yl Terthutyt Et~r UG/L 0 0% 0 

Me:ttiyl brcm,itic UG/L 0 0% s 0 

Mi,thyl hutyl lcntono UG/L 0 o•. 0 

Methyl r.hlori(ie UG/L 0 0% 5 0 

Methyl cyclohel(;,nc UG/L 0 Oo/, 0 

Mothyt ethyl k:ctone UG/L 4900 34% 0 

Mothyl ii;obulyl kctr.ne UG/L 0 0% 0 

Mclhylf'lrw: chloride UG/L 1B 21% 5 7 

Styrnne UG/L 0 0% 5 0 

T etrtlchlotoelhene UG/L 0 0% 5 0 

Toluene UG/L 590 24o/, 5 10 

Total XyJencs UG/l D 0•4 s 0 

Trans • l ,2-0it:hlor()ftlhP.1'H! UG/L 8 50% s 3 

Trans-1.3-0ichloropmpcM UG/L 0 0•1. 0.4 a 
TrkhlQfm,lhenr. UGIL 2700 67% 5 27 

Trichlorolluoromo1h.,ne UG!L 0 0% 5 0 

Vinyl chloride UG/L 180 71% 2 36 
Other 
Mar,gnnf'JU! UG!L 56900 100% JOO 12 

Elh;,ne UG/L 45 71% 0 

E.1hen e UGiL 200 71% 0 

Methal"\e UG!L 23000 88% 0 

Sulfate MG1l 1060 SB¾ 250000 0 

Total Organic CB1rbon MG/L 2050 100~~ 0 

Notes: 
1. The cieamip 9C"1al VAiues Al'~ NYSDEC Clas!- GA Gro11ndw;itr.r St;,nclrtrds (TOGS 1.1 .1, June 1998) 

2 . Sh.,ding indlcnle=,:; a concootrntion abovt'I GA groundw31er standard . 

U =- r,i,rnpo11od was not detected 
J "' lhe rr.po'1ed v:ilue. L-. and u.lhnatod conc:ei1lra!lon 

r, .'.Pl'T'f'l"'4j),'tf1\..",c"<V •• r!'lc: l'.i\~ t .'w.1'11~ l n,u,,.,,., ,.; t:.:{tr..::fMPf"1'¥k""',Nl •·\f'lr••lf'"'11s A - r:,•t: n.,,l'I (Ii. 

