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1.0 INTRODUCTION 

1.1 PURPOSE AND ORGANIZATION OF REPORT 

This Feasibility Study (FS) report for the Fire Training and Demonstration Pad (SEAD-25) and 

Fire Training Pit and Area (SEAD-26) site at the Seneca Army Depot Activity (SEDA) is a 

continuation of the Remedial Investigation/Feasibility Study (RI/FS) process required for 

compliance with the Comprehensive Environmental Response and Compensation Liability Act 

(CERCLA) of 1980 and the Superfund Amendments Reauthorization Act (SARA) of 1986. This 

program has been performed under the guidance of the US Environmental Protection Agency 

(EPA), Region II , and the New York Department of Environmental Conservation (NYSDEC). 

The RI was completed in 1996 and the final draft RI report was submitted to EPA and NYSDEC. 

The purpose of the RI was to fully characterize the nature and extent of human health and 

environmental risks posed by the SEAD-25 and -26 site. 

SEDA is under the command control of the Tobyhanna Army Depot in Tobyhanna, PA. SEDA 

is currently an active Army facility, however, the depot has been placed on the closure list for 

BRAC 95. SEAD-25 (inactive since 1987) and SEAD-26 (inactive since 1994) are part of SEDA. 

Both sites are in proximity to the SEDA complex. The current site uses include occasional base 

maintenance activities. The current intended future land use of the SEAD-25 and -26 has not 

been finalized but will be determined by the Local Redevelopment Authority (LRA) in 

conjunction with the Army. It was recently proposed that the sites be used for industrial 

purposes. As required by CERCLA and Army regulations, if control of parcels at SEDA is 

released or transferred and the site-use changes, the Army must perform any remedial actions 

necessary to ensure that the site conditions are protective of human health and the environment. 

A baseline risk assessment (BRA) was conducted for the RI at the SEAD-25 and -26. The risk 

assessment included an analysis of three receptor categories . These are: 1) current on-site 

worker, 2) future on-site residents, and 3) future on-site construction workers, . A hazard index 

and cancer risk were calculated for each applicable receptor exposure route, and a total receptor 

risk was also calculated. The risk calculations presented in the RI report and summarized in 

Table 1-1 for SEAD-25 and Table 1-2 for SEAD-26, indicate that under the current and 

intended future land use scenarios (current on-site worker and future on-site construction 

worker) the risks are within the acceptable levels defined by EPA, with the exception of risk to 

the future on-site construction worker at SEAD-25 due to inhalation of VOCs from soil in 

ambient air. Under the future residential site use scenario the site risks exceed the EPA defined 

target level s. For SEAD-25, these risks are almost entirely due to the ingestion of and dermal 

contact to groundwater. For SEAD-26, these risks are almost entirely due to ingestion of on-site 

soil and sediment, and dermal contact with groundwater. 
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TABLE 1-1 
CALCULATION OF TOT AL NONCARC INOGEN IC AND CARC INOGEN IC RISKS 

REASONA BLE MAXIMUM EXPO SURE 
SENECA ARMY DEPOT, ROMULUS, NEW YORK - SEAD 25 

RECEPTOR 

CURRENT SITE WORKER 

TOTAL RECEPTOR RISK (Ne & CAR) 

FlJTURE RESIDENTIAL (Child and Adult) 

TOTAL RECEPTOR RISK (Ne & CAR) 

F UTURE ON-SITE 
CONSTRUCTION WORKERS 

TOTAL RECEPTOR RISK (Ne & CAR) 

Notes: 
NA : Not Applicab le 

EXPOSURE ROUTE 

Inhalation of Volatile Organics in Ambient Air 

Inhalation of Dust in Ambient Air 

Ingestion of Onsite Soils 

Dermal Contact to Onsite Soils 

Inhalation of Volatile Organics in Ambient Ai r 

Inhalation of Dust in Ambient Air 

Ingestion of Onsite Soils 

Dermal Contact to Onsite Soils 

Ingestion of Groundwater (Daily) 

Dermal Contact to Groundwater while Showering 

Inhalation of Groundwater while Showering 

Dermal Contact to Surface Water while Wading 

Dermal Contact to Sedi ment 

Ingestion of Onsite Sediment 

Inhalation of Volatile Organics in Ambient Air 

Inhalation of Dust in Ambient Air 

Ingestion of Onsite Soils 

Dermal Contact to Onsite Soils 

NQ: Not Quanti fied ; toxic ity or skin absorption factors not ava ilable for compounds with EPCs . 
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CHILD A DULT i CANCER 

1 
HAZARD I HAZARD RISK 

INDEX I INDEX 

NA 2E-05 SE-IO 

NA NQ NQ 

NA IE-03 2E-07 

NA NQ NQ 

NA lJHl.l 2E-07 

2E-03 4E-04 2E-08 

NQ NQ NQ 

2E-0l 2E-02 IE-05 

NQ NQ NQ 

8E+00 4E+o0 2E-04 

9E-0I SE-01 3E-05 

3E+00 IE+00 3E-05 

SE-03 7E-03 2E-08 

3E-03 2E-03 SE-08 

9E-0I 9E-02 7E-04 

IE+0l 5£+00 lJHl.l 

A 4E+o0 3E-06 

A 6E-07 I 3E-12 

NA 2E-02 SE-07 

NA 3 E-03 2E-09 

NA I 4E+00 4E::M.. 
I 
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TABLE 1-2 
CALCULATION OF TOTAL NONCARCINOG ENIC AND CARCINOGENIC RI SKS 

REASONABLE MAXIMUM EXPOSURE 
SENECA ARMY DEPOT, ROMULUS, NEW YORK - SEAD 26 

RECEPTOR 

CURRENT SITE WORKER 

TOTAL RECEPTOR RISK (Ne & CAR) 

FUT URE RESIDENTIAL {C hild and Adult) 

TOTAL RECEPTOR RISK (Ne & CAR) 

FJ.lIURE_O __'.:_SITE 
CJlN.S.IRUCTION WORKERS 

TOTAL RECEPTOR RISK (Ne & CAR) 

Note: 
NA: Not Appli cable 
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EXPOSURE ROUTE 

Inhalation of Volatile Organics in Ambient Air 

Inhalation of Dust in Ambient Air 

Ingestion of On site Soils 

Dermal Contact to Onsite Soils 

Inhalation of Volatile Organics in Ambient Air 

Inhalation of Dust in Ambient Air 

Ingestion of Onsite Soils 

Dermal Co ntact to Onsite Soils 

Ingestion of Groundwater {Daily) 

, Dermal Contact to Groundwater while Showering 

Inhalation of Groundwater while Shower ing 

Dermal Contact to Surface Water while Wading 

Ingestion ofOnsite Sediment 

Dermal Contact to Sediment 

Inhalation of Vo latile Organics in Ambient Air 

Inhalation of Dust in Ambient Air 

Ingestion of Onsite So ils 

Dermal Contact to Onsite Soils 

CHILD 
HAZARD 

INDEX 

NA 

NA 

NA 

NA 

NA 

2E-04 

3E-04 

7E-0l 

4E-03 

6E-02 

3E-0I 

SE-03 

SE-02 

3E-0l 

IE-02 

I E+00 

NA 

NA 

NA 

NA 

NA 

ADULT I CANCER I 
HAZARD I RISK 

INDEX 

2E-06 6E-11 

2E-0S 2E-08 

4E-03 IE-06 

IE-04 2E-08 

4E-03 IE-06 

4E-0S 2E-09 

IE-04 2E-07 

7E-02 6E-0S 

2E-03 SE-07 

2E-02 I SE-07 

lE-01 IE-06 

4E-03 IE-07 

7E-02 
' 

3E-06 

' 3E-02 6E-06 

9E-03 3E-07 

4E-01 7E-05 

4E-0l 3E-07 

2E-04 ' lE-08 

2E-0l 2E-06 

I E-03 9E-09 

6E-0J 2E-06 
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SENECA SEAD-25 and SEAD-26 DRAFT FINAL FS REPORT for SEAD-25 and -26 

This FS will focus on the current and intended future land uses as the basis for remedial action 

decision s. This report is organized in accordance with "Guidance for Conducting Remedial 

Investigations and Feasibility Studies Under CERCLA ," EPA/540/G-89/004, October 1988 and 

the New York State Department of Conservation ' s "Revised TAGM- Selection of Remedial 
Actions at Inactive Hazardous Waste Sites." Section 1.0 is divided into five subsections which 

provide an overview of site conditions, including a brief review of the RI report. Section 1.2 
describes the site background. Sections 1.2.1 and 1.2.2 describe the site history, including a site 

description and the local geologic and hydrogeologic setting. Section 1.3 summarizes the nature 

and extent of contamination. Section 1.4 discusses the contaminant fate and transport, and 

Section 1.5 presents the conclusions of the Baseline Risk Assessment (BRA) . 

Section 2.0 identifies and describes the initial screening of the remedial technologies . Remedial 

action objectives are developed for each media of concern (e.g., groundwater), and general 

response actions are considered which meet the remedial objectives for each media. The 

remedial technologies within each response category are screened for technical feasibility and 

implementation at SEAD-25 and -26. The discussion of remedial technologies are divided into 

soil/sediment and groundwater treatment technologies . It is possible that the technologies 

selected will be necessary at both the SEAD-25 and -26 site, though the implementation of each 

program will be considered independently. 

Technologies remaining from the initial screening are combined into remedial alternatives and 

are presented in Section 3.0 . Alternatives for each media are evaluated through preliminary 

screening to determine their relative merit for use in the remedial action. Section 4.0 describes 

the treatability testing that may be necessary for alternatives that include innovative technologies 

prior to their implementation of the remedial actions. In Section 5.0 and 6.0, the remedial action 

alternatives are screened and evaluated in detail for SEAD-25 and SEAD-26, respectively. Also 

included in Section 5.0 and 6.0 are detailed descriptions of the technologies and their 

implementation, as well as cost estimates. 

This FS Report also contain eight appendices which include back-up in support of Sections 1 
through 6. Appendix A contains summary data sheet used in the screening of potential 

remediation technologies. Supporting calculations are included in Appendix B. Compliance 

with Applicable or Relevant and Appropriate Requirements (ARARs) is discussed in Appendix 
C. Back-up information used to develop costs for each remedial option are discussed in Section 
D. Appendix E includes the Ground Water Modeling Report. Appendix F contains the 

Sampling Program Analysis results. Appendix G includes supporting backup tables for risk 

reduction calculations and Appendix H includes responses to EPA and NYSDEC comments. 

Operable Units 

In order to facilitate the remedial actions, SEAD-25 and -26 have been separated into two 

separate operable units. 
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SENECA SEAD-25 and SEAD-26 DRAFT FINAL FS REPORT for SEAD-25 and -26 

An operable unit, as defined by EPA (40 CFR 300.5) is: 

1.2 

1.2.1 

"a discrete action that comprises an 
comprehensively addressing site problems. 

incremental step toward 
This discrete portion of a 

remedial response manages migration, or eliminates or mitigates a 
release, threat of a release, or pathway of exposure. The cleanup of a site 
may be divided into a number of operable units, depending on the 
complexity of the problems associated with the site. Operable units may 
address geographical portions of a site, specific site problems, or initial 
phases of an action, or may consist of any set of actions performed over 
time or any actions that are concurrent but located in different portions of 
the site." 

SITE BACKGROUND 

Site Description 

SEDA is an active military facility constructed in 1941. The site is located approximately 40 
miles south of Lake Ontario, near Romulus, New York as shown in Figure 1-1. The facility is 

located in an uplands area, at an elevation of approximately 600 feet Mean Sea Level (MSL), 

that forms a divide separating two of the New York Finger Lakes, Cayuga Lake on the east and 
Seneca Lake on the west. Sparsely populated farmland covers most of the surrounding area. 

New York State Highways 96 and 96A adjoin SEDA on the east and west boundaries, 

respectively. Since its inception in 1941 , SEDA's primary mission has been the receipt, storage, 
maintenance, and supply of military items. 

As shown in Figure 1-2, SEAD-25 and -26 comprise only a few acres within the I 0,587 acres 
that make up the entire SEDA facility . SEAD-25 and -26 were previously used by the Army to 

train fire fighters and for fire fighting demonstrations. SEAD-25 is located in the east-central 

portion of SEDA. It is characterized by a small (50 feet by 50 feet) sparsely vegetated pad, the 
surface of which is mostly composed of crushed shale (Figure 1-3). SEAD-26 is located in the 

southeastern portion of SEDA. It is characterized by an elevated, 1,500-foot long, rectangular, 

grass-covered pad that contains a fire training tower, a storage trailer, a circular burning pit, and 
a former drum storage area (Figure 1-4). 
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SENECA SEAD-25 and SEAD-26 DRAFT FINAL FS REPORT for SEAD-25 and -26 

1.2.1.1 Geologic and Hydrogeologic Setting 

The Finger Lakes uplands area is underlain by a broad north-to-south trending senes of rock 

terraces mantled by glacial till. As part of the Appalachian Plateau, the region is underlain by a 

tectonically undisturbed sequence of Paleozoic rocks consisting of shales, sandstones, 

conglomerates, limestones and dolostones. 

The Hamilton Group, 600 to 1500 feet thick, is divided into four formations. They are, from oldest 

to youngest, the Marcellus, Skaneateles, Ludlowville, and Moscow formations . The western 

portion of SEDA is generally located in the Ludlowville Formation while the eastern portion is 

located in the younger Moscow Formation. The Ludlowville and Moscow formations are 

characterized by gray, calcareous shales and mudstones and thin limestones with numerous zones 

of abundant invertebrate fossils that form geographically widespread encrinites, coral-rich layers, 

and complex shell beds. The Ludlowville Formation is known to contain brachiopods, bivalves, 

trilobites, corals and bryozoans (Gray, 1991 ). In contrast, the lower two formations (Skaneateles 

and Marcellus) consist largely of black and dark gray sparsely fossiliferous shales (Brett et al., 

1991 ). Locally, the shale is soft, gray, and fissile. 

The predominant surficial geologic unit present at the site is dense till. The till is distributed across 

the entire Depot and generally ranges in thickness from 3 feet to approximately 15 feet, although it 

is generally between 6 and 10 feet thick; at a few locations the thickness of the till is greater than 30 

feet. The till is generally characterized as brown to olive-gray silt and clay, with little fine sand and 

variable amounts of fine to coarse gravel-sized inclusions of dark gray shale. Larger diameter 

clasts of shale (as large as 6 inches in diameter) are sometimes present in the basal portion of the till 

and are probably rip-up clasts removed from the weathered shale zone and incorporated into the till 

by the once-active glacier. Grain size analyses of the till show a wide distribution of particle sizes 

within the till (Metcalf & Eddie, 1989), however, there is a high percentage of silt and clay with the 

balance comprised of coarser particles. The porosities of 5 gray-brown silt clay (i .e. , till) samples 

ranged from 34.0 percent to 44 .2 percent with an average of 3 7 .3 percent (USAEHA, 1985). 

Darien silt-loam soils, 0 to 18 inches thick, have developed over the Wisconsin age till at both 

SEAD-25 and SEAD-26. These soils are poorly drained and have a silt clay loam and a clay 

subsoil. In general , the topographic relief associated with these soils is 3 to 8 percent. 

Regionally, four distinct hydro logic units have been identified within Seneca County (Mozola, 

1951 ). These include two distinct shale formations , a series of limestone units, and unconsolidated 

beds of Pleistocene glacia l drift . Overall , the groundwater in the county is very hard, and therefore, 

the quality is minimally acceptable for use as potable water. Regionally, the water table aquifer of 

the unconsolidated surficial g lacial deposits of the region would be expected to flow in a direction 
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SENECA SEAD-25 and SEAD-26 DRAFT FINAL FS REPORT for SEAD-25 and -26 

consistent with the dropping ground surface elevations. Geologic cross-sections from Seneca Lake 

and Cayuga Lake have been constructed by the State of New York, (Mozola, 1951 ). This cross

section information, along with groundwater flow directions established at numerous sites on 

SEDA and stream drainage patterns in the area, suggests that a groundwater divide exists 

approximately half way between the two finger lakes; the divide is believed to run approximately 

parallel to Route 96 near the eastern boundary of SEDA. Further evidence for the divide is 

provided in Parsons ES (1995). SEDA is located on the western slope of this divide and, therefore, 

regional groundwater flow on the depot is expected to be west toward Seneca Lake. 

The geologic information reviewed indicates that the upper portions of the shale formation would 

be expected to yield small, yet adequate, supplies of water for domestic use. For mid-Devonian 

shales such as those of the Hamilton group, the average yields, (which are less than 15 gpm), are 

consistent with what would be expected for shales (LaSala, 1968). The deeper portions of the 

bedrock, (i.e. , at depths greater than 235 feet) have provided yields up to 150 gpm . At these depths 

the high well yields may be attributed to the effect of solutioning on the Onondaga limestone, 

which is at the base of the Hamilton Group. Based on well yield data, the degree of solutioning is 

affected by the type and thickness of overlying material (Mozola, 1951 ). Solution effects on 

limestones (and on shales which contain gypsum) in the Erie-Niagara have been reported by LaSala 

( 1968). This source of water is considered to comprise a separate source of groundwater for the 

area. Very few wells in the region adjacent to SEDA utilize the limestone as a source of water, 

which may be due to the drilling depths required to intercept this water. 

1.2.1.2 Site Hydrogeology 

The hydrogeologic setting for SEAD-25 and -26 has been described in detail in Sections 3.1.6 and 

3 .2.6 of the Final RI Report dated May 1998. These Sections address such topics as depth to water, 

groundwater flow rates and directions, hydraulic conductivities, vertical gradients and the results of 

vertical connection tests. A brief summary information on the Site Hydrogeology found in the RI 

Report is presented below for each Operable Unit. 

SEAD-25 

The depth to water was investigated at SEAD-25 on four different occasions. The results of these 

Investigations can be found on Table 3-2 of the RI Report. The Table shows that the depth to water 

varied from between 3.15 feet (MW25-3 on April 4, 1994) to 7.09 feet (MW25-4D on November 4, 

1995). The horizontal groundwater flow gradients varied from between 0.01 ft/ft to 0.02ft/ft in both 

the shallow portion of the aquifer located in the till/weathered shale zone and the deep portion of 

the aquifer located in the competent shale zone. 
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Results of groundwater contour mapping indicate that groundwater flow is radial below the pad 

with a strong horizontal gradient to the south and west. The radial groundwater flow that has 

developed below the pad at SEAD-25 is believed to be a local phenomenon that is present because 

of the influence of the anthropomorphic bedrock topographic mound located below the pad. The 

mapping also indicated that the groundwater flow in the deeper portion of the aquifer located in the 

competent shale zone is to the west and southwest. 

Hydraulic conductivities were found range from 1.0 x 10 -5 cm/sec to 3.4 xJo-3 cm/sec with an 

average of 6.1 x 1 o-4 cm/sec in the shallow portion of the aquifer and were found range from 1.8 x 

10 -5 cm/sec to 7.2 x 10-4 cm/sec with an average of 3 .3 x 10-4 cm/sec in the deep portion of the 

aquifer. 

Both downward and upward vertical gradients were calculated SEAD-25 . The magnitude of the 

downward gradients (which indicate the potential for downward movement of groundwater) ranged 

from -0.04 ft/ft to -0.21 ft/ft. The magnitude of the upward gradients (which indicate the potential 

for upward movement of groundwater) were significantly lower and ranged from 0.01 ft/ft to 0.07 

ft/ft. 

Ve11ical Connection Tests results indicate that there is that the shallow portion of the aquifer 

located in the till weathered shale zone is not significantly connected to the deeper portion of the 

aquifer located in the competent shale zone. 

SEAD-26 

The depth to water was investigated at SEAD-26 on four different occasions. The results of these 

Investigations can be found on Table 3-9 of the RI Report. The Table shows that the depth to water 

varied from between 5.28 feet (MW26-1 on April 4, 1994) to 16.43 feet (MW26-2 on November 4, 

1995). The horizontal groundwater flow gradients was calculated to be 0.0 I ft/ft between 

monitoring wells MW26-1 and MW26-3 . 

Results of groundwater contour mapping indicate that groundwater flow is to the west. 

Hydraulic conductivies were found range from 1.5 x 10 -3 cm/sec to 3.9 x10-3 cm/sec with an 

average of 2.5 x I o-3 cm/sec. These values are approximately one order of magnitude higher than 

those in the till/weathered shale aquifer at SEAD-25, possibly because the fill portion of the 

overburden is contributing to the overall higher conductivity values at SEAD-26. 

Vertical Connection Tests were not required at SEAD-26. The geology and hydrology of SEAD-26 

can be assumed to be similar to SEAD-25 and the many other sites at SEAD which have been 
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investigated. These results would indicate that there is that the shallow portion of the aquifer 

located in the till weathered shale zone is not significantly connected to the deeper portion of the 

aquifer located in the competent shale zone. 

1.2.2 Site History 

SEDA was constructed in 1941 and has been owned by the United States Government and 

operated by the Department of the Army since this time. Prior to construction of the depot, the 

site was used for farming. The Fire Training and Demonstration Pad (SEAD-25) has been in use 

from the late 1960s to the late 1980s. In the past, the pad was used for fire control training. During 

the l 980 's, the pad was used twice for fire fighting demonstrations, once in 1982 or 1983 and in 

1987. The Fire Training Pit and Area (SEAD-26) has been in use from 1977 to 1994. The pit is 

approximately 75 feet in diameter and approximately 3 feet deep. A bentonite liner was installed in 

the pit in 1982 or 1983 . During a site inspection in 1990, the fire pit was full of water. The pit was 

used one to four times a year for fire fighting training during which time various flammable 

materials were floated on water, ignited, and extinguished. Prior to 1977, the fire training area 

surrounding the pit may have also been used for fire demonstrations. 

1.2.2.1 Previous Investigations 

SEAD-25 and -26 are described in three previous reports . The first report is the work plan for 

CERCLA ESI of Ten Solid Waste Management Units written by Parsons Main, Inc. in January 

1993. This report detailed the site work and sampling to be perfonned under the Expanded Site 

Investigation (ESI) The second report, the SWMU Classification Report (Parsons ES, 1994) was 

undertaken to describe and evaluate the Solid Waste Management Units at SEDA. The third report 

is an Expanded Site Inspection Report (Parsons ES, 1995a) which describes a more detailed 

investigation of SEAD-25 and -26. 

All previous investigations of the SEAD-25 and -26 site are summarized in chronological order 

in the RI. 

1.3 NATURE AND EXTENT OF CONSTITUENTS OF CONCERN 

The nature and extent of the chemicals of concern at the SEAD-25 and -26 were evaluated 

through a comprehensive field investigation program. Primary media investi gated at the SEAD-

25 and -26 included soi l (from soil borings and test pits), surface water and sediment (from 

Kendaia Creek and on-site wetlands and drainage swales), and groundwater (from monitoring 

wells) . 
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Concentrations above the NYSDEC Technical and Administrative Guidance Memorandum 

(T AGM) clean-up guidelines were measured in this area at all depths from land surface to the 

top of the weathered shale. TAGMS are used by NYSDEC for establishing c leanup guidelines. 

The TAGMS are not promulgated standards and therefore are not ARARs but rather are To Be 

Considered (TBC) guidelines. As such, remedy selection wi ll be based upon other enforceable 

standards that are ARARs. However, if appropriate, T AGMs may be used to help determine 

treatment volumes such as cubic yards of soil. 

Surface water at SEAD-25 and -26 have not been classified by NYSDEC. However, because the 

drainage ditches near SEAD-25 and -26 form the headwaters for Kendaia and Indian Creek, 

respectively, the lower portion of which is designated as Class C surface water by NYSDEC, the 

Class C standards were used to provide a basis of comparison for the on-site surface water 

chemical data. The Class C Standards are not strictly applicable to the surface water found at 

SEAD-25 and -26 . 

Sediment results were compared to the most conservative New York State Guidelines for 

sediment, including: New York State lowest effect level (NYS LEL), New York State human 

health bioaccumulation criteria (NYS HHB), New York State benthic aquatic life acute and 

chronic toxicity criteria (NYS BALAT and NYS BALCT, respectively), and New York State 

wi ldlife bioaccumulation criteria (NYS WB). 

1.3.1 SEAD-25 

On the basis of the analytical results obtained for the 5 media at SEAD-25, the most significant 

impact to the site is from VOCs. Impacts from SVOCs, metals, pesticides and PCBs were also 

identified . 

In the soil at SEAD-25, BTEX compounds were found to be pervasive in the subsurface soil on 

and immediately southwest of the Fire Training and Demonstration Pad. Several of BTEX 

compounds exceeded their respective TAGMS. Chlorinated compounds were also present in the 

subsurface soils beneath the pad; in some samples at levels above the TAGM values. The 

southwestern portion of pad is believed to be the source for the BTEX and chlorinated 

compounds . SVOCs, predominately PAHs, were also found in the surface and subsurface soi ls 

on-s ite. Impacts from metals, pesticides and PCBs, and herbicides in soi l are less significant 

than the impacts from VOCs. 

In the shallow groundwater aquifer, BTEX and ch lorinated compounds form overlapping 

plumes. BTEX compounds form a plume that is approximately 200 feet long and originates in 

the southwestern portion of the Fire Training and Demonstration Pad (see Figure 1-5). Based on 

the concentrations of BTEX compounds in the array of wells at the site, the plume is localized 

and does not extend beyond Ordnance Drive near the southern perimeter of the site. Several of 

the BTEX compounds exceeded NYS GA groundwater standards . No BTEX compounds were 

detected in any of the bedrock we ll s. Chlorinated compounds form a plume that is 
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approximately 130 feet long, but the total concentrations are significantly less than those 

detected for the BTEX plume. However, several of the chlorinated compounds did exceed their 

respective NYS GA standards. Like the BTEX plume, the chlorinated plume is believed to have 

its source beneath the southwestern portion of the pad (see Figure 1-6). Impacts from SVOCs 

and metals were less significant; no pesticides, PCBs, or herbicides were detected in the 

groundwater at SEAD-25. 

Generally, surface water impacts were not widespread and many of the tested chemical 

constituents were not present in the samples. SVOC were found in a few surface water samples, 

but none were above their respective NYS Class C standards. Also, several metals were found at 

concentrations that exceeded their standards. No VOCs, pesticides, or PCBs were detected in the 

samples . 

Sediment impacts, like those for surface water, were most significant in the drainage ditch 

located northwest of the Fire Training and Demonstration Pad . In this ditch, SVOCs and 

pesticides were pervasive . Sediment criteria exceedances for SVOCs, predominantly PAHs, 

were almost exclusively found in the drainage ditch ; elevated TIC concentrations were also 

found in the ditch . Several pesticide compounds exceeded their respective NYS sediment 

criteria and by far the most significant exceedences were, again, in the sediment samples 

collected from the drainage ditch. These impacts are not believed to be caused by past or present 

activities at SEAD-25 . Instead, an alternative source (or sources) for the SVOCs and pesticides 

in the drainage ditch is likely based upon expected surface water flow patterns. Instead, a 36-

inch diameter culvert is located in a headwall (i.e., at the northeast end of the ditch) where a 

storm sewer transitions to the open drainage ditch , and it empties surface water into this ditch 

from upgradient locations near SEDA office and maintenance areas adjacent to Administration 

Avenue and 1st, 2nd and 3rd Avenues. For these reasons, SEAD-25 is not believed to be the 

source for the elevated SVOCs and pesticides found in the drainage ditch . 

1.3.2 SEAD-26 

On the basis of the analytical results obtained for the 5 media at SEAD-26, the most significant 

impacts to the site are from SVOCs. Impacts are from VOCs, metals, pesticides and PCBs were 

also found . 

SVOCs were found in the majority of soil samples at SEAD-26. PAHs were found to be 

pervasive in the surface and subsurface soils; several at levels that exceeded their respective 

TAG Ms. VOCs were present in the surface and subsurface soil samples, however, none of them 

exceeded their respective T AGM values. Based on sample locations and concentrations, the 

burning pit is believed to be the source for the VOCs. Pesticides and PCBs, herbicides, 

nitroarornatics and metals were not found in levels that exceed applicable T AGM values in the 

soils. 
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Generally, the groundwater at SEAD-26 has not been significantly impacted by any of the 

chemical constituents. Low concentrations of VOCs and SVOCs were detected in the well 

immediately adjacent to the south side of the pit. Criteria exceedences for BTEX were detected 

in one well South of the Training Pit. Additionally, no pesticides, PCBs, herbicides, or 

nitroaromatics were detected in the groundwater. 

Surface water impacts were not widespread and many of the tested chemical constituents were 

not present in the samples. Most of the impacts from SVOCs, pesticides, herbicides, and 

nitroaromatics occurred in the surface water samples from the burning pit, although a pesticide 

exceeded its NYS Class C surface water quality standard at another location. Also, several 

metals were found at concentrations that exceeded their Class C standards. No VOCs or PCBs 

were detected in the samples . 

Sediment impacts were most significant in the burning pit located in the central portion of the 

site. In the pit, SVOCs (including TICs) were the most pervasive in the sediment, however, 

VOCs, pesticides, PCBs, nitroaromatics, and an herbicide compound were also detected. At 

SEAD-26, there were sediment criteria exceedences for I SVOC, 3 pesticides, and I PCB 

compound. Metal impacts were more widespread and not restricted to the burning pit; several 

metals exceeded their respective guidance values. 

1.4 FATE AND TRANSPORT 

Analysis of the fate and transport mechanisms for the chemicals of concern at the SEAD-25 and 

-26 considered site specific factors as well as the chemical and physical properties of the target 

analytes. Soil, sediment, and surface water samples collected off-site, and downstream of the 

site were used to quantify the extent of impacts to various media . 

1.4.1 SEAD-25 

VOCs of concern at SEAD-25 (BTEX and chlorinated compounds) are transported primarily by 

volatilization and groundwater flow . Groundwater and soil gas samples collected during the RI 

confirm that these materials are present in the subsurface soils and in groundwater. Once these 

materials have entered the subsurface, they may migrate through the unsaturated vadose zone 

and/or infiltrate into the groundwater system. 

The groundwater system at SEAD-25 has been applied to a mathematical model which is based 

on physical laws and on the aquifer system characteristics. When applying this system to a 

model , the chemical and physical properties of the soil and the solute (organic carbon content, 

solubility, and other characteristics) need to be considered . The vadose zone, which is a much 

more complex physical system to model than an aquifer, was not modeled because the transport 

of BTEX and chlorinated compounds was already estimated within the fugacity modeling, and 

because the groundwater has already been impacted with BTEX and chlorinated compounds at 

SEAD-25 . 
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The age of the plume, according to site history, is approximately 20 years old . old . For the 

purposes of modeling the groundwater, a calibration run was made using BIOSCREEN to show 

that the model could reproduce the concentrations in the existing plume (1995), assuming that 

the release occurred 20 years ago. BIOSCREEN has the ability to simulate advection, 

dispersion, adsorption, and aerobic and anaerobic degradation processes. The calibration run 

concluded that the first-order decay model showed the best fit with the existing conditions 

supporting the notion that biological degradation of the BTEX plume is occurring. Two 

predictive simulations were run for 20 years and 100 years. The time required for the plume's 

benzeneconcentration to decrease to the most conservative NYSDEC Class GA groundwater 

benzene standard (0.001 mg/L, TOGS 1.1.1, June 1998) was determined in these simulationsFor 

the 20-year predictive plume, the model predicts that the concentration of benzene will be 0.001 

mg/L 270 feet from the source. For the 100- year predictive plume, the model predicts that the 

concentration of benzenewill be 0.001 mg/L 240 feet from the source. The details of the 

BIOSCREEN modeling are provided in Appendix E. 

1.4.2 SEAD-26 

VOCs of concern at SEAD-26 (BTEX) are transported primarily by volatilization and 

groundwater flow. One groundwater sample (MW26-7) collected during the RI confirms that 

these materials are present in the subsurface and groundwater. Once these materials have 

entered the subsurface, they may migrate through the unsaturated vadose zone and/or infiltrate 

into the groundwater system . The groundwater system at SEAD-26 has been applied to a 

mathematical model which is based on physical laws and on the aquifer system characteristics. 

When applying this system to a model , the chemical and physical properties of the soil and the 

solute (organic carbon content, solubility, and other characteristics) need to be considered. The 

vadose zone, a much more complex physical system to model than an aquifer, was not modeled 

because the transport of BTEX and chlorinated compounds was already estimated within the 

fu gacity modeling, and because the groundwater has already been impacted with BTEX at 

SEAD-26. Using present-day information from MW26- 7, the model predicted source decay over 

the next forty years. According to the results, the total benzene concentration should be below 

0.00 I mg/L (the lowest NYSDEC Class GA standard of BTEX compounds) 60 feet from the 

source after 20 years and 100 years. The results of these numerical models are presented in the 

RI Report (Parsons ES, 1998) which is included in Appendix E. 
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1.5 RISK ASSESSMENT 

The objectives of the baseline risk assessment are to: help determine whether additional 

response actions are necessary at the site; provide a basis for determining residual chemical 

levels that are adequately protective of human health and the environment; provide a basis for 

comparing potential health impacts of various remedial alternatives; and to help support 

selection of the "No Action" remedial alternative, where appropriate. To meet these objectives, 

the Risk Assessment Guidance for Superfund (RAGS) (USEPA, 1989a) was followed wherever 

possible and applicable. However, as stated in the guidance document, "The Human Health 

Evaluation Manual (also referred to as RAGS) admittedly cannot address all site circumstances." 

Technical judgment, consultation with USEPA staff, and recent publications were used in the 

development of the baseline risk assessment. 

The baseline risk assessment is divided into two basic components: the human health evaluation, 

and the ecological risk assessment evaluation. Separate risk calcu lations are presented for 

current and future on-site land-use scenarios. 

1.5.1 Baseline Human Health Risk Assessment 

The current and future intended land use for SEAD-25 and -26 is industrial. There are no current 

plans to use these sites for residential purposes. The area is not experiencing a high degree of 

growth nor is it expected to. There is no pressure to develop land in this area, nor will there 

likely be the need to develop the area inclusive of SEAD-25 for residential purposes . Section 

6.2.2. of RAGS discusses future land uses and states : "If the site is industrial and is located in a 

very rural area with a low population density and projected low growth, future residential use 

wou ld probably be unlikely. In this case, a more likely alternate future land use may be 

recreational. At some sites, it may be most reasonable to assume that the land use will not 

change in the future. " 

In July 1995, the Base Realignment and Closure Act (BRAC) Commission voted to recommend 

closure of SEDA. Congress approved the recommendation, which became public law on 

October 1, 1995. According to BRAC regulations, future uses of the site will be determined by 

the Army. This determination has been made by the Seneca Army Depot Local Redevelopment 

Authority and is documented in the Reuse Plan and Implementation Strategy (October 1997). 

Although the intended future use of SEAD-25 and 26 is industrial , the future residential scenario 

has been considered in this FS for the following reasons: 

1. The area directly east of SEAD-25 and north of SEAD-26 is designated as residential. 

2. To comply with Army guidance, which states that alternatives consistent with property use 

without restriction shou ld be considered to compare life-cycle institutional control costs with 

more conservative clean-up alternatives (DAIM-BO, "Army Guidance for Using 

Institutional Controls in the CERCLA Process"). 
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Consistent with the current land use and future land use discussed above, human health risk 

assessments were calculated for the following three exposure scenarios: 

I) current on-site worker; 

2) future on-site residents; and 

3) future on-site construction worker. 

SEAD-25 

Potential future residents of the site are the only receptors exhibiting risk of cancer above the 

US EPA target risk range and potential future residents of the site and future on-site construction 

workers exhibit a potential for adverse noncarcinogenic health threats . As shown on Table 1-1, 
the RME excess cancer risk is Ix I o-3 ,the RME child hazard index is I 0, and the RME adult 

hazard index is 5 for the future resident scenario. These risks are due primarily to exposure of 

future residential receptors to groundwater as their sole drinking and shower water source. 

Although risks are exhibited by potential future residents using groundwater for drinking and 

showering, there is, at best, a very minimal likelihood of residential development and 

groundwater use on the site. If the pathway is not completed, there are no risks. The RME adult 

hazard index for the future on-site construction worker is 4 and is primarily due to inhalation of 

benzene in the ambient air which originates in the soil. 

SEAD-26 

Potential future residents of the site are the only receptors exhibiting risk of cancer above the 

USEPA target risk range and a potential for adverse noncarcinogenic health threats. As shown 

on Table 1-2, the RME excess cancer risk of 7 x I o-5 and the RME hazard index of 1, are due 

primarily to ingestion of on-site soil and sediment, and dermal contact to groundwater for future 

residents . Although risks are exhibited by potential future residents using groundwater for 

showering, there is, at best, a very minimal likelihood of residential development and 

groundwater use on the site, as well as ingestion of soil and sediment. If the pathway is not 

completed, there are no risks. 

1.5.2 Baseline Ecological Risk Assessment 

The ecological risk assessment was performed following the gu idance presented in "The New 

York State Division of Fish and Wildlife-Impact Analysis for Inactive Hazardous Waste 

Sites"(NYSDEC 1994), " The Framework/or Ecological Risk Assessment" (EPA, 1992f), and the 

"Procedural Guidelines for Ecological Risk Assessment at US Army Sites-Vol. 1 " (Wentsel et 

al. , 1994). The results of the Base line Ecological Risk Assessment (ERA) indicate that the 

October 1998 
Page 1-2 1 

H IENGISENECAISEAD2 5\FS\DFI 'ALISECTIONSISECTIONI DOC 



SENECA SEAD-25 and SEAD-26 DRAFT FINAL FS REPORT for SEAD-25 and -26 

COPCs identified at SEAD-25 and -26 are considered to pose a negligible risk to the ecosystem 

surrounding the site. 

The SEAD-25 and -26 ERA has included both a qualitative and quantitative assessment of the 

ecological status of the Operable Units. Phase I field evaluations included the characterization 

and description of the local wildlife habitat and ecological conditions within the study area. The 

conclusions determined from these field efforts indicated a diverse and healthy aquatic and 

terrestrial environment. No overt acute toxic impacts were evidenced during the field evaluation. 

Quantitative sediment and surface water analytical data were compared to USEPA and NYSDEC 

guidelines for the protection of aquatic and macroinvertebrate life in sediments and surface 

water. Additionally, as a supplement to specific guidelines, criteria, which are protective of 

terrestrial wildlife and vegetation in soils, were also considered. 

The quantitative ecological risk evaluation, which involved comparisons of the ecological 

assessment endpoint exposures with the toxicity reference values, initially suggested that a slight 

possibility exists for the COPCs to present a small potential for environmental effects. In 

addition, four inorganic elements at SEAD-25 and one phthalate compound, one herbicide and 

three inorganic elements at SEAD-26 presented a potential for greater exposure to result in 

environmental effects. However the effects from all of these analytes have not been observed 

during fieldwork , i.e. the ecological community appears diverse and normal. Furthermore, upon 

considering the weight of evidence presented in the Ecological Risk Summary section (Sections 

6.6.12.4 and 7 .6.12.4 of the RI, Parsons ES, 1996) and the very conservative assumptions used in 

the ERA, the COPCs identified at SEAD-25 and -26 are considered to pose a negligible risk to 

the ecosystem of the SEAD-25 and -26 study area. 
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2.0 IDENTIFICATION AND SCREENING OF TECHNOLOGIES 

2.1 INTRODUCTION 

The purpose of this section of the feasibility study is to present and screen an appropriate range of 

remedial action technologies that will eventually be combined as remedial alternatives and 

undergo further screening in Section 3.0. Technologies were developed following the standard 

EPA method of identifying and screening technologies/processes . This method consists of the 

following six steps: 

• Develop remedial action objectives that are risk-based, with consideration given to 

Applicable or Relevant and Appropriate Requirements (ARARs). The remedial action 

objectives are based on media of interest, chemical constituents of concern and the results 

of the BRA presented in Section 6.0 and 7.0 of the SEAD-25 and -26 RI Report. 

• Develop general response actions for each medium of interest that wi ll satisfy each 

remedial action objective for the site. 

• Estimate quantities of media to which general response actions may be applied to meet 

remedial action objectives. 

• Identify remediation technologies/processes associated with each general response action. 

Screen and eliminate technologies/processes based on technical implementability. 

• Evaluate technologies/processes and retain processes that are representative of each 

technology that is retained from the technology screening. 

• The retained technologies/processes are then assembled into a range of alternatives as 

appropriate and screened further. The remaining alternatives are then analyzed in detail. 

This six-step approach to technology screening and alternatives development is described in the 

following subsections. 

2.2 REMEDIAL ACTION OBJECTIVES 

2.2.l General Remedial Action Objectives 

The Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) 

process is a risk based process when considering remedial action objectives (RAOs). It requires 
that the overall objective of any remedial response is to reduce the env ironmental and human 

health risks of the chemicals present in the various environmental media to with in established 

EPA target ranges . Additionally, the National Contingency Plan (NCP) requires that CERCLA 
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remedial action objectives must comply with all ARARs . Final ly, CERCLA, as amended by the 
Superfund Amendments and Reauthorization Act (SARA) of 1986, requires that a CERCLA 

remedial action must be cost effective and must use permanent solutions to the maximum extent 
possible. Remedial action objectives have been developed that consist of media-specific 

objectives for the protection of human health and the environment. These objectives are risk 
based and comply with ARARs to the maximum extent possible. 

The remedial action objectives for SEAD-25 and -26 are based on exposure levels and associated 

risks posed by on-site contamination and contamination that has or may migrate off-site. These 
objectives consider the site characteristics that define the fate and transport of contaminants, 

pathways of exposure, receptors, and short and long-term health effects. The remedial action 
objectives for the SEAD-25 and -26 operable unit are as follows: 

• Prevent public or other persons from direct contact with adversely impacted soils, 
sediments, solid waste and surface water that may present a health risk . 

• Elim inate or minimize the migration of hazardous constituents from soil to groundwater. 

• Prevent ingestion of groundwater containing constituents in excess of federal and state 
drinking water standards or criteria, or which pose a threat to public health . 

• Prevent off-site migration of constituents above levels protective of public health and the 

environment. 

• Restore groundwater, soil , surface water, and sediments to levels that are protective of 

public health and the environment. 

The following sections describe how these general remedial action objectives were determined 

and the development of remedial actions to attain these objectives. As previously mentioned, 
remedial action objectives for thi s site will be based upon the current and intended land use (i.e. 

industrial) scenarios . Residential land use is only considered to compare the cost of remediating 
the site for this land use versus the cost to implement restricted use on the site, in accordance with 

Army guidance (DAIM-BO Memorandum, "Army Guidance on Using Institutional Controls in 
the CERCLA Process"). 

Remedial action objectives are dependent on the media of interest, which is dependent on the 

human and ecological health risk assessment and ARAR compliance. Remedial action objectives 

will be developed by: 

• determining the risk based media of interest 
• determining the ARAR based media of interest 

• establishing media-specific remediation goals 

• estimate quantities of each media to be remediated 
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Based on the results, technologies capable of accomplishing the remedial action objectives will 
undergo applicability screening. Applicable technologies will then be assembled into remedial 

alternatives in Section 3.0. 

2.2.2 Risk-Based Remedial Action Objectives 

The first step in developing remedial action objectives is to review the results of the Baseline 

Risk Assessment (BRA) presented in the RI report (Parsons ES, May 1998). In general, EPA 
considers that a site exhibits unacceptable risk levels if the Hazard Index (HI) for the site is 
greater than 1, or if the cancer risk is greater than the target range of I x 10-4 to I x I o-6. As 
shown in Table 1-1 and 1-2, both the total hazard index (0.001 and 0.004 for SEAD-25 and ~26, 
respectively) and current total cancer risk (2 x 1 o-7 and 1 x 1 o-6 for SEAD-25 and -26, 

respectively) are within the EPA target risk range for the current land use scenario. For the 
intended future land use scenario, the hazard index at SEAD-25 is greater than 1.0 (HI = 4). 

Therefore, remedial action must be undertaken to reduce human health risk at SEAD-25. The 
total cancer risk at SEAD-25 is 3 x I o-6 which is within the EPA target risk range for this 

scenario. The hazard index (0.6) and current total cancer risk (2 x 10-6) are within EPA target 

risk range for the intended future land use scenario at SEAD-26. 

For the future residential scenario which is considered for cost comparison purposes, both the 

child and adult hazard indices exceeded EPA criteria (HI= 10 and 5, respectively) at SEAD-25 . 
The cancer risk also exceed the target range (lxJ0-3) at SEAD-25. At SEAD-26, the adult hazard 

index and cancer risk values are within EPA criteria and target ranges (0.4 and 7 x 10-5, 

respectively). The child hazard index only slightly exceeds the hazard index of 1. For evaluation 
of the residential scenario, remedial action must be undertaken to reduce human health risk at 

SEAD-25. Remedial action at SEAD-26 is not necessary based on human health risk. 

The results of the ecological risk assessment (ERA) presented in the RI report (Parsons ES, May 

1998) concluded that there is negligible risk to the ecosystem of the SEAD-25 and -26 study 
areas. The ERA included both a qualitative and quantitative assessment of the ecological status 
of the Unit. During field evaluation, no overt acute toxic impacts were evidenced during the 

field evaluation. The quantitative ecological risk evaluation, which involved comparisons of the 

ecological assessment endpoint exposures with the toxicity reference values, initially suggested 
that a slight possibility exists for the contaminants of potential concern (COPCs) to present a 

small potential for environmental effects due to sediment at SEAD-25 and due to sediment, soil 
and surface water at SEAD-26. In addition, four inorganic elements present in the sediment 

presented a potential for greater exposure to result in environmental effects at SEAD-25 and one 

phthalate, one herbicide and three inorganics present in the sediment presented a potential for 
greater exposure to result in environmental effects at SEAD-26. However, the effects from all of 

these analytes have not been observed during fieldwork, i.e. the ecological community appears 

diverse and normal. Furthermore, upon considering the weight of evidence presented in the 

Ecological Risk Summary section of the RI (Sections 6.6.12.4 and 7 .6 .12.4 of the RI), and the 

very conservative assumptions used in the ERA, the COPCs identified at SEAD-25 and SEAD-26 
are considered to pose negligible risk to the ecosystem of the SEAD-25 and -26 study areas. 
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In addition to those reasons discussed in the RI , the following reasons for excluding sediment as a 
media of interest based on ecological risk are: 

I . The presence of PAHs at SEAD-25 may be due to sources other than past actJv1t1es at 

SEADs-25 . This is apparent by the increasing PAH concentrations upstream of SEAD-25 . 

PAH concentrations downstream of SEAD-25 decrease. 

2. A significant portion of the ecological risk calculated in the RI for SEADs-25 and 26, was to 
aquatic receptors. As discussed in the RI, the ecological quotients calculated for aquatic 
receptors are very conservative since the sediment criteria that were used in their calculations 

are based upon a continuous exposure of aquatic organisms to these contaminants. Aquatic 
organisms are unlikely to occur in the drainage ditches of the unit as the conditions in the 

ditches are not aquatic in nature. Surface water in the ditches at SEADs-25 and -26 is 
ephemeral and is only present after heavy rains. Stormwater discharge from the base has 

been tested and does not predict ecological risk. This discharge runs through the drainage 
ditches at SEADs-25 and -26. Therefore, no ecological risk impacts are predicted at the point 

where sediment from these areas may eventually come in contact with aquatic receptors (i.e. 

at Kendaia Creek). 

Both sites are described in more detail below. 

2.2.2.1 SEAD-25 Human Health Risk-Based Remedial Action Objectives 

Based upon the results of the baseline human health risk assessment, risk levels are within the 
acceptable risk levels for the current land use scenario, but outside of EPA target ranges for soil 

under theintended future land use scenario. Inhalation of volatile organic compounds (secondary 
to soil-borne vaporization) for the future on-site construction worker exhibits a hazard index 

greater than I (HI=4). In addition , soils contribute the most to the total carcinogenic and non

carcinogenic risks for both the current and future intended land use scenarios. Carcinogenic and 

non-carcinogenic risks from groundwater exposure pathways apply only to future residents using 
the groundwater as their water source for drinking and showering. In addition, sediment 

contributes to carcinogenic and non-carcinogenic risks for future residents, although by itself, 
non-carcinogenic risk levels for this media are within the acceptable EPA risk levels . As there 

are no intentions of using this land for residential purposes, human health risk under the current 

and future land use scenarios exist for soil only. However, risk from groundwater and sediment 
exposure pathways will be considered in the residential scenario which is developed and 

considered for cost comparison purposes . 

Human health risk to a future on-site construction worker is present primarily due to the non

carcinogenic effects of benzene (HI=4 ). Other contributing volatiles are I , I , I-trichloroethane 
(HI=0 .02), 2-butanone (HI=0.002), chloroform (HI=0.002), ethylbenzene (Hl=0.05), methylene 

chloride (Hl=0 .005), and toluene (HI=0.08) . These compounds all have hazard indices less than 

one . 
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Groundwater and sediment at SEAD-25 contribute to the human health risk under a future 
residential scenario which is considered for cost comparison purposes. For groundwater, daily 
ingestion and inhalation of groundwater while showering contributed most significantly to non

carcinogenic human health risk. Ingestion of onsite sediment and groundwater contributed most 

significantly to carcinogenic human health risks . Carcinogenic and non-carcinogenic risks from 
ingestion of groundwater and inhalation of groundwater while showering are mainly due to the 

presence of benzene. Carcinogenic risks from sediment are mostly due to the presence of PAHs 
(benzo(a)pyrene and benzo(b)fluoranthene). Although non-carcinogenic risk from sediment by 

itself does not exceed EPA criteria (i.e. HI< ]), 4,4-DDD, cadmium, and magnesium contribute 
most significantly to non-carcinogenic risk from ingestion of sediment. 

Clean-up goals for soil at SEAD-25 will be established such that risk to future on-site 

construction workers will be reduced to within EPA criteria va lues .. Clean-up goals for 
groundwater and sediment will be established for the residential scenario such that risk to future 
residents will be within EPA criteria and target ranges. 

2.2.2.2 SEAD-25 Ecological Risk-Based Remedial Action Objectives 

Constituents in the sediment at SEAD-25 displayed ecological quotients greater than 1. However, 

this media was dismissed as a ecological risk-based media of interest for the following reasons. 
The results of the ecological risk assessment (ERA) presented in the Rl report (Parsons ES, May 
1998) concluded that there is negligible risk to the ecosystem of the SEAD-25 study area. 

Although some COPCs exhibited a potential for risk to ecological receptors, the effects from 

these COPCs have not been observed during fieldwork, i.e. the ecological community appears 
diverse and normal. Furthermore, upon considering the weight of evidence presented in the 

Ecological Risk Summary section of the Rl (Section 6.6 .12.4 and 7 .6.12.4 ), and the very 

conservative assumptions used in the ERA, the COPCs identified at SEAD-25 are considered to 

pose negligible risk to the ecosystem of the SEAD-25 study area. 

2.2.2.3 SEAD-26 Human Health Risk-Based Remedial Action Objectives 

Based upon the results of the baseline risk assessment there are no unacceptable risk levels and 
there is no need to perform a remedial action. Soils contribute the most to the total carcinogenic 

and non-carcinogenic risks for both the current and future intended land use scenarios. 

Carcinogenic and non-carcinogenic risks from groundwater exposure pathways apply only to 
future residents using the groundwater as their water source for drinking and showering. 

Sediment is also a contributor to risk at the site for future residents. As there are no intentions of 

using this land for residential purposes, the risks for SEAD-26 are all below EPA risk criteria. 
Even under the unlikely future residential land use scenario, the cancer ri sk is within the EPA 

target range (1 x 10-4-1 x 10-6) and slightly higher than the non-carcinogenic risk level of 1.0. 

Therefore, no additional media will be considered in developing clean-up goals for a future 

residential scenario since the baseline risk assessment indicates there is negligible risk. 
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2.2.2.4 SEAD-26 Ecological Risk-Based Remedial Action Objectives 

Constituents in the soil , sediment, and surface water displayed ecological quotients greater than 1. 

However, these media were dismissed as ecological risk-based media of interest for reasons 
explained below. 

Soil 

The ecological risk assessment suggested that a potential for greater exposure to result in 
environmental effects from soil exposure due to elevated ecological quotients for bis(2-ethyl 

hexyl)phthalate, and zinc (EQ=86.3, and 24.3, respectively). As stated in Section 7.6.12.4 of the 
Remedial Investigation, these two compounds are not likely to cause a decrease in the overall 

receptor population in the local area based on uncertainties in the risk assessment, the low 
frequency of detection of bis (2-ethyl hexyl)phthalate, and the uncertainty in the bioavailability of 

zinc. In addition, due to the elevated background soil concentrations of zinc at SEAD-26, zinc 

was dismissed as a constituent of concern . Thus, soil at SEAD-26 is not a risk-based media of 

interest. 

Sediment 

The ecological risk assessment suggested that sediment in the drainage ditch presented a potential 
for greater exposure to result in environmental effects. However, the effects from all of the 

COPCs have not been observed during fieldwork, i.e. the ecological community appears diverse 
and normal. Furthermore, upon considering the weight of evidence presented in the Ecological 

Risk Summary section of the RI (Section 7.6.12.4), and the very conservative assumptions used 

in the ERA, the COPCs identified at SEAD-26 are considered to pose negligible risk to the 
ecosystem of the SEAD-26 study area. 

Surface Water 

Concentrations of aluminum, iron, zinc, and one herbicide (heptachlor) in surface water presented 

a potential for greater exposure to result in environmental effects due to elevated ecological 
quotients (21.5 , 28 .1, 15.4 and 28.0, respectively). Because of elevated iron and aluminum 

concentrations in all media at SEAD-26, these constituents are not considered to pose any 
additional ecological risk due to their presence in surface water and can be dismissed. 

Examination of the sample results, indicate that heptachlor was present in only one sample at a 

concentration of (0.03 ppb ). The low concentration and low detection frequency allow for the 

dismissal of heptachlor as an ecological risk-based media of interest. In addition, because the 
surface water is ephemeral and only found in the drainage ditch, adverse effects to aquatic

amphibian life is unlikely. Thus, surface water is not considered an ecological risk-based media 

of interest. 

October 1998 
Page 2-6 

H IE 'GISENECAISEAD25\F S\DFINALISECTIONSISECTION2.DOC 



SENECA SEAD-25 and SEAD-26 DRAFT FINAL FS REPORT For SEA D-25 and -26 

2.2.2.5 Risk-Based Remedial Action Objectives Summary 

In conclusion, for SEAD-25 and -26, the risk-based remedial objectives are to reduce any non
carcinogenic and carcinogenic risks to acceptable levels based upon EPA criteria established 

under CERCLA and SARA. The human risk assessment indicated that soils at SEAD-25 present 
a risk to future on-site construction workers via inhalation of volatile organic compounds. This 

risk is present primarily due to the non-carcinogenic effects of benzene (Hl=4). In addition, in 
considering a residential scenario, ingestion and inhalation of groundwater and ingestion of 

sediment contribute to human health risk. The ecological risk assessment indicated that the 
COPCs identified in sediment at SEAD-25 and in sediment, soil , and surface water at SEAD-26 

are considered to pose negligible risk to the ecosystem of these study areas. Clean-up goals for 

soil at SEAD-25 will be established such that risk to future on-site construction workers will be 
reduced to within EPA criteria values for all scenarios. Clean-up goals for groundwater and 
sediment at SEAD-25 will be established for the residential scenario such that risk to future 

residents will be within EPA criteria. Clean-up goals for SEAD-26 will not be risk based since 

no risk is exhibited . 

Additional considerations such as ARARs and removal actions under the NCP must be 
considered prior to developing an overall remedial action plan for SEAD-25 and -26 . The 

following sections discuss these criteria in order to evaluate necessary remedial actions. 

2.2.3 ARAR-Based Remedial Action Objectives 

The investigation and clean-up of SEAD-25 and -26 falls under the jurisdiction of both the State 

of New York regulations (administered by NYSDEC) and Federal regulations (administered by 
USEPA Region II). The only state laws that may become ARARs are those promulgated such 

that they are legally enforceable and generally applicable and equivalent to or more stringent than 

federal laws. 

Three categories of potentially applicable state and federal requirements were reviewed: 1) 

chemical-specific, 2) location-specific, and 3) action-specific. Chemical-specific ARARs 
address certain contaminants or class of contaminants and relate to the level of contamination 

allowed for a specific pollutant in various environmental media (water, soil , sediment, and air). 
Location-specific ARARs are based on the specific setting and nature of the site. Action-specific 

ARARs relate to specific actions proposed for implementation at a site. Both location-specific 

and action-specific ARARs are independent of the media. In addition to ARARs, advisories, 
criteria, or guidance may be evaluated as "To Be Considered" (TBC) regulatory items. CERCLA 

indicates that the TBC category could include advisories , criteria, or guidance that were 
developed by EPA, other federal agencies, or states that may be useful in developing CERCLA 

remedies . These advi sories, criteria, or guidance are not promulgated and, therefore, are not 

October 1998 
Page 2-7 

H IE GISENECAISEAD25\FS\DFINALISECTIONSISECTION2 DOC 



SENECA SEAD-25 and SEAD-26 DRAFT FINAL FS REPORT For SEAD-25 and -26 

legally enforceable standards such as ARARs. To date, ARARs have only been propagated for 

groundwater and surface water. 

Potentially applicable state and federal requirements are reviewed in Appendix C. The following 

is a discussion of the comparison of SEAD-25 and -26 data to ARAR and TBC criteria by media. 

SEAD-25 Groundwater 

NYSDEC A WQS for Class GA waters are compared to the results of the groundwater analyses in 
Table 2-la . ARAR exceedances were found for the following compounds: 1, 1, !
Trichloroethane, 1, 1-Dichloroethane, 1,2-Dichloroethene, Benzene, Chloroform, Ethyl benzene, 
Toluene, Trichloroethene, Xylene, 2,4-Dimethylphenol, 2-Methylphenol, 3,3'

Dichlorobenzidine, 4-Methylphenol, and Phenol. As the NYSDEC A WQS for Class GA waters 
are ARARs, groundwater is a media of interest at SEAD-25 . The extent of contamination (i .e., 

plume dimensions) will be discussed in Section 2.4.3. 

SEAD-25 Surface Soil 

Results of the surface soil analysis are shown in Table 2-lb . Levels of Benzo(a)pyrene, 
Dibenz(a,h)anthracene, Lead, and Thallium exceed the NYSDEC TAGM values for soils. The 

NYSDEC Groundwater Protection Standards are dependent on the organic content of the surface 

soils at SEAD-25 which is 0.97%. The NYSDEC TAG Ms presented are not ARARs but rather 
To Be Considered (TBCs) because they are not promulgated standards . These values are not used 

to determine the necessity of remediation but may be used as guidelines in setting remedial goals. 

Because none of the compounds with TAGM exceedances for surface soil are present in the 

groundwater, protection of groundwater for ARAR exceedances is not a concern. Thus, surface 

soil is not an ARAR based media of interest. Further, the contaminants present are not expected 
to leach to the groundwater due to their partition coefficients. 

SEAD-25 Surface and Subsurface Soil 

Results of the surface and subsurface soi l analysis are displayed in Table 2-lc. Concentrations of 
Acetone, Benzene, Ethylbenzene, Methylene Chloride, Toluene, Xylene, 2-Chlorophenol, 4-

Ch loro-3-methylphenol , 4-Nitrophenol, Benzo(a)pyrene, Dibenz(a,h)anthracene, 

Pentachlorophenol, Phenol, Lead, Selenium, and Thallium exceed the NYSDEC T AGM values or 

background concentrations, as determined in Section 6.2 .3 of the RI for soils. The NYSDEC 
Groundwater Protection Standards are dependent on the organic content of the soils at SEAD-25 

which is 0.78% (organic content of subsurface soils). The NYSDEC TAGMs are not ARARs but 
rather To Be Considered (TBCs) because they are not promulgated standards. These values are 

not used to determine the necessity of remediation but may be used as guidelines in setting 

remedial goals. Because the contaminants responsible for groundwater ARAR exceedances are 
present in values exceeding TAGMs, but are not present in the surface soil , subsurface soi l should 

be considered a media of interest from an ARAR standpoint. Individual sample points are 

evaluated in Table F-lc (Appendix F) to determine the extent of contamination. 
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SEAD-25 Surface Water 

Surface water analysis results are displayed in Table 2-ld. Aluminum, Iron, Copper, Lead, 
Silver, and Zinc concentrations exceed the NYSDEC A WQS for Class C surface water. Although 
the A WQS are promulgated standards, Aluminum, Iron, Copper, Silver, and Zinc are not 

considered ARAR-based constituents of concern for the following reasons: 

• Aluminum and Iron can be dismissed as constituents of concern due to the site background 
concentrations of these metals in all the media at SEAD-25 . 

• Silver exceeded the ARAR at one sample point (the concentration was 0.82 ppb, the A WQS 

is 0 .1 ppb). 
• Zinc exceeded the ARAR at one sample point, (the concentration was 70.3 ppb, the A WQS is 

56.8 ppb). 
• Copper exceeded the ARAR at two sample points, (the concentrations were 13 .2 and 9. I, the 

A WQS is 8.1 ppb) . 

Thus, only lead is considered to be an ARAR-based constituent of concern in surface water. Lead 
exceeded the ARAR at four sample points at slightly elevated levels (the maximum exceedance 

was 7 ppb, the A WQS is 1.8 ppb). It is suspected that lead in the sediment of the drainage ditches 

and turbidity in the sample is responsible for surface water contamination. However, due to the 
fact that the water in the ditches is ephemeral and that this water is not a classified surface water 
body, thi s ARAR exceedance is not of concern at this site. Surface water analysis by sample 

point is displayed in Table F-ld (Appendix F). 

SEAD-25 Sediment 

Sediment analysis results are displayed in Table 2-le. Sediment criteria for Benzo(a)anthracene, 

Benzo(a)pyrene, Benzo(b )tluoranthene, Benzo(k)tluoranthene, Chrysene, Ideno( I ,2,3-cd)pyrene, 
Phenanthrene, 4,4'-DDD, 4,4 ' -DDE, 4,4-DDT, Aldrin, Heptachlor, Heptachlor epoxide, 

Antimony, Arsenic, Cadmium, Chromium, Copper, Iron , Lead, Manganese, Mercury, Nickel , 
Silver, and Zinc were exceeded in the drainage ditches surrounding SEAD-25 . Both the NYS 

BALCT and NYSDEC HHB are dependent on the organic content of the sediment, which is 3.5% 

for SEAD-25. Sediment criteria are not ARARs but rather To Be Considered (TBCs) because 
they are not promulgated standards . These values are not used to determine the necessity of 

remediation but may be used as guidelines in setting remedial goals. Although lead in the 

sediment is the probable cause of the surface water ARAR exceedance, the surface water is 

ephemeral and is not a classified surface water body. Therefore, sediment is not considered a 

media of interest from an ARAR standpoint. The extent of sediment contamination by sample 

point is addressed in Table F-le. 
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NYSDEC 

Parameter AWQS* Units 

Volati le Organics 

I, I , I-Trichloroethane 5 UG/L 
I , 1-Dich loroethane 5 UG/L 
I, 1-Dichloroethene 5 UG/L 
1,2-Dichloroethene (total) 5 UG/L 
2-Butanone (2) 50 UG/L 
Benzene I UG/L 
Bromofonn (2) 50 UG/L 
Chlorodibromomethane (2) 50 UG/L 

Ch lorofonn 7 UG/L 
Ethyl benzene 5 UGIL 

Tetrachloroethene 5 UG/L 
Toluene 5 UG/L 
Total Xylenes (3) 5 UG/L 
Trichloroethene 5 UG/L 

Semivolati lc Organics 

2.4-Dimethylphenol (4) I UGIL 
2-Methylnaphth alene (5) UGIL 
2-Methylphenol (4) I UG/L 
3,3"-Dichlorobenzidine (6) 5 UG/L 
4-Methylphenol (4) I UG/L 

Fluorene (2) 50 UG/L 
Naphthalene (2) IO UG/L 
Phenanthrene (2) 50 UG/L 

Phenol (4) I UG/L 

Metal s ••• 

Arsenic 25 UG/L 
Cadm ium 5 UG/L 
Selenium 10 UG/L 
Tiiallium (2) 0.5 UGIL 

TABLE2-la 
SENECA ARMY DEPOT 

SEAD-25 AND 26 FEASIBILITY STUDY 

SEAD-25 Groundwa ter Analysis Results 

No. of 
Source Mean Max. Hit Hits>AWQS 

NYSDEC A WQS-GA 5.4 37.0 3 
NYSDEC A WQS-GA 2.2 8.0 I 
NYSDEC A WQS-GA 0.6 1.0 0 
NYSDEC A WQS-GA 8.9 40.0 4 
NYSDEC Guidance 9.7 130.0 I 
NYSDEC A WQS-GA 79.2 1000.0 7 
NYSDEC Guidance 1.8 6.0 0 
NYSDEC Guidance 1.3 3.0 0 
NYSDEC A WQS-GA 4.5 17.0 2 
NYSDEC A WQS-GA 25 .8 520.0 5 
NYSDEC A WQS-GA 0 .6 1.0 0 
NYSDEC A WQS-GA 71.9 1400.0 6 
NYSDEC A WQS-GA 231.0 3300.0 7 
NYSDEC A WQS-GA 2.5 10.0 2 

NYSDEC A WQS-GA 8.5 86 .0 3 
9.2 69.0 0 

NYSDEC A WQS-GA 15.5 23.0 2 
NYSDEC A WQS-GA 8.9 10.0 I 
NYSDEC A WQS-GA 37.5 42.0 2 
NYSDEC Guidance 5.0 1.0 0 
NYSDEC Guidance 14 .9 160.0 3 
NYSDEC Guidance 5.0 1.0 0 
NYSDEC A WQS-GA 10.0 56.0 I 

NYSDEC A WQS-GA 2.0 8.9 0 
NYSDEC A WQS-GA 0.2 0.4 0 
NYSDEC A WQS-GA 1.8 4.8 0 
NYSDEC Guidance 1.9 4.7 2 

*NYSDEC A WQS for Class GA waters. From 6 NYCRR Pans 703.5 , March 12, 1998. 

•• As explained in Section 6. of the RI. all sample results were not necessarily used in detennining the 95% UCL. 

Reasonable 
Maximum 

Exposure EP 
Total No. of %of AWQS 95% UCL of Cone. 
Samples•• exceedances Mean (units)(!) 

34 .0 9% 18.6 18.6 
34 .0 3% 7.5 7.5 
34.0 0% 0.8 0.8 
21.0 19% 12.8 12.8 
34.0 3% 9.9 9.9 
34 .0 21% 370.7 370.7 
34.0 0% 5.7 5.7 
34.0 0% 2.9 2.9 
34.0 6% 16. 1 16.1 
34.0 15% 75 .8 75.8 
34.0 0% 0.8 0.8 
34.0 18% 201.2 201.2 
34.0 21% 1277.3 1277.3 
34 .0 6% 9.6 9.6 

34.0 9% 8.8 8.8 
34.0 0% 9.8 9.8 
34.0 6% 12.3 12.3 
34.0 3% 8.6 8.6 
34.0 6% 8.5 8.5 
34.0 0% 5.6 5.6 
34 .0 9% 15. I 15.1 
34.0 0% 5.6 5.6 
34.0 3% 9.8 9.8 

34.0 0% 2.4 2.4 
34 .0 0% 0.2 0.2 
34.0 0% 2.1 2.1 
34 .0 6% 2. 1 2.1 

••• According to the statist ical analysis conducted in Section 6.2.3 of the RI report, arsenic, cadmium , seleni um , and thallium were found to be at concentrations in portions 
of SEAD-25 which exceed concentrations in ponions of background areas. 

(1) Reasonable Maximum Exposure EP Concentration is the 95% UCL as calculated in Section 6 of the Rl, page 6-43 . TI1is value may be greater than the maximum hit as noted 
to RAGS: Calculating the Concentration Tenn" (EPN9285 .7-08 1/May 1992) 
(2) NYS Guidance Value, "Ambi ent Water Quality Standards and Guidance Values and Groundwater Effiuent Limitations". TOGS 1 1.1, June 1998. 
(3) A standard ofS ug/L has been assigned to each of the following xylene isomers (1 ,2-xylene, 1,3 -xylene. and 1,4-xylene) 
(4) A standard of I ug/L applies to the sum of total phenolic compounds. 

(5) No standard or guidance value for groundwater is available for these substances as of June 1998. 
(6) Principal Organic Contaminant Standard applies (TOGS, June 1998). 
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NYSDEC 

TABLE 2- Ib 
SENECA ARMY DEPOT 

SEAD-25 AN D 26 FEASIBILITY STUDY 

SEAD-25 Surface Soil A nalysis Results 

No of 
Parameter TAGM' Units Source Mean Max. Hit Hits>TAGM 

Volati le Orttanics 

Acetone 106 7 UG/KG NYSDEC GW Prot. 5.6 

Semivolati lc Orsanics 

Benzo[a]anthracene 224 OR MDL" UG/KG USEP A Health Based 176.2 

Benzo[ a]pyrene 6 1 OR MDL"' UG/KG USEPA Health Based 161.1 

Benzo[b Jfluoranthene 1067 UG/KG NYSDEC GW Prot 162 4 

Benzo[ghi]perylene 50000 UG/KG NYSDEC Rec. 159.9 

Benzo[k]fluoranthcne 1067 UG/KG NYSDEC GW Prot 1800 

Chrysene 388 UG/KG NYSDEC GW Prot 129 9 

Dibenzl a,h]anthracene 14 or MDL .. UG/KG USEPA Health Based 168 0 

Fluoran1hene 50000 UG/KG NYSDEC Rec 92 3 

Indenol I,2,3-cd]pyrene 3104 UG/KG NYSDEC GW Prot 172 9 

Phenanthrene 50000 UG/KG NYSDEC Rec. I 53 9 

Pyrene 50000 UG/KG NYSDEC Rec. 82.7 

Pesticides/PCBs 

Endosulfan I 873 UG/KG NYSDEC Rec 1.3 

Endrin aldehyde UG/KG 29 

t-.·1etals• ••• 

Lead 21.86 MG/KG Site Background 33 0 

Selenium 2 MG/KG NYSDEC Rec. I 0 

Thallium 0 28 MG/KG Site Background 09 

•NYSDEC TAGM values are based on Technical and Administrative Guidance 1emorandum HWR-94--4046 
January 24. 1994 . The TAG Ms are TBCs and are for comparison purposes only 

5.0 

78 0 
87.0 

86 0 

82.0 
960 

I 10.0 

42 0 
200 0 

55 0 

130 0 
170 0 

2 I 
84 

44 4 

I 3 
I 8 

NYSDEC Groundwater Pro1ec11on Standards arc dependent on the organic content of surface soil s at SEAD-25 which is 0.97% 
•• For sem ivolatile organic compounds the Minimum Detection Limit (MDL) is 330 ug/Kg 
•• • As explained m Section 6 of 1he RI. all sample results were not necessarily used in determining the 95% UCL 

Total No of 
Samples••• 

0 9 

0 9 

2 9 
0 9 

0 9 
0 9 
0 9 
2 9 
0 9 
0 9 

0 9 
0 9 

0 9 

0 9 

8 9 

0 9 
7 9 

•·••According to the statis1ical analysis conducted in Sec1ion 6 2 3 of the RI repon, lead. se len ium, and thallium are the only elements that tend to be 
greater than the inorganic element concentrat ions that were detected in the same background media 

Reasonable 
Maximum 

Exposure EP 
%ofTAGM 95% UCL of Cone 
exceedances Mean (units)( J) 

0% 6.7 6.7 

0% 275.4 275.4 

22% 286.9 286.9 
0% 271.0 27 1.0 

0% 285.2 285 .2 
0% 249 9 249.9 

0% 257 I 257 .1 

22% SIS 4 515.4 
0% 140.0 140.0 
0% 310.4 310 4 
0% 253 .S 253 .S 
0% I 18 0 I 18.0 

0% I S 1.5 
0% 4 2 4.2 

89% 37 .6 37.6 
0% 1.2 1.2 

78% I.I I.I 

(I) Reasonable f\faximum Exposure EP Concentration is the 95% UCL as calculated in Section 6 of the RI, page 6-43 This value may be greater than the maximum hit as noted in "Supplemental Gu 
to RAGS Calculating the Concentration Term" (EPN9285 7-081 /May 1992) 
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NYSDEC 

TABLE 2-lc 
SENECA ARMY DEPOT 

SEAD-25 AND 26 FEASIBILITY STUDY 

SEAD-25 Surface and Subsurface So il Analysis Results 

No of 
Parame1er TAGM " Units Source Mean Max Hit Hi ts>TAGM 

Volalil e Ori.:anics 

I . I . l-Tri chloroc1hane 592.8 UG/KG NYSDEC GW Prot 136.5 170 0 
l .2-Dichloroc1hene (total) UG/KG 125.0 310 0 
2-Butanone 234 UG/KG NYSDEC GW Prot 64 100 
Acetone 85 8 UG/KG NYSDEC GW Prat 217.6 2800.0 
Benzene 46 8 UG/KG NYSDEC GW Prot. 134.8 l000 
Carbon disu lfide 2106 UG/KG NYSDEC GW Prot. 5.6 2.0 
Chloroform 234 UG/KG NYSDEC GW Prot 63 9.0 
Ethyl benzene 4290 UG/KG NYSDEC GW Prot 488.0 I 7000.0 
Methylene chloride 78 UG/KG NYSDEC GW Prot 116.4 390.0 
Toluene 11 70 UGIKG NYSDEC GW Prot 183.J 4500 0 

To1al Xylenes 936 UG/KG NYSDEC GW Prot 3828.9 130000 0 
Trichloroethene 546 UG/KG NYSDEC GW Prot 124.6 280.0 

Semivolatile Orc:anics 

1.2,4-Trich lorobenzene 2652 UG/KG NYSDEC GW Prot 796.0 1600.0 
1.4-0ichlorobenzene 6630 UG/KG NYSDEC GW Prot 798.4 1700.0 
2.4-Dinitrotoluene UG/KG 796 0 1600 0 
2-Chlorophenol 624 UGIKG NYSDEC GW Prot. 819.8 2600 0 
2-Me1hylnaph1halene 28392 UG/KG NYSDEC GW Prot 925.3 8900 0 
4-Chloro-3-meth ylphenol 187 2 UG/KG NYSDEC GW Prot 819 8 2600 0 
4- 'itrophenol 78 UG/KG NYSDEC GW Prot 1578.2 17000 
Acenaph th ene 50000 UG/KG NYSDEC Rec. 732 2 2000.0 
Benzo( a)anthr:icene 224 or MDL" UG/KG USEPA Health Based 182 9 78 0 
Benzo(a]pyrene 61 or MDL" " UG/KG USEPA Health Based 183 9 87 0 
Benzo[b }0uoranthene 858 UG/KG NYSDEC GW Prot 184.2 86 0 
Benzo(ghi}pel)•lcne 50000 UG/KG NYSDEC Rec 176.3 120 0 
Bcnzo[k] nuoranthcne 858 UG/KG NYSDEC GW Prot 303 5 360 0 
81s(2-Ethylhexyl)phthal ::11 e 50000 UG/KG NYSDEC Rec 557.2 750.0 

Chl)·sene 312 UG/KG NYSDEC GW Prot 165.J 110 0 
Dibenz(a.h]anthracene 14orMDL"" UGIKG USEPA Health Based 260 I 360.0 
Fluoranthene 50000 UG/KG NYSDECRec 155 6 2000 
Fluorene 50000 UG/KG NYSDEC Rec 456.6 1900 0 
ln deno( 1.2.3-cd]pyrene 2496 UG/KG NYSDEC GW Pro1 187 I 55 0 
N- itrosodiphenylamine UG/KG 673.6 1500 0 
N-Nitrosodipropylamine UG/KG 803 2 19000 
Naph thalene l0 140 UG/KG NYSDEC GW Prot 387.7 4300.0 
Pentachlorophenol 780 UG/KG NYSDEC GW Prot 1900 I 2300 0 
Phenanthrene 50000 UG/KG NYSDEC Rec. 471 3 4600 0 
Phenol 23 4 UGIKG NYSDEC GW Pro1 815 I 2400 0 
Pyrene 50000 UG/KG NYSDEC Rec. 591 2 2000 0 

Pesticides'PCBs 

4.4 -DOE 2100 UG/KG 20 4 8 
4.4 -DDT 1950 UGIKG NYSDEC GW Prot 1 9 3.4 
Al pha-Chlordane UG/KG 10 2 5 
Aroclor-12~4 1560 UG/KG NYSDEC GW Prot 219 1300 
Endosulfan I 702 UG/KG NYSDEC GW Prot 11 2 5 
Endrin 78 UG/KG l\1YSDEC GW Pro1 1 9 l 4 
Endrin aldehyde UG/KG 2. 1 8.4 
l·lep1achlorepoxide 15 6 UG/KG NYSDEC GW Prot I. I 29 

Metals·••· 

Lead 21 86 MG/KG NYSDEC TAGM JI 7 29 1 0 
Selenium 2 MG/KG NYSDECTAGM 07 23 
Thallium 0 28 MG/KG NYS DEC TAGM 0.6 I 8 

Herbicides 

Dicamba UG/KG 30 64 
MCPP UG/KG 2875 0 4075 0 

•1'1YSDEC TAGM values are based on Technical and Administra1ive Guidance Memorandum H\\'R-94-4046 
January 24, 1994 The TAGMs are TBCs and are for comparison purposes only 

0 
0 
0 
3 
I 
0 
0 
I 
2 
I 
5 
0 

0 
0 
0 
I 
0 
I 
I 
0 
0 
2 
0 
0 
0 
0 
0 
3 
0 
0 
0 
0 
0 
0 
I 
0 
I 
0 

0 
0 
0 
0 
0 
0 
0 
0 

14 
I 

20 

0 
0 

l\1YSDEC Groundwater Pro1ection Standards are dependent on the organic content of surface soils at SEAD-25 which is 0. 78%. 
•· For semivolatile organic compounds th e Minimum Detec1ion Limit (MDL) is 330 ug/Kg 
••· As explained in Section 6 of th e RJ , all sample resuhs were no! necessarily used in determining the 95% UCL 

Total No. of %of TAGM 
Samples••• exceedances 

42.0 0% 
42 0 0% 
42 0 0% 
42 0 7% 
42 0 2% 
42.0 0% 
42 0 0% 
42 0 2% 
42 0 5% 
42.0 2% 
42 0 12% 
42 0 0% 

42 0 0% 
42 0 0% 
42 0 0% 
42 0 2% 
42 0 0% 
42 0 2% 
42 0 2% 
42 0 0% 
42 0 0% 
42 0 5% 
42 0 0% 
42 0 0% 
42 0 0% 
42 0 0% 
42 0 0% 
42.0 7% 
42 0 0% 
42 0 0% 
42.0 0% 
42 0 0% 
42 0 0% 
42 0 0% 
42 0 2% 
42 0 0% 
42 0 2% 
42 0 0% 

42 0 0% 
42 0 0% 
42 0 0% 
42 0 0% 
42 0 0% 
42 0 0% 
42 0 0% 
42 0 0% 

42 0 33% 
42 0 2% 
42 0 48% 

15 0 0% 
15.0 0% 

•••• According to th e stati stical analysis conducted in Section 6 2 3 of the RI repon, lead, selenium, and thallium are the only elements that tend 10 be 
greater than the inorganic element concentrations that were detected in the same background media 

Reasonable 
Maximum 

Exposure EP 
95% UCL of Cone 

Mean (units){!) 

80.9 80.9 
59 9 59.9 
68 68 

156 5 156.5 
76.0 76 0 
59 5.9 
69 6.9 

1776 177.6 
50.8 50.8 

122.0 122.0 
3677 6 3677.6 

60 6 60.6 

896 9 896.9 
901 5 901.5 
896 9 896.9 
937 7 937 7 

1072 9 1072 9 
9377 937 7 

1667 I 1667 I 
746 3 746 3 
217 9 217.9 
208 4 208.4 
206 3 206 3 
209 4 209 4 
336 5 336 5 
631 7 631.7 
221 3 221.3 
318 9 318.9 
198 5 198 5 
478 4 478.4 
211 .0 211.0 
676.7 676 7 
9 10 3 910.3 
405 3 405.J 

2097 5 2097 5 
571 I 571.1 
930 3 930 3 
742 4 742 4 

2 I 2. 1 
20 2.0 
11 11 

23 0 23 0 
11 11 
20 2.0 
2 l 2.3 
1 1 I.I 

38 3 38.3 
11 1 1 
08 08 

34 3.4 
3020 4 3020.4 

(I) Reasonable Maximum Exposure EP Concentra1ion is the 95% UCL as calculated in Section 6 of the RI , page 6-43 Th is val ue may be grea1er than the maximum hit as noted m "Supple 
lo RAGS Calculating the Concentration Term" (EPA/9285 7-08 1/May 1992) 
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NYS Class C 
Parameter SWQS Units 

Volatile Organics 

Acetone UG/L 

Semivolati le Organics 

Di-n-butylphthalate UG/L 
Dibenzofuran UG/L 
Diethyl phthalate UG/L 
Pyrene UG/L 

Metals 

Aluminum JOO UG/L 

Arsenic 190 UG/L 

Bari um UG/L 

Calcium UG/L 

Chromi um 144 .2 UG/L 

Cobalt 5 UG/L 

Copper 8.1 UG/L 

Iron 300 UG/L 

Lead 1.8 UG/L 

Magnesium UG/L 

Manganese UG/L 

Mercury UG/L 

Nickel 68.3 UG/L 

Potassium GIL 
Si lver 0.1 UG/L 

Sodium UG/L 

Vanadi um 14 UG/L 
Zinc 56.8 UG/L 

TABLE 2- ld 

SENECA ARMY DEPOT 
SEAD-25 AND 26 FEASIBILITY STUDY 

SEAD-25 Surface Water Analys is Results 

No. of 
Source Mean Max. Hit Hits>SWQS 

6.9 24 .0 0 

4.2 1.0 0 
4.7 1.0 0 
4.7 0.5 0 
4.7 1.0 0 

NYSDEC SWQS-C 635 .9 1500.0 6 
NYSDEC SWQS-C 1.3 3.5 0 

45 .0 75 .1 0 
64050.0 105000 .0 0 

NYSDEC SWQS-C 1.5 3.3 0 
NYS DEC SWQS-C 0.7 1.6 0 
NYSDEC SWQS-C 4.3 13.2 2 
NYS DEC SWQS-C 649.3 1500.0 5 

YS DEC SWQS-C 2.3 7.0 4 
7888.0 13300.0 0 

20.1 42.5 0 
0.0 0.1 0 

NYSDEC SWQS-C 2.0 4.0 0 
4998.0 12900.0 0 

YSDEC SWQS-C 0.4 0.8 I 

119420.0 213000.0 0 
NYSDEC SWQS-C 2.1 4.7 0 
NYS DEC SWQS-C 14.5 70.3 I 

• YSDEC A WQC for Class C surface waters From 6 NYCRR Subpans 701-705 . 

Reasonable 
Maximum 

Total No. of %of SWQS 95% UCL Exposure EP 
Samples exceedances of Mean Cone. (uni ts)( ! 

10 0% 9.5 9.5 

10 0% 10.8 10.8 
10 0% 7.3 7.3 
10 0% 10.0 10.0 
JO 0% 7.2 7.2 

10 60% 22285 .0 22285.0 
10 0% 1.7 1. 7 
JO 0% 57.5 57.5 
10 0% 8 I 764 .4 8 1764.4 
JO 0% 2.2 2.2 
10 0% 0.9 0.9 
JO 20% 7.9 7.9 
JO 50% 17852 .5 17852.5 
JO 40% 6.0 6.0 
JO 0% 10280.1 10280.1 
JO 0% 27.2 27.2 
JO 0% 0.0 0.0 
JO 0% 2.8 2.8 
JO 0% 7623.5 7623.5 
JO 10% 0.5 0.5 
10 0% 158067.5 158067.5 
JO 0% 3.0 3.0 
JO 10% 44 .9 44.9 

(I) Reasonable Maximum Exposure EP Concentration is the 95% UCL as calcul ated in Section 6 of the RI , page 6-43 This value may be greater than the maximum hit as noted in "S 
to RAGS : Calculati ng the Concentra tion Tenn " (EPN 9285 .7-08 I/May 1992) 
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Sedimenl 

TABLE 2-le 
SENECA ARMY DEPOT 

SEAD-25 AND 26 FEASIBILITY STUDY 

SEAD-25 Sedimen t Analysis Results 

No. of 
Parameler Criteria Units Source Mean Max. Hi1 Hi ts>Guideline 

Volatile Orsanics 

2-Butanone UG/KG 
Acetone UG/KG 

Carbon di sulfide UG/KG 

Toluene UG/KG 

Semivolatile Oreanics 

2-Methylnaphthalene UG/KG 
Acenaphthene 4900 UG/KG NYSB.A.LC.T• 

Acenaphthylene UG/KG 

Anthraccne UG/KG 
Benzo( a Janthracene 45 5 UG/KG NYSDEC HHB (I) 
Benzo(a] pyrene 45 5 UG/KG NYSDEC HHB ( I) 
Benzo(b)Ouoran1hene 45.5 UG/KG NYSDEC HHB (I) 
Benzofghi]pery lene UG/KG 
Bcnzo(k)Ouoran1hene 45 5 UG/KG NYSDEC HHB (I) 

Carbazole UG/KG 
Chl)'sene 45 5 UG/KG NYSDEC HHB (I ) 
Di-n-bu ty lphthalate UG/KG 
Dibenzl a,h)anthracene UG/KG 
Dibenzofuran UG/KG 
Fluoranth ene 35700 UG/KG NYS B.A L C.T • 
fluorene UG/KG 
lndeno( 1,2.3-cd]pyrene 45 5 UG/KG NYSDEC HHB (I ) 

Naphthalene UG/KG 
Phenanthrene 4200 UG/KG NYS B A.LC.T• 
Pyrene UG/KG 

Pest icides 'PCBs 

4.4·-DDD 0 35 UG/KG NYSDEC HHB (I) 
4.4· .DDE 0 35 UG/KG NYSDEC HHB ( I) 

4.4 -DDT 0.35 UG/KG NYSDEC HHB (I ) 
Aldrin 3 5 UG/KG NYSDEC HHB ( I) 
Alpha-Chlordane UG/KG 
Beta-Bl-IC UG/KG 
Endosulfan sulfa1e UG/KG 
Endrin aldehyde UG/KG 
Endrm ke1one UG/KG 
Gamma-Chlordane UG/KG 
Hepiachlor 0 028 UG/KG NYSDEC HHB ( I) 
1-lepiachlorepoxide 0 028 UG/KG NYSDEC HHB (I) 

Metals 

Alum inum MG/KG 
Antimony 2 MG/KG Lowest Effect Level 
Arsenic 6 MG/KG Lowest Effect Level 
Barium MG/KG 
Bery llium MG/KG 
Cadmium 06 MG/KG Lowest Effect Level 
Calcium MG/KG 
Chro mium 26 MG/KG Lowest Effect l eve l 
Cobalt MG/KG 
Copper 16 MG/KG Lowest Effect Level 
Iron 20000 MG/KG Lowest Effect Level 
Lead J I MG/KG Lowest Effect Level 
Magnesium MG/KG 

Manganese 460 MG/KG Lowest Effect Level 
MercU I)' 0 15 MG/KG Lowest Effect Level 
Nickel 16 MG/KG Lowest Effect Level 
Potassiu m MG/KG 
Selenium MG/KG 
Silver I MG/KG Lowest Effect Level 
Sodium MG/KG 
Thallium MG/KG 

Vanadi um MG/KG 
Zinc 120 MG/KG Lowest Effect Level 

( I) l\~'SDEC Hum3Il Health Bioaccumulation sediment criteria. December. 1989 
•r,,rvs Bcnthic Aquatic Life Chronic Toxic ity 

89 17 0 0 
6.8 80 0 
65 3.0 0 
6 5 3.0 0 

ZJO 7 230.0 0 
381 5 11 00.0 0 

1013.5 3500 0 0 
1367.6 3700 0 0 
3106.0 9000 0 7 
4070.0 13000 0 7 
7318 8 25000 0 7 
4249.5 19000.0 0 
1346.4 6300 0 J 
585 0 1400 0 0 

3888.5 110000 7 
611.9 2000.0 0 

1995 4 7 100.0 0 
294.4 540 0 0 

6152 6 21000 0 0 
504 7 1300 0 0 

36 1] 5 14000 0 7 
269.4 440.0 0 

2814.0 8300 0 3 
609 1 9 18000 0 0 

138 7 550 0 5 
12.4 45 0 5 
21 4 93 0 5 

2 4 6.0 3 
18 0 64 0 0 

1.3 1 7 0 
2.5 3 6 0 
32 8. 1 0 

I I 6 52 0 0 
19 6 69 0 0 
6 8 46 0 I 
1 5 23 2 

10567 5 21900 0 0 
08 3 4 I 
56 12 2 4 

68 2 13] 0 0 
06 I I 0 
0.7 27 3 

57561.0 I 54000.0 0 
JS 9 40 2 I 
9.7 26 7 0 

41 J 11 6 0 JO 
21406 0 54700 0 4 

121 4 378 0 7 
9 11 8.0 14400 0 0 

407 4 835 0 2 
0 I 0 4 2 

28 8 72 6 8 

I 750 2 3270 0 0 
08 1 3 0 
25 JO 2 J 

385 6 832 0 0 
07 I I 0 

28 6 84 6 0 
150 9 541 0 3 

Reasonable 
Maximum 

¾of Exposure EP 
Total No of Guideline 95% UCL Cone 

Samples Exceedances of Mean (units)( )) 

10 0% 11.4 II 4 
10 0% 7.6 7.6 
10 0% 84 84 
10 0% 84 8.4 

10 0% 248 6 248.6 
10 0% 626 2 626.2 
10 0% 4724.2 4724.2 
10 0% 163 11.0 163 11.0 
10 70% 48863 .8 48863.8 
10 70% 84 I 79.8 84179.8 
10 70% 3827397 2 3827397.2 
10 0% 84343.6 84343.6 
10 30% 14794.8 14794.8 
10 0% 1389 8 1389.8 
10 70% 2]]]85.2 233385.2 
10 0% 1676.2 1676.2 
10 0% 19171.8 19 171.8 
10 0% 402.5 402.5 
10 0% I I 80176.4 1180 176.4 
10 0% 1341 6 1341.6 
10 70% 63 468.3 63468.J 
10 0% 327.8 327 8 
10 30'?-o 4497 5 4497 5 
10 0% 9843 I 9843 I 

JO 50% 46 185 4 46 185.4 
JO 50% 74 I 74. 1 
JO 50% 288 I 288 I 
JO 30% 50 50 
JO 0% 378 0 3780 
JO 0% 1 4 1.4 
JO 0% 29 29 
JO 0% 5 I 5 I 
JO 0% 64 6 64.6 
JO 0% 540 I 540.1 
JO 10% 35 0 35 0 
JO 20% 1 8 1.8 

JO 0% 13764 l 13764.2 
JO 10% I 6 1.6 
JO 40% 7.2 7.2 
10 0% 85 4 85.4 
10 0% 07 0.7 
10 30% 11 2 5 11 2.5 
JO 0% 84266 I 84266. J 
JO 10% 24 7 24.7 
JO 0% 16.2 16.2 
JO 100% 75 8 75.8 
JO 40% 3449 1 5 34491.5 
JO 70% 19 1 0 19 1.0 
JO 0% I 1424.6 11 424.6 
JO 20% 515 5 515.5 
10 20% 0 4 04 
JO SO% 48 0 48 0 
10 0% 22 12 9 2212 9 
JO 0% I 0 1.0 
JO 30% 38 3 38.3 
JO 0% 523 0 523.0 
JO 0% 09 09 
JO 0% 49 I 49. 1 
JO 30% 264 7 264.7 

( I) Reasonable Maximum Exposure EP Concentration is the 95% UC L as caJculated in Section 6 of the Rl . page 6-43 This value may be greater than th e maximum hi t as noted i 
10 RJ\GS Calculating 1he Concentration Term" {EPA/9285 7-081 fay 1992) 
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SENECA SEAD-25 and SEAD-26 DRAFT FINAL FS REPORT For SEAD-25 and -26 

SEAD-26 Groundwater 

NYSDEC A WQS for Class GA waters are compared to the results of the groundwater analyses in 
Table 2-2a. Groundwater ARARs for 1,2,4-Trimethylbenzene, 1,3,5-Trimethylbenzene, 

Benzene, Ethylbenzene, Xylene, n-Propylbenzene, and p-Isopropyltoluene were exceeded. As 
the NYSDEC A WQS for Class GA waters are ARARs, groundwater is a media of interest at 
SEAD-26. The extent of contamination (i.e. , plume dimensions) will be conducted in Section 
2.4.3 . 

SEAD-26 Surface Soil 

Results of the surface soil analysis are shown in Table 2-2b. Concentrations of 2,4,5 

Trichlorophenol , 2,4-Dinitrophenol , 2-Nitroaniline, 2-Nitrophenol , 3-Nitroaniline, 4-Chloro-3-
methylphenol, 4-Chloroaniline, Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)fluoranthene, 

Benzo(k)fluoranthene, Chrysene, Dibenz(a,h)anthracene, Nitrobenzene, Arsenic, Lead, Thallium, 
and Zinc exceed the NYSDEC TAGM values for soil cleanup for on-site soils. The NYSDEC 

Groundwater Protection Standards are dependent on the organic content of the surface soils at 
SEAD-26 which is 0.97%. The values for soil cleanup presented as NYSDEC T AGMs are not 

ARARs but rather To Be Considered (TBCs) because they are not promulgated standards. These 
values are not used to determine the necessity of remediation but may be used as guidelines in 

setting remedial goals. Because none of the compounds with T AGM exceedances for surface soil 

are present in the groundwater, protection of groundwater for ARAR exceedances is not a 
concern. Thus, surface soil is not an ARAR based media of interest. Further, the contaminants 

present are not expected to leach to the groundwater due to their partition coefficients . 

SEAD-26 Surface and Subsurface Soil 

Results of the surface and subsurface soil analysis are displayed in Table 2-2c. Concentrations of 
Acetone, Methylene Chloride, 2,4,5-Trichlorophenol , 2,4-Dintrophenol, 2-Nitroaniline, 2-

Nitrophenol , 3-Niroaniline, 4-Chloro-3-methylpehnol , 4-Chloroaniline, Benzo(a)anthracene, 

Benzo(a)pyrene, Benzo(b )fluoranthene, Benzo(k)fluoranthene, Chrysene, Dibenz(a,h)anthracene, 
Ideno( 1 ,2 ,3-cd)pyrene, Nitrobenzene, Arsenic, Lead, Selenium, Thallium, and Zinc exceed the 

NYSDEC T AGM values for soil cleanup for on-site soils. The NYSDEC Groundwater Protection 

Standards are dependent on the organic content of the soils at SEAD-26 which is 0.31 % (organic 
content of subsurface soils). The values for soil cleanup presented as NYSDEC T AGMs, are not 

ARARs but rather To Be Considered (TBCs) because they are not promulgated standards. These 

values are not used to determine the necessity of remediation but may be used as guidelines in 
setting remedial goals . Because none of the compounds with T AGM exceedances for surface and 

subsurface soil are present in the groundwater, protection of groundwater for ARAR exceedances 

is not a concern . Thus, surface and subsurface soil is not an ARAR based media of interest. 
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SENECA SEAD-25 and SEAD-26 DRAFT FINAL FS REPORT For SEAD-25 and -26 

SEAD-26 Surface Water 

Surface water analysis results are displayed in Table 2-2d. NYS Class C A WQS are exceeded 
for Aluminum, Iron, Cyanide, Lead, Nickel , Zinc, and Heptachlor. Although the A WQS are 

promulgated standards, surface water was dismissed as an ARAR based media of interest for the 
following reasons: 

• Aluminum and Iron are not considered constituents of concern due to elevated background 
levels at the site (as explained previously). 

• Cyanide exceeded the ARAR at one sample point (the concentration was 8.5 ppb, the A WQS 

is 5.2 ppb). 

• Lead exceeded the ARAR at one sample point (the concentration was 6.4 ppb, the A WQS is 

3.2 ppb). 
• Nickel exceeded the ARAR at one sample points, (the concentrations was 209, the A WQS is 

94.5 ppb). 
• Zinc was present at four sample points in excess of the ARAR (the maximum exceedance was 

2 19 ppb, the ARAR is 81.9 ppb ). Zinc has elevated site background concentrations. 
• Heptachlor was exceed the ARAR at one sample point (the concentration was 0.03 ppb, the 

A WQS is 0.001 ppb). 

Due to the elimination of Aluminum, Iron, Cyanide, Lead, Nickel , and Zinc as ARAR-based 
constituents of concern, the surface water at SEAD-26 can be dismissed as an ARAR-based 

media of interest. 

SEAD-26 Sediment 

Sediment analys is results are di splayed in Table 2-2e. Sediment criteria for Acenaphthene, 

Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b )fluoranthene, Benzo(k)fluoranthene, Chrysene, 
Ideno( 1,2,3-cd)pyrene, Phenanthrene, Phenol, 4,4 ' -DDD, 4,4 ' -ODE, 4,4-DDT, Aroclor-1260, 

Endosulfan I, Endosulfan JI , Heptachlor epoxide, Arsenic, Copper, Iron , Lead, Manganese, 

Mercury, Nickel, and Zinc were exceeded in the drainage ditches surrounding SEAD-26. Both 

the NYS BALCT and NYSDEC HHB are dependent on the organic content of the sediment, 

which is 3.93 % for SEAD-26. The sediment criteria values are not ARARs but rather To Be 
Considered (TBCs) because they are not promulgated standards . These values are not used to 
determine the necessity of remediation but may be used as guidelines in setting remedial goals. 

Because there are no ARAR-based constituents of concern in the surface water of SEAD-26 and 
there are no ARARs for sediment, sediment is not an ARAR-based media of interest. 
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NYSDEC 

Parameter AWQS Units 

Volat il e Organics 

1,2,4-Trimethylbenzene 5 UG/L 
I .3.5-Trimethylbenzene 5 UG/L 
Acetone(2) 50 UG/L 

Benzene I UG/L 
Ethyl benzene 5 UG/L 
lsopropylbenzene 5 UG/L 
Methyl chloride 5 UG/L 

Naphthalene (2) 10 UG/L 

Toluen e 5 UG/L 

Total Xylenes (3) 5 UG/L 

n-Bl1tylbenzene 5 UG/L 

n-Propylbenzene 5 UG/L 

p-lsopropy lto luene 5 UG/L 

sec-Butylbenzene 5 UG/L 

ten-Butyl benzene 5 UG/L 

Semivolat il e Organics 

2-Methylnaphthalene(5) UG/L 

Acenaphth ene(2) 20 UG/L 

Dibenzofuran (5) UG/L 

Diethyl phthalate (2) 50 UG/L 

Fluorene (2) 50 UG/L 

Naphthalene (2) JO UG/L 

Phenanthrene(2) 50 UG/L 

Metal s ••• 

Potassium (5) UG/L 

TABLE 2-2a 

SE ' ECA ARMY DEPOT 

SEAD-25 AND 26 FEASIBILITY STUDY 

SEAD-26 Groundwater Analysis Results 

No . of 
Source Mean Max . Hit Hits>AWQS 

NYSDEC A WQS-GA 1.6 17.0 2 

NYSDEC A WQS-GA 0,8 7.0 I 
NYSDEC Guidance 2.8 3.8 0 

NYSDEC A WQS-GA 0.8 1.5 I 

NYSDEC A WQS-GA 1.4 8.0 2 
NYSDEC A WQS-GA 0,7 5.0 I 
NYSDEC A WQS-GA 0,5 0.7 0 
NYSDEC Guidance 1.5 15 .0 2 

NYSDEC A WQS-GA 0.3 0.3 0 

NYSDEC A WQS-GA I.I 5.0 I 

NYSDEC A WQS-GA 0.4 3,0 0 

NYSDEC A WQS-GA 0,7 6.0 I 
NYSDEC A WQS-GA 0.7 6.0 I 
NYSDEC A WQS-GA 0.6 4.0 0 

NYSDEC A WQS-GA 0.3 0.6 0 

5.4 8.5 0 

NYSDEC Guidance 5. I 3,5 0 

5.0 3.0 0 

NYSDEC Guidance 5.0 0.5 0 

NYSDEC Guidance 5,2 5.0 0 

NYSDEC Guidance 5.8 I 2.5 I 
NYSDEC Guidance 5.0 3.0 0 

29452 .0 108000.0 0 

• NYSDEC AWQS for Class GA waters from 6 NYCRR Pans 703.5 March I 2, I 998. 

"As explained in Section 7 of the RI. all sample results were not necessaril y used in determining the 95% UCL. 

Total No. of % of AWQS 95% UCL of .. 
Samples exceedances Mean 

18 11 % 2.2 
18 6% 0.9 
20 0% 3. 1 

20 5% 1.2 
20 10% 2.8 
18 6% 0.9 
20 0% 0.6 
18 11 % 2.0 
20 0% 0.3 

20 5% 1.8 

18 0% 0.5 

18 6% 0.9 
18 6% 0.9 
18 0% 0.7 
18 0% 0.3 

20 0% 5.7 

20 0% 5.4 
20 0% 5.6 
20 0% 7.0 

20 0% 5.4 
20 5% 6.4 

20 0% 5.5 

20 0% 76878.4 

••••According to the stati stical analysis conducted in Section 7.2 .3 of the RI repon, only potassium was found to be at concentrations in ponion s of SEAD-26 

which exceed concentrat ions in portions of background areas. 

Reasonable 

Maximum 
Exposure EP 

Conc.(units)(l) 

2.2 
0 ,9 

3. 1 

1.2 

2 .8 

0.9 

0 .6 

2.0 

0.3 

1.8 

0.5 

0 .9 

0.9 

0.7 

0.3 

5 .7 

5.4 

5 .6 

7.0 

5.4 

6.4 

5.5 

76878.4 

( I) Reasonable Maximum Exposure EP Concentration is the 95% UCL as calculated in Section 7 of the RI , page 7-43. This value may be greater than the maximum hit as noted 

to RAGS : Calculatin g the Concentration Tenn" (EPA/9285.7-081/May 1992) 

(2) NYS Guidance Value. "Ambient Water Quality Standards and Guidance Values and Groundwater Effiuent Limitations". TOGS I I . I. June I 998. 

(3) A standard of 5 ug/L has been assigned to each of the following xylene isomers ( I .2-xylene. I ,3 -xylene. and I ,4-xylene) 

(4) A standard of I ug/L applies to the sum of total phenolic compounds . 

(5) No standard or guidance value for groundwater is available for these substances as of Jun e I 998 . 
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NYSDEC 

Parameter TAGM Units 

Volatile Organics 

I, 1-Dichloroethene 388 UG/KG 

Acetone 106.7 UG/KG 

Benzene 28.2 UG/KG 

Carbon disulfide 2619 UG/KG 

Chlorabenzene 1649 UG/KG 

Chlorafonn 29 1 UG/KG 

Methylene chloride 97 UG/KG 

Toluene 1455 UG/KG 
Total Xylenes 1164 UG/KG 

Trichloroethene 679 UG/KG 

Sernivolatile Or,ganics 

1,2.4-Trichlorobenzene 3298 UG/KG 

2.4.5-Trichloraphenol 97 UG/KG 
2.4-Dinitrophenol 194 UG/KG 

2-Methylnaphthalene 35308 UG/KG 
2-Nitroaniline 417. 1 UG/KG 

2-Nitrophenol 320. 1 UG/KG 
3,3 · -Dichlorobenzidine UG/KG 

3- itroanilinc 485 UG/KG 
4.6-Dinitro-2-methylphenol UG/KG 
4-Chlora-3 -methylphenol 232 .8 UG/KG 
4-Chloroanil ine 2 13.4 UG/KG 
4-Nitroaniline UG/KG 
Acenaphthene 50000 UG/KG 

Anthracene 50000 UG/KG .. 
Benzol a]anthracene 224 or MDL UG/KG .. 
Benzo[ a )pyrene 6 1 or MDL UG/KG 
Benzo[b )fluoranthene 1067 UG/KG 

Benzo[ghi ]perylene 50000 UG/KG 
Benzo{k ]fluoranthene 1067 UG/KG 
Bis(2-Ethylhexyl)phthalate 50000 UG/KG 

Butylbenzylphthalate 50000 UG/KG 

Carbazole UG/KG 
Chrysene 388 UG/KG 
Di-n-butylphthalate 785 7 UG/KG .. 
Dibenz[ a.h)anthracene 14 or MDL UG/KG 
Dibenzofuran 6014 UG/KG 

Fluoranthene 50000 UG/KG 

Fluorene 50000 UG/KG 

Hexachlorobutadiene UG/KG 
Hexachlorocyclopcntadiene UG/KG 

lndeno[ 1.2,3-cd)pyrene 3104 UG/KG 

lsophorone 4268 UG/KG 

(Naphthalene 1261 UG/KG 
Nitrobenzene 194 UG/KG 

Pentachlorophcnol 970 UG/KG 
Phcnanthrene 50000 UG/KG 

Pyrcnc 50000 UG/KG 

Pesticides/PC Bs 

4,4·-ooD 2900 UG/KG 
4,4' -DDE 2 100 UG/KG 
4.4--DDT 2100 UG/KG 

Alpha-Chlordane UG/KG 
Beta-BHC 194 UG/KG 
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TABLE 2-2b 
SENECA ARMY DEPOT 

SEAD-25 AND 26 FEASIBILITY STUDY 

SEAD-26 Surface Soil Analys is Resul ts 

No. of 
Source Mean Max. Hit Hi ts>TAGM 

NYSDEC GW Prat. 5.6 2.0 0 
NYSDEC GW Prat . 7.0 3 1. 0 0 
NYSDEC GW Prat. 5.6 3.0 0 
NYSDEC GW Prat . 5.6 2.0 0 
NYS DEC GW Prat . 5.6 4.0 0 
NYSDEC GW Prat. 5.6 5.8 0 
NYSDEC GW Prat. 5.8 I 1.0 0 
NYSDEC GW Prat. 5.5 4.0 0 
NYSDEC GW Prat. 5.6 7.0 0 
NYSDEC G\V Prat. 5.6 4.0 0 

NYSDEC GW Prat. 375.9 430.0 0 
NYSDEC GW Prat. 747.6 850.0 I 
NYSDEC GW Prat. 816.4 960.0 9 
NYS DEC GW Prat. 775.6 590.0 0 
NYSDEC GW Prat. 1853 .9 4400.0 16 
NYSDEC GW Prat. 357. 1 430.0 15 

932.6 1800.0 0 
NYSDEC GW Prat. 1756.4 5900.0 2 

747.5 840.0 0 
NYSDEC G\V Prat. 369.6 400.0 4 

'YSDEC GW Prat. 322. 1 390.0 5 

1712.2 1800.0 0 
YSDEC Rec. 844 .6 990.0 0 

NYSDEC Rec. 879.5 1600.0 0 

USEP A Health Based I 157.0 4700.0 18 

USEPA Health Based 1114.6 4400.0 30 
'YSDEC GW Prat. 1233 .2 5000.0 8 

NYSDEC Rec 958. 1 2800.0 0 
NYSDEC GW Prat. l066.2 4200.0 5 

NYSDEC Rec. 304 .2 400.0 0 

NYSDEC Rec. 877.3 730.0 0 

880.0 1400.0 0 
NYSDEC GW Prat. 12 13.3 4900.0 15 
NYSDEC G\V Prat. 604 .7 6200.0 0 

USEPA Health Based 835.2 750.0 16 

NYSDEC GW Prat. 462 .1 480.0 0 

NYS DEC Rec. 1893 .8 11 000.0 0 

NYSDEC Rec. 833 .8 960.0 0 
375 .8 430.0 0 

379.2 430.0 0 

NYSDEC Rec 959. 1 2800.0 0 

NYSDEC Rec. 357. 1 430.0 0 

NYS DEC G\V Prat. 185.0 36.0 0 

NYSDEC GW Prat. 332.8 400.0 8 

NYSDEC GW Prat. 871.4 960.0 0 

NYSDEC Rec . 1395.3 8900.0 0 
NYSDEC Rec. 111 6.0 8500.0 0 

USEPA Health Based 2.9 22 .0 0 

USEPA Health Based 7.3 140.0 0 
USEPA Health Based 5.3 66.0 0 

1.2 1.6 0 
NYSDEC GW Prat. 1.2 1.4 0 

Pilgc I 

Reasonable 
Maximum 

Total No. Exposure EP 
of %ofTAGM 95%UCL Conc.(units)1 ... 

Samples exceedances of Mean I} 

57 0% 5.8 2.0 
57 0% 7.8 7.8 

57 0% 5.7 3.0 
57 0% 5.8 2.0 
57 0% 5.7 4.0 
57 0% 5.8 5.8 
57 0% 6.0 6.0 
57 0% 5.8 4 .0 
57 0% 5.8 5.8 
57 0% 5.7 4.0 

57 0% 404 .0 404 .0 
57 2% 807.2 807.2 
57 16% 902.1 902.1 
57 0% 540.3 540.3 
57 28% 1706.2 1706.2 
57 26% 398.5 398.5 
57 0% 753 .1 753. 1 
57 4% 152 1.1 152 1.1 
57 0% 807.0 807.0 
57 7% 395.5 395 .5 
57 9% 352 .3 352.3 
57 0% 1472.8 1472 .8 
57 0% 62 1.3 621.3 
57 0% 789.9 789.9 

57 32% 1890.2 1890.2 

57 53% 1637.8 1637.8 
57 14% 2057. 1 2057.1 
57 0% 1325.4 1325 .4 
57 9% 1418.0 14 18.0 
57 0% 351.8 351.8 
57 0% 648.5 648.5 
57 0% 717.4 717.4 
57 26% 1994.5 1994.5 
57 0% 6 18.7 618 .7 

57 28% 627.9 627.9 
57 0% 4 17.0 417.0 
57 0% 3875.9 3875.9 
57 0% 608.0 608.0 

57 0% 403 .8 403 .8 
57 0% 408 .6 408.6 
57 0% 11 61.5 I 161.5 
57 0% 398.5 398 .5 
57 0% 21 3.3 36.0 
57 14% 366.9 366.9 
57 0% 921.6 921.6 
57 0% 2236.8 2236.8 
57 0% 2240.8 2240.8 

57 0% 3. 1 3. 1 
57 0% 7.2 7.2 
57 0% 5.6 5.6 
57 0% 1.2 1. 2 
57 0% 1.2 1. 2 
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TA BLE 2-2b 
SENECA ARMY DEPOT 

SEAD-25 AND 26 FEASIBILI TY STUDY 

SEA D-26 Surface Soil Ana lys is Results 

Reasonable 
Maximum 

Total No. Exposure EP 
NYSDEC No. of of %ofTAGM 95%UCL Conc.(units)( 

Parameter TAGM Units Source Mean Max. Hit Hits>TAGM 

Pesticides/PCB, ( cont) 
Delta-BHC 29 1 UG/KG NYSDEC GW Prot. I.I 1.2 

Dieldrin 44 UG/KG USEPA Health Based 2.3 4.4 
Endosulfan I 873 UG/KG NYSDEC GW Prot. 1.3 5.6 

Endosulfan II 873 UG/KG NYSDEC GW Prot. 4.9 60.0 

Endosulfan sulfate 970 UG/KG NYSDEC GW Prot. 3.7 23.0 

Endri n 97 UG/KG NYSDEC GW Prot. 2.4 8.0 

Endrin aldehyde UG/KG 3.7 23 .0 
Endrin ketone UG/KG 2.6 13.0 

Gamma-Chlordane 540 UG/KG USEPA Health Based 1.3 7.8 

Heptachlor 97 UG/KG 'YSDEC GW Prot. 1.3 2.9 

Hep1achlorepox ide 19.4 UG/KG NYSDEC GW Prot. 1.3 2.8 

Methoxychlor UG/KG 11.3 21.0 

Nitroaromatics 

2,4-Dinitrotoluene UG/KG 148.5 410.0 
4-amino-2,6-Dinitrotoluene UG/KG 68.3 97.5 

HMX UG/KG 76.2 120.0 

.. .. 
Metals 

Arsenic 7,5 MG/KG 'YSDEC Rec. 6.3 12.2 

Lead 21.86 MG/KG Site Background 28.6 522.0 

Selenium 2 1G/KG NYSDEC Rec 0.4 0.9 

Thallium 0.28 MG/KG Site Background 0.6 1.3 
Zinc 82.5 MG/KG Site Background 99.9 503 .0 

Herbicides 

2.4.5-T 1843 UG/KG NYS DEC G\V Prot 26. 1 220.0 

2,4-D 485 UG/KG NYSDEC G\V Prot. 50 7 260.0 

• NYSDEC TAGM values are based on Technical and Administrative Guidance Memorandum HWR-94-4046 
January 24, I 994 The TAGMs are TBCs and are for comparison purposes only. 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 

14 
15 
0 
3 I 
34 

0 
0 

Samples 

57 
57 
57 
57 
57 
57 
57 
57 
57 
57 
57 
57 

JO 

10 
10 

57 
57 
57 
57 
57 

10 
10 

'YSDEC Groundwater Protection Standards are dependent on the organic content of surface soils at SEAD-26 which is 0.97%. 
•• For semivolatile organic compounds the Minimum Detection Limit (MDL) is 330 ug/Kg . 
... As expla ined in Section 7 of the RJ , all sample results were not necessari ly used in detennining the 95% UCL. 

... 
exceedances of Mean 

0% I. I 
001o 2.4 
0% 1. 5 
0% 4.9 
0% 4. 1 
0% 2.5 
0% 4. 1 
0% 2. 7 
0% 1.3 
0% 1.3 
0% 1.3 
0% 11.9 

0% 305.0 
0% 73 .8 
0% 88.0 

25% 6.8 
26% 46. 1 
0% 0.4 
54% 0.7 
60% 121.9 

0% 101.3 
0% 81.2 

••••According to the statistical analysis conducted in Section 7.2.3 of the RJ report, arsenic. lead, selenium, thallium, and zinc are the only elements that tend to be 
greater than the inorganic element concentrations that were detected in the same background media. 

I) 

I.I 
2.4 
1.5 
4.9 
4. 1 
2.5 
4. 1 
2.7 

1.3 
1.3 

1.3 
11.9 

305 .0 
73 .8 
88.0 

6.8 
46. 1 
0.4 
0.7 

121.9 

101.3 
81.2 

( I) Reasonable ifaximum Exposure EP Concentration is the 95% UC L as calculated in Section 7 of the Rl. page 7-43 . Thi s value may be greater than the maximum hit as noted 
to RAGS : Calculati ng the Concentration Tenn" (EPA/9285.7-08 1/May 1992) 
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NYSDEC 

Parameter TAOM Units 

Volatile Organics 

1. 1-Dichloroethene 124 UO/KO 
2-Butanone 93 UO/KO 
Acetone 34. 1 UO/KO 
Benzene 18.6 UO/KO 
Carbon disulfide 837 UO/KO 
Chlorobenzene 527 UO/KO 
Chlorofonn 93 UO/KO 
Ethyl benzene 1705 UO/KO 

Methylene chloride 3 1 UO/KO 

Toluene 465 UO/KO 
Total Xylene, 372 UO/KO 

Trichlorocthcne 700 UO/KO 

Scmivolati le Organics 

1.2.4-Trichlorobenzene 1054 UO/KO 
2.4 ,5-T richlorophenol 3 1 UO/KO 

2.4-Dinitrophenol 62 UO/KO 

2- 1ethylnaphthalene 11 284 UO/KO 
2-Nirroaniline 133J UO/KO 
2- 1itrophenol 102.3 UO/KO 
3.3 · -Dichlorobenzidine UO/KO 

3- itroaniline 155 UO/KO 

4.6-Dinitro-2-methylphenol UO/KO 
4-Chloro-3-methylphenol 74 .4 UO/KO 

4-Chloroanilinc 68 .2 UO/KO 

4- itroaniline 309.69 UO/KO 

Acenaphthene 27900 UO/KO 

Anthracene 50000 UO/KO 

Bcnzo[ a ]anthracene 224 or MDL UO/KO .. 
Benzo[ a]pyrene 61 or MDL UO/KO 

Benzo[b ]fluoranthene 341 UO/KO 

Benzo[ghi Jperylene 50000 UO/KO 

Benzo[k ]fluoranthene 34 1 UO/KO 

Bis(2-Ethylhexyl)phthalate 50000 UO/KO 

Butylbenzylphthalate 37820 UO/KO 

Carbazole UO/KO 

Chrysene 124 UO/KO 

Di-n-butylphthalate 25 I I UO/KO 

Dibenzl a.h]anthracene 14 or MDL 
.. 

UO/KO 

Dibenzofuran 1922 UO/KO 

Fluoranthene 50000 UO/KO 

Fluorene 50000 UO/KO 

1-lexachlorobutadiene UO/KO 

Hexachlorocyclopentadienc UO/KO 

I ndeno[ 1.2,3-cd)pi~ene 992 UO/KO 

lsophoronc 1364 UO/KO 

!Naphthalene 4030 UO/KO 

Nitrobcnzcnc 62 UO/KO 

Pentachlorophenol 3 10 UO/KO 

Phenanthrenc 50000 UO/KO 

Pyrene 50000 UO/KO 

Pest icides/PCBs 

4.4 --DDD 2900 UO/KO 
4.4--DD E 1364 UO/KO 
4.4--DDT 775 UO/KO 
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TABLE 2-2c 
SENECA ARMY DEPOT 

SEAD-25 AND 26 FEASIBILITY STUDY 

SEAD-26 Surface and Sub,urface Soil Analysis Results 

No. of 
Source Mean Max. Hit Hits>TAOM 

NYSDEC OW Prot. 5.7 2.0 0 
NYSDEC OW Prot. 28. 1 19.0 0 
NYS DEC OW Prot. 33.2 120.0 2 
NYSDEC OW Prot. 5.7 3.0 0 
NYS DEC OW Prot. 5.6 2.0 0 
NYSDEC OW Prot. 5.7 4.0 0 
NYSDEC OW Prot. 5.7 5.8 0 
NYSDEC OW Prot. 24.4 360.0 0 
NYSDEC OW Prot. 3 1.8 365.0 I 
NYSDEC OW Prot. 5.6 4.3 0 
NYS DEC OW Prot. 23.8 310.0 0 
NYSDEC OW Prot. 5.7 4.0 0 

NYSDEC OW Prot. 452.8 430.0 0 
NYS DEC OW Prot. 849.8 930.0 3 
NYSDEC OW Prot. 879.8 960.0 9 
NYSDEC OW Prot. 688.0 5300.0 0 

YSDEC OW Prot. 1471.3 4400.0 22 
YSDEC OW Prot. 378.8 430.0 17 

702.4 1800.0 0 
NYSDEC OW Prot. 1367.0 5900.0 2 

850.2 950.0 0 

NYS DEC OW Prot. 352.9 400.0 4 

NYS DEC OW Prot. 354 .7 390.0 5 
NYS DEC OW Prot. 1340.8 1800.0 I 
NYS DEC OW Prot. 614 .3 990.0 0 

NYSDEC Rec. 650.0 1600.0 0 

USEPA Health Based 832.5 4700.0 20 

USEP A Health Based 799.2 4400.0 37 

NYSDEC OW Prot 880.0 5000.0 18 
NYSDEC Rec. 708.4 2800.0 0 

NYSDEC OW Prot. 769.2 4200.0 17 

NYS DEC Rec. 683 .7 1300.0 0 
NYSDEC OW Prot. 658.5 730.0 0 

650.2 1400.0 0 
NYSDEC OW Prot. 873 .0 4900.0 35 

NYSDEC OW Prot. 492.8 6200.0 I 

USEPA Health Based 625.7 11 00.0 20 

NYS DEC OW Prot. 604.0 520.0 0 

NYSDEC Rec. 1354.8 13000.0 0 

NYSDEC Rec. 616.3 1200.0 0 
456.8 430.0 0 

366.4 430.0 0 

NYS DEC OW Prot. 720.9 2800.0 6 
YS DEC OW Prot. 378.8 430.0 0 

NYSDEC OW Prot. 641.8 850.0 0 

YSDEC OW Prot. 360.8 400.0 8 

NYSDEC OW Prot. 840.9 960.0 I 
NYSDEC Rec. 1032.4 8900.0 0 
NYSDEC Rec. 834.3 8500.0 0 

USEPA Heal th Based 2.5 22.0 0 

YSDEC OW Prot. 5.2 140.0 0 
NYSDEC OW Prot. 3.9 66.0 0 

P.igc I of 2 

Reasonable 
Maximum 

Total No. Exposure EP 
of Samples %ofTAOM 95%UCL Cone. ... exceedances of Mean (units)( !) 

96 0% 5.8 2.0 
96 0% 11.8 11.8 
96 2% 16.8 16.8 
96 0% 5.8 3.0 
96 0% 5.9 2.0 
96 0% 5.8 4.0 
96 0% 5.8 5.8 

96 0% 10.8 10.8 
96 1% 13.5 13 .5 
96 0% 5.8 4.3 

96 0% 10.7 10.7 
96 0% 5.8 4.0 

96 0% 418 .6 4 18.6 
96 3% 874 .0 874 .0 
96 9% 9 15.7 9 15.7 
96 0% 507.0 507.0 
96 23% 13 15. 1 13 15. 1 
96 18% 399.0 399.0 
96 0% 554 .3 554 .3 
96 2% 1145.2 1145.2 
96 0% 874 .9 874 .9 
96 4% 364.0 364 .0 
96 5% 366.3 366.3 
96 1% 1124.0 11 24 .0 
96 0% 437.9 437.9 
96 0% 543 .0 543 .0 

96 21 % 9 13.6 913 .6 

96 39% 851.8 851.8 
96 19% 985 .2 985 .2 
96 0% 749.3 749.3 
96 18% 771.4 771.4 
96 0% 557.0 557.0 
96 0% 487. 1 487. 1 
96 0% 511.6 511.6 
96 36% 995.8 995.8 
96 1% 463.0 463.0 

96 2 1% 469.8 469.8 
96 0% 423 .5 423 .5 
96 0% 1688. 1 1688. 1 
96 0% 458 .6 458 .6 

96 0% 424 .4 424.4 

96 0% 382.2 382.2 
96 6% 702 .4 702.4 

96 0% 399.0 399.0 

96 0% 479.4 479.4 
96 8% 374.8 374 .8 

96 1% 862. 1 862. 1 
96 0% I 134 .3 I 134 .3 

96 0% 10 19.3 10 19.3 

96 0% 2.6 2.6 

96 0% 4.5 4.5 
96 0% 3.7 3.7 
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TABLE 2-2c 

SENECA ARMY DEPOT 

SEAD-25 AND 26 FEASIBILITY STUDY 

SEA D-26 Surface and Subsurface So il Analysis Results 

Reasonable 
Maximum 

Total No. Exposure EP 
NYS DEC No. of of Samples 

Parameter TAGM Units Source Mean Max. Hit Hits>TAGM 

Pesricides/PCBs (cont) 

Alpha-Chlordane UG/KG I.I 1.6 

Beta-BHC 62 UG/KG NYSDEC GW Prot I.I 1.4 

Deha-BHC 93 UG/KG NYS DEC GW Prot. I.I 1.2 

Dieldrin 44 UG/KG USEPA Health Based 2. 1 4.4 

Endosu lfan I 279 UG/KG NYSDEC GW Prot. 1.2 5.6 

Endosulfan II 279 UG/KG NYSDEC GW Prot. 3.7 60.0 

Endosulfan sulfate 3 10 UG/KG NYS DEC GW Pro t. 3.0 23 .0 

Endrin 3 1 UG/KG NYSDEC GW Prot. 2.2 8.0 

Endrin aldehyde UG/KG 3. 1 23.0 

Endrin ketone UG/KG 2.3 13.0 

Gamma-Chlordane 540 UG/KG USEPA Health Based 1. 2 7.8 

Heptachlor 3 I UG/KG NYSDEC G\\I Prot. I.I 2.9 

Heptachlor epoxidc 6.2 UG/KG NYS DEC GW Prot. I.I 2.8 

Methoxychlor UG/ KG 10.7 2 1.0 

Nitroaromatics 

2.4-Dinitrotoluene UG/KG 124 .6 4 10.0 

4-amino-2.6-Dinitrotoluenc UG/KG 67.3 97.5 

HMX UG/ KG 73 .0 120.0 

l~ictals 

Arsenic 7.5 MG/ KG NYSDEC Rec. 6.7 13.0 

Lead 21.86 MG/ KG Site Background 31.1 522.0 

Selenium 2 MG/KG NYS DEC Rec. 0.4 I.I 

Thallium 0.28 MG/KG Site Background 0.5 1.4 

Zinc 82.5 MG/KG Site Background 96.9 503.0 

Herbicides 

2.4 .5-T 589 UG/KG NYSEC G\\I Prot 9.9 220.0 

2.4-D 155 UG/KG 'YSDEC GW Prot. 35 .7 260.0 

Dicamba UG/KG 3.3 9. 1 

~ICPA UG/KG 4 172.0 29000.0 

MCPP UG/KG 3487.1 13000.0 

*J\YSDEC TAGM values are based on Technical and Administrative Guidance Memorandum H\VR-94-4046 
January 24, 1994 The TAGMs are TBCs and are for comparison purposes only. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

30 

20 

0 
44 

52 

0 

I 

0 

0 

0 

NYSDEC Groundwater Protection Standards are dependent on the organic content of surface soils at SEAD-26 which is 0.3 1% 
.. For semivolatile organic compounds the 1vfinimum Detection Limit (MDL) is 330 ug/Kg. 
• •• As explained in Section 7 of the RI. all sample resu lts were not necessarily used in detennining the 95% UCL. 

... 
96 

96 

96 

96 

96 

96 

96 

96 

96 

96 

96 

96 

96 

96 

14 

14 

14 

96 

96 

96 

96 

96 

33 

33 

33 

33 
33 

%ofTAGM 95%UCL 
cxccedances of Mean 

0% I.I 
0% I. I 
0% I. I 

0% 2.2 

0% 1.3 

0% 3.3 
0% 3.0 

0% 2.2 

0% 3.2 

0% 2.4 

0% 1.2 

0% 1. 2 
0% 1. 2 
0% 11.0 

0% 188.9 

0% 71.0 

0% 80.6 

31% 7.0 

21 % 35.0 

0% 0.5 
46C}o 0.6 

54% 108.6 

0% 6.7 

3% 37.5 

0% 3.6 

0% 4556.0 

0% 3820.8 

.. ••According to the statistical analysis conducted in Secti on 7.2.3 of the RI rcpon, arsenic, lead, selenium , thall ium . and zinc are the only clements that tend to be 
greater than the inorganic element concenrra tions that were detected in the same background media . 

Cone. 
(units)( l ) 

I I 

I. I 

I.I 
2.2 

1.3 

3.3 

3.0 

2.2 

3.2 

2.4 

1.2 

1.2 

1.2 
11.0 

188 .9 

7 1.0 

80.6 

7.0 

35 .0 

0.5 

0.6 

108 .6 

6 .7 

37.5 

3.6 

4556.0 

3820.8 

(I) Reasonable Maximum Exposure EP Concentration is the 95% UC L as calculated in Section 7 of the RJ , page 7-43. This va lue may be greater than the maximum hit as note 
10 RAGS : Calculating the Concentration Tenn" (EPA/9285.7-08 1/May 1992) 
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NYS Class 
Parameter CSWQS Uni ts 

Volati le Organi cs 

Acetone UG/L 

Semivolatile Organi cs 

Carbazole UG/L 
Di -n-buty lphthal ate UG/L 
Diethyl phthalate UG/L 

Pestic ides/PCB 

Beta-BHC UG/L 
Endrin aldehyde UG/L 
Gamma-Chl ordane UG/L 
Heptachlor 0.00 1 UG/L 

Metals 

Alum in um 100 UG/L 
Arsenic 190 UG/L 
Barium UG/L 
Calcium UG/L 
Chromium 205 .3 UG/L 
Coba lt 5 UG/L 

Copper II UG/L 
Cyanide 5.2 UG/L 
Iron 300 UG/L 

Lead 3.2 UG/L 
Magnes iu m UG/L 
Manganese UG/L 
Mercury UG/L 
Nickel 94.5 UG/L 
Potass ium UG/L 
Sodium UG/L 
Vanadium 14 UG/L 
Zinc 81.9 UG/L 

TABLE 2-2d 
SENECA ARMY DEPOT 

SEAD-25 AND 26 FEASIBILITY STUDY 

SEAD-26 Surface Water Ana lys is Results 

No. of 
Hits>SWQ 

Source Mean Max. Hit s 

5.3 8.5 0 

8.7 10.0 0 
5.2 1.0 0 
5.4 3.0 0 

0.03 0.06 0 
0.05 0.07 0 
0.03 0.04 0 

NYS DEC SWQS-C 0.03 0,03 I 

NYSDEC SWQS-C 426.9 2140.0 9 
NYSDEC SWQS-C 2.8 7.0 0 

33.9 84.4 0 
53963 .6 92400.0 0 

NYS DEC SWQS-C 0.3 0.5 0 
NYS DEC SWQS-C 0.9 3.5 0 
NYS DEC SWQS-C 1.9 40 0 
NYSDEC SWQS-C 3.0 8.5 I 
NYS DEC SWQS-C 1290.2 69 10.0 8 
NYSDEC SWQS-C 1.6 6.4 I 

7 I 81.4 20900.0 0 
32.0 128.0 0 
0.02 0.06 0 

NYSDEC SWQS-C 24.4 209.0 I 
3607.3 5650.0 0 
2222.5 4670.0 0 

NYSDEC SWQS-C 1.7 8.2 0 
NYSDEC SWQS-C 75 .0 2 19.0 4 

• NYSDEC A WQC for Class C surface water from 6 NYCRR Subparts 70 1-705. 

Reasonable 
Maximum 
Exposure 

Total No. ¾of SWQS 95% UCL EPConc. 
of Samples exceedances of Mean (units)( I) 

II 0% 5.8 5.8 

I I 0% 10.2 10.0 
II 0% 8.6 1.0 
II 0% 6.4 3.0 

II 0% 0.03 0.03 
II 0% 0.06 0.06 
II 0% 0.03 0.03 
II 9% 0.03 0.03 

I 82% 2148.5 2 140.0 
0% 5.1 5.1 
0% 44 .6 44.6 
0% 64842.0 64842.0 
0% 0.4 0.4 
0% 1.6 1.6 
0% 2.5 2.5 
9% 3.8 3.8 
73% 8439. 7 6910.0 
9% 2.7 2.7 
0% 10679.1 10679.1 
0% 73.0 730 

I 0% 0.03 0.03 
I 9% 132.2 132 .2 
II 0% 4205.8 4205.8 
II 0% 2799.3 2799.3 
II 0% 3.3 3.3 
II 36% 1258.3 2 19.0 

(I) Reasonable Maximum Exposure EP Concentration is the 95% UCL as calculated in Section 7 of the RI , page 7-43 . This value may be greater than the maxi mu 
to RAGS: Calculating the Concentration Term" (EPN9285.7-081/May 1992) 
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Parameter Sediment Criteria Units 

' 
Volati le Organics 

2-Butanone UG/KG 

Acetone UG/KG 

Ethyl benzene UG/KG 

Total Xylenes UG/KG 

Semivolati le Organics 

2,4-Dinitrotoluene UG/KG 

2-Methylnaphthalene UG/KG 

2-Nitroani linc UG/KG 

2- itrophenol UG/KG 

3,3 · -Dichlorobenzidine UG/KG 

3-Nitroaniline UG/KG 

4-Nitroaniline UG/KG 

Acenaphthene 5502 UG/KG 

Acenaphthylene UG/KG 

Anthracenc UG/KG 

Benzo[ a]anthraccne 51.09 UG/KG 

Benzo[a]pyrcne 51.09 UG/KG 

Benzo(b ]fluoran thcnc 51.09 UG/KG 

Bcnzo[ghi]petylene UG/KG 

Benzolk)fluoranthene 5 1 09 UG/KG 

Bis(2-Ethylhexyl)phthalatc 7860 UG/KG 

Butylbenzylphthalate UG/KG 

Carbazole UG/KG 

Chrysene 5 1. 09 UG/KG 

Dibenz[ a.h]anthracene UG/KG 

Fluoranthene 40086 UG/KG 

Fluorene UG/KG 

Hexachlorobutadiene UG/KG 

Hexachlorocyclopentad iene UG/KG 

Jndeno[ 1.2.3-cd]pyrene 51.09 UG/KG 

lsophorone UG/KG 

Naphthalene UG/KG 

Phenanthrene 4716 UG/KG 

Phenol 19.65 UG/KG 

Pyrene UG/KG 

Pesticides/PCB, 

4.4 ·-ooo 0.39 UG/KG 

4.4 · -DOE 0.39 UG/KG 

4.4 · -DDT 0.39 UG/KG 

Alpha-BHC UG/KG 

Aroclor- I 260 0.03 UG/KG 

Beta-BHC UG/KG 

Dieldrin 3.93 UG/KG 

Endosulfan I 1. 18 UG/KG 

Endosulfan 11 1. 18 UG/KG 

Endosulfan su lfate UG/KG 

Endrin 3 1.44 UG/KG 

Endrin aldehyde UG/KG 

Endrin ketone UG/KG 

Gamma-BHC/Lindane UG/KG 

Gamma-Chlordane UG/KG 

Heptachlor epoxide 0.03 UG/KG 
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TABLE 2-2e 

SENECA ARMY DEPOT 

SEAD-25 AN D 26 FEASIBILITY ST UDY 

SEAD-26 Sediment Ana lysis Results 

Source Mean Max. Hit 

105 .9 1075.0 

8.9 26.0 

45 .3 425 .0 

279.4 3000.0 

302.2 520.0 

2605.5 26000.0 

672.2 I 100.0 

273 .3 440.0 

273 .3 440.0 

677.8 1200.0 

672.2 I 100.0 

NYS B.A.L.C.T 1539. I I 1000.0 

208 .1 89.0 

18 1.0 260.0 

NYSDEC HHB ( ! ) 281.0 560.0 

NYSDEC HHB ( ! ) 267.0 610.0 

NYSDEC HHB ( ! ) 386.7 1200.0 
286.7 750.0 

NYSDEC HHB ( ! ) 348.8 800.0 

YS B.A.L.C T 226. 1 55.0 

353 .9 520.0 

213 .0 400.0 

YSDEC HHB ( ! ) 396.7 1000.0 

206. 1 220.0 

NYS B.A.L.C.T 997.5 2800.0 

I 762.4 13500.0 

273 .3 440.0 

302 .2 520.0 

NYS DEC HHB ( ! ) 240.0 500.0 

31 I.I 680.0 

328 .9 520.0 

NYS B.A.L.C. T 2562. 7 25000.0 

NYS B.A.L.C.T 353 .9 520.0 

569.8 2000.0 

NYSDEC HHB (I) 4.4 7.3 
NYSDEC HHB (!) 9.3 48.0 

NYSDEC HHB (!) 5.0 8.9 

2. 1 10.5 

NYSDEC HHB ( I) 81.3 650.0 

1.3 1.9 

YSDEC HHB ( ! ) 2.6 3.8 

NYS B.A.L.C.T 1.5 3. I 

NYS B.A.L. C.T 5.7 32 .8 

8.2 66.0 

NYS W.B.C.(2) 2.9 6.5 

10.4 90.0 

6.6 26.0 

2.4 13.5 

1.3 1. 3 
NYSDEC HHB ( ! ) 3.3 18.0 

Page: I 

Reasonable 
Maximum 

%of Exposure EP 
No. of Hits Total No. Guideline 95%UCL Cone. 
> Guideline of Samples Exceedances of Mean (wuts)( I) 

0 11 0% 285.6 285.6 

0 11 0% 13.3 13.3 
0 11 0% 87 .8 87.8 

0 JI 0% 1032.4 1032.4 

0 11 0% 38 1. 5 38 1.5 
0 11 0% 58 18.2 58 18.2 

0 11 0% 792.8 792.8 

0 11 0% 320.3 320.3 
0 11 0% 320.3 320.3 
0 11 0% 8 18.0 8 18.0 

0 11 0% 792.8 792.8 

I 11 9% 6016.8 60 16.8 

0 11 0% 258.3 89.0 

0 11 0% 347.3 260.0 
6 11 55% 381.7 38 1. 7 
7 11 64% 378.0 378.0 

8 11 73% 1016.2 1016.2 
0 11 0% 4 19.7 4 19.7 
7 11 64% 5 13.2 5 13.2 

0 I I 0% 362.8 55 .0 
0 11 0% 427.0 427.0 
0 11 0% 273 .3 273 .3 
8 11 73% 16 16.2 1000.0 
0 11 0% 246.8 220.0 

0 11 0% 13208.4 2800.0 
0 11 0% 8116.5 8116.5 
0 11 0% 320.3 320.3 
0 J I 0% 38 1.5 38 1.5 

6 11 55% 320.6 320.6 
0 11 0% 4 14.3 414.3 
0 II 0% 428.8 428.8 

I I I 9% 10039.9 10039.9 

4 11 36% 427.0 427.0 
0 JI 0% 3497.8 2000.0 

I 11 9% 7. 1 7.1 
6 11 55% 22.2 22.2 
3 11 27% 8.3 8.3 

0 11 0% 3. 1 3. 1 
0 11 0% 140.0 140.0 
0 11 0% 1.5 1.5 
0 11 0% 2.9 2.9 

I II 9% 1.8 1.8 

3 I I 27% 9.7 9.7 
0 11 0% 14.2 14.2 
0 11 0% 3.6 3.6 
0 I I 0% 18.8 18.8 

0 11 0% 13 .7 13.7 

0 11 0% 3.6 3.6 
0 11 0% 1.4 1.3 
2 II 18% 6.3 6.3 
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Parameter 
Metals 

Aluminum 
An timony 
Arsen ic 
Barium 
Beryll ium 
Cadmium 
Calcium 
Chrom ium 
Cobalt 

Copper 

Cyanide 
Iron 
Lead 

Magnesium 
Manganese 
Mercury 
Nickel 

Potassium 
Selenium 
Si lver 
Sodium 
Thallium 
Vanadium 
Zinc 

Sediment Criteria 

2 

6 

0.6 

26 

16 

20000 

31 

460 

0. 15 

16 

120 

Units 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

TABLE 2-2e 
SENECA ARMY DEPOT 

SEAD-25 AND 26 FEASIBILITY STUDY 

SEAD-26 Sed im ent Analys is Results 

Source Mean Max . Hit 

9499.6 15300.0 
Lowest Effect Level 0.3 0.5 

Lowest Effect Level 8.2 24 .8 

54 .7 11 8.0 

0.5 0.8 
Lowest Effect Level 0. 1 0.3 

7 11 21.8 3 13000.0 

Lowest Effect Level 13.9 25 .1 

8.5 13.4 

Lowest Effect Level 16.5 23 .9 

0.4 0.5 
Lowest Effect Level 17850.5 29400.0 

Lowest Effect Level 16.0 3 1.6 

5241.4 7270.0 

Lowest Effect Level 353 .3 906.0 
Lowest Effect Level 0.0 0.2 
Lowest Effect Level 36.5 108.0 

1468. 1 2 190.0 

0.5 0.9 
Lowest Effect Level 0. 1 0.2 

58. 1 231.0 

0.5 0.8 

16.8 26.5 
Lowest Effect Level 205 .8 505.0 

( I) NYS DEC Human Heahh Bioaccum ulation sediment cri teria. December, 1989. 
(2) NYS Wildli fe Bioaccumulation Criteria 

• NYS Benthic Aquat ic Life Chronic Toxicity 

Reasonable 
Maximum 

% of Exposure EP 
No. of Hits Total No. Guideline 95%UCL Cone. 
> Guideline of Samples Excccdances of Mean (units)(!) 

0 II 0% 12073 .6 12073 .6 
0 II 0% 0.4 0.4 

II 45% 13.3 13.3 
0 II 0% 68 .6 68.6 
0 II 0% 0.6 0.6 
0 II 0% 0.2 0.2 
0 II 0% 293380.2 293380.2 
0 II 0% 19.6 19.6 
0 II 0% 10.6 10.6 

II 64% 19.0 19.0 
0 II 0% 0.4 0.4 
6 II 55% 22779.8 22779.8 
I II 9% 20.3 20.3 
0 II 0% 5956.0 5956.0 
2 II 18% 537. 1 537. 1 
I II 9% 0. 1 0. 1 
9 II 82% 63 .8 63 .8 
0 II 0% 1744 .7 1744.7 
0 II 0% 0.6 0.6 
0 II 0% 0. 1 0.1 
0 II 0% I 19.9 11 9.9 
0 I I 0% 0.7 0.7 
0 I I 0% 20.2 20.2 
6 II 55% 295 .6 295 .6 

( I) Reasonable Maximum Exposure EP Concentration is the 95% UCL as calculated in Section 7 of the RJ . page 7-43 . Thi s value may be greater than the maximum hit as noted in "Supplem 
to RAGS : Calculating the Concentration Term " (EPN9285.7-08 I/M ay 1992) 
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SENECA SEAD-25 and SEAD-26 DRAFT FINAL FS REPORT For SEAD-25 and -26 

2.2.4 Media of Interest 

The selection of the media of interest is based upon the two general remedial action objectives: 
those media that contribute the greatest risk and cause an exceedance of an EPA target risk level, 

and those media that do not comply with ARARs. The remedial investigation has examined all 
media at SEAD-25 and -26. Discrete samples of the on-site and off-site surface water, sediment, 

soil and groundwater have been sampled and analyzed using EPA and NYSDEC established 
analytical techniques. This process has yielded high quality data meeting all established Data 

Quality Objective (DQO) and has been used for determining both the need to remediate, if 
necessary, and the extent of any required remediation program. 

Based on the results of the Baseline Risk Assessment and the ARAR Assessment, the following 
media will require remedial action objectives. For SEAD-25, groundwater and soil will require 
remedial action objectives for all scenarios and additionally, surface water and sediment will also 
require remedial action objectives under the residential scenario. By establishing remedial action 
objectives for sediment, remedial action objectives will also be established for the ephemeral 
surface water since the sediment appears to be the source of ARAR exceedances in the surface 
water. For SEAD-26, groundwater requires remedial action objectives for all scenarios . 

2.2.5 Summary of the Result of the RAO Determination and Site-Specific Clean-up 
Goals 

For each media of interest described in the previous section, the clean-up goals for SEAD-25 and 
-26 are presented for each constituent of concern in Tables 2-3 and 2-4, respectively. Individual 
sample point concentrations compared to clean-up goal concentrations are presented for each 
media of interest in Tables 2-5 through 2-8 for SEAD-25 and Table 2-10 for SEAD-26. The 
clean-up goals are based on ARARs or TBCs. For soils and sediments at SEAD-25, the 
constituents of concern are human risk based. Compounds contributing most significantly to 
human risk were identified as contaminants of concern and assigned clean up goals based on 
TBCs. For groundwater and surface water, ARARs were assigned as clean-up goals for 
constituents whose ARARs were exceeded. 

The following is a general discussion of the RA Os for each site by media of interest. 

2.2.5.1 SEAD-25 Clean-up Goals 

SEAD-25 Groundwater 

Groundwa,ter is a media of interest based on ARARs for all exposure scenarios and on human 
health risk for the future residential scenario. The following compounds exceed NYSDEC 

A WQS for Class GA waters: I, I , I-Trichloroethane, 1, 1-Dichloroethane, 1,2-Dichloroethene, 
Benzene, Chloroform, Ethylbenzene, Toluene, Trichloroethene, Xylene, 2,4-Dimethylphenol, 2-

Methy lphenol, 3,3 ' Dichlorobenzidine, 4-Methylphenol, and Phenol. Although the compounds 

October 1998 
Page 2-27 
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Groundwater 

Clean-up Goal 
Constituent ofConccm (ug/LJ ARAR 

Volatile Organics 

1.1.1 -Trichloroethane 5 NYS DEC A WQS-GA 

1. 1-Dichlorocthanc 5 NYSDEC A WQS-GA 

1,2-Dichloroethcnc (total) 5 NYSDEC A WQS-GA 

Benzene I NYSDEC AWQS-GA 

Chloroform 7 NYSDEC A WQS-GA 

Ethyl benzene 5 NYSDEC A WQS-GA 

Toluene 5 NYSDEC A WQS-GA 

Trichlorocthenc 5 NYSDEC A WQS-GA 

Xylene (total ) 5 NYSDEC A WQS-GA 

Semivolat·ilc Organics 

2,4-Dimethylphenol ( I) I NYSDEC A WQS-GA 

3'.3 Dichl orobcnzidinc 5 NYSDEC A WQS-GA 

2-Methylphenol ( I ) I NYSDEC A WQS-GA 

4-Methylphenol ( I) I NYSDEC A WQS-GA 

Phenol ( I) I NYSDEC AWQS-GA 

• NYSDEC AWQS for Class GA waters. From 6 NYCRR Parts 70 1-705 . 

TOGS I. I. I June 1998. 
( I ) A standard of I ug/L app lies to the sum of total phenoli c compounds. 
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TABLE 2-3 

SENECA ARMY DEPOT 

SEAD-25 and 26 FEASIBI LITY STII DY 

SEAD-25 Site Specific C lean-np Goals for Med ia of Interest 

Soil 

'"'lean-up Goal 
Const ituent of Concern (ug/Kg) Source 

Volatile Organics 
1. 1, 1-T richloroethane 592.8 NYSDEC GW Prot. 

1.2-Di chloroethene (total) 

Benzene 46.8 NYS DEC GW Prot. 

Chl orofom1 234 NYSDEC GW Prot. 

Ethyl benzene 4290 NYSDEC GW Prot. 

Toluene 11 70 NYS DEC GW Prot. 

Trichl orocthcne 546 NYSDEC GW Prot. 

Xylene (total) 936 NYS DEC GW Prot. 

Semivolatilc Organics 

2-Methylnaphthalenc 28392 NYSDEC GW Prot . 
Naphthalene 10 140 NYSDEC GW Prot. 

Phenol 23 .4 NYSDEC GW Prot. 

• NYSDEC TAGM values arc based on Technical and Admini strati ve 

Guidance Memorandum HWR-94-4046. January 24, 1994 . 

The TAGM s are TBCs and arc for comparison purposes only. 
NYSDEC Groundwater Protection Standards arc dependent on the 
organic content o f the subsurface soil s which is 0.78%. 

Page 1 of 1 

Surface \Vatcr 

Clean-up Goal 
Constituent o f Concern (ug/LJ Source 

Metals 

Lead 1.8 NYSDEC SWQS-C 

• NYSDEC AWQS for Class C surface waters. 

From 6 NYCRR Subparts 701 -705 . 

Sediment 
Clean-up Goal 

Constituent o f Concern {ug/Kg) Source 

Scmi.Yolatile Organics 
Bcnzo(a)anthraccne 45 .5 NYSHHB (I) 
Benzo[a jpyiene 45.5 NYS H.H.B (I} 

Benzo(b )fluoranthene 45 .5 NYS H H 8 . ( I) 

Pesticides 

4,4'-DDD 0.35 NYS H.H B (I) 

(mg/Kg) 

Metals 
Cadmium 0.6 L.E.L. (2) 

Lead 3 1 L.E.L. (2) 

Manganese 460 L.E.L. (2) 

( I) NYS Human Health Bioaccumulation, NYS Technical 

Guidance for Screening Contaminated Sediment. November. 1993. 

(2) NYS Lowest Effect Level, NYS Technical Guidance for Screening 
Contaminated Sediment. November. 1993. 
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TABLE 2-4 
SENECA ARMY DEPOT 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-26 Site Specific Cleaun-up Goals for Media of Interest 

Groundwater 
K:lean-up Goal 

Constituent of Concern (ug/L) Source** 

Volatile Organics 
Benzene I NYSDEC A WQS-GA 

Ethyl benzene 5 NYSDEC A WQS-GA 

Xylene (total) 5 NYSDEC A WQS-GA 

1,2,4-Trimethylbenzene 5 NYSDEC AWQS-GA** 

1,3,5-Trimethylbenzene 5 NYSDEC A WQS-GA ** 

n-Propylbenzene 5 NYSDEC A WQS-GA ** 

p-lsopropyltoluene 5 NYSDEC A WQS-GA ** 

* NYSDEC A WQS for Class GA waters. From 6 NYC RR Parts 70 I-705 . 

** Principal organic contaminant standard applies (TOGS 1. 1.1, June 1998) 
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SENECA SEAD-25 and SEAD-26 DRAFT FfNAL FS RE PORT For SEAD-25 and -26 

which exceed ARARs do not pose a threat to human health for the current or intended future land 
use, groundwater does present unacceptable risk for the future residential use scenario which is 
being considered for cost analysis purposes. Since NYSDEC GA standards are exceeded, 
groundwater is a media of interest for all exposure scenarios and clean up goals will be based on 
meeting these standards. The clean up goals for groundwater are presented in Table 2-3. 
Individual sample point concentrations compared to clean-up goals are presented as Table 2-5. 

SEAD-25 Subsurface Soil Clean-up Goals 

Soil is a media of interest based on human health risk for the intended land use (industrial) and 
being the source of groundwater contamination. The remedial action objective for subsurface soil 
at SEAD-25 is twofold: (I) to reduce levels of benzene such that risk to future construction 
workers is acceptable; and (2) to remediate soils to NYS Groundwater Protection T AGM values 
for the organics that have leached to the groundwater in order to prevent additional groundwater 
contamination. The values for soil clean up presented in Table 2-3 are from NYSDEC TAGM 
No. GWR94-4046 for Groundwater Protection . Individual soil sample point concentrations 
compared to clean-up goals are presented as Table 2-6. These values are to be considered 
(TBCs) and are not used to determine the necessity of remediation, but are used as guidelines in 
setting the remedial goals. Because metals and pesticides have not leached to the groundwater, 
are not expected to do so, and do not pose elevated human health risks, they are not included as 
part of the subsurface soil remedial action goals. 

Lead was not considered as part of the risk assessment because the EPA has withdrawn the 
allowable Reference Dose (RID) va lue for lead . A site-specific clean-up goal for soil and on-site 
sediment was established at 500 mg/kg for lead as part of the Feasibility Study for the OB 
Grounds. This clean-up goal has been adopted for the SEAD-25 and there are no soil samples 
that do not meet this criteria. 

SEAD-25 Surface Water Goals 

Surface water is a media of interest for the future residential scenario only. Surface water 
concentrations of Lead at SEAD-25 were found to exceed ARARs. However, because the surface 
water is ephemeral and present only in the drainage swales after heavy rains, concentrations of 
lead in the drainage ditch sediment and/or turbidity in the sample is most likely responsible for 
the ARAR exceedance. Since sediment is a media of interest under the future residential 
scenario, surface water clean-up goals wi ll be achieved as a result of achieving sediment clean-up 
goals. Surface water clean-up goals are presented in Table 2-3. Individual surface water sample 
point concentrations compared to clean-up goals are presented as Table 2-7. 

SEAD-25 Sediment Goals 

Sediment is a media of interest for the future residential scenario only. The carcinogenic risk for 
ingestion of sediment is 7x I o-4 which is greater than the EPA criteria. The sediment clean-up 

goa ls are to reduce concentrations of 4,4 ' -DDD, Lead, Cadmium, Manganese, benzo(a)pyrene 
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and benzo(b)fluorene. These compounds constitute the greatest contributors to carcinogenic and 
non-carcinogenic human health risk. By remediating the sediment, surface water goals should be 
met as well , since the sediment is most likely the cause for surface water ARAR exceedance. 
Lead, which exceeds the surface water ARAR is present at levels exceeding sediment criteria. 
Sediment clean-up goals for the future residential scenario are presented in Table 2-3. Individual 
sediment sample point concentrations compared to clean-up goals are presented as Table 2-8. 

2.2.5.2 SEAD-26 Clean-up Goals 

SEAD-26 Groundwater 

Groundwater is a media of interest based on ARARs for all exposure scenarios. The groundwater 
clean-up goals for the SEAD-26 are to reduce concentrations of Benzene, Ethylbenzene, Xylene, 
1,2,4-Trimethylbenzene, 1,3,5-Trimethylbenzene, n-Propylbenzene, and p-Isopropyltoluene to 
meet NYSDEC A WQS for Class GA waters. 

Vo latile organics in groundwater do not pose a threat to human health because ingestion of on
site groundwater is not an exposure pathway under the current or intended future land use. 
Although these compounds pose additional risk for the future residential scenario, this risk is still 
within acceptable levels . The risks posed by other constituents (e.g. , metals) fall within or below 
the EPA target ranges. The plume of volatile organics and semi-volatiles does not extend off
site-volatiles were only detected in one well (MW26-7). Groundwater clean-up goals are 
presented in Table 2-4. Individual groundwater sample point concentrations compared to clean
up goa ls are presented as Table 2-9 . 

SEAD-26 Soil Clean-up Goals 

Soil is not a media of interest at SEAD-26. Because the contaminants that exceed groundwater 
ARARs are no longer present in the soil of SEAD-26, there is no need for a remedial action 
addressing soil contamination for the purposes of protecting groundwater. All soil TAG Ms are to 
be considered (TBCs) and are not used to determine the necessity of remediation, but are used as 
gu idelines in setting the remedial goals. Because there is no evidence of TAGM exceeding 
pollutants leaching to the groundwater, soil is not included as part of the remedial action goals. 
As discussed in Section 2.2.2.3 and 2.2.2.4, , soil poses little risk to ecological receptors and the 
site hazard index and total cancer risk for human health are within the acceptable EPA risk range 

(Table 1-2) . 

Lead was not considered as part of the risk assessment because the EPA has withdrawn the 
a ll owable Reference Dose (RID) value for lead. A site-specific clean-up goal for soil and on-site 
sediment was established at 500 mg/kg for lead as part of the Feasibility Study for the OB 
Grounds. This clean-up goal has been adopted for the SEAD-26. One surface soil sample and 
one subsurface sample were found to be in excess of this criteria and therefore, lead in soil was 

considered to be of negligible concern at SEAD-26. 
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PARAMETER LEVEL SOURCE -
Volatile Organics 
I. I. I-Trichl oroethane 5 NYS Class GA 
1.1-Dichloroethanc 5 NYS Class GA 
1.2-Dichlorocthcne (total ) 5 NYS Class GA 
Benzene I NYS Class GA 
Chlorofonn 7 NYS Class GA 
Ethyl benzene 5 NYS Class GA 
Toluene 5 NYS Class GA 
Trichloroclhcne 5 NYS Class GA 
Xylene (total) 5 NYS Class GA 

Semivolatilc Organics 
2.4-Dimcthylphenol I NYS Class GA 
2-Mcthylphcnol I NYS Class GA 
3,3'-Dichlorobcnzidine 5 NYS Class GA 
4-Mcthylphcnol I NYS Class GA 
Phenol I NYS Class GA 

H :\eng\scncca\scad251fsldfi nal\tabl csltwo\tab12-5 . wk4 

LOC ID: 11,1W 25- I 
SAMP ID: MW25-4- I 

QC CODE. DU 
STUDY ID. ES! 

Table 2-5 
Seneca Anny Depot Acli\'ity 

SEAD-25 and 26 FEASIBILITY STUDY 

SE/\ D-25 Groundwater RAO Analysis Results by Sample Point 

l\,IW25-I MW2 5-I MW25- I 
MW25 -I - I MW25 - I 25001 

SA SA SA 
ESI RI ROUND I RI ROUND2 

MW25- l0 MW25- I0 MW25-I I MW25- II 
MW25- I0 250 12 MW25-I I 250 10 

SA SA SA SA 
RI ROUND I RI ROUND2 RI ROUND ! RI ROUND2 

MATRIX. GROUND WATER GROUN D WATER GROUND WATER GROUND WATER GROUN D WATER GROUND WATER GROUND WATER GROUND WATER 
SAM P. DATE: 06-Fcb-94 06-Feb-94 22 -Nov-95 10-Apr-96 2I-No\'-95 3 l-~lar-96 I 7-Nov-95 12-Apr-96 

UN IT VALUE Q VALUE Q VALUE Q VALUE Q __ VALUE Q _VAL!JE Q VAL\JE Q VALUE Q 

UG/L 10 U 10 U 10 U 0.5 UJ 10 UJ 0.5 UJ 10 U 0.5 U 
UG/L 10 U 10 U 10 U 0.5 UJ 10 UJ 0.5 UJ 10 U 0.5 U 
UG/L 10 U 10 U 10 U 10 UJ 10 U 
UG/L 10 U 10 U 10 U 0.5 UJ 10 UJ 0.5 UJ JO u 0.5 U 
UG/L 10 U 10 U 10 U 0.5 UJ 10 UJ 0.5 UJ 10 U 0.5 U 
UG/L 10 U 10 U 10 U 0.5 UJ 10 UJ 0.5 UJ 10 U 0.5 U 
UG/L 10 U 10 U 10 U 0.5 UJ 10 UJ 0.5 UJ 10 U 0.5 U 
UG/L 10 U 10 U 10 U 0.5 UJ 10 UJ 0.5 UJ 10 U 0.5 U 
UG/L 10 U 10 U 10 U 0.5 UJ -- 10 UJ - 0~5 UJ - -- 10 U - 0.5 U 

--- -· - -- -- -- -
UG/L 10 U 10 U 10 U 10 U II UJ 10 U 10 U 10 U 
UG/L 10 U 10 U 10 U 10 U 11 UJ 10 U 10 U 10 U 
UG/L 10 U 10 U 10 U 10 U II UJ 10 U 10 UJ 10 U 
UG/L 10 U 10 U 10 U 10 U I I UJ 10 U 10 U 10 U 
UG/L 10 U 10 U 10 U 10 U _____ II UJ ___ __ JOU _____ JOU 10 U 
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PARAMETER 
Volatile Organics 
I. I. I-Trichloroethane 
1.1 -Dichloroethane 
1.2-Dichloroethene (total) 
Benzene 
Chl orofonn 
Ethyl benzene 
Toluene 
Trich lorocthcnc 
Xylene (total) 

Semi"olatil e Organics 
2.4-Dimethylphenol 
2-Methylphenol 
3.3'-Dich lorobcnzidine 
4-Methylphenol 
Phenol 

LEVEL 

7 
5 

H :lenglscnccalsead2 5\fsldfi nal\tables\two\tab12-5 . wk4 

SOURCE 

NYS Class GA 
NYS Class GA 
NYS Class GA 
NYS Class GA 
NYS Class GA 
NYS Class GA 
NYS Class GA 
NYS Class GA 
NYS Class GA 

NYS Class GA 
NYS Class GA 
NYS Class GA 
NYS Class GA 
NYS Class GA 

Ta bl e 2-5 
Seneca Anny Depo t Ac ti \'i ty 

SEAD-25 and 26 FEASl13 1LITY STU DY 

SEAD-25 Groundwater RAO Ana lys is Results hy Sampl e Point 

LOC' ID: MW25 -1 2D ~IW25-12D ~IW25- 13 MW25 -1 3 MW25- 14D MW25 -1 4D MW25-15 MW25-15 
SAMP ID: MW25- 12D 250 14 MW 25- 13 250 15 MW25-14D 250 16 MW25-15 250 11 

QC CODE: SA SA SA SA SA SA SA SA 
STUDY ID: RI ROUND I RI ROUND2 RI ROUND I RI ROUND2 RI ROUND I RI ROUND2 RI ROUND I RI ROUND2 

MATRIX: GROUND WATER GROUND WATER GROUND WATER GROUN D WATER GROUND WATER GROUND WATER GROUND WATER GROUND WATER 
SAM P. DATE: 18-No\'-95 02-.'\pr-96 17-Nov-95 29-Mar-96 18-Nm·-95 29-Mar-96 20-Nov-95 13-Apr-96 

UN IT VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q - \/~LUE Q \IALUE Q VALUE Q 

UG/L 10 U O 5 UJ 10 U 0.5 U 10 UJ 0.5 U 10 U 0.5 U 
UG/L 10 U 0.5 UJ 10 U 0.5 U 10 UJ 0.5 U 10 U 0.5 U 
UG/L 10 U 10 U 10 UJ 10 U 
UG/L 10 U 0.5 UJ 10 U 0.5 U 10 UJ 0.5 U 10 U 0.5 U 
UG/L 10 U 0.5 UJ 10 U 0.5 U JO UJ 0.5 U 10 U 0.5 U 
UG/L 10 U 0.5 UJ 10 U 0.5 U 10 UJ 0.5 U 10 U 0.5 U 
UG/L 10 U 0.6 UJ 10 U 0.5 UJ 10 UJ 0.5 UJ 10 U 0.5 U 
UG/L 10 U 0.5 UJ 10 U 0.5 U 10 UJ 0.5 U 10 U 0.5 U 
UG/L 10 U 0.5 UJ 10 U 0.5 U 10 UJ Q.5 U 10 U 0.6 

UG/L II U 10 U 11 U JO U 10 U 10 U 10 U 12 U 
UG/L 11 U 10 U II U 10 U 10 U 10 U 10 U 12 U 
UG/L 11 UJ 10 U 11 UJ 10 U 10 UJ 10 U 10 J 12 U 
UG/L 11 U 10 U 11 U JO U 10 U 10 U 10 U 12 U 
UG/L 11 U 10 U I I U 10 U 10 U l~ _U 10 U 12 U 
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PARAMETER 
Volatile Organ ics 
I, I. I-Trichl oroethane 
1.1-Dichloroethanc 
1.2-Dichlorocthcnc (total ) 
Benzene 
Chl orofonn 
Ethyl benzene 
Toluene 
Trich lorocthcnc 
Xylene (total) 

Scmi\'olatilc Organics 
2.4-Dimcthylphcnol 
2-Mcthylphcnol 
3.3'-Dichlorobcnzidinc 
4-Methylphcnol 
Phenol 

LEVEL 

7 
5 

5 

H :\eng\seneca\sead25\fs\d fi nal\tablesltwo\tabl2-5 . wk4 

SOURCE 

NYS Class GA 
NYS Class GA 
NYSClassGA 
NYS Class GA 
NYS Class GA 
NYS Class GA 
NYS Class GA 
NYS Class GA 
NYS Class GA 

NYS Class GA 
NYS Class GA 
NYS Class GA 
NYS Class GA 
NYS Class GA 

Table 2-5 
Seneca Anny Depot :c\cti vi ty 

SEAD-25 and 26 FEAS IBILITY STUDY 

SEAD-25 Groundw;_1tcr RAO Analysis Results by Sample Point 

LOC ID: r-.. lW25- 16D i\. lW25- 16D MW25-17 MW25-17 MW25- 18 MW25-1 8 MW25- 19 MW25- 19 
SAMP ID: MW25- 16D 250 18 MW25- 17 250 19 MW25 -1 8 25020 ~IW25-19 2502 1 

QC CODE: SA SA SA SA SA SA SA SA 
STUDY ID: RI ROUND ! RI ROUND2 RI ROUNIJ I RI RO UND2 RI ROUND I RI ROUND2 RI ROUND! RI ROUN D2 

H -\TR IX: GROUND WATER GROUND WATER GROUND WATER GROUND WATER GROUN D WATER GROUND WATER GROUND WATER GROUND WATER 
SAMP DATE· 20-Nov-95 30-~ lar-96 20-Nov-95 30-Mar-96 28-No,·-95 28-Mar-96 2 1- No\' -95 10-Apr-96 

UN IT VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q Vf.LUE Q VALUE Q VALUE Q 

UG/L 10 U 0 5 UJ 10 U 0.5 UJ 10 U 0.5 UJ 10 UJ 0 5 UJ 
UG/L 10 U 0 5 UJ 10 U 0.5 UJ 10 U 0.5 UJ 10 UJ o 5 UJ 
UG/L 10 U 10 U 10 U 10 UJ 
UG/L 10 lJ 0.5 UJ 10 U 0.5 UJ 10 U 0.5 UJ 10 UJ 0.5 UJ 
UG/L 10 U 0.5 UJ 10 U 0 5 UJ 10 U 0.5 UJ 10 UJ 0 5 UJ 
UG/L 10 U 0.5 UJ 10 U 0.5 UJ 10 U 0.5 UJ 10 UJ 0.5 UJ 
UG/L 10 U 0.5 UJ 10 U 0.5 UJ 10 U 0.6 UJ 10 UJ 0 5 UJ 
UG/L 10 U 0.5 UJ 10 U 0.5 UJ 10 U 0.5 UJ 10 UJ 0 5 UJ 
UG/L 10 U 0.5 UJ 10 U 0.5 UJ 10 U 0.5_ UJ 10 UJ 0.5 UJ 

UG/L 10 U 10 U 10 U 10 U 10 U 10 U 10 UJ 10 U 
UG/L 10 U 10 U 10 U 10 U 10 U 10 U 10 UJ 10 U 
UG/L 10 U.I 10 U 10 UJ 10 U 10 U 10 U 10 UJ 10 U 
UG/L 10 U 10 U 10 U 10 U 10 U 10 U 10 UJ 10 U 
UG/L 10 U 10 U 10 U 10 U 10 U _J OU 10 UJ 10 U 
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PARAMETER 
Volati le Organics 
1. 1. 1-Trichl orocthanc 
I . I-Dichlorocthanc 
1.2-Dichl orocthene (tota l) 
Benzene 
Chlorofom, 
Ethyl benzene 
Toluene 
Tri chlorocthcnc 
Xylene (total) 

Semi\'olatilc Organics 
2.4-Di methyl phenol 
2-Methylphenol 
3,3'-Dichlorobcnzidine 
4-Methylphcnol 
Phenol 

LEVEL 

7 
5 

H :lenglseneca\sead2 5\fs\dfi nal\tablesltwoltab12-5. wk4 

SOURCE 

NYS Class GA 
NYS Class GA 
NYS Class GA 
NYS Class GA 
NYS Class GA 
NYS Class GA 
NYS Class GA 
NYSClassG A 
NYS Class GA 

NYS Class GA 
NYS Class GA 
NYS Class GA 
NYS Class GA 
NYS Class GA 

Tabl e 2-5 
Seneca Anny Depot Acti \'i ty 

SEAD-25 and 26 FEASIB ILI TY STUDY 

SEi\D-25 Groundwater RAO Anal ysis Results by Sampl e Point 

LOC ID: MW2 5-2 ~IW25-2 MW25 -2 MW25-3 MW25-3 MW25-3 MW25-4D MW2 5-4D 
SAMP ID: ~IW25-2- I r-,. JW25-2 25002 MW25-3- I MW2 5-3 25003 MW25-4D 25200 

QC CODE: S;\ SA SA SA SA SA SA DU 
STUDY ID: ES I RI ROUN D I RI ROUND2 ES I RI ROUND I RI ROUND2 RI RO UND I RI ROUND2 

MATR IX. GRO UN D WATER GROUND W.•\TER GROUND WATER GROUND WATER GRO UN D WATER GROUND WATER GROUND WATER GROUND WATER 
SAM P DATE. 05-Fcb-94 29-No\'-95 12-Apr-96 15-No"-9.1 19-No,·-95 10-Apr-96 15-Nov-95 0 1-Apr-96 

UN IT VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q __ VALUE Q VALUE Q VALUE Q 

UG/L 36 25 J 37 J 10 U 10 U 10 U 10 U 0.5 U 
UG/L 8 J 59 U 100 U 3 J 10 U 10 U 10 U 0.5 U 
UG/L 25 37 J 40 J 2 J 10 U 10 U 10 U 
UG/L 780 730 1000 30 s J 10 U 10 U 0.5 U 
UG/L 17 59 U 12 J 10 U 10 U 10 U 10 U 0.5 U 
UG/L 110 140 520 18 3 J 10 U 10 U 0.5 U 
UG/L 560 370 1400 8 J 10 U 10 U 10 U 0.7 U 
UG/L 10 6 ., 100 U 10 U 10 U 10 U 10 U 0.5 U 
UG/L 2500 1800 3300 ...... 82 

•·•· ...... ···-- 7 J_ 10 U 10 U 0.5 U 

- -

UG/L 86 29 IS J II U I I U 10 U 10 U 10 U 
UG/L 23 J 8 J 230 U II U II U 10 U 10 U 10 U 
UG/L 25 U 2 1 U 230 U II U II UJ 10 U 10 UJ 10 U 
UG/L 42 2 1 U 33 J II U II U 10 U 10 U 10 U 
UG/L 56 21 U 230 U II U II U 10 U 10 U 10 U 
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PARAMETER 
Volatile Org:rnics 
l . 1. 1-Trichlorocthanc 
1, 1-Dichloroethanc 
1.2-Dichloroethenc (total) 
Benzene 
Chl orofonn 
Ethyl benzene 
Toluene 
Trich lorocthenc 
Xylene (total) 

Scmi\'olatilc Organics 
2.4-Dimethylphenol 
2-Met hylphenol 
3.3'-Di ch lorobenzidine 
4-Met hylphenol 
Phenol 

LEVEL 

7 
5 

H :lenglsenecalscad25\fsldfinalltablcsltwoltabl2-5 . wk4 

SOURCE 

NYS Class GA 
NYS Class GA 
NYS Class GA 
NYS Class GA 
NYS Class GA 
NYS Class GA 
NYS Class GA 
NYS Class GA 
NYS Class GA 

NYS Class GA 
NYS Class GA 
NYS Class GA 
NYS Class GA 
NYS Class GA 

Table 2-5 
Seneca Anny Depot Acti,·it y 

SEAD-25 and 26 FEASIB ILITY STUDY 

SE.i-\D-25 Groundwater RAO Analysis Results by Sample Poi nt 

LOC ID: MW25-4D MW25-5D MW25 -5D MW25-5D MW25-6 MW25-6 MW25-7D MW25-7D 
SAMP ID 25006 ~IW25-50 MW25-5D 25004 MW25-6 25008 MW25-7D 25009 

QC CODE: SA DU SA SA SA SA SA SA 
STUDY ID· RI ROUND2 RI ROUND I RI ROUND I RI ROUND2 RI ROUND I RI ROUN D2 RI ROUND I RI ROUND2 

~IATR IX: GROUND WATER GROUN D WATER GROUND WATER GROUND WATER GROUND WATER GROUND WATER GROUND WATER GROUND WATER 
S,\MP. DATE. 0 1-Apr-96 19-Nov-95 19-Nov-95 11 -Apr-96 21-Nm·-95 3 1-Mar-96 22-Nov-95 31-~ lar-96 

UN IT VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q _ VALUE Q VALUE Q VALUE 

UG/L 0.5 UJ 10 U 10 U 0 5 U 10 UJ 0.5 UJ 10 U 0 5 UJ 
UG/L 0.5 UJ 10 U 10 U 0.5 U 10 UJ 0.5 UJ 10 U 0.5 UJ 
UG/L 10 U 10 U 10 UJ 10 U 
UG/L 0.5 UJ 10 U 10 U 0.5 U 10 UJ 0.5 UJ 10 U 0.5 UJ 
UG/L 0.5 UJ 10 U 10 U 0 5 U 10 UJ 0.5 UJ 10 U 0 5 UJ 
UG/L 0.5 UJ 10 U 10 U 0.5 U 10 UJ 0.5 UJ 10 U 0.5 UJ 
UG/L 0.5 UJ 10 U 10 U 0.5 U 10 UJ 0.5 UJ 10 U 0.5 UJ 
UG/L 0.5 UJ 10 U 10 U 0.5 U 10 UJ 0.5 UJ 10 U 0.5 UJ 
UG/L 0.5 UJ 10 U 10 U 0.5 U 10 UJ 0.5 UJ 10 U 0.5 UJ 

UG/L 10 U 11 U 10 U 10 U 11 UJ 10 U 10 U 10 U 
UG/L 10 U 11 U 10 U 10 U 11 UJ 10 U 10 U 10 U 
UG/L 10 U 11 U 10 U.I 10 U 11 UJ 10 U 10 U 10 LI 
UG/L 10 U 11 U 10 U 10 U 11 UJ 10 U 10 U 10 U 
UG/L 10 U 11 U 10 U 10 U 11 UJ 10 U 10 U 10 U 
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PARAMETER 
Volati le Organics 
I , 1, 1-Trichlorocthanc 
1.1-Dichl orocthanc 
1.2-Dichloroethcne (tota l) 
Benzene 
Chlorofonn 
Ethyl benzene 
Toluene 
T richloroethenc 
Xylene (total) 

Scmivolatilc Organics 
2.4-Dimcthylphcnol 
2-Methylphenol 
3,3'-Dichl orobenzidine 
4-Methylphenol 
Phenol 

H:\cng\seneca\sead2 5\fs\dfi nal\tabl es\two\tabl2 -5. wk4 

LEVEL SOURCE 

NYS Class GA 
NYS Class GA 
NYS Class GA 
NYS Class GA 

7 NYS Class GA 
NYS Class GA 
NYS Class GA 
NYS Class GA 
NYS Class GA 

NYS Class GA 
NYS Class GA 
NYS Class GA 
NYS Class GA 
NYS Class GA 

Table 2-5 
Seneca Anny Depot Aclivity 

SEAD-25 and 26 FEASIB ILITY STUDY 

5 Groundwater RAO Analysis Results by Sample Point 

LOC ID: MW25-8 MW25-8 MW25-9 MW25-9 
SAMI' ID: ~IW25-8 25005 MW25-9 25007 

QC CODE: SA SA SA SA 
STUDY ID: RI ROUND I RI ROUND2 RI ROUND I RI ROUND2 

~IATR IX: GROUND WATER GROUND WATER GROUND WATER GROUND WATER 
SA~II'. DATE: 28-Nov-95 I I-Apr-96 l9-Nov-95 l3-Apr-96 

UN IT VA LU E Q VALUE Q VALUE Q V!',LUE Q 

UG/L 10 U 0.5 U 2 J I J 
UG/L 10 U 0.5 U 2 J 10 UJ 
UG/L 10 U 6 ., I J 
UG/L 10 U 0.5 U 60 14 J 
UG/L 10 U 0.5 U 10 U 10 UJ 
UG/L 10 U 0.5 U 10 3 J 
UG/L 10 U 0.5 U 22 5 J 
UG/L 10 U 0.5 U 10 U 10 UJ 
UG/L 10 U 0.5 U . 7_3 ·····-··l ~ J. .. 

UG/L 10 U 10 U 10 U II U 
UG/L 10 U 10 U 10 U II U 
UG/L 10 U 10 U 10 UJ II U 
UG/L 10 U 10 U 10 U II U 
UG/L 10 U 10 U 10 U _II_ U 
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PARAMETER LEVEL SOU RCE SOURCE 
VOLATILE ORGANICS 

I. I. I-Trichloroethane 592.8 NYSDEC Prot. GW NYSDEC Prot. GW 
1,2-Dich loroethene (total) 
Benzene 46.8 NYSDEC Prot. GW NYSDEC Prot. GW 
Chloroform 234 NYSDEC Prot. GW NYSDEC Prot. GW 
Ethylbenzene 4290 NYSDEC Prot GW NYSDEC Prot. GW 
Toluene 11 70 NYSDEC Prot. GW NYSDEC Prot GW 
Trichloroethene 546 NYSDEC Pro t. GW NYSDEC Prot. GW 
Xylene (total) 936 NYSDEC Prot. GW NYSDEC Prot. GW 

SEMI VOLATILE ORG ANICS 
2-Methylnaphthalene 28392 NYSDEC Prot. GW NYSDEC Prot. GW 
Naphthalene 10140 NYSDEC Prot. GW NYSDEC Prot. GW 
Phenol 23 .4 NYSDEC Prot. GW NYSDEC Prot. GW 

h:leng\seneca\sead25\fsldfinall tables\twoltabl2-6.wk4 

Table 2-6 
Seneca Anny Depot Ac li \'ity 

SEAD-25 and 26 FEAS IBILITY STUDY 

SEAD-25 Subsu,face Soil RAO Analysis by Sample Poi nt 

LOC_ID: SB25- I SB25-I 
SAM I' ID· Sfl25- l-0 1 SB25-l-03 
QC CODE· SA SA 
STUDY ID· ES I ES I 
TOP. 0 4 
BOTTOM : 2 6 
MATR IX· SOIL SOIL 
SAM PL E DATE· 12/03/93 12/03/93 

UN IT VA LUE Q VALUE Q 

UG/KG I I U II U 
UG/KG II U II U 
UG/KG II U II U 
UG/KG II U II U 
UG/KG II U II U 
UG/KG II U I I U 
UG/KG II U II U 
UG/KG II U II U 

UG/KG 55 J 360 U 
UG/KG 720 U 360 U 
UG/KG 720 U 360 U 

Page 1 of 6 

SB25-I SB25-I 0 SB25-I 0 SB25- I I 
SB25- 1-04 SB25- 10-0 I SB25- I0-02 SB25- l l-02 

SA SA SA SA 
ES I RI ROUND I RI ROUND I RI ROUND I 
6 0. 17 
8 2 4 4 

SOIL SOIL SOIL SOIL 
12/03/93 09/27/95 09/27/95 10/17/95 
VA LUE Q VALUE Q VALUE Q VALUE Q 

II U II U II U 12 U 
II U II U II U 12 U 
II U II U II U 12 U 
11 U II U II U 12 U 
II U II U II U 12 U 
II U II U II U 12 U 
11 U II U II U 12 U 

-
___ II U 

·- 21 _ II U 12 U 

·- - ------ ·-----· -
500 U 370 U 360 U , .. u I 
500 U 370 U 360 U 380 U 

___ _2QQ__U_ - _11o_JL_ - 360 U -- - ) 80_ ~ 
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PARAMETER 
VOLATILE ORGANICS 

I . I. I-Trichloroethane 

1.2-Dich lorocthcnc (total) 
Benzene 
Chloroform 
Ethylbcnzene 
Toluene 
Trichloroethcnc 
Xylene (total) 

- -· 
SEMIVOLATILE ORGANICS 

2-Methylnaphthalcne 
Naphthalene 
Phenol 

h:\eng\seneca\sead25\fs\dfinal\tablesltwo\tabl2-6.wk4 

LEVEL SOURCE 

592.8 NYSDEC Pro t. GW 

46.8 NYSDEC Prot. GW 
234 NYSDEC Prot . GW 

4290 NYSDEC Prot. GW 
1170 NYS DEC Prot. GW 
546 NYSDEC Prot. GW 

_ 936 NYSDEC Prot. GW 

28392 NYSDEC Prot . GW 
10140 NYSDEC Prot . GW 

23.4 NYSDEC Prot . GW 

Table 2-6 
Seneca Anny Depot Acti vi ty 

SEAD-25 and 26 FEASIB ILI TY STUDY 

SEAD-25 Snbsurface Soil RAO Analys is by Sample Poi nt 

S825-11 S8 25-1 2 SB25-12 
S825- 11 -03 SB25- 12-02 SB25- I 2-03 

Si\ SA SA 
RI ROUND I RI ROUND ! RI ROUND! 

2 
6 4 6 

SOIL SOIL SOIL 
10/ 17/95 10/16/95 10/16/95 
VALUE Q VALUE Q VALUE Q 

I I U II U 11 U 
II U 11 U II U 
II U 11 U 11 U 
11 U II U 11 U 
II UJ II U II U 
II UJ II U II U 
II U II U II U 
69 J II U II U 

360 U 370 U 360 U 
360 U 370 U 360 U 
360 U 370 U 2400 

Page 2 of 6 

SB25- 13 
S1325- 13-02 

SA 
RI ROUND! 

0 17 

SOIL 
10/08/95 
VALUE Q 

II U 
II U 
II U 
II U 
II U 
II U 
11 U 
11 U 

360 U 
360 UJ 

_360 U 

SB25- I 3 
SB25-1 3-04 

SA 
RI ROUND I 

6 
7.3 

SOIL 
I 0/07/95 
VA LU E _Q 

II U 
II U 
II U 
11 U 
II U 
II U 
I I U 

__ _I I _U 

•· - -·- -

360 U 
360 UJ 

SB25- 14 
SB25- 14-0 1 

SA 
RI ROUND! 

0 17 
2 

SOIL 
10/ 10/95 
VALUE Q 

12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 

- - 3J;0 .!,L ___ 

400 U 
400 U 
400 U 
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PARAMETER 

VOLATILE ORGANICS 
1. 1. 1-Trich lorocthane 

I .2-Dichloroethene (total) 
Benzene 
Ch lorofonn 
Ethy lbenzene 
Toluene 
Trichlorocthcne 
Xylene (total) 

SEM I VOLATILE ORGANICS 
2-Methylnaphthalene 
Naphtha lene 
Phenol 

h:leng\seneca\sead25\fs\dfinall tables\twoltabl2-6.wk4 

LEV EL SOU RC E 

592.8 NYSDEC Prot GW 

46.8 NYS DEC Prot. GW 
234 NYSDEC Prot. GW 

4290 NYSDEC Prot. GW 
1170 NYSDEC Prot GW 
546 NYSDEC Prot. GW 
936 N YSDEC Prot. GW 

28392 NYSDEC Prot. GW 
10 140 NYSDEC Prot. GW 

23.4 NYS DEC Prot. GW 

SB25- 14 

S B25- 14-02 

SA 
RI RO UND ! 

4 

SOIL 
10/10/95 

VA LUE Q 

II U 

II U 
11 U 
11 U 
II U 
II U 
11 U 
II U 

360 U 
360 U 
360 U 
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Table 2-6 

Seneca Am1 y Depot Activity 
SEA D-25 and 26 FEAS IB ILITY STUDY 

SEAD-25 Subsurface Soil RAO Analys is by Sample Point 

SB25- 15 

Sl325- 15-0 I 

SA 
RI ROUN D I 

0. 17 

2 
SOIL 

10/17/95 
VA LUE Q 

II U 

II U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 

380 U 
380 U 
380 U 

SB25- 15 

S825- 15-02 

SA 
RI ROUN D ! 

2 
4 

SOIL 
10/17/95 

VALUE Q 

II U 

II U 
11 U 
11 U 
II U 
11 U 
11 U 
11 U 

370 U 
370 U 
310 u_ 

SB25-1 6 
S825- 16-0I 

SA 
RI ROUND I 

0 . 17 

2 
SOIL 

10/23/95 
VA LUE Q 

12 U 
12 U 

12 U 
12 U 
12 U 
12 U 
12 U 
12 U 

380 U 
380 U 
380 U 

SB25- 16 

SB25- 16-02 

SA 
RI ROUND ! 

2 
4 

SOIL 
10/23/95 
VA LUE Q 

II U 

II U 
11 U 
II U 
11 U 
11 U 
11 U 
11 U 

370 U 
370 U 

S B25-2 

SB25-2-0I 
SA 
ESI 

0 

2 
SOIL 

12/03 /93 

VA LUE Q 

II U 
II U 
11 U 

2 J 
11 U 
11 U 
11 U 
11 U 

- _3 7Q_ ll_ _ -

40 J 
350 U 
350 U 
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PARAM ETER 
VOLATILE ORGANICS 

I, I, I-Trichloroethane 
1,2-Dichloroethene (total) 
Benzene 
Chloroform 
Ethylbenzene 
Toluene 
Trichloroethcnc 
Xylene (total) 

- - --··-
SEMIVOLATILE ORGANICS 

2-Methylnaphthalene 
Naphthalene 
Phenol 

h:\englsenecalsead251fsldfinal\tables\twoltabl2-6. wk4 

LEVEL SOU RCE 

592 .8 NYSDEC Prot. GW 

46.8 NYSDEC Prot. GW 
234 NYSDEC Prot. GW 

4290 NYSDEC Prot. GW 
1170 NYS DEC Prot. GW 
546 NYSDEC Prot. GW 
936 NYSDEC Prot. GW 

28392 NYSDEC Prot. GW 
10140 NYSDEC Prot. GW 

23.4 NYSDEC Prot. GW 

SB25-2 
SB25-2-02 

Si\ 
ESI 

4 
SO IL 

12/03/93 
VALUE Q 

19 U 
19 U 
19 U 
19 U 
19 U 
19 U 
19 U 
19 U 

5 100 
390 J 

3600 U 
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Tahir 2-6 
Scncc.1 Ann y Depot Activi ty 

SEAD-25 and 26 FEASIB ILITY STUDY 

SEA D-25 Subsurface Soil R/\O Analys is by Sample Point 

Sll25-2 S825-2 SB25-3 SB25-3 SB25-3 
SB25-2-0.1 SB25-20-0I SB25-3-0I SB25-3-02 SB25-3-03 

S1\ DU SA SA SA 
ES I ES I ES I ES I ES I 
4 0 0 2 4 
6 2 2 4 5 

SOIL SOIL SO IL SOIL SOIL 
12/03/93 12/03/93 12/03/93 12/03/93 12/03/93 
VA LUE Q VALUE Q VA LUE Q VA LUE Q VALUE Q 

11 U 11 U 170 12 U 11 U 
II U II U 52 U 12 U II U 
11 U II U 100 12 U 4 J 
11 U II U 52 U 12 U II U 
6 J II U 370 12 U 28 

11 U II U 840 4 J 30 
11 U 11 U 38 J 12 U II U 
37 11 U -- 4100_J __ 49 320 

2800 J 5 1 J 4700 J 400 U 4 10 
250 J 500 U 1100 J 400 U 130 J 

3600_ U 500 U i200 \.L - _ 10!!.JL _ } 90 U 
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PARAMETER 

VOLATILE ORGANICS 
1. 1. 1-Trichloroelhanc 
1,2-Dichl oroelhene (lolal ) 
Benzene 
Chloroform 
Ethyl benzene 
Toluene 
Trich lorocthcnc 
Xylene (lolal) 

SEM I VOLATILE ORGANICS 
2-Melhylnaphlhalenc 
Naphlhalcnc 
Phenol 

h :leng\seneca\sead251fs\dfinalltables\twoltabl2-6. wk4 

LEVEL SOURCE 

592.8 NYSDEC Pro!. GW 

46.8 NYS DEC Pro!. GW 
234 NYS DEC Prol. GW 

4290 NYS DEC Prol. GW 
11 70 NYS DEC Prol GW 
546 NYSD EC Prot GW 
936 NYSDEC Prol. GW 

28392 NYSDEC Prol GW 
10 140 NYS DEC Prol GW 

23.4 NYSDEC Pro!. GW 

SB25-4 
SB25-4-0 I 

SA 
ES I 

0 

2 
SOIL 

12/03 /93 

VA LUE Q 

1400 U 
1400 U 
1400 U 
1400 U 
1400 U 
1400 lJ 
1400 U 
2900 

2600 J 
770 J 

12000 U 

Sfl 25-4 

SB25-4-02 

Si\ 
ES I 

SO IL 
12/03 /93 

VA LUE Q 

II U 
II U 
II U 
9 J 

II U 
11 U 
11 U 
50 

1500 U 
1500 U 
1500 U 
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Table 2-6 
Seneca Anny Depot Act ivity 

SEAD-25 and 26 FEASIBILITY STUDY 

SEA D-25 Subsu,face Soil RAO Analysis by Sample Poinl 

S825-4 SB25-5 SB25-5 
S825-4-03 S825-5-0 1 S8 25-5-02 

SA SA Si\ 
ES I FS I ES I 
4 0 2 
6 2 4 

SO IL SOIL SOIL 
12/03/93 12/03/93 12/03/93 
VALUE Q VALUE Q VALUE Q 

II U 1300 U 6800 U 
II U 3 10 J 6800 U 
II U 1300 U 6800 U 
II U 1300 U 6800 U 
11 U 990 J 17000 
11 U 820 J 4500 ., 
11 U 280 J 6800 U 

11 0 14000 130000 

S825-5 
S825-5-03 

SA 
ES I 

4 

6 

SOIL 
12/03/93 
VALUE Q 

1200 U 
1200 U 
1200 U 
1200 U 
1200 

1200 U 
1200 U 

•-··----- 9~--

68 J 8900 J 550 7 100 J 
8 10 U 1500 J 330 J 4300 J 
8 10 U 11000 U ~ 10 U 11000 U 

S825-6 
SB25-6-0l 

SA 
ES I 

0 
2 

SOIL 
12/03/93 

VALUE Q 

11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 

360 U 
360 U 
360 U 
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PARA~IETER 
VOLATILE ORGANI CS 

1.1. 1-Trichlorocthane 
1.2-Dichloroerhcne (toral ) 
Benzene 
Chlorofoll11 
Elhylbenzcne 
Toluene 
Trich lorocthcne 
Xylene (10101) 

SEM I VOLATILE ORGANICS 
2-Methylnaphrhalenc 
Naphlhalcne 
Phenol 

h:\englsenecalsead25\fs\dfinal\tables\twoltabl2-6.wk4 

LEVEL SOURCE 

592.8 NYSDEC Pror. GW 

46.8 NYSDEC Pror GW 
234 NYSDEC Prot . GW 

4290 NYSDEC Pro!. GW 
I 170 NYSDEC Pro!. GW 
546 NYSDEC Pror. GW 
936 N YSDEC Pro!. GW 

28392 NYSDEC Pror. GW 
10 140 NYSDEC Pror. GW 

23.4 NYSDEC Pror. GW 

SB25-6 
S1325-6-02 

SA 
ESI 

4 
SOIL 

12/03/93 
VALUE Q 

11 U 
II U 
II U 
II 1J 
11 U 
11 U 
II 1J 
11 U 

360 U 
360 U 
360 U 

SB25-7 
SB25-7-03 

Si\ 
RI ROLI NDI 

4 
6 

SOIL 
09/25/95 
VALUE Q 

II U 
II U 
II U 
II U 
11 U 
11 U 
II U 
11 U 

350 U 
350 U 
350 U 
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Table 2-6 
Seneca Anny Depot Acti vi ty 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-25 Snbsurface Soil RAO Analys is by Sample Poinl 

5B25-7 
SB25-7-04 

SA 
RI ROUND I 

6 
8 

SOIL 
09/25/95 
VALUE Q 

II U 
II U 
II U 
II U 
II U 
II U 
11 U 
II U 

360 U 
360 U 
360 U 

SB25-8 
SB25-8-0I 

Si\ 
RI ROUND I 

0 17 
2 

SOIL 
09/26/95 
VALUE Q 

II U 
II U 
II U 
II U 
II U 
II U 
II U 
II U 

370 U 
370 U 
370 U 

SB25-8 
SB25-8-02 

SA 
RI ROUND I 

2 
4 

SOIL 
09/26/95 
VALUE Q 

11 U 
II U 
II U 
II U 
II U 
II U 
II U 
II U 

360 U 
360 U 
360 U 

SB25-9 
SB25-9-0I 

SA 
RI ROUND I 

0. 17 
2 

SOIL 
09/26/95 
VALUE Q 

II U 
11 U 
II U 
11 U 
11 U 
11 U 
II U 
11 U 

370 U 
370 U 
370 U 

SB25-9 
SB25-9-02 

SA 
RI ROUND I 

4 
SOIL 

09/26/95 
VALUE Q 

11 U 
11 U 
II U 
11 U 
II U 
II U 
II U 
II U 

370 U 
370 U 
370 U 
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PARAMETER LEVEL SOURCE 

!Lead 

Metals 
1.8 NYS Class C SWQS 

H :\eng\seneca\sead25\fs\dfinal\tables\two\tab12-7. wk4 

LOCID 
SAMP If): 

QC CODE: 
STUDY ID : 

MATRIX: 
SAMP. DATE: 

UN IT 

UG/L 

Table 2-7 
Seneca Anny Depot Activity 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-25 Surface Water RAO Analysis by Sample Point 

SW25- I SW25-I O SW25-2 SW25-3 SW25-4 SW25-5 
SW25-I SW25- I O SW25-2 SW25-3 SW25-4 SW25-5 

SA SA SA SA SA SA 
Pl !ASE I PHASE I PHASE I PHASE I PHASE I PHASE I 

SURFACE WATER SURFACE WATER SURFACE WATER SURFACE WATER SURFACE WATER SURFACE WATER 
06-Oct-95 

VALUE 

06-Oct-95 

Q VALUE 

06-Oct-95 

Q VALU E 

7 1.5 U 5.5 

Page I of2 

22-Oct-95 06-Oct-95 

Q VALUE Q YALlJE 

2.8 3.3 

06-Oct-95 

Q VALUE Q 

1.5 u 1 
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LOC ID: 
SAMP ID: 

QC CODE: 
STUDY ID: 

MATRIX : 
SAMP. DATE: 

PARAMETER LEVEL SOURCE UN IT 

ILcad 

Metals 
1.8 NYS Class C SWQS UG/L 

H :\eng\seneca\sead25\fs\dfinal\tables\two\tabl2-7. wk4 

Table 2-7 
Seneca Army Depot Act ivity 

SEAD-25 and 26 r- EAS IBILITY STUDY 

D-25 Surface Water RAOAnalysis Sample Point 

SW25-6 SW25-6 SW25-7 SW25-8 SW25-9 
SW25- I 5 SW25-6 SW25-7 SW25-8 SW25-9 

DU SA SA SA SA 
PHASE I PHAS E I PHASE I PHASE I PHASE I 

SURFACE WATER SURFACE WATER SURFACE WATER SURFACE WATER SURFACE WATER 
09-Oct-95 09-Oct-95 08-Oct-95 08-Oct-95 08-Oct-95 

VALUE Q VALUE Q VALUE Q VALUE Q VALUE 

IS: I 1.5 U 1.5 U 1.5 U 1.5 U 
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PARAMETER 
Semivolatile Organ ics 

Benzo(a)anthracene 
Benzo(a)pyrene 
Bcnzo(b )0uoranthene 

4,4'-DDD 

Cadmium 
Lead 
Manganese 

Pesticides 

Metals 

LEVEL 

45.5 
45.5 
45.5 

0.35 

0.6 
31 

460 

H:\eng\seneca\sead25\fs\dfinal\tab les\two\tabl2-8 .wk4 

LOCID· 
SAMP ID. 