Appcindh1 A 

TablciA, 1 

Complele Groundwnter 0;1ta for Ash L.:m dfil\ Long Term Monitoring 

Ash L,ndfill Anni.Joi R~por1 
$once.:. Army Dopol Ac1ivily 

ASH LANDFILL ASH LANDFILL 
PT-24 PT-24 

GW GW 
ALB\l'\r20000 ALB'A'201 05 

6/512007 11i13i2007 
SA SA 

LTM LTM 

3 4 

Numborof Num ber of 

Times S amp les 

0 ~tec1cd Collected Vnl11e (Ci varue (Oj 

2 SB ,u ,u 
0 SB ,u ,u 
0 56 'UJ ,u 
0 56 ,u ,u 
6 SB 0.75 J 0.56 J 

• SB ,u 1 U 

0 SB 1 U 1 U 

0 56 ,u tU 

0 SB 1U 1U 
0 5B IU ,u 
6 SB IU 1 U 

0 SB 1 U 1 U 

D SB 1 U 1 U 

0 SB 1 U 1U 

28 SB SU SU 

a SB 1 U 1 U 

0 SB 1U 1 U 

0 56 ,u 1 U 

0 SB 1 U 1 U 

0 58 1 U 1 U 

a SB 1 U 1U 

a 58 1U 1U 

3 58 1 U 1 U 

3 SB 1 U 1 U 

•B SB 1·~:i:l?Ite:ri1z:~~;;1;;60j 1•,1,···>l' /~•,:i1•1··:;J,1 
0 58 1 U 1 U 

a SB 1 U 1 U 

0 58 1 U 1 U 

1 SB tU 1 U 

0 SB 1 U 1 U 

2 5B 1 U 1 UJ 

0 58 1 U 1 U 

0 58 1 U 1U 

a 58 s u 5 UJ 

0 58 1 U 1 U 

0 SB IU 1 U 

20 SB 5 U 5 U 

0 58 5 U 5 u 
12 SB 1 U 1 U 

0 sa 1 U 1 U 

0 58 1 U 1 U 
14 58 1 U 1U 

a 58 3 U 3 U 

29 58 1.6 1 U 

0 58 1 U 1 U 

39 SB 3.1 3.8 

0 58 1 UJ 1 U 

41 58 I •t~ if;jl(r'.r,:w~ieWi~~~I 'u 

12 12 
17 24 
17 24 
21 2, 

14 2, 

24 24 

ASH LANDFILL 
MW-56 

GW 
ALBW20072 

1/-11;!007 

SA 
LTM 

1 

V;1l\1e{Oj 

1 U 
1 U 
1 U 
1 U 
1 U 
IU 
IU 
tU 
1 U 
1 U 
1 U 
1 U 

1 U 
1 U 
SU 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 

1 U 
1.2 

1U 

1 U 

1 U 
1 U 
1 U 
1U 
1 U 
1 U 
SU 
1 U 
1 U 

5 U 
5 U 
1 U 
1 U 
1 U 
1 U 

JU 
1 U 

1 U 
1U 

1 U 
1 U 

ASH LANDFILL 
MW-56 

GW 
ALB\\'20 101 

6/612007 

SI\ 
LTM 

3 

Va luei 10} 

1 Li 
,u 
l UJ 
1 U 
1 U 
,u 
1 U 

1 U 
IU 
1 U 
,u 
1 U 
IU 
1 U 

SU 
1 U 
1 U 
,u 
IU 
1 U 
1 U 
1 U 
1 U 
1 U 

1.7 
1U 

1 U 

1 U 
1 U 

1 U 
1 U 
1 U 
1 U 
5 U 
1 U 
1 U 
5 U 
s u 
1 U 
1 U 
1U 
1 U 
JU 
1 U 
1 U 
1U 

1 UJ 
1 U 
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Appenaix B Figure B-1 

::a -C> 

Regression Plot of Well Concentrations At MWT-25 
Ash Landfill Annual Report 
Seneca Army Depot Activity 

90 --.-------------------------------------------, 
1st Quarter 2nd Quarter 3rd Quarter 4th Quarter 

80 -+-------~,__- ----------------------------------1 
y = 4E+68e-o.oo39x 

R2 = 0.6351 -+-TCE 

70 1 ------j--------\----------------------_J - cis 1,2 - DCE 
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- Expon. (TCE) 

60 1 --7 ~ c__-------\------------------- - Expon. (VC) 
- Expon. (cis 1,2 - DCE) 

.:. 50 g r-~~~~-~ ~~--~~----------------------J 
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G> 40 -
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C 
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0 
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20 +---------------------------....:::,,,,.,;~-..::,--------------1 

10 ,..... 

o I 7 < 
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ND = not detected. 
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Appendix B Figure B-2 
Regression Plot of Well Concentrations At MWT-26 

Ash Landfill Annual Report 
Seneca Army Depot Activity 

25 --.--------------------------------------------, 
1st Quarter 2nd Quarter 

y = 1 E+111 e-0.oossx 

R2 = 0.9486 

3rd Quarter 4th Quarter 

20 +------ .---------------------------------------

-+-TCE 

~ 15 ...._ cis 1,2 - DCE 
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J:: Y = 3E+83e·
0004

9x - Expon. (TCE) 

~ R
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C 
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5 ~ 

y = 2E+98e-o.oossx 
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Appendix B Figure B-3 

::J" -C) 
::s -

Regression Plot of Well Concentrations At MWT-27 
Ash Landfill Annual Report 
Seneca Army Depot Activity 

60 -,--------------------------------------------------, 
1st Quarter 2nd Quarter 3rd Quarter 4th Quarter 

50 +-------------------------------------------, 

y = 3E+106e-o.oos2x 

R2 = 0.7189 -+-TCE 

- cis 1,2 -DCE 
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Apr-07 Jun-07 

Time (months) 
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Appendix B Figure B-4 
Regression Plot of Well Concentrations At MWT-28 

Ash Landfill Annual Report 
Seneca Army Depot Activity 

14 -y------------------------------ --- --- --- -------, 
1st Quarter 2nd Quarter 3rd Quarter 4th Quarter 

12 

I ~ ND ND ND 
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Appendix B Figure B-5 

-..J -C> 
::I -

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

300 ---.-------------------------------------------, 
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R2 = 0.802 
~TCE 

~ cis 1,2 - DCE 
_,._ VG 

200 - Expon. (cis 1,2 - DCE) 

- Expon. (VC) 

- Expon. (TCE) 

C 
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Appendix B Figure 8-6 
Regression Plot of Well Concentrations At MWT-22 

Ash Landfill Annual Report 
Seneca Army Depot Activity 
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Appendix B Figure 8-7 

-C 
0 
;; 
e -C 

Regression Plot of Well Concentrations At PT-22 
Ash Landfill Annual Report 
Seneca Army Depot Activity 
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Appendix B Figure B-8 
Regression Plot of Well Concentrations At MWT-23 
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Appendix B Figure B-9 
Regression Plot of Well Concentrations At MWT-24 

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

Ash Landfill Annual Report 
Seneca Army Depot Activity 
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