QC CODE: 
STUDY ID 

SAMP. DEPTH TOP. 
SAMP. DEPTH BOT: 

MATRIX : 
SAMP. DATE· 

SOURCE UNIT 

NYS H.H.B. UG/KG 
NYS H.H.B. UG/KG 
NYS H.H.B. U9/KG 

NYS 1-1 .H.B. UG/KG 

Lowest Effect Leve l MG/KG 
Lowest Effect Level MG/KG 
Lowest Effect Level MG/KG 

Table 2-8 
Seneca Army Depot Activity 

SEAD-25 and 26 FEASIBILITY STlJDY 

EAD-25 Sediment RAO Analysis Results by Sa mple Point 

SD25-I SD25-I0 SD25-2 
SD25- I SD25- I0 SD25-2 

SA SA SA 
PHA SE I PHASE I PH ASE I 

0 0 0 
0.25 0.17 0. 17 

SEDIMENT SEDIMENT SEDIMENT 
06-Oct-95 06-Oct-95 06-Oct-95 

VALU E Q VALUE Q VALUE Q 

3500 450 U 600 
3600 450 U 770 
1700 U 450 U 1200 

16 J 4.5 U 4.6 U 

0.06 U 0.07 U 0.04 U 
94.8 112 47.7 
389 452 394 

Page I of2 

SD25-3 
SD25-30 

DU 
PHASE I 

0 
0.17 

SEDIMENT 

-

22-Oct-95 

'!AieUE Q 

220 J 
300 J 
240 J 

4.4 U 

0.08 U 
20.4 
4 11 

SD25-3 
SD25-3 

SA 
PHASE I 

0 
017 

SEDIM ENT 

-

22-Oct-95 

VALUE _Q 

210 J 
270 J 
220_J 

4.4 U 

----

0.05 U 
24.5 
711 

SD25-4 
SD25-4 

SA 
PHASE I 

0 
0.25 

SEDIMENT 
06-Oct-95 

VALUE 

500 U 
500 U 
50o_ u 

5 U 

0.05 U 
34.1 
370 
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Table 2-8 
Seneca Army Depot Activity 

SEAD-2S and 26 FEASIBILITY STUDY 

SEAD-2S Sed iment RAO Analys is Results by Sample Point 

LOC ID. SD25-5 SD25-6 SD25-6 SD25-7 SD25-8 SD25-9 
SAMP ID SD25-5 SD25- 15 SD25-6 SD25-7 SD25-8 SD25-9 

QC CODE SA DU SA SA SA SA 
STUDY ID PHASE I PHASE I PHASE I PHASE I PHAS E I PHASE I 

SAMP. DEPTH TOP: 0 0 0 0 0 0 
SAMP. DEPTH BOT 0.25 0 .17 0 .17 0 .25 0.25 0.25 

MATRIX . SEDIMENT SEDIM ENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT 
SAM P. DATE 06-Oct-95 09-Oct-95 09-Oct-95 08-Oct-95 08-Oct-95 08-Oct-95 

PARAMETER 
-

LEVEL SOURCE UN IT 'jALUE Q_ VALUE Q VALUE Q_ _YALUE Q _ VALUE Q VALUE Q 
Semivolatile Organics 

Benzo(a)anthracene 45 .5 NYS H.H.B. UG/KG 540 U 2200 J 5800 8500 J 9000 4500 
Benzo( a )pyrene 45 .5 NYS H.H.B. UG/KG 540 U 2300 J 5100 12000 13000 6600 
Benzo(b )0 uoranthene 45.5 NYS H.H.B. UG /KG 64 .J 1800 J 8000 - 25000 21000 13000 

Pesticides 
4.4'-DDD 0.35 NYS H.H.B UG/KG 54 U 32 J 27 J 550 J 480 J 300 J 

Metals 
Cadmium 0.6 Lowest Effect Level MG/KG 0.1 U 0.16 0. 18 1.2 J 2.5 J 2.7 J 
Lead 3 1 Lowest Effect Level MG/KG 19 92.2 327 175 J 222 J 378 J 
Manganese 460 Lowest Effect Level MG/KG 364 227 277 129 J 328 J 835 J 

H:\eng\seneca\sead25\fs\dfinal \tables\two\tabl2-8 .wk4 Page 2 of2 Issue I I /02/98 



PARAMETER LEVEL SOURCE 
1.2.4-Trimethylhcnzene 5 NYS Class GA 
1.3,5-Trimethylbenzcnc 5 NYS Class GA 
Benzene I NYS Class GA 
Ethyl benzene 5 NYS Class GA 
Xylene (tota l) 5 NYS Class GA 
n-Propy lbcnzcnc 5 NYS Class GA 
p- lsopropyltoluenc 5 NYS Class GA 

h:\eng\seneca\sead25\fsldfinalltablesltwoltabl2- I 0. wk4 

LOC ID: 
SAMP ID: 

QC CODE: 
STUDY ID: 

Table 2-9 
Seneca Army Depot Activity 

SEAD-25 a nd 26 FEASIBILITY STUDY 

SEAD-26 G rou ndwa ter RAO Analysis by Sample Point 

MW26- I MW26-I MW26- I MW26-I0 
MW26- I-I MW26-I 26001 MW26-I0 

SA SA SA SA 
ES I RI ROUND I RJ ROUND2 RI ROUND I 

MW26-10 MW26-II MW26-11 
260 12 MW26-I I 260 13 

SA SA SA 
RI ROUND2 RI ROUND I RI ROUND2 

MATRIX : GROUND WATER GROUND WATER GROUND WATER GROUND WATER GROUND WATER GROUND WATER GROUND WATER 
SAMP. DATE: 2 I-Jan-94 IJ-Nov-95 II-Apr-96 16-Nov-95 27-Mar-96 l6-Nov-95 l2-Apr-96 

UN IT VALUE Q VALUE Q VALUE Q VALYJ: Q _VALlfE Q VALUE Q VALUE Q 
UG/L 0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 
UG/L 0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 
UG/L 10 U 0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 
UG/L 10 U 0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 
UG/L 10 U 0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 
UG/L 0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 
UG/L 0.5 U 0.5 U 0.5 UJ -· 0.5 UJ 0.5 UJ Q5 y_ 
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PARAMETER LEVEL SOURCE 
1.2.4-Trimethylbenzcne 5 NYS Class GA 
1.3.5-Trimethylbcnzenc 5 NYS Class GA 
Benzene I NYS Class GA 
Ethyl benzene 5 NYS Class GA 
Xylene (total) 5 NYS Class GA 
n-Propylbenzene 5 NYS Class GA 
p-lsopropyltoluene 5 NYS Class GA 

h:leng\seneca\sead251fsldfinalltablesltwoltabl2- I 0. wk4 

LOC ID: MW26-3 
SAMP ID: MW26-3-I 

QC CODE: SA 
STUDY ID: ES I 

Ta hie 2-9 
Seneca Arm y Depot Activity 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-26 Gro undwater RAO Ana lysis by Sa mple Point 

MW26-3 MW26-3 MW26-4 
MW26-3 26003 MW26-4- I 

SA SA SA 
RI ROUND I RI ROUND2 ESI 

MW26-4 MW26-4 MW26-4 
MW26-4 26004 26006 

SA DU SA 
RI ROUND I RI ROUND2 RI ROUND2 

MATRIX: GROUND WATER GROUND WATER GROUND WATER GROUND WATER GROUND WATER GROUND WATER GROUND WATER 
SAMP. DATE: 22-Jan-94 05-Nov-95 09-Apr-96 22-Jan-94 08-Nov-95 09-Apr-96 09-Apr-96 

UN IT VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q 
UG/L 0.5 UJ 0.5 UJ 0.5 U 0.5 UJ 0.5 UJ 
UG/L 0.5 UJ 0.5 UJ 0.5 U 0.5 UJ 0.5 UJ 
UG/L 10 U 0.5 UJ 0.5 UJ 10 U 0.5 U 0.5 UJ 0.5 UJ 
UG/L 10 U 0.5 UJ 0.5 UJ 10 U 0.5 U 0.5 UJ 0.5 UJ 
UG/L 10 U 0.5 UJ 0.5 UJ 10 U 0.5 U 0.5 UJ 0.5 UJ 
UG/L 0.5 UJ 0.5 UJ 0.5 U 0.5 UJ 0.5 UJ 
UG/L 0.5 UJ 0.5 UJ 0.5 U 0.5 UJ 0.5 UJ 
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PARAMETER LEVEL SOURCE 
1.2.4-Trimethylhenzene 5 NYS Class GA 
1.3.5-Trimethylbenzene 5 NYS Class GA 
Benzene I NYS Class GA 
Ethyl benzene 5 NYS Class GA 
Xylene (total) 5 NYS Class GA 
n-Propy lbe nzene 5 NYS Class GA 
p- lsopropyl toluene 5 NYS Class GA 

h: \englsenecalsead25\fsldfinalltablesltwo\tabl2- I 0. wk4 

LOC ID: MW26-5 
SAMP ID: MW 26-5 

QC CODE: SA 
STUDY ID: RI ROUND I 

Tab le 2-9 
Seneca Army Dc11ot Activity 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-26 Groundwater RAO Analysis by Sample Point 

MW26-5 MW26-6 MW26-6 
26007 MW26-6 26008 

SA SA SA 
RI ROUND2 RI ROUND I RI ROUND2 

MW26-7 MW26-7 MW26-7 
MW26-70 MW26-7 26009 

DU SA SA 
RI ROUND I RI ROUND I RI ROUND2 

MATRIX: GROUND WATER GROUND WATER GROUND WATER GROUND WATER GROUND WATER GROUND WATER GROUND WATER 
SAMP. DATE: 05-Nov-95 27-Mar-96 05-Nov-95 26-Mar-96 14-Nov-95 14-Nov-95 28-Mar-96 

UNIT VALUE Q VALUE Q VALUE Q VALUE Q VA LUE Q VALUE Q VALUE Q 
UG/1. 0.5 UJ 0.5 U 0.5 UJ 0.5 U 6 11 11 I 
UG/L 0.5 UJ 0.5 U 0.5 UJ 0.5 U 2 3 7 

UG/L 0.5 UJ 0.5 U 0.5 UJ 0.5 U 1 2 I 
UG/L 0.5 UJ 0.5 U 0.5 UJ 0.5 U 6 7 8 
UG/L 0.5 UJ 0.5 U 0.5 UJ 0.5 U 2 2 5 

UG/L 0.5 UJ 0.5 U 0.5 UJ 0.5 U 3 3 6 
UG/L 0.5 UJ 0.5 U 0.5 UJ 0.5 U 2 3 6 
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PARAMETER LEVEL SOURCE 
1.2,4-Trimcthy lbcnzcnc 5 NYS Class GA 
1.3,5-Trimethylbcnzenc 5 NYS Class GA 
Benzene I NYS Class GA 
Ethyl benzene 5 NYS Class GA 
Xylene (total) 5 NYS Class GA 
n-Propy lbcnzcnc 5 NYS Class GA 
p-l sopropy ltolucne 5 NYS Class GA 

h:\eng\seneca\sead25\fs\dfinal\tables\two\tabl2-10. wk4 

LOC ID: MW26-8 
SAMP ID: MW26-8 

QC CODE: SA 
STUDY ID RI ROUND I 

Ta~lc 2-9 
Seneca Arm y Depot Activity 

SEA D-25 and 26 FEASIBILITY STUDY 

SEAD-26 Groundwater RAO Analysis by Sample Point 

MW26-8 MW26-9 MW26-9 
260 10 MW26-9 26011 

SA SA SA 
RI ROUND2 RI ROUND I RI ROUND2 

MATRIX : GROUN D WATER GROUND WATER GROUND WATER GROUND WATER 
SAMP. DATE: 06-Nov-95 28-Mar-96 13-Nov-95 27-Mar-96 

UN IT VALUE Q VALUE Q VALUE Q VALUE Q 
UG/L 0.5 UJ 0.5 U 0.5 U 0.5 UJ 
UG/L 0.5 UJ 0.5 U 0.5 U 0.5 UJ 
UG/L 0.5 UJ 0.5 U 0.5 U 0.5 UJ 
UG/L 0.5 UJ 0.5 U 0.5 U 0.5 UJ 
UG/L 0.5 UJ 0.5 U 0.5 U 0.5 UJ 
UG/L 0.5 UJ 0.5 U 0.5 U 0.5 UJ 
UG/L 0.5 UJ 0.5 U - --- 0.5 !,I_ 0.5 UJ 
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SEAD-26 Sediment Goals 

Sed iment is not a media of interest at SEAD-26. Human health risk based on sediment is within 
acceptable levels and there is negligible ecological risk based on the conclusions of the R1. 

2.3 GENERAL RESPONSE ACTIONS 

As discussed in previous sections, remedial action objectives and site-specific cleanup goals were 
developed for the media of concern. 

General response actions for SEAD-25 and -26 can be divided into the fo llowing groups : 

• no-action 
• institutional controls/natural attenuation 
• containment 
• diversion (groundwater) 
• in situ treatment 
• collection and removal 
• on site (ex situ) treatment 
• disposal 

2.4 ESTIMATE OF QUANTITIES TO BE REMEDIA TED 

2.4.1 Introduction 

Remedial Action Objectives for SEAD-25 and -26 are based upon two criteria . First, the need to 
achieve acceptable risk for the intended land use and the second is to achieve compliance with all 
ARARs. As previously discussed, the BRA for SEAD-25 has concluded that for the intended use 
of this land, which is as an industrial site, the risks to human health are acceptable for all media 
except soi l under the future on-site construction worker scenario . This risk is mainly attributed to 
inhalation of benzene. Groundwater and sediment also contribute to human risk for the residential 
scenario. Since sediment will be addressed under this scenario and sediment is the source of the 
surface water ARAR exceedance, surface water wi ll also be addressed as well. Groundwater is 
also a media of concern based on exceedance of ARARs. For SEAD-26, groundwater is a media 
of concern based on ARAR exceedances. 

2.4.2 Soil and Sediment 

For SEAD-25 , volume estimates for soil and sediment removal and treatment are summarized in 
Table 2-10 Soil and sediment are not media of interest at SEAD-26. The data applies the 
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CASE 

2 

LOGIC 

High voe. SVOCs 

Reduce risk to future 

on-site construction workers. 

TABLE 2-10 

SENECA ARMY DEPOT 

SEAD-25 and 26 FEASIBIL TY STUDY 

SEAD-25 Areas for Soil Remediation 

DESCRIPTION OF AREA TO BE REMEDIA TED 

Soil on West side of Fire Training and Demonstration 

Pad 

TOTAL 

AREA 

(fC2) 

6,000 

High Pesticide (4.4'-DDD), !Sediment in drainage ditch. 

and PAHs, Cadmium, and 

5,010 

Lead . Protection of future 

on-s ite residents. 

h:\eng\seneca\sead25\fs\dfinal\tables\two\tabl2-9.wk4 Page 1 of 1 

AVERAGE TOTAL 

DEPJ'II VOLUME 1 SAMPLING LOCATIONS 

--:: ---~:::L----- ~~'~ , ,. , 
Cumulative Total 1,333 

2.0 371 SD25-1 ,2,3,4.5 ,6, 7,8 ,9 

Cumulative Total 371 
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SENECA SEAD-25 and SEAD-26 DRAFT FINAL FS REPORT For SEAD-25 and -26 

Remedial Action Goals to the data presented in the Remedial Investigation Report (Parsons ES, 
May 1998) for each media of interest. Each area was assigned a case number. 

SEAD-25 

Soil contamination in SEAD-25 is limited to a relatively concentrated 60' x 100' area 
surrounding the former Fire Demonstration and Training Pad (Case I) . Elevated concentrations 
of VOCs, and SVOCs of concern were present in concentrations above T AGMS at depths up to 6 
feet below the surface at the following sample points: SB25-3 ,4,5. Groundwater sampling 
indicates that Case I appears to be the source of a plume contaminated with VOCs (primarily 
BTEX) and SVOCs. The purpose of this remedial action is to I) reduce human health risk and 2) 
prevent any further contamination of the groundwater. Case I equates to approximate ly 1,350 
cubic yards of soil that will require remediation . Although Phenol was found at SB25-1 2 at a 
concentration above the clean-up goal , there is no evidence of groundwater contamination at the 
correspond ing sampling wel l (MW25- I 7). In addition, phenol is not a significant contributor to 
human health risk. Thus, the elevated Phenol level at this isolated location is not targeted as part 
of a remedial action. 

PAHs, one pesticide and elevated metal concentrations were found in the sediment of the 
drainage ditches along the Northwest border of SEAD-25 causing unacceptable human health risk 
under a residential scenario. Lead concentrations in the surface water samples collected from the 
Eastern and Southern drainage ditches were in excess of the ARAR. Approximately I 670 linear 
feet of the drainage ditch, (rough ly 3 feet wide and 2 feet deep) is proposed for remediation (Case 
II) . This equates to approximately 3 71 cubic yards of soil. Both cases are displayed in Figure 2-
1. Table 2-10 provides the dimensions of soil/sediment involved in both remedial cases. 

Table 2-11 shows the reduction in risk associated with implementation of soil remediation for the 

current and future intended use scenarios. In addition, risk reduction is shown for a future 
res idential scenario which will be developed for cost comparison purposes . Table 2-12 shows the 

reduction in risk after implementation of so il remediation for future residential scenarios . After 
implementation of remedial action, risk is reduced to below or within EPA criteria. Supporting 

ri sk tables and calculations are provided in Appendix G. 
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Notes: 

TABLE 2-11 
CALCULATION Of TOTAL NONC'ARCINOGENIC AND CARCINOGENIC RISKS 

REASONABLE MAXIMlll\l EXPOSURE FOR SOIL EXPOSURE ROUTES 
COMPARISON OF BASELINE RISK AND RISK AFTER REMEDIATION(!) 

SENECA ARI\IY DEPOT, ROMllLllS, NEW YORK - SEAD 25 

Baseline Risk Assessment 

RECEPTOR EXPOSURE ROllTE(2) I CHILD ADULT CANCER 
HAZARD HAZARD RISK 

INDEX INDEX 

CURRENT SITE WORKER I Inhalation of Volatile Organics in Ambient Air I NA 2E-05 SE-10 

Inhalation of Dust in Ambient Air 

I 

NA 

I 

NQ 

I 

NQ 

I ngcstion of Onsitc Soils(J) NA I E-03 2E-07 

Dermal Contact lo Onsite Soils 

I 

NA 

I 

NQ 

I 

NQ 

TOTAL RECEPTOR RISK (Ne & CAR) NA IE-03 2E-07 

FUTURE RESIDENTIAL (Child and Adult) Inhalation of Volatile Organics in Ambient Air 2E-03 4E-04 I 2E-08 

Inhalation of Dust in Ambient Air NQ NQ 

I 

NQ 

Ingestion of Onsitc Soi ls(J) 2E-OI 2E-02 I E-05 

Dermal Contact lo Onsite Soils NQ NQ NQ 

TOTAL RECEPTOR RISK (Ne & CAR) 2E-0I 2E-02 {E-05 

fUHIRE ON-SITE Inhalation of Volatile Organics in Ambient Air NA 4E+00 JE-06 
CONSTRUCTION WORKERS 

Inhalation of Dust in Ambient Air NA 6E-07 JE-12 

Ingestion ofOnsite Soi ls NA 2E-02 SE-07 

Dermal Contact to Onsitc Soil s NA JE-03 2E-09 

TOTAL RECEPTOR RISK (Ne & CAR) NA 4E+00 4E-06 

NA : Not Appl icable 
NQ: Not Quantified ; toxicity or skin absorpti on factors not avai lable for compounds with EPCs. 

CHILD 
HAZARD 

INDEX 

NA 

II 

NA 

NA 

II 

NA 

NA 

II IE-04 

II 

NQ 

2E-01 

NQ 

2E-_0I 

NA 

NA 

NA 

II 

NA 

NA 

(!)Baseline Ri sk Assessment was performed as part of the Remedial Investigation for SEADs-25 and 26. BRA values taken from Table 6-79 of the RJ , May 1998. 
Projected risk after remediation calculated using new exposure point concentrations (EPCs) provided in Appendix G. 
(2)Exposure Assessment and Risk Characterization Tables are found in Appendix G fo r each exposure route. 
(3) Only surface soils were considered for ingestion of ons ite soils for these receptors. 

h:\eng\seneca\sead25\fs\dfinal\tables\two\tab2-3ab.wk4 

Case I 
ADULT I CANCER 

HAZARD RISK 
INDEX 

2E-06 SE-II 

I 

NQ 

I 

NQ 

IE-03 2E-07 

I 

NQ 

I 

NQ 

IE-03 2E-07 

I JE-05 I IE-09 

NQ NQ 

2E-02 IE-05 

NQ NQ 

2£-02 IE-05 

JE-01 JE-07 

IE-07 2E-12 

2E-02 SE-07 

I 

JE-03 

I 

2E-09 

3E-0I 8E-07 

11/12/98 



RECEPTOR 

TABLE 2-12 
CALCULATION OF TOTAL NONCARC INOGENIC AND CARCINOGENIC RISKS 

REASONABLE MAXIMUM EXPOSURE FOR SEDIMENT EXPOSURE ROUTES 
COMPARISON OF BASELINE RISK AND RISK AFTER REMEDIATION(!) 

SENECA ARMY DEPOT, ROMULUS, NEW YORK - SEAD 25 

EXPOSURE ROUTE (2) 

Baseline Risk Assessment 

CHILD I ADULT 
HAZARD HAZARD 

INDEX INDEX 

CANCER 
RISK 

FUTURE RESIDENTIAL (Child and Ad ult) Dermal Contact to Sediment 

Ingestion of Onsite Sediment 

3E-03 

9E-0I 

2E-03 

9E-02 

SE-08 

7E-04 

TOTAL RECEPTOR RISK (Ne & CAR) 9E-OJ 9E-02 7E-04 

Notes: 
NA: Not Applicable 

NQ: Not Quantified: toxicity or skin absorption factors not available for compounds with EPCs. 

CHILD 
HAZARD 

INDEX 

4E-07 

6E-04 

6E-04 

Case II 

ADULT 
HAZARD 

INDEX 

4E-07 

7E-05 

7E-05 

( I )Baseline Risk Assessment was performed as part of the Remedial Investigation fo r SEADs-25 and 26. BRA values taken from Table 6-79 of the RI, May 1998. 
Projected risk after remediation calculated using new exposure point concentrations (EPCs) provided in Appendix G. 
(2)Exposure Assessment and Ri sk Characterization Tables are found in Appendix G for each exposure route. 
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CANCER 
RISK 

SE-I I 

2E-06 

2E-06 
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SEAD-26 

While elevated concentrations of contaminants are distributed throughout the 1,350 x 225 foot 
area that comprises SEAD-26, there is no remedial action case that deals with soil contamination 
at the site. This is due to the fact that human and ecological risks (for all scenarios (intended as 
well as residential use) are within EPA guidelines, there are no ARARs associated with soil 
contamination, and there is no evidence that the remaining contaminants in the soils have leached 
to the groundwater. While groundwater at one sampling well (MW26-7, just south of the fire 
training pit) indicated s light BTEX concentrations, the surrounding soil sampling points indicated 
that there was no BTEX contamination. 

2.4.3 Groundwater 

ARAR-based limits and human health risk under the residential scenario at SEAD-25 are the 
principal cleanup criteria for groundwater. New York has promulgated Class GA ambient water 
quality standards which apply to the groundwater at SEAD-25 and 26. These limits are shown on 
Tables 2-1 and 2-2. 

SEAD-25 

The volume of contaminated groundwater was estimated to be 0.282 million gal lons. This is the 
quantity of water present at the site within the estimated boundaries of the BTEX plume. The 
actual volume treated over the course of the remedial action would likely be much greater under a 
pump-and-treat scenario. However, given the small volume of water involved and the lack of 
extensive contamination , preliminary estimates (Appendix B) indicate that enough water could 
be treated in less than a year to reduce the groundwater concentration in the plume to the 
NYSDEC Class GA standards . Assuming the maximum sustainable treatment flow would be 30 
gpm, the total volume of groundwater that would be treated in a year is estimated to be 13 million 
gallons . However, it is unlikely that this flow would be sustainable throughout the year since 
field data indicate large groundwater fluctuation occurring at the site. At dry portions of the year 
the flow will likely be one-tenth of the indicated flow. 

The mass of the contaminants of concern in the groundwater was also estimated . Over time, the 
concentration of each contaminant of concern wou ld decrease, and the volume of water treated to 
obtain a unit mass decrease of each contaminant of concern would increase. An accurate estimate 
of the mass of each compound will help provide an estimate of the time required for treatment. 
The two primary constituents of concern in the groundwater at the SEAD-25 are BTEX and to a 
lesser extent chlorinated volatile compounds. 

In the shallow groundwater aquifer, BTEX and chlorinated compounds form overlapping plumes . 

BTEX compounds form a plume that is approximately 200 feet long and originates in the 
southwestern portion of the Fire Training and Demonstration Pad. Based on concentrations of 

BTEX compounds in the array of wells at the site, the plume is not believed to extend beyond 
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Ordnance Drive near the southern perimeter of the site. Several of the BTEX compounds exceed 

NYS GA groundwater standards. Chlorinated compounds form a plume that is approximately 

130 feet long, but the total concentrations are significantly less that those detected for the BTEX 
plume. However, several of the chlorinated compounds did exceed their respective GA 

standards. Like the BTEX plume, the chlorinated plume is sourced beneath the southwestern 

portion of the pad . No BTEX compounds were detected in any of the bedrock wells . Impacts 
from SVOCs and metals were less significant; no pesticides, PCBs or herbicides were detected in 
the groundwater at SEAD-25. 

Table 2-13 shows the reduction in human health risk under the future residential scenario at 
SEAD-25 once groundwater is remediated to meet ARARs. Table 2-14 shows the reduction in 

human health risk for surface water, once sediment is remediated under the residential scenario 
and surface water is thereby reduced to below ARARs. After implementation of remedial action, 

risk was reduced to below or within EPA criteria. Supporting risk tables and calculations are 
provided in Appendix G. 

SEAD-26 

To date, only one monitoring well detected concentrations of contaminants above the NYSDEC 
Glass GA standards. Concentrations of Benzene ( 1-2 ppb ), Ethyl benzene (6-8 ppb ), and Xylene 
(2-5 ppb) were only slightly above the NYSDEC Class GA standards of 0.7, 5, and 5 for Benzene, 
Ethylbenzene, and Xylene, respectively. There is no evidence of a contaminated plume. No 
human health risk was exhibited due to groundwater contamination at SEAD-26 under any 
scenario (intended or residential use) . 

2.5 IDENTIFICATION AND SCREENING OF TECHNOLOGIES 

2.5.1 Identification of Technologies 

Remedial action technologies and processes have been identified for consideration as possible 
remedial options at the SEAD-25 and -26. The list of technologies and processes presented was 
developed from several sources: 

• Standard engineering handbooks 
• Vendors information 
• " Washing Contaminated Fine Soil Particles" (Rossetti , 1993 , Carnegie Mellon University 

MS Thesis) 
• Best engineering estimates 
• EPA references: "Handbook on In Situ Treatment of Hazardous Waste - Contaminated 

Soils" (EPA 1990) 
-"Handbook on Remediation of Contaminated Sediments" (EPA 1991) 
-"The Superfund Innovative Technology Evaluation Program" (EPA 1992) 
-"Vendor Information System for Innovative Treatment Technologies" (EPA 1993) 
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RECEPTOR 

TABLE 2-13 
CALCULATION OF TOTAL NONCARCINOGENIC AND CARCINOGENIC RISKS 

REASONABLE MAXIMUM EXPOSURE FOR GROUNDWATER EXPOSURE ROUTES 
COMPARISON OF BASELINE RISK AND RISK AFTER REMEDIATION(!) 

SENECA ARMY DEPOT, ROMULUS, NEW YORK - SEAD 25 

Baseline Risk Assessment 

EXPOSURE ROUTE (2) CHILD ADULT CANCER 
HAZARD HAZARD RISK 

INDEX INDEX 

FUTURE RESIDENTIAL (Child and Ad ult) Ingestion of Groundwater (Daily) 8E+00 4E+00 2E-04 

TOTAL RECEPTOR RISK (Ne & CAR) 

Notes: 
NA: Not Applicable 

Dermal Contact to Groundwater while Showering 

Inhalation of Groundwater while Showering 

NQ: Not Quantified; toxicity or skin absorpt ion factors not available for compounds with EPCs. 

9E-0t SE-01 3E-05 

3E+00 IE+00 3E-0S 

JE+0J 6E+00 JE-04 

- --
II 

Resulting Risk After Clean-up 
Goals Met 

I 
CHILD ADULT I CANCER 

HAZARD HAZARD RISK 
INDEX INDEX -

2E-0t 9E-02 SE-OS 

4E-02 2E-02 6E-06 

SE-03 4E-03 2E-06 

JE-01 JE-01 6E-05 

( I )Baseline Ri sk Assessment was performed as part of the Remedial Investigation for SEADs-25 and 26. BRA values taken from Table 6-79 of the RI , May 1998. 
Projected ri sk after remediation calcu lated using new exposure point concentrations (EPCs) provided in Appendix G. 
(2)Exposure Assessment and Risk Characterization Tables are found in Appendix G for each exposure route. 
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RECEPTOR 

TABLE 2-14 
CALCULATION OF TOTAL NONCARCINOGENIC AND CARCINOGENIC RISKS 

REASONABLE MAXIMUM EXPOSURE FOR SURFACE WATER EXPOSURE ROUTES 
COMPARISON OF BASELINE RISK AND RISK AFTER REMEDIATION(I) 

SENECA ARMY DEPOT, ROMULUS, NEW YORK - SEAD 25 

EXPOSURE ROUTE 

Baseline Risk Assessment 

CHILD I ADULT 
HAZARD HAZARD 

INDEX INDEX 

CANCER 
RISK 

FUTURE RESIDENTIAL (Child and Ad ult) Dermal Contact to Surface Water while Wading 2E-02 IE-02 2E-08 

TOT AL RECEPTOR RISK (Ne & CAR) 2E-02 IE-02 2E-08 

Notes: 
NA: Not Applicable 

NQ: Not Quantified ; toxicity or skin absorption factors not available for compounds with EPCs. 

Resulting Risk After Clean-up 
Goals Met 

CH ILD I ADULT 
HAZARD HAZARD 

INDEX IND EX 

SE-03 7E-03 

BE-03 7E-03 

CANCER 
RISK 

2E-08 

2E-08 

( 1 )Baseline Risk Assessment was performed as part of the Remedial Investigation for SEADs-25 and 26 . BRA values taken from Table 6-79 of the RI , May 1998. 
Proj ected ri sk after remediation calculated using new exposure point concentrations (EPCs) provided in Append ix G. 
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• "The Application ofln Situ Air Sparging As An Innovative Soil s and Groundwater 
Technology. (Marley, Hazebrouk, and Walsh, 1992 Spring, "Groundwater Monitoring 
Review) 

Table 2-15 shows the remedial action processes arranged according to categories for general 
response actions for remediation of soil/sediment at SEAD-25 and -26 and provides the basis for 
screening out the various technologies/processes . Table 2-16 displays similar information for 
remediation of groundwater and both sites. These tables also indicate which 
technologies/processes were retained for further evaluation in Section 3.0 . 

2.5.2 Screening of Technologies 

Screening results of Remedial action technologies and processes are displayed in Tables 2-15 and 
2-16 for SEAD-25 and -26. The screening criteria used were : the technical feasibility of a 
process, its effectiveness for remediating soils/sediment, and its ability to meet the remedial 
action objectives and its suitability considering site conditions. Processes that are shaded in 
Tables 2-15 and 2-16 have been screened out for the reasons listed under "screening comments ." 
For SEAD-25 the following remedial technologies and processes were retained for further 
evaluation as source control alternatives: 

No Action ; 
Intrinsic Remediation (Access control); 
Bioventing; 
Natural Attenuation ; 
Air Sparging 
Air Stripping 
Excavation : earthmoving/excavation ; 
Solids handling: RCRA Subtitle D landfill. 

For SEAD-26 the followin g remedial technologies and processes were retained for further 
evaluation as source control alternatives: 

No Action ; 
Intrinsic Remediation (Access control); 
Natural Attenuation ; 
Air Stripping 
Air Sparging 
Excavation: earthmoving/excavation ; 
Solids handling: RCRA Subtitle D landfill. 
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SOIL/ 
SEDIMENT 
GENERAL RESPONSE 
ACfION 

No Action 

Institutional controls 

Containment 

D 
D 

screened 

retained 

TABLE 2-15 
SENECA ARMY DEPOT 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-25 and 26 TECHNOLOGY SCREENING FOR SOIL/SEDIMENT REMEDIATION 

REMEDIAL PROCESS DESCRIPTION SCREENING COMMENTS 
TECHNOLOGY 

None Natural Degradation No Action. Applicable. Required as baseline response for 
comparison to other technologies. 

Access Control Fencing Access to SEAD-25 and 26 restricted by fencing at Applicable. Effective in reducing and eliminating 
access points. human exposure. 

Wall and posting Access to SEAD-25 and 26 is restricted by construction Applicable. Effective in reducing human exposure. 
of a pcmianent, low-maintenance wall. Warning signs Permanence dependent on design and materials of 
posted. construction. 

Deed restrictions Deed for property modified to restrict future sales and Applicable. May not restrict future resident exposure. 
land use, or U.S. Government holds deed into perpetuity. 

Monitoring Soil Monitoring Periodic sampling soils. Monitors changes in extent of Not Applicable. Not necessary because the condition 
soi l/sediment affected by constituents. of the SEAD-25 and 26 source area is not expected to 

change significantly in the near future. 

Alternative Water Supply City water line or bottle Extend city supply line to area or provide trucked in Not Applicable. No current drinking water supply is 
water water. affected. 

Horizontal barriers Soil cap Consolidate all wastes into the Non-Combustible Fill Not Applicable. Water table at SEAD-25 and 26 too 
Landfill as required to meet existing grade. Place two to high to be effective-will not prevent groundwater 
five feet of clean fill on entire landfill, grade and seed. exposure to contaminated soils. 

Clay cap Add one to two foot clay layer beneath soil cap. Not Applicable. Water table at SEAD-25 and 26 too 
high to be effective-will not prevent groundwater 
exposure to contaminated soi ls. 
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SOIU 
SEDIMENT 
GENERAL RESPONSE 
ACTION 

Containment (cont.) 

In-Situ Treatment 

D 
D 

screened 

retained 

TABLE 2-15 
SENECA ARMY DEPOT 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-25 and 26 TECHNOLOGY SCREENlNG FOR SOIL/SEDIMENT REMEDIATION 
(Cont.) 

REMEDIAL PROCESS DESCRIPTION SCREENING COMMENTS 
TECHNOLOGY 

Horizontal Barriers (cont.) Asphalt cap Highway-grade base and asphalt pavement over entire Not applicable. Not as reliable as a clay or soil cap, 
SEAD-25 and 26. high maintenance. 

Vertical barriers Sheet pile Steel barrier wall driven into soil in sections using a Not Applicable. Impractical, area of concern too small 
drop-hammer or vibrating hammer. to justify sheet pile. 

Slurry wall Trench around affected area and fill trench with Not Applicable. Impractical, area of concern too small 
cement/bentonite or soil/bentonite slurry. to justify a slurry wall.. 

Grout Curtain Pressure injection of grout in a regular pattern of drill Not applicable. Not as effective in low-permeability 
holes. soils as slurry wall. Typically used if other treatment 

alternatives cannot be used. 

Vibrating beam Drive steel beam into ground and inject slurry as bean1 is Not applicable. Not as effective as slurry wall. 
withdrawn. Typically used if other treatment alternatives cannot be 

used. 

Solidification Pozzolan-portland cement Pozzo Ian mixed with soil/sediment using auger type Not Applicable. Usual ly implemented for soils with 
mechanism. inorganics contam. voes may cause high emissions. 

Pozzo Ian-I ime/llyash Pozzolnn mixed with soil/sediment using auger type Not Applicable. Usually implemented for soils with 
mechanism. inorganics contam. Voes may cause high emissions. 

Microencapsulation High density polyethylene is mixed with soil/sediment to Not Applicable. Not practical for small volume of soil 
form plastic frit at SEAD-25 and 26. 

Vitrification Additives mixed into soil, electrodes placed in-ground Not Applicable. Innovative technology with some 
and energy applied to electrodes. Soil/sediment and successful applications but not used widely. 
additives forn1 molten glass that cools to a stable non-
crystalline solid. 
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TABLE 2-15 
SENECA ARMY DEPOT 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-25 and 26 TECHNOLOGY SCREENING FOR SOIL/SEDIMENT REMEDIATION 
(Cont.) 

REMEDIAL PROCESS DESCRIPTION SCREENING COMMENTS 
TECHNOLOGY 

Extraction Soil flushing Constituents are extracted using surfactants, solvent Not Applicable. Not effective in meeting remedial 
(polar or non-polar) or hot water. objectives for metals and semi-volatiles. Low soil 

permeability will restrict effectiveness. Requires 
wastewater treatment plant and/or solvent recovery 
process. 

Biological Bioventing Soil is aerated to stimulate in situ biological activity and Applicable for SEAD-25 only (not necessary for 
promote bi degradation of organic contaminants by SEAD-26). Effective in removing VOCs. SVOCs may 
enhancing/accelerating the natural biodegradation require longer treatment period. Ineffective fo r metals. 
process. 

Vegetative uptake Area is planted with coniferous and deciduous trees that Not Applicable. Effectiveness depends on solubility of 
uptake constituents through root system and incorporate constituents. Unproven and not a permanent solution. 
them into wood mass. 

Soil Vapor Extraction Vacuum extraction Apply negative pressure to vadose zone well system and Not Applicable. Groundwater table too high to be 
treat soil vapor off-gas (via carbon filter, biofilter, effective at SEAD-25 and 26. 
catalytic incinerator, chemical oxidation or plasma 
reactor 

Radiowave volatilization Apply radio frequency to soil, extract soil vapor and Not applicable. Not a proven technology. 
treat. 

Excavation Earthmoving/Excavation Wheeled, bulk scraper, removes surficial or subsurficial Applicable. Effective. Used for relatively large 
soil into storage compartment. quantities of soi l. 

Biological Aerobic Microbes cultivated to degrade constituents under Not Applicable. Not effective for metals, chlorinated 
aerobic conditions. Includes composting, land farming organics or high molecular weight Polynuclear 
and slurry reactors. Aromatic Hydrocarbons (PAHs). 

Anaerobic Microbes cultivated to degrade constituents under Not Applicable. Not practical for small volume of soil 
anaerobic conditions, typically an in-vessel process. atSEAD-25. 
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TABLE 2-15 
SENECA ARMY DEPOT 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-25 and 26 TECHNOLOGY SCREENING FOR SOIL/SEDIMENT REMEDIATION 
(Cont.) 

REMEDIAL PROCESS DESCRIPTION SCREENING COMMENTS 
TECHNOLOGY 

Physical- Solidification Pozzolan-portland cement Pozzolan mixed with soil/sediment using auger type Not Applicable. Volatile organics more likely to be 
mechanism. volatilzed to atmosphere during stabi lization than to be 

solidified. 

Pozzolan-lime/flyash Pozzolan mixed with soil/sediment using auger type Not Applicable. Volatile organics more likely to be 
mechanism. volatilzed to atmosphere during stabilization than to be 

solidified. 

Asphalt Batching Asphalt mixed with soil/sediment using an auger type Not Applicable. Effective in stabilizing soils with high 
mechanism. oil content. But not practical given volume of soil at 

SEAD-25. 

Micro-encapsulation High density polyethylene is mixed with soil/sediment to Not Applicable. Volatile organics more likely to be 
form plastic fiit. volatilzed to atmosphere during stabilization than to be 

solidified. 

Physical-Separation Washing (wet separation) Mix soil/sediment with water and wet-classify soil Not Applicable. Not practical for volume of soils at 
particles by size and density. Includes dry screening SEAD-25. Volume reductions achieved. Innovative 
(grizzly, vibratory, trammel), attrition scrub, technology: treatability study required. Effective when 
hydrocyclones, flotation, water treatment/recycle. used in conjunction witl1 another technology such as 

solidification or off-site landfilling. 

Magnetic classification Soils subjected to magnetic field to remove ferrous Not Applicable. Not practical for volume of soil at 
metals. SEAD-25. No appreciable quantities of ferrous metals. 

Oxidation-thermal High temperature processes Includes: electric reactor, fluid bed incinerator, molten Not Applicable. Effective for most organic 

salt, multi-hearth incinerator, rotary ki ln incinerator, 
constituents, however, not enough soil to justify 

plasma arc incinerator and catalytic incinerator. 
construction of an on-site incinerator. 

Low temperature processes Soils subjected to <800° heat to drive off volatile Not Applicable. Not effective for semi-volatile organic 

organic compounds. constituents. 
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TABLE 2-15 
SENECA ARMY DEPOT 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-25 and 26 TECHNOLOGY SCREENING FOR SOIL/SEDIMENT REMEDIATION 
(Cont.) 

REMEDIAL PROCESS DESCRIPTION SCREENING COMMENTS 
TECHNOLOGY 

Oxidation--0ther Supercritical air/water Soil mixed with water and excess air under supercritical Not Applicable. Not a proven technology. Heavy 
oxidation pressure and temperature. metals are not removed. 

Oxidation (cont.) Chemical Oxidizing agent such as hydrogen peroxide or potassium Not Applicable. Not a proven technology. 
permanganate solution mixed into soil. 

Microwave plasma Microwave frequency electromagnetic radiation applied Not Applicable. Not a proven technology. 
to soil. 

Chemical-extraction Supercritical extraction Constituents extracted in countercurrent process using Not Applicable. Not practical for volume of soil at 
carbon dioxide, propane or other highly volatile solvent SEAD-25. Site Demonstration report indicates PAH 
under supercritical temperature and pressure conditions. removals of80 to 99% can be achieved. Sizing of 
Solvent is separated from extracted constituents (flashed materials is required. All materials must be less than 
or distilled) and recycled. 1/8 inch. High pressure (up to 300 psi) vessels are 

required. Costly for small volumes ($300 to $600/ton). 

Aqueous solvent Constituents extracted using aqueous solvent such as Not Applicable. Not practical for volume of soil at 
acid, base, salt or surfactant solutions. Extracted soil is SEAD-25. Volume reduction achieved. Acid 
rinsed. Solvent and rinsewater treated and recycled. extraction less effective for SVOCs. Surfactant solution 

more appropriate. Technology is used in mining 
operations: treatability study required. 

Amine Extraction Constituents extracted using secondary or tertiary Not Applicable. Not practical for volume of soil at 
amines, usually triethyl amine (TEA). TEA is SEAD-25. Volume reduction achieved, final extracted 
completely soluble in water below 20°C. Separation of organic material requires additional final treatment. 
TEA from solids are achieved by gravity and Material sizing to less than 1/4 inch as required prior to 
centrifuging. TEA is separated from water by heating processing. 
causing the TEA to be insoluble. TEA is recycled by 
distillation, leaving the extracted organics, usually an 
oily sludge. The sludge is then incinerated. 

Solids Handling Backfill on-site Reuse of treated soil as backfill in excavated areas. Not Applicable. No ex-situ treabnent technologies retained. 
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TABLE 2-15 
SENECA ARMY DEPOT 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-25 and 26 TECHNOLOGY SCREENING FOR SOIL/SEDIMENT REMEDIATION 
(Cont.) 

REMEDIAL PROCESS DESCRIPTION SCREENING COMM ENTS 
TECHNOLOGY 

Solids Handling Subtitl e D landfill Disposal of so il that has been treated to remove tox icity Applicable. Must comply with EPA Subtitle D and 6 
hazard . Local or regional landfill , that accepts industrial NYCRR Part 360 requirements. Groundwater 
solid waste (off-site or constructed on-site) monitoring required. 

RCRALandfill Disposal of soil , treated to remove toxicity hazard, in a Not Applicable. Required for RCRA listed and 
RCRA hazardous waste landfill (off-site). characteristic hazardous waste. RCRA groundwater 

monitoring required. 
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TABLE 2-16 
SENECA ARMY DEPOT 

SEAD-25 and 26 FEASIBILITY STUDY 
SEAD-25 and 26 TECHNOLOGY SCREENING FOR GROUNDWATER REMEDIATION 

GROUNDWATER 
GENERAL 
RESPONSE REMEDIAL 
ACTION TECHNOLOGY 

No-Action None 

Institutional controls Access Control 

Monitoring 

Alternative Water 
Supply 

Containment Horizontal barriers 

□ = 

□ 
screened 

retained 

PROCESS 

Natural Degradation 

Fencing, Securi ty 

Wall and posting 

Deed restrictions 

Groundwater monitoring 

City water line or bottle water 

Soil cap 

Clay cap 

Asphalt cap 

DESCRIPTION SCREENING COMMENTS 

No Action. Applicable. Required as baseline response for comparison to 
other technologies . Does not meet all remedial action objectives. 

Access to SEAD-25 and 26 restricted by security force at Applicable. Effective in reducing and eliminating human 
access points . Perimeter patrolled daily. exposure. Dependent on the U.S. Government's continued 

ownership: does not meet all remedial action objectives. 

Access to SEAD-25 and 26 is restricted by construction of Applicable. Permanence dependent on design and materials of 
a permanent, low-maintenance wall. Warning signs construction. Does not meet all remedial action objectives. 
posted. 

Deed for property modified to restrict future sales and land Applicable. May not restrict future resident exposure. 
use, or U.S. Government holds deed into perpetuity. 

Periodic sampling of groundwater to monitor changes in Applicable. Does not meet all remedial action objectives. 
the extent of migration of potentially hazardous 
constituents. 

Extend city supply line to area or provide trucked in water. Not Applicable. No current drinking water supply is affected. 

Place two to five feet of clean fill on affected areas of Not Applicable. Does not eliminate infiltration. 
SEAD-25 and 26 site, grade and seed. 

Add one to two foot clay layer beneath soil cap. Not Applicable. Not completely effective in reducing infiltration 
and recharge. Does not eliminate infiltration. 

Highway-grade base and asphalt pavement over affected Not Applicable . Not permanent, high maintenance. Does not 
areas of SEAD-25 and 26. elin1inate infiltration. 
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TABLE 2-16 
SENECA ARMY DEPOT 

SEAD-25 and 26 FEASIBILITY STUDY 
SEAD-25 and 26 TECHNOLOGY SCREENING FOR GROUNDWATER REMEDIATION 

(Cont.) 

GROUNDWATER 
GENERAL 
RESPONSE REMEDIAL 
ACTION TECHNOLOGY 

Containment (cont.) Vertical barriers 

Diversion Vertical Barriers 

□ 
□ 

screened 

retained 

PROCESS 

Sheet pile 

Slurry wall 

Grout currain 

Vibrating beam 

Slurry wall 

Grout curtain 

Vibrating beam 

Interceptor trench 

DESCRIPTION SCREENING COMMENTS 

Steel barrier wall driven into soil in sections using a drop- Not Applicable. Not as cost-effective as slurry walls at shallow 
hammer or vibrating hammer. depths. Would not prevent horizonral infiltration. 

Trench around affected area and fill trench with Not Applicable. Not cost-effective given limited extent of 
cement/bentonite or soil/bentonite slurry. conramination. Would not prevent horizontal infiltration. 

Pressure injection of grout in a regular pattern of drill Not Applicable. Not as effective as slurry walls . Would not 
holes. prevent horizontal infiltration. 

Drive steel beam into ground and inject slurry as beam is Not Applicable. Not as effective as slurry walls. Would not 
withdrawn. prevent horizontal infiltration. 

Trench around affected area and fill trench with Not Applicable. Slurry wall diversion not as effective as 
cement/bentonite or soil/bentonite slurry. containment. Would not prevent horizonral infiltration. 

Pressure injection of grout in a regular pattern of drill Not Applicable. Grout curtain diversion not as effective as 
holes. containment. Would not prevent horizonllll infiltration. 

Drive steel beam into ground and inject slurry as beam is Not Applicable. Vibrating beam diversion not as effective as 
withdrawn. containment. Would not prevent horizontal infiltration. 

A trench is dug downgradient of the groundwater plume to Not Applicable. Interceptor trench diversion not as effective as 
divert the groundwater. collection. Would not prevent horizonral infiltration. 
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TABLE 2-16 
SENECA ARMY DEPOT 

SEAD-25 and 26 FEASIBILITY STUDY 
SEAD-25 and 26 TECHNOLOGY SCREENING FOR GROUNDWATER REMEDIATION 

(Cont.) 

GROUNDWATER 
GENERAL 
RESPONSE 
ACTION 

Collection 

In Situ Treatment 

On Site Treatment 

□ = 

□ 

REMEDIAL 
TECHNOLOGY 

Collectors Vertical 

Biological 

Biological 

screened 

retained 

PROCESS 

Interceptor trench 

Collector wells 

Aerobic (Natural Attenuation) 

Anaerobic (Natural 
Attenuation) 

Air sparging 

Aerobic biodegradation 
(Activated sludge) 

Anaerobic biodegradation 

Landfarming/spray irrigation 

DESCRIYfION SCREENING COMMENTS 

A trench is dug downgradient of the groundwater plume to Applicable. Very effective at shallow depths. 
collect the groundwate r. 

Several wells are set up to capture the groundwater. Not Applicable. Numerous wells required due to tight soils and 
small radius of influence. Not cost-effective. 

Cultivate microbes in aquifer to degrade constituents by Applicable. Groundwater modeling results indicate this is 
controlling pH , and supplying oxygen and nutrients. already occurring at the site. 

Cultivate microbes in aquifer to degrade constituents by Applicable. Depleted nitrate concentrations indicate that 
controll ing pH , and supply ing nutrients. denitrification is occurring as a result of anaerobic hydrocarbon 

biodegradation. 

T reatment combines in situ air stripping with aerobic Applicable. Technology that works well for volatile organics, 
biodegradation however, tight soils may limit its effectiveness. 

Cultivate aerobic microbes to degrade constituents by Not Applicable. Not effective for contaminants of concern and 
controlling oxygen, pH, nutrients and temperature. concentrations present. (low F/M ratio) 

Cultivate methanogenic microbes to degrade constituents Not Applicable . Not effective for contaminants of concern and 
by controlling oxygen, pH, nutrients and temperature. concentrations present (low F/M ratio) . 

Promotes aerobic biodegradation by mixing the Not Applicable. Does not provide adequate controls for air 
groundwater with soil, and controlling moisture, nutrients, emissions of volatile organic compounds. Not effective for 
and pH. contaminants of concern and concentrations present. 
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SENECA ARMY DEPOT 

SEAD-25 and 26 FEASIBILITY STUDY 
SEAD-25 and 26 TECHNOLOGY SCREENING FOR GROUNDWATER REMEDIATION 

(Cont.) 

GROUNDWATER 
GENERAL 
RESPONSE 
ACTION 

On Site Treatment 
(cont) 

□ 
□ 

REMEDIAL 
TECHNOLOGY 

Biological (cont.) 

Physical/chemical 

screened 

retained 

PROCESS 

Two-stage anaerobic/ aerobic 
reactor 

Reverse osmosis 

Ultraviolet Oxidation 

Reduction 

Precipitation 

Hydrolysis 

Wet air oxidation 

Supercritical water oxidation 

DESCR[PTION SCREENING COMMENTS 

Two step anaerobic biological dechlorination followed by Not Applicable. Not cost-effective for small volumes of 
aerobic oxidation using either fluidized bed or solid-phase contaminated groundwater on sites. 
fixed-film reactor. 

Membrane separation is used to remove organic and Not Applicable. Not a proven technology for chlorinated 
inorganic contaminants. solvents in grourxlwater. 

Organics are treated with a combination of UV light and Not Applicable. Not cost-effective for limited volumes of 
an oxidizing agent (ozone or peroxide) contaminated grourxlwater at sites. 

Heavy metals are treated by inducing electrochemical Not Applicable for BTEX and chlorinated organics. 
reactions 

Metal hydroxide formed form dissolved species and Not Applicable for BTEX and chlorinated organics. 
settled-out of solution. 

Water and caustic are used to destroy organic Not Applicable. Effectiveness for chlorinated solvents not 
contaminants. demonstrated. 

Heat and pressure are used to degrade waste. Not Applicable. Effectiveness for chlorinated solvents not 
demonstrated. 

Organics are oxidized in a reactor using supercritical water Not Applicable. Impractical, not cost-effective. 
as the oxidizing medium. 
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TABLE 2-16 
SENECA ARMY DEPOT 

SEAD-25 and 26 FEASIBILITY STUDY 
SEAD-25 and 26 TECHNOLOGY SCREENING FOR GROUNDWATER REMEDIATION 

(Cont.) 

REMEDIAL PROCESS DESCRIPTION SCREENING COMMENTS 
TECHNOLOGY 

On Site Treatment Physical/chemical 
Ion ex.change Aqueous solvent or rinsewater ex.posed to cationic and/or No Applicable . Not effective for chlorinated organics. 

(cont.) 

□ = 
□ 

screened 

retained 

Air stripping 

Steam stripping 

Distillation 

Precipitation/coagulation/ 
flocculation 

Sedimentation/clarification/ 
gravity thickening 

Hardness Removal 

anionic resin bed where constituents are ex.changed 
(captured on resin surface) with other species. Resin is 
regenerated. 

Organics are removed by transfer to the air phase. Applicable. Effective for highly volatile compounds. Not 
effective for metals removal. Iron and Calcium can cause 
column fouling due to accumulation of ox.ide precipitation and 
growth of an iron consuming bacterial slime. 

Organics are removed by transfer to steam phase. Not Applicable. Not cost-effective given volume of 
contaminated groundwater 

Groundwater is heated, and the organics are driven off and Not Applicable . Not cost-effective given volume of contaminated 
collected. groundwater 

Various reagents are used to induce settling of paniculates Applicable. This technology works well for separation of 
in the groundwater. particulates and groundwater. 

Separates water from metal hydrox.ide solids. Not Applicable. 

Removes calcium and other minerals from groundwater. Applicable. May be used to reduce hardness of water for organic 
treatment processes. 
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TABLE 2-16 
SENECA ARMY DEPOT 

SEAD-25 and 26 FEASIBILITY STUDY 
SEAD-25 and 26 TECHNOLOGY SCREENING FOR GROUNDWATER REMEDIATION 

(Cont.) 

GROUNDWATER 
GENERAL 
RESPONSE REMEDIAL 
ACTION TECHNOLOGY 

On Site Treatment Physica l/chemical 
(cont. ) 

Treated water disposal SPDES Permit 

□ 
□ 

screened 

retained 

PROCESS 

Filtration 

Carbon adsorption - liquid 
phase 

Carbon adsorption - vapor 
phase 

Mechanical aeration 

Surface water 

DESCRIPTION SCREENING COMMENTS 

Particulates are removed from the groundwater. Applicable . Filtration will be used to remove silt and precipitate 
metals prior to the organic treatment. 

Solution exposed to activated carbon bed for removal of Not Applicable. Not cost-effective given volumes of 
dissolved organic constituents. Carbon thermally groundwater involved. 
regenerated with off-gas treatment. 

Off-gas from air stripping unit is passed through carbon to Applicable. Used in conjunction with other migration control 
remove organics from the air stream. technologies. Its purpose is to treat the off-gas to minimize air 

emissions. 

Aerators are used to transfer oxygen to the groundwater. Not Applicable. Requires air emission controls and is not as 
Aeration also promotes the removal of volatile organics. effective as air stripping. 

Discharge treated wastewater to drainage ditch, with Applicable. Must meet substantive requirements of SPDES 
eventual flow to Kendaia Creek. permit. 
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TABLE 2-16 
SENECA ARMY DEPOT 

SEAD-25 and 26 FEASIBILITY STUDY 
SEAD-25 and 26 TECHNOLOGY SCREENING FOR GROUNDWATER REMEDIATION 

(Cont.) 

REMEDIAL PROCESS DESCRCPTION SCREENING COMMENTS 
TECHNOLOGY 

Groundwater Reinject treated groundwater at site. Applicable. However, may cause plugging of soils . Tight soils 
minimize infiltration potential. 

SEDA POTW Collect treated wastewater in tank truck, transport to on- Requires excessive trucking of treated water, or instaUation of 
site wastewater treatment plant and discharge . extensive piping. No sewer is located near SEAD-25 . 

Reinjection Groundwater Treated water is reinjected via a leach field. Applicable. This is likely to be more effective than straight 

□ 
□ 

screened 

retained 

Page 7 of 7 

reinjection, but, again, the tight soils minimize the infiltration 
potential. 
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SEN ECA SEAD-25 and SEAD-26 DRAFT FfNAL FS REPORT For SEAD-25 and -26 

No Action 

The No Action response may be appropriate for source areas where natural environmental 
mechanisms will result in degradation or immobilization of the constituents or concern where the 
risks are acceptable. Although this remedial action will not meet the RAOs for source control, 
this response provides the baseline against which other responses can be compared. 

Institutional Control Technologies 

Institutional control technologies are only applicable to the receptor and do not involve reductions 
in the volume, toxicity or control of wastes at the site. Institutional control technologies that have 
been retained for consideration include: Access Controls (such as fencing, wall and 
posting, administrative controls), and Groundwater Monitoring. 

• Access Controls-Physical barriers that restrict access to the site are feasible and effective in 
preventing humans from becoming exposed to on-site impacts. There are a number of access 
controls that are currently in place at the SEAD-25 and -26, and that may be part of any long
term solution. Access to the site is limited by a fence that surrounds the entire depot and this 
area is currently patrolled 24 hours by security guards-although security patrolling would be 
discontinued under proposed BRAC Process. Although not currently in place, access to the 
site could be further restricted by constructing a permanent wall with warning signs posted. 
Administrative controls may be implemented as well to restrict future use of the site, if 
necessary. 

• Groundwater Monitoring-Groundwater monitoring is another institutional control. 
Quarterly monitoring is already in place for over 30 wells at the site. The monitoring 
program can be modified to account for the results of the remedial activities. 

In-Situ Treatment Technologies 

The following in-situ treatment technologies were retained as potential remedial alternatives: 
Bioventing, Natural Attenuation, and Air Sparging. 

• Bioventing-Bioventing involves aeration of soils to stimulate in situ biological activity and 
promote biodegradation of organic contaminants. Naturally-occurring microorganisms 
degrade the organic contaminants in soil by using them as a carbon source for cell 
production. Bioventing speeds up the natural degradation process due to the fact that 
biodegradation rates are generally much faster under aerobic conditions . This option would 
not be practical for sediment treatment. 

• Natural Attenuation - Natural attenuation involves several processes which collectively 
destroy or alter contaminants in the groundwater or soil. These processes include adsorption 
to soil particles, biodegradation of contaminants, and dilution and dispersion in groundwater. 
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SENECA SEAD-25 and SEAD-26 DRAFT FINAL FS REPORT For SEAD-25 and -26 

Groundwater modeling performed as part of the Remedial Investigation for SEADs 25 and 26 
provides support that natural attenuation processes are occurring at SEAD-25 (Parsons ES, 
May 1998). 

• Air Sparging-Air sparging is a technique that uses interceptor trenches or a large number of 
wells to inject air and nutrients into the groundwater plume. The treatment uses a 
combination of air stripping and in-situ biological treatment. The system may be operated 
aerobically or anaerobically, depending on the nature of the contaminants. In an aerobic 
system , air or oxygen is injected . In an anaerobic system, methane is typically injected. 

Ex Situ Treatment Technologies 

Air stripping of the contaminated groundwater and excavation of contaminated soils were 
retained as possible ex situ treatment techniques. 

• Air Stripping-Air stripping is another common groundwater treatment process which is 
very effective in treating volatile organics . The groundwater is passed through the stripping 

tower, where it is contacted by a countercurrent air stream. Trays or column packing is used 
to increase the surface area of the air/water contact. The organic constituents are transferred 
from the water to the air. Next, depending on the air emissions requirements , the air phase 
may be treated, or directly discharged. Vapor-phase activated carbon may be used to treat the 
air stream . The air passes through the carbon which, as described above, adsorbs the organic 
constituents. The spent carbon is then sent off site for regeneration or disposal. 

Interceptor trenches would be very effective for the collection of contaminated groundwater at 
SEAD-25 and -26 sites due to the shallowness of each site ' s aquifer. An interceptor trench is a 2-
to 3-foot wide trench dug to the top of the impermeable competent shale bedrock. The trench is 
lined with a geotextile that he lps minimize the collection of fine soil particles that could clog the 
drainage system. A perforated PVC pipe is placed in the trench, and sloped to a low point 
collection sump. A number of sumps may be used depending on the natural slope and the length 
of the trench. The trench is then fi lled with gravel or some other highly permeable material. The 
top 1 to 2 feet of the trench can be backfilled with the removed soil in order to minimize inflow 
of rainwater. Interceptor trenches can be used to cut off the forward migration of a plume, or can 
be used in the middle ofa plume as a collection device. 

Collector wells are not a cost-effective technology and have been screened out. Because of the 
glacial till overburden, numerous wells would be required to be effective. 

Pretreatment 

Prior to ex situ treatment, groundwater must often go through a pretreatment. The following 
technologies were retained for further consideration . 
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• Hardness Removal/Precipitation-In general , all of the organic treatment processes 
considered for the groundwater at the SEAD-25 and -26 are subject to scaling, fouling, or 
plugging if the groundwater is high in hardness, alkalinity, iron, or other minerals. The 
groundwater at the SEAD-25 and -26 is fairly high in hardness and alkalinity, and some 
pretreatment of the water would be necessary to optimize the performance of an organic 
treatment unit. 

• Filtration-Filtration is another important unit operation. Filtration will remove silt and 
precipitated metals prior to the organic treatment unit. This will help the efficiency of the 
organic treatment unit and provide for a better discharge. A variety of filters have been used 
in groundwater remediations, including in-line pressure filters , sand-bed filters, and multi
media bed filters. The specific filter used will depend upon the specifications of the organic 
treatment unit, and cost and maintenance considerations. 

• Excavation-Since the soil and sediment at SEAD-25 and -26 can be easily removed using 
standard mechanical excavation techniques, this technology was retained for further 
consideration . Excavation would remove designated volumes of contaminated soi l and 
sediment for deposition in an off-site landfill. Specialized excavation equipment or a 
bulldozer may be used to loosen the shale fill. One or two 5 cubic yard bucket front end 
loaders would be used to load the excavated soil into waiting dumper trucks or treatment 
storage containers . The production rate is estimated to be 150 cy/hr/ loader (225 
ton/hr/loader). On-site hauling is estimated to be done at a rate of I 00 cy/hr/dumper truck. 
Off-site hauling to a RCRA Subtitle D landfill is estimated to be done at a rate of 40 
cy/day/truck (60 ton/day/truck). 

Disposal 

If an ex situ remedial action is selected, the treated or excavated contaminated soil will require 
disposal. After excavation of contaminated soil , the soil can be deposited in a RCRA Subtitle D 
landfill off-site. The RCRA Subtitle D landfill refers to an existing solid waste municipal landfill 
10 to 40 miles from SEDA. Such a landfill wou ld meet NYSDEC and EPA RCRA Subtitle D 
landfill construction specifications. The on-site landfill would be constructed near SEAD-25 and 
-26. The option of constructing a landfill on site was not considered because the low volumes of 
contaminated soil and sediment would make this prospect impractical. 
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3.0 DEVELOPMENT AND SCREENING OF ALTERNATIVES 

3.1 INTRODUCTION 

This section summanzes the remedial alternatives that were developed using the remedial 

technologies described in Section 2.0 for the intended future use (industrial) of these sites. 

Alternatives considered under a future residential scenario a derived from the alternatives 

developed here and are presented in Sections 5 and 6 for cost comparison purposes. Prior to the 

development of alternatives, an evaluation and screening of general response actions and 

technologies was conducted for inclusion into proposed remedial alternatives for SEAD-25 and 

-26 . General response actions are broad response categories based on the findings of field work 

conducted for the Remedial Investigation (Parsons ES, June 1996). Soil and groundwater 

treatment technologies remaining after preliminary screening (Tables 2-13 and 2-14, 

respectively) were combined into remedial action alternatives. The alternatives assembled 

consider the waste-limiting (waste characteristics that limit the effectiveness or feasibility of a 

technology) and site-limiting (site characteristics such as a high water table that preclude the use 

of a technology) factors unique to the site, and the level of technical development for each 

technology. The rationale for how and why the selected technologies were assembled into 

remedial action alternatives is presented in Section 3.2. 

The remedial alternatives address the remedial action objectives specific to each site. For 

SEAD-25, remedial action alternatives deal with both the source of groundwater contamination, 

and contaminated groundwater. For SEAD-26, the remedial action alternatives address the small 

volume of contaminated groundwater exceeding ARAR limits for volatiles. The samples taken 

during the RI show that the volatiles present in the groundwater at SEAD-26 are no longer 

present in the soil. 

Per NYSDEC TAGM-"Selection of Remedial Actions at Inactive Hazardous Waste Sites," 

proposed remedial alternatives were screened using the remedial alternatives evaluation ranking 

criteria provided. A preliminary screening of alternatives was conducted based on short

term/long-tenn effectiveness and implementability in Tables A-1 and A-2 (based on Tables 4-1 

and 4-2 of the NYSDEC TAGM), for SEAD-25 and -26, respectively (see Appendix A). 

Remedial Actions that did not meet the NYSDEC preliminary evaluation criteria were dropped 

3.2 ASSEMBLY OF ALTERNATIVES 

This section presents the rationale for assembling the screened technologies and processes into 

remedial action alternatives . 
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SEAD-25 

For SEAD-25, the following general response actions were retained: 

• No-action; 

• Institutional Controls & Natural Attenuation ; 

• In situ treatment; 

• Ex situ treatment (groundwater); 

• Collection and removal ; and 

• Disposal. 

Technologies and processes associated with these actions are assembled into alternatives and 

presented in Table 3-1. The alternatives are described briefly below. 

Alternative RA25-1 (the No-Action alternative) is the alternative that provides the baseline 

against which other responses can be compared. The no-action response will result in leaving 

on-site soil source areas intact. The no-action response may be appropriate for source areas 

where natural environmental mechanisms will result in degradation or immobilization of 

constituents or where the risk is within acceptable target ranges . The BRAC process has 

designated the future use of this site for industrial purposes. Under the future on-site 

construction worker scenario, non-carcinogenic risk exceeds EPA target values at SEAD-25. In 

addition , the no-action response could allow for the off-site migration of contaminated 

groundwater to go undetected. The no-action alternative) is considered as a baseline comparison 

to all other alternatives . 

Alternative RA25-2 (Institutional Controls and Natural Attenuation) would rely upon natural 

mechanisms to biodegrade organic contaminants in the soil and groundwater. RA25-2 is similar 

to the no-action alternative, in that it would result in leaving areas with contaminated soils intact. 

fostitutional Controls, such as fencing at site access points to prevent human exposure to 

contaminated surface soils, are also part of this alternative. Residential use of the land would be 

prevented through the BRAC designation for the site. Quarterly groundwater monitoring would 

continue to determine if natural degradation of the plume is taking place and would provide a 

detection mechanism for off-site migration of contaminants indicating that action must be taken . 

Alternatives RA25-3 through RA25-6 are remedial alternatives that may be used for treatment 

of volatiles and semi-volatiles on the site. A description of the alternatives and the rationale for 

choosing these alternatives is g iven below. 
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Alternative 

RA25-I 

RA25-2 

RA25-3 

RA25-3A 

RA25-4 

RA25-5 

RA25-6 

October 1998 
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Table 3-1 

SEAD-25 Assembled Remedial Alternatives 

Technologies and Processes 

No-action 

Institutional Controls, and Natural Attenuation of Plume. 

Bioventing of Soil and Air Sparging of Plume 

Bioventing of Soil and Natural Attenuation of Plume. 

Source Removal ,Off-site Disposal, & Natural Attenuation of 

Plume 

Source Removal , Off-site Disposal, & Air Stripping of Plume 

Source Removal , Off-site Disposal , & Air Sparging of Plume 
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RA25-3 is the in-situ remedial alternative. It would involve bioventing the western portion of 

the Fire demonstration pad and air sparging the plume. The rationale for selecting this option is 

that bioventing is an in situ, innovative technology. Bioventing would be effective in treating the 

contaminated soil and the groundwater concurrently. The introduction of air to the soil through 

bioventing would not only promote natural degradation of the organic contaminants in the soil , 

but the surrounding groundwater as well. Air sparging using interceptor trenches would be 

conducted southwest of the pad and farther downgradient to treat the contaminated plume. 

Combining interceptor trenches and air spargmg of the plume provides an effective in situ 

remedial alternative for groundwater treatment. The trenches allow for the collection of a 

significant volume of water through which air could be injected, thus assuring efficient sparging 

of the groundwater. Trenches also provide a phys ical mechanism to ensure that all the 

groundwater will be treated. Because of the low permeability of the soils , standard sparging of 

groundwater through air injection wells would not be as effective as trenches. Even if artificial 

fracturing of the soils was performed to promote air injection, the true effectiveness and extent of 

the fracturing, and thus the sparging, would not be assured. 

RA25-3A is a modification of RA25-3 . This alternative replaces the air sparging option with 

natural attenuation of the groundwater plume while retaining the soi l bioventing component of 

the alternative. 

RA25-4, RA25-5 , and RA25-6 all involve excavating the contaminated western portion of the 

Fire Training Pad for off-site disposal (source removal) . Off-site disposal at a RCRA approved 

landfill or treatment by Clean Berkshires would eliminate any threat that these constituents may 

pose at the SEAD-25 site. Excavation, hauling, and disposal are readily available and proven 

technologies. The groundwater removed from excavated soil and pumped out of the excavated 

area would be treated using an air stripper. Due to the volume of groundwater that would require 

ex s itu treatment, an air stripper is the most viable treatment technology in terms of practicality 

and cost. Together these technologies provided alternatives that will provide no uncertainty of 

source control. 

RA25-4, RA25-5 , and RA25-6 differ in how they would address the contaminated groundwater 

plume of SEAD-25. Alternative RA25-4 would use natural attenuation to reduce concentrations 

of groundwater contaminants to target cleanup levels .. Alternative RA25-5 uses , air stripping, 

to treat extracted groundwater. Air stripping was chosen as the ex situ process for reasons 

identified above. Alternative RA25-6 would re ly on the in situ process, air sparging, to treat the 
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groundwater. Air sparging was chosen over other in situ groundwater treatment technologies for 

reasons of effectiveness, practicality, and cost. 

All the alternatives (except the No-action alternative) involve testing the groundwater to verify 

the alternative 's efficacy. 

SEAD-26 

Based on the remedial action objectives for SEAD-26 , the following general response actions 

were retained: 

• No-action ; 

• Institutional Controls & Natural Attenuation ; 

• In situ treatment (groundwater); 

• Ex situ treatment (groundwater); 

• Collection and removal ; and 

• Disposal. 

Technologies and processes associated with these actions are assembled into alternatives and 

presented in Table 3-2 . 

Alternative RA26- l is the no-action alternative. The no-action alternative is the alternative that 

provides the baseline against which other responses are compared to. The no-action response 

may be appropriate for areas where natural environmental mechanisms will result in degradation 

or immobilization of constituents or where the risk is within acceptable target ranges. The BRAC 

process has designated the future use of this site for industrial purposes . The site is not intended 

for future residents and therefore is well within human risk criteria. Even under a future 

residential scenario, human risk meets the carcinogenic target range and only slightly exceeds 

the non-carcinogenic target value of one. However, the no-action response could allow for the 

off-site migration of contaminated groundwater to go undetected . EPA guidance for conducting 

feasibility studies requires that the no-action alternative be evaluated as one of the remedial 

action alternatives. 

Alternative RA26-2 (Institutional Controls, Natural Attenuation,) would rely upon natural 

mechanisms to biodegrade organic contaminants in the groundwater. RA26-2 is similar to the 

no-action alternative, in that it would result in leaving areas with contaminated soils intact. 

Res idential use of the land would be prevented through the BRAC desi gnation for the site. 

Quarterly groundwater monitoring would continue to determine if natural degradation of the 
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Table 3-2 

SEAD- 26 Assembled Remedial Alternatives 

Alternative Technologies and Processes 

RA26-l No-action 

RA26-2 Institutional Controls, and Natural Attenuation, 

RA26-3 Air Sparging of Plume 

RA26-4 Air Stripping of Plume 

plume is taking place and would provide a detection mechanism for off-site migration of 

contaminants indicating that action must be taken. 

Alternatives RA26-3 and RA26-4 are remedial alternatives that may be used for treatment of the 

small amount of groundwater on-site that exceeds ARARs. A description of the alternative and 

the rationale for choosing these alternatives is given below. 

RA26-3 would involve air sparging the groundwater through the existing well containing 

elevated levels of volatile organics. The introduction of air to the groundwater would facilitate 

volatilization of the organic contaminants of concern and promote natural degradation. 

RA26-4 involves pumping the groundwater from the existing well where volatile orgamc 

contamination was present and treating the groundwater in an ex situ , air stripping batch reactor. 

3.3 DESCRIPTION OF REMEDIAL ALTERNATIVES 

3.3.1 General 

To better screen alternatives, the technologies involved are described in greater detail. In 

addition to better defining technologies and processes, the quantity of material to be remediated 

is also considered. It is important to note that the final decision regarding specific remedial 

technologies and processes to be used may be dependent on the results of treatability studies 

proposed in Section 4. Detailed screening of alternatives, including cost estimates is performed 

in Sections 5.0 and 6.0. 
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3.3.2 RA25-1 No-Action 

The No-Action Alternative involves doing no further action to address the contamination found 

at the site and during the RI. The contribution of risks, both carcinogenic and non-carcinogenic, 

resulting from the presence of site soils were evaluated during the baseline risk assessment of the 

RI . Consequently, the No-Action Alternative has been evaluated based upon the results of this 

analysis of risk. The decision to implement the No-Action Alternative, i.e., do no further action, 

is a function of the exposure scenarios considered during the analysis of risk which is closely 

tied to the current and intended future land use of this site. 

This parcel is currently under control of the U.S. Army, which regulates the current and future 

land uses . The U.S. Army has no intention to use this land for any purpose other than its 

proposed BRAC designation, which is as an industrial area. Therefore, under this land use 

scenario the most reasonable exposure scenario would include a current or future construction 

worker. 

If the future intended use of this parcel changes, then in accordance with Army Regulation AR-

200. I , the unacceptable risks that result from this future use will need to be addressed. At that 

time, full disclosure of the intended land use and the consequences occurring from these uses 

will be made to the appropriate regulatory authorities. Under these exposure scenarios, the total 

current site risks totaled 2 x 1 o-7 for carcinogenic risks, and the Hazard Index (HI) was 0.001 . 

The future site risks totaled 4 x I o-6 for carcinogenic risks, and the Hazard Index (HI) was 4 

(due to soil). The EPA target range for carcinogenic risks are I x 10-4 to I x 10-6 and the EPA 

target for non-carcinogenic risk is to have an HI less than one. Since the intended use site risks 

are not below the required non-carcinogenic level, the risks from the site soils are not acceptable. 

The no action alternative would not address soil contamination and therefore not result in 

acceptable risk levels. 

The groundwater plume, containing BTEX and chlorinated volatiles, has concentrations 

exceeding ARAR compliance. Under this alternative, contaminants in the groundwater plume 

would be addressed through natural degradation processes. The plume ' s constituents of concern 

(BTEX and chlorinated organics) are biodegradable. Modeling results from the RI indicate that 

through natural attenuation of contaminated plume, the groundwater would comply with the 

most conservative ARAR (NYSDEC Class GA groundwater standard for Benzene- I ug/L) in 

excess of 120 to 140 years (depending on a 40 or 20 year old plume, respectively. However, 

given the migration of the plume to date and degradation rates computed by the model , 

groundwater with benzene concentrations above the ARAR will migrate 270 feet. Discrepancies 
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are most likely due to the conservative assumptions of the model , which do not take into account 

the fact that the shallow aquifer does not exist for several months during the course of the year. 

All of the aforementioned distances are within the boundaries of the Seneca Army Depot 

Activity. The No Action Alternative, however, would not incorporate any monitoring of the 

effectiveness of natural attenuation of groundwater. 

3.3.3 RA25-2 Institutional Controls and Natural Attenuation of Plume 

This remedial action alternative employs institutional controls, and natural attenuation of the 

groundwater plume. 

Similar to the no-action alternative, this alternative involves doing no further action to address 

the contamination in soils investigated during the RI. The contribution of risks, both 

carcinogenic and non-carcinogenic, resulting from the presence of on-site soils were evaluated 

during the baseline risk assessment of the RI . Consequently, RA25-2 has been evaluated based 

upon the results of this analysis of risk. The decision to implement the Institutional Controls 

Alternative, i.e., constructing fences at access points and/or posting warning signs, is a function 

of the exposure scenarios considered during the analysis of risk which is closely tied to the 

current and intended future land use of this site. Current security measures preclude the need for 

institutional controls at SEAD-25. They are included as part of this alternative should the 

ownership of the base change. 

This parcel is currently under control of the U.S. Army, which regulates the current and future 

land uses. The U.S. Army has no intention to use this land for any purpose other than its 

proposed BRAC designation, which is as an industrial area. Therefore, under this land use 

scenario the most reasonable exposure scenario would include a current or future construction 

worker. 

If the future intended use of this parcel changes, then in accordance with Army Regulation AR-

200.1, the unacceptable risks that result from this future use will need to be addressed. At that 

time, full disclosure of the intended land use and the consequences occurring from these uses 

will be made to the appropriate regulatory authorities . Under these exposure scenarios, the total 

current site risks, listed previously, are within the EPA target range for carcinogenic risks but 

above the required non-carcinogenic level for the future on-site construction worker. Therefore, 

the ri sks from the site so il s are acceptable. The Institutional Control s Alternative takes extra 

precaution s by preventing human exposure to the contaminated area, if the base is permanently 

closed . 
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As discussed in Section 3.3.2, No Action Alternative, natural attenuation of groundwater would 

occur. Alternative RA25-2 also incorporates natural attenuation of groundwater. A main 

difference between the two alternatives is that in Alternative RA25-3, groundwater would be 

monitored as part of the institutional controls to assure that natural biodegradation is taking place 

and that contaminated groundwater is not migrating off-site. 

3.3.4 RA25-3 Bioventing of Soil, Air Sparging of Plume. 

Remedial Action RA25-3 addresses the area surrounding the Fire Demonstration Pad that is 

contaminated with volatiles and semi-volatiles using the in situ, innovative technology, 

bioventing. The contaminated plume would be treated using air sparging. 

Bioventing involves aeration of soils to stimulate in situ biologic activity and promote 

biodegradation of organic contaminants. Bioventing would be effective in treating the 

contaminated soil by promoting natural degradation of the organic contaminants at the source of 

groundwater contamination. 

The final end-products of aerobic biodegradation are carbon dioxide and water. Aeration of soil 

causes some of the more volatile organic constituents to volatilize. However, the low air flow 

employed in bioventing provides only enough oxygen to sustain microbial activity. Thus 

volatilization of organics is minimized . In addition, whereas aeration of soil may be less 

effective in low permeability soils which exist at SEAD-25 , bioventing has been shown to be 

effective in low permeability soils (Downey et.al., 1992). Bioventing is also effective in soils 

contaminated with heavier, less vo latile organics present at the site . 

There are four primary physical characteristics that affect the success of bioventing : 

• Soil gas permeability 

• Oxygen diffusion in so il 

• Contaminant distribution 

• Radius of oxygen influence 

Soil gas permeabili ty is perhaps the most important soil characteristic for successful 

implementation of bioventing. Soils should be permeable enough to allow adequate oxygen to 

be distributed for biodegradation (approximately 0.25 to 0.5 pore volumes per day). Soil gas 

permeability is a function of both soi l structure and particle size, as well as moisture content. 
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Oxygen Diffusion in soil is affected by the permeability of the soil. If the soil permeability is 

below 0.0 l darcy, soil gas flow is primarily through either secondary porosity ( e .g., fractures) or 

any more permeable strata that may be present. 

lt is important to know how contaminants are distributed in the area of concern . Organic 

contaminants may be present in any or al l of four phases in the geologic media: sorbed phase on 

soil grains; vapor phase in vadose zone; free-phase (floating on water table or as droplets in the 

vadose zone); and in the aqueous phase. 

Jt is also important to know the radius of influence a venting well has to ensure that the entire 

site receives a supply of oxygen-rich air to sustain in situ biodegradation . The radius of oxygen 

influence is defined as the radius to which oxygen can be supplied This definition is different 

from what is typically used for Soil Vapor Extraction, where radius of influence is defined as the 

maximum distance from air extraction or injection well vacuum pressure. 

Other factors affecting the biodegradation process are: 

• Soil moisture content. Excess moisture, as at SEAD-25 directly affects the soil permeability 

and may contribute to poor distribution of oxygen and nutrients. 

• Soil pH. Soils with a pH between 5 and 9 are most desirable. 

• Soil temperature. Colder soils may require heat addition to improve the bioventing process. 

• Nutrient Supply. The soil must have certain nutrients to support microbial growth. 

• Contaminant concentration. Excess contamination can be toxic to microbial life. 

• Bioavailability. The contaminant of concern must be accessible to the microorganisms (high 

aqueous solubility/ low affinity for soil is desirable). 

Treatability testing would be necessary to determine the extent these factors have on the 

effectiveness of bioventing at SEAD-25 . In particular, the low permeability soils at the site 

shou ld be assessed to ensure that there is adequate soil gas permeability . However, since this 

technology has been shown to be effective in low permeability soils, this technology is 

considered in this alternative. 

The groundwater plume would be treated using air sparging. Air sparging is a technique that 

typically uses a large number of wells or an interceptor trench to inject air and nutrients into the 

groundwater plume. The treatment uses the concept of air stripping to remove volatile organic 

compounds in-situ . Under the in-situ sparging alternative, air or oxygen is injected into the 

subsurface forcing contaminants to transfer from subsurface soil and groundwater into sparged 

air bubbles . The air streams are then transported to the soil pore spaces in the unsaturated zone, 
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where they can be removed by soil vapor extraction. If contaminant vapors are degraded as they 

pass through the unsaturated zone, soil vapor extraction is not always used (Johnson, et.al, 1993). 

Since the hydraulic conductivity of the soil is low, the use of interceptor trenches is preferred 

over the wells . Two trenches, one located just down gradient of source areas and the other 

located at the toe of the existing plume, would be installed to the top of the competent shale. A 

perforated pipe would be placed in the trench to inject air into the groundwater collected in the 

trenches. The trenches would be backfilled with gravel or some other highly permeable material. 

If required, a second perforated pipe could be installed at the top of the trench and a vacuum 

would be applied to collect the air exiting the groundwater. This air could then be directed to a 

treatment systems such as vapor phase activated carbon. 

Treatability testing would be necessary to determine the extent these factors have on the 

effectiveness of air sparging at SEAD-25. In particular, the low permeability soils at the site 

should be assessed to ensure that there is adequate soil gas permeability. However, with the use 

of an interceptor trench to aid in the collection of groundwater, this technology should be 

effective in low permeability soils and therefore is considered for this site. 

3.3.5 RA25-3A Bioventing of Soil and Natural Attenuation of Plume 

This alternative relies on natural attenuation as the treatment mechanism for the BTEX and 

volatile organics compounds in groundwater as described in Section 3.3.2. Soils would be 

treated using bioventing and removal as discussed in the previous section. 

To simulate this scenario, the model source soluble mass was set to zero, which reflects the 

removal of the source of dissolved organics being flushed into the plume. With the source 

removed, the BIOSCREEN model simulated the movement of a slug of dissolved organics in the 

aquifer. It is likely that multiple flushing of ground water through the system will be required 

before the dissolved organics are completely desorbed from the soil and the plume is completely 

degraded . In order to better simulate the multiple flushings using the BIOSCREEN model , the 

distribution coefficient was increased (i.e. , Koc was multiplied by a factor of 5), which resulted 

in an increase in the retardation factor. This resulted in a decrease of the effective velocity of the 

plume of dissolved organics. Based on the results of the modeling, the groundwater would 

comply w ith the most conservative ARAR (NYSDEC Class GA groundwater standard for 

Benzene) within 20 years . 
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3.3.6 RA25-4 Source Removal, Off-site Disposal, and Natural Attenuation of 

Plume 

This alternative involves excavation of the most contaminated soil at SEAD-25. This alternative 

is considered feasible for control of all contaminants of concern. Based upon groundwater data, 

the soils at SEAD-25 may exceed the Toxicity Characteristics Leaching Procedure (TCLP) 

limits. Thus, they may be considered a characteristic hazardous waste if they are excavated. 

TCLP testing would have to be conducted on the soils to determine if VOCs exceed the TCLP 

limit. RCRA Subtitle D landfills are not regulated hazardous waste landfills, therefore, 

excavated soils that exhibit the characteristic of a hazardous waste could not be disposed of in 

this manner. In accordance with the RCRA Land Disposal Restrictions (LDRs), soils considered 

to be hazardous waste cannot be land disposed of until the "characteristic" that causes these soils 

to be considered hazardous is eliminated. Therefore, according to RCRA based treatment 

standards for contaminated soils, the soils at SEAD-25 would be deposited in a RCRA approved 

landfill. 

The results of the RI indicate that soil contamination is in well defined localized areas . The 

source soil contamination at SEAD-25 (delineated as Case 1) is shallow (6 feet deep) and could 

be removed with standard construction equipment. The removal and management of the 

contaminated soil in an off-site, licensed, hazardous waste landfill provides a technically 

acceptable, cost-effective alternative. 

The groundwater plume would be remediated using natural biodegradation . The rationale behind 

selecting natural attenuation of the groundwater plume is explained in RA25-2 . The time 

anticipated for attenuation of the groundwater is as described under RA25-3A. 

3.3.7 RA25-5 Source Removal, Off-site Disposal, and Air Stripping of Plume 

This remedial action would handle the soils, and groundwater from the excavated area exactly 

the same way as the previous remedial action, RA25-4 . However, the groundwater plume would 

be treated by air stripping rather than through natural attenuation. 

Groundwater will be collected by using interceptor trenches in the same manner as described for 

alternative RA25-3. These trenches are ideal for conditions at this site since the groundwater 

movement is somewhat slow (i .e., between 62 and 84 feet per year south west of the pad), and 

the aquifer thickness is small (i .e. between O to 6 feet depending upon the time of year) . 
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Hydraulically, interceptor trenches are analogous to an infinite line of extraction wells . These 

trenches will be placed perpendicular to the flow of groundwater, would extend across the width 

of the plume (approximately 200 feet), and would collect groundwater continuously. 

Additionally, collection pipes placed at the bottom of each trench and sloped properly will allow 

the trenches to deliver the intercepted groundwater by gravity, thus simplifying the process and 

eliminating the need for multiple pumping stations. Only one pumping station would be required 

at the sump location for each trench used. Water would be pumped to a treatment facility. 

The collection trenches would discharge to a collection sump and be pumped to an on-site 

treatment facility . At the treatment facility, the collected water would accumulate in a tank that 

functions as a flow equalizer. Flow fluctuation are expected over the year due to varying aquifer 

thickness. This tank will be used as a buffer to allow the subsequent treatment unit operations to 

operate continuously and uniformly. 

Clogging and coating of unit processes reduces treatment effectiveness and therefore sediment or 

precipitated metal oxjdes should be controlled with filtration prior to air stripping. It is common 

for dissolved metals, especially iron , to precipitate as insoluble oxides as the dissolved oxygen 

content of the collected groundwater increases due to exposure w ith ambient air. 

Air stripping is a common groundwater treatment process which is effective in treating BTEX 

and other volatiles . Groundwater is passed through a stripping tower, where it is contacted by a 

countercurrent air stream. Trays or column packing is used to increase the surface area of the air 

and water contact area to improve the efficiencies of mass transfer operations . The organic 

constituents are transferred from the water to the air. Depending on the air emissions 

requirements, the air phase may be treated or directly discharged to the atmosphere. Air 

emiss ion control technologies include: vapor-phase activated carbon , thermal oxidation and 

cata lytic oxidation. Vapor-phase carbon can be used to treat the off-gas in order to minimize air 

em issions. Vapor-phase carbon is efficient in capturing TCE and heavier organics but is less 

efficient at capturing DCE, and lighter organics. 

Thermal oxidation is another off-gas control technology which can be used to m1111m1ze atr 

emissions. A thermal oxidizer works by combusting the off-gas. Thermal oxidizers are effective 

in treating all of the chlorinated compounds present in SEAD-25 groundwater. 

Catalytic oxidization is another off-gas treatment technology that could be considered for off-gas 

control. Catalytic oxidation is simi lar to thermal oxidation in that the organic compounds are 

thermally destroyed . An advantage of catalytic oxidizers over thermal oxidizers is that catalytic 

oxidizers operate at lower temperatures and therefore have lower operating costs. Catalytic 
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oxidizers are effective in treating all the organics present in the site groundwater. Occasionally, 

especially in long-term operations and with high concentrations of chlorinated compounds, the 

catalyst becomes fouled and must be replaced. New catalysts have been developed recently that 

decrease this occurrence, however, because of this, catalytic oxidizers may have higher O&M 

costs than thermal oxidizers, though the day to day operational costs are lower. 

Following treatment, the effluent would be discharged to the nearby drainage ditches that exist 

along the sides of the patrol roads. Eventually the water drains to Kendaia Creek. In this case, 

the effluent would need to meet the requirements for a Class C surface water which is the 

classification of Kendaia Creek. 

3.3.8 RA25-6 Source Removal, Off-site Disposal, and Air Sparging of Plume 

This remedial action would handle the soils from the excavated areas exactly the same way as 

alternative RA25-4 . However, the groundwater plume would be treated using the air sparging 

technique discussed in RA25-3. 

3.3.9 RA26-1 No-Action 

As the name implies, the No-Action Alternative involves doing no further action to address the 

contamination fully investigated during the RI. The contribution of risks, both carcinogenic and 

non-carcinogenic, resulting from the presence of site soils were evaluated during the baseline 

risk assessment of the RI. Consequently, the No-Action Alternative has been evaluated based 

upon the results of this analysis of risk. The decision to implement the No-Action Alternative, 

i.e., do no further action, is a function of the exposure scenarios considered during the analysis of 

risk which is closely tied to the current and intended future land use of this site. 

This parcel is currently under control of the U.S. Army, which regulates the current and future 

land uses. The U.S. Army has no intention to use this land for any purpose other than its 

proposed BRAC designation, which is as an industrial area. Therefore, under this land use 

scenario the most reasonable exposure scenario would include a current or future construction 

worker. 

If the future intended use of this parcel changes, then in accordance with Army Regulation AR-

200.1, the unacceptable risks that result from this future use will need to be addressed. At that 

time, full disclosure of the intended land use and the consequences occurring from these uses 

will be made to the appropriate regulatory authorities. Under these exposure scenarios, the total 

current site risks totaled 1 x 10-6 for carcinogenic risks, and the Hazard Index (HI) was 0.004. 
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The future site risks totaled 2 x I o-6 for carcinogenic risks, and the Hazard Index (HJ) was 0.6. 

The EPA target range for carcinogenic risks are I x I o-4 to I x I o-6 and the EPA target for non

carcinogenic risk is to have an HI less than one. Since the current and intended use site risks are 

within the EPA target range for carcinogenic risks and below the required non-carcinogenic 

level, the risks are acceptable. Even under a future residential scenario, site risks are within EPA 

target ranges, except for the hazard index for child exposure which only sli ghtly exceeds the 

hazard index target va lue of one. From the standpoint of risk, there is no requirement to do any 

remedial action. Since neither the EPA nor NYSDEC have promulgated soil quality standards, 

the current site conditions do not violate any ARAR. These two criteria, risk and ARAR 

compliance, are the only two criteria used to determine ifa remedial action is required, therefore, 

no-action is required for source soils. However, groundwater at one well was found to contain 

BTEX compounds at concentrations slightly exceeding ARAR compliance. Under this scenario, 

natural attenuation processes would occur for the groundwater and soil. However, this 

alternative does not incorporate any monitoring of these processes. 

3.3.10 RA26-2 Institutional Controls and Natural Attenuation of Plume 

This remedial action alternative employs institutional controls and natural attenuation of the 

groundwater plume .. 

Similar to the No-Action Alternative, this alternative involves doing no further action to address 

the soils investigated during the RI. The contribution of risks, both carcinogenic and non

carcinogenic, resulting from the presence of on-site soils were evaluated during the baseline risk 

assessment of the RI . Consequently, RA26-2 has been evaluated based upon the results of this 

analysis of risk. The decision to implement the Institutional Controls Alternative, i.e. , 

constructing fences at access points and/or posting warning signs, is a function of the exposure 

scenarios considered during the analysis of risk which is closely tied to the current and intended 

future land use of this site. 

The Institutional Controls Alternative takes extra precautions by preventing human exposure to 

the contaminated area. Under this remedial action, contaminants in the groundwater would be 

dealt with through natural degradation processes. The one well ' s constituents of concern (BTEX 

compounds) are biodegradable. Modeling results from the RI indicate that through natural 

attenuation of contaminated plume, the groundwater would comply with the most conservative 

ARAR (NYSDEC Class GA groundwater standard for Benzene) in 36 years . Thus, in 36 years 

the plume could migrate 500 meters prior to degradation to ARAR limits , which is within the 

boundaries of the Seneca Army Depot Activity. 
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As part of the institutional controls, groundwater would be monitored annually to assure that 

natural biodegradation is taking place and that contaminated groundwater is not migrating off

site. 

3.3.11 RA26-3 Air Sparging of Plume 

Remedial Action RA26-3 employs air sparging to treat the localized groundwater contamination. 

For SEAD-26, the air sparging technique would use test well MW26-7 to inject air and nutrients 

into the groundwater. The treatment uses the concept of air stripping to remove volatile organic 

compounds in-situ . Under the in-situ sparging alternative, air or oxygen is injected into the 

subsurface forcing contaminants to transfer from subsurface soil and groundwater into sparged 

air bubbles. The air streams are then transported to the soil pore spaces in the unsaturated zone, 

where they can be removed by soil vapor extraction . 

If required , a vacuum would be applied into the well (above the water table) to collect the air 

exiting the groundwater. This air could then be directed to a treatment systems such as vapor 

phase activated carbon described previously. 

3.3.12 RA26-4 Air Stripping of Plume 

This remedial action would propose pumping the groundwater out of well MW26-7 (where 

elevated BTEX concentrations were detected) and treating them using a batch air stripping 

system . The air stripping system would operate in a similar fashion to the air stripping systems 

described previously. Groundwater would be pumped from the well until flows reached a 

minimum flow rate. Collected groundwater would then be treated in the air stripping unit and 

discharged. Vapor-phase activated carbon, thermal oxidation, or catalytic oxidation, would be 

used to treat air emissions from the unit. Once groundwater returned to normal levels in the 

well , groundwater would be tested to determine the success of this remedial action . Pumping 

and batch air stripping of the groundwater would be repeated as necessary. 

3.5 SCREENING CRITERIA 

3.5.1 General 

The alternatives assembled above for both source and migration control were screened as 

described in NYSDEC and EPA guidance. As part of the Preliminary Screening process 

outlined in NYSDEC 's TAGM, these alternatives, listed on Tables 3-1 and 3-2 have been 
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evaluated against short-term and long-term aspects of effectiveness and implementability. 

Because the purpose of screening is to reduce the number of alternatives that will undergo 

detailed analysis , the screening conducted in this section is of a general nature and follows the 

screening criteria in Tables 4-1 and 4-2 of the NYSDEC TAGM and are included as Tables A-1 

and A-2 in Appendix A. Although this is necessari ly a qualitative screening, care has been 

taken to ensure that screening criteria are applied consistently to each alternative and that 

comparisons have been made on an equal basis, at approximately the same level of detail. 

According to the NYSDEC TAGM, once alternatives have been developed, individual remedial 

technologies should be screened primarily on their ability to meet medium-specific remedial 

action objectives, their implementability, and their short-term and long-term effectiveness. At 

this time, cost is not used to screen alternatives. Cost is used as an evaluation criteria for the 

detailed analysis conducted in Sections 5.0 and 6.0 . 

3.5.2 Effectiveness 

A key aspect of the screening evaluation is the effectiveness of each alternative in protecting 

human health and the environment. Each alternative should be evaluated as to the extent to 

which it will eliminate significant threats to public health and the environment through 

reductions in toxicity, mobility, and volume of the hazardous wastes at the site. Both short-term 

and long-term effectiveness should be evaluated ; short-term referring to the construction and 

implementation period, and long-term referring to the period after the remedial action is in place 

and effective. 

The expected lifetime or duration of effectiveness should be identified for each alternative. The 

control and isolation technologies may fail if any of the following is expected to take place: 

I . significant loss of the surface cover such as clay cap with a potential for exposure of waste 

material underneath the cap; 

2. contamination of the groundwater by the leachate from the waste material ; 

3. contamination of the adjoining surface water by the leachate from the waste material or by 

the contaminated groundwater; 

4. structural failure of the control or isolation technology. 

Table A-1 (Appendix A) is used in evaluating the effectiveness of each alternative in protecting 

human health and the environment. If an alternative is scored less than IO out of a maximum 

score of 25 , that remedial alternative may be a candidate for rejection from further consideration. 
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3.5.3 Implementability 

Implementability is a measure of both the technical and administrative feasibility of constructing 

and operating a remedial action alternative . 

• Technical feasibility - Rating of the ability to construct, reliably operate, and meet 

technical specifications or criteria, and the availability of specific equipment and 

technical specialists to operate necessary process units. It also includes operation 

maintenance, replacement, and monitoring of technical components of an alternative, if 

required, into the future after the remedial action is complete. 

• Administrative feasibility - Rating of the abi lity to comply with applicable rules, 

regulations and statutes and the ability to obtain approvals from other offices and 

agencies, the availability of treatment, storage and disposal services and capacity. 

3.6 Preliminary Screening Results 

The remedial alternatives for SEAD-25 and 26 were ranked using Tables 4-1 and 4-2 of the 

NYSDEC TAGM . Preliminary Screening worksheets are presented in Appendix A as Tables 

A-1 and A-2. The results are summarized in Tables 3-3 and 3-4 below. 

Based on the results of the preliminary screening of alternatives for SEAD-25, all of the 

proposed remedial alternatives were retained for a detailed analysis . The minimum score 

required for retaining is 10 for effectiveness and 8 for implementability. Section 5.0 describes 

the detailed analysis of alternatives. 

Based on the results of the preliminary screening of alternatives for SEAD-26, none of the 

proposed remedial alternatives may be screened out. The minimum requirement for retainment 

was score of IO for effectiveness and a score of 8 for implementability. Thus, all alternatives 

will go through detailed analysis in Section 6.0 . 
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Alternative 

RA25- 1 

RA25-2 

RA25-3 

RA25-3A 

RA25-4 

RA25-5 

RA25-6 

Alternative 

RA26-J 

RA26-2 

RA26-3 

RA26-4 

October 1998 

Table 3-3 

SEAD-25 P reliminary Screening Results 

Technologies and Processes Effectiveness Rating Implementability 

(25 Max.) Rating ( 15 Max.) 
-

No-action 17 12 

Institutional Controls, Natural 14 12 

Attenuation of Plume 

Bioventing of Soi l, Air Sparging of 20 10 

Plume, 

Bioventing of Soil, Natural Attenuation 20 10 

of Plume. 

Source Removal , Off-site Disposal, & 18 14 

Natural Attenuation of Plume 

Source Removal , Off-site Disposal, & 19 10 

Air Stripping of Plume 

Source Removal, Off-site Disposal, & Air 19 10 

Sparging of Plume 

Table 3-4 

SEAD- 26 Preliminary Screening Results 

Technologies and Processes Effectiveness Implementability 

Rating (25 Max_) Rating (15 Max.) 

No-action 17 12 

Institutional Controls, Natural 19 12 

Attenuation of Plume. 

Air Sparging of Plume. 21 10 

Air Stripping of Plume. 21 10 
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4.0 TREATABILITY STUDIES 

4.1 INTRODUCTION 

An important aspect of many remedial actions is the treatability study. In general, there are two 

primary objectives for treatability studies: 

• Gather sufficient data to allow treatment alternatives to be fully developed and 

evaluated and to support the remedial design of a selected alternative; 

• Reduce cost and performance uncertainties for treatment alternatives'. 

There are three stages in the CERCLA process in which treatability studies may be used: 

remedy screening, remedy selection, and remedy design . In the remedy screening phase, 

treatability studies are designed to establish whether or not a technology can effectively treat a 

given waste. These studies generally provide little cost or design data. In the next stage, remedy 

selection, treatability studies are used to evaluate the site-specific performance of each 

technology in order to support selection of an alternative. Treatability studies in the remedy 

selection stage will yield information on 7 of the 9 technology evaluation criteria (EPA, 1991b), 

including: 

• Overall protection of human health and the environment, 

• Compliance with ARARs, 

• Reduction of toxicity, mobility, or volume, 

• Short-term effectiveness, 

• Implementability, 

• Long-term effectiveness and permanence, 

• Cost. 

This mid-stage of the CERCLA process is generally implemented pnor to the Record of 

Decision (ROD) and would be referred to as a pre-ROD treatability study. 

The last stage of the CERCLA process is the remedy design stage. This stage is implemented 

after the ROD has been signed, and these treatability studies are often referred to as post-ROD 

treatability studies. Post-ROD treatability studies provide quantitative performance, cost, and 

design information (EPA, 1991 ). This information is then used to design the remedial treatment 

process, refine the remedial action cost estimate, and make accurate predictions of the time 

required for remediation . 
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There are two technologies proposed for this remedial action which require treatability testing: 

bioventing and air sparging. In addition, trench tests are recommended to evaluate groundwater 

flow. Treatability tests are not performed for proven remediation techniques, such as air 

stripping. Section 4.2 provides a brief overview of the pre-ROD treatability study process. 

Sections 4.3 describes the detailed treatability procedures for each technology. 

4.2 GENERAL TREAT ABILITY STUDIES 

This section will focus on those treatability studies conducted prior to the ROD. The primary 

goals of a pre-ROD treatability study are: 

• Faci litate the alternative selection process 

• To select among multiple vendors and/or processes within a given technology 

• To support the detailed design and the development of specifications 

• To provide information supporting a detailed cost estimate. 

These studies can be conducted either in the laboratory or the field , at bench or pilot scale. For 

these remedia l actions, the treatability studies wil l likely be conducted in the laboratory, by the 

Army or the various vendors interested in performing the remedial activities. Bench-scale 

testing is usually conducted in the laboratory, and is best used to establish treatment parameters .. 

Pilot-scale testing can be done either at the site or in the laboratory . In pilot-scale testing, 

smaller versions of the actual treatment equipment, or the actual treatment equipment may be 

used. 

The first step in any treatability study is establishing the Data Quality Objectives (DQOs) and 

preparing the study workplans. DQOs are qualitative and quantitative statements that specify the 

requirements for the data col lected during the study. The final DQOs will be incorporated into 

the treatability study design, workplan, sampling and analysis plan, and chemical data 

acquisition plan will ensure that the data collected are of sufficient quality to support the 

objectives of the treatability study. For pre-ROD treatability studies, fairly rigorous Quality 

Assurance/Quality Control (QA/QC) will be required . Since the QA/QC required wi ll be similar 

to that required for the remedial investigation, the chemical data acquisition plan developed in 

support of the RI /FS (MAIN, 1991) will be modified for use in the treatability testing. 
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An important part of the DQO and workplan process is identifying the treatment goals. These 

goals include, but are not limited to the attainment of ARARs and TBCs. The treatability study 

workplan will clearly delineate all treatment criteria for this remedial action. 

The subsections generally included in a treatability study workplan are: 

• Project description 

• Remedial technology description 

• Test objectives 

• Experimental design and procedures 

• Equipment and materials 

• Sampling and analysis 

• Data management 

• Data analysis and interpretation 

• Health and safety 

• Residuals management 

• Community relations 

• Reports 

• Schedule 

• Management and staffing 

• Budget 

Not every one of these items will be described in detail in each workplan, but it is important to at 

least consider each item . Most of the section titles are self-explanatory, and will not be 

described in detail , but there are several points which should be highlighted. First, Health and 

Safety merits its own section in the workplan. Health and Safety is very important because the 

soil and groundwater to be treated contains potentially hazardous constituents. Not only will the 

party implementing the work plan be required to follow the Health and Safety plan, but they 

must be in full compliance with all Occupational Safety and Health Administration (OSHA) and 

EPA regulations regarding working with hazardous materials. 

Once the workplan has been completed, the next step in the process is to identify the party who 

will implement the study. It is likely that the treatability studies will be carried out by the 

vendors, if proprietary materials are necessary. It will be important to clearly specify the goals 

of the study so that the results of the different vendors can be accurately compared and 

evaluated . 

October 1998 
Page 4-3 

H \ENG ENECAISEAD25\FS\DF INALISECTIONSISECTION4 DOC 



SEN ECA SEAD-25 and SEAD-26 DRAFT FINAL FS REPORT for SEAD-25 and -26 

Once the work plans have been finalized and the vendors have been selected, the next step will 

be to co llect a representative sample. A sufficient volume of sample for all the studies to be 

conducted will be collected. A set volume of soil could be collected from each area designated 

for remediation in proportion to the volume of soil in the given unit. All the soi l collected would 

be composited and apportioned to each vendor. Groundwater can be collected from the trench 

used for the trench test or from a representative group of wells. This assures that each vendor 

will be testing similar material. 

Once each vendor has completed their studies, the data must be reviewed and assessed prior to 

contractor selection and the completion of the detailed designs and specifications. The results 

will be reviewed to ensure that each technology meets the specified treatment criteria. All 

technologies that meet the treatment criteria will then be reviewed for other items, such as cost

effectiveness and ease of implementation. Once a vendor is selected, detailed design and 

specifications will be developed. 

4.3 TREATABILITY STUDIES DESCRIPTION 

A bioventing treatability study will be conducted prior to implementation of this alternative at 

SEAD-25 . This technology is not considered at SEAD-26 since soi l is not a media of interest. 

The treatability study will consist of a field pilot test. This is necessary since the geology of the 

site must be evaluated with respect to the effectiveness of this alternative. The testing 

procedures are described in further detail below. 

4.3.1 Bioventing 

The first step of the bioventing treatability study involves preparing the DQOs and work plans to 

describe the goals of the study. A summary of the proposed test procedure is described below 

and is based on the method developed by Hinchee and Ong (1992) and is described in more 

detail in "Test Plan and Technical Protocol for Bioventing" (Hinchee et al. , 1992) and 

summarized in "Principles and Practices of Bioventing", (Leeson and Hinchee, 1996). The field 

treatability study will consist initially of an in situ respiration (JSR) test and a soil gas 

permeability test. The portion of SEAD-25 requiring bioventing is shown in Figure 2-1 and the 

treatability study would be conducted in this location . The information from these tests will be 

used to assess the potential app lication of bioremediation at SEAD-25 and estimate the required 

time for remediation . JSR and soil permeability testing is described in more detail below. 

October 1998 
Page 4-4 

H·\ENGISENECAISEAD25\FS\DFINALISECTIONSISECTION4.DOC 



SENECA SEAD-25 and SEAD-26 DRAFT FINAL FS REPORT for SEAD-25 and -26 

During ISR Testing, a mixture of air and an inert tracer gas (typically helium at 2% to 4% 

concentration) is injected into selected Monitoring Points (MP) for approximately 20 hours with 

small , portable air pumps (approximately I scfm flowrate) in order to fully oxygenate the 

surrounding, oxygen-deficient soi ls in the contamination zone. The selected MP are those where 

bacterial degradation is indicated by initially depleted oxygen levels and elevated carbon dioxide 

levels in soil gas. Locations are usually chosen where soil samples and soil-gas samples are also 

taken so that comparative data are generated. 

Following the air/tracer injection, the pumps are shut off and the oxygen and carbon dioxide 

levels in soil gas are monitored using field instruments for approximately 48 to 72 hours (or until 

oxygen is at or below 5%). Observed decreases in oxygen are largely attributable to usage by 

indigenous microorganisms for respiration during degradation of the fuel residuals. Typically, a 

rapid linear decrease in oxygen is observed, followed by a lag period after the oxygen 

concentration reaches about 5%. Oxygen-utilization rates are determined from the IRS test data 

by a zero-order relationship between oxygen versus time using only the linear portion of the 

curve. 

Quality control checks in the field are performed to verify that measured decreases in oxygen are 

due to microbial utilization and not other mechanisms . The helium data collected at a site is 

used to determine if observed oxygen-utilization rates are due to microbial utilization or to other 

effects such as leakage or diffusion . The molecular weight of helium is 1/8 that of oxygen and 

helium diffuses about 2.8 times faster than oxygen. Therefore, helium is more prone to diffusion 

and escape due to faulty well construction. Use of tracer gas is important for low permeability 

soil s to verify that sufficient aeration of the soil volume has been achieved and that oxygen

depletion in soil-gas samples taken during the test are not due to the influx of oxygen-depleted 

soi I gas from outside the zone of aeration. 

An ISR test is also performed in clean soils to observe any oxygen uptake by soi ls due to sources 

other than microorganisms (i.e ., humic materials, ferrous iron, etc.). Any oxygen uptake in clean 

soils is used to adjust oxygen-utilization rates observed in the contamination zone to more 

accurately estimate biodegradation rates . 

Soil gas permeability is an important site characteristic for a successful bioventing application . 

The general approach involves the injection or extraction of air at a constant flow rate into a 

single vent well while measuring the pressure/vacuum changes at MPs spaced at various 

distances from the vent well. The main objective of soil gas permeability testing for full-scale 

bi oventing design is to determine the extent of the subsurface which can be oxygenated from a 
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single vent well. If the soil vacuum or pressure response is relatively slow (on the order of 

hours), a dynamic solution is used to estimate permeability. If the soi l vacuum or pressure 

response is relatively fast ( on the order of minutes), a steady-state solution is used to estimate 

permeability. If possible, both methods are used in order to compare calcu lated soil gas 

permeability values. 

The bioventing treatability system will be performed through air injection . Air injection has 

been demonstrated to be more efficient in the biodegradation of hydrocarbons than air extraction. 

In addition , air injection minimizes discharge of volatile organics to the atmosphere and is less 

expensive to operate. According to Leeson and Hinchee (1996), air injection is the preferred 

method for bioventing unless the radius of influence of a vent well overlaps basements, utility 

corridors, or occupied surface structures. Since these conditions do not exist at SEAD-25, it is 

unlikely that there is a need for air extraction incorporation into the bioventing system . In 

addition, due to the seasonally high water table, air injection will avoid the potential for drawing 

water up into the bioventing blower system. 

If the results of the ISR testing and soil permeability testing are positive, additional testing 

consisting of additional in situ respiration tests and operation of the system for several months 

wi ll be performed. By conducting further analysis over several months, the effect of the 

fluctuatin g groundwater table on the bioventing system may be evaluated. The results of the 

additional testing will then be used to prepare the final design and specifications (i .e, blower size 

and treatment time) . 

If the results of the ISR testing and soi l permeability testing are not positive, imp lementation of 

hydraulic or pneumatic fracturing may be considered to enhance the performance of the 

bioventing system. 
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4.3.2 Air Sparging 

Air sparging is considered both at SEAD-25 and SEAD-26. The BTEX groundwater plume at 

SEAD-25 is approximately 200 feet long originating at the southwestern portion of the Fire 

Training and Demonstration Pad. The chlorinated compound plume is approximately 130 feet 

originating at the same source. As described in Section 2, no contaminated plume has been 

defined at SEAD-26. Concentrations of BTEX were detected in only one well at this site. Air 

sparging treatability study testing would be conducted in the field (pilot study) within the 

existing groundwater plume or contaminated areas. 

The mechanics of the air sparging treatability study are very similar to those of the bioventing 

treatability study. Again, a DQOs and a work plan will be developed to describe the goals of the 

study. The testing will vary slightly for the air sparging treatability study due to the difference in 

the target media. Pilot-scale treatability testing would be performed to fully evaluate this 

technology with respect to the particular geology at the sites. 

The main purpose of treatability testing for air sparging is to determine the radius of injection 

point influence. This would only be applicable to SEAD-26, as interceptor trenches would be 

used at SEAD-25. Air sparging would be evaluated with the use of interceptor trenches at 

SEAD-25 during the pilot-scale study. The radius of influence is evaluated based on observed 

increases in soil-gas VOC concentrations in vadose zone monitoring points above the sparging 

point location, recorded increases in dissolved oxygen levels in saturated zone monitoring points, 

and localized water-table mounding observed above gas injection points (Marley, Hazebrouck, 

and Walsh , 1992). Injection of air into the saturated zone may cause mounding of the 

groundwater table. In past pilot studies, air sparging wells were operated intermittently at air 

injection flow rates from 3 to IO scfm and pressures of 15 to 60 psi. The radius of influence and 

air sparging effectiveness can be determined by measuring the criteria mentioned previously 

(soil-gas YOC concentration , DO levels in groundwater, and water table mounding effects) as 

well as, post treatment organic concentrations in the groundwater. 

Air sparging injection points should be beneath the zone of contamination in the saturated zone. 

Due to groundwater fluctuations at the site and the extent of the zone of contamination to 

bedrock, it is proposed that air sparging injection wells or interceptor trenches would be placed 

as deep as possible on top of the bedrock during the treatability study . By placing the well 

screen as deep as possible within the aquifer and minimizing the screen length , the goal would be 

to maintain air injection below the saturated zone throughout the seasonal groundwater 

fluctuations experienced at the sites. Since air exits through the top of the screened interval , 
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where the pressure head is at a minimum, the use of long screened interval s does not 

significantly add to the effectiveness of the process (Marley, et. al. , 1992). 

The necessity of vapor extraction wells is not anticipated, but will be evaluated during the 

treatability study. According to Johnson, et. al., 1993 , vapor extraction wells are not used where 

the injected air flow rate is so low that contaminant vapors are degraded as they pass through the 

unsaturated zone. It is expected that air flow rates will be low at these sites. In addition, VOC 

concentrations are low. By evaluating oxygen uptake rates, the extent of biodegradation of 

contaminants may be evaluated. Monitoring would be implemented to detect if contaminants are 

volatilizing at the ground surface and if soil vapor extraction should be implemented with the air 

sparging injection wells. 

The treatability test is also performed in clean groundwater to observe any oxygen uptake by 

groundwater due to sources other than microorganisms (i.e. , humic materials, ferrous iron, etc.). 

Any oxygen uptake in clean groundwater is used to adjust oxygen-utilization rates observed in 

the contamination zone more accurately estimate biodegradation rates. 

The results of the treatability study will then be used to prepare the final design and 

specifications (i.e, blower size and treatment time). 

Trench tests would be used to estimate groundwater collection rates and potential treatment 

throughputs. This information would be essential to estimating treatment times. 
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5.0 DETAILED ANALYSIS OF SEAD-25 ALTERNATIVES 

5.1 GENERAL 

For SEAD-25, RA25- I through RA25-6 have been retained for analysis for the intended use of 

SEAD-25 in this section. Further definition of each alternative is presented and the results of the 

detailed analysis are presented. Proposed remedial alternatives were screened using the detailed 

alternative ranking tables provided in the NYSDEC T AGM-"Selection of Remedial Actions at 

Inactive Hazardous Waste Sites." The results of the screening are presented in Table 5-1. Cost 

estimate summaries for each alternative are provided in Table 5-2. More detailed cost 

information is in Appendix D. 

Following the detailed analysis, the top two ranking alternatives were modified to incorporate 

sediment removal , thereby formulating residential alternatives. By incorporating sediment 

removal , human risk is reduced under these alternatives such that EPA target ranges for human 

health under a future residential scenario are satisfied. The cost of these modified alternatives 

were calculated and the risk reduction was compared to the increase in cost to achieve the 

reduction in risk . 

5.2 ANALYSIS OF RA25-1 NO-ACTION 

5.2.1 Definition of Alternative RA25-1 

The No-action alternative means that no remedial activities will be undertaken at the site. No 

monitoring or security measures will be undertaken other than those currently implemented at 

the site. Any attenuation of the threats posed by the site to human health and the environment 

would be the result of natural processes. Groundwater monitoring activities have previously 

included quarterly monitoring of approximately I 9 wells-in place at the site, but monitoring will 

not continue under this alternative. Current security measures include the SEDA-wide security 

activities which effectively eliminates public access to the area. This is required because SEAD-

25 is located within the area of the facility which includes the storage of munitions. Access to 

this site will be limited as long as SEDA is active. If SEDA is deactivated, munitions will no 

longer be stored. Security activities will still continue while this parcel is under Army control, 

but existing security activities are not associated with this alternative. 

This alternative has been retained and will be used as a baseline for comparison with all of the 

other alternatives developed as part of this feasibility study. 
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5.2.2 Protectiveness 

The protectiveness of this and all alternatives are assessed with regards to short- and long-term 

protectiveness to both human health and the environment. The Baseline Risk Assessment (BRA) 

performed as part of the Remedial Investigation (RI) indicates that, in the short-term, the No

action alternative is protective of human health, since the calculated carcinogenic risk for current 

site workers is 2 x 10-8, which is at the well below the EPA target risk range (1.0 x 10-4-1.0 x 

1 o-6). The non-carcinogenic risk HI of 0.001 is less than the 1.0 criterion and is protective of 

human health. Since the current SEDA security measures prevent public access to the site, there 

is little or no risk to the public because there is no exposure. Based on the conclusions of the RI,, 

all ecosystems studied appeared to be normal. In addition, the RI concluded that there is 

negligible risk to the ecosystem at SEAD-25 . 

The No-action alternative does not provide for long-term protectiveness of human health. As 

described in the BRA portion of the RI report, the intended future long term land use of the site 

is as an industrial land parcel. Under the intended future land use scenario, the BRA indicated 

that the on-site concentrations exceed the non-carcinogenic risks for the future on-site 

construction worker. The hazard index for this worker is 4 which is an excess of the EPA target 

value of 1. 

5.2.3 Reductions 

Current site conditions indicate that reductions in the concentrations of the impacted soil, 

sediment, surface water, and groundwater at the site can be expected. Natural attenuation and 

degradation, through biological , photochemical and physical interactions between the organic 

constituents of concern and the soil/groundwater system have decreased the concentrations of 

pollutants in the soil. For chlorinated and heavier organic solvents these decreases take longer. 

However, there is potential for further groundwater contamination due to organics leaching from 

the soil. Natural attenuation would not have an impact on heavy metal contamination in 

sediments. 

5.2.4 Permanence 

Natural attenuation processes are expected to gradually and permanently reduce the 

concentrations and toxicity of the BTEX and chlorinated compounds in both groundwater and 

soils. However, since the source of groundwater contamination remains at the site and continues 
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to leach into the groundwater, there is a risk that groundwater remediation may be required at a 

later date. Therefore, this alternative is not considered permanent. 

5.2.5 Compliance with ARARs 

There are no promulgated soil standards to use as ARARs for comparison with on-site soil and 

sediment concentrations. However, the no-action alternative would not comply with NYS 

A WQS for groundwater, which are promulgated ARARs. Therefore, this alternative does not 

comply with the chemical-and location-specific ARARs listed in Appendix C. Over time, 

natural attenuation would reduce concentrations of organic contaminants to levels that comply 

with ARARs. However, the lead contamination in surface water and sediment would not be 

reduced to the extent of the organics. 

5.2.6 Implementability 

The criterion of implementability is not applicable to the No-action alternative since there are no 

activities occurring. There would still be monitoring and security activities, as described above, 

as well as some administrative requirements, but these activities are performed as part of the 

existing security program because this is an active military installation. These peripheral 

activities are already occurring and will continue until the intended use of the site changes. 

5.2.7 

There are no costs associated with the No-action alternative. The costs associated with the 

monitoring and security are covered through other mechanisms, and are not directly attributable 

to this remedial action . 

5.3 

5.3.1 

ANALYSIS OF RA25-2 INSTITUTIONAL CONTROLS AND NATURAL 

ATTENUATION OF GROUNDWATER PLUME 

Definition of Alternative RA25-2 

The institutional controls and natural attenuation of groundwater plume alternative means that no 

remedial activities will be undertaken at the site other than institutional controls. Natural 

attenuation of the groundwater plume will be the only treatment. Current groundwater 

monitoring activities include quarterly monitoring of a number of wells in place at the site which 
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will continue under this alternative. Current security measures include the SEDA-wide security 

activities which effectively control public access to the area. 

5.3.2 Protectiveness 

The RI indicated that, in the short-term, the No-action alternative is currently protective of 

human health . Although there has been some migration of the groundwater plume according to 

modeling results, off-site migration is not a concern. No off-site drinking water wells have been 

impacted. There is no current use of the shallow groundwater at SEAD-25, and there are no 

plans to use this groundwater for drinking water in the near future . 

The natural attenuation alternative will provide long-term protectiveness of human health . The 

Army intends to maintain a groundwater monitoring program and ensure that public health and 

the environment are protected, using institutional controls, if necessary. As described in the 

baseline risk assessment (BRA) portion of the RI report, the future long term land use of the site 

included a site construction worker assuming some construction activities could occur at this 

inactive site. Due to the concentrations of benzene in the soil, unacceptable risk would remain 

under this alternative for the future on-site construction worker. The RI concluded that there is 

negligible risk to the ecosystem at SEAD-25. However, the natural attenuation alternative may 

not be protective of the environment, as further groundwater contamination due to organic 

leaching from the soil is a possibility. 

5.3.3 Reductions 

Natural attenuation would be expected, through dispersal of the hazardous constituents in the 

groundwater, and through natural biodegradation. Should no further leaching occur, the volume 

of impacted groundwater (i.e. , size of the plume) is expected to decrease over time, through 

dispersion and natural biodegradation, as shown by the groundwater model (Appendix E). 

5.3.4 Permanence 

Natural attenuation processes are expected to gradually and permanently reduce the 

concentrations and toxicity of the BTEX and chlorinated compounds in both groundwater and 

soils. However, since the source of groundwater contamination remains at the site and continues 

to leach into the groundwater, there is a risk that groundwater remediation may be required at a 

later date. Therefore, this alternative is not considered permanent. 
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5.3.5 Compliance with ARARs 

The natural attenuation alternative complies with chemical-specific ARARs., The concentrations 

of VOCs in groundwater maybe reduced to below the NY State GA standards, assuming no 

additional leaching from soils occurs. The list of ARARs for this alternative are shown in 

Appendix C. 

5.3.6 Implementability 

Alternative RA25-2 is considered to be a highly implementable alternative. It ranks high from a 

technical implementability perspective, because no technologies are employed in this alternative. 

This alternative does not rank as highly for administrative implementability. Administrative 

implementability of this alternative involves coordination of all regulatory agencies (EPA, 

NYSDEC) and obtaining the necessary approvals to implement, as well as ensuring compliance 

with all ARARs. 

5.3.7 

The costs associated with the natural attenuation alternative include monitoring groundwater, site 

security activities. Since security is provided for the entire base, this cost is not be directly 

attributable to this remedial action. Costs are included for fencing and maintaining restrictions 

for residential development. The total present worth O&M costs for I 50 years of annual 

groundwater monitoring is estimated to be $ 484,700. The total estimated present worth direct 

costs for site work and professional labor are $40,125. 

5.4 

5.4.1 

ANALYSIS OF RA25-3 BIOVENTING OF SOIL AND AIR SPARGING 

OF PLUME. 

Definition of Alternative RA25-3 

Alternative RA25-3 involves the installation of a bioventing system and two air sparging 

trenches.. A vapor extraction trench to collect sparged volatiles is not necessary due to the low 

concentrations of VOCs in the groundwater (see Appendix B). An aboveground bioventing 

system would feed air through 3 injection points to the western portion of the fire training and 

demonstration pad. The bioventing system consists of one compressed air pump to feed oxygen 

into the soil to promote the natural degradation of organic contaminants in the source area. 
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According to "Test Plan and Testing Protocol for Bioventing", air injection is the recommended 

mode of operation. Air injection does not result in a direct discharge of volatile organics to the 

atmosphere and is less expensive to operate and maintain . Such systems do not produce 

condensate, liquid wastes, nor a contaminated air stream. Aeration of the VOC source area is 

expected to cause the volatilization of organic contaminants in the groundwater near the source. 

However, the low air flow employed in bioventing provides only enough oxygen to sustain 

microbial activity. The downgradient air sparging trenches would run northwest of Ordnance 

Drive. One would be located just off the southwest corner of the pad, and the other farther 

downgradient. Each trench would be approximately 200 feet long (see Figure 5-1). 

The air sparging system consists of air sparging trenches installed in the saturated soil with 

horizontal piping for air injection. Due to the low permeability of the native soils, trenches were 

selected instead of vertical well points.. The injected air promotes volatilization of the organic 

constituents in the groundwater, and aerobic biodegradation . Due to the low concentration of 

volatiles, a vapor recovery system is not required. Periodic groundwater monitoring will be used 

to assess the progress of the treatment. 

5.4.2 Protectiveness 

Short-term Protectiveness 

The RA25-3 alternative, is protective of the community. All remedial activities associated with 

this alternative will be conducted on-site. The remediation will be designed and implemented so 

that air emissions generated by the air sparging system will not exceed EPA and NYSDEC air 

quality standards. 

There will be little or no threat from releases during the excavation for the air sparging trench. 

The excavation for the downgradient trench is near Ordnance Drive, where the concentrations of 

hazardous constituents in the groundwater are very low, and where there are little or no 

hazardous constituents detected in soils . The upgradient trench would be located southwest of 

the pad, outside the area of the soils with the highest concentrations ofVOCs .. 

The short-term protectiveness to site workers must also be considered . The major routes of 

exposure during excavation are direct contact with the affected soil and inhalation of vapors or 

particulates. As described above, the concentrations of the potentially hazardous constituents 

exhibit unacceptable risk to future on-site construction workers due to the presence of benzene. 
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However, the highest concentrations of benzene were detected upgradient of the proposed 

locations for the air sparging trenches. Protection from exposure can be minimized through site 

access controls and the use of proper protective equipment for site workers, such as respirators, 

dust masks and Tyvek protective clothing. Air monitoring may be used to determine if there is a 

significant threat from the inhalation of vapors or particulates . Dust generation at the excavation 

can be minimized by using water or other dust control chemicals. It should also be noted that all 

the site workers will be required to meet all the OSHA training and medical monitoring 

requirements prior to working on-site. 

Another part of the short-term protectiveness criterion is assessing the environmental impacts 

during the remedial action. There will be few environmental impacts. As described above, there 

is little potential for release of hazardous constituents during the construction of the bioventing 

and air sparging system. There are no sensitive environments which will be disturbed by the 

construction activities. The threat of dust release during the on-site excavation will be 

eliminated through the use of dust suppression techniques. A monitoring program will be 

established around the perimeter of the area to assure protection of the community. The closest 

area to be excavated from the SEDA boundary is approximately 1500 feet, so the likelihood of 

any dust migrating off-site is negligible. 

The last item to be considered is the time until treatment is accomplished . It is very difficult to 

assess the length oftime required to treat the soil and groundwater to the required concentration. 

It may be necessary to run the air sparging systems for IO years. The bioventing system is 

estimated to take up to 5 years to meet clean-up goals . Construction and start-up of the 

bioventing/air sparging system should take 2 to 3 months. 

The RI concluded that there is negligible risk to the ecosystem at SEAD-25 . The environment 

would not be impacted by implementation of this remedy. 

Long-term Protectiveness 

The assessment of the long-term protectiveness of Alternative RA25-3 can be divided into two 

major categories, an assessment of the magnitude of the residual risk, and an evaluation of the 

adequacy and reliability of the controls used for the waste residuals . 

The bioventing system will be run until the NYSDEC soil criteria for groundwater protection 

from organic contaminants are met. The air sparging treatment system will be run until the 
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concentrations of organics in the groundwater are below the NYSDEC criteria for Class GA 

groundwaters. There will be little or no treatment residuals . Any soils removed for the 

downgradient trench installation will come from areas in which previous soil sampling has 

indicated little or no soil contamination. The soil from the upgradient trench will be disposed 

off-site in a RCRA approved landfill. 

5.4.3 Reductions 

Alternative RA25-3 would be effective in reducing the mobility, and volume of the hazardous 

constituents present at the site, and somewhat effective in reducing the toxicity. Bioventing will 

reduce the volume of contaminated soil and eliminate the source groundwater contamination. 

The air sparging will reduce the volume of contaminated groundwater through in situ treatment. 

The toxicity of the constituents present in the groundwater will be diminished through aerobic 

biodegradation and volatilization in the aquifer. 

5.4.4 Permanence 

The permanence of the alternative must also be assessed . Once the groundwater and soil at the 

site meet the treatment criteria, the remedial action would be considered permanent. There will 

be minimal treatment residues, and these residues can be treated and/or disposed of off-site. 

5.4.5 Compliance with ARARs 

Alternative RA25-3 will comply with all ARARs. ARARs for this site are listed in Appendix C. 

5.4.6 Implementability 

A discussion of implementability can be divided into three sections, technical feasibility, 

administrative feasibility , and availability of services and materials . Technical feasibility 

describes items such as construction and operation, technology reliability, and monitoring 

considerations. Administrative feasibility addresses issues such as permitting, interaction with 

NYSDEC and EPA, and community relations. Availability of services and materials describes 

the ease of obtaining vendors and equipment, and the availability of off-site disposal capacity. 
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Technical Feasibility 

The technical feasibility of Alternative RA25-3 is average due to the uncertainties associated 

with innovative in situ technologies and the ability of naturally occurring bacteria to breakdown 

these contaminants . Bioventing is a proven technology for reducing organic contamination in 

soils. Several factors (e.g. , soil gas permeability, oxygen diffusion in soil , contaminant 

distribution, and radius of oxygen influence) effect the success of bioventing. Treatability tests, 

as described in Section 4.3, should be conducted prior to implementing this approach. The basis 

of the air sparging approach is the volatility and biodegradability of the chlorinated and BTEX 

organics that are dissolved in the groundwater. As the groundwater migrates into the interceptor 

trench, air is bubbled into the collector pipe located at the bottom of the trench that causes the 

dissolved volatile solvents to undergo a phase transfer from the liquid phase to the gaseous 

phase . Air sparging systems are easy to implement, but the low hydraulic conductivity of soils at 

the site wi ll limit the flow of water into the trench and therefore treatment time is expected to be 

long. Hydraulically, there is the potential to cause the groundwater to mound in the area of the 

trench due to the increase in pressure from the sparging system . This may cause the groundwater 

plume to spread around the trench area. 

Another aspect of technical feasibility is the ease with which additional work may be conducted. 

None of these technologies will interfere with other remedial activities. 

Administrative Feasibility 

The administrative feasibility of this alternative is good. All work will be conducted on-site, and 

there will be few air emissions due to the low concentrations of contaminants in the 

groundwater. Construction permits necessary for the activities are readily attainable. There will 

be some transport of contaminated trench soil , but all the contractors used for excavation and 

hauling will be experienced in excavation work materials and backfilling. 

Coordination with the various regulatory agencies is also important. The Army has coordinated 

the entire remedial program with both EPA and NYSDEC, and will consider input from both 

these agencies in the final remedy selection . It is anticipated that any issues arising with the 

regulatory agencies will be addressed prior to remedy selection . 
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Availability of Services and Materials 

The materials and services necessary to accomplish this alternative are readily available. All of 

the equipment necessary for this technology is standard. The air filtration and trench installation 

equipment is readily available from a number of contractors. 

5.4.7 Cost 

The construction capital costs are estimated to be$ 393,352. This includes$ 62,200 to complete 

treatability studies. Costs are also included for fencing and maintaining restrictions for 

residential development. Annual O&M costs for the system are estimated to be $ 75,3176. The 

present worth costs for Alternative RA25-3 are estimated to be $ 906,238 million. The present 

worth cost for this system were estimated with a 5 % escalation rate and assumes 5 years of 

bioventing, 10 years of air sparging, and 10 years of groundwater monitoring. A 20% 

contingency cost has been added to the cost estimate for each alternative. However, the cost 

estimate for this alternative probably has a higher degree of uncertainty than others due to the 

need to perform treatability testing prior to implementation for both bioventing and air sparging. 

5.5 ANALYSIS OF RA25-3A BIOVENTING OF SOIL AND NATURAL 

ATTENUATION OF GROUNDWATER PLUME 

5.5.1 Definition of Alternative RA25-3A 

Alternative RA25-3A involves the installation of a bioventing system and long-term 

groundwater monitoring for natural attenuation . An aboveground bioventing system would feed 

air through 3 injection points ( vertical wells) to the western portion of the fire training and 

demonstration pad. The bioventing system consists of one compressed air pump to feed oxygen 

into the soil to enhance the natural degradation of organic contaminants in the source area. 

Aeration of the VOC source area is expected to enhance the volatilization of organic 

contaminants in the groundwater near the source. However, the low air flow employed in 

bioventing provides only enough oxygen to sustain microbial activity. Natural attenuation would 

be relied upon to enhance the degradation of BTEX and VOCs in groundwater. This alternative 

would use regular groundwater monitoring to assess the effectiveness of this approach over time. 
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5.5.2 Protectiveness 

Short-term Protectiveness 

Several items are included in an assessment of the short-term protectiveness of RA25-3A. The 

first issue is protection of the community during the remedial action. This alternative, is 

protective of the community. All remedial activities associated with this alternative will be 

conducted on-site. 

The short-term protectiveness to site workers must also be considered. The major routes of 

exposure during excavation are direct contact with the affected soil and inhalation of vapors or 

particulates. As described above, the concentrations of the potentially hazardous constituents 

exhibit unacceptable risk to future on-site construction workers due to the presence of benzene. 

However, bioventing would only entail the installation of wells which would limit site worker 

exposure. Protection from exposure can be minimized through site access controls and the use of 

proper protective equipment for site workers, such as respirators, dust masks and Tyvek 

protective clothing. Air monitoring may be used to determine if there is a significant threat from 

the inhalation of vapors or particulates. Site workers will be required to meet all the OSHA 

training and medical monitoring requirements prior to working on-site. 

Short-term protectiveness must also consider environmental impacts during the remedial action. 

As described above, there is little potential for release of hazardous constituents during the 

construction of the bioventing system . There are no sensitive environments which will be 

disturbed by the construction activities. A monitoring program will be established around the 

perimeter of the area to assure protection of the community. The closest area to be excavated 

from the SEDA boundary is approximately 1500 feet and the likelihood of any dust migrating 

off-site is negligible. 

The last item to be considered is the time until treatment is accomplished. It is very difficult to 

assess the length of time required to treat the soil and groundwater to the required cleanup levels. 

Modeling of the aquifer as described in Section 3.3.5 suggests that it may take up to 20 years for 

natural attenuation to reduce the concentrations of groundwater contaminants to meet clean-up 

goals . The bioventing system is estimated to take up to 5 years to meet clean-up goals. 

Construction and start-up of the bioventing system would take 2 to 3 months . 

The RJ concluded that there is negligible ri sk to the ecosystem at SEAD-25. The environment 

would not be impacted by implementation of thi s remedy . 
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Long-term Protectiveness 

The assessment of the long-term protectiveness of Alternative RA25-3A can be divided into two 

major categories, an assessment of the magnitude of the residual risk, and an evaluation of the 

adequacy and reliability of the controls used for the waste residuals. 

The bioventing system will be run until the NYSDEC soil criteria for groundwater protection 

from organic contaminants are met. Groundwater monitoring of natural attenuation will be 

performed until the concentrations of organics in the groundwater are below the NYSDEC 

criteria for Class GA groundwaters. There wi ll be little or no treatment residuals. 

5.5.3 Reductions 

Alternative RA25-3A would be effective in reducing the mobility, and volume of the hazardous 

constituents present at the site, and somewhat effective in reducing the toxicity. Bioventing will 

reduce the volume of contaminated soil and eliminate the source groundwater contamination. 

The toxicity of the constituents present in the groundwater will be diminished through aerobic 

biodegradation and volati lization in the aquifer. 

5.5.4 Permanence 

The permanence of the alternative must also be assessed . Once the groundwater and soil at the 

site meet the treatment criteria, the remedia l action would be considered permanent. Since this 

alternative addresses the source of contamination, natural attenuation of groundwater is 

considered to offer greater permanence than those alternatives where the source is not addressed. 

There will be minimal treatment residues, and these residues can be treated and/or disposed of 

off-site. 

5.5.5 Compliance with ARARs 

Alternative RA25-3A will comply with all ARARs. ARARs for this site are listed in Appendix 

C. 
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5.5.6 Implementability 

A discussion of implementability should consider the technical feasibi li ty, administrative 

feasibility, and availability of services and materials. Technical feasibility involves construction 

and operation, technology reliability, and monitoring considerations. Administrative feasibility 

addresses issues such as permitting, interaction with NYSDEC and EPA, and community 

relations . Availability of services and materials describes the ease of obtaining vendors and 

equ ipment, and the availability of off-site disposal capacity. 

Technical Feasibility 

The technical feasibility of Alternative RA25-3A is considered to be average due to the 

uncertainties associated with innovative in situ technologies and the abi li ty of naturally occurring 

bacteria to break down these contaminants. Bioventing is a proven technology for reducing 

organic contamination in soils. Several factors (e.g., soil gas permeability, oxygen diffusion in 

soil , contaminant distribution, and radius of oxygen influence) affect the success of bioventing. 

Treatability tests, as described in Section 4.3, should be conducted prior to implementing this 

remedial action. 

Another aspect of technical feasibility is the ease at which additional work may be conducted. 

None of these technologies will interfere with other remedial activities. 

Administrative Feasibility 

The administrative feasibility of this alternative is good . All work will be conducted on-site, and 

there wi ll be few air emissions due to the low concentrations of contam inants in the 

groundwater. Construction permits necessary for the activities are readily attainable. 

Coordination with the various regulatory agencies is also important. The Army has coordinated 

the entire remedial program with both EPA and NYSDEC, and wi ll consider input from both 

these agencies in the final remedy selection. It is anticipated that any issues arising with the 

regulatory agencies will be addressed prior to remedy selection. 

October 1998 
Page 5-14 

H IENGISE 'ECAISEAD25\FSIDRAFT\SECTJONSISECTION5.DOC 



SENECA SEAD-25 and SEAD-26 DRAFT FINAL FS REPORT for SEAD-25 and -26 

Availability of Services and Materials 

The materials and services necessary to accomplish this alternative are readily available. All of 

the equipment necessary for this technology is standard. The air filtration and well installation 

equipment is readily available from a number of contractors. 

5.5.7 Cost 

The construction capital costs are estimated to be$ 248,909. This estimate includes $ 48,000 to 

complete treatability studies. Costs are also included for fencing and maintaining restrictions for 

residential development. Annual O&M costs for the system are estimated to be $ 72,900. The 

total present worth cost for Alternative RA25-3A is estimated to be $ 992,714. The present 

worth cost for thi s alternative was estimated with a 5 % escalation rate and assumes 5 years of 

bioventing, and 20 years of groundwater monitoring. A 20% contingency cost has been added to 

the cost estimate for each alternative. However, the cost estimate for this alternative probably 

has a hi gher degree of uncertainty than others due to the need to perform treatability testing prior 

to implementation for bioventing. 

5.6 ANALYSIS OF RA25-4 SOURCE REMOVAL, OFF-SITE DISPOSAL, AND 

NATURAL ATTENUATION OF GROUNDWATER PLUME 

5.6.1 Definition ofRA25-4 

This option consists of excavation of the soils that make up the western 3/4 of the fire 

demonstration pad (i.e. Case I in Figure 2- 1 ). This remedial action would remove the 

contaminated soi ls that are the source of the groundwater plume at SEAD-25 . The soils would 

be removed using traditional construction equipment and placed in a RCRA approved landfill. 

The plume would be remediated using natural attenuation. Modeling of the aquifer as described 

in Section 3 .3 .5 suggests that it may take up to 20 years for natural attenuation to reduce the 

concentrations of groundwater contaminants to meet clean-up goa ls. Groundwater recovered 

during excavation activities wi ll be treated using an air stripper. Each of these processes will be 

described briefly in this section. A detailed analysis of how this option meets the selection 

criteria, as we ll as a budgetary cost estimate, is provided below. 
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Process Flow and Site Layout 

An excavation plan will be developed using previous R1 data to delineate the extent of removal. 

The data indicates that the soils to be removed are limited to the areas described above, although 

excavation depths will vary. Two cases were considered for excavation described in Tables 2-10 

and displayed in Figure 2-1. The maximum volume to be excavated is approximately 1,666 

cubic yards. The excavation will be accomplished with standard construction equipment, such as 

a front-end-loader or bulldozer. The excavated soils will be immediately transported to an off

site landfill or treatment facility . Groundwater exposed during the remedial action will be 

collected using pumps or soil dewatering equipment and treated using an air stripping unit. Air 

stripping is described in more detail in Section 5.7. 

This process provides a very simple approach. First, the soil is excavated, placed in trucks and 

transported to the off-site receptor. The site is accessible by trucks, and each truck will be 

loaded directly from the excavation area. A small staging and equipment decontamination area 

will be set up as necessary, and will likely be located near one of the site roads. To assure that 

health and safety requirements are met air monitoring will be installed to monitor VOC and 

particulate emissions during excavation and loading activities. 

5.6.2 Protectiveness 

Short-term Protectiveness 

Several items are included in an assessment of the short-term protectiveness of alternative 

RA25-4. The first issue is protection of the community during the remedial action . Excavation 

and air stripping will be performed on-site, however, there will be the need to transport 

excavated materials. The increase in truck traffic wil l increase the potential for off-site accidents 

and will be considered during the planning of the remedial action. This is not considered to be a 

significant issue since the area surrounding SEDA is primarily agricultural and sparsely 

populated. Care will be taken to assure that the trucks are not overloaded. The soils will be 

covered with a tarp during transport to ensure that no dust is released from the trucks. 

The threat from dust released during the on-site excavation will be eliminated through the use of 

dust suppression techniques. A monitoring program wi ll be established around the perimeter of 

the excavation area in order to assure protection of the community. The closest area to be 

excavated from the SEDA boundary is approximately 1500 feet, so the likelihood of any dust 

migrating off-site is negligible. As discussed in Section 6.0 & 7.0 of the R1 report, fugitive dust 
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migrat ion is not considered to be a major migration pathway. voe emissions from the atr 

stripper are not a concern due to the low level of groundwater contamination. The total mass of 

contaminants in the groundwater that could potentially be excavated is roughly equivalent to 0.4 

lbs. 

The short-term protectiveness to site workers must also be considered. Based on the conclusions 

of the RI , there is unacceptable risk from the inhalation of benzene from soils to the future on

site construction worker. Protection from exposure can be minimized through site access 

controls, the use of proper protective equipment for site workers, and stopping work while 

volatiles dissipate. Air monitoring may be used to determine if there is a significant threat from 

voes as well as the inhalation of particulates. Dust generation at the excavation can be 

minimized by using water or other dust control chemicals. It should also be noted that all the 

site workers will be required to meet all the OSHA training and medical monitoring 

requirements prior to working on-site. 

Another part of the short-term protectiveness criterion is assessing the environmental impacts 

during the remedial action. For this alternative, there will be little or no environmental impacts. 

This alternative calls for construction type activ ities in an area of the Depot where trucks and 

trains routine ly load and unload munitions. These activities will not be substantially different 

from what is currently occurring. In addition, since the hazardous material is primarily in the 

soil , there is little or no risk of a spill or release of hazardous liquid materials during the remedial 

action. 

Natural attenuation of the groundwater plume is protective of human health , as there are 

currently no unacceptable carcinogenic or non-carcinogenic risks to intended users of the site. 

The last item to be considered is the time until treatment is accomplished. The construction 

portion of Alternative RA25-4 should not take long to complete. The estimate for performing 

the excavation portion task is · approximately one to two months, depending on the weather. 

There is little mobilization required since only a loader, and maybe a scraper are necessary to 

accomplish the excavation. It should only take a week to set up the staging area and construct an 

equipment decontamination pad . Based on the potential amount of groundwater recovered 

during the excavation (70,000 gallons) and a 30gpm air stripper throughput, the air stripper 

wou ld have to operated for less than a week. Setting up the air stripper would take 1-2 months. 

Once the soil are removed and the excavated groundwater is treated, the plume would be treated 

through natural attenuation. 
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The RI concluded that there is negligible risk to the ecosystem at SEAD-25 . The environment 

would not be impacted by implementation of this remedy. 

Long-term Protectiveness 

The long-term protectiveness of this alternative for on-site exposures is favorable, since soil will 

be permanently removed from the site. Half of the groundwater plume would be treated during 

the excavation. Long-term protectiveness of off-site receptors is not as favorable due to the 

landfilling of contaminated soils. 

No long-term maintenance is required at the site to assure continued protectiveness from soil 

contamination. Any areas where soil is removed below grade will be backfilled with clean soil. 

A cover of native vegetat ion will be established as an additional erosion control measure. 

Groundwater will require monitoring for several years to determine the progress of natural 

attenuation. Costs were based on a 20 year monitoring program. 

5.5.3 Reductions 

This alternative would be very effective in reducing the mobility, toxicity and volume of the 

constituents present in the soils at the site . Clean backfill would be used to replace the 

excavated soil , preventing future contamination of the groundwater and dermal contact to human 

and environmental receptors. Groundwater contamination would also be reduced by this 

remedial action. Nearly half the total mass of contaminants in the groundwater plume could be 

removed under this alternative. Over time, the remaining groundwater contamination would be 

expected to decrease to concentrations capable of meeting stringent Class GA groundwater. This 

alternative does not result in a permanent reduction in the toxicity of all or most of the hazardous 

wastes due to the landfilling of soi ls off-site. 

5.5.4 Permanence 

The permanence of the alternat ive has also been assessed. Since the soil at the site will not be 

treated , remedial action for soil does not constitute a permanent solution. However, air stripping 

the excavated groundwater will provide a permanent solution to the most contaminated portion 
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of the plume. Natural attenuation of groundwater does provide a permanent solution over time, 

despite the fact that no constructed groundwater treatment will occur. 

5.5.5 Compliance with ARARs 

Alternative RA25-4 will comply with chemical specific ARARs. Over time the concentration of 

VOCs and SVOCs in the groundwater are expected to decrease by natural degradation processes 

to concentrations below the NY State GA Standards. The list of ARARs for RA25-4 is shown in 

Appendix C. 

5.5.6 Implementability 

Implementability should consider technical feasibility, administrative feasibility, and availability 

of services and materials. Technical feasibility involves construction and operation, technology 

reliability, and monitoring considerations. Administrative feasibility addresses issues such as 

permitting, interaction with NYSDEC and EPA, and community relations . Availability of 

services and materials describes the ease of obtaining vendors and equipment, and the 

availability of off-site disposal capacity. 

Technical Feasibility 

The technical feasibility of RA25-4 is considered favorable. Excavation and air stripping are 

well established, reliable technologies that are readily available. The site does not pose any 

unusual problems or difficulties for implementing these technologies and there would not be any 

expected delays due to technical problems. The work would be scheduled to avoid potential 

problems from inclement weather that could interfere with the excavation process. These 

technologies are also considered to be very reliable in meeting the cleanup goals established for 

soils and groundwater. 

Administrative Feasibility 

The administrative feasibility of this alternative is also very good. Construction permits 

necessary for the activities are readily attainable. There will be some transport of contaminated 

soi ls and clean fill , but all the contractors used for excavation and hauling wi ll be experienced in 

excavating waste materials and backfilling. 
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Coordination with the various regulatory agencies is also important. The Army has coordinated 

the entire remedial program with both EPA and NYSDEC, and will consider input from both 

these agencies in the final remedy selection . It is anticipated that any issues arising with the 

regulatory agencies will be addressed prior to remedy selection. 

Availability of Services and Materials 

The excavation and hauling equipment is readily available. The equipment to be used is fairly 

standard, and is available from a number of vendors. Monitoring wells are already in place. Air 

stripping manufactures/vendors are also readily available. 

5.5.7 Cost 

The three major costs for this alternative are, excavation and disposal, excavated groundwater 

treatment, and groundwater monitoring. The total capital construction cost is estimated to be $ 

846,417 . A 20% contingency cost has been added to the capital cost estimate for each alternative. 

Costs are included for fencing and maintaining restrictions for residential development since this 

alternative restricts residential use. The present worth O & M costs associated with RA25-4 are 

approximately $ 367,156. As with the no-action alternative (RA25-l ), the costs for SEDA 

security are included in other programs, and are not part of this remedial action. Groundwater 

monitoring for this alternative was estimated to be required for 20 years. Air stripping was 

estimated to be required for I year. The total present worth costs for Alternative RA25-4 are 

estimated to be$ 1,213 ,572. 

5.7 ANALYSIS OF RA25-5 SOURCE REMOVAL, OFF-SITE DISPOSAL, AND 

AIR STRIPPING OF PLUME 

5.7.1 Definition of Alternative RA25-5 

Alternative RA25-5 uses the source and removal approach described in RA25-4 . If excavation is 

conducted when the groundwater table is high, the groundwater will be recovered and delivered 

to the air stripper system described below. 

For the treatment of groundwater, this alternative consists of the installation of two interceptor 

trenches, from which the collected groundwater is pumped to a treatment unit. .As shown in 

Figure 5-2, the downgradient interceptor trench would run northwest of Ordnance Drive. The 

upgradient trench would be located southwest of the Demonstration Pad. The downgradient 
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trench will prevent off-site migration of the plume. The upgradient trench collects the 

groundwater near the source. The design uses the natural contours of the site to help drain the 

groundwater. Each trench will be approximately 200 feet long by 3 feet wide by 8 feet deep. 

The trench will extend from the ground surface to the competent shale bedrock. The trenches 

will be excavated with a bucket loader and the outside walls will be lined with a geotextile filter. 

Perforated PVC pipe will be placed in the bottom of the trench to facilitate drainage to the 

collection sumps. The trench will then be filled in with gravel to a depth of 2 to 3 feet below 

grade. Geotextile will be placed over the gravel , and the trench will be backfilled to grade with 

the dirt previously removed. Figure 5-3 shows a cross-section of the interceptor trench. 

The water will be pumped from the trenches to the treatment system. The treatment process is 

shown in Figure 5-4. The first step in the treatment train is an equalization/settling tank. An 

equalization tank is used to minimize the flow fluctuations going to the treatment unit which are 

due to seasonal variations in precipitation . It is estimated that a I 0,000 gallon tank will be 

appropriate . The tank will also provide settling capacity. It is anticipated that iron and other 

metals will begin to precipitate once the groundwater is exposed to oxygen. An overflow weir in 

the tank will allow the precipitated metals to be removed from the process train. The next step in 

the treatment process is an inline filter for suspended solids removal. The filter will be followed 

with a hardness removal unit. An industrial water softener will remove calcium and other 

mineral s from the groundwater. Thi s is an important step because the minerals in groundwater 

tend to foul the various treatment units . 

The groundwater would then flow to an air stripper for organics removal. An air stripper uses a 

countercurrent air stream to extract volatile organics from water. The stripper usually consists of 

a tower which is filled with trays, plates, or packing material. This devices increase the surface 

area of contact between the water and the air. The size of the tower is based on the nature of the 

contaminants and the discharge requirements . The treated water is then discharged. 

The treated water may be passed through a liquid phase carbon unit and discharged to the 

drainage ditches adjacent to the patrol roads, eventually being discharged to Kendaia Creek. The 

carbon unit is not necessary to meet the treatment objectives, but may be used for polishing and 

protection during process upsets . 
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5.7.2 Protectiveness 

An evaluation of the criterion of protectiveness addresses several issues . The short- and long

term protectiveness to both human health and the environment has been considered. The 

following discussion will illustrate how this alternative meets these criteria. 

Short-term Protectiveness 

The first issue in short-term protectiveness is protection of the community during the remedial 

action. This alternative is protective of the community. Threat from releases during the 

excavation will be minimized using techniques described in Alternative RA25-4. The 

excavations of the interceptor trenches will be in areas where the concentrations of hazardous 

constituents in the groundwater are low. Because of the low contaminant concentrations in the 

groundwater, the emissions from the air stripper will meet all NYSDEC and EPA air standards, 

and will therefore be protective of human health. 

The short-term protectiveness to site workers has also been considered. The major routes of 

exposure during excavation, as described above, are direct contact with the affected soil and 

inhalation of vapors or particulates. Inhalation of benzene has been shown to result in 

unacceptable risk to future on-site construction workers . Personal protective equipment and 

appropriate air monitoring will be necessary to minimize worker exposure. 

Protection from exposure can be minimized through site access controls and the use of proper 

protective equipment for site workers, such as respirators, dust masks and Tyvek protective 

clothing. Air monitoring may be used to determine if there is a significant threat from the 

inhalation of vapors or particulates . Dust generation at the excavation can be minimized by 

using water or other dust control chemicals. It should also be noted that all the site workers will 

be required to meet all the OSHA training and medical monitoring requirements prior to working 

on-site. 

Another part of the short-term protectiveness criterion is assessing the environmental impacts 

during the remedial action . There wi ll be few environmental impacts. As described above, there 

is little potential for release of hazardous constituents during the excavations . There are no 

sensit ive environments which will be disturbed by the construction activities. 
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The last item to be considered is the time until treatment is accomplished . Excavation of soil and 

should take 2-3 months depending on weather. It is difficult to assess the length of time required 

to treat the groundwater. However, an initial estimate indicates that it may be necessary to run 

the air stripper for less than one year. Construction and start-up of the system shou ld take 2 to 4 

months . 

The R1 concluded that there is negligible risk to the ecosystem at SEAD-25. The environment 

wou ld not be impacted by implementation of this remedy. 

Long-term Protectiveness 

The assessment of the long-term protectiveness of Alternative RA25-5 can be divided into two 

major categories: an assessment of the magnitude of the residual risk, and an evaluation of the 

adequacy and reliability of the controls used for the waste residuals. The source of groundwater 

and surface water contamination will be permanently removed upon excavation of the soil and 

sediment. 

The treatment system will be run until the concentrations of organics in the groundwater are 

below the NYSDEC criteria for Class GA groundwaters. The most contaminated soi l will be 

removed. There will be little or no treatment residuals . Any soi ls removed for the trenches will 

be from areas in which previous soil sampling has indicated little or no soil contamination. This 

soil can be used as fill. Other soils could be treated on-site or sent off-site to an appropriate 

treatment, storage, and disposal facility. The only potential treatment residual is spent activated 

carbon ; if carbon is used to polish the liquid stream. This carbon would be sent off-site for 

regeneration or disposal. 

5.7.3 Reductions 

Alternat ive RA25-5 would remove the source of groundwater and surface water contamination 

from the site. The air stripping action would effectively reduce the mobility, toxicity, and 

volume of the hazardous constituents present at the site. The interceptor trenches will effectively 

eliminate the mobi li ty of the plume, and ensure that no off-site migration occurs. The volume of 

contaminated groundwater will decrease over time as the organics are removed. A large volume 

of contaminated groundwater will be removed during the removal action if the excavation is 

performed when the groundwater is high. 
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5.7.4 Permanence 

The permanence of the alternative has also been assessed . Once the groundwater at the site 

meets the treatment criteria, the remedial action would be considered permanent. The most 

contaminated soil and will be disposed of off-site. 

5.7.5 Compliance with ARARs 

Alternative RA25-5 will comply with all ARARs. A list of the ARARs for this site 1s m 

Appendix C. 

5.7.6 Implementability 

The discussion of implementability is divided into three sections, technical feasibility, 

administrative feasibility, and availability of services and materials. Technical feasibility 

describes items such as construction and operation, technology reliability, and monitoring 

considerations. Administrative feasibility addresses issues such as permitting, interaction with 

NYSDEC and EPA, and community relations. Availability of services and materials describes 

the ease of obtaining vendors and equipment, and the availability of off-site disposal capacity. 

Technical Feasibility 

The technical feasibility of Alternative RA25-5 is high. The soi l removal is technically feasible, 

as described previously. Interceptor trenches will collect more water than individual recovery 

wells , which are limited by a small radius of influence. Air stripping is a proven technology for 

volatile organic compounds, and the compounds that exceed ARARs are volatile. Activated 

carbon could be used as a final effluent polishing step and has been proven to be effective in 

capturing the contaminants of concern. 

Another aspect of technical feasibility is the ease with which additional work may be conducted. 

The groundwater treatment technology will not interfere with the source removal activities, since 

all work can be conducted in a different portion of the site. 

Administrative Feasibility 

The administrative feasibility of this alternative is very good . All work will be conducted on

site, and based on groundwater concentrations, VOC emissions are not expected to require 
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control equipment. Nonetheless air stripper vendors have extensive experience in complying 

with air emission regulations. Construction permits necessary for the activities are readily 

attainable. 

Coordination with the various regulatory agencies is also important. As discussed previously, 

the Army has coordinated the entire remedial program with both EPA and NYSDEC, and will 

consider input from both these agencies in the final remedy selection. It is anticipated that any 

issues arising with the regulatory agencies will be addressed prior to remedy selection. 

Availability of Services and Materials 

Materials and services necessary to accomplish this alternative are readily available. All of the 

equipment necessary for this technology is standard. The excavation and treatment equipment is 

readily available from a number of contractors . 

5.7.7 

Capital costs for Alternative RA25-5 are estimated to be$ 926,787. A 20% contingency cost has 

been added to the capital cost estimate for each alternative. Annual O&M costs, including 

quarterly groundwater monitoring, are estimated to be $ 194,483. This includes energy, 

equipment maintenance, and replacement of spent carbon and filter beds for the air stripping 

system. Costs are also included for fencing and maintaining restrictions for residential 

development since this alternative restricts future residential use of the site. The total present 

worth cost for Alternative RA25-5 (the sum of the O&M present worth cost and the capital costs) 

are estimated to be$ I, 121 ,270 . 

5.8 

5.8.1 

ANALYSIS OF RA25-6 SOURCE REMOVAL, OFF-SITE DISPOSAL, 

AND AIR SP ARGING OF GROUNDWATER 

Definition of Alternative RA25-6 

Alternative RA25-6 involves the excavation and removal of soil as described in a lternative 

RA25-4 and the installation of air sparging trenches as described in RA25-3Groundwater 

recovered during the excavation wi ll be treated in an air stripping system, simi lar to that 

described under alternative RA25-4. 
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5.8.2 Protectiveness 

An evaluation of the criterion of Protectiveness must address several issues. The short- and 

long-term protectiveness to both human health and the environment must be considered . The 

following discussion will show how this alternative meets these criteria. 

Short-term Protectiveness 

As described for RA25-3 and 4, this alternative is protective of the community. Precautions 

wou ld be taken to protect construction workers. Construction and start-up of the air sparging 

system shou ld take 2 to 3 months . Excavation should take 2-3 months depending on the weather. 

The R1 concluded that there is negligible risk to the ecosystem at SEAD-25 . The environment 

would not be impacted by implementation of this remedy. 

Long-term Protectiveness 

The assessment of the long-term protectiveness of Alternative RA25-6 can be divided into two 

major categories: an assessment of the magnitude of the residual risk, and an evaluation of the 

adequacy and reliab ility of the controls used for the waste residual s. As mentioned previously, 

there w ill be little to no treatment residual s. 

The treatm ent system wi ll be run until the concentrations m the groundwater are below the 

NYSDEC criteria for Class GA groundwaters . Excavated soils will be disposed of off-site. 

5.8.3 Reductions 

Alternative RA25-6 would be effective in reducing the mobility, and volume of the hazardous 

constituents present at the site, and effective in reducing the toxicity. The air sparging system 

wil l reduce the vo lume of contaminated groundwater through in s itu treatment. The toxicity of 

the constituents present in the groundwater will be diminished through aerobic biodegradation 

and vo latilization. Mobility, volume, and toxicity for soil, willwill be greatly reduced . 
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5.8.4 Permanence 

The permanence of the alternative must also be assessed . Once the groundwater at the site meets 

the treatment criteria, the remedial action would be considered permanent. 

5.8.5 Compliance with ARARs 

Alternative RA25-6 will comply with all ARARs. A list of the ARARs for this site is m 

Appendix C. 

5.8.6 Implementability 

A discussion of implementability can be divided into three sections, technical feasibility, 

administrative feasibility, and availability of services and materials. Technical feasibility 

describes items such as construction and operation, technology reliability, and monitoring 

considerations . Administrative feasibility addresses issues such as permitting, interaction with 

NYSDEC and EPA, and community relations . Availability of services and materials describes 

the ease of obtaining vendors and equipment, and the availability of off-site disposal capacity. 

As mentioned previously for the technologies/approaches cited in RA25-3 and 4, there are no 

foreseeable problems with implementing this approach . 

Availability of Services and Materials 

Materials and services necessary to accomplish this alternative are readily available. All of the 

equipment necessary for this technology is standard. The excavation and trench installation 

equipment is readily available from a number of contractors . 

5.8.7 

The capital costs are estimated to be$ 869,836, including$ 57,000 for the design and treatability 

studies. Costs are al so included for fencing and maintaining restrictions for residential 

development since the site is restricted from future residential use. Annual O&M costs for the 

system are estimated to be $ 541 ,751. The total present worth costs for Alternative RA25-6 are 

estimated to be$ 1,4118,587. The present worth costs for this alternative were estimated with a 

5% escalation rate and assumes a IO year treatment time for air sparging and 20 years of 

groundwater monitoring. A 20% contingency cost has been added to the capital cost estimate for 

each alternative. However, the cost estimate for this alternative probably has a higher degree of 
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uncertainty than others due to the need to perform treatability testing prior to implementation for 

both air sparging. 

5.9 COMPARATIVE ANALYSIS OF ALTERNATIVES 

5.9.1 Introduction 

This section compares each of the alternatives with respect to the each of the evaluation criteria. 

The following discussion will rate each of the alternatives with regard to the evaluation criteria 

and identify the relative advantages and disadvantages of each . This comparison will provide the 

information necessary to choose the most appropriate alternative for this site. 

The discussion is divided into two groups. The first group, the threshold criteria, includes the 

overall protection of human health and the environment and compliance with ARARs. The next 

group considers the remainder of the evaluation criteria: long term effectiveness and 

permanence, reduction of toxicity, mobility, and volume through treatment, short-term 

effectiveness, implementability, and cost. Table 5-1 presents a summary of the scores assigned 

to each alternative for all of the ranking criteria.. Table 5-lA shows the reduction in human 

health risk which is achieved upon implementation of each alternative. Table 5-2 summarizes 

the costs associated with each alternative. Tables 5-lA and 5-2 include human health risk 

calculations and costs for residential scenarios which are presented and discussed below in 

Section 5.10. Table 5-3 lists each of the alternatives in relative order of ranking from highest to 

lowest for costs, effectiveness, and implementability. 

5.9.2 Threshold Criteria 

The first two criteria are overall protection of human health and the environment and compliance 

with ARARs. Each alternative must meet these threshold criteria to be carried through the 

ranking process . With the exception of the RA25-1 (No-action), which was retained for 

comparative purposes, all the alternatives rated highly for ARAR compliance and protectiveness 

of human health and the environment. While the more aggressive alternatives will achieve 

ARAR compliance sooner than approaches employing natural mechanisms, all are expected to 

comply with ARARs and clean-up goal s. 

Table 5-1 A presents human risk predicted at the site after implementation of each of the above 

alternatives compared to the risk calculated in the baseline ri sk assessment. Risk was calculated 

not only for the intended use of the site (industrial), but also for the future residential scenario . 
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TABLE 5-1 
SENECA ARMY DEPOT 

SEAD-25 and 26 FEASIBILITY STUDY 

DETAILED ANALYSIS OF SEAD-25 REMEDIAL ALTERNATIVES 

IALT. I 
TECHNOLOGY AND 

PROCESSES I EFFECTIVENESS 
t ROTECTIVENESS 

... 
ARAR/SCGs EFFECTIVENESS 

Compliance of Human Health l and Environment Short-term Long-term 

RA25-1 INo action I 0 8 9 I 6 

RAZS-Z 
1
1nstitutio_nal Controls/Natural 
Attenuation of groundwater 6 I 12 9 I 10 

RA2S-J 
1
Bioventing of Soil /Air Sparging of 
Groundwater I 10 I 18 I 8 I 16 

RA2S-Ja 
1
Bioventing of Soils /Natural 
Attenuation of groundwater I 10 18 8 I 15 

SourceRemoval /Off-s ite 
RA25-4 IDisposal /Natural Attenuation of I 10 I 18 I 8 9 

Groundwater 

RAZS-S 
1
so~rce Removal/Off-site Disposal/ Air I 
Stnppmg of groundwater 

10 I 18 7 9 

RA2S-6 1
sourc~ Removal/Off-site Disposal /Air 
Spargmg of groundwater 

10 18 7 9 

h :eng\seneca\sead25\fs\draft\tables\five\tabl5-1.wk4 Page 1 of 1 

- J __ Jl\1P!,,EME~T ABILITY I --CO~T_ I 

• £~~,~~[ !::,'.:: ,:::;,,,_ A•a,lab,li+ ,esemWorth 

2 f o I o I - 9 - I o I 3 I 15 

I 4 I o I 3 I 8 I I I 3 I 14 I 

I 9 I 5 I 5 I 7 1 I 3 I 12 I 

I 9 I 5 I 5 I 9 I 1 I 3 I II 

I 4 I 3 I 3 I 9 I 1 I 3 I 8 I 

I 4 I 3 I 3 I 7 I 3 8 

4 3 3 7 I 3 7 

- -

TOTAL 
SCORE 

52° 

70 

94 

94 

76 

73 

72 
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TABLE 5-IA 
SENECA ARMY DEPOT 

SEAD-25 and 26 FEASIBILITY STUDY 

SUMMARY OF TOTAL RECEPTOR RISK FOR SEAD-25 REMEDIAL ALTERNATIVES 

II 
'ALT. 

TECHNOLOGY AND 
PROCESSES 

I Baseline Risk Assessment 
~ndustrial Alternatives 

5-2 

IRA25-3 

RA25-3A 

A25-4 

IRA25-5 

No action 

Institutional Controls/Natural 
Attenuation ( I) 

Bioventing Soil/Air Sparging 
Plume 

Bioventing Soil /Natural 
Attenuation of Plume 

Source Removal /Off-s ite 
Disposal/Natural Attenuation 

Source Removal/Off-site 
Disposal/ Air Stripping Plume 

RA25-6 
i' 

Source Removal/Off-site 
Disposal/Air Sparging of Plume 

I 
Residential Alternatives 

I
RA2S-JR !Bi~venting_Soil/Air Sparging of 1-

Plume/Sed1ment Removal 

r - Biov~nting Soil/Natural -~ I 
A25-3AR Attenuation of Plume/Sediment 

Removal 
- ·----·- -- _· - . ----

Future Residential (Child & ~~ult) Future On-Site Construction Workers 
CHILD ADULT CANCER 

Current Site Worker 

CHILD I ADULT I CANCER 
HAZARD HAZARD RISK 

CHILD I ADULT I CANCER 
HAZARD HAZARD RISK 

- - - - I 
HAZARD HAZARD rusK 

INDEX INDEX 

NA I E-03 1 2E-07 II 

NA IE-03 2E-07 

NA I E-03 2E-07 

NA IE-03 2E-07 

NA IE-03 2E-07 

NA lE-03 2E-07 

NA IE-03 2E-07 

NA lE-03 2E-07 

NA I I E-03 1 2E-07 ll 

NA I ~ I E-Q3 , __ 2E-07 ll _ 

INDEX INDEX INDEX INDEX 

IE+0 I I 

IE+00 

IE+00 

IE+00 

IE+00 

IE+00 

IE+00 

lE+00 

SE-01 1 

SE-01 I 

sE+oo [ J E-~ II N~ =- ~ [-
4E+O_oJ 

2E-01 8E-04 NA 4E+00 

2E-0I 8E-04 NA 4E+00 

2E-0I 8E-04 NA 3E-0I 

2E-01 8E-04 NA 3E-0I 

2E-0I 8E-04 NA _ j _ 3E-0I 

2E-0I 8E-04 NA 

2E-0I 8E-04 NA 

JE-_01L -~7-J l ~:i_ 
IE-Ol f - -- 7E-OJ [ - NA --- ,---

3E-0I 

3E-01 

3E-0I I 

3E:Oil 

4E:.Q6 I 
- J 

4E-06 

4E-06 

8E-07 

8E-07 

8E-07 

8E-07 

8E-07 

8E-07 I 

=8_f:-J 
( 1) Risk values are shown for comparison purposes if institutional controls were not in place. The risk in this under this scenario would actually 
not exist since there would be no human receptor under this alterative. 
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Table 5-2 

Cost Summary for SEAD-25 Remedial Alternatives 

Industrial Alternatives: 

Alternative Capital Costs 

RA25-l $0 

RA25-2 $40,125 

RA25-3 $393,352 

RA25-3A $248,909 · 

RA25-4 $846,4 17 

RA25-5 $926,7876 

RA25-6 $869,836 

Residential Alternatives: 

RA25-3R $480,120 

RA25-3AR $336,281 

October 1998 

Present Worth 

Costs 

$0 

$484,678 

$512,886 

$693 ,787 

$367,156 

$194,483 

$541 ,751 

$494,521 

$714,166 

O&M Total Present Worth 

Costs 

$0 

$524,803 

$906,238 

$942,695 

$1 ,213,572 

$1,121 ,270 

$1 ,411 ,587 

$974,641 

$1,050,447 
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Table 5-3 

Remedial Alternatives Ranking 

Cost Effectiveness Implementability 

Alternative Score Alternative Score Alternative Score 

RA25-1 15 RA25-3 71 RA25-3a 13 

RA25-2 14 RA25-3a 70 RA25-4 13 

RA25-3 12 RA25-4 55 RA25-l 12 

RA25-3a 11 RA25-5 54 RA25-2 12 

RA25-4 8 RA25-6 54 RA25-3 11 

RA25-5 8 RA25-2 44 RA25-5 11 

RA25-6 7 RA25-1 25 RA25-6 11 
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By recalculating human health risks as performed in the Remedial Investigation after attaining 

the clean-up goals set forth in Section 2.0, human health risk will be acceptable for both the 

current site worker and future on-site construction worker under Alternatives RA25-3, RA25-3A, 

RA25-4, RA25-5 , and RA25-6 . Human health risk would remain unacceptable for the future on

site construction worker under Alternative RA25- l and 2 since the remediation of site soils 

would not be addressed. Supporting human health risk assessment calculations are included in 

Appendix G. 

5.9.3 Other Considerations 

5.9.3.1 Short-term Effectiveness 

Alternative RA25-l (No-action) and RA25-2 (Institutional Controls, and Natural Attenuation of 

Plume) were ranked highest for short-term protection of human health and the environment. 

Neither of these alternatives require any construction of remedial systems and therefore pose the 

least risk to the community and on-site workers, and do not create any adverse environmental 

impacts. These alternatives would however, take longer to achieve the remedial response action 

objectives than other alternatives evaluated .. 

Alternatives RA25-3 (Bioventing of Soi l, and Air Sparging of Groundwater), RA25-3A 

(Bioventing of soil and natural attenuation of groundwater), and RA25-4 (Source Removal, , 

Off-site Disposal, & Natural Attenuation of groundwater) were rated equally and ranked slightly 

below a lternative RA25-2 (Institutional Controls, and Natural Attenuation of Groundwater 

Plume,). Alternatives RA25-5 (Source Removal , Off-site Disposal , & Air Stripping of Plume) 

and RA25-6 (Source Removal , , Off-site Disposal, & Air Sparging of Plume) ranked just below 

RA25-3 and RA25-4 because they involve excavation of the source soil s, which would lower 

short-term protection to workers, and involve treatment techno logies that result in the 

volati li zation of organic contaminants. In general , all the alternatives scored relatively high for 

short-term protection. 

5.9.3.2 Long Term Effectiveness 

The cr iterion of long-term effectiveness addresses the long-term protectiveness to human health 

and the environment, permanence of the remedial alternative, magnitude of remaining risk and 

adequacy and reliability of controls . . Alternative RA25-3 (Bioventing of Soi l and Air Sparging 

of Plume) ranked highest for long-term effectiveness because it ranks as a permanent solution, 

and is considered an on-site treatment. Alternative RA25-3A (Bioventing of soils and natural 

attenuation of groundwater) ranked just below RA25-3 because of the longer term groundwater 
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monitoring required. Alternatives RA25 -2 (Institutional Contro ls, and Natural Attenuation of 

Plume),RA25-4 (Source Removal , Off-site Disposal, & Natural Attenuation of Plume), RA25-5 

(Source Removal , Off-site Disposal, & Air Stripping of Plume) and RA25-6 (Source Removal , 

Off-site Disposal, & Air Sparging of Plume) scored lower because they are not considered as 

on-site treatment, and do not qualify as permanent 

5.9.3.3 Reductions 

SEAD-25 alternatives were ranked relative to the decreases in the volume/toxicity, mobility, and 

permanence of the hazardous constituents present at the site. 

The No-action alternative (RA-25-1) and RA-25-2 (institutional controls and natural 

attenuation) ranked the lowest in this category because these alternatives do not effectively 

reduce the volume, toxicity, or mobility of the hazardous constituents at the site. RA25-3 

(Bioventing of soils and air sparging of groundwater) and RA25-3A (Bioventing of soils and 

natural attenuation) ranked the highest in this category because they both effectively reduce the 

volume/toxicity and mobility of the hazardous constituents in both soil and groundwater using 

on-site treatment technologies . RA25-4 (Source removal , off-site disposal and air stripping of 

groundwater), RA25-5 (Source removal , off-site disposal , and air stripping of groundwater), and 

RA25-6 (Source removal , off-site disposal, and sparging of groundwater) ranked lower because 

they rely on a non-destructive technology (excavation) as the remedial action for on-site soils .. 

RA25-3 (Bioventing of soil and air sparging of groundwater) and RA25-3A (Bioventing of soil 

and natural attenuation of groundwater) ranked the highest for reduction in mobility of wastes 

because they treat both the soils and groundwater and therefore reduce the overall volume of 

wastes at the site by 90-100%. RA25-4, RA25-5 and RA25-6 do not reduce the mobility of 

hazardous constituents by at least 60% because of the off-site landfilling of source soils and 

therefore rank slightly lower in this category. RA25- l and RA25-2 rank the lowest in this 

category because they essentially do not effectively treat either soils or groundwater. 

All of the alternatives that involve active treatment are considered permanent once the remedial 

action objectives are met . Alternative RA25-3 (Bioventing of Soil, and Air Sparging of 

Groundwater Plume)) and RA25-3A (Bioventing of soil and natural attenuation) received the 

highest ranking because they permanently destroy all the contaminants of concern. The No

action alternative received the lowest score because most of the contaminants are not treated or 
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removed . The remaining alternatives (RA25-2, RA25-4, RA25 5, and RA25-6) received equal 

ranking because they invo lve excavation and off-site disposal of soi ls. 

5.9.3.4 Implementability 

The alternatives carried to the detailed analysis score well on implementability. For technical 

implementability , alternatives RA25-1 (No action), RA25-3A (bioventing and natural 

attenuation) and RA25-4 (excavation and natural attenuation) scored slightly higher than the 

other alternatives due to the ease of construction (either no construction at all , or no construction 

to address groundwater contamination). Alternative RA25-2 (Institutional Controls, and Natural 

Attenuation of Plume) ranked slightly lower since this future remedial action may be necessary. 

Alternatives RA25-3 , 5, and 6 ranked lowest due to the uncertainties associated with air sparging 

(i .e. mounding, effects of fluctuating groundwater table) and implementing groundwater 

collection in a collection trench . 

The No-action alternative scored lowest for administrative implementability , due to the 

extensive coordination with EPA and NYSDEC for justification and approval of this remedial 

alternative. All of the other alternatives were ranked equally as requiring "normal coordination" 

with agencies and for obtaining necessary permits and approvals. 

All the alternatives scored equally for availability of services and materials. 

5.9.4 Cost 

Capital costs and operating and maintenance costs were estimated for the six remedial action 

alternatives . Capital costs include those costs for professional labor, treatability study costs, 

construction and equipment costs, site work, monitoring and testing, and treatment and disposal 

costs . Operating costs include administrative and professional labor costs, monitoring, and 

uti I ities. Administrative costs include the costs for restricting future land use to non-residential. 

All costs discussed are present worth estimates using a common discount rate of 5%. Table 5-2 

summarizes the capital and operating costs for alternatives RA25-1 through RA25-6 . 

Alternative RA2 5- I (No-action) is not considered to have any associated capital or operating 

costs . This alternative is used as a basis of comparison for all other alternatives. RA25-2 

(Institutional Controls, and Natural Attenuation of Plume) ranked highest for costs of the 

remainin g fi ve alternatives other than the no-action alternative. This alternative has no capital 

construction costs other than fencing and professional labor. Operating costs are for annual 
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groundwater monitoring with a planned life of 150 years. This is based upon groundwater 

modeling that suggests that concentrations of volatile organics would meet the GA groundwater 

standards in this time frame by natural attenuation . The total present worth cost for RA25-2 is 

$524,803. RA25-3 was the next highest ranking alternative for costs after RA25-2 with a total 

present worth cost of $906,238. Capital costs for this alternative are estimated to be $393,352 

and include equipment costs for a soil bioventing system and groundwater air sparging system, 

treatability studies, site work, professional labor, and engineering design and construction costs. 

The operating costs include costs for operation of the bioventing system for 5 years and 

operation of the air sparging system for IO years. RA25-3A was ranked slightly lower than 

RA25-3 because the total present worth cost of this remedial action alternative was estimated to 

be slightly higher at $992,714. The capital costs for this alternative were estimated to be 

$248 ,909 which is lower than the capital costs for RA25-3 . However, the operating costs were 

estimated using a planned life of 20 years for monitoring the natural attenuation Off-site soil 

disposal costs increased the cost of the remaining alternatives above alternatives which 

incorporated on-site treatment. 

5.9.5 Conclusions and Recommendations for Industrial Scenario 

The baseline human health risk assessment indicates that under the current and future use of the 

site, noncarcinogenic human health risk values are not within the EPA target ranges. Therefore, 

remedial action must be taken. Based on the conclusions in the RJ , there is negligible ecological 

risk at SEAD-25. 

All of the alternatives, with the exception of the RA25-1 (No-action) and RA25-2 (institutional 

controls and natural attenuation), which does not address soils at SEAD-25, will meet the site 

specific remedial objectives. Table 5-1 A shows the reduction in human health risk upon 

implementation of the remedial alternatives. For the future on-site construction worker, non

carcinogenic risk is reduced from 4 to 0.3 under alternatives RA25-3 , -3A, -4, -5, or -6 . 

Alternative RA25- I and RA25-2 are ruled out since they will not result in acceptable risk to the 

future on-site construction worker. 

Alternative RA25-3 (Bioventing of Soil and Air Sparging of Plume) and RA25-3A (Bioventing 

of Soil and Natural Attenuation of Plume) rank highest. They ranked highest in terms of ARAR 

compliance, protectiveness, effectiveness and reductions. RA25-3 ranked higher in effectiveness 

due to its ability to achieve groundwater ARARs more quickly without long-term monitoring. 

RA25-3A ranked hi gher in implementability since air sparging, which may be subject to some 

technical implementation obstacles is not a part of this alternative. Of the alternatives which 
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result in acceptable human health risk, alternatives RA25-3 and RA25-3A are the least expensive 

alternatives (RA25-3 is less expensive than RA25-3A). 

5.10 RESIDENTIAL ALTERNATIVES 

5.10.1 Introduction 

According to the Seneca Army Depot Local Redevelopment Authority, and as documented in the 

Reuse Plan and Implementation Strategy (October, 1997), the intended future use of SEAD-25 is 

industrial. However, the future residential scenario has been considered in this FS for the 

following reasons: 

I . The area directly east of SEAD-25 is designated as residential. 

2 . To comply with Army guidance, which states that alternatives consistent with property use 

without restriction should be considered to compare life-cycle institutional control costs with 

more conservative clean-up alternatives (DAIM-BO, "Army Guidance for Using 

Institutional Controls in the CERCLA Process" ). 

As discussed in Section 2.0, to achieve acceptable human health risk under the residential 

scenario, sediment must be incorporated as a media of concern, in addition to soil and 

groundwater which were considered under the industrial scenarios. In order to evaluate 

residential scenarios, the removal of sediment has been incorporated into the two highest ranking 

alternatives under the industrial scenario . These residential scenarios are presented in this 

section and compared with their respective industrial alternatives with regards to human health 

risk and cost only. 

5.10.2 Alternative RA25-3R: Bioventing of Soil/Air Sparging of 
Groundwater/Sediment Removal 

Alternative RA25-3R would be implemented exactly as alternative RA25-3 except that sediment 

from the ditches surrounding SEAD-25 would be excavated and disposed off-site. The quantity 

of sediment to be removed is defined in Section 2.0 as Case II in Table 2-10. Approximately 370 

cubic yards of sediment would be removed from these ditches. 

5.10.2.1 Human Health Risk Reduction 

As shown in Table 5-1 A, human health risk for the future resident would be reduced by 

removing sediment from the site. Since sediment would be removed from the site, risks from 

surface water at the site would also be reduced. Non-carcinogenic risk to a child receptor would 
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be reduced from 1 under Alternative RA25-3 to 0.3 under Alternative RA25-3R. Carcinogenic 

risk would be reduced from 8 x 10-4 to within the acceptable EPA target range (5 x 10-5). 

Supporting risk calculations are provided in Appendix G. 

5.10.2.2 Cost 

The incremental present worth cost to remove sediment from the site to achieve acceptable 

human health risk under the residential scenario is $68 ,403 . Capital costs under the residential 

scenario increase from $393,352 to $480,120 due to excavation and disposal costs. The present 

worth of annual O&M costs are reduced from $512,886 to $494,521 (reduction of $2,400 per 

year) due to the elimination of costs associated with restricted use of the site. 

5.10.3 Alternative RA25-3AR: Bioventing of Soil/Natural Attenuation of 
Groundwater/Sediment Removal 

Alternative RA25-3AR would be implemented exactly as alternative RA25-3A except that 

sediment from the ditches surrounding SEAD-25 would be excavated and disposed off-site. The 

quantity of sediment to be removed is defined in Section 2.0 as Case II in Table 2-10. 

Approximately 370 cubic yards of sediment would be removed from these ditches. 

5.10.3.1 Human Health Risk Reduction 

As shown in Table 5-1 A, human health risk for the future resident would be reduced by 

removing sediment from the site . Since sediment would be removed from the site, risks from 

surface water at the site would also be reduced . Non-carcinogenic risk to a child receptor would 

be reduced from 1 under Alternative RA25-3A to 0.3 under Alternative RA25-3AR. 

Carcinogenic risk would be reduced from 8 x I o-4 to within the acceptable EPA target range (5 x 

I o-5) . Supporting risk calculations are provided in Appendix G. 

5.10.3.2 Cost 

The incremental present worth cost to remove sediment from the site to achieve acceptable 

human health risk under the residential scenario is $57,733. Capital costs under the residential 

scenario increase from $248,909 under the industrial scenario to $336,281 due to excavation and 

disposal costs. The present worth of annual O&M costs are reduced from $743 ,805 to $714,166 

(reduction of $2,400 per year) due to the elimination of costs associated with restricted use of the 

site. 
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6.0 DETAILED ANALYSIS OF SEAD-26 ALTERNATIVES 

6.1 GENERAL 

For SEAD-26, RA26- l through RA26-4 have been retained for detailed analysis. Further 

definition of each alternative is presented and the same criteria used in Section 3.0 is applied to 

evaluate these alternatives . The results of detailed screening are presented in Table 6-1. 

Proposed remedial alternatives were screened using the detailed alternative ranking tables 

provided in the NYSDEC TAGM-"Selection of Remedial Actions at Inactive Hazardous Waste 

Sites." Cost estimate summaries are provided for each alternative in Table 6-2. More detailed 

cost information is in Appendix D. 

Since based on the conclusions of the baseline risk assessment for SEAD-26, human health risk 

is presently within EPA target ranges for both the intended future use of the site (industrial), as 

well as the future residential scenario. Therefore, the alternatives analyzed in this section are 

considered to be app licable for both the industrial and residential scenario. 

6.2 ANALYSIS OF RA26-1 NO-ACTION 

6.2.1 Definition of Alternative RA26-1 

The No-action alternative means that no remedia l activities will be undertaken at the site. No 

monitoring or security measures will be undertaken other than those currently implemented at 

the site. Any attenuation of the threats posed by the site to human health and the environment 

would be the result of natural processes. Groundwater monitoring activities have previously 

included quarterly monitoring of approximate ly 11 wells in place at the site but will not continue 

under this alternative. Current security measures include the SEDA-wide security activities 

which effectively eliminates public access to the_ area. This is required because the site is located 

within the area of the facility which includes the storage of munitions. Access to the this site 

will be limited as long as SEDA is active. If SEDA is deactivated, munitions will no longer be 

stored . Security activities are part of normal base activities and will continue while this parcel is 

under Army control. However, the costs associated with security activities and groundwater 

monitoring are not included as part of this alternative. 

This alternative has been retained and will be used as a baseline for comparison with all of the 

other alternatives developed as part of this feasibility study. 
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6.2.2 Protectiveness 

The protectiveness of this and all alternatives are assessed with regards to short- and long-term 

protectiveness to both human health and the environment. The Baseline Risk Assessment (BRA) 

performed as part of the Remedial Investigation (RI) indicates that, in the short-term, the No

action alternative is protective of human health, since the calculated carcinogenic risk for current 

site workers is 1.1 x 10-6, which is at the lower end of the EPA target risk range (1.0 x 10-4-1.0 

x I o-6). The non-carcinogenic risk HI of 0.004 is less than the 1.0 criterion and is protective of 

human health. Since the current SEDA security measures prevent public access to the site, there 

is little or no risk to the public because there is no exposure. According to the baseline risk 

assessment, ecological risk at this site is negligible. 

The No-action alternative provides long-term protectiveness of human health. As described in 

the BRA portion of the RI report, the intended future long term land use of the site is as an 

industrial land parcel. Under the current and intended future land use scenario, the BRA 

indicated that, the on-site concentrations are protective of human health in the future. 

6.2.3 Reductions 

Current site conditions indicate that reductions in the concentrations of the impacted soil, and 

groundwater at the site can be expected . Natural attenuation and degradation, through biological, 

photochemical and physical interactions between the constituents of concern and the 

soil/groundwater system have decreased the concentrations of pollutants in the soil. For 

chlorinated and heavier organic solvents, which show no sign of migrating to the groundwater, 

these decreases take longer. 

6.2.4 Permanence 

Natural attenuation processes are expected to gradually and permanently reduce the 

concentrations and toxicity of the BTEX compounds in the groundwater. However, this 

reduction would not be monitored under this alternative. 

6.2.5 Compliance with ARARs 

This alternative complies with the chemical- and location-specific ARARs specified in 

Appendix C. 
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groundwater to ARAR levels can be expected in the future . There are no promulgated soil 

standards to use as ARARs for comparison with on-site soil and sediment concentrations . 

6.2.6 Implementability 

The criterion of implementability is not applicable to the no-action alternative since there are no 

activities occurring. There would still be security activities, as described above, as well as some 

administrative requirements but these activities are performed as part of the existing security 

program because this is an active military installation. These peripheral activities are already 

occurring and will continue until the intended use of the site changes. 

6.2.7 Cost 

There are no costs associated with the no-action alternative . The costs associated with the 

monitoring and security described above are covered through other mechanisms, and are not 

directly attributable to this remedial action. 

6.3 

6.3.1 

ANALYSIS OF RA26-2 INSTITUTIONAL CONTROLS AND NATURAL 

ATTENUATION OF PLUME 

Definition of Alternative RA26-2 

The institutional control and natural attenuation of plume alternative involves groundwater 

monitoring of natural attenuation of the groundwater plume. The groundwater plume will be 

treated through natural attenuation. This option includes groundwater monitoring similar to the 

program currently implemented at the site. Current monitoring activities include quarterly 

monitoring of a number of wells in place at the site. Current security measures include the 

SEDA-wide security activities which effective ly eliminate public access to the area. Cost 

estimates were prepared for 40 years of groundwater monitoring. Costs associated with security 

activities are not included as part of this alternative for reasons similar to RA25- l . 

6.3.2 Protectiveness 

The protectiveness of this and all alternatives will be assessed with regard to short- and long

term protectiveness to both human health and the environment. The RI indicated that, in the 

short-term, the no-action alternative is currently protective of human health . No migration of the 

contaminated groundwater has been observed . On ly one well was found to be impacted by 
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voes. There is no current use of the shallow groundwater at SEAD-26, and there are no plans 

to use this groundwater for drinking water in the near future. 

Another item to consider is time to completion. Modeling of the site (Appendix E) predicted 

that BTEX concentrations would meet ARARs in 20 years. The model parameters were highly 

conservative and natural attenuation of the groundwater should take less than the model 's 

estimate. 

The natural attenuation alternative will provide long-term protectiveness of human health and the 

environment, however, there is some uncertainty associated with long term protectiveness since 

off-site land use cannot be controlled. To date, the groundwater contamination is limited to one 

well and is not expected to migrate off-site. The Army intends to maintain a groundwater 

monitoring program and ensure that public health and the environment are protected, using 

institutional controls if necessary. As described in Section 7.0 of the baseline risk assessment 

(BRA) conducted for the RI report, the future long term land use of the site included a site 

construction worker assuming some construction activities could occur at this inactive site. 

6.3.3 Reductions 

Overtime, there will be a reduction in the voe concentrations in groundwater to levels below 

the NY State GA standards, and thus , there would be a reduction in toxicity of the impacted 

groundwater at the site . Natural attenuation can be expected, through dispersal of the hazardous 

constituents in the groundwater and natural biodegradation. Additionally, the volume of 

impacted groundwater is expected to decrease over time. 

6.3.4 Permanence 

The natural attenuation alternative does provide a permanent solution to groundwater 

contamination over the course of time .. 

6.3.5 Compliance with ARARs 

The natural attenuation alternative does comply with chemical-specific ARARs. Over time, the 

concentrations of voes in groundwater will be reduced to below the NY State GA standards. A 

li st of the ARARs for this alternative are in Appendix C. 

October 1998 
Page 6-4 

H \ENGISENECAISEAD25\FS\DFfNALISECTIONSISECTION6.DOC 



SENECA SEAD-25 and SEAD-26 DRAFT FINAL FS REPORT fo r SEAD-25 and -26 

6.3.6 Implementability 

Security activities, that would prevent on-site exposure. The concentrations of pollutants in 

several monitoring wells will be monitored in a manner similar to the current groundwater 

monitoring program. The land use will be restricted and residential development will be 

prohibited . These institutional controls will eliminate exposure and, therefore, maintain 

acceptable risk. 

6.3.7 

The costs associated with the natural attenuation alternative include monitoring costs. Since 

security is provided for the entire base this cost is not be directly attributable to this remedial 

action . The present worth cost of 40 years of quarterly monitoring is estimated to be $436,200. 

Capital costs for fencing and controls is $205 ,224. The total present worth cost of this 

alternative is $641 ,387. A contingency of 20% on the capital costs has been incorporated into 

this cost estimate. 

6.4 ANALYSIS OF RA26-3 AIR SPARGING OF PLUME 

6.4.1 Definition of Alternative RA26-3 

Alternative RA26-3 involves injecting air into the well that exceeded ARARs for VOCs (well 

MW26- 7). Vertical piping into the existing well will be used to deliver air to the groundwater. 

The air promotes vo latilization of the organic constituents in the groundwater, and also promotes 

aerobic biodegradation. Due to the low concentration of organics in the groundwater there is not 

a need for vapor recovery wells, or off gas treatment. Periodic groundwater monitoring will be 

used to assess the progress of the treatment. 

6.4.2 Protectiveness 

The short- and long-term protectiveness to both human hea lth and the environment must be 

considered. The following di scussion will show how this alternative meets these criteria. 

Short-term Protectiveness 

Several items are included in an assessment of the short-term protectiveness of Alternative 

RA26-3. The first issue is protection of the community during the remedial action. This 
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a lternative, like all the other alternatives, is protective of the community. The remediation wi ll 

be designed and implemented such that any air emissions generated by the air sparging system 

will be below all EPA and NYSDEC air quality standards. 

Protection from exposure can be minimized through site access controls and the use of proper 

protective equipment for site workers , such as respirators, dust masks and Tyvek protective 

clothing. Air monitoring may be used to determine if there is a significant threat from the 

inhalation of vapors or particulates. Dust generation at the excavation can be minimized by 

using water or other dust control chemicals. It should also be noted that all the site workers will 

be required to meet all the OSHA training and medical monitoring requirements prior to working 

on-site. 

Another part of the short-term protectiveness criterion is assessing the environmental impacts 

during the remedial action. There will be few environmental impacts . As described above, there 

is little potential for release of hazardous constituents during the construction of the air sparging 

system. There are no sensitive environments which will be disturbed by the construction 

activities. 

The last item to be considered is the tim e until treatment is accomplished . It is very difficult to 

assess the length of time required to treat the groundwater to the required concentration. It may 

be necessary to run the air sparging system for 10 years. Given the VOC concentration in the 

groundwater, this is a highly conservative estimate. Construction and start-up of the air sparging 

system should take 1 to 2 months. 

Long-term Protectiveness 

The assessment of the long-term protectiveness of Alternative RA26-3 can be divided into two 

major categories, an assessment of the magnitude of the residual risk, and an evaluation of the 

adequacy and reliabili ty of the controls used for the waste residual s. 

The treatment system will be run until the concentrations of BTEX in the groundwater are below 

the NYSDEC criteria for Class GA groundwaters. There will be little or no treatment residuals. 

Any so ils removed from the drainage ditch will be disposed of off-site. Thus, this alternative 

ranked hi ghly for long-term protectiveness. 
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6.4.3 Reductions 

Alternative RA26-3 would be effective in reducing the mobility, volume, and toxicity of the 

hazardous constituents present at the site. Air sparging will reduce the volume of contaminated 

groundwater through in situ treatment. The toxicity of the constituents present in the 

groundwater will be diminished through aerobic biodegradation and volatilization form in the 

aquifer. 

6.4.4 Permanence 

The permanence of the alternative must also be assessed. Once the groundwater at the site meets 

the treatment criteria, the remedial action would be considered permanent. 

6.4.5 Compliance with ARARs 

Alternative RA26-3 will comply with all ARARs. A list of the ARARs for this site 1s m 

Appendix C. 

6.4.6 Implementability 

A discussion of implementability can be divided into three sections, technical feasibility , 

administrative feasibility , and availability of services and materials. Technical feasibility 

describes items such as construction and operation, technology reliability, and monitoring 

considerations. Administrative feasibility addresses issues such as permitting, interaction with 

NYSDEC and EPA, and community relations. Availability of services and materials describes 

the ease of obtaining vendors and equipment. 

Technical Feasibility 

The technical feasibility of Alternative RA26-3 is average due to the uncertainties associated 

with an innovative in situ technology. The basis of this technology is the volatility of BTEX 

dissolved in the groundwater. Air is bubbled into the bottom of well MW26-7 which will cause 

the dissolved volatile solvents to undergo a phase transfer from the liquid phase to the gaseous 

phase. Given the low concentrations of BTEX, a vacuum collection system is not required. Air 

sparging systems are easy to implement, especially one as fundamental as what is required at 

SEAD-26. Hydraulically, there is the potential to cause the groundwater to mound in the area 
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surrounding the well due to the increase in pressure from the sparging system . This may cause 

the groundwater plume to spread around the well. 

Another aspect of technical feasibility is the ease with which additional work may be conducted. 

This technology will not interfere with other remedial activities. 

Administrative Feasibility 

The administrative feasibility of this alternative is good. There will be few air emissions from 

the sparging system due to the low VOC concentrations present. Construction permits necessary 

for the activities are readily attainable. 

Coordination with the various regulatory agencies is also important. The Army has coordinated 

the entire remedial program with both EPA and NYSDEC, and will consider input from both 

these agencies in the final remedy selection. It is anticipated that any issues arising with the 

regulatory agencies will be addressed prior to remedy selection. 

Availability of Services and Materials 

The materials and services necessary to accomplish this alternative are readily available. All of 

the equipment necessary for this technology is standard. 

6.4.7 Cost 

The capital costs are estimated to be $3 I 5,723 . A 20% contingency cost has been added to the 

capital cost estimate. However, the cost estimate for this alternative probably has a higher 

degree of uncertainty than others due to the need to perform treatability testing prior to 

implementation of air sparging. The capital cost includes $ 52,000 to conduct the required 

treatability studies . Annual O&M costs for the system are estimated to be $51 ,200 . The present 

worth cost of 10 years of air sparging and groundwater monitoring is $395 ,200. The total 

present worth costs for Alternative RA26-3 are estimated to be $710,918 . The present worth 

cost for this system were estimated with a 5% escalation rate and assumes a 10 year groundwater 

treatment and testing time. 
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6.5 ANALYSIS OF RA26-4 AIR STRIPPING OF PLUME 

6.5.1 Definition of Alternative RA26-4 

Alternative RA26-4 is the only "pump-and-treat" alternative. This alternative consists of the 

installation of a pump which will be used to extract the groundwater around the BTEX impacted 

wel l (MW26-7) and deliver it to a treatment unit. 

The treatment process is shown in Figure 5-4. The first step in the treatment train is an 

equalization/settling tank. An equalization tank is used to minimize the flow fluctuations going 

to the treatment unit which are due to seasonal variations in precipitation. It is estimated that a 

5,000 gallon tank will be appropriate. The tank will also provide settling capacity. It is 

anticipated that iron and other metals will begin to precipitate once the groundwater is exposed 

to oxygen. An overflow weir in the tank will allow the precipitated metals to be removed from 

the process train. The next step in the treatment process is an inline filter for suspended solids 

removal. The filter will be followed with a hardness removal unit. An industrial water softener 

will remove calcium and other minerals from the groundwater. This is an important step because 

the minerals in groundwater tend to foul the various treatment units . 

The next step in the process is the treatment unit. This alternative relies on an air stripper for 

removing organics from groundwater. An air stripper uses a countercurrent air stream to extract 

vo latile organics from water. The stripper usually consists of a tower which is filled with trays, 

plates, or packing material. This devices increase the surface area of contact between the water 

and the air. The size of the tower is based on the nature of the contaminants and the discharge 

requirements. The treated water is then discharged. Given the low concentrations of VOCs, air 

treatment will not be necessary to meet NYSDEC air standards . 

The treated water may be passed through a liquid phase carbon unit and discharged to the 

drainage ditches adjacent to the patrol roads, eventually being discharged to Kendaia Creek. The 

carbon unit is not necessary to meet the treatment objectives, but may be used for polishing and 

protection during process upsets . 
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6.5.2 Protectiveness 

An evaluation of the criterion of protectiveness addresses several issues . The short- and long

term protectiveness to both human health and the environment has been considered. The 

following discussion will illustrate how this alternative meets these criteria. 

Short-term Protectiveness 

The first issue in short-term protectiveness is protection of the community during the remedial 

action. This alternative is protective of the community. 

The short-term protectiveness to site workers has also been considered. It is likely that some 

level of personal protective equipment will be necessary to minimize worker exposure. 

Protection from exposure can be minimized through site access controls and the use of proper 

protective equipment for site workers, such as respirators, dust masks and Tyvek protective 

clothing. Air monitoring may be used to determine if there is a significant threat from the 

inhalation of vapors or particulates. Dust generation at the excavation can be minimized by 

using water or other dust control chemicals. It should also be noted that all the site workers will 

be required to meet all the OSHA training and medical monitoring requirements prior to working 

on-site. 

Another part of the short-term protectiveness criterion is assessing the environmental impacts 

during the remedial action. As described above, there is little potential for release of hazardous 

constituents during the excavations. There are no sensitive environments which will be 

disturbed by the construction activities. Thus, there will be few environmental impacts. 

The last item to be considered is the time until treatment is accomplished. It is difficult to assess 

the length of time required to treat the groundwater to the required concentration. However, an 

initial estimate indicates that it may be necessary to run the air stripper for IO years which is a 

highly conservative estimate. 

Long-term Protectiveness 

The assessment of the long-term protectiveness of Alternative RA26-4 can be divided into two 

major categories, an assessment of the magnitude of the residual risk, and an evaluation of the 

adequacy and reliability of the controls used for the waste residuals. 
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The treatment system will be run until the concentrations of BTEX in the groundwater are below 

the NYSDEC criteria for Class GA groundwaters. There will be little or no treatment residuals . 

The only potential treatment residual is spent activated carbon; if carbon is used to polish the 

liquid stream. This carbon would be sent off-site for regeneration or disposal. 

6.5.3 Reductions 

Alternative RA26-4 would effectively reduce the mobility, toxicity, and volume of the hazardous 

constituents present at the site. The volume of contaminated groundwater will decrease over 

time as the organics are removed . 

The extent of groundwater contamination to date indicates that migration of contaminated 

groundwater off-site is highly unlikely. 

6.5.4 Permanence 

The permanence of the alternative has also been assessed. Once the groundwater at the site 

meets the treatment criteria, the remedial action would be considered permanent. There will be 

minimal treatment residues , and these residues can be treated and/or disposed of off-site. 

6.5.5 Compliance with ARARs 

Alternative RA26-4 will comply with all ARARs. A list of the ARARs for this site is m 

Appendix C. 

6.5.6 Implementability 

The discussion of implementability is divided into three sections, technical feasibility, 

administrative feasibility, and availability of services and materials. Technical feasibility 

describes items such as construction and operation, technology reliability, and monitoring 

considerations. Administrative feasibility addresses issues such as permitting, interaction with 

NYSDEC and EPA, and community relations. Availability of services and materials describes 

the ease of obtaining vendors and equipment, and the availability of off-site disposal capacity. 
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Technical Feasibility 

The technical feasibility of Alternative RA26-4 is high . Air stripping is a proven technology for 

volatile organic compounds, and BTEX compounds are volatile. 

Another aspect of technical feasibility is the ease with which additional work may be conducted . 

This technology will not interfere with any future remedial activities, since it is a very 

unobtrusive approach . 

Administrative Feasibility 

The administrative feasibility of this alternative is very good. Construction permits necessary for 

the activities are readily attainable. 

Coordination with the various regulatory agencies is also important. As discussed previously, 

the Army has coordinated the entire remedial program with both EPA and NYSDEC, and will 

consider input from both these agencies in the final remedy selection . It is anticipated that any 

issues arising with the regulatory agencies will be addressed prior to remedy selection . 

Availability of Services and Materials 

Materials and services necessary to accomplish thi s alternative are readily available. All of the 

equipment necessary for this technology is standard. The excavation and treatment equipment is 

readily available from a number of contractors. 

6.5.7 

Capital costs for Alternative RA26-4 are estimated to be $358,211. A 20% contingency cost has 

been added to the cost estimate for each alternative. It should be noted that depending on 

whether RA25-4, 5, or 6 is chosen at SEAD-25 , the air stripping unit could be used to treat the 

groundwater extracted from SEAD-26, saving most of the capital costs associated with this 

alternative. 

Annual O&M costs, including quarterly groundwater monitoring, are estimated to be $57,400. 

Assuming a 5% escalation rate, the 10 year present worth O&M costs are $443 ,400 . This 

includes energy, equipment maintenance, and replacement of spent carbon and filter beds . The 
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total present worth costs for Alternative RA26-4 is the sum of the O&M present worth cost and 

the capital costs, which has been estimated to be $801 ,613. 

6.6 COMPARATIVE ANALYSIS OF ALTERNATIVES 

6.6.1 Introduction 

The purpose of this section is to compare each of the alternatives to each other with respect to 

the specific evaluation criteria. The following discussion will rate each of the alternatives with 

regard to the evaluation criteria and identify the relative advantages and disadvantages of each . 

This comparison will provide the information necessary to choose the most appropriate 

alternative for this site. 

The discussion is divided into two groups . The first group, the threshold criteria, include the 

overall protection of human health and the environment and includes compliance with ARARs. 

The next group considers the remainder of the evaluation criteria : long term effectiveness and 

permanence, reduction of toxicity, mobility, and volume through treatment, short-term 

effectiveness, implementability, and cost. Table 6-1 presents a summary of the analysis of each 

alternative in terms of the criteria. Table 6-2 summarizes the costs associated with each 

alternative. Table 6-3 lists the alternatives in order of decreasing conformance to requirements 

for each of the following categories : cost, effectiveness and implementability. 

6.6.2 Threshold Criteria 

The first two criteria are overall protection of human health and the environment and compliance 

with ARARs . These are called threshold criteria because each alternative must meet these in 

order to be carried through the process . With the exception of the No-Action alternative, which 

was retained for comparative purposes, all the alternatives were rated highly for ARAR 

compliance and protectiveness of human health and the environment. While the more aggressive 

alternatives will achieve ARAR compliance sooner than approaches employing natural 

mechanisms, all are expected to comply with ARARs and clean-up goal s. The No-action 

alternative scored poorly for protection of the environment due to the lack of monitoring 

incorporated into this alternative . 
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6.6.3 Other Considerations 

6.6.3.1 Short Term Effectiveness 

Alternative RA26- I (No-action) ranked highest in terms of short-term protection of human 

health and the environment. This is due to the low risk to human health and the environment that 

the site currently poses. Administrative and land use controls currently in place also contribute 

to the short-term effectiveness. Alternatives RA26-2 through RA26-4 were rated equally in 

terms of short term effectiveness. They were ranked slightly lower due to the time required to 

implement the remedy. RA26-2 (Institutional Controls, Natural Attenuation of Plume) is 

expected to take 36 years to meet ARAR levels for BTEX in groundwater. Alternative RA26-3 

(Air Sparging of Plume) and RA26-4 (Air Stripping of Plume) were also ranked slightly lower 

than the No-action alternative due to the potential treatment time. 

6.6.3.2 Long Term Effectiveness 

The criterion of long-term effectiveness addresses the long-term protectiveness to human health 

and the environment. Most of the evaluated alternatives are highly effective in eliminating the 

long-term threats. The results of the BRA indicate that for current and intended future use of this 

site, the risks are within the EPA target range for carcinogenic risks and below the acceptable 

target value for non-carcinogenic risks . There is no requirement to perform a risk-based 

remedial action since current site conditions are protective of human health. The environmental 

risk assessment concluded there was negligible risk at SEAD-26 to the environment. Because 

BTEX compounds exceed ARARs in the groundwater, the no-action alternative is not protective 

of the environment and ranked lowest. Alternative RA26-2 through RA26-4 were rated equally 

for long term effectiveness. All are expected to achieve clean-up goals and provide permanent 

solutions. 

6.6.3.3 Reductions 

Alternatives have been compared relative to the decreases in the volume/toxicity, mobility, and 

permanence of the hazardous constituents present at the site. 

With the exception of RA26- l (No-action), all the alternatives received the same score for 

volume/toxicity reduction. The No-action alternative was ranked lowest because there no-action 

taken to monitor ARAR exceedances. All of the other alternatives effectively reduce the volume 

and/or toxicity of contaminants at the site. However, the No-action alternative will not monitor 
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contaminants on-site, whereas the other alternatives will be shown to meet clean-up goals prior 

to their completion . The primary difference between the alternatives is the time to achieve the 

reductions. According to groundwater modeling results (Appendix E), Alternative RA26-2 

(Institutional Controls, Natural Attenuation of Plume) will reduce BTEX level s in groundwater 

to clean-up goal levels in 20 years. Alternative RA26-3 (Air Sparging of Plume) and RA26-4 

(Air Stripping of Plume) are expected meet the clean-up goals sooner ( conservatively estimated 

at IO years) . 

The No-action alternative scored lowest for reduction in mobility because when the alternative is 

complete, there will still be contaminants in the groundwater capable of migrating off-site. 

However, even with No-action, off-site migration is unlikely. The remaining alternatives scored 

equally because they all prevent the migration of contaminants off-site. 

In terms of permanence, the no-action alternative was rated lowest due to the lack of destruction 

of contaminants upon completion. The remaining alternatives effectively prov ide permanent 

destruction of the contaminants of concern once the remedial action objectives have been 

obtained. 

6.6.3.4 Implementability 

The a lternati ves carried to the deta iled analys is score well on implementability. For technical 

feasibility , alternative RA26-1 (No-action) scored hi ghest due the lack of technical concerns. 

Alte rnative RA26-2 (Institutional Controls, Natural Attenuation of Plume) rated slightly lower 

than the No-action alternative due to the uncertainties associated with natural biodegradation of 

contaminants in groundwater. Alternative RA26-3 (Air Sparging of Plume) and RA26-4 (Air 

Stripping of Plume) were rated lower due to the difficulties associated with setting up the 

groundwater treatment system . 

The No-action alternative scored lowest for administrative feasibi I ity, due to the difficulties 

expected in receiving administrative acceptance of a "no-action" so lution at this site. ARAR 

exceedances would be difficult for administrative authorities to overlook. All of the other 

alternatives were rated as " required coordination is normal" because each option can be expected 

to require coordination with other offices and agencies (e.g. , obtaining permits for off-site 

activities or rights-of-way for construction). 

A ll the alternatives scored equally high on the issue of availability of services and materials. 

None of the alternatives pose a challenge from this standpoint. 
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TABLE 6-1 
SENECA ARMY DEPOT 

SEAD-25 and 26 FEASIBILITY STUDY 

SCREENING OF SEAD-26 REMEDIAL ALTERNATIVES 

TECHNOLOGY AND 
!ALT. PROCESSES 

RA26-1 !No action 

RA26-2 Institutional Controls/Natural 
Attenuation 

RA26-3 !Air Sparging Plume 

RA26-4 !Air Stripping Plume 

ARAR 

Compliance 

3 

10 

10 

10 
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EFFECTIVENESS 
ROTECTIVENES 

of Human Health 

and Environment 

12 

20 

20 

20 

EFFECTIVENESS 

Short-term 1 · .Long-term 

10 I 3 

9 

9 

9 

Page 1 of 1 

12 

12 

12 

-
REDUCTIONS 

Vol./ -··- ·1·· .. •· 

Tox. Mob. [Perm . 

2 I o I o 

9 

9 

9 

2 

2 

2 

3 

3 

3 

I IM~~~_M~NTAJULIT_Y_ l . COST 

Technica~] ~ dmm ;A,,u,:;~cy I PreremWorth 

Feas[!?ility __ F_!!_!S ibility 

10 I o I 3 I 15 

9 

8 

8 

3 

3 

3 

14 

12 

11 

I 

TOTAL ·1 

SCORE 

58 

92 

89 

88 
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Table 6-2 

Cost Summary for SEAD-26 Remedial Alternatives 

Alternative Capital Costs 

RA26-l $0 

RA26-2 $205,200 

RA26-3 $315,700 

RA26-4 $358,200 

October 1998 

Present Worth O&M Costs Total Present Worth Cost 

$0 

$436,200 

$395 ,200 

$443,400 

$0 

$641 ,400 

$710,900 

$801 ,600 
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Table 6-3 

Remedial Alternatives Ranking 

.····································· 

RA26-2 

RA26-2 14 RA26-3 65 RA26-2 13 

RA26-3 12 RA26-4 65 RA26-3 12 

RA26-4 11 RA26-l 30 RA26-4 12 
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6.6.4 

The last criterion to compare is cost. This comparison evaluated the present worth costs of the 

alternatives. The capital , present worth annual, and total present worth costs are presented in 

Table 6-2. 

The least expensive alternative is RA26 (No-action) which has no costs associated with it. 

RA26-2 (Institutional Controls, Natural Attenuation of Plume) rated second in terms of cost 

because it only involves natural attenuation. These tasks can be performed by local vendors with 

local materials. The most expensive alternative is the RA26-4 (air stripping of plume) due to the 

present worth costs of constructing an air stripping system. However, if an alternative 

employing air stripping is selected for SEAD-25, the possibility of transporting the small volume 

of contaminated groundwater from SEAD-26 to the SEAD-25 treatment unit should be 

considered . Due to the limited level of groundwater contamination present at the site, the O&M 

costs for the air sparging alternative is relatively low. 

6.6.5 Conclusions and Recommendations 

As described above, all of the alternatives described in the detailed analysis would be effective 

for the use of SEAD-26 as an industrial site. 

Because the contaminants of concern are organic, all of the alternatives are capable of meeting 

clean-up objectives over time. In a comparison of Remediation Alternatives, the RA26- l and 

RA26-2 rate the lowest in addressing ecological risk and ARARs . While the No-action 

alternative scored highest for technical implementability, none of the alternatives pose a 

challenge from a technical standpoint. Alternatives RA26-2, 3, and 4 scored fairly equally in 

every category except for cost, where alternative RA26-4 (Air Stripping of Plume) was rated 

lowest. As mentioned previously, if an air stripping unit is set up at SEAD-25, the possibility of 

transporting the small volume of SEAD-26 contaminated groundwater to SEAD-25 should be 

addressed . This would greatly increase the attractiveness of RA26-4. 

Alternatives RA26-2 , 3, and 4 take steps to comply with ARARs and are protective of the 

environment. The three alternatives rank equally for long-term protectiveness of human health 

and the environment. That is, the alternatives are effective in reducing the concentration of 

constituents of concern to below the NYSDEC GA or Federal standards and protecting off-site 

receptors . RA26-2, 3, and 4 rank equally in reducing toxicity, mobility, and volume of 

hazardous constituents. The difference between the alternatives is the time-to-compliance. 

October 1998 
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Based on the results of the detailed analysis, none of the remedial actions can be ruled out. 

Alternative RA26-2 (Institutional Controls, Natural Attenuation of Plume) was rated highest 

overal l. 
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Analysis Factor 

1. Protection of community 
during remedial actions . 

Subtotal (maximum = 4) 

2. Environmental Impacts 

Subtotal (maximum = 4) 

Table A-1 

SHORT-TERM/LONG-TERM EFFECTIVENESS 
(Maximum Score = 25) 

SEAD-25 
RA25-1 (No-action) 

Basis for Evaluation During 
Preliminary Screening 

Are there significant short-term risks to 
the community that must be addressed? 
(If the answer is no, go to Factor 2.) 

Can the short-term risk be easily 
controlled? 

Does the mitigative effort to control 
short-term risk impact the community 
life-style? 

Are there significant short-term risks to 
the environment that must be addressed? 
(if answer is no, go to Factor 3.) · 

Are the available mitigative measures 
reliable to minimize potential impacts? 

Yes 
No 

Yes 
No 

Yes 
No 

4 

Yes 
No 

Yes 
No 

4 

3. Time to implement the What is the required time to implement < or= 2 yr. 
remedy. the remedy? >2 yr. 

Required duration of the mitigative effort <or = 2 yr. 
to control short-term risk. >2 yr. 

Subtotal (maximum = 2) 2 

4. On-site or off-site On-site treatment* 
treatment or land Off-site treatment* 
disposal On-site or off-site land disposal 

Subtotal (maximum = 3) 0 

*treatment is defined as destruction or separation/ 
treatment or solidification/chemical fixation of inorganic wastes. 

5. Permanence of the Will the remedy be classidified as 
remedial alternative . permanent in accordance with Section 2.1 (a) , 

(b) , or (c) . (If answer is yes , go to Factor 7. Yes 
No 

0 
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Score 

0 
4 4 

1 
0 

0 
2 

0 
4 4 

3 
0 

1 1 
0 

1 1 
0 

3 
1 

0 0 

3 
0 0 
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Table A-1 (cont'd) 

SHORT-TERM/LONG-TERM EFFECTIVENESS 
(Maximum Score = 25) 

SEAD-25 
RA25-1 (No-action) 

Analysis Factor Basis for Evaluation During Score 
Preliminary Screening 

6. Lifetime of remedial Expected lifetime or duration of 25-30yr. 3 3 
actions. effectiveness of the remedy. 20-25 yr. 2 

15-20 yr. 1 
<15 yr. 0 

Subtotal (maximum = 3) 3 

7. Quantity and nature of i) Quantity of untreated hazardous waste None 3 
waste or residual left left at the site . <or= 25% 2 
at the site after 25-50% 1 
remediation . >or= 50% 0 0 

ii) Is there treated residual left at the Yes 0 0 
site? (If answer is no, go to Factor 8.) No 2 

iii) Is the treated residual toxic? Yes 0 0 
No 1 

iv) Is the treated residual mobile? Yes 0 0 
No 1 

Subtotal (maximum = 5) 0 

8. Adequacy and reliability i) Operation and maintenance required <5 yr. 1 
of controls . for a period of: >5 yr. 0 

ii) Are environmental controls required Yes 0 
as a part of the remedy to handle No 1 1 
potential problems? (If answer is no , 
go to "iv".) 

iii) Degree of confidence that controls can Moderate to 
adequately handle potential problems . very confident 

1 
Somewhat to 
not confident 0 

iv) Relative degree of long-term Minimum 2 2 
monitoring required (compare with Moderate 1 
other remedial alternatives.) Extensive 0 

Subtotal (maximum = 4) 4 

Total (maximum= 25) 17 

IF THE TOTAL IS LESS THAN 10, PROJECT MANAGER MAY REJECT THE REMEDIAL ALTERNATIVE 
FROM FURTHER CONSIDERATION. 
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Analysis Factor 

1. Protection of community 
during remedial actions. 

Subtotal (maximum = 4) 

2. Environmental Impacts 

Subtotal (maximum = 4) 

Table A-1 

SHORT-TERM/LONG-TERM EFFECTIVENESS 
(Maximum Score = 25) 

SEAD-25 
RA25-2 (Institutional controls, natural attenuation) 

Basis for Evaluation During 
Preliminary Screening 

Are there significant short-term risks to 
the community that must be addressed? 
(If the answer is no, go to Factor 2.) 

Can the short-term risk be easily 
controlled? 

Does the mitigative effort to control 
short-term risk impact the community 
life-style? 

Are there significant short-term risks to 
the environment that must be addressed? 
(if answer is no, go to Factor 3.) 

Are the available mitigative measures 
reliable to minimize potential impacts? 

Yes 
No---4-,-

Yes No ___ _ 

Yes No ___ _ 

4 

Yes 
----

No 4 

Yes No ___ _ 

4 

3. Time to implement the 
remedy. 

What is the required time to implement 
the remedy? 

<or= 2 yr. 

Subtotal (maximum = 2) 

4. On-site or off-site 
treatment or land 
disposal 

Subtotal (maximum = 3) 

*treatment is defined as 
treatment or solidification/ 

Required duration of the mitigative effort 
to control short-term risk. 

On-site treatment* 
Off-site treatment* 
On-site or off-site land disposal 

chemical fixation of inorganic wastes 
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----
>2 yr. 

----

<or= 2 yr. ----
>2 yr. 

2----

0 
0 

Score 

0 
4 

1 
0 

0 
2 

0 
4 

3 
0 

1 
0 

1 
0 

3 
1 
0 
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Analysis Factor 

6. Lifetime of remedial 
actions . 

Subtotal (maximum = 3) 

7. Quantity and nature of 
waste or residual left 
at the site after 
remediation . 

Subtotal (maximum = 5) 

8. Adequacy and reliability 
of controls . 

Subtotal (maximum= 4) 

Total (maximum= 25) 

Table A-1 (cont'd) 

SHORT-TERM/LONG-TERM EFFECTIVENESS 
(Maximum Score = 25) 

SEAD-25 
RA25-2 (Institutional controls, natural attenuation) 

Basis for Evaluation During 
Preliminary Screening 

Expected lifetime or duration of 
effectiveness of the remedy. 

i) Quantity of untreated hazardous waste 
left at the site . 

ii) Is there treated residual left at the 
site? (If answer is no, go to Factor 8.) 

iii) Is the treated residual toxic? 

iv) Is the treated residual mobile? 

25-30yr. 
20-25 yr. 
15-20 yr. 

<15 yr. 
3 

None 
<or= 25% 

25-50% 
>or= 50% 

Yes 
No 

Yes 
No 

Yes 
No 

0 

3 - - --

- ---
----
----

----

- - -

- - --
0 - ---

0 - - -

- - -

0 - - --

0 - - --
- - --

i) Operation and maintenance required 
for a period of: 

<5yr. _ _ _ _ 

ii) Are environmental controls required 
as a part of the remedy to handle 
potential problems? (If answer is no, 
go to "iv" .) 

>5 yr. 

Yes 
No 

iii) Degree of confidence that controls can Moderate to 
adequately handle potential problems. very confident 

Somewhat to 
not confident 

Minimum 
Moderate 

0 - - --

----

- - --
iv) Relative degree of long-term 

monitoring required (compare with 
other remedial alternatives.) Extensive _ __ a_ 

1 

14 

Score 

3 
2 
1 
0 

3 
2 
1 
0 

0 
2 

0 
1 

0 
1 

1 
0 

0 
1 

1 

0 
2 
1 
0 

IF THE TOTAL IS LESS THAN 10, PROJECT MANAGER MAY REJECT THE REMEDIAL ALTERNATIVE 
FROM FURTHER CONSIDERATION. 
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Table A-1 

SHORT-TERM/LONG-TERM EFFECTIVENESS 
(Maximum Score = 25) 

SEAD-25 
RA25-3 ( Bioventing of soils, air sparging of groundwater) 

Analysis Factor Basis for Evaluation During 

1. Protection of community 
during remedial actions. 

Subtotal (maximum = 4) 

2. Environmental Impacts 

Subtotal (maximum = 4) 

3. Time to implement the 
remedy. 

Subtotal (maximum = 2) 

4. On-site or off-site 
treatment or land 
disposal 

Subtotal (maximum = 3) 

*treatment is defined as 
treatment or solidification/ 

Preliminary Screening 

Are there significant short-term risks to 
the community that must be addressed? 
(If the answer is no, go to Factor 2.) 

Can the short-term risk be easily 
controlled? 

Does the mitigative effort to control 
short-term risk impact the community 
life-style? 

Are there significant short-term risks to 
the environment that must be addressed? 
(if answer is no , go to Factor 3.) 

Are the available mitigative measures 
reliable to minimize potential impacts? 

What is the required time to implement 
the remedy? 

Required duration of the mitigative effort 
to control short-term risk. 

On-site treatment* 
Off-site treatment* 
On-site or off-site land disposal 

chemical fixation of inorganic wastes 
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Yes 
----No 4 

Yes 
- ---No 

Yes 
----No 
----

4 

Yes No ___ 4_ 

Yes 
- ---No 

4----

<or= 2 yr. 
----

>2 yr. O 
- ---

<or= 2 yr. 
- ---

0 >2 yr. 
0----

3 

3 

Score 

0 
4 

1 
0 

0 
2 

0 
4 

3 
0 

1 
0 

1 
0 

3 
1 
0 
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Analysis Factor 

6. Lifetime of remedial 
actions. 

Table A-1 (cont'd) 

SHORT-TERM/LONG-TERM EFFECTIVENESS 
(Maximum Score= 25) 

SEAD-25 
RA25-3 ( Bioventing of soils, air sparging of groundwater) 

Basis for Evaluation During Score 
Preliminary Screening 

Expected lifetime or duration of 
effectiveness of the remedy. 

25-30yr. 3 3 ----
20-25 yr. 2 
15-20 yr. 1 

<15 yr. O 
Subtotal (maximum = 3) 3 

7. Quantity and nature of 
waste or residual left 
at the site after 
remediation . 

i) Quantity of untreated hazardous waste 
left at the site . 

ii) Is there treated residual left at the 

site? (If answer is no, go to Factor 8.) 

iii) Is the treated residual toxic? 

iv) Is the treated residual mobile? 

None ----
<or= 25% 2 ----

25-50% 
----

>or= 50% 
----

Yes ---
No 2 

Yes ----
No 

Yes No ___ _ 

Subtotal (maximum = 5) 

8. Adequacy and reliability i) Operation and maintenance required 
of controls. for a period of: 

ii) Are environmental controls required 
as a part of the remedy to handle 
potential problems? (If answer is no , 
go to "iv".) 

4 

<5 yr. 
>5 yr. 

Yes 
No 

iii) Degree of confidence that controls can Moderate to 
adequately handle potential problems. very confident 

----
0 - ---

0 ----

3 
2 
1 
0 

0 
2 

0 
1 

0 
1 

1 
0 

0 
1 

1 1 

Subtotal (maximum = 4) 

Total (maximum= 25) 

iv) Relative degree of long-term 
monitoring required (compare with 
other remedial alternatives.) 

Somewhat to 
not confident 

Minimum 

----

Moderate ___ 1_ 

Extensive ----
2 

20 

0 
2 
1 
0 

IF THE TOTAL IS LESS THAN 10, PROJECT MANAGER MAY REJECT THE REMEDIAL ALTERNATIVE 
FROM FURTHER CONSIDERATION. 
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Table A-1 

SHORT-TERM/LONG-TERM EFFECTIVENESS 
(Maximum Score = 25) 

SEAD-25 
RA25-3a (Bioventing of soils, natural attenuation of groundwater) 

Analysis Factor Basis for Evaluation During 

1. Protection of community 
during remedial actions. 

Subtotal (maximum = 4) 

2. Environmental Impacts 

Subtotal (maximum = 4) 

3. Time to implement the 
remedy. 

Subtotal (maximum = 2) 

4. On-site or off-site 
treatment or land 
disposal 

Subtotal (maximum = 3) 

*treatment is defined as 
treatment or solidification/ 

Preliminary Screening 

Are there significant short-term risks to 
the community that must be addressed? 
(If the answer is no, go to Factor 2.) 

Can the short-term risk be easily 
controlled? 

Does the mitigative effort to control 
short-term risk impact the community 
life-style? 

Are there significant short-term risks to 
the environment that must be addressed? 
(if answer is no, go to Factor 3.) 

Are the available mitigative measures 
reliable to minimize potential impacts? 

What is the required time to implement 
the remedy? 

Required duration of the mitigative effort 
to control short-term risk. 

On-site treatment* 
Off-site treatment* 
On-site or off-site land disposal 

chemical fixation of inorganic wastes 
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Yes 
No ___ 4_ 

Yes 
----

No 

Yes 
- ---

No 

4 

Yes 
- - --

No 4 

Yes No _ _ _ _ 

4 

< or = 2 yr. 
- - --

>2 yr. 0 - - --

<or= 2 yr. 
- ---

0 >2 yr. 
0----

3 

3 

Score 

0 
4 

1 
0 

0 
2 

0 
4 

3 
0 

1 
0 

1 
0 

3 
1 
0 
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Table A-1 (cont'd) 

SHORT-TERM/LONG-TERM EFFECTIVENESS 
(Maximum Score = 25) 

SEAD-25 
RA25-3a (Bioventing of soils, natural attenuation of groundwater) 

Analysis Factor Basis for Evaluation During 

6. Lifetime of remedial 
actions. 

Subtotal (maximum = 3) 

7. Quantity and nature of 
waste or residual left 
at the site after 
remediation. 

Subtotal (maximum = 5) 

8. Adequacy and reliability 

of controls . 

Preliminary Screening 
Expected lifetime or duration of 
effectiveness of the remedy. 

i) Quantity of untreated hazardous waste 
left at the site . 

ii) Is there treated residual left at the 

site? (If answer is no, go to Factor 8.) 

iii) Is the treated residual toxic? 

iv) Is the treated residual mobile? 

i) Operation and maintenance required 
for a period of: 

ii) Are environmental controls required 
as a part of the remedy to handle 
potential problems? (If answer is no , 
go to "iv".) 

Score 

25-30yr. 3 3 ----
20-25 yr. 2 
15-20 yr. 1 

<15 yr. 0 
3 

None ----
<or= 25% 2 - - --

25-50% - ---
>or= 50% 

- ---

Yes ----
No 2 

Yes ----
No 

Yes No ___ _ 

4 

<5 yr. 
- - --

>5 yr. 0 - ---

Yes 0 ----
No 

3 
2 
1 
0 

0 
2 

0 
1 

0 
1 

1 
0 

0 
1 

iii) Degree of confidence that controls can Moderate to 

Subtotal (maximum = 4) 

Total (maximum = 25) 

adequately handle potential problems. very confident 

Somewhat to 
not confident 

Minimum 

1 

iv) Relative degree of long-term 
monitoring required (compare with 
other remedial alternatives .) 

Moderate _ _ _ 1_ 

Extensive ----
2 

20 

0 
2 
1 
0 

IF THE TOTAL IS LESS THAN 10, PROJECT MANAGER MAY REJECT THE REMEDIAL ALTERNATIVE 
FROM FURTHER CONSIDERATION. 
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Table A-1 

SHORT-TERM/LONG-TERM EFFECTIVENESS 
(Maximum Score = 25) 

SEAD-25 
RA25-4 ( Source removal, off-site disposal, natural attenuation) 

Analysis Factor Basis for Evaluation During 
Preliminary Screening 

1. Protection of community Are there significant short-term risks to Yes 
during remedial actions. the community that must be addressed? No 

(If the answer is no, go to Factor 2.) 

Can the short-term risk be easily Yes 
controlled? No 

Does the mitigative effort to control Yes 
short-term risk impact the community No 
life-style? 

Subtotal (maximum = 4) 4 

2. Environmental Impacts Are there significant short-term risks to Yes 
the environment that must be addressed? No 
(if answer is no, go to Factor 3.) 

Are the available mitigative measures Yes 
reliable to minimize potential impacts? No 

Subtotal (maximum = 4) 4 

3. Time to implement the What is the required time to implement < or = 2 yr. 
remedy. the remedy? >2 yr. 

Required duration of the mitigative effort <or= 2 yr. 
to control short-term risk. >2 yr. 

Subtotal (maximum = 2) 1 

4. On-site or off-site On-site treatment* 
treatment or land Off-site treatment* 
disposal On-site or off-site land disposal 

Subtotal (maximum = 3) 0 

*treatment is defined as 
treatment or solidification/ 

chemical fixation of inorganic wastes 

H :\sead25\fs\draft\append\appa\tbla-1.wk4 Page 1 of 2 

Score 

0 
4 4 

1 
0 

0 
2 

0 
4 4 

3 
0 

1 1 
0 

1 
0 0 

3 
1 

0 0 
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Table A-1 (cont'd) 

SHORT-TERM/LONG-TERM EFFECTIVENESS 
(Maximum Score = 25) 

SEAD-25 
RA25-4 ( Source removal, off-site disposal, natural attenuation) 

Analysis Factor Basis for Evaluation During 

6. Lifetime of remedial 
actions . 

Subtotal (maximum = 3) 

7. Quantity and nature of 
waste or residual left 
at the site after 
remediation. 

Subtotal (maximum = 5) 

8. Adequacy and reliability 
of controls. 

Preliminary Screening 
Expected lifetime or duration of 
effectiveness of the remedy. 

i) Quantity of untreated hazardous waste 
left at the site . 

ii) Is there treated residual left at the 

site? (If answer is no, go to Factor 8.) 

iii) Is the treated residual toxic? 

iv) Is the treated residual mobile? 

i) Operation and maintenance required 
for a period of: 

ii) Are environmental controls required 
as a part of the remedy to handle 
potential problems? (If answer is no , 
go to "iv" .) 

Score 

25-30yr. 3 3 ----
20-25 yr. 2 
15-20 yr. 1 

<15 yr. 0 
3 

None ----
<or= 25% 2 ----

25-50% 
----

>or= 50% 
----

Yes ----
No 2 ----

Yes ----
No ----

Yes No ___ _ 

4 

<5 yr. ---
>5 yr. 0 ----

Yes ----
No ----

3 
2 
1 
0 

0 
2 

0 
1 

0 
1 

1 
0 

0 
1 

iii) Degree of confidence that controls can Moderate to 

Subtotal (maximum = 4) 

Total (maximum= 25) 

adequately handle potential problems. very confident 

iv) Relative degree of long-term 
monitoring required (compare with 
other remedial alternatives.) 

Somewhat to 
not confident 

Minimum 
---.,-

Moderate 1 ----
Extensive 

2----

18 

0 
2 
1 
0 

IF THE TOTAL IS LESS THAN 10, PROJECT MANAGER MAY REJECT THE REMEDIAL ALTERNATIVE 
FROM FURTHER CONSIDERATION. 
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Table A-1 

SHORT-TERM/LONG-TERM EFFECTIVENESS 
(Maximum Score = 25) 

SEAD-25 
RA25-5 ( Source removal, off-site disposal, air stripping of groundwater) 

Analysis Factor Basis for Evaluation During 
Preliminary Screening 

1. Protection of community Are there significant short-term risks to Yes 
during remedial actions. the community that must be addressed? No 4 

- --
(If the answer is no , go to Factor 2.) 

Can the short-term risk be easily · Yes 
controlled? No 

Does the mitigative effort to control Yes 
short-term risk impact the community No 
life-style? 

Subtotal (maximum = 4) 4 

2. Environmental Impacts Are there significant short-term risks to Yes 
the environment that must be addressed? No 4 
(if answer is no, go to Factor 3.) 

Are the available mitigative measures Yes 
reliable to minimize potential impacts? No 

Subtotal (maximum = 4) 4 

3. Time to implement the What is the required time to implement < or = 2 yr. 1 
remedy. the remedy? >2 yr. 

Required duration of the mitigative effort <or= 2 yr. 
to control short-term risk. >2 yr. 0 

Subtotal (maximum = 2) 1 

4. On-site or off-site On-site treatment* 
treatment or land Off-site treatment* 
disposal On-site or off-site land disposal 0 

Subtotal (maximum = 3) 0 

*treatment is defined as 
treatment or solidification/ 

chemical fixation of inorganic wastes 
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1 
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0 
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Table A-1 (cont'd) 

SHORT-TERM/LONG-TERM EFFECTIVENESS 
(Maximum Score = 25) 

SEAD-25 
RA25-5 ( Source removal, off-site disposal, air stripping of groundwater) 

Analysis Factor Basis for Evaluation During 

6. Lifetime of remedial 
actions. 

Subtotal (maximum = 3) 

7. Quantity and nature of 
waste or residual left 
at the site after 
remediation . 

Subtotal (maximum = 5) 

Preliminary Screening 
Expected lifetime or duration of 
effectiveness of the remedy. 

i) Quantity of untreated hazardous waste 
left at the site . 

ii) Is there treated residual left at the 

site? (If answer is no, go to Factor 8.) 

iii) Is the treated residual toxic? 

iv) Is the treated residual mobile? 

8. Adequacy and reliability i) Operation and maintenance required 
of controls . for a period of: 

ii) Are environmental controls required 
as a part of the remedy to handle 
potential problems? (If answer is no , 
go to "iv" .) 

Score 

25-30y~ 3 3 ----
20-25 yr. 2 
15-20 yr. 1 

<15 yr. O 
3 

None 3 ----
<or= 25% ----

25-50% ----
>or= 50% 

----

Yes ----
No 2 

Yes No ___ _ 

Yes ----
No ----

5 

<5 yr. ----
>5 yr. 0 ----

Yes 0 ----
No 

3 
2 
1 
0 

0 
2 

0 
1 

0 
1 

1 
0 

0 
1 

iii) Degree of confidence that controls can Moderate to 
adequately handle potential problems. very confident 

Subtotal (maximum = 4) 

Total (maximum = 25) 

iv) Relative degree of long-term 
monitoring required (compare with 
other remedial alternatives.) 

1 1 
Somewhat to 
not confident 

----

Minimum 
Moderate - --1-,-
Extensive - ---

2 

19 

0 
2 
1 
0 

IF THE TOTAL IS LESS THAN 10, PROJECT MANAGER MAY REJECT THE REMEDIAL ALTERNATIVE 
FROM FURTHER CONSIDERATION. 
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Table A-1 

SHORT-TERM/LONG-TERM EFFECTIVENESS 
(Maximum Score = 25) 

SEAD-25 
RA25-6 ( Source removal, off-site disposal, air sparging of groundwater) 

Analysis Factor Basis for Evaluation During 
Preliminary Screening 

1. Protection of community Are there significant short-term risks to Yes 
during remedial actions . the community that must be addressed? No 

(If the answer is no, go to Factor 2.) 

Can the short-term risk be easily Yes 
controlled? No 

Does the mitigative effort to control Yes 
short-term risk impact the community No 
life-style? 

Subtotal (maximum = 4) 4 

2. Environmental Impacts Are there significant short-term risks to Yes 
the environment that must be addressed? No 
(if answer is no, go to Factor 3.) 

Are the available mitigative measures Yes 
reliable to minimize potential impacts? No 

Subtotal (maximum = 4) 4 

3. Time to implement the What is the requ ired time to implement <or = 2 yr. 
remedy. the remedy? >2 yr. 

Required duration of the mitigative effort <or= 2 yr. 
to control short-term risk. >2 yr. 

Subtotal (maximum = 2) 1 

4. On-site or off-site On-site treatment* 
treatment or land Off-site treatment* 
disposal On-site or off-site land disposal 

Subtotal (maximum = 3) 0 

*treatment is defined as 
treatment or solidification/ 

chemical fixation of inorganic wastes 
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Table A-1 (cont'd) 

SHORT-TERM/LONG-TERM EFFECTIVENESS 
(Maximum Score = 25) 

SEAD-25 
RA25-6 ( Source removal, off-site disposal, air sparging of groundwater) 

Analysis Factor Basis for Evaluation During 

6. Lifetime of remedial 
actions. 

Subtotal (maximum = 3) 

7. Quantity and nature of 
waste or residual left 
at the site after 
remediation. 

Subtotal (maximum = 5) 

8. Adequacy and reliability 
of controls . 

Preliminary Screening 
Expected lifetime or duration of 
effectiveness of the remedy. 

i) Quantity of untreated hazardous waste 
left at the site . 

ii) Is there treated residual left at the 
site? (If answer is no , go to Factor 8.) 

iii) Is the treated residual toxic? 

iv) Is the treated residual mobile? 

i) Operation and maintenance required 
for a period of: 

ii) Are environmental controls required 
as a part of the remedy to handle 
potential problems? (If answer is no, 
go to "iv" .) 

Score 

25-30y~ 3 3 ----
20-25 yr. 2 
15-20 yr. 1 

<15 yr. O 
3 

None 3 ----
<or= 25% ----

25-50% - ---
>or= 50% 

Yes ----
No 2 

Yes ----
No 

Yes No ___ _ 

5 

<5 yr. 
----

>5 yr. 0 ----

Yes 0 ----
No 

3 
2 
1 
0 

0 
2 

0 
1 

0 
1 

1 
0 

0 
1 

iii) Degree of confidence that controls can Moderate to 
adequately handle potential problems . very confident 

Subtotal (maximum = 4) 

Total (maximum= 25) 

iv) Relative degree of long-term 
monitoring required (compare with 
other remedial alternatives.) 

1 1 
Somewhat to 
not confident 

Minimum 
Moderate 

----
----

Extensive 
2----

19 

0 
2 
1 
0 

IF THE TOTAL IS LESS THAN 10, PROJECT MANAGER MAY REJECT THE REMEDIAL ALTERNATIVE 
FROM FURTHER CONSIDERATION. 
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Table A-2 

IMPLEMENTABILITY 
(Maximum Score = 15) 

SEAD-25 
RA25-1 (No action) 

Analysis Factor Basis for Evaluation During 
Preliminary Screening 

1. Technical Feasibility 

a. Ability to construct i) Not difficult to construct. 
technology. No uncertainties in construction . 

ii) Somewhat difficult to construct. 
No uncertainties in construction. 

iii) Very difficult to construct and/or 
significant uncertainties in construction . 

b. Reliability of technology. i) Very reliable in meeting the specified 
process efficiencies or performance 
goals . 

ii) Somewhat reliable in meeting the 
specified process efficiencies or 
performance goals. 

c. Schedule of delays due i) Unlikely 
to technical problems. 

ii) Somewhat likely 

d. Need of undertaking i) No future remedial actions may be 
additional remedial anticipated . 
action , if necessary. 

ii) Some future remedial actions may be 
necessary. 

Subtotal (maximum= 10) 

2. Administrative Feasibility 

a. Coordination with other i) Minimal coordination is required . 
agencies. 

ii) Required coordination is normal. 

iii) Extensive coordination is required . 
Subtotal (maximum = 2) 

3. Availability of Services and 
Materials 

a. Availability of prospective i) Are technologies under consideration 
technologies. generally commercially available for the 

site-specific application? 

ii) Will more than one vendor be available 
to provide a competitive bid? 
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3 3 

2 

1 

3 3 

2 

2 2 

2 

9 

2 

0 0 
0 

Yes 1 
No 0 

Yes 
No 0 
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Analysis Factor 

b. Availability of necessary 
equipment and specialists. 

Subtotal (maximum = 3) 

TOTAL (maximum= 15) 

Table A-2 (cont'd) 

IMPLEMENTABILITY 
(Maximum Score = 15) 

SEAD-25 
RA25-1 (No action) 

Basis for Evaluation During 
Preliminary Screening 

i) Additional equipment and specialists 
may be available without significant 
delay. 

Yes No ___ _ 

3 

12 

Score 

1 
0 

IF THE TOTAL IS LESS THAN 8, PROJECT MANAGER MAY REJECT THE REM EDI · L ALTERNATIVE FROM 
FURTHER CONSIDERATION. 
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Table A-2 

IMPLEMENTABILITY 
(Maximum Score = 15) 

SEAD-25 
RA25-2 (Institutional controls, natural attenuation of groundwater) 

Analysis Factor Basis for Evaluation During 
Preliminary Screening 

1. Technical Feasibility 

a. Ability to construct i) Not difficult to construct. 
technology. No uncertainties in construction. 

ii) Somewhat difficult to construct. 
No uncertainties in construction. 

iii) Very difficult to construct and/or 
significant uncertainties in construction . 

b. Reliability of technology. i) Very reliable in meeting the specified 
process efficiencies or performance 
goals. 

ii) Somewhat reliable in meeting the 
specified process efficiencies or 
performance goals. 

c. Schedule of delays due i) Unlikely 
to technical problems. 

ii) Somewhat likely 

d. Need of undertaking i) No future remedial actions may be 
additional remedial anticipated . 
action , if necessary. 

ii) Some future remedial actions may be 
necessary. 

Subtotal (maximum= 10) 9 

2. Administrative Feasibility 

a. Coordination with other i) Minimal coordination is required . 
agencies . 

ii) Required coordination is normal. 

iii) Extensive coordination is required. 
Subtotal (maximum = 2) 0 

3. Availability of Services and 
Materials 

a. Availability of prospective i) Are technologies under consideration Yes 
technologies . generally commercially available for the No 

site-specific application? 

ii) Will more than one vendor be available Yes 
to provide a competitive bid? No 
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Table A-2 (cont'd) 

IMPLEMENTABILITY 
(Maximum Score = 15) 

SEAD-25 
RA25-2 (Institutional controls, natural attenuation of groundwater) 

Analysis Factor Basis for Evaluation During 

b. Availability of necessary 
equipment and specialists. 

Subtotal (maximum = 3) 

TOTAL (maximum= 15) 

Preliminary Screening 

i) Additional equipment and specialists 
may be available without significant 
delay. 

Yes No ___ _ 

3 

12 

Score 

1 
0 

IF THE TOTAL IS LESS THAN 8, PROJECT MANAGER MAY REJECT THE REMEDIAL ALTERNATIVE FROM 
FURTHER CONSIDERATION. 
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Analysis Factor 

1. Technical Feasibility 

a. Ability to construct 
technology. 

b. Reliability of technology. 

c. Schedule of delays due 
to technical problems. 

d. Need of undertaking 
additional remedial 
action , if necessary. 

Subtotal (maximum= 10) 

2. Administrative Feasibility 

a. Coordination with other 
agencies. 

Subtotal (maximum = 2) 

3. Availability of Services and 
Materials 

a. Availability of prospective 
technologies . 

Table A-2 

IMPLEMENTABILITY 
(Maximum Score = 15) 

SEAD-25 
RA25-3 ( Bioventing of soil, air sparging of plume) 

Basis for Evaluation During 
Preliminary Screening 

i) Not difficult to construct. 
No uncertainties in construction. 

ii) Somewhat difficult to construct. 
No uncertainties in construction . 

iii) Very difficult to construct and/or 
significant uncertainties in construction . 

i) Very reliable in meeting the specified 
process efficiencies or performance 
goals. 

ii) Somewhat reliable in meeting the 
specified process efficiencies or 
performance goals. 

i) Unlikely 

ii) Somewhat likely 

i) No future remedial actions may be 
anticipated . 

ii) Some future remedial actions may be 
necessary. 

i) Minimal coordination is required . 

ii) Required coordination is normal. 

iii) Extensive coordination is required . 

i) Are technologies under consideration 
generally commercially available for the 
site-specific application? 

ii) Will more than one vendor be available 
to provide a competitive bid? 
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Analysis Factor 

b. Availability of necessary 
equipment and specialists . 

Subtotal (maximum = 3) 

TOTAL (maximum= 15) 

Table A-2 (cont'd) 

IMPLEMENTABILITY 
(Maximum Score = 15) 

SEAD-25 
RA25-3 ( Bioventing of soil, air sparging of plume) 

Basis for Evaluation During 
Preliminary Screening 

i) Additional equipment and specialists 
may be available without significant 
delay. 

Yes No ___ _ 

3 

10 

Score 

1 
0 

IF THE TOTAL IS LESS THAN 8, PROJECT MANAGER MAY REJECT THE REMEDIAL ALTERNATIVE FROM 
FURTHER CONSIDERATION. 
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Table A-2 

IMPLEMENTABILI 
(Maximum Score = 15) 

SEAD-25 
RA25-3a ( Bioventing of soil, natural atten ation of groundwater) 

Analysis Factor Basis for Evaluation D ri '.l 
Preliminary Screening 

1. Technical Feasibility 

a. Ability to construct i) Not difficult to construct. 
technology. No uncertainties in construction. 

ii) Somewhat difficult to construct. 
No uncertainties in construction . 

iii) Very difficult to construct and/or 
significant uncertainties in constructb n. 

b. Reliability of technology. i) Very reliable in meeting the specified 
process efficiencies or performance 
goals. 

ii) Somewhat reliable in meeting the 
specified process efficiencies or 
performance goals. 

c. Schedule of delays due i) Unlikely 
to technical problems. 

ii) Somewhat likely 

d. Need of undertaking i) No future remedial actions may be 
additional remedial anticipated. 
action , if necessary. 

ii) Some future remedial actions may be 
necessary. 

Subtotal (maximum= 10) 6 

2. Administrative Feasibility 

a. Coordination with other i) Minimal coordination is required . 
agencies. 

ii) Required coordination is normal. 

iii) Extensive coordination is required . 
Subtotal (maximum = 2) 1 

3. Availability of Services and 
Materials 

a. Availability of prospective i) Are technologies under consideration Yes 
technologies. generally commercially available for the No 

site-specific application? 

ii) Will more than one vendor be available Yes 
to provide a competitive bid? No 
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Table A-2 (cont'd) 

IMPLEMENTABILITY 
(Maximum Score = 15) 

SEAD-25 
RA25-3a ( Bioventing of soil, natural attenuation of groundwater) 

Analysis Factor Basis for Evaluation During 

b. Availability of necessary 
equipment and specialists. 

Subtotal (maximum = 3) 

TOTAL (maximum= 15) 

Preliminary Screening 

i) Additional equipment and specialists 
may be available without significant 
delay. 

Yes No _ __ _ 

3 

10 

Score 

1 
0 

IF THE TOTAL IS LESS THAN 8, PROJECT MANAGER MAY REJECT THE REMEDIAL ALTERNATIVE FROM 
FURTHER CONSIDERATION. 
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Table A-2 

IMPLEMENTABILITY 
(Maximum Score = 15) 

SEAD-25 
RA25-4 ( Source removal, off-site disposal, natural attenuation of groundwater) 

Analysis Factor Basis for Evaluation During 
Preliminary Screening 

1. Technical Feasibility 

a. Ability to construct i) Not difficult to construct. 
technology. No uncertainties in construction. 

ii) Somewhat difficult to construct. 
No uncertainties in construction. 

iii) Very difficult to construct and/or 
significant uncertainties in construction . 

b. Reliability of technology. i) Very reliable in meeting the specified 
process efficiencies or performance 
goals. 

ii) Somewhat reliable in meeting the 
specified process efficiencies or 
performance goals. 

c. Schedule of delays due i) Unlikely 
to technical problems. 

ii) Somewhat likely 

d. Need of undertaking i) No future remedial actions may be 
additional remedial anticipated. 
action , if necessary. 

ii) Some future remedial actions may be 
necessary. 

Subtotal (maximum= 10) 10 

2. Administrative Feasibility 

a. Coordination with other i) Minimal coordination is required . 
agencies . 

ii) Required coordination is normal. 

iii) Extensive coordination is required . 
Subtotal (maximum = 2) 1 

3. Availability of Services and 
Materials 

a. Availability of prospective i) Are technologies under consideration Yes 
technologies. generally commercially available for the No 

site-specific application? 

ii) Will more than one vendor be available Yes 
to provide a competitive bid? No 
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Table A-2 (cont'd) 

IMPLEMENTABILITY 
(Maximum Score = 15) 

SEAD-25 
RA25-4 ( Source removal, off-site disposal, natural attenuation of groundwater) 

Analysis Factor Basis for Evaluation During Score 

b . Availability of necessary 
equipment and specialists. 

Subtotal (maximum = 3) 

TOTAL (maximum= 15) 

Preliminary Screening 

i) Additional equipment and specialists 
may be available without significant 
delay. 

Yes No _ __ _ 

3 

14 

1 
0 

IF THE TOTAL IS LESS THAN 8, PROJECT MANAGER MAY REJECT THE REMEDIAL ALTERNATIVE FROM 
FURTHER CONSIDERATION. 

h :\fs\draft\append\appa\sea d25\25tbla-2 .wk4 Page 2 of 2 11 /02/98 



Table A-2 

IMPLEMENTABILITY 
(Maximum Score = 15) 

SEAD-25 
RA25-5 ( Source removal, off-site disposal, air stripping of groundwater) 

Analysis Factor Basis for Evaluation During 
Preliminary Screening 

1. Technical Feasibility 

a. Ability to construct i) Not difficult to construct. 

technology. No uncertainties in construction . 

ii) Somewhat difficult to construct. 
No uncertainties in construction. 

iii) Very difficult to construct and/or 
significant uncertainties in construction . 

b. Reliabil ity of technology. i) Very reliable in meeting the specified 
process efficiencies or performance 
goals . 

ii) Somewhat reliable in meeting the 
specified process efficiencies or 
performance goals. 

c . Schedule of delays due i) Unlikely 
to technical problems . 

ii) Somewhat likely 

d. Need of undertaking i) No future remedial actions may be 
additional remedial anticipated . 
action , if necessary. 

ii) Some future remedial actions may be 
necessary. 

Subtotal (maximum = 10) 7 

2 . Administrative Feasibility 

a. Coordination w ith other i) Minimal coordination is required . 
agencies. 

ii) Required coordination is normal. 

iii) Extensive coordination is required . 

Subtotal (maximum = 2) 1 

3. Availability of Services and 
Materials 

a. Availabil ity of prospective i) Are technologies under consideration Yes 
technologies. generally commercially available for the No 

site-specific application? 

ii) Will more than one vendor be available Yes 
to provide a competitive bid? No 
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Table A-2 (cont'd) 

IM LEMENTABILITY 
(Maximum Score = 15) 

SEAD-25 
RA25-5 ( Source removal, oft-site disposal, air stripping of groundwater) 

Analysis Factor Basis for Evaluation During 

b. Availability of necessary 
equipment and specialists. 

Subtotal (maximum = 3) 

TOTAL (maximum= 15) 

Preliminary Screening 

i) Additional equip ent and specialists 
may be available without significant 
delay. 

Yes ----
No 0 ----

2 

10 

Score 

1 
0 

IF THE TOTAL IS LESS THAN 8, PROJECT MANAGER MAY REJECT THE REMEDIAL ALTERNATIVE FROM 
FURTHER CONSIDERATION. 
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Table A-2 

IMPLEMENTABILITY 
(Maximum Score = 15) 

SEAD-25 
RA25-6 (Source removal, off-site disposal, air sparging of plume) 

Analysis Factor Basis for Evaluation During 
Preliminary Screening 

1. Technical Feasibility 

a. Ability to construct i) Not difficult to construct. 
technology. No uncertainties in construction. 

ii) Somewhat difficult to construct. 
No uncertainties in construction. 

iii) Very difficult to construct and/or 
significant uncertainties in construction . 

b. Reliability of technology. i) Very reliable in meeting the specified 
process efficiencies or performance 
goals. 

ii) Somewhat reliable in meeting the 
specified process efficiencies or 
performance goals. 

c. Schedule of delays due i) Unlikely 
to technical problems. 

ii) Somewhat likely 

d. Need of undertaking i) No future remedial actions may be 
additional remedial anticipated. 
action , if necessary. 

ii) Some future remedial actions may be 
necessary. 

Subtotal (maximum = 10) 7 

2. Administrative Feasibility 

a. Coordination with other i) Minimal coordination is required . 
agencies. 

ii) Required coordination is normal. 

iii) Extensive coordination is required . 
Subtotal (maximum = 2) 1 

3. Availability of Services and 
Materials 

a. Availability of prospective i) Are technologies under consideration Yes 
technologies. generally commercially available for the No 

site-specific application? 

ii) Will more than one vendor be available Yes 
to provide a competitive bid? No 
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Table A-2 (cont'd) 

IMPLEMENTABILITY 
(Maximum Score = 15) 

SEAD-25 
RA25-6 (Source removal, off-site disposal, air sparging of plume) 

Analysis Factor Basis for Evaluation During 

b. Availability of necessary 
equipment and specialists. 

Subtotal (maximum = 3) 

TOTAL (maximum= 15) 

Preliminary Screening 

i) Additional equipment and specialists 
may be available without significant 
delay. 

Yes 
No---~o~ 

2 

10 

Score 

1 
0 

IF THE TOTAL IS LESS THAN 8, PROJECT MANAGER MAY REJECT THE REMEDIAL ALTERNATIVE FROM 
FURTHER CONSIDERATION. 
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Table A-3 

SHORT-TERM/LONG-TERM EFFECTIVENESS 
(Maximum Score = 25) 

SEAD-26 RA26-1 

Analysis Factor Basis for Evaluation During Score 
Preliminary Screening 

1. Protection of community Are there significant short-term risks to Yes 0 
during remedial actions. the community that must be addressed? No 4 4 

(If the answer is no, go to Factor 2.) 

Can the short-term risk be easily Yes 1 
controlled? No 0 

Does the mitigative effort to control Yes 0 
short-term risk impact the community No 2 
life-style? 

Subtotal (maximum = 4) 4 

2. Environmental Impacts Are there significant short-term risks to Yes 0 
the environment that must be addressed? No 4 4 
(if answer is no, go to Factor 3.) 

Are the available mitigative measures Yes 3 
reliable to minimize potential impacts? No 0 

Subtotal (maximum = 4) 4 

3. Time to implement the What is the required time to implement <or= 2 yr. 1 1 
remedy. the remedy? >2 yr. 0 

Required duration of the mitigative effort < or= 2 yr. 1 1 
to control short-term risk. >2 yr. 0 

Subtotal (maximum = 2) 2 

4. On-site or off-site On-site treatment* 3 
treatment or land Off-site treatment* 1 
disposal On-site or off-site land disposal 0 0 

Subtotal (maximum = 3) 0 

*treatment is defined as 
destruction or separation/ 
treatment or solidification/ 
chemical fixation of inorganic wastes 

5. Permanence of the Will the remedy by classified as Yes 3 
remedial alternative. permanent in accordance with Section No 0 0 

2.1 (a) , (b) , or (c) . (If answer is yes, go 
to Factor 7.) 

Subtotal (maximum = 3) 0 
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Table A-3 

SHORT-TERM/LONG-TERM EFFECTIVENESS 
(Maximum Score = 25) 

SEAD-26 RA26-1 

Analysis Factor Basis for Evaluation During Score 
Preliminary Screening 

6. Lifetime of remedial Expected lifetime or duration of 25-30yr. 3 3 
actions. effectiveness of the remedy. 20-25 yr. 2 

15-20 yr. 1 
<15 yr. 0 

Subtotal (maximum = 3) 3 

7. Quantity and nature of i) Quantity of untreated hazardous waste None 3 
waste or residual left left at the site. <or= 25% 2 
at the site after 25-50% 1 
remediation . >or= 50% 0 0 

ii) Is there treated residual left at the Yes 0 0 
site? (If answer is no, go to Factor 8.) No 2 

iii) Is the treated residual toxic? Yes 0 0 
No 1 

iv) Is the treated residual mobile? Yes 0 0 
No 1 

Subtotal (maximum = 5) 0 

8. Adequacy and reliability i) Operation and maintenance required <5 yr. 1 1 
of controls. for a period of: >5 yr. 0 

ii) Are environmental controls required Yes 0 
as a part of the remedy to handle No 1 1 
potential problems? (If answer is no, 
go to "iv" .) 

iii) Degree of confidence that controls can Moderate to 
adequately handle potential problems. very confident 

1 
Somewhat to 
not confident 0 

iv) Relative degree of long-term Minimum 2 2 
monitoring required (compare with Moderate 1 
other remedial alternatives.) Extensive 0 

Subtotal (maximum = 4) 4 

Total (maximum = 25) 17 

IF THE TOTAL IS LESS THAN 10, PROJECT MANAGER MAY REJECT THE REMEDIAL ALTERNATIVE 
FROM FURTHER CONSIDERATION. 
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Table A-3 

S ORT-TERM/LONG-TERM EFFECTIVENESS 
(Maximum Score = 25) 

Analysis Factor 

SEAD-26 RA26-2 

Basis for Evaluation During 
Preliminary Screening 

1. Protection of community Are 1 u e significant short-term risks to 
during remedial actions. the co munity that must be addressed? 

(If the a swer is no, go to Factor 2.) 

Subtotal (maximum = 4) 

Can the short-term risk be easily 
controlled? 

Does the mitigative effort to control 
short-ter risk impact the community 
life-style? 

2. Environmental Impacts Are there ignificant short-term risks to 
the enviro ment that must be addressed? 
(if answer is no, go to Factor 3.) 

Subtotal (maximum = 4) 

3. Time to implement the 
remedy . 

Subtotal (maximum = 2) 

4. On-site or off-site 
treatment or land 
disposal 

Subtotal (maximum = 3) 

*treatment is defined as 
destruction or separation/ 
treatment or solidification/ 

Are the available mitigative measures 
reliable to minimize potential impacts? 

What is the required time to implement 
the remedy? 

Required dur tion of the mitigative effort 
to control sho 1-term risk. 

On-site treatmt nt* 
Off-site treatmE 1t* 
On-site or off-si·e land disposal 

chemical fixation of inorganic wastes 

5. Permanence of the 
remedial alternative. 

Subtotal (maximum = 3) 

Will the remedy by classified as 
permanent in accordance with Section 
2.1 (a) , (b) , or (c). (If answer is yes, go 
to Factor 7.) 
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Yes 
No 

Yes 
No 

Yes 
No 

4 

Yes 
No 

Yes 
No 

4 

<or = 2 yr. 
>2 yr. 

<or= 2 yr. 
>2 yr. 

1 

3 

Yes 
No 

3 

4 

4 

1 

0 

3 

3 ----
----

Score 

0 
4 

1 
0 

0 
2 

0 
4 

3 
0 

1 
0 

1 
0 

3 
1 
0 

3 
0 
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Table A-3 

SHORT-TERM/LONG-TERM EFFECTIVENESS 
(Maximum Score = 25) 

SEAD-26 RA26-2 

Analysis Factor Basis for Evaluation During Score 
Preliminary Screening 

6. Lifetime of remedial Expected lifetime or duration of 25-30yr. 3 3 
actions. effectiveness of the remedy. 20-25 yr. 2 

15-20 yr. 1 
<15 yr. 0 

Subtotal (maximum = 3) 3 

7. Quantity and nature of i) Quantity of untreated hazardous waste None 3 
waste or residual left left at the site . <or= 25% 2 
at the site after 25-50% 1 
remediation . >or= 50% 0 0 

ii) Is there treated residual left at the Yes 0 0 
site? (If answer is no, go to Factor 8.) No 2 

iii) Is the treated residual toxic? Yes 0 0 
No 1 

iv) Is the treated residual mobile? Yes 0 0 
No 1 

Subtotal (maximum = 5) 0 

8. Adequacy and reliability i) Operation and maintenance required <5 yr. 1 
of controls. for a period of: >5 yr. 0 0 

ii) Are environmental controls required Yes 0 
as a part of the remedy to handle No 1 1 
potential problems? (If answer is no, 
go to "iv" .) 

iii) Degree of confidence that controls can Moderate to 
adequately handle potential problems. very confident 

1 
Somewhat to 
not confident 0 

iv) Relative degree of long-term Minimum 2 
monitoring required (compare with Moderate 1 
other remedial alternatives.) Extensive 0 0 

Subtotal (maximum = 4) 1 

Total (maximum = 25) 19 

IF THE TOTAL IS LESS THAN 10, PROJECT MANAGER MAY REJECT THE REMEDIAL ALTERNATIVE 
FROM FURTHER CONSIDERATION. 
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Analysis Factor 

Table A-3 

SHORT-TERM/LONG-TERM EFFECTIVENESS 
(Maximum Score = 25) 

SEAD-26 RA26-3 

Basis for Evaluation During 
Preliminary Screening 

1. Protection of community Are there significant short-term risks to 
during remedial actions. the community that must be addressed? 

(If the answer is no, go to Factor 2.) 

Subtotal (maximum = 4) 

Can the short-term risk be easily 
controlled? 

Does the mitigative effort to control 
short-term risk impact the community 
life-style? 

2. Environmental Impacts Are there significant short-term risks to 
the environment that must be addressed? 
(if answer is no, go to Factor 3.) 

Subtotal (maximum = 4) 

Are the available mitigative measures 
reliable to minimize potential impacts? 

Yes ---
No 4 

Yes 
----

No 
----

Yes ----
No ----

4 

Yes ---
No 4 ---

Yes ---
No 

4 ---

3. Time to implement the 
remedy. 

What is the required time to implement 
the remedy? 

< or = 2 yr. 

Subtotal (maximum = 2) 

4. On-site or off-site 
treatment or land 
disposal 

Subtotal (maximum = 3) 

*treatment is defined as 
destruction or separation/ 
treatment or solidification/ 

Required duration of the mitigative effort 
to control short-term risk. 

On-site treatment* 
Off-site treatment* 
On-site or off-site land disposal 

chemical fixation of inorganic wastes 

5. Permanence of the 
remedial alternative . 

Subtotal (maximum = 3) 

Will the remedy by classified as 
permanent in accordance with Section 
2.1 (a) , (b) , or (c) . (If answer is yes, go 
to Factor 7.) 
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---
>2 yr. ---

<or= 2 yr. __ _ 
>2yr. ___ o_ 

1 

3 

3 

Yes 3 ---
No __ _ 

3 

Score 

0 
4 

1 
0 

0 
2 

0 
4 

3 
0 

1 
0 

1 
0 

3 
1 
0 

3 
0 
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Analysis Factor 

6. Lifetime of remedial 
actions. 

Subtotal (maximum = 3) 

7. Quantity and nature of 
waste or residual left 
at the site after 
remediation . 

Subtotal (maximum = 5) 

Table A-3 

SHORT-TERM/LONG-TERM EFFECTIVENESS 
(Maximum Score = 25) 

SEAD-26 RA26-3 

Basis for Evaluation During 
Preliminary Screening 

Expected lifetime or duration of 
effectiveness of the remedy. 

25-30yr. 
20-25 yr. 
15-20 yr. 

<15 yr. 
3 

None i) Quantity of untreated hazardous waste 
left at the site . <or= 25% 

ii) Is there treated residual left at the 
site? (If answer is no, go to Factor 8.) 

iii) Is the treated residual toxic? 

iv) Is the treated residual mobile? 

25-50% 
> or= 50% 

Yes 
No 

Yes 
No 

Yes 
No 

1 

3 ---
---

---
---

---
---
---

0 
---

0 ---

0 ---

---
---

8. Adequacy and reliability i) Operation and maintenance required <5yr. ___ 1_ 
of controls. for a period of: >5yr. __ _ 

ii) Are environmental controls required 
as a part of the remedy to handle 
potential problems? (If answer is no, 
go to "iv" .) 

iii) Degree of confidence that controls can Moderate to 

Yes 
No 

adequately handle potential problems. very confident 

0 ---
---

Score 

3 
2 
1 
0 

3 
2 
1 
0 

0 
2 

0 
1 

0 
1 

1 
0 

0 
1 

1 1 

Subtotal (maximum = 4) 

Total (maximum = 25) 

iv) Relative degree of long-term 
monitoring required (compare with 
other remedial alternatives.) 

Somewhat to 
not confident 

Minimum 
Moderate 
Extensive 

2 

---
---

0 ---

21 

0 

2 
1 
0 

IF THE TOTAL IS LESS THAN 10, PROJECT MANAGER MAY REJECT THE REMEDIAL ALTERNATIVE 
FROM FURTHER CONSIDERATION. 
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Analysis Factor 

Table A-3 

SHORT-TERM/LONG-TERM EFFECTIVENESS 
(Maximum Score = 25) 

SEAD-26 RA26-3 

Basis for Evaluation During 
Preliminary Screening 

1. Protection of community Are there significant short-term risks to 
during remedial actions. the community that must be addressed? 

(If the answer is no, go to Factor 2.) 

Subtotal (maximum = 4) 

Can the short-term risk be easily 
controlled? 

Does the mitigative effort to control 
short-term risk impact the community 
life-style? 

2. Environmental Impacts Are there significant short-term risks to 
the environment that must be addressed? 
(if answer is no, go to Factor 3.) 

Subtotal (maximum = 4) 

Are the available mitigative measures 
reliable to minimize potential impacts? 

Yes 
No 

Yes 
No 

Yes 
No 

4 

Yes 
No 

Yes 
No 

4 

3. Time to implement the 
remedy. 

What is the required time to implement 
the remedy? 

<or= 2 yr. 

Subtotal (maximum = 2) 

4. On-site or off-site 
treatment or land 
disposal 

Subtotal (maximum = 3) 

*treatment is defined as 
destruction or separation/ 
treatment or solidification/ 

Required duration of the mitigative effort 
to control short-term risk. 

On-site treatment* 
Off-site treatment* 
On-site or off-site land disposal 

chemical fixation of inorganic wastes 

5. Permanence of the 
remedial alternative . 

Subtotal (maximum = 3) 

Will the remedy by classified as 
permanent in accordance with Section 
2.1 (a) , (b) , or (c) . (If answer is yes, go 
to Factor 7.) 
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>2 yr. 

<or= 2 yr. 
>2 yr. 

1 

3 

Yes 
No 

3 

4 

4 

1 

0 

3 

3 ----
----

Score 

0 
4 

1 
0 

0 
2 

0 
4 

3 
0 

1 
0 

1 
0 

3 
1 
0 

3 
0 
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Analysi Factor 

6. Lifetime of remedial 
actions. 

Table A-3 

SHORT-TERM/LONG-TERM EFFECTIVENESS 
(Maximum Score = 25) 

SEAD-26 RA26-3 

Basis for Evaluation During 
Preliminary Screening 

Expected lifetime or duration of 
effectiveness of the remedy. 

25-30yr. 3 - --
20-25 yr. ---
15-20 yr. _ _ _ 

Subtotal (maxim m = 3) 

7. Quantity and nature of 
waste or residual left 
at the site after 
remediation . 

Subtotal (maximum 5) 

i) Quantity of untreated hazardous waste 
left at the site . 

ii) Is there treated residual left at the 

site? (If answer is no, go to Factor 8.) 

iii) Is the treated residual toxic? 

iv) Is the treated residual mobile? 

8. Adequacy and rel iability i) Operation and maintenance required 
of controls . for a period of: 

ii) Are environmental controls required 
as a part of the remedy to handle 
potential problems? (If answer is no, 
go to "iv".) 

<15 yr. 
3 

None 
<or= 25% 

25-50% 
>or= 50% 

Yes 
No 

Yes 
No 

Yes 
No 

1 

<5 yr. 
>5 yr. 

Yes 
No 

iii) Degree of confidence that controls can Moderate to 
adequately handle potential problems. very confident 

---

---
- - -
---

0 ---

0 ----

0 ----
----

---
---

---
---

0 ---
---

Score 

3 
2 
1 
0 

3 
2 
1 
0 

0 
2 

0 
1 

0 
1 

1 
0 

0 
1 

1 1 

Subtotal (maximum = 4) 

Total (maximum = 25) 

iv) Relative degree of long-term 
monitoring required (compare with 
other remedial alternatives.) 

Somewhat to 
not confident 

Minimum 
Moderate 

---

---
---

0 Extensive 
2---

21 

0 

2 
1 
0 

IF THE TOTAL IS LESS TH N 10, PROJECT MANAGER MAY REJECT THE REMEDIAL ALTERNATIVE 
FROM FURTHER CONSIDE TION. 
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Table A-4 

IMPLEMENTABILITY 
(Maximum Score= 15) 

SEAD-26 RA26-1 No Action 

Analysis Factor Basis for Evaluation During Score 
Preliminary Screening 

1. Technical Feasibility 

a. Ability to construct i) Not difficult to construct. 3 3 
technology. No uncertainties in construction. 

ii) Somewhat difficult to construct. 2 
No uncertainties in construction. 

iii) Very difficult to construct and/or 1 
significant uncertainties in construction. 

b. Reliability of technology. i) Very reliable in meeting the specified 3 3 
process efficiencies or performance 
goals. 

ii) Somewhat reliable in meeting the 2 
specified process efficiencies or 
performance goals. 

c. Schedule of delays due i) Unlikely 2 2 
to technical problems. 

ii) Somewhat likely 1 

d. Need of undertaking i) No future remedial actions may be 2 
additional remedial anticipated 
action, if necessary. 

ii) Some future remedial actions may be 1 1 
necessary. 

Subtotal (maximum = 10) 9 

2. Administrative Feasibility 

a. Coordination with other i) Minimal coordination is required 2 
agencies. 

ii) Required coordination is normal. 1 

iii) Extensive coordination is required. 0 0 
Subtotal (maximum = 2) 0 

3. Availability of Services and 
Materials 

a. Availability of prospective i) Are technologies under consideration Yes 1 1 
technologies. generally commercially available for the No 0 

site-specific application? 

ii) Will more than one vendor be available Yes 1 1 
to provide a competitive bid? No 0 
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Analysis Factor 

b. Availability of necessary 
equipment and specialists. 

Subtotal (maximum = 3) 

TOTAL (maximum= 15) 

Table A-4 (cont'd) 

IMPLEMENTABILITY 
(Maximum Score= 15) 

SEAD-26 RA26-1 No Action 

Basis for Evaluation During 
Preliminary Screening 

i) Additional equipment and specialists 
may be available without significant 
delay. 

Yes No _ _ _ _ 

3 

12 

Score 

1 
0 

IF THE TOTAL IS LESS THAN 8, PROJECT MANAGER MAY REJECT THE REMEDIAL ALTERNATIVE FROM 
FURTHER CONSIDERATION. 
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Table A-4 

IMPLEMENTABILITY 
(Maximum Score = 15) 

Analysis Factor 

SEAD-26 RA26-2 lnstituional Controls/Natural Attenuation 

Basis fo r Evaluation During 
Preliminary Screening 

1. Technical Feasibility 

a. Ability to construct i) Not difficult to construct. 
technology. No uncertainties in construction. 

ii) Somewhat difficult to construct. 
No uncertainties in construction . 

iii ) Very difficult to construct and/or 
significant uncertainties in construction. 

b. Reliability of technology. i) Very reliable in meeting the specified 
process efficiencies or performance 
goals. 

ii) Somewhat rel iable in meeting the 
specified process efficiencies or 
performance goals. 

c. Schedule of delays due i) Unlikely 
to technica l problems. 

ii) Somewhat likely 

d. Need of undertaking i) No future remedial actions may be 
additional remedial anticipated . 
action , if necessary. 

ii) Some future remedial actions may be 
necessary. 

Subtotal (maximum= 10) 9 

2. Administrative Feasibility 

a. Coordination with other i) Minimal coordination is required . 
agencies. 

ii) Required coordination is normal. 

iii) Extensive coordination is required. 
Subtotal (maximum = 2) 0 

3. Availability of Services and 
Materials 

a. Availability of prospective i) Are technologies under consideration Yes 
technologies. generally commercially available for the No 

site-specific application? 

ii ) Will more than one vendor be available Yes 
to provide a competitive bid? No 
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Score 

3 3 

2 

1 

3 3 

2 

2 2 

1 

2 

1 1 

2 

1 

0 0 

1 1 
0 

1 1 
0 
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Analysis Factor 

Table A-4 (cont'd) 

IMPLEMENTABILITY 
(Maximum Score= 15) 

SEAD-26 RA26-2 lnstituional Controls/Natural Attenuation 

Basis for Evaluation During 
Preliminary Screening 

b. Availability of necessary 
equipment and specialists. 

i) Additional equipment and specialists 
may be available without significant 
delay. 

Yes 

Subtotal (maximum = 3) 

TOTAL (maximum= 15) 

No 

3 

1 ----
----

12 

Score 

1 
0 

IF THE TOTAL IS LESS THAN 8, PROJECT MANAGER MAY REJECT THE REMEDIAL ALTERNATIVE FROM 
FURTHER CONSIDERATION. 
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Analysis Factor 

1. Technical Feasibility 

a. Ability to construct 
technology. 

b. Reliability of technology. 

c. Schedule of delays due 
to technical problems. 

d. Need of undertaking 
additional remedial 
action, if necessary. 

Subtotal (maximum= 10) 

2. Administrative Feasibility 

a. Coordination with other 
agencies. 

Subtotal (maximum = 2) 

3. Availability of Services and 
Materials 

a. Availability of prospective 
technologies. 

Table A-4 

IMPLEMENTABILITY 
(Maximum Score= 15) 

SEAD-26 RA26-3 Air Stripping Plume 

Basis for Evaluation During 
Preliminary Screening 

i) Not difficult to construct. 
No uncertainties in construction. 

ii) Somewhat difficult to construct. 
No uncertainties in construction. 

iii) Very difficult to construct and/or 
significant uncertainties in construction . 

i) Very reliable in meeting the specified 
process efficiencies or performance 
goals. 

ii) Somewhat reliable in meeting the 
specified process efficiencies or 
performance goals. 

i) Unlikely 

ii) Somewhat likely 

i) No future remedial actions may be 
anticipated. 

ii) Some future remedial actions may be 
necessary. 

i) Minimal coordination is required 

ii) Required coordination is normal. 

iii) Extensive coordination is required . 

i) Are technologies under consideration 
generally commercially available for the 
site-specific application? 

ii) Wil l more than one vendor be avai lable 
to provide a competitive bid? 
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Score 

3 

2 2 

1 

3 3 

2 

2 

1 1 

2 

1 1 

7 

2 

1 1 

0 
1 

Yes 1 1 
No 0 

Yes 1 1 
No 0 
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Table A-4 (cont'd) 

IMPLEMENTABILITY 
(Maximum Score = 15) 

Analysis Factor 

SEAD-26 RA26-3 Air Stripping Plume 

Basis for Evaluation During 
Preliminary Screening 

Score 

b. Availability of necessary 
equipment and specialists. 

Subtotal (maximum = 3) 

TOTAL (maximum= 15) 

i) Additional equipment and specialists 
may be available without significant 
delay. 

Yes ----
No ____ o=-

2 

10 

1 
0 

IF THE TOTAL IS LESS THAN 8, PROJECT MANAGER MAY REJECT THE REMEDIAL ALTERNATIVE FROM 
FURTHER CONSIDERATION. 
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Analysis Factor 

1. Technical Feasibility 

a. Ability to construct 
technology. 

b. Reliability of technology. 

c. Schedule of delays due 
to technical problems. 

d. Need of undertaking 
additional remedial 
action, if necessary. 

Subtotal (maximum= 10) 

2. Administrative Feasibility 

a. Coordination with other 
agencies. 

Subtotal (maximum = 2) 

3. Ava ilability of Services and 
Materials 

a. Availability of prospective 
technologies. 

Table A-4 

IMPLEMENTABILITY 
(Maximum Score= 15) 

SEAD-26 RA26-4 Air Sparging Plume 

Basis for Evaluation During 
Preliminary Screening 

i) Not difficult to construct. 
No uncertainties in construction. 

ii) Somewhat difficult to construct. 
No uncertainties in construction . 

iii) Very difficult to construct and/or 
significant uncertainties in construction. 

i) Very reliable in meeting the specified 
process efficiencies or performance 
goals. 

ii) Somewhat reliable in meeting the 
specified process efficiencies or 
performance goals. 

i) Unlikely 

ii) Somewhat likely 

i) No future remedial actions may be 
anticipated. 

ii) Some future remedial actions may be 
necessary. 

i) Minimal coordination is required. 

ii) Required coord ination is normal. 

iii) Extensive coordination is required . 

i) Are technologies under consideration 
generally commercially available for the 
site-specific application? 

ii ) Will more than one vendor be available 
to provide a competitive bid? 
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Score 

3 

2 2 

1 

3 3 

2 

2 

1 1 

2 

1 1 

7 

2 

1 1 

0 
1 

Yes 1 1 
No 0 

Yes 1 1 
No 0 
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Analysis Factor 

b. Availability of necessary 
equipment and specialists. 

Subtotal (maximum = 3) 

TOTAL (maximum= 15) 

Table A-4 (cont'd) 

IMPLEMENTABILITY 
(Maximum Score= 15) 

SEAD-26 RA26-4 Air Sparging Plume 

Basis for Evaluation During 
Preliminary Screening 

i) Additional equipment and specialists 
may be available without significant 
delay. 

Yes 
No 

2 

--- -
0 ----

10 

Score 

1 
0 

IF THE TOTAL IS LESS THAN 8, PROJECT MANAGER MAY REJECT THE REMEDIAL ALTERNATIVE FROM 
FURTHER CONSIDERATION. 
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Table A-5 

COMPLIANCE WITH APPLICABLE OR RELEVANT AND 
APPROPRIATE NEW YORK STA TE STANDARDS CRITERIA AND GUIDELINES (SCGs) 

(Maximum Score = 10) 

Analysis Factor 

1. Compliance with 
chemical-specific SCGs. 

2. Compliance with action
specific SCGs. 

3. Compliance with 
location-specific SCGs. 

TOTAL (maximum= 10) 

RA25-1 
Basis for Evaluation During 

Detailed Analysis 

Meets chemical specific SCGs such 
as groundwater standards. 

Meets SCGs such as technology 
standards for incineration or landfill. 

Meets location-specific SCGs such as 
Freshwater Wetlands Act. 
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Yes 
No ___ o 

Yes 
---

No 0 

Yes No ___ o_ 

0 

Score 

4 
0 

3 
0 

3 
0 
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Table A-5 

COMPLIANCE WITH APPLICABLE OR RELEVANT AND 
APPROPRIATE NEW YORK STATE STANDARDS CRITERIA AND GUIDELINES (SCGs) 

(Maximum Score = 10) 

Analysis Factor 

1. Compliance with 
chemical-specific SCGs. 

2. Compliance with action
specific SCGs. 

3. Compliance with 
location-specific SCGs. 

TOTAL (maximum= 10) 

RA25-2 
Basis for Evaluation During 

Detailed Analysis 

Meets chemical specific SCGs such 
as groundwater standards. 

Meets SCGs such as technology 
standards for incineration or landfill. 

Meets location-specific SCGs such as 
Freshwater Wetlands Act. 
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Yes 
No --___,0,--

Yes 3 No ___ _ 

Yes 3 No ___ _ 

6 

Score 

4 
0 

3 
0 

3 
0 
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Table A-5 

COMPLIANCE WITH APPLICABLE OR RELEVANT AND 
APPROPRIATE NEW YORK STATE STANDARDS CRITERIA AND GUIDELINES (SCGs) 

(Maximum Score = 10) 

Analysis Factor 

1. Compliance with 
chemical-specific SCGs. 

2. Compliance with action
specific SCGs. 

3. Compliance with 
location-specific SCGs. 

TOTAL (maximum= 10) 

RA25-3 
Basis for Evaluation During 

Detailed Analysis 

Meets chemical specific SCGs such 
as groundwater standards . 

Meets SCGs such as technology 
standards for incineration or landfill. 

Meets location-specific SCGs such as 
Freshwater Wetlands Act. 
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Yes 
No 

Yes 
No 

Yes 
No 

Score 

4 4 
0 

3 3 
0 

3 3 
0 

10 

10/14/98 



Table A-5 

COMPLIANCE WITH APPLICABLE OR RELEVANT AND 
APPROPRIATE NEW YORK STATE STANDARDS CRITERIA AND GUIDELINES (SCGs) 

(Maximum Score = 10) 

Analysis Factor 

1. Compliance with 
chemical-specific SCGs. 

2. Compliance with action
specific SCGs. 

3. Compliance with 
location-specific SCGs. 

TOTAL (maximum= 10) 

RA25-3a 
Basis for Evaluation During 

Detailed Analysis 

Meets chemical specific SCGs such 
as groundwater standards. 

Meets SCGs such as technology 
standards for incineration or landfill. 

Meets location-specific SCGs such as 
Freshwater Wetlands Act. 
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Yes 4 No ___ _ 

Yes 3 No ___ _ 

Yes 3 No _ __ _ 

10 

Score 

4 
0 

3 
0 

3 
0 
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Table A-5 

COMPLIANCE WITH APPLICABLE OR RELEVANT AND 
APPROPRIATE NEW YORK STATE STANDARDS CRITERIA AND GUIDELINES (SCGs) 

(Maximum Score = 10) 

Analysis Factor 

1. Compliance with 
chemical-specific SCGs. 

2. Compliance with action
specific SCGs. 

3. Compliance with 
location-specific SCGs. 

TOTAL (maximum= 10) 

RA25-4 
Basis for Evaluation During 

Detailed Analysis 

Meets chemical specific SCGs such 
as groundwater standards. 

Meets SCGs such as technology 
standards for incineration or landfill. 

Meets location-specific SCGs such as 
Freshwater Wetlands Act. 
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Yes 4 ---
No 

Yes 3 
No __ _ 

Yes 3 
---

No 

10 

Score 

4 
0 

3 
0 

3 
0 

10/14/98 



Table A-5 

COMPLIANCE WITH APPLICABLE OR RELEVANT AND 
APPROPRIATE NEW YORK STATE STANDARDS CRITERIA AND GUIDELINES (SCGs) 

(Maximum Score = 10) 

Analysis Factor 

1. Compliance with 
chemical-specific SCGs. 

2. Compliance with action
specific SCGs. 

3. Compliance with 
location-specific SCGs. 

TOTAL (maximum= 10) 

RA25-5 
Basis for Evaluation During 

Detailed Analysis 

Meets chemical specific SCGs such 
as groundwater standards. 

Meets SCGs such as technology 
standards for incineration or landfill. 

Meets location-specific SCGs such as 
Freshwater Wetlands Act. 
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Yes 4 ----
No 

Yes 3 No ___ _ 

Yes 3 No ___ _ 

10 

Score 

4 
0 

3 
0 

3 
0 

10/14/98 



Table A-5 

COMPLIANCE WITH APPLICABLE OR RELEVANT AND 
APPROPRIATE NEW YORK STATE STANDARDS CRITERIA AND GUIDELINES (SCGs) 

(Maximum Score = 10) 

Analysis Factor 

1. Compliance with 
chemical-specific SCGs. 

2. Compliance with action
specific SCGs. 

3. Compliance with 
location-specific SCGs. 

TOTAL (maximum= 10) 

RA25-6 
Basis for Evaluation During 

Detailed Analysis 

Meets chemical specific SCGs such 
as groundwater standards. 

Meets SCGs such as technology 
standards for incineration or landfill. 

Meets location-specific SCGs such as 
Freshwater Wetlands Act. 
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Yes 4 ----
No 

Yes 3 No ___ _ 

Yes 3 ----
No 

10 

Score 

4 
0 

3 
0 

3 
0 

10/14/98 





Table A-6 

PROTECTION OF HUMAN HEAL TH AND THE ENVIRONMENT 
(Relative Weight = 20) 

Analysis Factor 

1. Use of the site after 
remediation . 

Total (Maximum = 20) 

2. Human health and the 
environment exposure 
after the remediation . 

Subtotal (Maximum= 10) 

3. Magnitude of residual 
public health risks after 

the remediation . 

Subtotal (Maximum = 5) 

4. Magnitude of residual 
environmental risks after 
the remediation . 

Subtotal (Maximum = 5) 
Total (Maximum= 20) 

RA25-1 

Basis for Evaluation During 
Detailed Analysis 

Unrestricted use of the land and 
water. (If answer is yes , go to the 
end of the Table .) 

i) Is the exposure to contaminants 
via air route acceptable? 

ii) Is the exposure to contaminants 
via groundwater/surface water 
acceptable? 

iii) Is the exposure to contaminants 
via sediments/soils acceptable? 

i) Health risk 
ii) Health risk 

i) Less than acceptable 
ii) Slightly greater than acceptable 
iii) Significant risk still exists 
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Yes 
No 0 - ----

Yes 3 - ----
No - ----

Yes -----
No 0 

Yes - ----
No O -----

< = 1 in 1,000,000 - ----
< = 1 in 100,000 2 - ----

3 

8 

Score 

20 
0 

3 
0 

4 
0 

3 
0 

5 
2 

5 
3 
0 
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Table A-6 

PROTECTION OF HUMAN HEAL TH AND THE ENVIRONMENT 
(Relative Weight = 20) 

Analysis Factor 

1. Use of the site after 
remediation . 

Total (Maximum = 20) 

2. Human health and the 
environment exposure 
after the remediation . 

Subtotal (Maximum= 10) 

3. Magnitude of residual 
public health risks after 

the remediation . 

Subtotal (Maximum = 5) 

4. Magnitude of residual 
environmental risks after 
the remediation . 

Subtotal (Maximum = 5) 
Total (Maximum = 20) 

RA25-2 

Basis for Evaluation During 
Detailed Analysis 

Unrestricted use of the land and 
water. (If answer is yes , go to the 
end of the Table .) 

i) Is the exposure to contaminants 
via air route acceptable? 

ii) Is the exposure to contaminants 
via groundwater/surface water 
acceptable? 

iii) Is the exposure to contaminants 
via sediments/soils acceptable? 

i) Health risk 
ii) Health risk 

i) Less than acceptable 
ii) Slightly greater than acceptable 
iii) Significant risk still exists 
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Yes 
No 0 -----

Yes _ _ 3.c....._ __ 

No --- --

Yes 4 --- --
No 

Yes - ----
No 0 

< = 1 in 1,000,000 ___ _ _ 
< = 1 in 100,000 2 -----

3 

12 

Score 

20 
0 

3 
0 

4 
0 

3 
0 

5 
2 

5 
3 
0 
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Table A-6 

PROTECTION OF HUMAN HEAL TH AND THE ENVIRONMENT 
(Relative Weight = 20) 

RA25-3 

Analysis Factor Basis for Evaluation During 
Detailed Analysis 

1. Use of the site after Unrestricted use of the land and Yes 
remediation . water. (If answer is yes, go to the No 

end of the Table.) 
Total (Maximum = 20) 

2. Human health and the i) Is the exposure to contaminants Yes 
environment exposure via air route acceptable? No 
after the remediation . 

ii) Is the exposure to contaminants Yes 
via groundwater/surface water No 
acceptable? 

iii) Is the exposure to contaminants Yes 
via sediments/soils acceptable? No 

Subtotal (Maximum= 10) 

3. Magnitude of residual i) Health risk < = 1 in 1,000,00 
public health risks after ii) Health risk < = 1 in 100,000 

the remediation . 

Subtotal (Maximum = 5) 

4. Magnitude of residual i) Less than acceptable 
environmental risks after ii) Slightly greater than acceptable 
the remediation. iii) Significant risk still exists 

Subtotal (Maximum = 5) 
Total (Maximum= 20) 
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Score 

20 
0 0 

3 3 
0 

4 4 
0 

3 3 
0 

5 5 
2 

5 
3 3 

0 

18 
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Table A-6 

PROTECTION OF HUMAN HEAL TH AND THE ENVIRONMENT 
(Relative Weight = 20) 

Analysis Factor 

1. Use of the site after 
remediation . 

Total (Maximum = 20) 

2. Human health and the 
environment exposure 
after the remediation . 

Subtotal (Maximum = 10) 

3. Magnitude of residual 
public health risks after 

the remediation . 

Subtotal (Maximum = 5) 

4. Magnitude of residual 
environmental risks after 
the remediation . 

Subtotal (Maximum = 5) 
Total (Maximum = 20) 

RA25-3a 

Basis for Evaluation During 
Detailed Analysis 

Unrestricted use of the land and 
water. (If answer is yes , go to the 
end of the Table.) 

i) Is the exposure to contaminants 
via air route acceptable? 

ii) Is the exposure to contaminants 
via groundwater/surface water 
acceptable? 

iii) Is the exposure to contaminants 
via sediments/soils acceptable? 

i) Health risk 
ii) Health risk 

i) Less than acceptable 
ii) Slightly greater than acceptable 
iii) Significant risk still exists 
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Yes 
No 0 -----

Yes __ 3.c..._ __ 
No - ----

Yes 4 -----
No 

Yes 3 -----
No -----

< = 1 in 1,000,00 5 -----
< = 1 in 100,000 -----

3 

18 

Score 

20 
0 

3 
0 

4 
0 

3 
0 

5 
2 

5 
3 
0 
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Table A-6 

PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT 
{Relative Weight = 20) 

Analysis Factor 

1. Use of the site after 
remediation. 

Total {Maximum= 20) 

2. Human health and the 
environment exposure 
after the remediation . 

Subtotal {Maximum= 10) 

3. Magnitude of residual 
public health risks after 

the remediation . 

Subtotal {Maximum = 5) 

4. Magnitude of residual 
environmental risks after 
the remediation. 

Subtotal {Maximum = 5) 
Total {Maximum = 20) 

RA25-4 

Basis for Evaluation During 
Detailed Analysis 

Unrestricted use of the land and 
water. (If answer is yes, go to the 
end of the Table.) 

i) Is the exposure to contaminants 
via air route acceptable? 

ii) Is the exposure to contaminants 
via groundwater/surface water 
acceptable? 

iii) Is the exposure to contaminants 
via sediments/soils acceptable? 

i) Health risk 
ii) Health risk 

i) Less than acceptable 
ii) Slightly greater than acceptable 
iii) Significant risk still exists 
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Yes 
No 0 -----

Yes 3 ---- -
No 

Yes 4 -----
No -----

Yes 3 -----
No -----

< = 1 in 1,000,00 5 -----
< = 1 in 100,000 ____ _ 

3 

18 
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Table A-6 

PROTECTION OF HUMAN HEAL TH AND THE ENVIRONMENT 
(Relative Weight = 20) 

Analysis Factor 

1. Use of the site after 
remediation . 

Total (Maximum = 20) 

2. Human health and the 
environment exposure 
after the remediation. 

Subtotal (Maximum= 10) 

3. Magnitude of residual 
public health risks after 

the remediation . 

Subtotal (Maximum = 5) 

4. Magnitude of residual 
environmental risks after 
the remediation . 

Subtotal (Maximum = 5) 
Total (Maximum = 20) 

RA25-5 

Basis for Evaluation During 
Detailed Analysis 

Unrestricted use of the land and 
water. (If answer is yes , go to the 
end of the Table.) 

i) Is the exposure to contaminants 
via air route acceptable? 

ii) Is the exposure to contaminants 
via groundwater/surface water 
acceptable? 

iii) Is the exposure to contaminants 
via sediments/soils acceptable? 

i) Health risk 
ii) Health risk 

i) Less than acceptable 
ii) Slightly greater than acceptable 
iii) Significant risk still exists 
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Yes 
No 0 -----

Yes 3 -----
No -----

Yes 4 -----
No 

Yes 3 - ----
No -----

< = 1 in 1,000,00 5 -----
< = 1 in 100,000 -----

3 

18 

Score 

20 
0 

3 
0 

4 
0 

3 
0 

5 
2 

5 
3 
0 
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Table A-6 

PROTECTION OF HUMAN HEAL TH AND THE ENVIRONMENT 
(Relative Weight = 20) 

RA25-6 

Analysis Factor Basis for Evaluation During 
Detailed Analysis 

1. Use of the site after Unrestricted use of the land and Yes 
remediation . water. (If answer is yes, go to the No 

end of the Table .) 
Total (Maximum= 20) 

2. Human health and the i) Is the exposure to contaminants Yes 
environment exposure via air route acceptable? No 
after the remediation . 

ii) Is the exposure to contaminants Yes 
via groundwater/surface water No 
acceptable? 

iii) Is the exposure to contaminants Yes 
via sediments/soils acceptable? No 

Subtotal (Maximum= 10) 

3. Magnitude of residual i) Health risk < = 1 in 1,000,00 
public health risks after ii) Health risk < = 1 in 100,000 

the remediation . 

Subtotal (Maximum = 5) 

4. Magnitude of residual i) Less than acceptable 
environmental risks after ii) Slightly greater than acceptable 
the remediation . iii) Significant risk still exists 

Subtotal (Maximum = 5) 
Total (Maximum = 20) 
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Score 

20 
0 0 

3 3 
0 

4 4 
0 

3 3 
0 

5 5 
2 

5 
3 3 

0 

18 
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Table A-7 

SHORT-TERM EFFECTIVENESS 
(Relative Weight = 10) 

RA25-1 

Analysis Factor Basis for Evaluation During Score 
Detailed Analysis 

1. Protection of community Are there significant short-term risks Yes 0 
during remedial actions. to the community that must be No 4 4 

addressed? (If answer is no, go to 
Factor 2.) 

Can the risk be easily controlled? Yes 1 
No 0 

Does the mitigative effort to control Yes 0 
risk impact the community life-style? No 2 

Subtotal (Maximum = 4) 

2. Environmental Impacts Are there significant short-term risks Yes 0 
to the environment that must be No 4 4 
addressed? (If answer is no, go to 
Factor 3.) 

Are the available mitigative measures Yes 3 
reliable to minimize potential impacts? No 0 

Subtotal (Maximum = 4) 

3. Time to implement the What is the required time to implement <=2yr. 1 1 
remedy. the remedy? >=2yr. 0 

Required duration of the mitigative <=2yr. 1 
effort to control short-term risk. >=2yr. 0 

9 
Subtotal (Maximum = 2) 
Total (Maximum= 10) 
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Table A-7 

SHORT-TERM EFFECTIVENESS 
(Relative Weight = 10) 

RA25-2 

Analysis Factor Basis for Evaluation During Score 
Detailed Analysis 

1. Protection of community Are there significant short-term risks Yes 0 
during remedial actions. to the community that must be No 4 4 

addressed? (If answer is no, go to 
Factor 2.) 

Can the risk be easily controlled? Yes 1 
No 0 

Does the mitigative effort to control Yes 0 
risk impact the community life-style? No 2 

Subtotal (Maximum = 4) 

2. Environmental Impacts Are there significant short-term risks Yes 0 
to the environment that must be No 4 4 
addressed? (If answer is no, go to 
Factor 3.) 

Are the available mitigative measures Yes 3 
reliable to minimize potential impacts? No 0 

Subtotal (Maximum = 4) 

3. Time to implement the What is the required time to implement <=2yr. 1 1 
remedy. the remedy? >=2yr. 0 

Required duration of the mitigative <=2yr. 1 
effort to control short-term risk. >=2yr. 0 

9 
Subtotal (Maximum = 2) 
Total (Maximum= 10) 
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Table A-7 

SHORT-TERM EFFECTIVENESS 
(Relative Weight = 10) 

RA25-3 

Analysis Factor Basis for Evaluation During Score 
Detailed Analysis 

1. Protection of community Are there significant short-term risks Yes 0 
during remedial actions. to the community that must be No 4 4 

addressed? (If answer is no, go to 
Factor 2.) 

Can the risk be easily controlled? Yes 1 
No 0 

Does the mitigative effort to control Yes 0 
risk impact the community life-style? No 2 

Subtotal (Maximum = 4) 

2. Environmental Impacts Are there significant short-term risks Yes 0 
to the environment that must be No 4 4 
addressed? (If answer is no, go to 
Factor 3.) 

Are the available mitigative measures Yes 3 
reliable to minimize potential impacts? No 0 

Subtotal (Maximum = 4) 

3. Time to implement the What is the required time to implement <=2yr. 1 
remedy. the remedy? >=2yr. 0 0 

Required duration of the mitigative <=2yr. 1 
effort to control short-term risk. >=2yr. 0 

8 
Subtotal (Maximum = 2) 
Total (Maximum = 10) 
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Table A-7 

SHORT-TERM EFFECTIVENESS 
(Relative Weight = 10) 

RA25-3a 

Analysis Factor Basis for Evaluation During Score 
Detailed Analysis 

1. Protection of community Are there significant short-term risks Yes 0 
during remedial actions. to the community that must be No 4 4 

addressed? (If answer is no, go to 
Factor 2.) 

Can the risk be easily controlled? Yes 1 
No 0 

Does the mitigative effort to control Yes 0 
risk impact the community life-style? No 2 

Subtotal (Maximum = 4) 

2. Environmental Impacts Are there significant short-term risks Yes 0 
to the environment that must be No 4 4 
addressed? (If answer is no, go to 
Factor 3.) 

Are the available mitigative measures Yes 3 
reliable to minimize potential impacts? No 0 

Subtotal (Maximum= 4) 

3. Time to implement the What is the required time to implement <=2yr. 1 
remedy. the remedy? >=2yr. 0 0 

Required duration of the mitigative <=2yr. 1 
effort to control short-term risk. >=2yr. 0 0 

8 
Subtotal (Maximum = 2) 
Total (Maximum= 10) 
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Table A-7 

SHORT-TERM EFFECTIVENESS 
(Relative Weight = 10) 

RA25-4 

Analysis Factor Basis for Evaluation During Score 
Detailed Analysis 

1. Protection of community Are there significant short-term risks Yes 0 0 
during remedial actions. to the community that must be No 4 

addressed? (If answer is no, go to 
Factor 2.) 

Can the risk be easily controlled? Yes 1 1 
No 0 

Does the mitigative effort to control Yes 0 
risk impact the community life-style? No 2 2 

Subtotal (Maximum = 4) 

2. Environmental Impacts Are there significant short-term risks Yes 0 
to the environment that must be No 4 4 
addressed? (If answer is no, go to 
Factor 3.) 

Are the available mitigative measures Yes 3 
reliable to minimize potential impacts? No 0 

Subtotal (Maximum = 4) 

3. Time to implement the What is the required time to implement <=2yr. 1 
remedy. the remedy? >=2yr. 0 0 

Required duration of the mitigative <=2yr. 1 1 
effort to control short-term risk. >=2yr. 0 

8 
Subtotal (Maximum = 2) 
Total (Maximum= 10) 
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Table A-7 

SHORT-TERM EFFECTIVENESS 
(Relative Weight = 10) 

RA25-5 

Analysis Factor Basis for Evaluation During Score 
Detailed Analysis 

1. Protection of community Are there significant short-term risks Yes 0 0 
during remedial actions. to the community that must be No 4 

addressed? (If answer is no, go to 
Factor 2.) 

Can the risk be easily controlled? Yes 1 1 
No 0 

Does the mitigative effort to control Yes 0 
risk impact the community life-style? No 2 2 

Subtotal (Maximum = 4) 

2. Environmental Impacts Are there significant short-term risks Yes 0 
to the environment that must be No 4 4 
addressed? (If answer is no, go to 
Factor 3.) 

Are the available mitigative measures Yes 3 
reliable to minimize potential impacts? No 0 

Subtotal (Maximum= 4) 

3. Time to implement the What is the required time to implement <=2yr. 1 
remedy. the remedy? >=2yr. 0 0 

Required duration of the mitigative <=2yr. 1 
effort to control short-term risk. >=2yr. 0 0 

7 
Subtotal (Maximum = 2) 
Total (Maximum= 10) 
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Table A-7 

SHORT-TERM EFFECTIVENESS 
(Relative Weight = 10) 

RA25-6 

Analysis Factor Basis for Evaluation During Score 
Detailed Analysis 

1. Protection of community Are there significant short-term risks Yes 0 0 
during remedial actions. to the community that must be No 4 

addressed? (If answer is no, go to 
Factor 2.) 

Can the risk be easily controlled? Yes 1 
No 0 

Does the mitigative effort to control Yes 0 
risk impact the community life-style? No 2 2 

Subtotal (Maximum = 4) 

2. Environmental Impacts Are there significant short-term risks Yes 0 
to the environment that must be No 4 4 
addressed? (If answer is no, go to 
Factor 3.) 

Are the available mitigative measures Yes 3 
reliable to minimize potential impacts? No 0 

Subtotal (Maximum = 4) 

3. Time to implement the What is the required time to implement <=2yr. 1 
remedy. the remedy? >=2yr. 0 0 

Required duration of the mitigative <=2yr. 1 
effort to control short-term risk. >=2yr. 0 0 

7 
Subtotal (Maximum = 2) 
Total (Maximum= 10) 
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Analysis Factor 

1. On-site or off-site treatment 
or land disposal. 

Subtotal (Maximum = 3) 

*treatment is defined as 
destruction or separation/ 
treatment or solidification/ 
chemical fixation of 
inorganic wastes. 

2. Permanence of the remedial 
alternative. 

Subtotal (Maximum= 3) 

3. Lifetime of remed ia l 
alternative. 

Subtotal (Maximum= 3) 

4. Qua ntity and nature of waste 
or residual left at the site after 
remediation . 

Subtotal (Maximum= 5) 

Table A-8 

LONG-TERM EFFECTIVENESS AND PERMANENCE 
(Relative Weight= 15) 

RA25-1 
(No-action) 

Basis for Evaluation During 
Detailed Analysis 

On-site treatment* 
Off-site treatment* 
On-site or off-site land disposal 

W ill the remedy be classified as 
permanent in accordance with 
Section 2.1(a), (b), or (c) . (If answer is 
yes , go to Factor 4.) 

Expected lifetime or duration of 
effectiveness of the remedy. 

i) Quantity of untreated hazardous 
waste left at the site. 

ii ) Is there treated residual left at the 
site? (If answer is no, go to Factor 5.) 

iii ) Is the treated residual toxic? 

iv) Is the treated residual mobile? 
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Yes 
No--0---

25-30 yr. 
20-25yr. 
15-20yr. 

<15yr. 0 

None 
<=25% 

25-50% 
>=50% 0 

Yes 
No 2 

Yes 0 
No 

Yes 0 
No 

Score 

3 
1 
0 

3 
0 

3 
2 
1 
0 

3 
2 
1 
0 

0 
2 

0 
1 

0 
1 
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Analysis Factor 

5. Adequacy and reliability 
of controls . 

Subtotal (Maximum= 4) 
Total (Maximum= 15) 

Table A-8 

LONG-TERM EFFECTIVENESS AND PERMANENCE 
(Relative Weight= 15) 

RA25-1 
(No-action) 

Basis for Evaluation During 
Detailed Analysis 

i) Operation and Maintenance 
required for a period of: 

ii) Are environmental controls required 
as a part of the remedy to handle 
potential problems? (If answer is no, 
go to "iv"). 

iii) Degree of confidence that controls 
can adequately handle potential 
problems. 

iv) Relative degree of long-term 
monitoring required ( compare with 
other remedial alternatives) 

<5yr. ____ _ 
>5yr. ____ _ 

Yes -----
No 

Moderate to very 
confident 
Somewhat to not 
confident 

Minimum 2 
Moderate 
Extensive 

6 

H:\eng\seneca\sead25\fs\fsdraft\a ppend\appa\sead25\25tlba-8.wk4 

Score 

1 
0 

0 
1 

1 

0 

2 
1 
0 

Page 2 of 2 



Analysis Factor 

1. On-site or off-site treatment 
or land disposal. 

Subtotal (Maximum = 3) 

*treatment is defined as 
destruction or separation/ 
treatment or solidification/ 
chemical fixation of 
inorganic wastes. 

2. Permanence of the remedial 
alternative. 

Subtotal (Maximum= 3) 

3. Lifetime of remedial 
alternative. 

Subtotal (Maximum= 3) 

4. Quantity and nature of waste 
or residual left at the site after 
remediation . 

Subtotal (Maximum= 5) 

Table A-8 

LONG-TERM EFFECTIVENESS AND PERMANENCE 
(Relative Weight= 15) 

RA25-2 
(Institutional Controls and Natural Attenuation of Plume) 

Basis for Evaluation During 
Detailed Analysis 

On-site treatment* 
Off-site treatment* 
On-site or off-site land disposal 

Will the remedy be classified as 
permanent in accordance with 
Section 2.1(a), (b), or (c) . (If answer is 
yes , go to Factor 4.) 

Expected lifetime or duration of 
effectiveness of the remedy. 

i) Quantity of untreated hazardous 
waste left at the site. 

ii) Is there treated residual left at the 
site? (If answer is no , to to Factor 5.) 

iii ) Is the treated residual toxic? 

iv) Is the treated residual mobile? 
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3 

Yes 
No--0~--

25-30 yr. __ 3 _ _ _ 

20-25yr. -----
15-20yr. ___ _ 

<15yr. ____ _ 

None 
<=25% __ 2 __ _ 

25-50% 
>=50% ____ _ 

0 Yes 
No-----

0 Yes 
No-----

Yes 0 -----
No 

Score 

3 
1 
0 

3 
0 

3 
2 
1 
0 

3 
2 
1 
0 

0 
2 

0 
1 

0 
1 

Page 1 of 2 



Analysis Factor 

5. Adequacy and reliability 
of controls . 

Subtotal (Maximum= 4) 
Total (Maximum= 15) 

Table A-8 

LONG-TERM EFFECTIVENESS AND PERMANENCE 
(Relative Weight= 15) 

RA25-2 
(Institutional Controls and Natural Attenuation of Plume) 

Basis for Evaluation During 
Detailed Analysis 

i) Operation and Maintenance 
required for a period of: 

ii) Are environmental controls required 
as a part of the remedy to handle 
potential problems? (If answer is no, 
go to "iv") . 

< 5yr. 
> 5yr. 

Yes 
No 

iii) Degree of confidence that controls Moderate to very 
can adequately handle potential confident 
problems. Somewhat to not 

confident 

iv) Relative degree of long-term Minimum 
monitoring required ( compare with Moderate 
other remedial alternatives) Extensive 
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Score 

1 
0 0 

0 0 
1 

0 

2 
1 
0 

10 
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Analysis Factor 

1. On-site or off-site treatment 
or land disposal. 

Subtotal (Maximum= 3) 

*treatment is defined as 
destruction or separation/ 
treatment or solidification/ 
chemical fixation of 
inorganic wastes. 

2. Permanence of the remedial 
alternative. 

Subtotal (Maximum= 3) 

3. Lifetime of remedial 
alternative. 

Subtotal (Maximum= 3) 

4. Quantity and nature of waste 
or residual left at the site after 
remediation . 

Subtotal (Maximum= 5) 

Table A-8 

LONG-TERM EFFECTIVENESS AND PERMANENCE 
(Relative Weight= 15) 

RA25-3 
(Bioventing of Soil, Air Sparging of Groundwater) 

Basis for Evaluation During 
Detailed Analysis 

On-site treatment* 
Off-site treatment* 
On-site or off-site land disposal 

Will the remedy be classified as 
permanent in accordance with 
Section 2.1(a) , (b), or (c) . (If answer is 
yes , go to Factor 4.) 

Expected lifetime or duration of 
effectiveness of the remedy. 

i) Quantity of untreated hazardous 
waste left at the site. 

ii) Is there treated residual left at the 
site? (If answer is no, go to Factor 5.) 

iii) Is the treated residual toxic? 

iv) Is the treated residual mobile? 
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3 

Yes 3 No ____ _ 

25-30 yr. __ 3 __ 
20-25yr ___ _ 
15-20yr. ___ _ 

<15y~ ____ _ 

None - - ---
<=25% 2 

25-50% -----

>=50% -----

Yes No __ 2 __ _ 

Yes 
No-----

0 Yes 
No-----

Score 

3 
1 
0 

3 
0 

3 
2 
1 
0 

3 
2 
1 
0 

0 
2 

0 
1 

0 
1 
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Analysis Factor 

5. Adequacy and reliability 
of controls . 

Subtotal (Maximum= 4) 
Total (Maximum= 15) 

Table A-8 

LONG-TERM EFFECTIVENESS AND PERMANENCE 
(Relative Weight= 15) 

RA25-3 
(Bioventing of Soil , Air Sparging of Groundwater) 

Basis for Evaluation During 
Detailed Analysis 

i) Operation and Maintenance 
required for a period of: 

ii) Are environmental controls required 
as a part of the remedy to handle 
potential problems? (If answer is no, 
go to "iv"). 

< 5yr. 
> 5yr. 

Yes 
No 

iii) Degree of confidence that controls Moderate to very 
can adequately handle potential confident 
problems. Somewhat to not 

confident 

iv) Relative degree of long-term Minimum 
monitoring required ( compare with Moderate 
other remedial alternatives) Extensive 
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Score 

1 
0 0 

0 0 
1 

1 

0 

2 2 
1 
0 

16 
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Analysis Factor 

1. On-site or off-site treatment 
or land disposal. 

Subtotal (Maximum= 3) 

*treatment is defined as 
destruction or separation/ 
treatment or solidification/ 
chemical fixation of 
inorganic wastes. 

2. Permanence of the remedial 
alternative. 

Subtotal (Maximum= 3) 

3. Lifetime of remedial 
alternative. 

Subtotal (Maximum= 3) 

4. Quantity and nature of waste 
or residual left at the site after 
remediation. 

Subtotal (Maximum= 5) 

Table A-8 

LONG-TERM EFFECTIVENESS AND PERMANENCE 
(Relative Weight= 15) 

RA25-3a 
(Bioventing of Soils , Natural Attenuation of Groundwater) 

Basis for Evaluation During 
Detailed Analysis 

On-site treatment* 
Off-site treatment* 
On-site or off-site land disposal 

W ill the remedy be classified as 
permanent in accordance with 
Section 2.1(a), (b) , or (c). (If answer is 
yes , go to Factor 4.) 

Expected lifetime or duration of 
effectiveness of the remedy. 

i) Quantity of untreated hazardous 
waste left at the site. 

ii) Is there treated residual left at the 
site? (If answer is no , to to Factor 5.) 

iii) Is the treated residual toxic? 

iv) Is the treated residua l mobile? 
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3 

Yes 3 No ____ _ 

25-30 yr. 3 
20-25yr. 
15-20yr. 

<15yr. 

None 
<=25% 2 

25-50% 
>=50% 

Yes 
No 2 

Yes 
No 

Yes 
No 

Score 

3 
1 
0 

3 
0 

3 
2 
1 
0 

3 
2 
1 
0 

0 
2 

0 
1 

0 
1 
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Analysis Factor 

5. Adequacy and reliability 
of controls . 

Subtotal (Maximum= 4) 
Total (Maximum= 15) 

Table A-8 

LONG-TERM EFFECTIVENESS AND PERMANENCE 
(Relative Weight= 15) 

RA25-3a 
(Bioventing of Soils, Natural Attenuation of Groundwater) 

Basis for Evaluation During 
Detailed Analysis 

i) Operation and Maintenance 
required for a period of: 

ii) Are environmental controls required 
as a part of the remedy to handle 
potential problems? (If answer is no, 
go to "iv"). 

< 5yr. 
> 5yr. 

Yes 
No 

iii) Degree of confidence that controls Moderate to very 
can adequately handle potential confident 
problems. Somewhat to not 

confident 

iv) Relative degree of long-term Minimum 
monitoring required ( compare with Moderate 
other remedial alternatives) Extensive 
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Score 

1 
0 0 

0 0 
1 

1 

0 

2 
1 
0 

15 

Page 2 of 2 



Table A-8 

LONG-TERM EFFECTIVENESS AND PERMANENCE 
(Relative Weight = 15) 

RA25-4 
(Source removal , off-site disposal , natural attenuation of groundwater) 

Analysis Factor 

1. On-site or off-site treatment 
or land disposal. 

Subtotal (Maximum = 3) 

*treatment is defined as 
destruction or separation/ 
treatment or solidification/ 
chemical fixation of 
inorganic wastes. 

2. Permanence of the remedial 
alternative. 

Subtotal (Maximum= 3) 

3. Lifetime of remedial 
alternative. 

Subtotal (Maximum= 3) 

4. Quantity and nature of waste 
or residual left at the site after 
remediation . 

Subtotal (Maximum= 5) 

Basis for Evaluation During 
Detailed Analysis 

On-site treatment* 
Off-site treatment* 
On-site or off-site land disposal 

Will the remedy be classified as 
permanent in accordance with 
Section 2.1(a) , (b), or (c) . (If answer is 
yes , go to Factor 4.) 

Expected lifetime or duration of 
effectiveness of the remedy. 

i) Quantity of untreated hazardous 
waste left at the site. 

ii) Is there treated residual left at the 
site? (If answer is no, to to Factor 5.) 

iii) Is the treated residual toxic? 

iv) Is the treated residual mobile? 
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0 

Yes 
No--0~--

25-30 yr. 3 
20-25yr. -----

15-20yr. ___ _ 
<15yr. ____ _ 

None 
<=25% __ 2 __ _ 

25-50% 
>=50% ____ _ 

Yes 
No ---2--

Yes -----
No 

Yes -----
No 

Score 

3 
1 
0 

3 
0 

3 
2 
1 
0 

3 
2 
1 
0 

0 
2 

0 
1 

0 
1 
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Analysis Factor 

5. Adequacy and reliability 
of controls. 

Subtotal (Maximum= 4) 
Total (Maximum= 15) 

Table A-8 

LONG-TERM EFFECTIVENESS AND PERMANENCE 
(Relative Weight= 15) 

RA25-4 
(Source removal , off-site disposal, natural attenuation of groundwater) 

Basis for Evaluation During 
Detailed Analysis 

i) Operation and Maintenance 
required for a period of: 

ii) Are environmental controls required 
as a part of the remedy to handle 
potential problems? (If answer is no , 
go to "iv"). 

iii) Degree of confidence that controls 
can adequately handle potential 
problems. 

iv) Relative degree of long-term 
monitoring required ( compare with 
other remedial alternatives) 

< 5yr. __ 
0
~--

> 5yr. ____ _ 

Yes No __ 1 __ _ 

Moderate to very 
confident 
Somewhat to not 
confident 

Minimum 
Moderate 1 
Extensive 

9 
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Score 

1 
0 

0 
1 

1 

0 

2 
1 
0 
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Analysis Factor 

1. On-site or off-site treatment 
or land disposal. 

Subtotal (Maximum= 3) 

*treatment is defined as 
destruction or separation/ 
treatment or solidification/ 
chem ical fixation of 
inorganic wastes. 

2. Permanence of the remedial 
alternative. 

Subtotal (Maximum = 3) 

3. Lifetime of remedial 
alternative. 

Subtotal (Maximum= 3) 

4. Quantity and nature of waste 
or residual left at the site after 
remediation . 

Subtotal (Maximum= 5) 

Table A-8 

LONG-TERM EFFECTIVENESS AND PERMANENCE 
(Relative Weight = 15) 

RA25-5 
(Source removal , off-site disposal , air stripping of plume) 

Basis for Evaluation During 
Detailed Analysis 

On-site treatment* 
Off-site treatment* 
On-site or off-site land disposal 

Will the remedy be classified as 
permanent in accordance with 
Section 2.1(a) , (b), or (c). (If answer is 
yes , go to Factor 4. ) 

Expected lifetime or duration of 
effectiveness of the remedy. 

i) Quantity of untreated hazardous 
waste left at the site. 

ii) Is there treated residual left at the 
site? (If answer is no, go to Factor 5.) 

iii) Is the treated residual toxic? 

iv) Is the treated residual mobile? 
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0 

Yes 
No--0---

25-30 yr. __ 3 __ 
20-25yr. ___ _ 
15-20yr. ___ _ 

<1 5yr. ____ _ 

None 
<=25% __ 2 __ _ 

25-50% 
>=50% ____ _ 

Yes -----
No 2 

Yes 
No-----

Yes 
No-----

Score 

3 
1 
0 

3 
0 

3 
2 
1 
0 

3 
2 
1 
0 

0 
2 

0 
1 

0 
1 
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Analysis Factor 

5. Adequacy and reliability 
of controls . 

Subtotal (Maximum = 4) 
Total (Maximum= 15) 

Table A-8 

LONG-TERM EFFECTIVENESS AND PERMANENCE 
(Relative Weight= 15) 

RA25-5 
(Source removal , off-site disposal , air stripping of plume) 

Basis for Evaluation During 
Detailed Analysis 

i) Operation and Maintenance 
required for a period of: 

ii) Are environmental controls required 
as a part of the remedy to handle 
potential problems? (If answer is no, 
go to "iv") . 

< 5yr. 
> 5yr. 

Yes 
No 

iii) Degree of confidence that controls Moderate to very 
can adequately handle potential confident 
problems . Somewhat to not 

confident 

iv) Relative degree of long-term Minimum 
monitoring required ( compare with Moderate 
other remedial alternatives) Extensive 
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Score 

1 
0 0 

0 
1 1 

0 

2 
1 1 

0 

9 
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Table A-8 

LONG-TERM EFFECTIVENESS AND PERMANENCE 
(Relative Weight= 15) 

RA25-6 
(Source removal , off-site disposal , air sparging of groundwater) 

Analysis Factor 

1. On-site or off-site treatment 
or land disposal. 

Subtotal (Maximum= 3) 

*treatment is defined as 
destruction or separation/ 
treatment or solidification/ 
chemical fixation of 
inorganic wastes . 

2. Permanence of the remedial 
alternative. 

Subtotal (Maximum = 3) 

3. Lifetime of remedial 
alternative. 

Subtotal (Maximum= 3) 

4. Quantity and nature of waste 
or residual left at the site after 
remediation . 

Subtotal (Maximum= 5) 

Basis for Evaluation During 
Detailed Analysis 

On-site treatment* 
Off-site treatment* 
On-site or off-site land disposal 

Will the remedy be classified as 
permanent in accordance with 
Section 2.1(a), (b) , or (c) . (If answer is 
yes , go to Factor 4.) 

Expected lifetime or duration of 
effectiveness of the remedy. 

i) Quantity of untreated hazardous 
'waste left at the site. 

ii) Is there treated residual left at the 
site? (If answer is no, to to Factor 5.) 

iii) Is the treated residual toxic? 

iv) Is the treated residual mobile? 
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0 

Yes 
No--0.,...---

25-30 yr. __ 3 __ _ 
20-25yr. ___ _ 
15-20yr. ___ _ 

<15yr. ____ _ 

None 
<=25% __ 2 __ _ 

25-50% 
>=50% ____ _ 

Yes -----
No 2 

Yes -----
No 

Yes -----
No 

Score 

3 
1 
0 

3 
0 

3 
2 
1 
0 

3 
2 
1 
0 

0 
2 

0 
1 

0 
1 
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Analysis Factor 

5. Adequacy and reliability 
of controls . 

Subtotal (Maximum= 4) 
Total (Maximum= 15) 

Table A-8 

LONG-TERM EFFECTIVENESS AND PERMANENCE 
(Relative Weight= 15) 

RA25-6 
(Source removal , off-site disposal, air sparging of groundwater) 

Basis for Evaluation During 
Detailed Analysis 

i) Operation and Maintenance 
required for a period of: 

<5yr. ____ _ 

ii) Are environmental controls required 
as a part of the remedy to handle 
potential problems? (If answer is no, 
go to "iv"). 

iii) Degree of confidence that controls 
can adequately handle potential 
problems. 

iv) Relative degree of long-term 
monitoring required ( compare with 
other remedial alternatives) 

> 5yr. __ O_~_ 

Yes 
No 

Moderate to very 
confident 
Somewhat to not 
confident 

Minimum 
Moderate 
Extensive 

-----
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Score 

1 
0 

0 
1 

0 

2 
1 
0 
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Table A-9 

REDUCTION OF TOXICITY, MOBILITY OR VOLUME 
(Maximum Score = 15) 

Analysis Factor 

1. Volume of hazardous 
waste reduced (reduction 
in volume or toxicity) . 
If Factor 1 is not applicable , 
go to Factor 2. 

Subtotal (maximum= 10) 
If subtotal= 10, go to Factor 3. 

2. Reduction in mobility of 
hazardous waste . 

If Factor 2 is not applicable, 
go to Factor 3. 

Subtotal (maximum = 5) 

3. Irreversibility of the 
destruction or treatment or 
immobilization of hazardous 
waste. 

Subtotal (maximum = 5) 

TOTAL (maximum= 15) 

RA25-1 
Basis for Evaluation During 

Detailed Analysis 

i) Quantity of hazardous waste destroyed 
or treated . 
Immobilization technologies do not 
score under Factor 1. 

ii) Are there untreated or concentrated 
hazardous waste produced as a result 
of (i) ? If answer is no , go to Factor 2. 

iii) After remediation , how is the untreated, 
residual hazardous waste material disposed? 

i) Quality of Available Wastes Immobilized 
After Destruction/Treatment. 

ii) Method of Immobilization 
- Reduced mobility by containment 
- Reduced mobility by alternative 

treatment technologies. 

Completely irreversible . 

Irreversible for most of the hazardous 
waste constituents. 

Irreversible for only some of hazardous 
waste constituents. 

Reversible for most ot the hazardous 
waste constituents. 
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99-100% 

Off-site land 
disposal 

On-site land 
disposal 

90-99% ___ _ 

80-90% 
60-80% ___ _ 

40-60% 
20-40% ___ _ 

<20% 0 

Yes 
No--~2~ 

Off-site destruction 
or treatment 

90-100% 
60-90% _ __ _ 

<60% 

0 

2 

Page 1 of 7 

Score 

8 
7 
6 
4 
2 
1 
0 

0 
2 

0 

2 

2 
1 
0 

0 
3 

5 

3 

2 

0 



Table A-9 

REDUCTION OF TOXICITY, MOBILITY OR VOLUME 
(Maximum Score = 15) 

Analysis Factor 

1. Volume of hazardous 
waste reduced (reduction 
in volume or toxicity) . 
If Factor 1 is not applicable , 
go to Factor 2. 

Subtotal (maximum= 10) 
If subtotal= 10, go to Factor 3. 

2. Reduction in mobility of 
hazardous waste . 

If Factor 2 is not applicable, 
go to Factor 3. 

Subtotal (maximum = 5) 

3. Irreversibility of the 
destruction or treatment or 
immobilization of hazardous 
waste . 

Subtotal (maximum = 5) 

TOT AL (maximum = 15) 

RA25-2 
Basis for Evaluation During 

Detailed Analysis 

i) Quantity of hazardous waste destroyed 
or treated. 
Immobilization technologies do not 
score under Factor 1. 

ii) Are there untreated or concentrated 
hazardous waste produced as a result 
of (i) ? If answer is no, go to Factor 2. 

iii) After remediation , how is the untreated, 
residual hazardous waste material disposed? 

i) Quality of Available Wastes Immobilized 
After Destruction/Treatment. 

ii) Method of Immobilization 
- Reduced mobility by containment 
- Reduced mobility by alternative 

treatment technologies. 

Completely irreversible . 

Irreversible for most of the hazardous 
waste constituents. 

Irreversible for only some of hazardous 
waste constituents. 

Reversible for most ot the hazardous 
waste constituents. 
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99-100% 

Off-site land 
disposal 

On-site land 
disposal 

90-99% _ _ _ _ 

80-90% 
60-80% _ __ _ 

40-60% 2 
20-40% _ _ _ _ 

<20% 

Yes 
No - ----,2,-

Off-site destruction 
or treatment 

90-100% 
60-90% _ _ _ _ 

<60% 
- ---

3 

7 
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Score 

8 

7 
6 
4 
2 
1 
0 

0 
2 

0 

2 

2 
1 
0 

0 
3 

5 

3 

2 

0 



Table A-9 

REDUCTION OF TOXICITY, MOBILITY OR VOLUME 
(Maximum Score = 15) 

Analysis Factor 

1. Volume of hazardous 
waste reduced (reduction 
in volume or toxicity) . 
If Factor 1 is not applicable , 
go to Factor 2. 

Subtotal (maximum= 10) 
If subtotal= 10, go to Factor 3. 

2. Reduction in mobility of 
hazardous waste. 

If Factor 2 is not applicable, 
go to Factor 3. 

Subtotal (maximum = 5) 

3. Irreversibility of the 
destruction or treatment or 
immobilization of hazardous 
waste . 

Subtotal (maximum = 5) 

TOT AL (maximum = 15) 

RA25-3 
Basis for Evaluation During 

Detailed Analysis 

i) Quantity of hazardous waste destroyed 
or treated. 
Immobilization technologies do not 
score under Factor 1. 

ii) Are there untreated or concentrated 
hazardous waste produced as a result 
of (i)? If answer is no , go to Factor 2. 

iii) After remediation, how is the untreated, 
residual hazardous waste material disposed? 

i) Quality of Available Wastes Immobilized 
After Destruction/Treatment. 

ii) Method of Immobilization 
- Reduced mobility by containment 
- Reduced mobility by alternative 

treatment technologies. 

Completely irreversible . 

Irreversible for most of the hazardous 
waste constituents. 

Irreversible for only some of hazardous 
waste constituents . 

Reversible for most ot the hazardous 
waste constituents. 
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99-100% 
90-99% 7 
80-90% 
60-80% 
40-60% 
20-40% 

<20% 

Yes 
No -----,2,-

Off-site land 
disposal 

On-site land 
disposal 

Off-site destruction 
or treatment 

90-100% 2 
60-90% ___ _ 

<60% 

3 

5 

19 
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Score 

8 

7 
6 
4 
2 
1 
0 

0 
2 

0 

2 

2 
1 
0 

0 
3 

5 

3 

2 

0 



Table A-9 

REDUCTION OF TOXICITY, MOBILITY OR VOLUME 
(Maximum Score = 15) 

Analysis Factor 

1. Volume of hazardous 
waste reduced (reduction 
in volume or toxicity). 
If Factor 1 is not applicable , 
go to Factor 2. 

RA25-3a 
Basis for Evaluation During 

Detailed Analysis 

i) Quantity of hazardous waste destroyed 
or treated. 
Immobilization technologies do not 
score under Factor 1. 

99-100% 
90-99% 
80-90% 
60-80% 
40-60% 
20-40% ___ _ 

Subtotal (maximum = 10) 
If subtotal= 10, go to Factor 3. 

ii) Are there untreated or concentrated 
hazardous waste produced as a result 
of (i) ? If answer is no, go to Factor 2 . 

< 20% 

Yes 
No--~ 2 

iii) After remediation , how is the untreated, Off-site land 
residual hazardous waste material disposed? disposal 

2. Reduction in mobility of 
hazardous waste . 

If Factor 2 is not applicable, 
go to Factor 3. 

Subtotal (maximum = 5) 

3. Irreversibility of the 
destruction or treatment or 

i) Quality of Available Wastes Immobilized 
After Destruction/Treatment. 

ii) Method of Immobilization 
- Reduced mobility by containment 
- Reduced mobility by alternative 

treatment technologies. 

Completely irreversible. 

immobilization of hazardous Irreversible for most of the hazardous 
waste. 

Subtotal (maximum = 5) 

TUTAL (maximum= 15) 

waste constituents. 

Irreversible for only some of hazardous 
waste constituents. 

Reversible for most ot the hazardous 
waste constituents. 
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On-site land 
disposal 

Off-site destruction 
or treatment 

90-100% 
60-90% 

< 60% 

2 

----
----

3 

5 

19 
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Score 

8 
7 
6 
4 
2 
1 
0 

0 
2 

0 

2 

2 
1 
0 

0 
3 

5 

3 

2 

0 



Table A-9 

REDUCTION OF TOXICITY, MOBILITY OR VOLUME 
(Maximum Score = 15) 

Analysis Factor 

1. Volume of hazardous 
waste reduced (reduction 
in volume or toxicity). 
If Factor 1 is not applicable , 
go to Factor 2. 

Subtotal (maximum = 10) 
If subtotal= 10, go to Factor 3. 

2. Reduction in mobility of 
hazardous waste. 

If Factor 2 is not applicable, 
go to Factor 3. 

Subtotal (maximum = 5) 

3. Irreversibility of the 
destruction or treatment or 
immobilization of hazardous 
waste . 

Subtotal (maximum = 5) 

TOTAL (maxir, ,1.1m = 15) 

RA25-4 
Basis for Evaluation During 

Detailed Analysis 

i) Quantity of hazardous waste destroyed 
or treated . 
Immobilization technologies do not 
score under Factor 1. 

ii) Are there untreated or concentrated 
hazardous waste produced as a result 
of (i) ? If answer is no, go to Factor 2. 

iii) After remediation , how is the untreated, 
residual hazardous waste material disposed? 

i) Quality of Available Wastes Immobilized 
After Destruction/Treatment. 

ii) Method of Immobilization 
- Reduced mobility by containment 
- Reduced mobility by alternative 

treatment technologies. 

Completely irreversible . 

Irreversible for most of the hazardous 
waste constituents. 

Irreversible for only some of hazardous 
waste constituents. 

Reversible for most ot the hazardous 
waste constituents. 
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99-100% 
90-99% 
80-90% 
60-80% 
40-60% 2 
20-40% 

<20% 

Yes 
No--~2,-

Off-site land 
disposal 

On-site land 
disposal 

Off-site destruction 
or treatment 

90-100% 
60-90% 

----

< 60% -----,0,-

3 

3 

10 
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Score 

8 

7 
6 
4 
2 
1 
0 

0 
2 

0 

2 

2 
1 
0 

0 
3 

5 

3 

2 

0 



Table A-9 

REDUCTION OF TOXICITY, MOBILITY OR VOLUME 
(Maximum Score = 15) 

Analysis Factor 

1. Volume of hazardous 
waste reduced (reduction 
in volume or toxicity) . 
If Factor 1 is not applicable , 
go to Factor 2. 

Subtotal (maximum= 10) 
If subtotal = 10, go to Factor 3. 

2. Reduction in mobility of 
hazardous waste . 

If Factor 2 is not applicable, 
go to Factor 3. 

Subtotal (maximum = 5) 

3. Irreversibility of the 
destruction or treatment or 
immobilization of hazardous 
waste . 

Subtotal (maximum = 5) 

TOTAL (maximum = 15) 

RA25-5 
Basis for Evaluation During 

Detailed Analysis 

i) Quantity of hazardous waste destroyed 
or treated. 
Immobilization technologies do not 
score under Factor 1. 

ii) Are there untreated or concentrated 
hazardous waste produced as a result 
of (i) ? If answer is no , go to Factor 2. 

iii) After remediation , how is the untreated, 
residual hazardous waste material disposed? 

i) Quality of Available Wastes Immobilized 
After Destruction/Treatment. 

ii) Method of Immobilization 
- Reduced mobility by containment 
- Reduced mobility by alternative 

treatment technologies . 

Completely irreversible . 

Irreversible for most of the hazardous 
waste constituents. 

Irreversible for only some of hazardous 
waste constituents. 

Reversible for most ot the hazardous 
waste constituents. 
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99-100% 
90-99% 
80-90% 
60-80% 
40-60% 2 
20-40% 

<20% 

Yes 
No------cc2~ 

Off-site land 
disposal 

On-site land 
disposal 

Off-site destruction 
or treatment 

90-100% 
60-90% _ __ _ 

< 60% 0 

3 

3 

10 
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Score 

8 
7 
6 
4 
2 
1 
0 

0 
2 

0 

2 

2 
1 
0 

0 
3 

5 

3 

2 

0 



Table A-9 

REDUCTION OF TOXICITY, MOBILITY OR VOLUME 
(Maximum Score = 15) 

Analysis Factor 

1. Volume of hazardous 
waste reduced (reduction 
in volume or toxicity) . 
If Factor 1 is not applicable , 
go to Factor 2. 

Subtotal (maximum = 10) 
If subtotal= 10, go to Factor 3. 

2. Reduction in mobility of 
hazardous waste . 

If Factor 2 is not applicable, 
go to Factor 3. 

Subtotal (maximum = 5) 

3. Irreversibility of the 
destruction or treatment or 
immobilization of hazardous 
waste. 

Subtotal (maximum = 5) 

TOTAL (maximum= 15) 

RA25-6 
Basis for Evaluation During 

Detailed Analysis 

i) Quantity of hazardous waste destroyed 
or treated . 
Immobilization technologies do not 
score under Factor 1. 

ii) Are there untreated or concentrated 
hazardous waste produced as a result 
of (i) ? If answer is no , go to Factor 2. 

iii) After remediation , how is the untreated, 
residual hazardous waste material disposed? 

i) Quality of Available Wastes Immobilized 
After Destruction/Treatment. 

ii) Method of Immobilization 
- Reduced mobility by containment 
- Reduced mobility by alternative 

treatment technologies . 

Completely irreversible . 

Irreversible for most of the hazardous 
waste constituents . 

Irreversible for only some of hazardous 
waste constituents . 

Reversible for most ot the hazardous 
waste constituents . 
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Analysis Factor 

1. Technical Feasibility 

a. Ability to construct 
technology. 

b. Reliability of technology. 

c. Schedule of delays due 
to technical problems. 

d. Need of undertaking 
additional remedial 
action , if necessary. 

Subtotal (maximum= 10) 

2. Administrative Feasibility 

a. Coordination with other 
agencies. 

Subtotal (maximum= 2) 

3. Availability of Services and 
Materials 

a. Availability of prospective 
technologies. 

Table A-10 

IMPLEMENTABILITY 
(Maximum Score = 15) 

RA25-1 
Basis for Evaluation During 

Detailed Analysis 

i) Not difficult to construct. 
No uncertainties in construction. 

ii) Somewhat difficult to construct. 
No uncertainties in construction . 

iii) Very difficult to construct and/or 
significant uncertainties in construction . 

i) Very reliable in meeting the specified 
process efficiencies or performance 
goals. 

ii) Somewhat reliable in meeting the 
specified process efficiencies or 
performance goals. 

i) Unlikely 

ii) Somewhat likely 

i) No future remedial actions may be 
anticipated. 

ii) Some future remedial actions may be 
necessary. 

i) Minimal coordination is required . 

ii) Required coordination is normal. 

iii) Extensive coordination is required . 

i) Are technologies under consideration 
generally commercially available for the 
site-specific application? 

ii) Will more than one vendor be available 
to provide a competitive bid? 
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Analysis Factor 

b. Availability of necessary 
equipment and specialists. 

Subtotal (maximum= 3) 

TOTAL (maximum= 15) 

Table A-10 

IMPLEMENTABILITY 
(Maximum Score = 15) 

RA25-1 
Basis for Evaluation During 

Detailed Analysis 

i) Additional equipment and specialists 
may be available witho1,1t significant 
delay. 
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Analysis Factor 

1. Technical Feasibility 

a. Ability to construct 
technology. 

b. Reliability of technology. 

c. Schedule of delays due 
to technical problems. 

d. Need of undertaking 
additional remedial 
action , if necessary. 

Subtotal (maximum = 10) 

2. Administrative Feasibility 

a. Coordination with other 
agencies. 

Subtotal (maximum = 2) 

3. Availability of Services and 
Materials 

a. Availability of prospective 
technologies. 

Table A-10 

IMPLEMENTABILITY 
(Maximum Score = 15) 

RA25-2 
Basis for Evaluation During 

Detailed Analysis 

i) Not difficult to construct. 
No uncertainties in construction . 

ii) Somewhat difficult to construct. 
No uncertainties in construction . 

iii) Very difficult to construct and/or 
significant uncertainties in construction . 

i) Very reliable in meeting the specified 
process efficiencies or performance 
goals. 

ii) Somewhat reliable in meeting the 
specified process efficiencies or 
performance goals. 

i) Unlikely 

ii) Somewhat likely 

i) No future remedial actions may be 
anticipated . 

ii) Some future remedial actions may be 
necessary. 

i) Minimal coordination is required . 

ii) Required coordination is normal. 

iii) Extensive coordination is required . 

i) Are technologies under consideration 
generally commercially available for the 
site-specific application? 

ii) Will more than one vendor be available 
to provide a competitive bid? 
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Analysis Factor 

b. Availability of necessary 
equipment and specialists. 

Subtotal (maximum = 3) 

TOTAL (maximum= 15) 

Table A-10 

IMPLEMENTABILITY 
(Maximum Score = 15) 

RA25-2 
Basis for Evaluation During 

Detailed Analysis 

i) Additional equipment and specialists 
may be available without significant 
delay. 

h :\eng\seneca\fs\dfina l\a ppend\appa\sead25\tbla-1 0 .wk4 

Yes 1 No ____ _ 

12 

Page 2 of2 

Score 

1 
0 

10/16/98 



Analysis Factor 

1. Technical Feasibility 

a. Ability to construct 
technology . 

b. Reliability of technology. 

c. Schedule of delays due 
to technical problems. 

d. Need of undertaking 
additional remedial 
action , if necessary. 

Subtotal (maximum= 10) 

2. Administrative Feasibility 

a. Coordination with other 
agencies. 

Subtotal (maximum = 2) 

3. Availability of Services and 
Materials 

a. Availability of prospective 
technologies. 

Table A-10 

IMPLEMENTABILITY 
(Maximum Score = 15) 

RA25-3 
Basis for Evaluation During 

Detailed Analysis 

i) Not difficult to construct. 
No uncertainties in construction . 

ii) Somewhat difficult to construct. 
No uncertainties in construction . 

iii) Very difficult to construct and/or 
significant uncertainties in construction . 

i) Very reliable in meeting the specified 
process efficiencies or performance 
goals. 

ii) Somewhat reliable in meeting the 
specified process efficiencies or 
performance goals. 

i) Unlikely 

ii) Somewhat likely 

i) No future remedial actions may be 
anticipated. 

ii) Some future remedial actions may be 
necessary. 

i) Minimal coordination is required. 

ii) Required coordination is normal. 

iii) Extensive coordination is required . 

i) Are technologies under consideration 
generally commercially available for the 
site-specific application? 

ii) Will more than one vendor be available 
to provide a competitive bid? 
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Analysis Factor 

b. Availability of necessary 
equipment and specialists . 

Subtotal (maximum= 3) 

TOTAL (maximum= 15) 

Table A-10 

IMPLEMENTABILITY 
(Maximum Score= 15) 

RA25-3 
Basis for Evaluation During 

Detailed Analysis 

i) Additional equipment and specialists 
may be available without significant 
delay. 
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Analysis Factor 

1. Technical Feasibility 

a. Ability to construct 
technology . 

b. Reliability of technology . 

c. Schedule of delays due 
to technical problems. 

d. Need of undertaking 
additional remedial 
action , if necessary. 

Subtotal (maximum= 10) 

2. Administrative Feasibility 

a. Coordination with other 
agencies. 

Subtotal (maximum= 2) 

3. Availability of Services and 
Materials 

2. _;·.vailability of prospective 
technologies . 

Table A-10 

IMPLEMENTABILITY 
(Maximum Score = 15) 

RA25-3a 
Basis for Evaluation During 

Detailed Analysis 

i) Not difficult to construct. 
No uncertainties in construction. 

ii) Somewhat difficult to construct. 
No uncertainties in construction. 

iii) Very difficult to construct and/or 
significant uncertainties in construction . 

i) Very reliable in meeting the specified 
process efficiencies or performance 
goals. 

ii) Somewhat reliable in meeting the 
specified process efficiencies or 
performance goals. 

i) Unlikely 

ii) Somewhat likely 

i) No future remedial actions may be 
anticipated. 

ii) Some future remedial actions may be 
necessary. 

i) Minimal coordination is required . 

ii) Required coordination is normal. 

iii) Extensive coordination is required . 

i) Are technologies under consideration 
generally commercially available for the 
site-specific application? 

ii) Will more than one vendor be available 
to provide a competitive bid? 
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Analysis Factor 

b. Availability of necessary 
equipment and specialists . 

Subtotal (maximum = 3) 

TOTAL (maximum= 15) 

Table A-10 

IMPLEMENTABILITY 
(Maximum Score = 15) 

RA25-3a 
Basis for Evaluation During 

Detailed Analysis 

i) Additional equipment and specialists 
may be available without significant 
delay. 
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Analysis Factor 

1. Technical Feasibil ity 

a. Ability to construct 
technology . 

b. Reliability of technology . 

c. Schedule of delays due 
to technical problems. 

d. Need of undertaking 
additional remedial 
action, if necessary. 

Subtotal (maximum= 10) 

2. Administrative Feasibility 

a. Coordination with other 
agencies. 

Subtotal (maximum = 2) 

3. Availability of Services and 
Materials 

a. Availability of prospectiv:=, 
technologies. 

Table A-10 

IMPLEMENTABILITY 
(Maximum Score = 15) 

RA25-4 
Basis for Evaluation During 

Detailed Analysis 

i) Not difficult to construct. 
No uncertainties in construction . 

ii) Somewhat difficult to construct. 
No uncertainties in construction . 

iii) Very difficult to construct and/or 
significant uncertainties in construction . 

i) Very reliable in meeting the specified 
process efficiencies or performance 
goals. 

ii) Somewhat reliable in meeting the 
specified process efficiencies or 
performance goals. 

i) Unlikely 

ii) Somewhat likely 

i) No future remedial actions may be 
anticipated. 

ii) Some future remedial actions may be 
necessary. 

i) Minimal coordination is required. 

ii) Required coordination is normal. 

iii) Extensive coordination is required . 

i) Are technologies under consideration 
general ly commercially available for the 
site-specific application? 

ii) Will more than one vendor be available 
to provide a competitive bid? 
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Analysis Factor 

b. Availability of necessary 
equipment and specialists . 

Subtotal (maximum = 3) 

TOTAL (maximum= 15) 

Table A-10 

IMPLEMENTABILITY 
(Maximum Score = 15) 

RA25-4 
Basis for Evaluation During 

Detailed Analysis 

i) Additional equipment and specialists 
may be available without significant 
delay. 
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Ana lysis Factor 

1. Technical Feasibility 

a. Ability to construct 
technology. 

b. Reliability of technology. 

c. Schedule of delays due 
to technical problems. 

d. Need of undertaking 
additional remedial 
action , if necessary. 

Subtotal (maximum = 10) 

2. Administrative Feasibility 

a. Coordination with other 
agencies. 

Subtotal (maximum= 2) 

3. Availability of Services and 
Materials 

a. Availabil ity of prospective 
technologies. 

Table A-10 

IMPLEMENTABILITY 
(Maximum Score = 15) 

RA25-5 
Basis for Evaluation During 

Detailed Analysis 

i) Not difficult to construct. 
No uncertainties in construction . 

ii) Somewhat difficult to construct. 
No uncertainties in construction . 

iii) Very difficult to construct and/or 
significant uncertainties in construction . 

i) Very reliable in meeting the specified 
process efficiencies or performance 
goals. 

ii) Somewhat reliable in meeting the 
specified process efficiencies or 
performance goals. 

i) Unlikely 

ii) Somewhat likely 

i) No future remedial actions may be 
anticipated . 

ii) Some future remedial actions may be 
necessary. 

i) Minimal coordination is required . 

ii) Required coordination is normal. 

iii) Extensive coordination is required. 

i) Are technologio.:, under consideration 
generally commercially avai lable for the 
site-specific application? 

ii) Will more than one vendor be available 
to provide a competitive bid? 
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Analysis Factor 

b. Availability of necessary 
equipment and specialists . 

Subtotal (maximum = 3) 

TOTAL (maximum= 15) 

Table A-10 

IMPLEMENTABILITY 
(Maximum Score = 15) 

RA25-5 
Basis for Evaluation During 

Detailed Analysis 

i) Additional equipment and specialists 
may be available without significant 
delay. 
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Analysis Factor 

1. Technical Feasibility 

a. Ability to construct 
technology . 

b. Reliability of technology . 

c. Schedule of delays due 
to technical problems. 

d. Need of undertaking 
additional remedial 
action, if necessary . 

Subtotal (maximum= 10) 

2. Administrative Feasibility 

a. Coordination with other 
agencies. 

Subtotal (maximum = 2) 

3. Availability of Services and 
Materials 

a. Availability of prospective 
technologies . 

Table A-10 

IMPLEMENTABILITY 
(Maximum Score= 15) 

RA25-6 
Basis for Evaluation During 

Detailed Analysis 

i) Not difficult to construct. 
No uncertainties in construction . 

ii) Somewhat difficult to construct. 
No uncertainties in construction . 

iii) Very difficult to construct and/or 
significant uncertainties in construction . 

i) Very reliable in meeting the specified 
process efficiencies or performance 
goals. 

ii) Somewhat reliable in meeting the 
specified process efficiencies or 
performance goals. 

i) Unlikely 

ii ) Somewhat likely 

i) No future remedial actions may be 
anticipated . 

ii) Some future remedia l actions may be 
necessary. 

i) Min imal coord ination is required . 

ii) Required coordination is normal. 

iii) Extensive coordination is required . 

i) Are technologies under consideration 
generally commercially available for the 
site-specific application? 

ii ) Will more than one vendor be avai lable 
to provide a competitive bid? 
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Analysis Factor 

b. Availability of necessary 
equipment and specialists. 

Subtotal (maximum= 3) 

TOTAL (maximum= 15) 

Table A-10 

IMPLEMENTABILITY 
(Maximum Score= 15) 

RA25-6 
Basis for Evaluation During 

Detailed Analysis 

i) Additional equipment and specialists 
may be available without significant 
delay. 
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Table A-11 

COMPLIANCE WITH APPLICABLE OR RELEVANT AND 
APPROPRIATE NEW YORK STATE STANDARDS CRITERIA AND GUIDELINES {SCGs) 

(Maximum Score = 10) 

Analysis Factor 

1. Compliance with 
chemical-specific SCGs. 

2. Compliance with action
specific SCGs. 

3. Compliance with 
location-specific SCGs. 

TOTAL {maximum= 10) 

RA26-1 
Basis for Evaluation During 

Detailed Analysis 

Meets chemical specific SCGs such 
as groundwater standards. 

Meets SCGs such as technology 
standards for incineration or landfill. 

Meets location-specific SCGs such as 
Freshwater Wetlands Act. 
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Table A-11 

COMPLIANCE WITH APPLICABLE OR RELEVANT AND 
APPROPRIATE NEW YORK STATE STANDARDS CRITERIA AND GUIDELINES (SCGs) 

(Maximum Score = 10) 

Analysis Factor 

1. Compliance with 
chemical-specific SCGs. 

2. Compliance with action
specific SCGs. 

3. Compliance with 
location-specific SCGs. 

TOTAL (maximum= 10) 

RA26-2 
Basis for Evaluation During 

Detailed Analysis 

Meets chemical specific SCGs such 
as groundwater standards. 

Meets SCGs such as technology 
standards for incineration or landfill. 

Meets location-specific SCGs such as 
Freshwater Wetlands Act. 
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Table A-11 

COMPLIANCE WITH APPLICABLE OR RELEVANT AND 
APPROPRIATE NEW YORK STATE STANDARDS CRITERIA AND GUIDELINES (SCGs) 

(Maximum Score = 10) 

Analysis Factor 

1. Compliance with 
chemical-specific SCGs. 

2. Compliance with action
specific SCGs. 

3. Compliance with 
location-specific SCGs. 

TOTAL (maximum = 10) 

RA26-3 
Basis for Evaluation During 

Detailed Analysis 

Meets chemical specific SCGs such 
as groundwater standards. 

Meets SCGs such as technology 
standards for incineration or landfill. 

Meets location-specific SCGs such as 
Freshwater Wetlands Act. 
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TableA-11 

COMPLIANCE WITH APPLICABLE OR RELEVANT AND 
APPROPRIATE NEW YORK STATE STANDARDS CRITERIA AND GUIDELINES (SCGs) 

(Maximum Score = 10) 

Analysis Factor 

1. Compliance with 
chemical-specific SCGs. 

2. Compliance with action
specific SCGs. 

3. Compliance with 
location-specific SCGs. 

TOT AL (maximum = 10) 

RA26-4 
Basis for Evaluation During 

Detailed Analysis 

Meets chemical specific SCGs such 
as groundwater standards. 

Meets SCGs such as technology 
standards for incineration or landfill. 

Meets location-specific SCGs such as 
Freshwater Wetlands Act. 
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Table A-12 

PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT 
(Relative Weight = 20) 

RA26-1 

Analysis Factor Basis for Evaluation During 
Detailed Analysis 

1. Use of the site after Unrestricted use of the land and Yes 
remediation. water. (If answer is yes, go to the No 

end of the Table.) 
Total (Maximum = 20) 

2. Human health and the i) Is the exposure to contaminants Yes 
environment exposure via air route acceptable? No 
after the remediation . 

ii) Is the exposure to contaminants Yes 
via groundwater/surface water No 
acceptable? 

iii) Is the exposure to contaminants Yes 
via sediments/soils acceptable? No 

Subtotal (Maximum = 10) 

3. Magnitude of residual i) Health risk < = 1 in 1,000,000 
public health risks after ii) Health risk < = 1 in 100,000 

the remediation. 

Subtotal (Maximum = 5) 

4. Magnitude of residual i) Less than acceptable 
environmental risks after ii) Slightly greater than acceptable 
the remediation. iii) Significant risk still exists 

Subtotal (Maximum = 5) 
Total (Maximum = 20) 
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Table A-12 

PROTECTION OF HUMAN HEAL TH AND THE ENVIRONMENT 
(Relative Weight = 20) 

RA26-2 

Analysis Factor Basis for Evaluation During 
Detailed Analysis 

1 . Use of the site after Unrestricted use of the land and Yes 
remediation. water. (If answer is yes, go to the No 

end of the Table.) 
Total (Maximum = 20) 

2. Human health and the i) Is the exposure to contaminants Yes 
environment exposure via air route acceptable? No 
after the remediation . 

ii) Is the exposure to contaminants Yes 
via groundwater/surface water No 
acceptable? 

iii) Is the exposure to contaminants Yes 
via sediments/soils acceptable? No 

Subtotal (Maximum = 10) 

3. Magnitude of residual i) Health risk < = 1 in 1,000,000 
public health risks after ii) Health risk < = 1 in 100,000 

the remediation . 

Subtotal (Maximum = 5) 

4. Magnitude of residual i) Less than acceptable 
environmental risks after ii) Slightly greater than acceptable 
the remediation. iii) Significant risk still exists 

Subtotal (Maximum = 5) 
Total (Maximum = 20) 
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Table A-12 

PROTECTION OF HUMAN HEAL TH AND THE ENVIRONMENT 
(Relative Weight = 20) 

RA26-3 

Analysis Factor Basis for Evaluation During 
Detailed Analysis 

1 . Use of the site after Unrestricted use of the land and Yes 
remediation. water. (If answer is yes, go to the No 

end of the Table.) 
Total (Maximum = 20) 

2. Human health and the i) Is the exposure to contaminants Yes 
environment exposure via air route acceptable? No 
after the remediation . 

ii) Is the exposure to contaminants Yes 
via groundwater/surface water No 
acceptable? 

iii) Is the exposure to contaminants Yes 
via sediments/soils acceptable? No 

Subtotal (Maximum= 10) 

3. Magnitude of residual i) Health risk < = 1 in 1,000,000 
public health risks after ii) Health risk < = 1 in 100,000 

the remediation . 

Subtotal (Maximum = 5) 

4. Magnitude of residual i) Less than acceptable 
environmental risks after ii) Slightly greater than acceptable 
the remediation . iii) Significant risk still exists 

Subtotal (Maximum = 5) 
Total (Maximum = 20) 
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Table A-12 

PROTECTION OF HUMAN HEAL TH AND THE ENVIRONMENT 
(Relative Weight = 20) 

RA26-4 

Analysis Factor Basis for Evaluation During 
Detailed Analysis 

1 . Use of the site after Unrestricted use of the land and Yes 
remediation. water. (If answer is yes, go to the No 

end of the Table.) 
Total (Maximum = 20) 

2. Human health and the i) Is the exposure to contaminants Yes 
environment exposure via air route acceptable? No 
after the remediation . 

ii) Is the exposure to contaminants Yes 
via groundwater/surface water No 
acceptable? 

iii) Is the exposure to contaminants Yes 
via sediments/soils acceptable? No 

Subtotal (Maximum = 10) 

3. Magnitude of residual i) Health risk < = 1 in 1,000,000 
public health risks after ii) Health risk < = 1 in 100,000 

the remediation . 

Subtotal (Maximum = 5) 

4. Magnitude of residual i) Less than acceptable 
environmental risks after ii) Slightly greater than acceptable 
the remediation. iii) Significant risk still exists 

Subtotal (Maximum = 5) 
Total (Maximum = 20) 
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Table A-13 

SHORT-TERM EFFECTIVENESS 
(Relative Weight = 10) 

RA26-1 

Analysis Factor Basis for Evaluation During Score 
Detailed Analysis 

1. Protection of community Are there significant short-term risks Yes 0 
during remedial actions. to the community that must be No 4 4 

addressed? (If answer is no, go to 
Factor 2.) 

Can the risk be easily controlled? Yes 1 
No 0 

Does the mitigative effort to control Yes 0 
risk impact the community life-style? No 2 

Subtotal (Maximum = 4) 

2. Environmental Impacts Are there significant short-term risks Yes 0 
to the environment that must be No 4 4 
addressed? (If answer is no, go to 
Factor 3.) 

Are the available mitigative measures Yes 3 
reliable to minimize potential impacts? No 0 

Subtotal (Maximum = 4) 

3. Time to implement the What is the required time to implement <=2yr. 1 1 
remedy. the remedy? >=2yr. 0 

Required duration of the mitigative <=2yr. 1 1 
effort to control short-term risk. >=2yr. 0 

10 
Subtotal (Maximum = 2) 
Total (Maximum= 10) 
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Table A-13 

SHORT-TERM EFFECTIVENESS 
(Relative Weight = 10) 

RA26-2 

Analysis Factor Basis for Evaluation During Score 
Detailed Analysis 

1. Protection of community Are there significant short-term risks Yes 0 
during remedial actions. to the community that must be No 4 4 

addressed? (If answer is no, go to 
Factor 2.) 

Can the risk be easily controlled? Yes 1 
No 0 

Does the mitigative effort to control Yes 0 
risk impact the community life-style? No 2 

Subtotal (Maximum = 4) 

2. Environmental Impacts Are there significant short-term risks Yes 0 
to the environment that must be No 4 4 
addressed? (If answer is no, go to 
Factor 3.) 

Are the available mitigative measures Yes 3 
reliable to minimize potential impacts? No 0 

Subtotal (Maximum = 4) 

3. Time to implement the What is the required time to implement <=2yr. 1 
remedy. the remedy? >=2yr. 0 0 

Required duration of the mitigative <=2yr. 1 1 
effort to control short-term risk. >=2yr. 0 

9 
Subtotal (Maximum = 2) 
Total (Maximum= 10) 
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Table A-13 

SHORT-TERM EFFECTIVENESS 
(Relative Weight = 10) 

RA26-3 

Analysis Factor Basis for Evaluation During Score 
Detailed Analysis 

1. Protection of community Are there significant short-term risks Yes 0 
during remedial actions. to the community that must be No 4 4 

addressed? (If answer is no, go to 
Factor 2.) 

Can the risk be easily controlled? Yes 1 
No 0 

Does the mitigative effort to control Yes 0 
risk impact the community life-style? No 2 

Subtotal (Maximum = 4) 

2. Environmental Impacts Are there significant short-term risks Yes 0 
to the environment that must be No 4 4 
addressed? (If answer is no, go to 
Factor 3.) 

Are the available mitigative measures Yes 3 
reliable to minimize potential impacts? No 0 

Subtotal (Maximum = 4) 

3. Time to implement the What is the required time to implement <=2yr. 1 
remedy. the remedy? >=2yr. 0 0 

Required duration of the mitigative <=2yr. 1 1 
effort to control short-term risk. >=2yr. 0 

9 
Subtotal (Maximum = 2) 
Total (Maximum= 10) 
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Table A-13 

SHORT-TERM EFFECTIVENESS 
(Relative Weight = 10) 

RA26-4 

Analysis Factor Basis for Evaluation During Score 
Detailed Analysis 

1. Protection of community Are there significant short-term risks Yes 0 
during remedial actions . to the community that must be No 4 4 

addressed? (If answer is no, go to 
Factor 2.) 

Can the risk be easily controlled? Yes 1 
No 0 

Does the mitigative effort to control Yes 0 
risk impact the community life-style? No 2 

Subtotal (Maximum = 4) 

2. Environmental Impacts Are there significant short-term risks Yes 0 
to the environment that must be No 4 4 
addressed? (If answer is no, go to 
Factor 3.) 

Are the available mitigative measures Yes 3 
reliable to minimize potential impacts? No 0 

Subtotal (Maximum = 4) 

3. Time to implement the What is the required time to implement <=2yr. 1 
remedy. the remedy? >=2yr. 0 0 

Required duration of the mitigative <=2yr. 1 1 
effort to control short-term risk. >=2yr. 0 

9 
Subtotal (Maximum = 2) 
Total (Maximum = 10) 

h:\fs\draft\append\appa\sead26\tbla-13.wk4 Page 4 of 4 11/20/97 





Table A-14 

LONG-TERM EFFECTIVENESS AND PERFORMANCE 
(Relative Weight = 15) 

Analysis Factor 

1 . On-site or off-site treatment 
or land disposal. 

Subtotal (Maximum = 3) 

*treatment is defined as 
destruction or separation/ 
treatment or solidification/ 
chemical fixation of 
inorganic wastes . 

2. Permanence of the remedial 
alternative. 

Subtotal (Maximum = 3) 

3. Lifetime of remedial 
alternative. 

Subtotal (Maximum = 3) 

4. Quantity and nature of waste 
or residual left at the site after 
remediation . 

Subtotal (Maximum = 5) 

RA26-4 

Basis for Evaluation During 
Detailed Analysis 

On-site treatment* 
On-site treatment* 
On-site or off-site land disposal 

Will the remedy be classified as 
permanent in accordance with 
Section 2.1 (a), (b) , or (c). (If answer is 
yes, go to Factor 4.) 

Expected lifetime or duration of 
effectiveness of the remedy. 

i) Quantity of untreated hazardous 
waste left at the site . 

ii) Is there treated residual left at the 
site? (If answer is no, to to Factor 5.) 

iii) Is the treated residual toxic? 

iv) Is the treated residual mobile? 
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Score 

3 3 
1 
0 

Yes 3 3 
No 0 

25-30 yr. 3 
20-25yr. 2 
15-20yr. 1 

<15yr. 0 

None 3 
<=25% 2 2 

25-50% 1 
>=50% 0 

Yes 0 
No 2 2 

Yes 0 
No 1 

Yes 0 
No 1 
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Table A-14 

LONG-TERM EFFECTIVENESS AND PERFORMANCE 
(Relative Weight = 15) 

Analysis Factor 

5. Adequacy and reliability 
of controls . 

Subtotal (Maximum = 4) 
Total (Maximum= 15) 

RA26-4 

Basis for Evaluation During 
Detailed Analysis 

i) Operation and Maintenance 
required for a period of: 

ii) Are environmental controls required 
as a part of the remedy to handle 
potential problems? (If answer is no, 
go to "iv'') . 

iii) Degree of confidence that controls 
can adequately handle potential 
problems. 

iv) Relative degree of long-term 
monitoring required (compare with 
other remedial alternatives) 
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< 5yr. 
> 5yr. 

Yes 
No 

Moderate to very 
confident 
Somewhat to not 
confident 

Minimum 
Moderate 
Extensive 

Score 

1 
0 0 

0 
1 

1 

0 

2 
1 1 

0 

12 
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Table A-15 

REDUCTION OF TOXICITY, MOBILITY OR VOLUME 
(Maximum Score = 15) 

Analysis Factor 

1 . Volume of hazardous 
waste reduced (reduction 
in volume or toxicity) . 
If Factor 1 is not applicable, 
go to Factor 2. 

Subtotal (maximum= 10) 
If subtotal= 10, go to Factor 3. 

2. Reduction in mobility of 
hazardous waste. 

If Factor 2 is not applicable, 
go to Factor 3. 

Subtotal (maximum = 5) 

3. Irreversibility of the 
destruction or treatment or 
immobilization of hazardous 
waste . 

Subtotal !'"'1aximum = 5) 

TOTAL (maximum= 15) 

RA26-1 
Basis for Evaluation During 

Detailed Analysis 

i) Quantity of hazardous waste destroyed 
or treated . 
Immobilization technologies do not 
score under Factor 1. 

ii) Are there untreated or concentrated 
hazardous waste produced as a result 
of (i) ? If answer is no , go to Factor 2. 

iii) After remediation, how is the untreated, 
residual hazardous waste material disposed? 

i) Quality of Available Wastes Immobilized 
After Destruction/Treatment. 

ii) Method of Immobilization 
- Reduced mobility by containment 
- Reduced mobility by alternative 

treatment technologies. 

Completely irreversible . 

Irreversible for most of the hazardous 
waste constituents. 

Irreversible for only some of hazardous 
waste constituents. 

Reversible for most ot the hazardous 
waste constituents. 
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99-100% 

Off-site land 
disposal 

On-site land 
disposal 

90-99% ___ _ 

80-90% 
60-80% ___ _ 

40-60% 
20-40% ___ _ 

<20% 0 

Yes No ___ 2_ 

Off-site destruction 
or treatment 

90-100% 
60-90% ___ _ 

<60% 0 

0 

2 

Score 

8 
7 
6 
4 
2 
1 
0 

0 
2 

0 

2 

2 
1 
0 

0 
3 

5 

3 

2 

0 
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Table A-15 

REDUCTION OF TOXICITY, MOBILITY OR VOLUME 
(Maximum Score = 15) 

Analysis Factor 

1 . Volume of hazardous . 
waste reduced (reduction 
in volume or toxicity). 
If Factor 1 is not applicable, 
go to Factor 2 . 

Subtotal (maximum = 10) 
If subtotal= 10, go to Factor 3. 

2. Reduction in mobility of 
hazardous waste. 

If Factor 2 is not applicable, 
go to Factor 3. 

Subtotal (maximum = 5) 

3. Irreversibility of the 
destruction or treatment or 
immobilization of hazardous 
waste . 

Subtotal (maximum = :I;) 

TOTAL (maximum= 15) 

RA26-2 
Basis for Evaluation During 

Detailed Analysis 

i) Quantity of hazardous waste destroyed 
or treated. 
Immobilization technologies do not 
score under Factor 1. 

ii) Are there untreated or concentrated 
hazardous waste produced as a result 
of (i) ? If answer is no, go to Factor 2 . 

iii) After remediation , how is the untreated, 
residual hazardous waste material disposed? 

i) Quality of Available Wastes Immobilized 
After Destruction/Treatment. 

ii) Method of Immobilization 
- Reduced mobility by containment 
- Reduced mobility by alternative 

treatment technologies. 

Completely irreversible . 

Irreversible for most of the hazardous 
waste constituents. 

Irreversible for only some of hazardous 
waste constituents. 

Reversible for most ot the hazardous 
waste constituents. 
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99-100% 

Off-site land 
disposal 

On-site land 
disposal 

90-99% 
80-90% 
60-80% 
40-60% 
20-40% 
<20% 

Yes 
No 

Off-site destruction 
or treatment 

90-100% 
60-90% 

<60% 

7 

----
2 

2 ----
----

3 

14 

Score 

8 
7 
6 
4 
2 
1 
0 

0 
2 

0 

2 

2 
1 
0 

0 
3 

5 

3 

2 

0 
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TableA-15 

REDUCTION OF TOXICITY, MOBILITY OR VOLUME 
(Maximum Score = 15) 

Analysis Factor 

1. Volume of hazardous 
waste reduced (reduction 
in volume or toxicity). 
If Factor 1 is not applicable, 
go to Factor 2. 

RA26-3 
Basis for Evaluation During 

Detailed Analysis 

i) Quantity of hazardous waste destroyed 
or treated. 
Immobilization technologies do not 
score under Factor 1. 

99-100% 
90-99% 7 
80-90% 
60-80% 
40-60% 
20-40% 

<20% 

Yes ii) Are there untreated or concentrated 
hazardous waste produced as a result 
of (i) ? If answer is no, go to Factor 2 . 

No ------,2c--

Subtotal (maximum= 10) 
If subtotal= 10, go to Factor 3. 

2. Reduction in mobility of 
hazardous waste . 

If Factor 2 is not applicable, 
go to Factor 3. 

Subtotal (maximum = 5) 

3. Irreversibility of the 
destruction or treatment or 
immobilization of hazardous 
waste . 

Subtotal (maximum = 5) 

TOTAL (maximum= 15) 

iii) After remediation, how is the untreated, 
residual hazardous waste material disposed? 

i) Quality of Available Wastes Immobilized 
After Destruction/Treatment. 

ii) Method of Immobilization 
- Reduced mobility by containment 
- Reduced mobility by alternative 

treatment technologies. 

Completely irreversible . 

Irreversible for most of the hazardous 
waste constituents. 

Irreversible for only some of hazardous 
waste constituents. 

Reversible for most ot the hazardous 
waste constituents. 
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Off-site land 
disposal 

On-site land 
disposal 

Off-site destruction 
or treatment 

90-100% 
60-90% 

<60% 

2 
----

----

3 

3 

17 

Score 

8 
7 
6 
4 
2 
1 
0 

0 
2 

0 

2 

2 
1 
0 

0 
3 

5 

3 

2 

0 
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Table A-15 

REDUCTION OF TOXICITY, MOBILITY OR VOLUME 
(Maximum Score = 15) 

Analysis Factor 

1 . Volume of hazardous 
waste reduced (reduction 
in volume or toxicity) . 
If Factor 1 is not applicable , 
go to Factor 2. 

Subtotal (maximum= 10) 
If subtotal= 10, go to Factor 3. 

RA26-4 
Basis for Evaluation During 

Detailed Analysis 

i) Quantity of hazardous waste destroyed 
or treated. 
Immobilization technologies do not 
score under Factor 1. 

ii) Are there untreated or concentrated 
hazardous waste produced as a result 
of (i) ? If answer is no, go to Factor 2. 

iii) After remediation , how is the untreated, 
residual hazardous waste material disposed? 

99-100% 

Off-site land 
disposal 

On-site land 
disposal 

90-99% 
80-90% 
60-80% 
40-60% 
20-40% 

<20% 

Yes 
No 

Off-site destruction 
or treatment 

90-100% 

7 

----
2 

2 2. Reduction in mobility of 
hazardous waste . 

i) Quality of Available Wastes Immobilized 
After Destruction/Treatment. 60-90% ___ _ 

If Factor 2 is not applicable, 
go to Factor 3. 

Subtotal (maximum = 5) 

3. Irreversibility of the 
destruction or treatment or 
immobilization of hazardous 
waste . 

Subtotal (maximum = 5) 

TOTAL (maximum = 15) 

ii) Method of Immobilization 
- Reduced mobility by containment 
- Reduced mobility by alternative 

treatment technologies. 

Completely irreversible . 

Irreversible for most of the hazardous 
waste constituents. 

Irreversible for only some of hazardous 
waste constituents. 

Reversible for most ot the hazardous 
waste constituents. 
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<60% 

3 

3 

0 

17 

Score 

8 
7 
6 
4 
2 
1 
0 

0 
2 

0 

2 

2 
1 
0 

0 
3 

5 

3 

2 

0 
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Table A-16 

IMPLEMENTABILITY 
(Maximum Score = 15) 

RA26-1 
Analysis Factor Basis for Evaluation During Score 

Detailed Analysis 

1. Technical Feasibility 

a. Ability to construct i) Not difficult to construct. 3 3 
technology. No uncertainties in construction . 

ii) Somewhat difficult to construct. 2 
No uncertainties in construction. 

iii) Very difficult to construct and/or 1 
significant uncertainties in construction . 

b. Reliability of technology. i) Very reliable in meeting the specified 3 3 
process efficiencies or performance 
goals. 

ii) Somewhat reliable in meeting the 2 
specified process efficiencies or 
performance goals. 

c. Schedule of delays due i) Unlikely 2 2 
to technical problems. 

ii) Somewhat likely 1 

d. Need of undertaking i) No future remedial actions may be 2 2 
additional remedial anticipated. 
action , if necessary. 

ii) Some future remedial actions may be 1 
necessary. 

Subtotal (maximum= 10) 

2. Administrative Feasibility 

a. Coordination with other i) Minimal coordination is required . 2 
agencies. 

ii) Required coordination is normal. 1 

iii) Extensive coordination is required . 0 0 
Subtotal (maximum = 2) 

3. Availability of Services and 
Materials 

a. Availability of prospective i) Are technologies under consideration Yes 1 1 
technologies. generally commercially available for the No 0 

site-specific application? 

ii) Will more than one vendor be available Yes 1 1 
to provide a competitive bid? No 0 
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Analysis Factor 

b. Availability of necessary 
equipment and specialists. 

Subtotal (maximum = 3) 

TOTAL (maximum= 15) 

Table A-16 

IMPLEMENTABILITY 
(Maximum Score= 15) 

RA26-1 
Basis for Evaluation During 

Detailed Analysis 

i) Additional equipment and specialists 
may be available without significant 
delay. 
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Yes ----
No 

13 

Score 

1 
0 
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Analysis Factor 

1. Technical Feasibility 

a. Ability to construct 
technology. 

b. Reliability of technology. 

c. Schedule of delays due 
to technical problems. 

d. Need of undertaking 
additional remedial 
action , if necessary. 

Subtotal (maximum = 10) 

2. Administrative Feasibility 

a. Coordination with other 
agencies. 

Subtotal (maximum = 2) 

3. Availability of Services and 
Materials 

a. Availability of prospective 
technologies. 

Table A-16 

IMPLEMENTABILITY 
(Maximum Score = 15) 

RA26-2 
Basis for Evaluation During 

Detailed Analysis 

i) Not difficult to construct. 
No uncertainties in construction . 

ii) Somewhat difficult to construct. 
No uncertainties in construction . 

iii) Very difficult to construct and/or 
significant uncertainties in construction. 

i) Very reliable in meeting the specified 
process efficiencies or performance 
goals. 

ii) Somewhat reliable in meeting the 
specified process efficiencies or 
performance goals. 

i) Unlikely 

ii) Somewhat likely 

i) No future remedial actions may be 
anticipated. 

ii) Some future remedial actions may be 
necessary. 

i) Minimal coordination is required . 

ii) Required coordination is normal. 

iii) Extensive coordination is required . 

i) Are technologies under consideration 
generally commercially available for the 
site-specific application? 

ii) Will more than one vendor be available 
to provide a competitive bid? 
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Score 

3 3 

2 

1 

3 

2 2 

2 2 

1 

2 2 

1 

2 

1 1 

0 

Yes 1 1 
No 0 

Yes 1 1 
No 0 
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Analysis Factor 

b. Availability of necessary 
equipment and specialists. 

Subtotal (maximum = 3) 

TOTAL (maximum = 15) 

Table A-16 

IMPLEMENTABILITY 
(Maximum Score = 15) 

RA26-2 
Basis for Evaluation During 

Detailed Analysis 

i) Additional equipment and specialists 
may be available without significant 
delay. 
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Yes 1 No ____ _ 

13 

Score 

1 
0 
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Analysis Factor 

1. Technical Feasibility 

a. Ability to construct 
technology. 

b. Reliability of technology. 

c. Schedule of delays due 
to technical problems. 

d. Need of undertaking 
additional remedial 
action , if necessary. 

Subtotal (maximum = 10) 

2. Administrative Feasibility 

a. Coordination with other 
agencies. 

Subtotal (maximum = 2) 

3. Availability of Services and 
Materials 

a. Availability of prospective 
technologies. 

Table A-16 

IMPLEMENTABILITY 
(Maximum Score = 15) 

RA26-3 
Basis for Evaluation During 

Detailed Analysis 

i) Not difficult to construct. 
No uncertainties in construction . 

ii) Somewhat difficult to construct. 
No uncertainties in construction . 

iii) Very difficult to construct and/or 
significant uncertainties in construction . 

i) Very reliable in meeting the specified 
process efficiencies or performance 
goals. 

ii) Somewhat reliable in meeting the 
specified process efficiencies or 
performance goals. 

i) Unlikely 

ii) Somewhat likely 

i) No future remedial actions may be 
anticipated. 

ii) Some future remedial actions may be 
necessary. 

i) Minimal coordination is required . 

ii) Required coordination is normal. 

iii) Extensive coordination is required . 

i) Are technologies under consideration 
generally commercially available for the 
site-specific application? 

ii) Will more than one vendor be available 
to provide a competitive bid? 
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2 

2 

2 

2 

Yes 
----

No 

Yes 
No 

Score 

3 

2 

1 

3 

2 

2 

1 

2 

2 

1 

0 

1 
0 

0 
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Analysis Factor 

b. Availability of necessary 
equipment and specialists. 

Subtotal (maximum = 3) 

TOTAL (maximum= 15) 

Table A-16 

IMPLEMENTABILITY 
(Maximum Score = 15) 

RA26-3 
Basis for Evaluation During 

Detailed Analysis 

i) Additional equipment and specialists 
may be available without significant 
delay. 
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Yes No ___ _ _ 
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Score 

1 
0 
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Analysis Factor 

1. Technical Feasibility 

a. Ability to construct 
technology. 

b. Reliability of technology. 

c. Schedule of delays due 
to technical problems. 

d. Need of undertaking 
additional remedial 
action , if necessary. 

Subtotal (maximum= 10) 

2. Administrative Feasibility 

a. Coordination with other 
agencies . 

Subtotal (maximum = 2) 

3. Availability of Services and 
Materials 

o . ..A.-vailability of prospective 
technologies. 

Table A-16 

IMPLEMENTABILITY 
(Maximum Score = 15) 

RA26-4 
Basis for Evaluation During 

Detailed Analysis 

i) Not difficult to construct. 
No uncertainties in construction. 

ii) Somewhat difficult to construct. 
No uncertainties in construction . 

iii) Very difficult to construct and/or 
significant uncertainties in construction . 

i) Very reliable in meeting the specified 
process efficiencies or performance 
goals. 

ii) Somewhat reliable in meeting the 
specified process efficiencies or 
performance goals. 

i) Unlikely 

ii) Somewhat likely 

i) No future remedial actions may be 
anticipated. 

ii) Some future remedial actions may be 
necessary. 

i) Minimal coordination is required . 

ii) Required coordination is normal. 

iii) Extensive coordination is required . 

i) Are technologies under consideration 
generally commercially available for the 
site-specific application? 

ii) Will more than one vendor be available 
to provide a competitive bid? 
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2 

2 

2 

Yes 1 No ____ _ 

Yes 
No 

Score 

3 

2 

3 

2 

2 

1 

2 

2 

0 

1 
0 

1 
0 
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Analysis Factor 

b. Availability of necessary 
equipment and specialists . 

Subtotal (maximum = 3) 

TOTAL (maximum= 15) 

Table A-16 

IMPLEMENTABILITY 
(Maximum Score = 15) 

RA26-4 
Basis for Evaluation During 

· Detailed Analysis 

i) Additional equipment and specialists 
may be available without significant 
delay. 
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Yes No _ ___ _ 

12 

Score 

1 
0 
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Table B-1 
SEAD-25 

Estimation of Flow into Dewatering Trench ( one sided flow) 

Parameters (units) 
t = time (days) 
Ro=Radius of Influence (feet) 
Lo=Length of Influence= Ro/2 (feet) 

Calculations for 5. 72 foot water table: 

t (day) Ro (ft) Lo (ft) 
0.10 3.09 1.54 
0.20 3.12 1.56 
0.50 3.20 1.60 
1.00 3.28 1.64 
2.00 3.39 1.70 
5.00 3.62 1.81 
10 3.88 1.94 
20 4.24 2.12 
50 4.97 2.48 
100 5.78 2.89 
200 6.93 3.47 
300 7.82 3.91 
400 8.56 4.28 
500 9.22 4.61 

Calculations for 3. 645 foot water table: 

t (day) Ro (ft) Lo (ft) 
0.10 3.09 1.54 
0.20 3.12 1.56 
0.50 3.20 1.60 
1.00 3.28 1.64 
2.00 3.39 1.70 
5.00 3.62 1.81 
10 3.88 1.94 
20 4.24 2.12 
50 4.97 2.48 
100 5.78 2.89 
200 6.93 3.47 
300 7.82 3.91 
'. 00 8.56 4.28 
500 9.22 4.61 
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Q=Flow (gpm) 
Qd=flow (gpd) 
Cum. Flow (gallons) 

Q (gom) Qd (god) 
9.59E-02 138.04 
9.47E-02 136.43 
9.26E-02 133 .34 
9.03E-02 130.03 
8.72E-02 125.62 
8.1 7E-02 117.69 
7.63E-02 109.88 
6.98E-02 100.45 
5.96E-02 85 .84 
5.12E-02 73 .74 
4.27E-02 61.49 
3.79E-02 54.54 
3.46E-02 49.79 
3.21E-02 46.25 

Q (gom) Qd (god) 
3.59E-02 51.76 
3.55E-02 51.16 
3.47E-02 50.00 
3.39E-02 48.76 
3.27E-02 47.11 
3.06E-02 44.13 
2.86E-02 41.21 
2.62E-02 37.67 
2.24E-02 32.19 
1.92E-02 27.65 
1.60E-02 23.06 
1.42E-02 20.45 
1.30E-02 18.67 
1.20E-02 17.34 
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Cum Flow Cum. Flow 
(gal) per 400 ft 

13 .80 5,521 
27.29 10,914 
66.67 26,669 
130.03 52,012 
251.24 100,494 
588.46 235,386 

1,098.81 439,523 
2,009.02 803,610 
4,291.79 1,716,717 
7,374.39 2,949,758 
12,298.61 4,919,445 
16,362.17 6,544,867 
19,917.76 7,967,103 
23,124.33 9,249,730 

Cum Flow Cum. Flow 
(gal) per 400 ft 
5.18 2,071 
10.23 4,093 
25 .00 10,001 
48.76 19,505 
94.21 37,685 

220.67 88,270 
412.05 164,821 
753 .38 301,354 

1,609.42 643,769 
2,765.40 1,106,159 
4,611.98 1,844,792 
6,135 .81 2,454,325 
7,469.16 2,987,664 
8,671.62 3,468,649 
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Table B-2 
SEAD-25 

Estimation of Flow into Dewatering Trench (two sided flow) 

Parameters (units) 
t = time (days) 
Ro=Radius of Influence (feet) 
Lo=Length of Influence= Ro/2 (feet) 

Calculations for 5. 72 foot water table: 

t (day) Ro (ft) Lo (ft) 
0.10 3.09 1.54 
0.20 3.12 1.56 
0.50 3.20 1.60 
1.00 3.28 1.64 
2.00 3.39 1.70 
5.00 3.62 1.81 
10 3.88 1.94 
20 4.24 2.12 
50 4.97 2.48 
100 5.78 2.89 
200 6.93 3.47 
300 7.82 3.91 
400 8.56 4.28 
500 9.22 4.61 

Calculations for 3. 645 foot water table: 

t (day) Ro (ft) Lo (ft) 
0.10 3.09 1.54 
0.20 3.12 1.56 
0.50 3.20 1.60 
1.00 3.28 1.64 
2.00 3.39 1.70 
5.00 3.62 1.81 
10 3.88 1.94 
20 4.24 2.12 
50 4.97 2.48 
100 5.78 2.89 
200 6.93 3.47 
300 7.82 3.91 
400 8.56 4.28 
500 9.22 4.61 
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Q=Flow (gpm) 
Qd=flow (gpd) 
Cum. Flow (gallons) 

Q (gpm) Qd (gpd) 
l .92E-0l 276.07 
l.89E-0l 272.85 
l.85E-0l 266.69 
l.81E-0l 260.06 
l.74E-0l 251 .24 
l.63E-0l 235 .39 
l.53E-0l 219.76 
l .40E-0l 200.90 
l. l 9E-0l 171.67 
l.02E-0l 147.49 
8.54E-02 122.99 
7.58E-02 109.08 
6.92E-02 99.59 
6.42E-02 92.50 

Q (gpm) Qd (gpd) 
7. l 9E-02 103.53 
7.llE-02 102.32 
6.94E-02 100.01 
6.77E-02 97.52 
6.54E-02 94.21 
6.13E-02 88.27 
5.72E-02 82.41 
5.23E-02 75.34 
4.47E-02 64.38 
3.84E-02 55 .31 
3.20E-02 46.12 
2.84E-02 40.91 
2.59E-02 37.35 
2.41E-02 34.69 
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Cum Flow Cum. Flow 
(gal) per 400 ft 

27.61 11,043 
54.57 21,828 
133 .34 53,337 
260.06 104,024 
502.47 200,988 

1,176.93 470,772 
2,197.62 879,046 
4,018.05 1,607,219 
8,583.59 3,433,434 
14,748.79 5,899,516 
24,597.22 9,838,890 
32,724.34 13,089,734 
39,835 .51 15,934,206 
46,248.65 18,499,460 

Cum Flow Cum. Flow 
(gal) per 400 ft 

10.35 4,141 
20.46 8,186 
50.00 20,001 
97.52 39,009 
188.43 75,371 
441.35 176,539 
824.11 329,642 

1,506.77 602,707 
3,218.84 1,287,538 
5,530.80 2,212,318 
9,223 .96 3,689,584 
12,271.63 4,908,650 
14,938.32 5,975,327 
17,343.24 6,937,298 
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Treatment Time Required: 

Total Volume of groundwater in plume: 731,438 L 

Without Removal Action: 

Trench 1 
Goal (I) Cone. (2) 

Contaminant (ug/L) (ug/L) 

I, I , I-Trichloroethane 5 8.17 

I, 1-Dichloroethane 5 0.92 

1,2-Dichloroethene (total) 5 11 .56 

Benzene 0.7 212.08 

Chloroform 7 2.42 

Ethyl benzene 5 65.92 

Toluene 5 194.83 

T richloroethene 5 1.33 

Xylene (total) 5 640.75 

2,4-Dimethylphenol 5 10.83 

2-Methylnaphthalene 50 12.67 

2-:-..,thylphenol 5 2.58 

4-~,;~-.hylphenol 5 6 .25 

Naphthalene 50 29.67 

Phenol I 4.67 

Notes: 

( I) New York State Class GA water standards 

Trench 2 
Cone. (3) 

(uwL) 

I.SO 

1.00 

3.50 

37.00 

0.00 

6.50 

13 .50 

0.00 

45 .50 

0.00 

0.00 

0.00 

0.00 

I.SO 

0.00 

Table B-3 
SEAD-25 

Avg. Influent 
Conc.(4) 

(uwL) 

4.83 

0.96 

7.53 

124.54 

1.21 

36.21 

104.17 

0.67 

343.13 

5.42 

6.33 

1.29 

3.13 

15.58 

2.33 

(2) Concentration@ Trench I (avg. cone. for wells upstream of Trench I, 

wells MW25-2,3,4d,and S) 

(3) Concentration @Trench 2 (avg. cone. for well upstream of Trench 2, 

well MW25-9) 

(4) Conentration of water treated: (avg of trench I & 2 concentration) 

(S) (Average influent concentration - goal)*total volume of plume 

(6) Based on 30 gpm, 300 days per year ofoperation 

(7) Average influent cone. (ug/L) x Liters treated per year (Uyr) 

Tot. Removal 
Required (5) 

(g) 

NA 

NA 

1.85 

90 .58 

NA 

22.83 

72.53 

NA 

247.32 

0.30 

NA 

NA 

NA 

NA 

0.98 

(8) Treatment time required = total removal required (ug) / removal rate per year (ug/yr) 

Note: Removal action would reduce the groundwater influent concentrations. However, the groundwater 

excavated during the removal action would require treatment. 
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Treatment 
Removal Rate Time 

Liters treated per year (7) Required (8) 
Per vear (6) (l!!vr) (yrs) 

49,058,784 237 0 

49,058,784 47 0 

49,058,784 369 5.0lE-03 

49,058,784 6,110 l.48E-02 

49,058,784 59 0 
49,058,784 1,776 l .29E-02 

49,058,784 5,110 l.42E-02 
49,058,784 33 0 

49,058,784 16,833 l.47E-02 

49,058,784 266 l.lSE-03 

49,058,784 311 0 

49,058,784 63 0 

49,058,784 153 0 

49,058,784 764 0 
49,058,784 114 8.52E-03 
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Table B-4 
SEAD-25 

Calculation of Maximum Air emissions from Stripper 

Representative wells : 
MW25-2, MW25-3, MW25-4D, MW25-5D, MW25-9 

95% UCL AirEmis. AirEmis. 
Com ound u lb/hr TPY 
Ethyl benzene 2,060.05 2.16E-03 9.46E-03 
Chloroform 46.07 4.83E-05 2.12E-04 
1, I -Dichloroethane 67.08 7.03E-05 3.08E-04 
I ,2-Dichloroethene 38.17 4.00E-05 l .75E-04 
Benzene 47,624.44 4.99E-02 2. I 9E-Ol 
1, 1, 1-T richloroethane 81.05 8.50E-05 3.72E-04 
2-Methylphenol 29.06 3.05E-05 l .33E-04 
2-Methylnaphthalene 25.86 2.71E-05 l.19E-04 
Trichloroethene 43 .35 4.54E-05 l.99E-04 
Xylene 1,183,486.53 l.24E+OO 5.43E+OO 
2,4-Dimethylphenol 37.01 3.88E-05 l.70E-04 
Toluene 19,998.86 2.lOE-02 9. 18E-02 
Phenol 48 .96 5.13E-05 2.25E-04 
2, 4-Dimethylphenol 37.01 3.88E-05 l .70E-04 
4-Methylphenol 14.63 l .53E-05 6.72E-05 

Total: 1.31 5.76 

Based on 30 g.p.m. max treatment rate 
Assuming 100% Volatilization from Stripper 
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APPENDIX C ARAR COMPLIANCE 

C.1 ARAR-BASED REMEDIAL OBJECTIVES 

The investigation and clean-up of SEAD-25 and -26 falls under the jurisdiction of both the State 

of New York regulations (administered by NYSDEC) and Federal regulations (administered by 

USEPA Region II). Three categories of potentially applicable state and federa l requirements are 

reviewed separately in the subsequent subsections. The three categories of ARARs are chemical 

specific, location specific and action specific. A brief regulatory discussion of ARARs is given 

below. 

In 40 CFR 300.5, EPA defines applicable requirements as those cleanup standards, standards of 

control , and other substantive requirements, criteria, or limitations promulgated under federal or 

state environmental, or facility siting laws that specifically address a hazardous substance, 

pollutant, contaminant, remedial action, location, or other circumstance found at a CERCLA site. 

Only those state standards that are identified by a state in a timely manner and that are more 

stringent than federal requirements may be applicable. Relevant and appropriate requirements 

are defined as those cleanup standards, standards of control , and other substantive requirements, 

criteria, or limitations promulgated under federal or state environmental or faci li ty siting laws 

that, while not "applicable" to a hazardous substance, pollutant, contaminant, remedial action, 

location , or other circumstance at a CERCLA site, address problems or situations sufficiently 

similar to those encountered at the CERCLA site that their use is well suited to the particular 

site. 

Any standard, requirement, criterion, or limitation under any federal or state environmental or 

facility siting law may be either applicable or relevant and appropriate to a specific action. The 

only state laws that may become ARARs are those promulgated such that they are legally 

enforceable and generally applicable and equivalent to or more stringent than federal laws . A 

determination of applicability is made for the requirements as a whole, whereas a determination 

of relevance and appropriateness may be made for only specific portions of a requirement. An 

action must comply with relevant and appropriate requirements to the same extent as an 

applicable requirement with regard to substantive conditions, but need not comply with the 

administrative conditions of the requirement. 

As mentioned earlier in this section, three categories of ARARs were analyzed . The are as 

follows: chemical-specific, location-specific, and action-specific. Chemical-specific ARARs 

October 1998 
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address certain contaminants or a class of contaminants and re late to the level of contamination 

allowed for a specific pollutant in various environmental media (water, soil , air) . Chemical

specific ARARs are discussed below, in the media-specific sections. Location-specific ARARs 

are based on the specific setting and nature of the site. Action-specific ARARs relate to specific · 

actions proposed for implementation at a site. Both location-specific and action-specific ARARs 

are independent of the med ia. In addition to ARARs, advisories, criteria or guidance may be 

evaluated as "To Be Considered" (TBC) regulatory items. CERCLA indicates that the TBC 

category could include advisories, criteria or guidance that were developed by EPA, other federal 

agencies or states that may be useful in developing CERCLA remedies. These advisories, 

criteria or guidance are not promulgated and, therefore, are not legally enforceable standards 

such as ARARs . 

C.2 CHEMICAL SPECIFIC ARARs AND TBCs 

Chemical-specific ARARs are usually health or risk-based standards limiting the concentration 

of a chemical found in, or discharged to, the environment. They govern the extent of site 

remediation by providing actual cleanup levels, or the basis for calculating such levels for 

specific media . A number of federa l and state regulations are potential ARARs for this site. For 

each of the ARARs li sted below 4 categories of information are provided . 

C.2.1 Water Quality 

• 40 CFR Part 141 (applicable): National Primary Drinking Water Regulations. This part 

establishes primary drinking water regulators pursuant to Section 1412 of the Public 

Health Service Act as amended by the Safe Drinking Water Act. Consideration: MCLs 

and NY state groundwater standards (GA) were used as a frame of reference for the 

app licable constituents; the lower, more conservative of the two standards were used to 

set clean-up levels in groundwater at the SEAD-25 and -26 sites. 

• 40 CFR Part 141.11 (applicable): Maximum Inorganic Chemical Contaminant Levels. 

This section establishes maximum contaminant levels (MCLs) for inorganic chemicals 

in drinking water including the following : 

October 1998 
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SENECA SEAD-25 and SEAD-26 

Maximum Contaminant Level 

Metal 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

*-Action Level 

(mg/L) 

0.05 

2.0 

0.005 

0.1 

0.015* 

0.002 

0.05 

DRAFT FIN AL FS REPORT For SEAD-25 and 26 

(ggL!J 

50 

2000 

5 

100 

15* 

2 

50 

Consideration: MCLs and NY State groundwater standards (GA) were used as a frame reference 

for the applicable constituents; the lower of the two standards were used to set clean-up levels in 

groundwater at the SEAD-25 and -26 sites. 

• 40 CFR Part 141.12 (applicable): Maximum Organic Chemical Contaminant Levels . 

This section estab li shes MCLs for organic chemicals in drinking water including the 

following : 

Maximum Contaminant Level 

TCE 

Benzene 

Tota l trihalomethanes 

0.005 

0.005 

0.10 

(ggL!J 

5 

5 

100 

Considerat ion: MCLs and NY State groundwater standards (GA) were used as a frame of 

reference for the applicable constituents; the lower of the two standards were used to set c lean-up 

levels in groundwater at the SEAD-25 and -26 sites. 

• 40 CFR Part 264 Subpart F (applicable): Releases from Solid Waste Management Units. 

Standards for protection of groundwater are established under this citation. This ARAR 

is applicab :.: _..:, !ong-term monitoring of the site. 

October 1998 
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• 6 NYCRR subparts 701 and 702 (applicable): These subparts provide classification 

definitions for surface water and groundwaters and describe procedures that may be used 

to obtain guidelines or standards that will be protective of human health and aquatic life. 

Consideration: Definitions of local surface water and groundwater classifications at the 

site were obtained from these subparts. 

• 6 NYCRR subpart 703 (applicable) : This subpart establishes groundwater standards 

specified to protect groundwater for drinking water purposes. Consideration : The 

groundwater at SEAD-25 and -26 has been classified as GA which means the best usage 

is as a source of potable water. Given the current and future intended uses of the site, 

these standards are the most appropriate for comparison to on-site concentrations . Also, 

groundwater effluent standards apply to a discharge from a point source or outlet (that 

may be associated with a remedial measure) that will or may enter the unsaturated or 

saturated zones. 

• 6 NYCRR subpart 373-2.6 and 373-2 .11 (applicable): This regulation requires 

groundwater monitoring for releases from solid waste management units. 

• 6 NYCRR subpart 373-2 (relevant and appropriate): This regulation establishes post 

closure care and groundwater monitoring requirements. Consideration : This regulation 

applies after the SEAD-25 and -26 sites has been closed under CERCLA requirements. 

• 6 NYCRR Part 5 (relevant and appropriate) : This regulation establishes criteria for 

drinking water supplies. Specifically, NYSDOH has established MCLs for water. 

Consideration : These criteria are relevant and appropriate to drinking water sources in 

NY State. 

• NYSDEC TOGS 1.1 .1 (relevant and appropriate) : This document compiles water 

quality standards and guidance values for use in NYSDEC programs. Consideration: 

This document was used as a reference for the NYSDEC water quality standards and 

guidance values. 
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C.2.3 Soil Quality 

NYSDEC Technical and Administrative Guidance Manuals (TAGMs) (TBCs): The New York 

State rules for inactive hazardous waste disposal sites are provided in these documents. Cleanup 

levels for hazardous constituents in soil have been proposed by the State of New York through 

Technical and Administrative Guidance Manuals (TAGMs) specifically, #HWR-92-4045 . 

Consideration: The NYSDEC TAGM manual for cleanup levels for soils is #HWR-92-4046 and 

has been used as guidance for this remedial action . These levels are shown in Table 2-1 and 2-2 

for constituents detected at SEAD-25 and -26. The T AGMs are TBC guidelines and are not 

ARARs. The primary chemicals of concern at SEAD-25 are Semivolatile Organics, Volatile 

Organics (primarily BTEX), and to a lesser extent, metals. The primary chemicals of concern at 

SEAD-26 are Semivolatile Organics and, to a lesser extent, metals . A review of the data 

presented in Tables 2.1 and 2-2 indicates that concentrations of these compounds found at the 

site exceed the established T AGM values . Site Cleanup Goals (SCG) for metals have been 

determined as either the site background concentration or the NYSDEC TAGM value, whichever 

is higher. The background metal concentration value has been determined as the 95th Upper 

Confidence Limit (UCL) of the mean for the background soil samples collected from the entire 

SEAD facility . TAG Ms are being considered as remedial goals for volatile organics for the 

remedial measure. 

C.2.4 PCBs 

• 40 CFR Part 761 (TBC): Polychlorinated Biphenyls (PCBs) Manufacturing, processing, 

distribution in commerce and use prohibition. This part establish and the requirements 

for the storage and disposal of PCBs. Consideration : No action is required in regard to 

this regulation. 

• 40 CFR Part 761 subpart G (TBC): PCB Spill Clean Up Policy, This regulation 

establishes criteria EPA will use to determine the adequacy of the clean up of spills 

resulting from the release of materials containing PCBs. Consideration : No action is 

required in regard to this regulation since maximum concentrations of PCBs in soil at 

SEAD-25 and -26 are less than the action limit of 50 ppm . 

• EPA OSWER 8/90 (TBC): A Guide to Remedial Actions at Superfund sites with PCB 

contamination. Consideration : No .,:· :;r; is required in regard to this document because 

PCB concentrations in soil at SEAD-25 and -26 are less than the action limit of 50 ppm. 
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C.3 LOCATION-SPECIFIC ARARS 

Location-specific ARARs govern natural site features such as wetlands, flood plains, and 

sensitive ecosystems, and manmade features such as landfills, disposal areas, and places of 

historic or archaeological significance. These ARARs generally restrict the concentration of 

hazardous substances or the conduct of activities based solely on the particular characteristics or 

location of the site. Federal and State regulations that may apply are listed below. 

C.3.1 Endangered Species 

• 40 CFR Part 257.3-2 (relevant and appropriate): Facilities or practices shall not cause or 

contribute to the taking of any endangered or threatened species. Consideration: A site 

survey for endangered species was performed during the SEAD-25 and -26 field 

program . No endangered species were observed. A letter from the U.S. Fish and 

Wildlife Service (USFWS) indicated no known endangered species existed at the site. 

C.3.2 Location Standards 

• 40 CFR Part 264 .18 (relevant and appropriate): Location Standards for Hazardous 

Waste Facilities. The general requirements for locating a hazardous treatment, storage, 

or disposal facility are found in this section . They include provisions for seismic 

considerations and flood plains. Consideration: These standards are relevant and 

appropriate to remedial measures instituted at SEAD-25 and -26. 

• 40 CFR Part 241.202 (applicable) : Site selection shall be consistent with public health 

and welfare. It shall also be consistent with land-use plans and air and water quality 

standards. Consideration : These standards apply to remedial measures instituted at the 

SEAD-25 and -26 sites. 

• 40 CFR Part 230-Section 404(b )(I) (applicable): Guidelines for Specifications of 

Disposal sites for dredged or filled material. The purpose of these guidelines is to 

restore and maintain the chemical, physical, and biological integrity of waters (including 

wetlands) of the United States through control of dredged or fill material. 

Considerations : No per111it is required under Section 404, however, wetland restoration 

is required for remedial activities selected for SE :-, -: .;,5 and -26 . 
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• Wetlands Executive Order (EOl 199) (applicable): Under this regulation federal 

agencies are required to minimize the destruction, loss, or degradation of wetlands and 

preserve and enhance natural and beneficial values of wetlands. Consideration: 

Remedial alternatives that involve construction must include all practical means of 

minimizing harm to wetlands. 

C.3.3 Antiquities 

• USC Part 469a-1 (applicable) : The Archaeological and Historic Preservation Act 

requires that action be taken to recover and preserve artifacts. Consideration: An 

archeological survey is currently underway and will be completed shortly. A 

preliminary survey conducted in 1986 titled "An Archeological Overview and 

Management Plan for Seneca Army Depot," did not suggest any known archeological or 

historical site existed within the site boundaries . 

• 36 CFR Part 800 (relevant and appropriate): Action must be taken to preserve historic 

properties. Actions must be planned to minimize harm to national historic landmarks . 

Consideration : As previously mentioned, a site archeological survey is currently 

underway. A preliminary archeological survey did not indicate that any historic 

properties exist on the site. 

C.4 ACTION-SPECIFIC ARARS 

Action-specific ARARs are usually technology- or activity-based limitations that control actions 

at hazardous waste sites. Action-specific ARARs generally set performance or design standards, 

controls, or restrictions on particular types of activities. To develop technically feasible 

alternatives, applicable performance or design standards must be considered during the 

development of all removal alternatives. Action specific ARARs are applicable to this site. The 

action-specific ARARs to be used will be determined by the Army based upon the technology 

chosen . Federal and State regulations which may apply include the following: 

C.4.1 Air Quality 

• 40 CFR Part 50.8 (relevant and appropriate) : Ambient Air Quality Standard for Carbon 

Monoxide. Carbon monoxide concentrations in the ambie,, .:l: f shall not exceed the 

following hourly average, 35 parts per million (ppm); 8-hour average, 9 ppm. 
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Consideration: This standard for carbon monoxide may apply to air emissions for a 

removal action or other remedial activities . 

• 40 CFR Part 50.12 (relevant and appropriate) : Ambient Air Quality Standard for Lead . 

Lead concentrations in the ambient air shall not exceed 1.5 micrograms lead per cubic 

meter of air, 90-day average. Consideration: This standard for lead may apply to air 

emissions for a removal action or other remedial activities. 

• 40 CFR Part 50.9 (relevant and appropriate): Ambient Air Quality Standard for Ozone. 

Ozone concentrations in the ambient air shall not exceed 0.10 ppm hourl y average. 

Consideration: This standard for ozone may apply to air emissions for a removal action 

or other remedial activities. 

• 40 CFR Part 50.6 (relevant and appropriate): Ambient Air Quality Standard for PM-I 0. 

PM- IO concentrations in the ambient air shall not exceed the following: 24 hour 

average, 150 micrograms per cubic meter of air; annual average, 50 micrograms per 

cubic meter of air. Consideration : This standard for PM-10 may apply to air emissions 

for a removal action or other remedial activities. 

• 40 CFR Part 61 (applicable and relevant and appropriate) : National Emission Standards 

for Hazardous Air Pollutants. This regu lation requires the minimization of emissions, 

specifies em issions tests and monitoring requirements, and sets limits on several 

hazardou s air pollutants. Consideration: These standards may apply to air emissions for 

a removal action or other remedial activities. 

• 40 CFR Part 58 (applicable) : Ambient Air Quality Surveillance. This part defines 

quality assurance requirements, monitoring methods, instrument siting, and operating 

schedu le for ambient air quality surveillance. Consideration: These ambient air quality 

standards may apply to removal actions or other remedial activities . 

• 40 CFR Part 52 (applicable) : Approval and Promulgation of Implementation Plans. 

This part defines general provisions for the contents of State Implementation Plans 

(S!Ps) . Consideration: These provis ions may apply to removal actions or other remedial 

activities at SEAD-25 and -26 . 
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• 40 CFR Part 264 Subpart AA, BB, and CC (applicable): Organic Air Emission 

Standards). Applicable to any air discharges due to treatment of the groundwater on site. 

• 6 NYCRR Part 256 (applicable) : Air Quality Classification System. This regulation 

defines four general levels of social and economic development for geographical areas in 

New York. These levels range from Level I, which would be used for timber, dairy 

farming or recreation and would be sparsely populated, to Level IV, which would be 

densely populated with large commercial metropolitan office buildings or areas of heavy 

industry. Consideration : SEAD is classified as Level II , which is an area of 

predominantly single and two family residences, small farms and limited commercial 

services and industrial development. 

• 6 NYCRR subpart 257- 1 (applicable): Air Quality Standards General. This section of 

the air regulations defines what an air standard is, how the standard will be applied and 

what compliance with these standards will entail. Consideration : These standards may 

apply to a removal action or other remedial activities at SEAD-25 and -26 . 

• 6 NYCRR subpart 257-3 (applicable) : Air Quality Standards-Particulates. Suspended 

particulates shall not exceed 250 mg/m3 more than once a year. Annual standard-55 

µg/1113 , 30-day standard-I 00 µg/1113 , 60-day standard-85 µg/m3 , 90-day standard-

80 µg/m3 , standard for settleab le solids-SO percent of the values of the 30 day average 

concentrations shall not exceed 0.30 mg/cm2/mo;-84 percent shall not except 0.45 

mg/cm2/mo. Consideration: These standards may apply to a removal action or other 

remedial activities at SEAD-25 and -26. 

• 6 NYCRR subpart 257-4 (applicable) : Air Quality Standards for Carbon Monoxide. 

Eight hour standard- 9 ppm, I hour standard 35 ppm. Cons ideration: The carbon 

monoxide standard may apply to a removal action or other remedial activity at the 

SEAD-25 and -26 sites. 

• 6 NYCRR subpart 257-6 (applicable): Air Quality Standards-Hydrocarbons (non 

methane). Three hour standard measured from 6 to 9 am-0.24 ppm . Consideration: 

The hydrocarbon standard may apply to a removal action or other remedial act ivity at the 

SEAD-25 and -26 sites. 
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C.4.2 Water Quality 

• 40 CFR Part 131 (applicable): Water Quality Standards. This part implements 

Section IO 1 of the Clean Water Act (CWA), which specifies the national goals of 

eliminating the discharge of pollutants, prohibiting the discharge of toxic pollutants in 

toxic amounts, and implementing programs for control of nonpoint sources. 

• 40 CFR Part 131.12 (applicable): Antidegradation Policy. Establishes standards to 

prevent a body of water which has an existing high standard from degrading to a lower 

standard . 

• 40 CFR Part 403 (applicable): Pretreatment Standards for the Discharge of Treated Site 

Water to a Publicly Owned Treatment Works (POTW). This part establishes 

pretreatment standards for the discharge of wastewater to POTWs. Consideration: 

These standards apply to any removal action or other remedial measure that might 

involve the discharge of treated site water to a POTW. If such a discharge system is 

installed at the SEAD-25 and 26 and the discharge is sent to a POTW, then a permit 

would be obtained from the POTW prior to the discharge. 

• 6 NYCRR Chapter X (relevant and appropriate): This chapter estab li shes the 

requirements of the State Pollutant Discharge Elimination System . Consideration: 

These standards are relevant and appropriate discharges from remedial activities that 

occur at the site. 

C.4.3 Solid Waste Management 

• 40 CFR Part 241.100 (relevant and appropriate): Guidelines for the Land Disposal of 

So lid Wastes . These regulations are geared specifically toward sanitary landfills; 

however, they are applicable to all forms of land disposal and land-based treatment. 

Consideration : These regulations are relevant and appropriate to land disposal or land

based treatment that may be established as part of remedial measures at SEAD-25 and -

26 . 

• 40 CFR Part 241.204 (applicable): Water Quality. The location, design, construction, 

and operation of land disposal facilities shall protect water quality. Consideration: 

These regulations apply to land disposal faci li ties that may be established as part of 

remedial measures at the SEAD-25 and -26 sites. 

October 1998 
Page C-1 0 

1-1 :\ENG\SENECA \SEAD25\DFl AL\FS\APPE D\APPC\APPC.DOC 



SENECA SEAD-25 and SEAD-26 DRAFT FINAL FS REPORT For SEAD-2 5 and 26 

• 40 CFR Part 241.205 (applicable) : The design, construction, and operation of land 

disposal facilities shall conform to air quality and source control standards. 

Considerations: These standards are applicable to land disposal facilities that may be 

established as part of remedial measures on the SEAD-25 and -26 sites . 

• 40 CFR Part 257 .1 (relevant and appropriate): This part establishes the scope and 

purpose of criteria for use in assessing the possibility of adverse effects on health or the 

environment from solid waste disposal operations. Consideration: This part is relevant 

and appropriate to solid waste disposal operations that may be established during 

remedial activities at the SEAD-25 and -26 sites. 

• 40 CFR Part 257 .3 (relevant and appropriate): This part establishes criteria to assess the 

impact of disposal operations, including such considerations as flood plains, endangered 

species, air, surface water, groundwater, and land used for food-chain crops. 

Consideration : This part is relevant and appropriate to disposal operations performed 

during remedial activities at the SEAD-25 and -26 sites. 

• 40 CFR Part 243 .202 (relevant and appropriate): This part specifies the requirements for 

transporting solid waste, including provisions to prevent spillage. Consideration: This 

part is relevant and appropriate to remedial measures that involve transporting of solid 

waste. 

• 6 NYCRR Part 360: Subtitle D Solid Waste Landfills (applicable) . Consideration: 

C.4.4 

• 

Applies to remedial alternatives using capping options . 

Hazardous Waste Management 

40 CFR 262.11 (applicable): Standards Applicable to Generators of Hazardous Waste . 

This regulation requires a person who generates a solid waste to determine if that waste 

is a hazardous waste. Consideration: This part is applicable if solid waste is disposed of 

as part of remedial measures . 

• 40 CFR Part 263.30 and 263.31 (applicable) : These regulations set forth the standards 

and requirements for action in the event of a release during transport. Consideration: 
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These regulations are relevant and appropriate if the transport hazardous wastes is part of 

a remedial measure at the SEAD-25 and 26 sites . 

• 40 CFR Part 264 (applicable): This part establishes hazardous waste management 

facility standards and requirements, including long-term monitoring requirements. The 

on-site disposal areas used for stockpiling, mixing, and extended bioremediation of 

wastes must meet the substantive requirements of 40 CFR subparts B (general facility 

standards), E (manifest system, record keeping, and reporting), F (releases from solid 

waste management units), G (closure and post closure), L (waste piles), M (land 

treatment), and N (landfills). These regulations are applicable for hazardous wastes and 

are also relevant and appropriate for certain wastes which are not hazardous wastes. 

Consideration : These hazardous waste management facility standards and requirements 

are relevant and appropriate to on-site disposal areas established for remedial measures 

at the SEAD-25 and 26 sites. Any facilities will be constricted, fenced, posted, and 

operated in accordance with this requirement. All workers will be properly trained. 

These standards would be applicable to any treatment or disposal facility operated on the 

site. In addition , Subpart J (Tank Systems) would be applicable to any treatment of 

groundwater on site and Subparts AA, BB, and CC (Organic Air Emission Standards) 

would be applicable to any air discharged due to treatment of groundwater on the site. 

• 40 CFR subpart S parts 264.552 and 264.533 (relevant and applicable) : Corrective 

Action for Solid Waste Management Units. Allows for the consolidation of wastes, or 

the replacement of remediated wastes in land based units without invoking the RCRA 

land-disposal requirement of 40 CFR 268. Consideration : These parts are relevant and 

appropriate during a removal action or other remedial measures at the SEAD-25 and 26 

sites . 

• 40 CFR Part 268 (applicable) : Land Disposal Restrictions (LDR). Restricts the disposal 

of listed and characteristic hazardous waste which contain hazardous constituents 

exceeding designated levels . Only applies when the waste is "placed" on the land . 

Consideration: For this site, only the restrictions on land disposal of Toxicity 

Characteristic (TC) hazardous wastes are ARARs, since there are no For K listed wastes 

on-site. Specifically, it has been assumed that the characteristic would exceed TCLP 

limits, based upon existing groundwater quality. Accordingly, if soil is excavated the 

LDR are considered an ARAR. 
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• 40 CFR Part 270 subpart C (relevant and appropriate) : This regulation establishes 

permit conditions, including record keeping requirements, operation and maintenance 

requirements , sampling, and monitoring requirements . Consideration: Although no 

permit is required for activities conducted entirely on site, the substantive requirements 

of these provisions are relevant and appropriate to the SEAD-25 and -26 sites. 

• 40 CFR Part 270 subpart B (relevant and appropriate): This part defines the required 

contents of a hazardous waste management permit application. Consideration : The 

substantive requirements of these provisions are relevant and appropriate to the SEAD-

25 and -26 sites. 

• 6 NYCRR Part 375 (applicable) : Inactive Hazardous Waste Disposal Sites. These 

regulations apply to State Superfund sites. Consideration: As a CERCLA site in the 

State of New York, these regulations apply. 

Occupational Health and Safety Administration 

• 29 CFR Part 1910.50 (applicable): Occupational Noise. No worker shall be exposed to 

noise levels in excess of the levels specified in this regulation. Consideration: 

Adherence to occupational noise regulations has been a part of all previous on-site 

activities and all future work will also comply with these regulations . 

• 29 CFR Part 1910.1000 (applicable): Occupational Air Contaminants. The purpose of 

this rule is to establish maximum threshold limit values for air contaminants to which it 

is believed nearly all workers may be repeatedly exposed day after day without adverse 

health effects. No worker shall be exposed to air contaminant levels in excess of the 

threshold limit values listed in the regulation . Consideration : Adherence to air 

contaminant regulations for on-site workers has been a part of all previous field 

programs at SEAD-25 and -26 and all future work will also comply with these 

regulations. 

• 29 CFR Part 1910.1200 (applicable): This part requires that each employer compile and 

maintain a workplace chemical list which contains the chemical name of each hazardous 

chemical in the workplace, cross-referenced to generally used common names. This list 

must indicate the work area in which each such hazardous chemical is stored or used . 

Employees must be provided with information and training regarding the hazardous 
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chemi cals. Consideration: The requirements of this part have been complied with 

during the performance of all previous work at the SEAD-25 and -26 sites. A ll future 

work will also require compliance with this part. 

• 29 CFR Part 120 (applicable): This part applies to employers and employees engaged in 

sites that have been designated for cleanup, and other work related to RCRA and 

CERCLA. The regulation establishes proceedings for site characterization and control, 

and requirements for employee training and medical monitoring. Consideration: The 

requirements of this part have been complied with during the performance of all 

previous work at the SEAD-25 and -26 sites. All future work will also require 

compliance with this part. 
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Transportation of Hazardous Waste 

• 40 CFR Part 171 (applicable): General information, regulations, and definitions. This 

regulation prescribes the requirements of the DOT governing the transportation of 

hazardous material. Consideration : This part may apply to remedial measures that 

require the transport of hazardous materials. Contaminated materials will be packaged, 

manifested, and transported to a licensed off-site disposal facility in accordance with 

these regulations . 

• 40 CFR Part 172 (applicable): Hazardous materials table, special provisions, Hazardous 

Materials Communications, Emergency Response Information, and Training 

requirements . This regulation lists and classifies those materials which the DOT has 

designated to be hazardous materials for the purpose of transportation and prescribes the 

requirements for shipping papers, package marking, labeling and transport vehicle 

placarding applicable to the shipment and transportation of those hazardous materials. 

Consideration: This part may be applicable to remedial measures that require the 

shipment and transportation of hazardous materials . 

• 40 CFR Part 177 (applicable): Carriage by Public Highway. This regulation prescribes 

requirements that are applicable to the acceptance and transportation of hazardous 

materials by private, common, or contract carriers by motor vehicle. Consideration: 

This part may be applicable to remedial measures that require this shipment and 

transportation of hazardous materials. 

• 6 NYCRR Chapter 364 (applicable): New York Waste Transport Permit Regulation . 

This regulation governs the collection, transport, and delivery of regulated waste 

or iginating on terminating within the state of New York. Consideration: This regulation 

may be applicable to remedial measures that involve regulated waste. 

• EPA/DOT Guidance Manual on hazardous waste transportation (TBC): Consideration : 

This information contained in this manual will be considered for remedial measures that 

involve hazardous waste transportation. 
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WilLComply _ L- _Wi ll Comply 

_ Not A2P.!!£able _ l-'~[ll Comply 

_ Wi ll Comply _ _[ __ Wi ll Comp!Y_ 

,1 

Alternati\'e RA25-3A1! :I 

Wi ll Comply I 

Will Comply 

Will Comply 

Will Comply 

Will Comply 

Not Applicable 

Will Comply 

Not Applicable 

Not Applicable 

Not Applicable 

Will Comply 

Not Applicable 

Wi ll Comply 

Will Comply 

Not Applicable 

Will Comply 

Will Comply 

Will Comply 

Not Applicable 

Not Applicable 

Will Comply 

Will Comply 
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.. ARARs 

I
I • 
:40 CFR Part 270 subpart B Permit 
:applica1ions 

I 
1

1

6 NYCR R subpart )75 lnacl1 \ C hazardous 
waste disposal si tes 

I Occupalional Health and Safety 
Ad ministrat ion 

29 CFR Part 1910 50 Occupational Noise 

29 CFR Pan 1910 1000 Occupational Air 
!Contaminants 

29 CFR Pan 1910 1200 Ha,.ard 
communication 

29 CFR Part 120. Employee training am 
medical monitoring 

ITran,portation of Hazardon, Wast, 

49CFR Part 17 1 Transport of hazardous 
material 

40 CFR Part 172 Hazardous materials 
table. special provisions. 1-lazardous 
Materials Communications. Emergency 
Response Information. and Training 
requirements 

49 CFR Pan I 77 Carriage by Public 
Highway 

:6 NYC RR Chapter 364 New York Waste 
iTransport Permit Regu lation 

EPA/DOT Guidance Manual on hazardous 
,waste transportalion 

Alternative RA25- J i 

Not Applicab le 

I Will Not Comply 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicable 

Not Applicab le I 

Not Applicab le 

Not Applicab le 

Not Applicable 

Not Applicab le l 

Alterna1i\'e RA2S-2 I 

Will Comply 

I Will Comply 

Will Comply 

Will Comply 

Will Comply 

Will Comply 

Not App licable I 

Not App licab le 

Not App licable 

Not Applicable 

Not Applicable I 

Tahle C'- 1 
ARA Rs Summary for Remedial Action Alternatives 

Seneca Army Depot Activity - SEAD-25 

Allernative RA25-3 Altern:,1i,1c RA25-3a Alternative RA25-4 

IV,11 Comply I \Viii Compl y 

I 
Will Comply 

Will Comply Will Comply Will Comply 

Wi ll Comply Will Comply Wi ll Compl y 

Will Compl y Will Comply Will Comply 

Will Comply Will Comply Will Comply 

Will Comply Will Comply Will Comply 

Not Applicable I Nol Applicab le I Will Comply 

Not Applicable Not Applicable Wi ll Compl y 

Not Applicable Not Applicable Will Compl y 

Not Applicable Not Applicable Will Compl y 

Not Applicable Not Applicab le Will Compl y 

Nole Final Co r11pli:mcc I\ i1h lfi USC Part -l69a-1 :md 36CFR Pan 800 depends on the results of the :irchcological surve~ . 

h leng\scncca\sc..,d25\ fs\dran\,1ppclld\appc\c•2.wk-l Page J ofJ 

Alternative RA2S-S Alternati\'e RA25-6 ] AlternatiYe RA25-J R iAlternative RA25-3AR i 

I I 

- . I 
Will Comply Wi ll Comply I Will Comply \Viii Comply ! 

Will Compl y - Will Compl y Will Compl y Will Comply 

I 

Will Comply Will Compl y - Will CQmply Will Comply 

Will Comply __ Will ~omply _ _ Will Comp!y Will Comply 

Will Comply _ Will ~omply ___ Will Comply_ Will Comply 

Will Comply Wi!_l Compl Y.,,~= l -= WilLComply~- _ Will Comply 

I Will Comply I Will Comply _ _[ Will Comply I Will Comply 

Will Compl y _ w,,, eomp, ·-r _w,mm,,, Will Comply 

Wi ll Comply Wtll Compl y _ _ _ W,11 Comply Will Comply 

Will Comply Will Comply W,11 Comply Will Comply 

Will Comply W,11 Comply = ~ WJ II Comply~-= Will Compl y 

Issue 11/12/98 



h · \cng\sen cca \scad 25\f s\dra fi\appen d\appc\c-2 . wk4 

Table C-2 
ARA Rs Summary for Remedial Action Alternatives 

Seneca Army Depot Activity - SEAD-26 

ii ARARs I Alternative RA26-l ! Alternative RA26-2 I Alternative RA26-3 1·· .Alternative RA26-4 I 
lchemical-Spec ific ARA Rs I I I I 
I Water Quality 

- . ~ 

j 
I 

40 CFR Part 141 : National Pri mary 
Drinking Water Regulations. Not App li cable Not Applicab le Not Applicable Not Applicable 

40 CFR Part 141 .11 : Maximum Inorganic 
Chemical Contaminant Leve ls. Not Applicable Will Comply Will Comply . VI i I JS O_TllP I y 

40 CFR Part 264 Subpart F. Releases 
from Solid Waste Management Un its . Will Comply Will Comply Will Comply_ \l{_i ll i omply 

6 NYCRR subparts 701 and 702: Water 
qua! ity standards Will Not Comply Will Comply Will Comply Will Co_mply 

6 NYCRR subpart 703 : Groundwater 
standards Will Not Comply Will Comply Will Comply Will~ omply 

6 NYCRR subpart 373-2.6 and 373-2 .11 : 
Groundwater monitoring for releases from 
SWMUs Will Comply Will Comply Wi ll Comply _ ~j ll c:__omply 

6 NYCRR subpart 373-2 : Postc losure care 
and groundwater monitoring Not Applicable Will Comply Will Comply - ___ ~I Comply 

10 NYCRR Part 5: Drinking water 
~upplies . _ Not Applicable Not Appl icable Not Applicable_ _ Not Applj_c:able _ 

NYSDEC TOGS 1.1 I: Water quality 
standards a!:ld gu idance Will Not Comply Will Comply Will Comply - - Wi ll Comply 

40 CFR Part 268 : Land Disposal 
Restrictions . Not Applicable Wi ll Comply Will Comply · - WUI ½Q.mJ>!y 

40 CFR subpart S parts 264 .552 and 
_264.533: C9_rr1ective Action Not Applicable Not Appli cable Not App li cable __ Not A,pplicable __ 

~ OCATIO~-SPE_clFIC ARARS 

-- --- - - -· 

] 
- - - - ~=-

40 CFR Part 257.3-2: Endangered species Will Comply Will Comply Will Comply Will_C_o1)1_ply 

40 CFR Part 264.18: Location Standards 
for Haz-ardous Waste Facil ities . Not Applicable Not Applicable Not Applicai2Je Noj_~pplic:aj>le _ 

40 CFR Part 241.202 Site selection Not Applicable Not Applicable _ Noj Appli cil.Qi.e __ Not_A~l!Ql<e__ 

16 USC Part 469a-l : The Archaeological 
and Historic Preservation Act Will Co_ll!Ply ___ \l{_i ll ~omply _ }Yill_ G_c>mply I . Will Com.Qly_ __ -- ---· -- -- --

36 CFR Part 800: Historic pr_operties _ Will ~omQ!x __ __ \\'_il !_CompJy _ WiLI ComplY Will ComQ!y_ _ 
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Table C-2 
ARARs Summary for Remedial Action Alternatives 

Seneca Arm y Depot Activity - SEAD-26 

I ARARs I Alternative RA26-1 I Alternative RA26-2 I Alternative RA26-3 I Alternative RA26-4 

!ACTION-SPECIFIC ARARS 

Air Quality_ •~ 

40 CFR Part 50.8: Ambient Air Qual ity 
Standard fo r Carbon Monoxide. Not Appl icable Will Comply Will Comply Will Comply __ 

40 CFR Part 50.12: Ambient Air Quality 
Standard for Lead . Not appl icable Will Comply Will Comply Will Comply -
40 CFR Part 50.9: Ambient Ai r Qua li ty 
Standard fo r Ozone. Nol Appl icable Not Applicable Not Applicable _ Not Applicable _ - ---
40 CFR Part 50.6: Ambient Air Qua li ty 
Standard fo r PM- I 0. Not Appl icable Will Comply Will Compl y_ -~ ill CQmply 

40 CFR Part 6 1: NESHAPS Not Applicable Wi ll Comply _ Will Comply_ Wil l Comply 

40 CFR Part 58: Ambient Air Quali ty 
Surve ill ance. Not Applicable Will Comply Will Comply ~I I Comply 

6 NYCRR subpart 257-1 : Air Quali ty 
Standards General. Not Appl icable Wjll Comply Wi\l Comply WillCQ!}lply_ 

6 NYC RR subpart 257-3 : Air Quality 
Standards-Particulates. Not Applicable Will Comply _ Will Comply Wi ll Comply _ 

6 NYCRR subpart 257-4 : Air Quality 
Standards fo r Carbon Monoxide Not Applicable Will Comply Will Comply _ Will Comply _ 

6 NYCRR subpart 257-6: Air Quali ty 
Standards - f:!ydrocarbon~ (non methane). Not Appli cable Will Comply Will Comply - WillComJJly 

NYSDEC Air Guide - I: AGCs and SGCs 
fo r barium, copper, zi nc, TCE. DCE, vi nyl 

I _J__ _Wj ll Comply __ chlo ride - I Not Applicable I Will Comply Will Comply
0 

I Wate_r:_Quality_ 

-c -- -·- --- -~ j 
40 CFR Part 131' WateT Quality 

Nm Appl;: ,;,: T ~,; Ap;li ~bl, Standards. Not App li cable Not Applicab le 
140 CFR Part 13 1.12:· Antidegradaiion 
Policy. - Will Comply Will Comply Will Compl y Will Comply __ 

40 CFR Part 230; Section 404(b )(l)L: 
Guidelines for Specification for Disposal 
Sites for D_i:edged _~ Fi l~ material Not Applicable Not Applicab le Not Appli cable t NQ!_Appliqblo_. 
'40 CFR Part 403 : Pretreatment Standards Not Applicable Not Ap_pli cable Not Appl ica_ble _ _ Will Comply ___ - - - - --
6 NYCRR ~ h~pter X_:J, PDES Not Applicable Not Appli cable_ Not Applicable _ __ _N..2.!_ Appli_ca~ 

Solid Waste Management ---- - · ----- -------------- r ·~ =~ - -

I -- Wi::-: - c ~, Comply 
40 part CFR 241 I 00: Land Disposal of 

Will Compl Solid Wastes . __ _ __ _ ___ Not Applicable_ 
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Table C-2 
ARARs Summary for Remedial Action Alternatives 

Seneca Army Depot Activity - SEAD-26 

11 ARARs Alternative RA26-I I Alternative RA26-2 Alternative RA26-3 Alternative RA26-4 

1'40 CFR Part 24 1.204 : Water Quality Not Applicable Not Applicable Not Applicable Not Applicab le 

40 CFR Part 24 1.205 : Air quality Not Appl icable Will Comply Will Comply Will Comply 

40 CFR Part 243.202 : Transport Not Applicable Will Compl y Will Comply - Will Comply 

6 NYCRR Part 360: Subtitle D solid waste 
landfills Not Applicable Not App_licable Not Applicable _ Not Applicable __ 

!Hazardous Waste Management 

-

J - --

7 
40 CFR 262.11 : Generators Not Appl icable Not Applicable Not Applicable Not Applicable 
40 CFR Part 263 .30 and 263 .31 · Release 
duri ng transport. Not Appl icable Not Applicable Not ApplicabJe _ Not App_!icable 

40 CFR Part 264: Hazardous waste 
ma_nageme~ facility_ sta~dards Not Appl icable Will Comply Will Cp_m_ply Will s;omply _ 
40 CFR Part 264 Subpart AA, BB, and 
CC: Organic Air Emission Standards Not Applicable Not Applicable Will Comply_ - \A{ il I C_Q_mply _ __ 

40 CFR Part 268: Land Disposal 
Restrictions . Not Applicable Will Comply Will Comply Will Comply 

40 CFR subpart S parts 264.552 and 
264.533 : Correcti ve Action Not Applicable Not Applicable Not Applicable _ Not Applic_able 

40 CFR Part 270 subpart C: Permit 
conditions Not Applicable Will Comply _ Will Com_ply - - \Yill C_p_!!lply __ 

40 CFR Part 270 subpart B: Permit 
appli cations Not Applicable Will Comply Will Comply __ Will Comply -
6 NYCRR subpart 375: Inactive hazardous 
waste disposal sites Not Applicable Will Comply Will Compl y _ ~ V{ill C_omply 

I Occupational Health and Safety 
Administration 

I 
29 CFR Part 1910.50: Occupational Noise Not Appli cab le Will Comply Will Cpmply I Will Compl y 

29 CFR Part 1910.1000: Occupational Air 
Contaminants Not Applicable Will Comply Will Comely _t Will Comply 
29 CFR Part 1910.1200: Hazard 
communication Not Applic1!_ble Will Com_ply ___ Will Com_Qly _____ \'.'.i ll Q>m_2ly _ -- -- -- -
29 CFR Part 120: Employee training and 
m~~l<:_al monitoring:_ ____ ·---· - Not App_!j_ca_h_le _WilLC~mpJy __ Will Comply Will Com11!Y _ 
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Table C-2 
ARARs Summary for Remedial Act ion Alternatives 

Seneca Army Depot Activity - SEAD-26 

'I ARARs , Alternative RA26- I i Alternative RA26-2 I Alternative RA26-3 I 

I 
!Transportation of Hazardous Waste 

49 CFR Part 171 Transport of hazardous 
material. 

I 
Not Applicable 

I 
Not Applicable 

I 
Not Appl icable I 

40 CFR Part 172: Hazardous material s 
table, special provisions . Hazardous 
Materials Commun ications, Emergency 
Response Information, and Training 
requi rem~nts. I Not App licable I Not Applicable I Not Applicable - I 
49 CFR Part 177: Carriage by Public 
Highway. Not Applicable Not Applicable 

I 
Not Appli cable 

j 6 NYCRR Chapter 364: New York Waste 
Transport Permit Regulation. Not Applicab le Not Applicable Not Appli cable 

EPA/DOT Guidance Manual on hazardous 
waste t,ansportation Not Applicable Not Applicable I Not Appli cable I 
Note· Final Compliance wi th 16 USC Part 469a-1 and 36CFR Part 800 depends on the results of the archcologica l survey 

Page 4 of 4 

Alternative RA26-4 

Not Applicable __ 

Not Applicable 

Not App!icable __ 

Not Appl icable 

__ )'lot Applicable 
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SENECA SEAD-25 and SEAD-26 ORA.Fr FS REPORT for SEAD-25 and -26 

The cost estimate was prepared using ECHOS© (Environmental Cost Handling Options and 

Solutions) and Softbooks© ( a computer data base/program based upon ECHOS©). A brief 

overview of ECHOS is attached. 

December 1997 
Page D-1 
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I 
The Book 
The ECHOS Environmental Restoration: Unit 
Cost Book is "the cost source book" for 
environmental restoration activities beginning 
with initial site investigation and continuing 
through studies, design, remediation, and 
long-term monitoring and operation. Containing 
over 4,000 assembly cost items, this publication 
Is updated and expanded biannually to reflect the 
latest cost and technology Information In the 
rapidly changing environmental field. 
The ECHOS Environmental Restoration: Unit 
Cost Book provides you with the detailed line 
items, component costs, forms, Instructions, and 
guidelines needed to prepare or verify cost 
estimates for almost any type of environmental 
restoration project, ranging from simple 
underground storage tank removals 
to complex multlmedla/multlcontamlnant 
hazardous waste sites listed on the US EPA's 
National Priority list. 
The assembly numbering follows the recently 
introduced US Government lnteragency Code of 
Accounts, an evolving standard for organizing 
environmental restoration costs. Cost 
Information Is provided for labor, equipment, 
and materials with guidelines for adjusting 
costs to reflect work performed at various 
OSHA-dictated safety levels. Location factors 
are supplied by zip code, allowing you to adjust 
your estimate to local conditions. 

Preface 

The Data 
The ECHOS research staff Is constantly 
gathering, monitoring, and developing 
construction and environmental restoration cost 
Information throughout the US. In so doing, 
the ECHOS database reflects the most current 
trends in both procedures and unit costs for 
environmental restoration activities. This book 
Is the result of over seven years of research In 
environmental restoration costs, and the cost 
Information used In this book has been 
successfully used on over 1,500 environmental 
restoration projects In every state In the US. 
This data Is received by us from sources we 
believe to be reliable, but no warranty, guaranty 
or representation Is made by ECHOS as to 
the correctness or sufficiency of any Information, 
prices or representation contained In the 
ECHOS Environmental Restoration: Unit Cost 
Book and ECHOS assumes no responsibility or 
liability In connection therewith. 
Material costs are determined through contact 
with product manufacturers, dealers, supply 
houses, distributors, and contractors. Labor 
costs are based on crews and productivity 
factors determined by ECHOS environmental 
engineering and construction experts. 
Equipment costs are based on either rental 
rates or purchase and annual cost of ownership. 

I 
Regulatory Environment 
There are numerous state and federal laws and 
regulations that govern the practice of 
environmental restoration activities. The two 
primary laws that set the standards for this book 
are the Comprehensive Environmental 
Response Compensation and Liability Act 
(CERCLA) and Its amendments (commonly 
referred to as the SUPERFUND Law), and the 
Resource Conservation and Recovery Act 
(RCRA). The environmental restoration 
technologies and processes used In this book 
are primarily designed to be used on projects 
that are regulated by these laws but the data 
can be used for other unregulated projects. 

AboutECHOS 
EQ,l;iOS Is a joint venture between Delta 
Tethnologles Group, Inc., experts In 
environmental restoration cost estimating and 
technology application and R.S. Means Co. Inc., 
the leading publisher of construction cost 
Information In North America. Through this 
collaboration of seasoned technical experts and 
exhaustive cost research, all of the practical 
tools necessary to assemble or analyze 
restoration costs have been established. 

Environmental Restoration: Unit Cost Book 

C 1996 by ECHOS. All rights reserved. 
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Alternative 

25-2 

25-3 

25-3a 

25-4 

25-5 

25-6 

25-3R 

25-3aR 

26-2 

26-3 

26-4 

Table D-1 
Cost Estimate Assumptions Summary 

SEAD-25 and SEAD-26 

Description GW Air Air 
Monitoring, Sparging , Stripping, 

Years Years Years 

Institutional Controls, 
Natural Attenuation of Plume. 150 

Bioventing of Soil , 10 10 . 
Air Sparging of Plume. 

Bioventing of Soil, 20 
Natural Attenuation of Plume 

Source Removal , 20 1 
Off-site Disposal, and 

Natural Attenuation of Plume 

Source Removal , 5 2 
Off-site Disposal , and 
Air Stripping of Plume 

Source Removal 20 10 1 

Off-site Disposal , and 
Air Sparging of Plume 

Bioventing of Soil , 10 10 
Air Sparging of Plume. 

Sediment Removal 

Bioventing of Soil , 20 
Natural Attenuation of Plume 

Sediment Removal 

Institutional Controls , 40 
Natural Attenuation of Plume 

Air -" ~~-~ing of Plume 10 10 

Air Stripping of Plume 10 10 

H:\sead25\fs\draft\append\2ppd\tabld-1 .xls Page 1 

Soils Sediment 
Bioventing Removal Removal 

Years Y/N Y/N 

N 

5 N 

5 N 

y N 

y N 

y N 

5 y 

5 y 

N N 

N N 

N N 
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WBS number 

32xxx 

331xx01 

331xx02 

331xx03 

331xx08 

331xx19 

331xx22 

332xx 

333xx 

342XXX 

H:IFS\draftlappendlappd\sead251tabID-2.xls 

Table D-2 

SENECA ARMY DEPOT SEAD -25 &- 26 FS 
COST ESTIMATE SUMMARY 

RA 25-2 (Institutional Controls, Natural Attenuation of Plume) 

Description 

Design 
( see 25-2 Capital Cost, Professional Labor" ) 

Mobilization and preparatory work 
( See 25-2 Capital Cost, Decontamination Facilities and Fencing) 

Monitoring, sampling,testing,and analysis 
( See 25-2 Capital Cost , Analyses ;Soil Sludge, ... ) 

Site work 
( See 25-2 Capital cost , Cleanup and Landscaping) 

Solids collection and Containment 
(See 25-2 Capital Cost, Excavation) 

Disposal, Commercial 
( See 25- 2 Capital cost, Landfill Disposal, Load and haul ) 

General requirements 
( See 25- 2 Capital cost, Contractor Costs/ 
General conditions) 

Engineering During Construction 
( See 25- 2 Capital Cost, Professional Labor ) 

Construction management 
( See 25-2 Capital Cost, Professional Labor) 

SUBTOTAL ESTIMATED CONSTRUCTION COST 
Location Multiplier, 0.85 
Escalation at 10 % of estimated construction cost 
Overhead and Profit, 13 % of estimated construction cost 
Contingency, 20 % of estimated construction cost 

TOTAL ESTIMATED CONSTRUCTION COST 

Operation and Maintenance (post construction) 
( See 25 -2 ) Annual cost 

Present worth O & M cost at 150 years and 5 % per year 

Total Evaluated cost for Alternative 25-2 

Page 1 of 1 

Cost 

8,258.80 

21 ,050.12 

0 

0 

0 

0 

0 

2038.58 

0 

31,347.50 
26645.38 

3134.75 
4075.18 
6269.50 

I$ 40,124.80 I 

24233.90 

I$ 484,678 ! 

I$ 524,803 ! 
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WBS number 

32xxx 

331xx01 

331xx02 

331xx03 

331xx08 

331xx11 

331xx11 

331xx19 

331xx22 

332xx 

333xx 

342XXX 

Table D-3 

SENECA ARMY DEPOT SEAD-25 & -26 FS 
COST ESTIMATE SUMMARY 

RA 25-3, (Bioventing of Soil, Air Sparging of Plume) 

Description 

Design and treatability study 
( See 25-3 Capital Cost, Professional Labor" ) 

Mobilization and preparatory work 
( See 25-3 Capital Cost, Decontamination ... , Fencing , 
Overhead Electrical Distribution) 
Monitoring, sampling,testing,and analysis 
( See 25-3 Capital Cost , Analyses ;Soil ... , Analyses ; Water 
Groundwater monitoring wells) 

Site work 
( See 25-3 Capital cost .Clear & Grub, Cleanup and Landscaping) 

Solids collection and Containment 
(See 25-3 Capital Cost, Excavation) 

Bioventing 
(See 25-3 Capital Cost.In-situ biodegradation (Bioventing)) 

Air Sparging 
(See 25-3 Capital Cost, Air Sparging) 

Disposal, Commercial 
( See 25-3 Capital cost , Landfill Disposal , Load and haul ) 

General requirements 
( See 25-3 Capital cost , Contractor Costs/ 
General conditions) 

Engineering During Construction 
( See 25-3 Capital Cost, Professional Labor) 

Construction management 
( See 25-3 Capital Cost, Professional Labor ) 

SUBTOTAL ESTIMATED CONSTRUCTION COST 
Location Multiplier, 0.85 
Escalation at 10 % of estimated construction cost 
Overhead and Profit, 13 % of estimated construction cost 
Contingency, 20 % of estimated construction cost 

TOTAL ESTIMATED CONSTRUCTION COST 

Operation and Maintenance (post construction) 
( See 25 -3 , Bioventing ) 
( See 25 -3 , Balance of O & M costs ) 

Annual cost 
Annual cost 

Present worth Bioventing cost at 5 years and 5 % per year 
Present worth balance of O & M cost at 1 O years and 5 % per year 

Total Evaluated cost for Alternative 25-3 

H:\FS\draft\append\appd\sead25\tabld-3.xls Page 1 of 1 

Cost,$ 

62 ,217.73 

57,975 .67 

10745.81 

4,445 .12 

0 

26,785 .64 

47,619.49 

0 

17,942 .38 

29,459 .39 

50,115.03 

307,306.26 
261 ,210.32 

30,730.63 
39,949.81 
61,461 .25 

I $ 393,352.01 I 

20,249.74 
55,067 .50 
75 ,317.24 

$ 87,671.2 
$ 425,214.7 

I $ gos .238.o , 
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WBS number 

32xxx 

331xx01 

331xx02 

331xx03 

331xx08 

331xx11 

331xx19 

331xx22 

332xx 

333xx 

342XXX 

Table D-3a 

SENECA ARMY DEPOT SEAD-25 & -26 FS 
COST ESTIMATE SUMMARY 

RA 25-3a (Bioventing and Natural Attenuation of Plume) 

Description 

Design and treatability study 
( See 25-4 Capital Cost, Professional Labor ) 

Mobilization and preparatory work 
( See 25-3a Capital Cost, Decontamination ... , Fencing , 
Overhead Electrical Distribution) 
Monitoring, sampling,testing,and analysis 
(See 25-3a Capital Cost, Analyses ;Soil ., Analyses; Water., 
Analyses:air ... , Groundwater monitoring wells) 
Site work 
( See 25-3a Capital cost.Clear & Grub , Cleanup 
and Landscaping) 
Solids collection and Containment 
(See 25-3a Capital Cost , Excavation) 

Bioventing 
(See 25-3a Capital Cost , Bioventing) 

Disposal, Commercial 
( See 25-3a Capital cost, Landfill Disposal , 
Load and Haul) 
General requirements 
( See 25- 3a Capital cost , Contractor Costs/ 
General conditions) 

Engineering During Construction 
( See 25-3a Capital Cost, Professional Labor ) 

Construction management 
( See 25-3a Capital Cost, Professional Labor) 

SUBTOTAL ESTIMATED CONSTRUCTION COST 
Location Multiplier, 0.85 
Escalation at 10 % of estimated construction cost 
Overhead and Profit, 13 % of estimated construction cost 
Contingency, 20 % of estimated construction cost 

TOTAL ESTIMATED CONSTRUCTION COST 

Operation and Maintenance (post construction) 
( See 25 -3a, Bioventing ) Annual cost 
( See 25 -3a , Balance of O & M costs . ) Annual cost 

Present worth Bioventing cost at 5 years and 5 %/yr. 
Present worth, balance of O & M cost at 20 years and 5 %/yr. 

Cost,$ 

48,440.91 

54,036.82 

10,745.81 

4,445.12 

0 

26,740.81 

0 

10,446 .89 

7,326 .16 

32 ,277 .47 

194,459.99 
165,290 .99 

19,446.00 

25 ,279.80 
38 ,892 .00 

I $248,908.791 

20,249 .74 

52,649.95 
72 ,899.69 

$ 87,671.2 
$ 656,134.2 

I$ 992,114.21 

H:IFS\draftlappend\appdl sead25\tablD-3a.xls Page 1 of 1 11 /16/98 



WBS number 

32xxx 

331xx01 

331xx02 

331xx03 

331xx08 

331xx11 

331xx19 

331xx22 

332xx 

333xx 

342XXX 

Table D--4 

SENECA ARMY DEPOT SEAD-25 & -26 FS 
COST ESTIMATE SUMMARY 

RA 25-4 (Source Removal, Off-site Disposal, and Natural Attenuation of Plume) 

Description 

Design and treatability study 
( See 25--4 Capital Cost, Professional Labor ) 

Mobilization and preparatory work 
( See 25-4 Capital Cost, Decontamination Fencing, 
Overhead Electrical Distribution) 
Monitoring, sampling,testing,and analysis 
(See 25-4 Capital Cost, Analyses ;Soil ., Analyses; Water., 
Analyses:air ... , Groundwater monitoring wells) 
Site work 
( See 25-4 Capital cost.Clear & Grub, Cleanup 
and Landscaping) 
Solids collection and Containment 
(See 25-4 Capital Cost, Excavation) 

Air stripping 
(See 25-4 Capital Cost, Air stripping) 

Disposal, Commercial 
( See 25-4 Capital cost, Landfill Disposal ) 

General requirements 
( See 25- 4 Capital cost, Contractor Costs/ 
General conditions) 

Engineering During Construction 
( See 25-4 Capital Cost, Professional Labor ) 

Construction management 
( See 25-4 Capital Cost, Professional Labor ) 

SUBTOTAL ESTIMATED CONSTRUCTION COST 
Location Multiplier, 0.85 
Escalation at 10 % of estimated construction cost 
Overhead and Profit, 13 % of estimated construction co 
Contingency, 20 % of estimated construction cost 

TOTAL ESTIMATED CONSTRUCTION COST 

Operation and Maintenance (post construction) 
( See 25 -4 , Air stripping ) Annual cost 
( See 25 -4 , Balance of O & M costs. ) Annual cost 

Present worth Air Stripping cost at 1 years and 5 %/yr. 
Present worth, balance of O & M cost at 20 years and 5 %/yr. 

Cost,$ 

40,789.45 

. 57,480.96 

35,045.31 

4,419.35 

37607.95 

50,958.74 

337,103.75 

17,942.38 

29,800.00 

50,115.03 

661 ,262.92 
562,073.48 

66,126.29 
85,964.18 

132,252.58 

I s 846,416.541 

10,359.99 
28,630.25 
38,990.24 

$ 10,360.0 
$ 356,795.9 

I s1 .213,572.4 I 
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WBS number 

32xxx 

331xx01 

331xx02 

331xx03 

331xx06 

331xx08 

331xx11 

331xx19 

331xx22 

332xx 

333xx 

342.XXX 

Table D-5 

SENECA ARMY DEPOT SEAD-25 & -26 FS 
COST ESTIMATE SUMMARY 

RA 25-5, (Source Removal, Off-site Disposal & Air Stripping of Plume 

Description 

Design 
( See 25-5 Capital Cost, Professional Labor" ) 

Mobilization and Preparatory Work 
( See 25-5 Capital Cost, Decontamination .. . , Fencing , 
Overhead Electrical Distribution) 

Monitoring, sampling,testing,and analysis 
( See 25-5 Capital Cost, Analyses ;Soil ... , Analyses ; W 
water, Analyses air. .. , Groundwater monitoring wells) 

Site work 
( See 25-5 Capital cost.Clear & Grub, Cleanup 
and Landscaping) 
Groundwater Colllection and Control 
( See 25-5 Capital cost, Discharge to POTW) 

Solids Collection and Containment 
(See 25-5 Capital Cost, Excavation) 

Air Stripping 
(See 25-5 Capital Cost, Air stripping) 

Disposal, Commercial 
( See 25-5 Capital cost , Landfill Disposal ) 

General requirements 
( See 25- 5 Capital cost , Contractor Costs/ 
General conditions) 

Engineering During Construction 
( See 25-5 Capital Cost, Professional Labor ) 

Construction management 
( See 25-5 Capital Cost, Professional Labor) 

SUBTOTAL ESTIMATED CONSTRUCTION COST 
Location Multiplier, 0.85 
Escalation at 10 % of estimated construction cost 
Overhead and Profit, 13 % of estimated construction c 
Contingency, 20 % of estimated construction cost 

TOTAL ESTIMATED CONSTRUCTION COST 

Operation and Maintenance (post construction) 
( See 25 -5 , Air ,::;oping ) Annual cost 
( See 25 -5 , All , ~xcept Air stripping ) Annual cost 

Cost,$ 

38,416.56 

57 ,635.13 

34,232.04 

4,419 .35 

12,958 .77 

37 ,607.95 

87 ,787.97 

353,137 .39 

17,942 .38 

29,800 .00 

50,115.03 

724,052.57 
615 ,444 .68 

72 ,405 .26 
94 ,126.83 

144,810.51 

926,787.29 ! 

10,359.99 
40,471 .03 
50,831 .02 

Present worth , Air Stripping cost at 2 years and 5 %/yr. _$ __ 1_9_,_26_3_._3_7-t 
Present worth, balance of O & M cost at 5 years and 5 %/yr. $ 175,219.32 

.. $,....-1""9'"'4-,4""3"'2""'.e"'9 ... 

1$ 1,121 ,269.98! 
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Table D-6 

SENECA ARMY DEPOT SEAD-25 & -26 FS 
COST ESTIMATE SUMMARY 

RA 25-6 (Source Removal , Off-site Disposal, and Air Sparging of Plume) 

WBS number 

32xxx 

331xx01 

331xx02 

331xx03 

331xx08 

331xx11 

331xx19 

331xx22 

Description 

Design and treatability study 
( See 25-6 Capital Cost, Professional Labor" ) 

Mobilization and preparatory work 
( See 25-6 Capital Cost, Decontamination ... , Fencing , 
Overhead Electrical Distribution) 
Monitoring, sampling,testing,and analysis 
( See 25-6 Capital Cost , Analyses ;Soil ... , Analyses ; Wat 
water, Analyses air ... , Groundwater monitoring wells) 
Site work 
( See 25-6 Capital cost, Clear & Grub, 
Cleaning and landscaping) 
Solids Collection and Containment 
(See 25-6 Capital Cost, Excavation) 

Air Sparging 
(See 25-6 Capital Cost, Air sparging) 

Disposal, Commercial 
( See 25-6 Capital cost, Landfill Disposal ) 

General requirements 

Cost,$ 

57,949.48 

57,635.13 

36 ,586.41 

4,445.12 

37,607.95 

50,374.11 

337,103.75 

( See 25- 6 Capital cost , Contractor Costs/ 
_________ General conditions) 

17,942 .38 

332xx 

333xx 

342XXX 

Engineering During Construction 
( See 25-6 , Capital Cost, Professional Labor ) 

Construction management 
( See 25-6 , Capital Cost, Professional Labor ) 

SUBTOTAL ESTIMATED CONSTRUCTION COST 
Location Multiplier, 0.85 
Escalation at 10 % of estimated construction cost 
Overhead and Profit, 13 % of estimated construction c 
Contingency, 20 % of estimated construction cost 

TOTAL ESTIMATED CONSTRUCTION COST 

Operation and Maintenance (post construction) 
( See 25 -6 , Air sparging ) Annual cost 
( See 25 -6 , Balance of O & M costs ) Annual cost 

29 ,800.00 

50,115.03 

679,559.36 
577,625.46 

67,955.94 
88,342.72 

135,911 .87 

1 $ 869,835.98 I 

26,462 .11 

27,075.35 
53,537.46 

Present worth, Air Sparging cost at 10 years and 5 %/yr. $ 204,332.47 ~-..,,.,,.,,..,,.,.,,,..,.,,-4 
Present worth, balance of O & M cos· .;t 20 years and 5 %/yr. $ 337,418.43 

...,,.$--5~4'"'1""', 7"'5""'0.""'9 .. 

I$ 1,411,586.88 l 
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WBS number 

32xxx 

331xx01 

331xx02 

331xx03 

331xx08 

331xx11 

331xx11 

331xx19 

331xx22 

332xx 

333xx 

Table D-7 

SENECA ARMY DEPOT SEAD-25 & -26 FS 

COST ESTIMATE SUMMARY 
RA 25-3r, (Bioventing of Soil, Air Sparging of Plume) 

Description 

Design and treatability study 
( See 25-3R Capital Cost, Professional Labor" ) 

Mobilization and preparatory work 
( See 25-3R Capital Cost, Decontamination ... , Fencing, 

Overhead Electrical Distribution) 

Monitoring, sampling,testing,and analysis 
( See 25-3R Capital Cost , Analyses ;Soil ... , Analyses ; Water 

Groundwater monitoring wells) 

Site work 
( See 25-3R Capital cost .Clear & Grub, Cleanup and Landscaping) 

Solids collection and Containment 
(See 25-3R Capital Cost, Excavation) 

Bioventing 
(See 25-3R Capital Cost .In-situ biodegradation (Bioventing)) 

Air Sparging 
(See 25-3R Capital Cost , Air Sparging) 

Disposal , Commercial 

( See 25-3R Capital cost , Landfill Disposal , Load and haul ) 

General requirements 
( See 25-3R Capital cost , Contractor Costs/ 

General conditions) 

Engineering During Construction 
( See 25-3R Capital Cost. Professional Labor ) 

Construction management 
( See 25-3R Capital Cost . Professional Labor ) 

SUBTOTAL ESTIMATED CONSTRUCTION COST 
Location Multiplier, 0.85 
Escalation at 10 % of estimated construction cost 
Overhead and Profit, 13 % of estimated construction cost 
Contingency, 20 % of estimated construction cost 

TOTAL ESTIMATED CONSTRUCTION COST 

342XXX Operation and Maintenance (post construction) 
( See 25 -3 , Bioventing ) Annual cost 

( See 25 -3 , Balance of O & M costs minus 

$2378.34 for attorney fee under industrial land use) 

Annual cost 

Present worth Bioventing cost at 5 years and 5 % per year 
Present worth balance of O & M cost at 10 years and 5 % per year 

Total Evaluated cost for Alternative 25-3R 

h l fs\df,na~append\appd\sead251tabld-3.xls Page 1 of 1 

Cost,$ 

62,217.73 

57 ,975.67 

17,678.67 

4,445.12 

27 ,967.94 

26,785.64 

47,619.49 

32 ,886.54 

17,942.38 

29,459.39 

50,115.03 

375,093.60 
318,829.56 

37,509.36 

48,762.17 

75,018.72 

, $ 4so.119.s1 

20,249.74 

52,689.16 

72,938.90 

$ 87,671 .25 
$ 406,849.89 

I $ 974,640.941 

11/16/98 



Table D-8 

SENECA ARMY DEPOT SEAD-25 & -26 FS 
COST ESTIMATE SUMMARY 

RA 25-3ar (Bioventing and Natural Attenuation of Plume) 

WBS number Description 

32xxx 

331xx01 

331xx02 

331xx03 

331xx08 

331xx11 

331xx19 

331xx22 

332xx 

333xx 

342XXX 

Design and treatability study 
( See 25-3ar Capital Cost, Professional Labor ) 

Mobilization and preparatory work 
( See 25-3ar Capital Cost, Decontamination ... , Fencing , 
Overhead Electrical Distribution) 
Monitoring, sampling,testing,and analysis 
(See 25-3ar Capital Cost, Analyses ;Soil ., Analyses; Water., 
Analyses:air .. . , Groundwater monitoring wells) 
Site work 
( See 25-3ar Capital cost .Clear & Grub, Cleanup 
and Landscaping) 
Solids collection and Containment 
(See 25-3ar Capital Cost, Excavation) 

Bioventing 
(See 25-3ar Capital Cost, Bioventing) 

Disposal, Commercial 
IN 
( See 25-3ar Capital cost , Landfill Disposal , 
Load and Haul) 
General requirements 
( See 25- 3ar Capital cost , Contractor Costs/ 
General conditions) 

Engineering During Construction 
( See 25-3ar Capital Cost, Professional Labor) 

Construction management 
( See 25-3ar Capital Cost, Professional Labor ) 

SUBTOTAL ESTIMATED CONSTRUCTION COST 
Location Multiplier, 0.85 
Escalation at 10 % of estimated construction cost 
Overhead and Profit, 13 % of estimated construction cost 
Contingency, 20 % of estimated construction cost 

TOTAL ESTIMATED CONSTRUCTION COST 

Operation and Maintenance (post construction) 
( See 25 -3a , Bioventing ) Annual cost 
( See 25 -3a , Balance of O & M costs minus Annual cc,:;t 
$2378.34 for attorney fee under industrial land use) 

Present worth Bioventing cost at 5 years and 5 %/yr. 
Present worth, balance of O & M cost at 20 years and 5 %/yr. 

Total Evaluated cost for Alternative 25-3AR 

h:lsead25\fsldfinal\append\appdlsead25\tabld-3a .xls Page 1 of 1 

Cost,$ 

48,440.91 

54 ,036.82 

17,728.67 

4,445.12 

27,967.94 

26,740.81 

33,308.78 

10,446.89 

7,326.16 

32 ,277.47 

262,719.57 
223,311 .63 

26 ,271.96 
34 ,153.54 
52 ,543.91 

I$ 336,201 .05 I 

20,249.74 
50,271 .61 
70,521 .35 

$ 87,671.25 
$ 626,494.86 

I$ 1,050,447.16 ! 
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SENECA SEAD-25 and SEAD-26 

October 1998 

DRAFT FINAL FS REPORT for SEAD-25 and -26 

Appendix D 
SoftBooks SEAD-25 Site Summary 
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SEDA/ FS/ SEAD 25 

~-- S;.r, ~ 

RA25-2 
Analyses: Water and Liquids 

Monitoring 

Professional Labor 

Site Total 

RA25-2 Capital Costs 
Fencing 

Professional Labor 

Site Total 

RA25-3 
Air Sparging 

Analyses: Soil , Sludge, and Sediment 

Analyses: Water and Liquids 

In Situ Biodegradation (Bioventing) 

Monitoring 

Professional Labor 

Sampling: Air 

Site Total 

'fJArSOIJS en9foeerin9 ~c-ience, ._Joe. 

30 :Da11 Road 
(;a,1/011, .;l{A 

(781) 401-3200 

$1 ,850.00 

$11 ,621 .86 

$13,1 40.39 

$26,612.25 

$21 ,050.12 

$10,297.38 

$31,347.50 

$22,839.06 

$5 ,327.48 

$2 ,140.51 

$20,249.74 

$9,966.36 

$14,437.34 

$356.75 

$75,317.24 
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~ -- 5;,t,~ 

RA25-3 Capital Costs 
Air Sparging 

Cleanup and Landscaping 

Clear and Grub 

Contractor Costs / General Conditions 

Decontamination Facilities 

Fencing 

Groundwater Monitoring Wells 

In Situ Biodegradation (Bioventing) 

Overhead Electrical Distribution 

Professional Labor 

Site Total 

RA25-3a 
Analyses: Soil, Sludge, and Sediment 
Analyses: Water and Liquids 

In Situ Biodegradation (Bioventing) 

Monitoring 

Professional Labor 

Sampling: Air 

Site Total 

$47,619.49 

$4,338.11 

$107.01 

$17,942.38 

$12 ,012.04 

$21 ,018.93 

$10,745.81 

$26,785.64 

$24,944.70 

$141 ,792.15 

$307,306.27 

$5,327.48 

$2,140.51 

$20,249.74 

$30,387.87 

$14,437.34 

$356.75 

$72,899.69 
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RA25-3a Capital Costs 
Cleanup and Landscaping 

Clear and Grub 

Contractor Costs / General Conditions 

Decontamination Facilities 

Fencing 

Groundwater Monitoring Wells 

In Situ Biodegradation (Bioventing) 

Overhead Electrical Distribution 

Professional Labor 

Site Total 

RA25-4 
Air Stripping 

Analyses: Water and Liquids 

Monitoring 

Professional Labor 

Site Total 

$4,338.11 

$107.01 

$10,446.89 

$8,042 .00 

$21 ,050.12 

$10,745.81 

$26,740.81 

$24,944.70 

$88,044.54 

$194,459.99 

$10,359.99 

$2,140.51 

$12 ,885.60 

$13,604.14 

$38,990.24 
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~--~~ 

RA25-4 Capital Costs 
Air Stripping 

Analyses: Air and Gas 

Analyses : Soil , Sludge, and Sediment 

Analyses: Water and Liquids 

Cleanup and Landscaping 

Clear and Grub 

Contractor Costs / General Conditions 

Decontamination Facil ities 

Excavation , Trench/Channel 

Fencing 

Groundwater Monitoring Wells 

Landfill Disposal 

Overhead Electrical Distribution 

Professional Labor 

Site Total 

RA25-5 
Air Stripping 

Analyses: Water and Liquids 

Discharge to POTW 

Monitoring 

Professional Labor 

Site Total 

$50,958.74 

$2,478.23 

$20,751 .02 

$1 ,070.25 

$4,312.34 

$107.01 

$17,942.38 

$12 ,012 .04 

$37,607.95 

$20,524.22 

$10,745.81 

$337,103.75 

$24,944.70 

$120,704.48 

$661,262.93 

$10,359.99 

$2,140.51 

$14,073.45 

$11 ,113.88 

$13,143.20 

$50,831 .02 
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RA25-5 Capital Costs 
Air Stripping 

Analyses: Air and Gas 

Analyses: Soil , Sludge, and Sediment 

Analyses : Water and Liquids 

Cleanup and Landscaping 

Clear and Grub 

Contractor Costs / General Conditions 

Decontamination Facilities 

Discharge to POTW 

Excavation , Trench/Channel 

Fencing 

Groundwater Monitoring Wells 

Landfill Disposal 

Overhead Electrical Distribution 

Professional Labor 

Site Total 

RA25-6 
Air Sparging 

Analyses: Water and Liquids 

Monitoring 

Professional Labor 

Site Total 

$87,787 .97 

$2 ,478 .23 

$20,751 .02 

$1 ,070.25 

$4,312.34 

$107.01 

$17,942 .38 

$12 ,012 .04 

$12 ,958.77 

$37,607.95 

$20,524.22 

$9,932 .54 

$353,137.39 

$25 ,098.87 

$118,331 .59 

$724,052.59 

$26,462.11 

$2 ,140.51 

$12,371 .28 

$12 ,563.57 

$53,537.46 
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~--~~ 

RA25-6 Capital Costs 
Air Sparging 

Analyses: Air and Gas 

Analyses: Soil , Sludge, and Sediment 

Analyses: Water and Liquids 

Cleanup and Landscaping 

Clear and Grub 

Contractor Costs I General Conditions 

Decontamination Facilities 

Excavation, Trench/Channel 

Fencing 

Groundwater Monitoring Wells 

Landfill Disposal 

Overhead Electrical Distribution 

Professional Labor 
Site Total 

$50,374.11 

$2,478.23 

$20,751.02 

$1 ,070.25 

$4,338.11 

$107.01 

$17,942.38 

$12,012.04 

$37,607.95 

$20,524.22 

$12 ,286.91 

$337,103.75 

$25,098.87 

$137,864.51 

$679,559.35 
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SENECA SEAD-25 and SEAD-26 

October 1998 

DRAFf FINAL FS REPORT fo r SEAD-25 and -26 

Appendix D 
SoftBooks SEAD-25 Full Detail 
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SEDA/ FS/ SEAD 25 
Parsons ES/ DYonika / M. Duchesneau 

10/7/97 
Preliminary cost estimates for the following remediation alternatives : 
RA25-1 (site 1), !I', Action ; RA25-2 (site 2), Institutional 
Controls/monitoring/ ; RA25-3 (site3), Source Removal I Bioventing 
I Air Sparging Groundwater; RA25-3a (Site 3) Bioventing of Soil/ 
Natural Attenuation of Plume; RA25-4 (site4), Source Removal and 
Natural Attenuation of groundwater plume; RA25-5 (site5) , Source 
Removal /Air Stripping Plume ; RA25-6 (site6), Source Removal /Air 
Sparging Plume 

RA25-2 
SEAD 25 Fire Training and Demonstration Area 

Safety 
Quantity/Unit Level Labor 

Solf and Groundwater impacted from petroleum hydrocarbons, BTEX, SVOC's and Pesticides. 

Institutional Controls with monitoring of groundwater for natural attenuation. 

Analyses: Water and Liquids 
Analyze Groundwater on an annual bassis 

Volatile Organic Analysis (NYSDEC CLP) 10.00 EACH 

33021618 D 

Analyses: Water and Liquids Total 

Monitoring 
Annual mobilization , and collection of groundwater samples.A/I labor rates 
include overhead and profit. 

Car or Van Mileage Charge 

33010104 

Per Diem 

33010202 

Mobilize Crew, 100 Miles, per Person 

33010204 

400.00 MILE 

4.00 DAY 

8.00 EACH 

D 

D 

D 

~ -- F..11. l)a,.,;L 10/28/98 8:41 :38 AM 

$0.0000 
70.00% 

$0.00 

$0.00 

$0.0000 
70.00% 

$0.00 

$0.0000 
70.00% 

$0.00 

$0.0000 
70.00% 

$0.00 

p,usons £n9ineenn9 .,Science, ..,Jnc. 
30 :DaH Road 
e(lfttou, JHA 

Equipment 

$0.0000 
100.00% 

$0.00 

$0.00 

$0.0000 
100 00% 

$0.00 

$0.0000 
100.00% 

$0.00 

$0.0000 

100.00% 

$0.00 

Materials 

$1850000 

$1,850.00 

$1 ,850.00 

$0.3568 

$142.72 

$96.0000 

$384.00 

$237.8340 

$1,902.67 

(78 1} 401-3200 

Total 

$1,850.00 

$1,850.00 

$142.72 

$384.00 

$1,902.67 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Organic Vapor Analyzer Rental , per Day 5.00 DAY $0.0000 $0.0000 $118. 9178 
33020303 D 70.00% 100.00% 

$0.00 $0.00 $594.59 $594.59 

DO Meter, Portable, Probe, 10' Cable, Quick Readings 1.00 EACH $0.0000 $0.0000 $976.8200 
33020540 D 70.00% 100.00% 

$0.00 $0.00 $976.82 $976.82 

Level "D" PPE Rental per 2-Man CPT Crew 3.00 DAY $0.0000 $0.0000 $285.4008 
33020645 D 70.00% 100.00% 

$0.00 $0.00 $856.20 $856.20 

40ml, 16 Oz, Clear Wide Mouth Jar, Case of 12 1.00 EACH $0.0000 $0.0000 $37.9821 
33022021 D 70.00% 100.00% 

$0.00 $0.00 $37.98 $37.98 

Custody Seals, Package of 10 1.00 EACH $0.0000 $0.0000 $1 .3438 
33022034 D 70.00% 100.00% 

$0.00 $0.00 $1.34 $1.34 

Overnight Delivery, 6 - 10 Lb Package 8.00 LB $0.0000 $0.0000 $3.4843 

33022040 D 70 00% 100.00% 

$0.00 $0.00 $27.87 $27.87 

48 Quart Ice Chest 1.00 EACH $0.0000 $0.0000 $24.5564 

33022045 D 70.00% 100.00% 

$0.00 $0.00 $24.56 $24.56 

Project Engineer - field 44.00 HOUR $52.0260 $0.0000 $0.0000 

33220105 D 70.00% 100.00% 

$3,270.21 $0.00 $0.00 $3,270.21 

Project Hydrogeologist - field 44.00 HOUR $52.0260 $0.0000 $0.0000 

33220106 D 70.00% 100.00% 

$3,270.21 $0.00 $0.00 $3,270.21 

Health & Safety Officer 2.00 HOUR $31 .2158 $0.0000 $0.0000 

33220113 D 70.00% 100.00% 

$89.19 $0.00 $0.00 $89.19 

~--FJLl)a.,..;L 10/28/988:41:41 AM Page 2 



Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Disposable Bailer, Polyethylene, 1.5" Outside Diameter x 36" 4.00 EACH $0.0000 $0.0000 $7.0399 

33232407 D 70.00% 100.00% 

$0.00 $0.00 $28.1 6 $28.16 

Suspension Cable, Teflon Coated 15.00 FT $0.0000 $0.0000 $1 .0227 

33232422 D 70.00% 100.00% 

$0.00 $0.00 $15.34 $15.34 

Monitoring Total $6,629.60 $0.00 $4,992.26 $11 ,621 .86 

Professional Labor 
Review of annual results and reporting and associated legal fees for any deed 
restrictions .Al/ labor rates are marked up to reflect a total of 2.5 times direct 
salary rate provided by Means. 

Senior Project Mc:r,a ger 8.00 HOUR $83.2419 $0.0000 $0.0000 

33220123 D 70.00% 100.00% 

$951 .34 $0.00 $0.00 $951.34 

Senior Contract Administrator 8.00 HOUR $52.0300 $0.0000 $0.0000 

33220125 D 70.00% 100.00% 

$594.63 $0.00 $0.00 $594.63 

Senior Project Hydrogeologist 80.00 HOUR $72. 8367 $0.0000 $0.0000 

33220133 D 70.00% 100.00% 

$8,324.19 $0.00 $0.00 $8,324.19 

Senior Health & Safety Officer 4.00 HOUR $39.5400 $0.0000 $0.0000 

33220150 D 70.00% 100.00% 

$225 .94 $0.00 $0.00 $225 .94 

Attorney 40.00 HOUR $41 .6210 $0.0000 $0.0000 

33220152 D 70.00% 100.00% 

$2,378.34 $0.00 $0.00 $2,378.34 

Senior Word Processing/Clerical 16.00 HOUR $29.1350 $0.0000 $0.0000 

33220163 D 70.00% 100 00% 

$665.94 $0.00 $0.00 $665.94 

Professional LaborTotal $13,140.39 $0.00 $0.00 $13,140.39 

Site Total $19,769.99 $0.00 $6,842.26 $26,612.25 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

RA25-2 Capital Costs 
Fire Training and Demonstration Pad (SEAD-25) Capital Costs for Remedial Alternative RA25-2 

Soil and Groundwater impacted with Petroleum Hydrocarbons, BTEX, SVOCs & pesticides 

Source Controls using Institutional Controls, Natural Attenuation for groundwater plume. 

Fencing 
Fence the 600 by 100 foot area 

6' Galvanized Chain-link Fence 1,400.00 LF $0.8374 $0.0110 $12.6847 
18040107 D 70.00% 100.00% 

$1,674.80 $15.40 $17,758.58 $19,448.78 

Swing Gates , Complete 3.00 EACH $73.3583 $61.3664 $291 .0877 
18040115 D 70.00% 100.00% 

$314.39 $184.10 $873.26 $1,371.76 

Hazardous Waste Signing 4.00 EACH $18. 7336 $0 2328 $30.4015 
18040501 D 70.00% 100.00% 

$107.05 $0.93 $121.61 $229.59 

Fencing Total $2,096.24 $200.43 $18,753.45 $21,050.12 

Professional Labor 
Professional enginnering support and coordination with contractor, SEDA, 
agencies. 

Word Processing/Clerical 20.00 HOUR $208100 $0.0000 $0.0000 

33220119 D 70.00% 100.00% 

$594.57 $0.00 $0.00 $594.57 

Senior Project Manager 8.00 HOUR $83.2800 $0.0000 $0.0000 

33220123 D 70.00% 100.00% 

$951.77 $0.00 $0.00 $951.77 

Senior Contract Administrator 20.00 HOUR $52.0300 $0.0000 $0.0000 

33220125 D 70.00% 100.00% 

$1,486.57 $0.00 $0.00 $1 ,486.57 

Senior Staff Hydrogeologist 80.00 HOUR $43. 7500 $0.0000 $0.0000 

33220140 D 70.00% 100.00% 

$5,000.00 $0.00 $0.00 $5,000.00 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Senior Health & Safety Officer 4.00 HOUR $39.5300 $0.0000 $0.0000 
33220150 D 70.00% 100 00% 

$225.89 $0.00 $0.00 $225.89 

Senior Field Technicia n 80.00 HOUR $17. 8376 $0.0000 $00000 
33220159 D 70.00% 100.00% 

$2,038.58 $0.00 $0.00 $2,038.58 

Professional LaborTotal $10,297.38 $0.00 $0.00 $10,297.38 

Site Total $12,393.62 $200.43 $18,753.45 $31 ,347.50 

RA25-3 
SEAD 25 Fire Training and Demonstration Area 

Soil and Groundwater impacted from petroleum hydrocarbons, BTEX, SVOC's and Pesticides 

Bioventing of Source Soils, Air Sparging of groundwater. 

Air Sparging 
Operate air sparging system for 10 years 

Operational Labor Cost 20.00 DAY $500.0000 $24.3571 $0.0000 
33132311 D 70.00% 100.00% 

$14,285.71 $487.14 $0.00 $14,772.86 

Electrical Charge 87,600.00 KWH $0.0000 $0.0000 $0.0595 
33420101 D 70 00% 100 00% 

$0.00 $0.00 $5,212.20 $5,212.20 

Miscellaneous Electrical Site Usage 12.00 MONTH $0. 0000 $0.0000 $237.8340 

33420106 D 70.00% 100.00% 

$0.00 $0.00 $2,854.01 $2,854.01 

Air Sparging Total $14,285.71 $487.14 $8,066.21 $22,839.06 

Analyses: Soil, Sludge, and Sediment 
Soil analyses will be used to monitor the clean-up 

TCLP (RCRA) (EPA 1311) 2.00 EACH $0.0000 $0.0000 $1,861.0511 

33021 702 D 70.00% 100.00% 

$0.00 $0.00 $3,722.1 0 $3,722.10 

Volatile Organic Analysis (SW 5030/SW 8240) 6.00 EACH $0.0000 $0.0000 $267.5633 

33021720 D 70.00% 100.00% 

$0.00 $0.00 $1,605.38 $1,605.38 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Analyses: Soil, Sludge, and SedimentTotal $0.00 $0.00 $5,327.48 $5 ,327.48 

Analyses: Water and Liquids 
annual monitoring of groundwater plume. 

Volatile Organic Analysis (EPA 624) 8.00 EACH $0.0000 $0.0000 $267.5633 
33021618 D 70.00% 100.00% 

$0.00 $0.00 $2,140.51 $2,140.51 
Analyses: Water and Liquids Total $0.00 $0.00 $2,140.51 $2,140.51 

In Situ Biodegradation (Bioventing) 
Operate bioventing system for 5 years . 

Continuous Monitoring and Record ing of Air Flow 1.00 EACH $0.0000 $0.0000 $4,000.0000 
33021507 D 70.00% 100 00% 

$0.00 $0.00 $4,000.00 $4,000.00 

Operational Labor Cost 12.00 DAY $626.8065 $24.3571 $0.0000 
33132311 D 70.00% 100.00% 

$10,745.25 $292.29 $0.00 $11 ,037.54 

Electrical Charge 87,600.00 KWH $0.0000 $0.0000 $0.0595 
33420101 D 70.00% 100.00% 

$0.00 $0.00 $5,212.20 $5,212.20 

In Situ Biodegradation (Bioventing) Total $10,745.25 $292.29 $9,212.20 $20,249.74 

Monitoring 
Annual monitoring of Groundwater. All direct labor rates are marked up by a 
total of 2. 5 to reflect overhead and profit. 

Car or Van Mileage Charge 400.00 MILE $0.0000 $0.0000 $0.3568 

33010104 D 7000% 100.00% 

$0.00 $0.00 $142.72 $142.72 

Per Diem 4.00 DAY $0.0000 $0.0000 $96.0000 

33010202 D 70.00% 100.00% 

$0.00 $0.00 $384.00 $384.00 

Mobilize Crew, 100 Miles, per Person 4.00 EACH $00000 $0.0000 $237.8340 

33010204 D 70.00% 100.00% 

$0.00 $0.00 $951.34 $951.34 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Organic Vapor Analyzer Rental , per Day 5.00 DAY $0.0000 $0.0000 $118.9178 

33020303 D 70 00% 100.00% 

$0.00 $0.00 $594.59 $594.59 

DO Meter, Portable, Probe, 10' Cable, Quick Readings 1.00 EACH $0.0000 $0.0000 $976.8200 

33020540 D 70.00% 100.00% 

$0.00 $0.00 $976.82 $976.82 

Level "D" PPE Rental per 2-Man CPT Crew 3.00 DAY $00000 $0.0000 $285.4008 

33020645 D 70.00% 100.00% 

$0.00 $0.00 $856.20 $856.20 

500 ml, 16 Oz, Boston Round Bottle, Case of 12 1.00 EACH $0.0000 $0.0000 $30.0266 

33022025 D 70.00% 100.00% 

$0.00 $0.00 $30.03 $30.03 

Custody Seals, Package of 10 1.00 EACH $0.0000 $0.0000 $1 .3438 

33022034 D 70.00% 100 00% 

$0.00 $0.00 $1 .34 $1 .34 

Overnight Delivery, 6 - 10 Lb Package 8.00 LB $0.0000 $0.0000 $3.4843 

33022040 D 70.00% 100.00% 

$0.00 $0.00 $27.87 $27.87 

48 Quart Ice Chest 1.00 EACH $0.0000 $0.0000 $24.5564 

33022045 D 70.00% 100.00% 

$0.00 $0.00 $24.56 $24.56 

Project Engineer 44.00 HOUR $52.0200 $0.0000 $0.0000 

33220105 D 70.00% 100.00% 

$3,269.83 $0.00 $0.00 $3,269.83 

Staff Hydrogeologist 44.00 HOUR $39.5370 $0.0000 $0.0000 

33220108 D 70.00% 100.00% 

$2,485.18 $0.00 $0.00 $2,485.18 

Health & Safety Officer 4.00 HOUR $31 .2160 $0.0000 $0.0000 

33220113 D 70.00% 100.00% 

$178.38 $0.00 $0.00 $178.38 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Disposable Bailer, Polyethylene, 1.5" Outside Diameter x 36" 4.00 EACH $0.0000 $0.0000 $7.0399 
33232407 D 70.00% 100.00% 

$0.00 $0.00 $28.16 $28.16 

Suspension Cable, Teflon Coated 15.00 FT $0.0000 $0.0000 $1 .0227 
33232422 D 70.00% 100.00% 

$0.00 $0.00 $1 5.34 $15 .34 

Monitoring Total $5,933.39 $0.00 $4,032.97 $9,966.36 

Professional Labor 
Annual review of system performance and report to agencies and Army. 
Professional labor is included for field support (senior field technician) and 
construction management and maintenance of any property restrictions such 
as a deed restriction . 

Senior Project Manager 8.00 HOUR $83.2420 $0.0000 $150.0000 

33220123 D 70.00% 100.00% 

$951 .34 $0.00 $1,200.00 $2,151.34 

Senior Contract Administrator 4.00 HOUR $52.0200 $0.0000 $0.0000 

33220125 D 70.00% 100.00% 

$297.26 $0.00 $0.00 $297.26 

Senior Project Hydrogeologist 80.00 HOUR $72.8370 $0.0000 $0.0000 

33220133 D 70.00% 100.00% 

$8,324.23 $0.00 $0.00 $8,324.23 

Senior Health & Safety Officer 8.00 HOUR $39.5400 $0.0000 $0.0000 

33220150 D 70.00% 100.00% 

$451 .89 $0.00 $0.00 $451 .89 

Attorney 40.00 HOUR $41.6210 $0.0000 $0.0000 

33220152 D 70.00% 100.00% 

$2,378 .34 $0.00 $0.00 $2,378.34 

Senior Word Processing/Clerical 2000 HOUR $29.2000 $0.0000 $0.0000 

33220163 D 70.00% 100.00% 

$834.29 $0.00 $0.00 $834.29 

Professional LaborTotal $13,237.34 $0.00 $1 ,200.00 $14,437.34 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Sampling : Air 
Sampling air during bioventing. (first year only 

Organic Vapor Analyzer Rental , per Day 3.00 DAY $0.0000 $0.0000 $118.9178 

33020303 D 70.00% 100.00% 

$0.00 $0.00 $356.75 $356.75 

Sampling: AirTotal $0.00 $0.00 $356.75 $356.75 

Site Total $44,201 .69 $779.43 $30,336.12 $75,317.24 

RA25-3 Capital Costs 
(Sead 25) Fire Demonstration Pad 

Soils and Groundwater impacted from petroleum hydrocarbons, BTEX, SVOC's and pesticides. 

Bioventing of Soils /Air Sparging of Groundwater Plume . 

Air Sparging 
Air sparging equipment installation is required for groundwater plume 

Crawler-mounted, 2 CY, 235 Hydraulic Excavator 80.00 HOUR $25.2100 $92.9693 $0.0000 

17030232 D 70.00% 100.00% 

$2,881.14 $7,437.54 $0.00 $10,318.69 

950, 3 CY, Backfi ll with Excavated Material 80.00 CY $0.2736 $0.6184 $0.0000 

17030401 D 70.00% 100.00% 

$31.27 $49.47 $0.00 $80.74 

Gravel , 6" Lifts 80.00 CY $1 .6037 $1.5857 $11 .2376 

17030430 D 70.00% 100.00% 

$183.28 $126.86 $899.01 $1,209.14 

580K, 1 CY, Backhoe with Front-end Loader 60.00 HOUR $20. 7273 $13.9015 $0.0000 

17030431 D 70.00% 100.00% 

$1,776.63 $834.09 $0.00 $2,610.72 

Wood Sheeting, 8' Deep Excavation 2,400.00 SF $2.1155 $0.3035 $1 .3281 

17030905 D 70.00% 100.00% 

$7,253.14 $728.40 $3,187.44 $11,168.98 

Mobil ization/Demobilization Drilling Rig & Crew 1.00 LS $394.5190 $837.5562 $0.0000 

33010101 D 70.00% 100.00% 

$563.60 $837.56 $0.00 $1 ,401.15 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Organic Vapor Analyzer Rental , per Day 60.00 DAY $0.0000 $0.0000 $118. 9178 
33020303 D 70.00% 100.00% 

$0.00 $0 .00 $7,135.07 $7,135.07 

Geogrid , Nylon Geomatrix/PVC-coated Polyester 4,000.00 SF $0.0215 $0.0035 $1 .4390 

33080525 D 70.00% 100.00% 

$122.86 $14.00 $5,756.00 $5,892.86 

Installation Using Chain Trencher, Depth <= 4' 300.00 CY $0.5315 $0.3485 $0.0000 
33 132320 D 70.00% 100.00% 

$227.79 $104.55 $0.00 $332.34 

Blower 170 SCFM, 10. 3 HP, 10 PSI 1.00 EACH $881 .0901 $17.5189 $3,460.4847 
33139002 D 70.00% 100.00% 

$1,258.70 $17.52 $3,460.48 $4,736.70 

Surface Pad , Concrete, 2' x 2' x 4" 1.00 EACH $0.7119 $0.0473 $48.0000 

33231504 D 70.00% 100.00% 

$1.02 $0.05 $48.00 $49.06 

5' Guard Posts, Cast Iron , Concrete Fill 2.00 EACH $20.1681 $0.4397 $29.2574 

33232301 D 70 00% 100.00% 

$57.62 $0.88 $58.51 $117.02 

2" PVC, Schedule 40, Manifold Pip ing 600.00 LF $1 .6827 $00346 $0 8946 

33260417 D 70.00% 100.00% 

$1,442.31 $20.76 $536.76 $1 ,999.83 

2" PVC, Schedule 40, Tee 6.00 EACH $20.5473 $0.9467 $1 .0766 

33270102 D 70.00% 10.0.00% 

$176.12 $5.68 $6.46 $188.26 

2" PVC, 90 Degree, Elbow 5.00 EACH $12.1425 $0.2498 $0.8795 

33270112 D 70.00% 100.00% 

$86.73 $1.25 $4.40 $92.38 

Pressure Gauge 2.00 EACH $31 .2708 $0.4644 $98.1353 

33310209 D 70.00% 100 00% 

$89.35 $0.93 $1 96.27 $286.54 

Air Sparging Total $1 6,1 51.55 $10,179.53 $21,288.40 $47,619.49 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Cleanup and Landscaping 
Cleanup and landscaping is required after completion of remediation activities. 

General Area Cleanup 2.00 ACRE $100.9011 $95.3650 $0.0000 

17040101 D 70 00% 100.00% 

$288.29 $190.73 $0.00 $479.02 

Load & Haul Debris , 5 Miles, Dumptruck 1000 CY $0.8724 $2.5808 $0.0000 

17040103 D 70.00% 100.00% 

$12.46 $25.81 $0.00 $38 .27 

Seeding, Vegetative Cover 2.00 ACRE $35.9559 $57.2455 $1 ,654.7301 

18050402 D 70.00% 100.00% 

$102.73 $114.49 $3,309.46 $3,526.68 

Fertilize, 800 Lbs/Acre, Push Rotary 2.00 ACRE $15.0311 $30.0266 $31 .0731 

18050409 D 70 00% 100.00% 

$42.95 $60.05 $62.15 $165.15 

Watering wi th 3,000-Gallon Tank Truck, Per Pass 2.00 ACR E $13.9861 $22.2741 $2.3783 

18050413 D 70 00% 100.00% 

$39.96 $44.55 $4.76 $89.27 

Mowing 2.00 ACRE $11 .2562 $3.7814 $0.0000 

18050415 D 70.00% 100.00% 

$32.16 $7.56 $0.00 $39.72 

Cleanup and Landscaping Total $518.55 $443.19 $3,376.36 $4,338.11 

Clear and Grub 
Require initial clearing for remediation activities 

Light Brush without Grub, Clearing 2.00 ACRE $23.0699 $20.5489 $0.0000 

17010101 D 70.00% 100.00% 

$65.91 $41.10 $0.00 $107.01 

Clear and Grub Total $65.91 $41.10 $0.00 $107.01 

Contractor Costs I General Conditions 
Support during remediation and construction. 

Van or Pickup Rental 90.00 DAY $0.0000 $0.0000 $35.6751 

33010102 D 70.00% 100 00% 

$0.00 $0.00 $3,210.76 $3,210.76 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Mobilize Crew, >= 500 Miles, per Person 1.00 EACH $0.0000 $00000 $1 , 189. 1700 
33010201 D 70.00% 100 00% 

$0.00 $0.00 $1,189.17 $1 ,189.17 

Per Diem 90.00 DAY $0.0000 $0.0000 $96.0000 
33010202 D 70.00% 100.00% 

$0.00 $0.00 $8,640.00 $8,640.00 

Disposable Boot Covers (Tyvek) 100.00 PAIR $0.0000 $0.0000 $1 .3735 
33010421 D 70.00% 100.00% 

$0.00 $0.00 $137.35 $137.35 

Disposable Gloves (Latex) 100.00 PAIR $0.0000 $0.0000 $0.2276 
33010423 D 70.00% 100.00% 

$0.00 $0.00 $22.76 $22.76 

Disposable Coveralls (Tyvek) 100.00 EACH $0.0000 $0.0000 $3.5675 
33010425 D 70.00% 100.00% 

$0.00 $0.00 $356.75 $356.75 

Temporary Office 20' x 8' 3.00 MONTH $00000 $0.0000 $224.5510 
99040101 D 70.00% 100.00% 

$0.00 $0.00 $673.65 $673.65 

Temporary Storage Trailer 28' x 10' 3.00 MONTH $00000 $0.0000 $122.2111 

99040202 D 70.00% 100.00% 

$0.00 $0.00 $366.63 $366.63 

Portable Toilets - Chemical 3.00 MONTH $0.0000 $0.0000 $118.9170 

99040501 D 70.00% 100.00% 

$0.00 $0.00 $356.75 $356.75 

Construction Photographs 1.00 SET $356. 7510 $00000 $0.0000 

99041101 D 70.00% 100.00% 

$509.64 $0.00 $0.00 $509.64 

Surveying - 2-man Crew 4.00 DAY $297.2925 $195.0239 $0.0000 

99041201 D 70.00% 100.00% 

$1,698.81 $780.10 $0.00 $2,478.91 

Contractor Costs/ General Conditions Total $2,208.46 $780.10 $14,953.83 $17,942.38 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Decontamination Facilities 
Support during remediation/ construction . 

1,800 PSI Pressure Washer, 6 HP, 4.8 GPM 3.00 EACH $0.0000 $0.0000 $3,333.0057 
33170814 D 70.00% 100 00% 

$0.00 $0.00 $9,999.02 $9,999.02 

8' x 36' Decontamination Trailer with 2 Showers, Fans 3.00 MONTH $0.0000 $0.0000 $535.1265 
33170822 D 70.00% 100.00% 

$0 .00 $0.00 $1,605.38 $1,605.38 

DOT Steel Drum, 55 Gallon 8.00 EACH $0.0000 $0.0000 $50.9560 
33199921 D 70.00% 100.00% 

$0.00 $0.00 $407.65 $407.65 

Decontamination Facilities Total $0.00 $0.00 $12,012.04 $12,012.04 

Fencing 
Area will be fenced off during remediation. 

6' Galvanized Chain-link Fence 1,400.00 LF $0.8374 $0.0110 $12.6847 
18040107 D 70.00% 100.00% 

$1,674.80 $15.40 $17,758.58 $19,448.78 

7' Swing Gate, 12' Double 3.00 EACH $73.3583 $61 .3664 $280.6917 

18040118 D 70.00% 100.00% 

$314.39 $184.1 0 $842.08 $1 ,340.57 

Hazardous Waste Signing 4.00 EACH $18. 7336 $0.2328 $30.4015 

18040501 D 7000% 100.00% 

$107.05 $0.93 $121 .61 $229.59 

Fencing Total $2,096.24 $200.43 $18,722.26 $21 ,018.93 

Groundwater Monitoring Wells 
Install four additiuonal groundwater monitoring wells for long term monitoring. 

Mobilization/Demobilization Drilling Rig & Crew 1.00 LS $394.5190 $837.5562 $0.0000 

33010101 D 70.00% 100.00% 

$563.60 $837.56 $0.00 $1,401.15 

4" PVC, Schedule 40, Well Casing 120.00 LF $1 .9728 $4.1878 $2.9301 

33230102 D 70.00% 100.00% 

$338.19 $502.54 $351 .61 $1 ,192.34 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

4" PVC, Schedule 40, Well Screen 1000 LF $2.6436 $5.6118 $11 .9332 

33230202 D 70.00% 100.00% 

$37.77 $56.12 $119.33 $213.22 

4" PVC, Well Plug 4.00 EACH $2.8934 $6.1423 $28.3070 

33230302 D 70.00% 100.00% 

$16.53 $24.57 $113.23 $154.33 

Hollow-stem Auger, 11" Outside Diameter Borehole for 4" 120.00 LF $8. 7681 $18.6131 $0.0000 
Well 

33231102 D 70.00% 100.00% 

$1 ,503.10 $2,233.57 $0.00 $3,736.67 

Split Spoon Sample, 2" x 24", During Drilling 30.00 EACH $0.0000 $0.0000 $29. 7293 

33231106 D 70.00% 100.00% 

$0.00 $0.00 $891.88 $891.88 

Standby for Drilling 4.00 EACH $49.3149 $104.6945 $0.0000 

33231121 D 70.00% 100.00% 

$281.80 $418.78 $0.00 $700.58 

Furnish 55 Gallon Drum for Drill Cuttings & Development 4.00 EACH $0.0000 $0.0000 $50.9560 
Water 

3323 1126 D 70.00% 100.00% 

$0.00 $0.00 $203.82 $203.82 

4" Well , Portland Cement Grout 12.00 LF $0.0000 $0.0000 $1 .6054 

33231812 D 70.00% 100.00% 

$0.00 $0.00 $19.26 $19.26 

4" Well , Bentonite Seal 4.00 EACH $11 .0991 $23.5612 $43.0874 

33232102 D 70.00% 100.00% 

$63.42 $94.24 $172.35 $330.02 

Protective Enclosure with Cover 4.00 EACH $49.3206 $104.6981 $241 .9667 

33232201 D 70.00% 100.00% 

$281.83 $418.79 $967.87 $1,668.49 

5' Guard Posts , Cast Iron , Concrete Fill 4.00 EACH $20.1681 $0.4397 $29.2574 

33232301 D 70.00% 100.00% 

$115.25 $1.76 $117.03 $234.03 

Groundwater Monitoring Wells Total $3,201.50 $4,587.93 $2,956.39 $10,745.81 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

In Situ Biodegradation (Bioventing) 
Bioventing will be used to treat contaminated soils and groundwater. 

2 1/2", Cast-iron B0ry, Gate Valve 2.00 EACH $18.8127 $0.6303 $167.9108 

18050706 D 70.00% 100.00% 

$53.75 $1 .26 $335.82 $390.83 

2 1/2", Class 200, PVC Piping 250.00 LF $2.2133 $0.4611 $0. 7730 

19010205 D 70.00% 100 00% 

$790.46 $115 .28 $193.25 $1,098 .99 

Mobilization/Demobilization Drilling Rig & Crew 1.00 LS $394.5190 $837.5562 $0.0000 

33010101 D 70.00% 100.00% 

$563.60 $837.56 $0.00 $1,401.15 

Continuous Monitoring and Recording of Air Flow 1.00 EACH $0.0000 $0.0000 $11,416.0320 

33021507 D 70.00% 100 00% 

$0.00 $0.00 $11,416.03 $11,416.03 

Purchase, 10 HP, 190 SCFM Vapor Extraction Blower 1.00 EACH $267.3968 $3.1038 $6,744.9722 

33132340 D 70.00% 100.00% 

$382.00 $3.10 $6,744.97 $7,130.07 

4" PVC, Schedule 40, Well Casing 30.00 LF $1 .9728 $4.1878 $2.9301 

33230102 D 70.00% 100.00% 

$84.55 $125.63 $87.90 $298.09 

4" PVC, Schedule 40, W ell Screen 30.00 LF $2.6436 $5.6118 $11 .9332 

33230202 D 70.00% 100.00% 

$113.30 $168.35 $358.00 $639.65 

Hollow-stem Auger, 11" Outside Diameter Borehole for 4" 60.00 LF $8.7681 $18.6131 $0.0000 
Well 

33231102 D 70.00% 100.00% 

$751.55 $1,116.79 $0.00 $1,868.34 

Split Spoon Sample, 2" x 24", During Drilling 30.00 EACH $0.0000 $0.0000 $29. 7293 

33231106 D 7000% 100.00% 

$0.00 $0.00 $891.88 $891.88 

4" Screen, Filter Pack 30.00 LF $1 .9728 $4.1878 $12.3067 

33231402 D 70.00% 100.00% 

$84.55 $125.63 $369.20 $579.38 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Surface Pad, Concrete, 4' x 4' x 4" 4.00 EACH $2. 8481 $0.1893 $12.6844 

33231502 D 70.00% 100.00% 

$16.27 $0.76 $50.74 $67.77 

Surface Pad, Concrete, 2' x 2' x 4" 1.00 EACH $0. 7119 $0.0473 $48.0000 

33231504 D 70.00% 100 00% 

$1.02 $0.05 $48.00 $49.06 

4" Well, Portland C ::nent Grout 2000 LF $0.0000 $0.0000 $1 .6054 

33231812 D 70.00% 100.00% 

$0.00 $0.00 $32.11 $32.11 

4" W ell , Bentonite Seal 4.00 EACH $11 .0991 $23.5612 $43.0874 

33232102 D 70.00% 100.00% 

$63.42 $94.24 $172.35 $330.02 

4" PVC, Schedule 40, Tee 5.00 EACH $37.4394 $0. 7703 $8.4915 

33270104 D 70.00% 100.00% 

$267.42 $3.85 $42.46 $313.73 

4" PVC, 90 Degree, Elbow 6.00 EACH $28.0795 $0.5776 $5. 7318 

33270114 D 70.00% 100.00% 

$240.68 $3.47 $34.39 $278.54 

In Situ Biodegradation (Bioventing) Total $3,412.58 $2,595.97 $20,777.10 $26,785.64 

Overhead Electrical Distribution 
Electrical power will be required to operate the air sparging and bioventing 
equipment. 

Pole-mounted Transformer, 15 KV - 480/277 3 Phase 1.00 EACH $1 ,437.0323 $46. 7608 $9,428.2279 

20020101 D 70.00% 100.00% 

$2,052.90 $46.76 $9,428.23 $11 ,527.89 

477.0 ACSR Conductor 600.00 LF $3. 7875 $0.9276 $1.4270 

20020305 D 70.00% 100 00% 

$3,246.43 $556.56 $856 .20 $4,659.19 

40' Class 3 Treated Power Pole 8.00 EACH $236.4308 $57.9008 $248.5365 

20020403 D 70.00% 100.00% 

$2,702.07 $463.21 $1,988.29 $5,153.56 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

15 KV, 1/0 to 4/0 Conductor, Terminations & Splicing 2.00 EACH $308.5710 $1.4689 $78.5062 
20020546 D 70.00% 100 00% 

$881.63 $2.94 $157.01 $1,041.58 

150W High Pressure Sodium Fixture 500 EACH $109.0945 $0.5856 $273.4257 
20030601 D 70.00% 100.00% 

$779.25 $2.93 $1,367.13 $2,149.30 

1" Rigid Steel Conduit 100.00 LF $2.0929 $0.0120 $1 .1298 
20039901 D 70 00% 100.00% 

$298.99 $1.20 $112.98 $413.17 

Overhead Electrical Distribution Total $9,961.26 $1,073.59 $13,909.84 $24,944.70 

Professional 1.:,:;bor 
Treatability tests will be required to confirm the bioventing system design and 
air sparging as well as provide final performance specifcations, prepare and 
evaluate bids and interface with contractor , agencies and SEDA for the 
remediation activities. labor includes support during construction and 
construction management. 

Per Diem - senior field technician 50.00 DAY $0.0000 $0.0000 $89.1878 
33010202 D 70 00% 100.00% 

$0.00 $0.00 $4,459.39 $4,459.39 

Treatability test 1.00 Is $8,000.0000 $4,500.0000 $5,500.0000 

33220101 D 70.00% 100.00% 

$11,428.57 $4,500.00 $5,500.00 $21 ,428 .57 

Senior Field Technician 400.00 HOUR $43. 7500 $0.0000 $0.0000 

33220117 D 70.00% 100.00% 

$25,000.00 $0.00 $0.00 $25,000.00 

Senior Project Manager 90.00 HOUR $83.2420 $0.0000 $0.0000 

33220123 D 70.00% 100.00% 

$10,702.54 $0.00 $0.00 $10,702.54 

Senior Contract Administrator 40.00 HOUR $52.0400 $0.0000 $0.0000 

33220125 D 70 00% 100.00% 

$2,973.71 $0.00 $0.00 $2,973.71 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Senior Project Hydrogeologist 200.00 HOUR $72.8370 $0.0000 $00000 

33220133 D 70.00% 100.00% 

$20,810.57 $0 .00 $0.00 $20,810.57 

Senior Health & Safety Officer 40.00 HOUR $39.5400 $0.0000 $0.0000 

33220150 D 70.00% 100.00% 

$2,259.43 $0.00 $0.00 $2,259.43 

Attorney 40.00 HOUR $41.6210 $0.0000 $0.0000 

33220152 D 70.00% 100.00% 

$2,378.34 $0.00 $0.00 $2,378.34 

Senior Word Processing/Clerical 40.00 HOUR $29.1300 $0.0000 $0.0000 

33220163 D 70.00% 100.00% 

$1,664.57 $0.00 $0.00 $1 ,664.57 

Field Engineer - Average Cost 13.00 MWK $1, 189. 1700 $0.0000 $00000 

99010402 D 70.00% 100.00% 

$22,084.59 $0.00 $0.00 $22,084.59 

Site Project Manager - Average Cost 15.00 MWK $1,308.0870 $0.0000 $0.0000 

99110102 D 7000% 100.00% 

$28,030.44 $0.00 $0.00 $28,030.44 

Professional laborTotal $127,332.76 $4,500.00 $9,959.39 $141 ,792.15 

Site Total $1 64,948.82 $24,401 .84 $117,955.61 $307,306.27 

RA25-3a 
SEAD-25, Fire Demonstration Pad Area. 

BTEX, Petroleum Hydrocarbons 

Natural Attenuation for Groundwater and Bioventing for source soils. 

Analyses: Soil, Sludge, and Sediment 
Soil analyses will be used to monitor the cleanup. 

TCLP (RCRA) (EPA 1311) 2.00 EACH $0.0000 $0.0000 $1,861 .0511 

33021702 D 70 00% 100.00% 

$0.00 $0.00 $3,722.10 $3,722.10 

Volatile Organic Analysis (SW 5030/SW 8240) 6.00 EACH $0.0000 $0.0000 $267.5633 

33021720 D 70.00% 100.00% 

$0.00 $0.00 $1,605.38 $1,605.38 
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Safety 
Quantity/Unit Level 

Analyses: Soil, Sludge, and SedimentTotal 

Analyses: Water and Liquids 
Annual monitoring of groundwater plume. 

Volatile Organic Analysis (EPA 624) 

33021618 

8.00 EACH 

D 

Analyses: Water and Liquids Total 

In Situ Biodegradation (Bioventing) 
In -situ Treatment of On-site soils. Operate system for a period of 5 years. 

Continuous Monitoring and Recording of Air Flow 

33021507 

Operational Labor Cost 

33132311 

Electrical Charge 

33420101 

1.00 EACH 

12.00 DAY 

87,600.00 KWH 

D 

D 

D 

In Situ Biodegradation (Bioventing) Total 

Monitoring 
Long Term Groundwater Monitoring in Support of Natural Attenuation 

Ca r or Van Mileage Charge 

33010104 

Per Diem 

33010202 

Mobilize Crew, 100 Miles, per Person 

33010203 

400.00 MILE 

4.00 DAY 

4.00 EACH 

D 

D 

D 

Labor 

$0.00 

$0.0000 
70.00% 

$0.00 

$0.00 

$0.0000 
70.00% 

$0.00 

$626.8065 
70.00% 

$10,745.25 

$0.0000 
70 00% 

$0.00 

$10,745.25 

$0.0000 
7000% 

$0.00 

$0.0000 
70.00% 

$0.00 

$0.0000 
70.00% 

$0.00 
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Equipment 

$0.00 

$0.0000 
100.00% 

$0.00 

$0.00 

Materials 

$5,327.48 

$267.5633 

$2,140.51 

$2,140.51 

$0. 0000 $4,000.0000 
100.00% 

$0.00 $4,000.00 

$24.3571 $0.0000 
100.00% 

$292.29 $0.00 

$0. 0000 $0. 0595 
100.00% 

$0.00 $5,212.20 

$292.29 

$0.0000 
100.00% 

$0.00 

$0.0000 
100.00% 

$0.00 

$0.0000 
100.00% 

$0.00 

$9,212.20 

$0.3568 

$142.72 

$89.1878 

$356.75 

$237.8340 

$951.34 

Total 

$5,327.48 

$2 ,1 40.51 

$2 ,1 40.5 1 

$4,000.00 

$11 ,037.54 

$5,212.20 

$20,249.74 

$142.72 

$356.75 

$951 .34 

Page 19 



Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Organic Vapor Analyzer Rental , per Day 5.00 DAY $00000 $0.0000 $118.9178 

33020303 D 70.00% 100 00% 

$0.00 $0.00 $594.59 $594.59 

Monitoring Well Slug Testing Equipment Renta l 3.00 WEEK $0.0000 $0.0000 $856.2024 

33020405 D 70.00% 100.00% 

$0.00 $0.00 $2,568.61 $2,568.61 

Water Level Indicator, 100' Tape, Electric, Light & Horn 12.00 EACH $0.0000 $0.0000 $529 2402 

33020533 D 70.00% 100.00% 

$0.00 $0.00 $6,350.88 $6,350.88 

DO Meter, Portable, Probe, 1 O' Cable, Quick Readings 1.00 EACH $0.0000 $0.0000 $976.8200 

33020540 D 70.00% 100 00% 

$0.00 $0.00 $976.82 $976.82 

Level "D" PPE Rental per 2-Man CPT Crew 3. 00 DAY $0.0000 $0.0000 $285.4008 

33020645 D 70.00% 100 00% 

$0.00 $0.00 $856.20 $856 .20 

Volatile Organic Analysis (EPA 624) 12.00 EACH $0.0000 $0.0000 $267.5633 

33021618 D 70.00% 100.00% 

$0.00 $0.00 $3,210.76 $3,210.76 

500 ml , 16 Oz, Boston Round Bottle, Case of 12 1.00 EACH $0.0000 $0.0000 $30.0266 

33022025 D 70.00% 100.00% 

$0.00 $0.00 $30.03 $30.03 

40 ml, Clear Vial , Case of 72 1.00 EACH $0.0000 $0.0000 $104. 7659 

33022026 D 70.00% 100.00% 

$0.00 $0.00 $104.77 $104.77 

Custody Seals, Package of 10 1.00 EACH $0.0000 $0.0000 $1 .3438 

33022034 D 70.00% 100.00% 

$0.00 $0.00 $1.34 $1.34 

Overnight Delivery, 6 - 10 Lb Package 8.00 LB $0.0000 $0.0000 $3.4843 

33022040 D 70.00% 100 00% 

$0.00 $0.00 $27.87 $27.87 
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Safety 
Quantity/Unit Level labor Equipment Materials Total 

Overnight Delivery, 11 - 20 Lb Package 1200 LB $0.0000 $0.0000 $2.4973 

33022041 D 70.00% 100.00% 

$0.00 $0.00 $29.97 $29 .97 

48 Quart Ice Chest 1.00 EACH $0.0000 $0.0000 $24.5564 

33022045 D 70.00% 100 00% 

$0.00 $0.00 $24.56 $24.56 

60 Quart Ice Chest 12.00 EACH $0.0000 $0.0000 $53.0965 

33022046 D 70.00% 100.00% 

$0.00 $0.00 $637.1 6 $637 .16 

Project Engineer 44.00 HOUR $52.0200 $0.0000 $0.0000 

33220105 D 70.00% 100.00% 

$3,269.83 $0.00 $0.00 $3,269.83 

Staff Hydrogeologist 44.00 HOUR $39.5370 $0.0000 $0.0000 

33220106 D 70.00% 100 00% 

$2,485.18 $0.00 $0.00 $2,485.18 

Health & Safety Officer 4.00 HOUR $31 .2160 $0.0000 $0.0000 

33220113 D 70.00% 100.00% 

$178.38 $0.00 $0.00 $178.38 

Well Development Equipment Rental 12.00 WEEK $27.4970 $0.4357 $452.5599 

3323111 1 D 70.00% 100.00% 

$471.38 $5.23 $5,430.72 $5,907.32 

Furnish 55 Gallon Orum for Development/Purge Water 12.00 EACH $0.0000 $0.0000 $50.9560 

33231127 D 70.00% 100 00% 

$0.00 $0.00 $611.47 $611.47 

Disposable Bailer, Polyethylene, 1.5" Outside Diameter x 36" 150.00 EACH $0.0000 $0.0000 $7.0399 

33232407 D 70.00% 100.00% 

$0.00 $0.00 $1,055.99 $1 ,055.99 

Suspension Cable, Teflon Coated 15.00 FT $0.0000 $0.0000 $1.0227 

33232422 D 70.00% 100.00% 

$0.00 $0.00 $15.34 $15.34 

Monitoring Total $6,404.77 $5.23 $23,977.88 $30,387.87 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Professional Labor 
Annual review of system performance and report to agencies and Army. 
Professional labor is included for field support (senior field technician) and 
construction management and maintenance of any property restrictions such 
as a deed restriction. 

Senior Project Manager 8.00 HOUR $83 2420 $0.0000 $150.0000 

33220123 D 70.00% 100.00% 

$951 .34 $0.00 $1 ,200.00 $2,151.34 

Senior Contract Administrator 4.00 HOUR $52.0200 $0.0000 $0.0000 

33220125 D 70.00% 100.00% 

$297.26 $0.00 $0.00 $297.26 

Senior Project Hydrogeologist 80 .00 HOUR $72.8370 $0.0000 $0.0000 

33220133 D 70.00% 100.00% 

$8,324.23 $0.00 $0.00 $8,324.23 

Senior Health & Safety Officer 8.00 HOUR $39.5400 $0.0000 $0.0000 

33220150 D 70.00% 100.00% 

$451.89 $0.00 $0.00 $451.89 

Attorney 40.00 HOUR $41.6210 $0.0000 $0.0000 

33220152 D 70.00% 100.00% 

$2,378.34 $0.00 $0.00 $2,378.34 

Senior Word Processing/Clerical 2000 HOUR $29.2000 $0.0000 $0.0000 

33220163 D 70.00% 100.00% 

$834.29 $0.00 $0.00 $834.29 

Professional LaborTotal $13,237.34 $0.00 $1 ,200.00 $14,437.34 

Sampling: Air 
Sampling air during bioventing, first year only. 

Organic Vapor Analyzer Rental , per Day 3.00 DAY $0.0000 $0.0000 $118.9178 

33020303 D 70.00% 100.00% 

$0.00 $0.00 $356.75 $356.75 

Sampling: AirTotal $0.00 $0.00 $356.75 $356.75 

Site Total $30,387.36 $297.51 $42,214.82 $72,899 .69 
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Safety 
Quantity/Unit Level Labor Equipment Materials Tota l 

RA25-3a Capital Costs 
SEAO-25 Fire Demonstration Pad. 

BTEX and Petroleum Hydrocarbons . 

Natural Attenuation for the groundwater and Bioventing for the On-site soils . 

Cleanup and Landscaping 
Cleanup and landscaping is required after completion of remediation activities 

General Area Cleanup 2.00 ACRE $100.9011 $95.3650 $0.0000 

17040101 D 70.00% 100.00% 

$288.29 $190.73 $0.00 $479.02 

Load & Haul Debris, 5 Miles, Oumptruck 1000 CY $0.8724 $2.5808 $0.0000 
17040103 D 70.00% 100.00% 

$12.46 $25.81 $0.00 $38.27 

Seeding , Vegetative Cover 2.00 ACRE $35.9559 $572455 $1,654.7301 

18050402 D 70.00% 100.00% 

$102.73 $114.49 $3,309.46 $3,526.68 

Fertilize, 800 Lbs/Acre, Push Rotary 2.00 ACRE $15.0311 $30.0266 $31 .0731 

18050409 D 70.00% 100.00% 

$42.95 $60.05 $62.15 $165.15 

Watering with 3,000-Gallon Tank Truck, Per Pass 2.00 ACRE $13.9861 $22.2741 $2.3783 

18050413 D 70.00% 100.00% 

$39.96 $44.55 $4.76 $89.27 

Mowing 2.00 ACRE $11 .2562 $3. 7814 $0.0000 

18050415 D 70.00% 100.00% 

$32.16 $7.56 $0.00 $39.72 

Cleanup and Landscaping Total $518.55 $443.19 $3,376.36 $4,338.11 

Clear and Grub 
Require intial clearing for remediation activities 

Light Brush without Grub, Clearing 2.00 ACRE $23.0699 $20.5489 $0.0000 

17010101 D 70.00% 100.00% 

$65.91 $41.10 $0.00 $107.01 

Clear and Grub Total $65.91 $41.10 $0.00 $107.01 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Contractor Costs I General Conditions 
Support during remediation and construction 

Van or Pickup Rental 45.00 DAY $0.0000 $0.0000 $35.6751 
33010102 D 70.00% 100.00% 

$0.00 $0.00 $1,605.38 $1,605.38 

Mobilize Crew, >= 500 Miles, per Person 1.00 EACH $0.0000 $0.0000 $1 ,189.1700 
33010201 D 70.00% 100.00% 

$0.00 $0.00 $1,189.17 $1 ,1 89.17 

Per Diem 45.00 DAY $0.0000 $0.0000 $89.1878 
33010202 D 70.00% 100.00% 

$0.00 $0.00 $4,013.45 $4,013.45 

Disposable Boot Covers (Tyvek) 50.00 PAIR $0.0000 $0.0000 $1 .3735 

33010421 D 70.00% 100.00% 

$0.00 $0.00 $68.68 $68.68 

Disposabl e Gloves (Latex) 50.00 PAIR $0.0000 $0.0000 $0.2276 

33010423 D 70.00% 100.00% 

$0.00 $0.00 $11.38 $11.38 

Disposable Coveralls (Tyvek/Polycoated ) 50.00 EACH $0.0000 $0.0000 $5.1730 

33010424 D 70.00% 100.00% 

$0.00 $0.00 $258.65 $258.65 

Temporary Office 20' x 8' 2.00 MONTH $0.0000 $0.0000 $224.5510 

99040101 D 70.00% 100.00% 

$0.00 $0.00 $449.10 $449.10 

Temporary Storage Trailer 28' x 1 O' 2.00 MONTH $0.0000 $0.0000 $122.2111 

99040202 D 70.00% 100.00% 

$0.00 $0.00 $244.42 $244.42 

Portable Toilets - Chemical 2.00 MONTH $0.0000 $0.0000 $118.9170 

99040501 D 70.00% 100.00% 

$0.00 $0.00 $237.83 $237.83 

Construction Photographs 1.00 SET $356.7510 $0.0000 $0.0000 

99041101 D 70.00% 100 00% 

$509.64 $0.00 $0.00 $509.64 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Surveying - 2-man Crew 3.00 DAY $297.2925 $195.0239 $0.0000 

99041201 D 70 00% 100.00% 

$1,274.11 $585.07 $0.00 $1,859.18 

Contractor Costs I General Conditions Total $1,783.76 $585 .07 $8,078.06 $10,446.89 

Decontamination Facilities 
Support during remediation/construction 

1,800 PSI Pressure Washer, 6 HP, 4.8 GPM 2.00 EACH $0.0000 $0.0000 $3,333.0057 
33170814 D 70.00% 100.00% 

$0.00 $0.00 $6,666.01 $6,666.01 

8' x 36' Decontamination Trailer with 2 Showers, Fans 2.00 MONTH $0.0000 $0.0000 $535.1265 
33170822 D 70.00% 100.00% 

$0.00 $0.00 $1 ,070.25 $1,070.25 

DOT Steel Drum, 55 Gallon 6.00 EACH $0.0000 $0.0000 $50.9560 
33199921 D 70.00% 100.00% 

$0.00 $0.00 $305.74 $305.74 

Decontamination Facilities Total $0.00 $0.00 $8,042.00 $8,042.00 

Fencing 
Area will be fenced off during remediation . 

6' Galvanized Chain-link Fence 1,400.00 LF $0.8374 $0.0110 $12.6847 

18040107 D 70.00% 100.00% 

$1 ,674.80 $15.40 $17,758.58 $19,448.78 

Swing Gates, Complete 3.00 EACH $73.3583 $61 .3664 $291.0877 

18040115 D 70.00% 100.00% 

$314.39 $184.10 $873.26 $1,371.76 

Hazardous Waste Signing 4.00 EACH $18. 7336 $0.2328 $30.4015 

18040501 D 70.00% 100.00% 

$107.05 $0.93 $121.61 $229.59 

Fencing Total $2,096.24 $200.43 $18,753.45 $21,050.12 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Groundwater Monitoring Wells 
Grondwater Monitoring wells will be used to monitor the groundwater for 
Natrua/ Attenuation. 

Mobilization/Demobil ization Dril ling Rig & Crew 1.00 LS $394.5190 $837.5562 $0.0000 

33010101 D 70.00% 100.00% 

$563.60 $837.56 $0.00 $1,401.15 

4" PVC, Schedule 40, Well Cas ing 120.00 LF $1 .9728 $4.1878 $2.9301 

33230102 D 70.00% 100.00% 

$338.19 $502.54 $351.61 $1,192.34 

4" PVC, Schedule 40, Well Screen 1000 LF $2.6436 $5.6118 $11 .9332 

33230202 D 70.00% 100.00% 

$37.77 $56.12 $119.33 $213.22 

4" PVC, Well Plug 4.00 EACH $2.8934 $6.1423 $28.3070 

33230302 D 70.00% 100.00% 

$16.53 $24.57 $113.23 $154.33 

Hollow-stem Auger, 11 " Outside Diameter Borehole for 4" 120.00 LF $8 7681 $18.6131 $0.0000 
Well 

33231102 D 70.00% 100.00% 

$1 ,503.10 $2,233.57 $0.00 $3 ,736.67 

Split Spoon Sample, 2" x 24", During Drilling 30.00 EACH $0.0000 $0.0000 $29. 7293 

3323 1106 D 70.00% 100.00% 

$0.00 $0.00 $891.88 $891.88 

Standby for Drilling 4.00 EACH $49.3149 $104.6945 $0.0000 

33231121 D 70.00% 100.00% 

$281.80 $418.78 $0.00 $700.58 

Furn ish 55 Gallon Drum for Drill Cuttings & Development 4.00 EACH $0.0000 $0.0000 $50.9560 
Water 

33231126 D 70.00% 100.00% 

$0.00 $0.00 $203.82 $203.82 

4" Well , Portland Cement Grout 12.00 LF $0.0000 $0.0000 $1.6054 

33231812 D 70.00% 100.00% 

$0.00 $0.00 $19.26 $19.26 
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Quantity/Unit Level Labor Equipment Materials Tota l 

4" Well , Bentonite Seal 4.00 EACH $11 .0991 $23.5612 $43.0874 

33232102 D 70.00% 100 00% 

$63.42 $94.24 $172.35 $330.02 

Protective Enclosure with Cover 4.00 EACH $49.3206 $104.6981 $241 .9667 

33232201 D 70.00% 100.00% 

$281.83 $418.79 $967.87 $1,668.49 

5' Guard Posts, Cast Iron , Concrete Fill 4.00 EACH $20.1681 $04397 $29.2574 

33232301 D 70.00% 100.00% 

$115.25 $1 .76 $117.03 $234.03 

Groundwater Monitoring Wells Total $3,201.50 $4,587.93 $2,956.39 $10,745.81 

In Situ Biodegradation (Bioventing) 
Bioventing will be used to treat the on-site source soils . 

2 1 /2", Cast-i ron Body, Gate Valve 2.00 EACH $18. 8127 $06303 $167 9108 

18050706 D 70.00% 100.00% 

$53.75 $1.26 $335.82 $390.83 

2 1/2", Class 200, PVC Piping 250.00 LF $2.2133 $0.4611 $0. 7730 

19010205 D 70 00% 100.00% 

$790.46 $115.28 $1 93.25 $1,098.99 

Mobilization/Demobilization Drilling Rig & Crew 1.00 LS $394.5190 $837.5562 $0.0000 

3301 0101 D 70.00% 100.00% 

$563.60 $837.56 $0.00 $1,401.15 

Continuous Monitoring and Record ing of Air Flow 1.00 EACH $0.0000 $0.0000 $11,416.0320 

33021507 D 70.00% 100.00% 

$0.00 $0.00 $11,416.03 $11 ,416.03 

Purchase, 10 HP, 190 SCFM Vapor Extractio n Blower 1.00 EACH $267.3968 $3.1038 $6,744.9722 

33132340 D 70 00% 100 00% 

$382.00 $3.10 $6,744.97 $7,130.07 

4" PVC, Schedule 40, Well Casing 30.00 LF $1 .9728 $4.1878 $2.9301 

33230102 D 70.00% 100.00% 

$84.55 $125.63 $87.90 $298.09 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

4" PVC, Schedule 40, Well Screen 30.00 LF $2.6436 $5.6118 $11.9332 

33230202 D 70.00% 100.00% 

$113.30 $168.35 $358.00 $639.65 

Hollow-stem Auger, 11 " Outside Diameter Borehole for 4" 60.00 LF $8. 7681 $18.6131 $0.0000 
Well 

33231102 D 70. 00% 100.00% 

$751.55 $1,116.79 $0 .00 $1 ,868.34 

Split Spoon Sample, 2" x 24", During Drilling 30.00 EACH $0.0000 $0.0000 $29. 7293 

33231106 D 70.00% 100.00% 

$0.00 $0.00 $891 .88 $891.88 

4" Screen, Filter Pack 30.00 LF $1 .9728 $4.1878 $12.3067 

33231402 D 70.00% 100.00% 

$84.55 $125.63 $369.20 $579.38 

Surface Pad , Concrete, 4' x 4' x 4" 4.00 EACH $2. 8481 $0.1893 $12.6844 

33231502 D 70.00% 100.00% 

$16 .27 $0.76 $50.74 $67.77 

Surface Pad, Concrete, 2' x 2' x 4" 1.00 EACH $0. 7119 $0.0473 $3.1709 

33231504 D 70.00% 100.00% 

$1 .02 $0.05 $3.17 $4.24 

4" Well , Portland Cement Grout 2000 LF $0.0000 $0.0000 $1 .6054 

33231812 D 70.00% 100.00% 

$0.00 $0.00 $32.11 $32.11 

4" Well , Bentonite Seal 4.00 EACH $11 .0991 $23.5612 $43.0874 

33232102 D 70.00% 100.00% 

$63.42 $94.24 $172.35 $330.02 

4" PVC, Schedule 40, Tee 5.00 EACH $37.4394 $0. 7703 $8.4915 

33270104 D 70.00% 100.00% 

$267.42 $3.85 $42.46 $313.73 

4" PVC, 90 Degree, Elbow 6.00 EACH $28.0795 $0.5776 $5. 7318 

33270114 D 70.00% 100.00% 

$240.68 $3.47 $34.39 $278.54 

In Situ Biodegradation (Bioventing) Total $3,412.58 $2,595.97 $20,732.27 $26,740.81 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Overhead Electrical Distribution 
Electrical power will be required to operate the bioventing system. 

Pole-mounted Trnn~former, 15 KV - 480/277 3 Phase 1.00 EACH $1 ,437.0323 $46. 7608 $9,428.2279 

20020101 D 70.00% 100.00% 

$2,052.90 $46.76 $9,428.23 $11,527.89 

477 .0 ACSR Conductor 600.00 LF $3. 7875 $0.9276 $1.4270 

20020305 D 70.00% 100.00% 

$3,246.43 $556 .56 $856.20 $4,659.19 

40' Class 3 Treated Power Pole 8.00 EACH $236.4308 $57.9008 $248.5365 

20020403 D 70.00% 100.00% 

$2,702.07 $463.21 $1,988.29 $5,153.56 

15 KV, 1/0 to 4/0 Conductor, Terminations & Splicing 2.00 EACH $3085710 $1.4689 $78.5062 

20020546 D 70 00% 100.00% 

$881.63 $2.94 $157.01 $1 ,041 .58 

150W High Pressure Sodium Fixture 5.00 EAC H $109.0945 $0.5856 $273.4257 

20030601 D 70.00% 100.00% 

$779.25 $2.93 $1,367.13 $2,149.30 

1" Rigid Steel Conduit 100.00 LF $2.0929 $0.0120 $1 .1298 

20039901 D 70.00% 100.00% 

$298.99 $1.20 $112.98 $413.17 

Overhead Electrical Distribution Total $9,961 .26 $1,073.59 $13,909.84 $24,944.70 

Professional Labor 
Treatability tests will be required to confirm the bioventing system design as 
we// as provide final performance specifications, prepare and eva/utate bids 
and interface with contractors, agencies and SEDA for the remediation 
avtivites. Labor includes support during construction and construction 
management. 

Per Diem-Senior field techncician 25.00 DAY $0.0000 $0.0000 $89.1878 

3301 0202 D 70.00% 100.00% 

$0.00 $0.00 $2,229.70 $2,229.70 

Senior Project Manager 45.00 HOUR $83.2420 $0.0000 $0.0000 

33220123 D 70.00% 100.00% 

$5,351 .27 $0.00 $0.00 $5,351 .27 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Senior Contract Administrator 20.00 HOUR $52.0400 $0.0000 $0.0000 

33220125 D 70.00% 100 00% 

$1,486.86 $0.00 $0.00 $1 ,486 .86 

Treatability tests . 1.00 LS $8,000.0000 $4,500.0000 $5,500.0000 

33220129 D 70 00% 100.00% 

$11,428.57 $4,500.00 $5,500.00 $21,428.57 

Senior Project Hyc,,cgeologist 150.00 HOUR $72.8370 $0.0000 $0.0000 

33220133 D 70.00% 100.00% 

$15,607.93 $0.00 $0.00 $15 ,607.93 

Senior Health & Safety Officer 24.00 HOUR $39.5400 $0.0000 $0.0000 

33220150 D 70.00% 100.00% 

$1,355.66 $0.00 $0.00 $1 ,355.66 

Attorney 40.00 HOUR $41.6210 $00000 $0.0000 

33220152 D 70.00% 100.00% 

$2,378.34 $0.00 $0.00 $2,378.34 

Senior Field Technician 200.00 HOUR $17.8376 $0.0000 $0.0000 

33220159 D 70 00% 100 00% 

$5,096.46 $0.00 $0.00 $5,096.46 

Senior Word Processing/Clerical 2000 HOUR $29.1300 $0.0000 $0.0000 

33220163 D 70.00% 100.00% 

$832.29 $0.00 $0.00 $832.29 

Field Engineer - Average Cost 8.00 MWK $1 , 189.1700 $0.0000 $0.0000 

99010402 D 70.00% 100.00% 

$13,590.51 $0.00 $0.00 $13,590.51 

Site Project Manager - Average Cost 1000 MWK $1 ,308.0870 $0.0000 $0.0000 

99110102 D 70 00% 100.00% 

$18,686.96 $0.00 $0.00 $18,686.96 

Professional LaborTotal $75,814.84 $4,500.00 $7,729.70 $88 ,044.54 

Site Total $96,854.64 $14,027.28 $83,578.07 $194,459 .99 

~--f.Jl.1),td 10/28/98 8:41 :59 AM Page 30 



RA25-4 
SEAO 25 Fire Training and Demonstration Area 

Safety 
Quantity/Unit Level Labor 

Soil and Groundwater impacted from peto/oeum hydrocarbons, BTEX, SVOC's and Pesticides. 

Equipment Materials 

Source Removal and disposal at off-site landfill, with Natural Attenuation of the Groundwater Plume. Monitor Groundwater for 30 years 

Air Stripping 
Air stripping is required during source soils excavation . 

Packing Reconditioning 

33130701 

Blower and Motor Maintenance and Repair 

33410201 

Electrical Charge 

33420101 

Analyses: Water and Liquids 
Analysis on an annual basis 

Volatile Organic Analysis (EPA 624) 

33021618 

2.00 EACH 

D 

2.00 EACH 

D 

87,600.00 KWH 

D 

Air Stripping Total 

8.00 EACH 

D 

Analyses: Water and Liquids Total 

Monitoring 
Annual mobilization and collection of groundwater samples. Monitoring and 
reporting of results . 

Car or Van Mileage Charge 400.00 MILE 

33010104 

Per Diem 8.00 DAY 

33010202 

D 

D 
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$749.3216 $1,113.5693 $0.0000 
70 00% 100.00% 

$2,140.92 $2,227.14 $0.00 

$216.1483 $81 .0852 $0.0000 
70.00% 100.00% 

$617.57 $162.17 $0.00 

$0.0000 $0.0000 $0.0595 
70.00% 100.00% 

$0.00 $0.00 $5,212.20 

$2,758.49 $2,389.31 $5,212.20 

$00000 $0.0000 $267.5633 
70.00% 100.00% 

$0.00 $0.00 $2,140.51 

$0.00 $0.00 $2,140.51 

$0.0000 $0.0000 $0.3568 
70.00% 100.00% 

$0.00 $0.00 $142.72 

$0.0000 $0.0000 $89.1 878 
70.00% 100.00% 

$0.00 $0.00 $713.50 

Total 

$4,368.06 

$779.74 

$5,212.20 

$10 ,359.99 

$2,140.51 

$2,140.51 

$142.72 

$713.50 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Mobilize Crew, 100 Miles, per Person 8.00 EACH $0.0000 $0.0000 $237.8340 

33010204 D 70.00% 100 00% 

$0.00 $0.00 $1,902.67 $1 ,902.67 

Organic Vapor Analyzer Rental, per Day 5.00 DAY $0.0000 $0.0000 $118.9178 

33020303 D 70.00% 100.00% 

$0.00 $0.00 $594.59 $594.59 

DO Meter, Portable, Probe, 1 O' Cable, Quick Readings 1.00 EACH $0.0000 $0.0000 $976.8200 

33020540 D 70.00% 100.00% 

$0.00 $0.00 $976.82 $976.82 

Level "D" PPE Rental per 2-Man CPT Crew 3.00 DAY $0.0000 $0.0000 $285.4008 

33020645 D 70.00% 100.00% 

$0.00 $0.00 $856.20 $856.20 

40 ml , 4 Oz, Clear Wide Mouth Jar, Case of 24 1.00 EACH $0.0000 $0.0000 $56.5213 

33022023 D 70.00% 100.00% 

$0.00 $0.00 $56.52 $56.52 

Custody Seals, Package of 10 1.00 EACH $00000 $0.0000 $1 .3438 

33022034 D 70.00% 100.00% 

$0.00 $0.00 $1.34 $1.34 

Overnight Del ivery, 6 - 10 Lb Package 8.00 LB $0.0000 $0.0000 $3.4843 

33022040 D 70.00% 100.00% 

$0.00 $0.00 $27.87 $27.87 

48 Quart Ice Chest 1.00 EACH $0.0000 $0.0000 $24.5564 

33022045 D 70.00% 100.00% 

$0.00 $0.00 $24.56 $24.56 

Project Manager 44 .00 HOUR $60.3500 $0.0000 $0.0000 

33220101 D 70.00% 100.00% 

$3,793.43 $0.00 $0.00 $3,793.43 

Project Hydrogeologist 44 .00 HOUR $52.0400 $0.0000 $0.0000 

33220106 D 70.00% 100.00% 

$3,271.09 $0.00 $0.00 $3 ,271.09 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Senior Word Processing/Clerical 20.00 HOUR $16.6484 $0.0000 $0.0000 

33220163 D 7000% 100.00% 

$475.67 $0.00 $0.00 $475.67 

Disposable Bailer, Polyethylene, 1.5" Outside Diameter x 36" 4.00 EACH $0.0000 $0.0000 $7.0399 
33232407 D 70.00% 100.00% 

$0.00 $0.00 $28.16 $28.16 

Suspension Cable, Teflon Coated 20.00 FT $0.0000 $0.0000 $1 .0227 
33232422 D 70.00% 100.00% 

$0.00 $0.00 $20.45 $20.45 

Monitoring Total $7,540.18 $0.00 $5,345 .42 $12,885.60 

Professional Labor 
Professional labor is required to evaluate, specify, and coordinate activities 
with agencies, army and contractor, and maintain any property restrictions 
such as a deed restriction etc. 

Senior Project Manager 8.00 HOUR $83.2420 $0.0000 $0.0000 

33220123 D 70.00% 100.00% 

$951.34 $0.00 $0.00 $951.34 

Senior Contract Administrator 20.00 HOUR $34. 7500 $0.0000 $0.0000 

33220125 D 70.00% 100.00% 

$992.86 $0.00 $0.00 $992.86 

Senior Project Hydrogeologist 80.00 HOUR $72.8370 $0.0000 $0.0000 

33220133 D 70.00% 100.00% 

$8,324.23 $0.00 $0.00 $8,324.23 

Senior Health & Safety Officer 4.00 HOUR $39.5400 $0.0000 $0.0000 

33220150 D 70.00% 100.00% 

$225.94 $0.00 $0.00 $225 .94 

Attorney 40.00 HOUR $41 .6210 $0.0000 $0.0000 

33220152 D 70.00% 100.00% 

$2,378.34 $0.00 $0.00 $2,378.34 

Senior Word Processing/Clerical 16.00 HOUR $32.0000 $0.0000 $0.0000 

33220163 D 70.00% 100.00% 

$731.43 $0.00 $0.00 $731 .43 

Professional LaborTotal $13,604.14 $0.00 $0.00 $13,604.14 
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Safety 
Quantity/Unit Level Labor Equipment Materials Tota l 

Site Total $23,902 .81 $2,389 .31 $12,698.12 $38,990.24 

RA25-4 Capital Costs 
(Sead 25) Fire Training and Demonstration Pad. 

Soils impacted with Petroleum hydrocarbons, BTEX, SVOC's and pesticides 

Source removal and disposal at offsite landfill I Natural Attenuation of groundwater Plume 

Air Stripping 
Air stripping of groundwater during excavation. 

4" Structural Slab on Grade 100.00 SF $1 .3888 $0.1677 $1 . 8464 

18020320 D 70.00% 100.00% 

$198.40 $16 .77 $184.64 $399.81 

4", Class 50, Bell & Spigot Sanitary Sewer, Cast-iron Pipe 200.00 LF $1 .3319 $0.0238 $38173 

19020101 D 70.00% 100.00% 

$380.54 $4.76 $763.46 $1 ,148.76 

2,000 Ga llon Steel Sump, Aboveground with Supports & 1.00 EACH $661 .9042 $76.6674 $1,289.1202 
Fittings 

19040605 D 70.00% 100.00% 

$945 .58 $76.67 $1,289.12 $2,311.37 

2", 60 PSI , Polyethylene Pipe 200.00 LF $1 .3398 $0.1942 $1.4627 

19070122 D 70.00% 100.00% 

$382.80 $38.84 $292.54 $714.18 

4' Diameter Electric Automati c Pressure Filter Unit 1.00 EACH $1,606.9203 $550.2171 $6, 729.3132 

33130102 D 70.00% 100.00% 

$2,295.60 $550.22 $6,729.31 $9,575.13 

Iron removal system 1.00 EACH $1,606.9203 $550.2171 $10,341 .8797 

33130103 D 70.00% 100.00% 

$2,295.60 $550.22 $10,341 .88 $13,1 87.70 

Install Air Stripper Tower, 1' - 3' Diameter, 13' - 20' High 1.00 EACH $2,620.6572 $303.5475 $0.0000 

33130705 D 70.00% 100.00% 

$3,743.80 $303.55 $0.00 $4,047.34 

Internal Parts for Air Stripper, < 20' High 30.00 SF $0.0000 $0.0000 $59.4585 

33130736 D 70.00% 100.00% 

$0.00 $0.00 $1,783.76 $1,783.76 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

1" - 3.5" Packing for Air Stripper Tower 30.00 CF $0.0000 $0.0000 $8.9188 

33 130738 D 70.00% 100.00% 

$0.00 $0.00 $267.56 $267.56 

Electrical Controls for Air Stripper 1.00 EACH $1,050.7264 $65.3464 $5,279.9148 
33130741 D 70.00% 100.00% 

$1,501 .04 $65.35 $5,279.91 $6,846.30 

2.0' Diameter Tower, Skid Mount 1.00 EACH $0.0000 $0.0000 $1,260.5202 

33130753 D 70.00% 100.00% 

$0.00 $0.00 $1,260.52 $1,260.52 

High Sump Level Switch for Avoiding Overflow 2.00 EACH $0.0000 $0.0000 $630.2601 

33231306 D 70.00% 100.00% 

$0.00 $0.00 $1,260.52 $1 ,260.52 

2" Carbon Steel· Piping 250.00 LF $2.3645 $0.0500 $2.5330 

33260102 D 70.00% 100.00% 

$844.46 $12.50 $633.25 $1,490.21 

2" Ball Valve, Carbon Steel Trim 4.00 EACH $24.9488 $0.4281 $53.8100 

33270422 D 70.00% 100.00% 

$142.56 $1.71 $215.24 $359.52 

50 GPM, 100' Head, 3 HP, Centrifugal Pump 1.00 EACH $272.5247 $4.3182 $1 ,831.9634 

33290103 D 70.00% 100.00% 

$389.32 $4.32 $1,831.96 $2,225.60 

75 GPM, 2" Discharge, Cast-iron Sump Pump 1 00 EACH $329.8982 $5.2274 $2,433.5246 

33290402 D 70.00% 100 00% 

$471.28 $5.23 $2,433.52 $2,910.04 

250 CFM, 6" Pressure, 3/4 HP, Blower 1.00 EACH $120.3084 $2.2119 $606.4767 

33310149 D 70.00% 100.00% 

$171.87 $2.21 $606.48 $780.56 

Blower and Motor Maintenance and Repair 1.00 EACH $216.1483 $81 .0852 $0.0000 

33410201 D 70.00% 100.00% 

$308.78 $81.09 $0.00 $389.87 

Air Stripping Total $14,071 .64 $1,713.42 $35,173.68 $50,958.74 
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Analyses: Air and Gas 
Analyze air during remediation activities 

Organic Vapor Analyzer Rental , per Month 

33020302 

Safety 
Quantity/Unit Level 

2.00 MONTH 

D 

Analyses: Air and Gas Total 

Analyses: Soil, Sludge, and Sediment 
Analyze source soils prior to and after removal. 

TCLP (RCRA) (EPA 1311) 

33021702 

Volatile Organic Analysis (SW 5030/SW 8240) 

33021720 

1000 EACH 

D 

8.00 EACH 

D 

Analyses: Soil, Sludge, and SedimentTotal 

Analyses: Water and Liquids 
Analyze surface water in trench and annual analysis of groundwater 

Volati le Organic Analysis (EPA 624) 

33021618 

Cleanup and Landscaping 
Cleanup after remediation activity 

General Area Cleanup 

17040101 

Load & Haul Debris , 5 Miles, Dumptruck 

17040103 

Area Preparation, 67% Level & 33% Slope 

18050101 

~--fJl.l)ad 

4.00 EACH 

D 

Analyses: Water and Liquids Total 

2.00 ACRE 

D 

30.00 CY 

D 

2.00 ACRE 

D 

10/28/98 8:42:03 AM 

Labor 

$0.0000 
70.00% 

$0.00 

$0.00 

$0.0000 
70.00% 

$0.00 

$0.0000 
70.00% 

$0.00 

$0.00 

$00000 
70.00% 

$0.00 

$0.00 

$100.9011 
70.00% 

$288.29 

$0.8724 
70.00% 

$37.39 

$14.5041 
70.00% 

$41.44 

Equipment 

$0.0000 
100.00% 

$0.00 

$0.00 

$0.0000 
100.00% 

$0.00 

$0.0000 
100.00% 

$0.00 

$0.00 

$0.0000 
100.00% 

$0.00 

$0.00 

$95.3650 
100.00% 

$190.73 

$25808 
100.00% 

$77.42 

$30.5622 
100.00% 

$61.12 

Materials 

$1 ,239.1151 

$2,478.23 

$2,478.23 

$1 ,861 .0511 

$18,610.51 

$267.5633 

$2,140.51 

$20,751.02 

$267.5633 

$1,070.25 

$1 ,070.25 

$0.0000 

$0.00 

$0.0000 

$0.00 

$0.0000 

$0.00 

Tota l 

$2,478.23 

$2,478.23 

$18,610.51 

$2,140.51 

$20,751 .02 

$1,070.25 

$1,070.25 

$479.02 

$114.81 

$102.56 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Seeding , Vegetative Cover 2.00 ACRE $35.9559 $57.2455 $1 ,654. 7301 

18050402 D 70.00% 100 00% 

$102.73 $114.49 $3,309.46 $3,526.68 

Watering with 3,000-Gallon Tank Truck, Per Pass 2.00 ACR E $13.9861 $22.2741 $2.3783 

18050413 D 70.00% 100.00% 

$39.96 $44.55 $4.76 $89.27 

Cleanup and Landscaping Total $509.81 $488.32 $3,314.22 $4,312.34 

Clear and Grub 
Clearing prior to remediation 

Light Brush without Grub, Clearing 2.00 ACRE $230699 $20.5489 $0.0000 

17010101 D 70.00% 100.00% 

$65.91 $41.10 $0.00 $107.01 

Clear and Grub Total $65.91 $41.10 $0.00 $107.01 

Contractor Costs / General Conditions 
Support during remediation . 

Van or Pickup Rental 90.00 DAY $0.0000 $0.0000 $35.6751 

33010102 D 70.00% 100.00% 

$0.00 $0.00 $3,210.76 $3,210.76 

Mobilize Crew, >= 500 Miles, per Person 1.00 EACH $0.0000 $0.0000 $1 , 189.1700 

33010201 D 70.00% 100.00% 

$0.00 $0.00 $1,189.17 $1,189.17 

Per Diem 90.00 DAY $00000 $0.0000 $96.0000 

330 10202 D 70.00% 100.00% 

$0.00 $0.00 $8,640.00 $8,640.00 

Disposable Boot Covers (Tyvek) 100.00 PAIR $0.0000 $0.0000 $1 .3735 

33010421 D 70.00% 100.00% 

$0.00 $0.00 $137.35 $137.35 

Disposable Gloves (Latex) 100.00 PAIR $0.0000 $0.0000 $0.2276 

33010423 D 70.00% 100.00% 

$0.00 $0.00 $22.76 $22.76 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Disposable Coveralls (Tyvek) 100.00 EACH $0.0000 $0.0000 $3.5675 

33010425 D 70.00% 100.00% 

$0.00 $0.00 $356.75 $356.75 

Temporary Office 20' x 8' 3.00 MONTH $0.0000 $0.0000 $224.5510 
99040101 D 70.00% 100.00% 

$0.00 $0.00 $673.65 $673.65 

Temporary Storage Trailer 20' x 8' 3.00 MONTH $0.0000 $0.0000 $122.2111 
99040201 D 70.00% 100.00% 

$0.00 $0.00 $366.63 $366.63 

Portable Toilets - Chemical 3.00 MONTH $00000 $0.0000 $118.9170 
99040501 D 70.00% 100.00% 

$0.00 $0.00 $356.75 $356.75 

Construction Photographs 1.00 SET $356. 7510 $0.0000 $0.0000 

99041101 D 70.00% 100.00% 

$509.64 $0.00 $0.00 $509.64 

Surveying - 2-man Crew 4.00 DAY $297.2925 $195.0239 $0.0000 

99041201 D 70.00% 100.00% 

$1,698.81 $780.10 $0.00 $2,478.91 

Contractor Costs I General Conditions Total $2,208.46 $780.10 $14,953.83 $17,942.38 

Decontamination Facilities 
Support during remediation . 

1,800 PSI Pressure Washer, 6 HP, 4.8 GPM 3.00 EACH $0.0000 $0.0000 $3,333.0057 

33170814 D 7000% 100.00% 

$0.00 $0.00 $9,999.02 $9,999.02 

8' x 36' Decontamination Trailer with 2 Showers , Fans 3.00 MONTH $00000 $0.0000 $535.1265 

33170822 D 70.00% 100.00% 

$0.00 $0.00 $1,605.38 $1,605.38 

DOT Steel Drum, 55 Gallon 8.00 EACH $00000 $0.0000 $50.9560 

33199921 D 70.00% 100.00% 

$0.00 $0.00 $407.65 $407.65 

Decontamination Facilities Total $0.00 $0.00 $12,012.04 $12,012.04 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Excavation, Trench/Channel 
Excavate source soils for disposal offsite in landfill 

Gravel , 6" Lifts 1,333.00 CY $1 .6037 $1 .5857 $11 .2376 

17030430 D 70.00% 100.00% 

$3,053.90 $2,113.74 $14,979.72 $20,147.36 

580K, 1 CY, Backhoe with Front-end Loader 100.00 HOUR $20. 7273 $13.9015 $0.0000 

17030431 D 70.00% 100.00% 

$2,961 .04 $1,390.15 $0.00 $4,351 .19 

Wood Sheeting, 8' Deep Excavation 2,400.00 SF $2.1155 $0.3035 $1 .3281 

17030905 D 70.00% 100.00% 

$7,253.14 $728.40 $3,187.44 $11,168.98 

2" Diameter Contractor's Trash Pump, 75 GPM 40.00 DAY $5.4995 $0.0871 $40.5669 

17031002 D 70.00% 100.00% 

$314.26 $3.48 $1 ,622.68 $1,940.42 

Excavation, Trench/Channel Total $13,582.35 $4,235.77 $19,789.84 $37,607.95 

Fencing 
require fencing during remediation activities. 

6' Galvanized Chain-link Fence 1,400.00 LF $0.8374 $0.0110 $12.6847 

18040107 D 70.00% 100.00% 

$1,674.80 $15.40 $17,758.58 $19,448.78 

6' Swing Gate, 12' Double 2.00 EACH $60.2645 $25.3900 $311.4430 

18040117 D 70.00% 100.00% 

$172.18 $50.78 $622.89 $845.85 

Hazardous Waste Signing 4.00 EACH $18. 7336 $0.2328 $30.4015 

18040501 D 70.00% 100.00% 

$107.05 $0.93 $121.61 $229.59 

Fencing Total $1,954.03 $67.11 $18,503.07 $20,524.22 

Groundwater Monitoring Wells 
install four groundwater monitoring wells. 

Mobilization/Demobilization Drilling Rig & Crew 1.00 LS $394.5190 $837.5562 $0.0000 

33010101 D 70.00% 100.00% 

$563.60 $837.56 $0.00 $1,401.15 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

4" PVC, Schedule 40, Well Casing 120.00 LF $1 .9728 $4.1878 $2.9301 

33230102 D 70.00% 100.00% 

$338.19 $502.54 $351 .61 $1,192.34 

4" PVC, Schedule 40, Well Screen 10 00 LF $2.6436 $5.6118 $11 .9332 

33230202 D 70.00% 100.00% 

$37.77 $56.1 2 $119.33 $213.22 

4" PVC, Well Plug 4.00 EACH $2.8934 $6.1423 $28.3070 

33230302 D 70.00% 100.00% 

$16.53 $24.57 $113.23 $154.33 

Hollow-stem Auger, 11" Outside Diameter Borehole for 4" 120.00 LF $8. 7681 $18.6131 $0.0000 
Well 

33231102 D 70.00% 100.00% 

$1,503.10 $2,233.57 $0.00 $3,736.67 

Split Spoon Sample, 2" x 24", During Drilling 30.00 EACH $0.0000 $0.0000 $29. 7293 

33231106 . D 70.00% 100.00% 

$0.00 $0.00 $891 .88 $891.88 

Standby for Drilling 4.00 EACH $49.3149 $104.6945 $0.0000 

33231121 D 70.00% 100.00% 

$281.80 $418.78 $0.00 $700.58 

Furnish 55 Gallon Drum for Drill Cuttings & Development 4.00 EACH $0.0000 $0.0000 $50.9560 
Water 

33231126 D 70.00% 100.00% 

$0.00 $0.00 $203.82 $203.82 

4" Well , Portland Cement Grout 1200 LF $0.0000 $0.0000 $1.6054 

33231812 D 70.00% 100 00% 

$0.00 $0.00 $19.26 $19.26 

4" Well , Bentonite Seal 4.00 EACH $11 .0991 $23.5612 $43.0874 

33232102 D 70.00% 100.00% 

$63.42 $94.24 $172.35 $330.02 

Protective Enclosure with Cover 4.00 EACH $49.3206 $104.6981 $241 .9667 

33232201 D 70.00% 100.00% 

$281 .83 $418.79 $967.87 $1 ,668.49 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

5' Guard Posts, Cast Iron, Concrete Fill 4.00 EACH $20.1681 $0.4397 $29.2574 
33232301 D 70 00% 100.00% 

$115.25 $1.76 $117.03 $234.03 

Groundwater Monitoring Wells Total $3,201.50 $4,587.93 $2,956.39 $10,745 .81 

Landfill Disposal 
landfill disposal of source soils 

Bulk Solid Hazardous Waste Loading Into Truck 1,666.00 CY $0.3727 $1 .0436 $0.0000 
33190102 D 7000% 100.00% 

$887.03 $1,738.64 $0.00 $2,625.66 

Transport Bulk Solid Hazardous Waste, Maximum 18 Ton 10,000.00 MILE $0.0000 $0.0000 $3.3297 
(per Mile) 

33190206 D 70.00% 100.00% 

$0.00 $0.00 $33,297.00 $33 ,297.00 

Landfill Hazardous Solid Bulk Waste by CY 1,333.00 CY $0.0000 $0.0000 $225.9423 
33197264 D 70.00% 100.00% 

$0.00 $0.00 $301,181.09 $301 ,181.09 

Landfill Disposal Total $887.03 $1,738.64 $334,478.09 $337,103.75 

Overhead Electrical Distribution 
Electrical power is required to operate equipment. 

Pole-mounted Transformer, 15 KV - 480/277 3 Phase 1.00 EACH $1,437.0323 $46. 7608 $9,428.2279 

20020101 D 70.00% 100.00% 

$2,052.90 $46.76 $9,428.23 $11,527.89 

477.0 ACSR Conductor 600.00 LF $3. 7875 $0.9276 $1.4270 

20020305 D 70.00% 100.00% 

$3,246.43 $556.56 $856.20 $4,659.19 

40' Class 3 Treated Power Pole 8.00 EACH $236.4308 $57.9008 $248.5365 

20020403 D 70.00% 100.00% 

$2,702.07 $463.21 $1,988.29 $5,153.56 

15 KV, 1/0 to 4/0 Conductor, Terminations & Splicing 2.00 EACH $308.5710 $1.4689 $78.5062 

20020546 D 70.00% 100.00% 

$881.63 $2.94 $157.01 $1,041.58 

~ -- FJJ. T)a,..;t 10/28/98 8:42:06 AM Page 41 



Safety 
Quantity/Unit Level Labor Equipment Materials Total 

150W High Pressu re Sodium Fixture 5.00 EACH $109 0945 $0.5856 $2 73.4257 

20030601 D 70 00% 100.00% 

$779.25 $2.93 $1,367.13 $2,149 .30 

1" Rigid Steel Conduit 100.00 LF $2.0929 $0.0120 $1.1298 

20039901 D 70.00% 100.00% 

$298.99 $1.20 $112.98 $413.17 

Overhead Electrical Distribution Total $9,961.26 $1,073 .59 $13,909.84 $24,944.70 

Professional Labor 
provide specifications, and oversite of site activities. 

Per Diem - Senior field technician 50.00 DAY $0.0000 $0.0000 $96.0000 

33010202 D 70.00% 100.00% 

$0.00 $0.00 $4,800.00 $4,800.00 

Senior Field Techn ician 400.00 HOUR $43. 7500 $0.0000 $0.0000 

33220117 D 70.00% 100.000fo. 

$25,000.00 $0.00 $0.00 $25,000.00 

Senior Project Manager 90.00 HOUR $83.2420 $0.0000 $0.0000 

33220123 D 70.00% 100.00% 

$10,702.54 $0.00 $0.00 $10,702.54 

Senior Contract Administrator 40.00 HOUR $52.0300 $0.0000 $0.0000 

33220125 D 70 00% 100 00% 

$2,973.14 $0.00 $0.00 $2,973.14 

Senior Project Hydrogeologist 200.00 HOUR $72.8400 $0.0000 $0.0000 

33220133 D 70.00% 100 00% 

$20,811 .43 $0.00 $0.00 $20,811.43 

Senior Health & Safety Officer 40.00 HOUR $39.5300 $0.0000 $0.0000 

33220150 D 7000% 100.00% 

$2,258.86 $0.00 $0.00 $2,258.86 

Attorney 40.00 HOUR $41 .6210 $0.0000 $0.0000 

33220152 D 70.00% 100.00% 

$2,378.34 $0.00 $0.00 $2,378.34 

~ .. F..LL 1)a.;i 10/28/98 8:42:06 AM Page 42 



Safety 
Quantity/Unit Level Labor Equipment 

Senior Word Processing/Clerical 40.00 HOUR $29.1400 $0.0000 

33220163 D 70.00% 100.00% 

$1,665.14 $0.00 

Field Engin eer - Average Cost 13.00 MWK $1 , 189.1700 $00000 

99010402 D 70.00% 100.00% 

$22,084.59 $0.00 

Site Project Manager - Average Cost 15.00 MWK $1,308.0870 $0.0000 

99110102 D 70.00% 100.00% 

$28,030 .44 $0.00 

Professional LaborTotal $115,904.48 $0.00 

Site Total $162,346.46 $14,725.97 

RA25-5 
SEAD 25 Fire Training and Demonstration Pad 

Soil and Groundwater impacted from petroleum hydrocarbons, BTEX, SVOCs and Pesticides. 

Source Removal and disposal in off-site landfill I Groundwater Extraction and treatment by Air Stripping 

Air Stripping 
Annual operating costs for air stripping 

Packing Reconditioning 

33130701 

Blower and Motor Maintenance and Repair 

33410201 

Electrical Charge 

33420101 

Analyses: Water and Liquids 
Annual monitoring of ground water plume. 

Volatile Organic Analysis (EPA 624) 

3302161 8 
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2.00 EACH 

D 

2.00 EACH 

D 

87,600.00 KWH 

D 

Air Stripping Total 

8.00 EACH 

D 

10/28/98 8:42:07 AM 

$749.3216 
70.00% 

$2,140.92 

$216.1483 
70.00% 

$617.57 

$0.0000 
70.00% 

$0.00 

$2,758.49 

$0.0000 
70.00% 

$0.00 

$1, 113.5693 
100.00% 

$2,227.14 

$81 .0852 
100.00% 

$162.17 

$0.0000 
100.00% 

$0.00 

$2,389.31 

$0.0000 
100.00% 

$0.00 

Materials 

$0.0000 

$0.00 

$0.0000 

$0.00 

$0.0000 

$0.00 

$4,800.00 

$484,190.49 

$0.0000 

$0.00 

$0.0000 

$0.00 

$0.0595 

$5,212.20 

$5,212.20 

$267.5633 

$2,140.51 

Total 

$1,665.14 

$22,084.59 

$28,030.44 

$120,704.48 

$661,262.93 

$4,368.06 

$779.74 

$5,212.20 

$10,359.99 

$2,140.51 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Analyses: Water and Liquids Total $0.00 $0.00 $2,140.51 $2,140.51 

Discharge to POTW 
annual costs for upkeep and discharge to POTW 

35 gpm, 660 lb fill , carbon absorption 2.00 EACH $159.2317 $39.0669 $5,470.1820 

33132012 D 70.00% 100.00% 

$454.95 $78.13 $10,940.36 $11,473 .45 

Wastewater Disposal Fee 1,300.00 KGAL $0.0000 $0.0000 $2.0000 

33197102 D 70.00% 100 00% 

$0.00 $0.00 $2,600.00 $2,600.00 

Discharge to POTWTotal $454.95 $78.13 $13,540.36 $14,073.45 

Monitoring 
Annual monitoring of groundwater. 

Van or Pickup Rental 2.00 DAY $0.0000 $0.0000 $35 6751 

33010102 D 70.00% 100.00% 

$0.00 $0.00 $71.35 $71.35 

Car or Van Mileage Charge 400.00 MILE $0.0000 $0.0000 $0.3568 

33010104 D 70.00% 100.00% 

$0.00 $0.00 $142.72 $142.72 

Per Diem 8.00 DAY $0.0000 $0.0000 $96.0000 

33010202 D 70.00% 100.00% 

$0.00 $0.00 $768.00 $768.00 

Mobilize Crew, 100 Miles, per Person 8.00 EACH $0.0000 $0.0000 $237.8340 

33010204 D 70.00% 100.00% 

$0.00 $0.00 $1,902.67 $1 ,902.67 

Organic Vapor Analyzer Rental , per Day 10.00 DAY $0.0000 $0.0000 $118.9178 

33020303 D 70 00% 100.00% 

$0.00 $0.00 $1,189.18 $1 ,189.18 

Level "D" PPE Rental per 2-Man CPT Crew 3.00 DAY $0.0000 $0.0000 $285.4008 

33020645 D 70.00% 100.00% 

$0.00 $0.00 $856.20 $856.20 
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Safety 
Quantity/Unit Level labor Equipment Materials Total 

40 ml, Clear Vial , Case of 72 1.00 EACH $0.0000 $0.0000 $104. 7659 

33022026 D 70.00% 100.00% 

$0.00 $0.00 $104.77 $104.77 

Custody Seals, Package of 10 1.00 EACH $00000 $0.0000 $1.3438 

33022034 D 70.00% 100.00% 

$0.00 $0.00 $1.34 $1.34 

Overnight Delivery, 6 - 10 Lb Package 8.00 LB $0.0000 $0.0000 $3.4843 

33022040 D 70.00% 100.00% 

$0.00 $0.00 $27.87 $27.87 

48 Quart Ice Chest 1.00 EACH $00000 $0.0000 $24 .5564 

33022045 D 70.00% 100.00% 

$0.00 $0.00 $24.56 $24.56 

Project Engineer 44.00 HOUR $52.0400 $0.0000 $0.0000 

33220105 D 70.00% 100.00% 

$3,271.09 $0.00 $0.00 $3,271.09 

Staff Hydrogeologist 44.00 HOUR $39.5300 $0.0000 $0.0000 

33220108 D 70.00% 100.00% 

$2,484.74 $0.00 $0.00 $2,484.74 

Senior Health & Safety Officer 4.00 HOUR $39.5300 $0.0000 $0.0000 

33220150 D 70.00% 100.00% 

$225.89 $0.00 $0.00 $225.89 

Disposable Bailer, Polyethylene, 1.5" Outside Diameter x 36" 4.00 EACH $0.0000 $0.0000 $7.0399 

33232407 D 70.00% 100.00% 

$0.00 $0.00 $28.16 $28.16 

Suspension Cable, Teflon Coated 15.00 FT $0.0000 $0.0000 $1 .0227 

33232422 D 70.00% 100.00% 

$0.00 $0.00 $15.34 $15.34 

Monitoring Total $5,981.71 $0.00 $5,132.16 $11,11 3.88 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Professional Labor 
Professional labor is required to review annual performance and to coordinate 
activities, and maintain any property restrictions such as deed restrictions, etc. 

Senior Project Manager 8.00 HOUR $83.2900 $0.0000 $0.0000 

332201 23 D 70.00% 100 00% 

$951.89 $0.00 $0.00 $951.89 

Senior Contract Administrator 8.00 HOUR $52.0300 $0.0000 $0.0000 

33220125 D 70.00% 100.00% 

$594.63 $0.00 $0.00 $594.63 

Senior Project Hydrogeologist 80.00 HOUR $72.8360 $0.0000 $0.0000 

33220133 D 70.00% 100.00% 

$8,324.11 $0.00 $0.00 $8,324.11 

Senior Health & Safety Officer 4.00 HOUR $39.5300 $0.0000 $0.0000 

33220150 D 70.00% 100.00% 

$225.89 $0.00 $0.00 $225.89 

Attorney 40.00 HOUR $41 .6210 $0.0000 $0.0000 

33220152 D 70.00% 100.00% 

$2,378.34 $0.00 $0.00 $2,378.34 

Senior Word Processing/Clerical 16.00 HOUR $29 2400 $0.0000 $0.0000 

33220163 D 70.00% 100.00% 

$668.34 $0.00 $0.00 $668.34 

Professional LaborTotal $13,143.20 $0.00 $0.00 $13,143.20 

Site Total $22,338 .35 $2,467.44 $26,025.23 $50,831 .02 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

RA25-5 Capital Costs 
(SEAO 25) Fire Training and Demonstration Pad. 

Soils impacted with petroleum hydrocarbons,BTEX, SVOC's and pesticides 

Source Removal and disposal in off-site landfill I Groundwater Extraction and treatment by Air Stripping 

Air Stripping 
air stripping of groundwater 

Ditch Excavation , Normal Soil, Haul Spoil 1 Mile for gw 355.00 CY $2.0057 $3.1864 $0.0000 
treatment 

17030202 D 70.00% 100 00% 

$1,017.18 $1,131.17 $0.00 $2,148.35 

Crawler-mounted , 1 CY, 215 Hydraulic Excavator 60.00 HOUR $25.2100 $421680 $0.0000 
17030230 D 70 00% 100.00% 

$2,160.86 $2,530.08 $0.00 $4,690.94 

4" Structural Slab on Grade 225.00 SF $1.3888 $0.1677 $1 .8464 

18020320 D 70.00% 100.00% 

$446.40 $37.73 $415.44 $899.57 

10,000 Gallon Horizontal Plastic Sump with 6" NPT 1.00 EACH $661 .9042 $76.6674 $8,822.4522 
Connection 

19040627 D 70.00% 100.00% 

$945.58 $76.67 $8,822.45 $9,844.70 

2", 60 PSI, Polyethylene Pipe 200.00 LF $1 .3398 $0.1942 $1.4627 

19070122 D 70.00% 100.00% 

$382.80 $38.84 $292.54 $714.18 

Geogrid, Nylon Geomatrix/PVC-coated Polyester 10,000.00 SF $0.0215 $0.0035 $1.4390 

33080525 D 70 00% 100.00% 

$307.14 $35.00 $14,390.00 $14,732.14 

4' Diameter Electric Automatic Pressure Filter Unit 1.00 EACH $1,606.9203 $550.2171 $6,729.3132 

33130102 D 70.00% 100.00% 

$2,295.60 $550.22 $6,729.31 $9,575.13 

Iron removal system 1.00 EACH $1,606.9203 $550.2171 $10,341 .8797 

33130103 D 70.00% 100.00% 

$2,295.60 $550.22 $10,341 .88 $13,187.70 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Install Ai r Stripper Tower, 1' - 3' Diameter, 13' - 20' High 1.00 EACH $2,620.6572 $303.5475 $0.0000 

33130705 D 70.00% 100 00% 

$3,743.80 $303.55 $0.00 $4,047.34 

Internal Parts for Air Stripper, < 20' High 1.00 SF $0.0000 $0.0000 $59.4585 

33130736 D 70.00% 100.00% 

$0.00 $0.00 $59.46 $59.46 

1" - 3.5" Packing for Air Stripper Tower 1.00 CF $0.0000 $0.0000 $8. 9188 
33130738 D 70.00% 100.00% 

$0.00 $0.00 $8 .92 $8.92 

Electrica l Controls for Air Stripper 1.00 EACH $1 ,050.7264 $65.3464 $5,279.9148 

33130741 D 70.00% 100.00% 

$1,501.04 $65.35 $5,279.91 $6,846.30 

2.0' Diameter Tower, Skid Mount 1.00 EACH $0.0000 $0.0000 $1 ,260.5202 

33130753 D 70.00% 100.00% 

$0.00 $0.00 $1,260.52 $1,260.52 

Water Level Sensor, Float Switch , with 50' Cable 1.00 EACH $0.0000 $0.0000 $511 .3431 

33231305 D 70.00% 100.00% 

$0.00 $0.00 $511.34 $511.34 

High Sump Level Switch for Avoiding Overflow 2.00 EACH $0.0000 $0.0000 $630.2601 

33231 306 D 70.00% 100 00% 

$0.00 $0.00 $1,260.52 $1,260.52 

2" Carbon Steel Pip'ng 250.00 LF $2.3645 $0.0486 $2.5330 

33260102 D 70.00% 100.00% 

$844.46 $12.15 $633.25 $1,489.86 

4" PVC Piping Including Fittings & Hangers 600.00 LF $7.2584 $0.2374 $3.5241 

33260404 D 70.00% 100.00% 

$6,221 .49 $142.44 $2,114.46 $8,478.39 

2" Ball Valve, Carbon Steel Trim 4.00 EACH $24.9488 $0.4281 $53.8100 

33270422 D 70.00% 100.00% 

$142.56 $1.71 $215.24 $359.52 
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Quantity/Unit Level Labor Equipment Materials Total 

2" Steel Tee 3.00 EACH $17.9684 $0.3687 $8.6215 

33270502 D 70 00% 100.00% 

$77.01 $1.11 $25.86 $103.98 

2" Steel 90-degree Elbow 4.00 EACH $12.1415 $0.2498 $5. 7675 

33270512 D 7000% 100.00% 

$69.38 $1.00 $23.07 $93.45 

50 GPM, 100' Head, 3 HP, Centrifugal Pump 1.00 EACH $272.5247 $4.3182 $1 ,831 .9634 

33290103 D 70.00% 100.00% 

$389.32 $4.32 $1 ,831.96 $2,225.60 

75 GPM, 2" Discharge, Cast-iron Sump Pump 1.00 EACH $329.8982 $5.2274 $2,433.5246 

33290402 D 70.00% 100.00% 

$471 .28 $5.23 $2,433.52 $2,910.04 

250 CFM, 6" Pressure, 3/4 HP, Blower 1.00 EACH $120.3084 $2.2119 $606.4767 

33310149 D 70.00% 100.00% 

$171.87 $2.21 $606.48 $780.56 

Pump & Motor Maintenance/Repair 3.00 EACH $216.1483 $81 .0852 $0.0000 

33410101 ·o 7000% 100.00% 

$926.35 $243.26 $0.00 $1 ,1 69.61 

Blower and Motor Maintenance and Repair 1.00 EACH $216.1483 $81 .0852 $0.0000 

33410201 D 70.00% 100.00% 

$308.78 $81.09 $0.00 $389.87 

Air Stripping Total $24,718.50 $5,813.33 $57,256.15 $87,787.97 

Analyses: Air and Gas 
analyze initially and on an annual basis 

Organic Vapor Analyzer Rental, per Month 2.00 MONTH $0.0000 $0.0000 $1 ,239.1151 

33020302 D 70.00% 100.00% 

$0.00 $0.00 $2,478.23 $2,478.23 

Analyses: Air and Gas Total $0.00 $0.00 $2,478.23 $2,478.23 
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Analyses: Soil , Sludge, and Sediment 
analyze source soils prior to and after disposal . 

TCLP (RCRA) (EPA 1311) 

33021702 

Volatile Organic Analysis (SW 5030/SW 8240) 

33021720 

Safety 
Quantity/Unit Level 

1000 EACH 

D 

8.00 EACH 

D 

Analyses: Soil, Sludge, and SedimentTotal 

Analyses: Water and Liquids 
Analyze surface water during removal of soils and groundwater on an annual 
basis. 

Volatile Organic Analysis (EPA 624) 

33021618 

4.00 EACH 

D 

Analyses: Water and Liquids Total 

Cleanup and Landscaping 
Cleanup and landscaping required after completion of remediation activities. 

General Area Cleanup 

17040101 

Load & Haul Debris, 5 Miles , Dumptruck 

17040103 

Area Preparation , 67% Level & 33% Slope 

18050101 

Seeding , Vegetative Cover 

18050402 

Watering with 3,08G-Gallon Tank Truck, Per Pass 

18050413 
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2.00 ACRE 

D 

30.00 CY 

D 

2.00 ACRE 

D 

2.00 ACRE 

D 

2.00 ACRE 

D 

10/28/98 8:42:11 AM 

Labor 

$00000 
70.00% 

$0.00 

$0.0000 
70.00% 

$0.00 

$0.00 

$0.0000 
70.00% 

$0.00 

$0.00 

$100.9011 
70.00% 

$288.29 

$0.8724 
70.00% 

$37.39 

$14.5041 
70.00% 

$41.44 

$35.9559 
70.00% 

$102.73 

$13.9861 
70.00% 

$39.96 

Equipment 

$0.0000 
100.00% 

$0.00 

$0.0000 
100 00% 

$0.00 

$0.00 

$0.0000 
100.00% 

$0.00 

$0.00 

Materials 

$1 ,861 .0511 

$18,610.51 

$267.5633 

$2,140.51 

$20,751.02 

$267.5633 

$1,070.25 

$1,070.25 

$95. 3650 $0. 0000 
100.00% 

$190.73 $0.00 

$2.5808 $0.0000 
100.00% 

$77.42 $0.00 

$30. 5622 $0. 0000 
100.00% 

$61.12 $0.00 

$57.2455 $1,654.7301 
100.00% 

$114.49 $3,309.46 

$22.2741 $2.3783 
100.00% 

$44.55 $4. 76 

Total 

$18,610.51 

$2,140.51 

$20,751.02 

$1,070.25 

$1,070.25 

$479.02 

$114.81 

$102.56 

$3,526.68 

$89.27 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Cleanup and Landscaping Total $509.81 $488.32 $3,314.22 $4,312.34 

Clear and Grub 
Required prior to initiating remediation activities. 

Light Brush without Grub, Clearing 2.00 ACRE $23.0699 $20.5489 $00000 
17010101 D 70.00% 100.00% 

$65.91 $41.10 $0.00 $107.01 

Clear and Grub Total $65.91 $41 .10 $0.00 $107.01 

Contractor Costs / General Conditions 
Support during construction and remediation . 

Van or Pickup Renta l 90.00 DAY $0.0000 $0.0000 $35.6751 
33010102 D 70.00% 100.00% 

$0.00 $0.00 $3,210.76 $3,210.76 

Mobilize Crew, >= 500 Miles, per Person 1.00 EACH $0.0000 $0.0000 $1 , 189. 1700 

33010201 D 70.00% 100.00% 

$0.00 $0.00 $1,1 89.1 7 $1,189.17 

Per Diem 90.00 DAY $0.0000 $0.0000 $96.0000 

3301 0202 D 70.00% 100.00% 

$0.00 $0.00 $8,640.00 $8,640.00 

Disposable Boot Covers (Tyvek) 100.00 PAIR $0.0000 $0.0000 $1 .3735 

33010421 D 70 00% 100.00% 

$0.00 $0.00 $137.35 $137.35 

Disposable Gloves (Latex) 100.00 PAIR $0.0000 $0.0000 $0.2276 

33010423 D 70.00% 100.00% 

$0.00 $0.00 $22.76 $22.76 

Disposable Coveralls (Tyvek) 100.00 EACH $0.0000 $0.0000 $3.5675 

33010425 D 70.00% 100.00% 

$0.00 $0.00 $356.75 $356.75 

Temporary Office 20' x 8' 3.00 MONTH $0.0000 $0.0000 $224.5510 

99040101 D 70.00% 100.00% 

$0.00 $0.00 $673.65 $673.65 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Temporary Storage Trailer 28' x 10' 3.00 MONTH $0.0000 $0.0000 $122.2111 
99040202 D 70 00% 100.00% 

$0.00 $0.00 $366.63 $366.63 

Portable Toilets - Chemical 3.00 MONTH $0.0000 $0.0000 $118.9170 

99040501 D 70.00% 100.00% 

$0.00 $0.00 $356.75 $356.75 

Construction Photographs 1.00 SET $356. 7510 $0.0000 $0.0000 
99041101 D 70.00% 100.00% 

$509.64 $0.00 $0.00 $509.64 

Surveying - 2-man Crew 4.00 DAY $297.2925 $195.0239 $0.0000 

99041201 D 70 00% 100.00% 

$1,698.81 $780.10 $0.00 $2,478.91 

Contractor Costs I General Conditions Total $2,208.46 $780.10 $14,953.83 $17,942.38 

Decontamination Facilities 
Oecon. facilities to support remediation and construction activities. 

1,800 PSI Pressure Washer, 6 HP, 4.8 GPM 3.00 EACH $0.0000 $0.0000 $3,333.0057 

33170814 D 70.00% 100.00% 

$0.00 $0.00 $9,999.02 $9,999.02 

8' x 36' Decontamination Trailer with 2 Showers, Fans 3.00 MONTH $0.0000 $0.0000 $535.1265 

33170822 D 70.00% 100.00% 

$0.00 $0.00 $1,605.38 $1,605.38 

DOT Steel Drum, 55 Gallon 8.00 EACH $0.0000 $0.0000 $50.9560 

33199921 D 70.00% 100.00% 

$0.00 $0.00 $407.65 $407.65 

Decontamination Facilities Total $0.00 $0.00 $12,012.04 $12,012.04 

Discharge to POTW 
Discharge of air stripper discharge to site sanitary treatment system.stimate. 

Medium Brush, Medium Trees, Clear, Grub, Haul 0.25 ACRE $1,882.0673 $1 ,937.3439 $0.0000 

17010107 D 70.00% 100.00% 

$672.17 $484.34 $0.00 $1,156.50 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Demolish Bituminous Pavement with Air Equipment 2000CY $14 . 7695 $5.1372 $0.0000 

17020203 D 70.00% 100.00% 

$421.99 $102.74 $0.00 $524.73 

Trenching to 48" Deep, Including Backfill & Compaction 177.00 CY $2.1669 $1 .0047 $0.0000 

17030255 D 70.00% 100.00% 

$547.92 $177.83 $0.00 $725.75 

Soi l, 5 Miles, Dump Truck, Load/Haul Spoil From Trench 133.00 CY $0. 7849 $1 .6768 $0.0000 

17030282 D 70.00% 100.00% 

$149.13 $223.01 $0.00 $372.15 

Compact Soil with Vibrating Plate 133. 00 CY $1 .8449 $0.1234 $0.0000 

17030511 D 70.00% 100.00% 

$350.53 $16.41 $0.00 $366.94 

4", Class 50, Bell & Spigot Sanitary Sewer, Cast-iron Pipe 600.00 LF $1 .3319 $0.0238 $3.8173 

19020101 D 70.00% 100 00% 

$1,141.63 $14.28 $2,290.38 $3,446.29 

Precast, CIP Base, 4' Diameter, 6' Deep, Manhole 1.00 EACH $172. 7463 $51 .5322 $331 .3798 

19020201 D 70.00% 100.00% 

$246.78 $51.53 $331.38 $629.69 

35 GPM, 660 Lb Fill , H-d Polyethylene-lined Steel, 1.00 EACH $159.2317 $39.0669 $5,470.1820 
Permanent activated carbon 

33132012 D 70.00% 100.00% 

$227.47 $39.07 $5,470.18 $5,736.72 

Discharge to POTWTotal $3,757.61 $1,109.22 $8,091 .94 $12,958.77 

Excavation, Trench/Channel 
Excavate source soils for offsite disposal 

Gravel , 6" Lifts 1,333.00 CY $1 .6037 $1 .5857 $11.2376 

17030430 D 70.00% 100.00% 

$3,053.90 $2,113.74 $14,979.72 $20,147.36 

580K, 1 CY, Backhoe with Front-end Loader 100.00 HOUR $20. 7273 $13.9015 $0.0000 

17030431 D 70.00% 100.00% 

$2,961.04 $1,390.15 $0.00 $4,351.19 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Wood Sheeting, 8' Deep Excavation 2,400.00 SF $2.1155 $0.3035 $1 .3281 

17030905 D 70.00% 100 00% 

$7 ,253 .14 $728.40 $3,187.44 $11 ,1 68.98 

2" Diameter Contractor's Trash Pump, 75 GPM 40.00 DAY $5.4995 $0.0871 $40.5669 

17031002 D 70.00% 100.00% 

$314.26 $3.48 $1,622.68 $1 ,940.42 

Excavation, Trench/Channel Total $13 ,582.35 $4,235.77 $19,789.84 $37 ,607.95 

Fencing 
Provide fencing during remediation activities. 

6' Galvanized Chain-link Fence 1,400.00 LF $0.8374 $0.0110 $12.6847 

18040107 D 70.00% 100.00% 

$1,674.80 $15.40 $17,758.58 $19,448.78 

6' Swing Gate, 12' Double 2.00 EACH $60.2645 $25.3900 $311.4430 

18040117 D 70.00% 100.00% 

$172.18 $50.78 $622.89 $845.85 

Hazardous Waste Signing 4.00 EACH $18. 7336 $0.2328 $30.4015 

18040501 D 70.00% 100 00% 

$107.05 $0.93 $121.61 $229.59 

Fencing Total $1,954.03 $67.11 $18,503.07 $20,524.22 

Groundwater Monitoring Wells 
Install four groundwater monitoring wells for monitoring groundwater. 

Mobilization/Demobilization Drilling Rig & Crew 1.00 LS $394.5190 $837.5562 $0.0000 

33010101 D 70.00% 100.00% 

$563.60 $837.56 $0.00 $1,401 .15 

4" PVC, Schedule 40, Well Casing 60.00 LF $1 .9728 $4 .1878 $29301 

33230102 D 70.00% 100.00% 

$169.10 $251.27 $175.81 $596.17 

4" PVC, Schedule 40, Well Screen 1000 LF $2.6436 $5.6118 $11 .9332 

33230202 D 70.00% 100.00% 

$37.77 $56.12 $119.33 $213.22 

~ .. FJl Ddi..:L 10/28/98 8:42:14 AM Page 54 



Safety 
Quantity/Unit Level Labor Equipment Materials Total 

4" PVC, Well Plug 4.00 EACH $2.8934 $6.1423 $28.3070 

33230302 D 70.00% 100.00% 

$16 .53 $24.57 $113.23 $154.33 

Hollow-stem Auger, 11" Outside Diameter Borehole for 4" 120.00 LF $8. 7681 $18.6131 $0.0000 
Well 

33231102 D 70.00% 100.00% 

$1,503.10 $2,233 .57 $0.00 $3,736.67 

Split Spoon Sample, 2" x 24", During Drilling 30.00 EACH $0.0000 $0.0000 $29. 7293 

33231106 D 70.00% 100.00% 

$0.00 $0.00 $891.88 $891.88 

Standby for Drilling 4.00 EACH $49.3149 $104.6945 $0.0000 

33231121 D 70.00% 100 00% 

$281.80 $418.78 $0.00 $700.58 

Furnish 55 Gallon Drum for Drill Cuttings & Development 4.00 EACH $0.0000 $0.0000 $50.9560 
Water 

33231126 D 70 00% 100.00% 

$0.00 $0.00 $203.82 $203.82 

Surface Pad, Concrete, 2' x 2' x 4" 4.00 EACH $0.7119 $0.0473 $3.1709 

33231504 D 70.00% 100.00% 

$4.07 $0.19 $12.68 $16.94 

4" Well , Portland Cement Grout 12.00 LF $0.0000 $0.0000 $1 .6054 

33231812 D 70.00% 100.00% 

$0.00 $0.00 $1 9.26 $19.26 

4" Well , Bentonite Seal 4.00 EACH $11 .0991 $23.5612 $43.0874 

33232102 D 70.00% 100.00% 

$63.42 $94.24 $172.35 $330.02 

Protective Enclosure with Cover 4.00 EACH $49.3206 $104.6981 $241 .9667 

33232201 D 70.00% 100.00% 

$281 .83 $418.79 $967.87 $1,668.49 

Groundwater Monitoring Wells Total $2,921.22 $4,335.09 $2,676.23 $9,932.54 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Landfill Disposal 
Disposal of source soils at a landfill. 

Bulk Solid Hazardous Waste Loading Into Truck 1,900.00 CY $0.3727 $1 .0436 $0.0000 
33190102 D 70.00% 100.00% 

$1,011.61 $1,982.84 $0.00 $2,994.45 

Transport Bulk Sol id Hazardous Waste, Maximum 18 Ton 10,500.00 MILE $0.0000 $0.0000 $3.3297 
(per Mile) 

33190206 D 70.00% 100.00% 

$0.00 $0.00 $34,961.85 $34,961.85 

Landfill Hazardous Solid Bulk Waste by CY 1,333.00 CY $0.0000 $0.0000 $225.9423 
33197264 D 70.00% 100.00% 

$0.00 $0.00 $301,181.09 $301 ,181 .09 

Landfill Nonhaz Solid Bulk Waste from POTW tren ch) 200.00 CY $0.0000 $0.0000 $70.0000 
33197270 D 70.00% 100.00% 

$0.00 $0.00 $14,000.00 $14,000.00 

Landfill Disposal Total $1,011.61 $1,982.84 $350,142.94 $353,137.39 

Overhead Electrical Distribution 
Provide electrics/ power to air stripping equipment. 

Pole-mounted Transformer, 15 KV - 480/277 3 Phase 1.00 EACH $1,437.0323 $46. 7608 $9,428.2279 
20020101 D 70.00% 100.00% 

$2,052.90 $46.76 $9,428.23 $11 ,527.89 

477.0 ACSR Conductor 600.00 LF $3. 7875 $0.9276 $1.4270 
20020305 D 70.00% 100.00% 

$3,246.43 $556.56 $856.20 $4,659.19 

40' Class 3 Treated Power Pole 8.00 EACH $236.4308 $57.9008 $248.5365 

20020403 D 70.00% 100.00% 

$2,702.07 $463.21 $1 ,988.29 $5,153.56 

5 KV, 1/0 to 4/0 Conductor, Terminations & Splicing 2.00 EACH $158.6935 $0. 7554 $370.4154 

20020545 D 70.00% 100.00% 

$453.41 $1 .51 $740.83 $1,195.75 

150W High Pressure Sodium Fixture 5.00 EACH $109.0945 $0.5856 $273.4257 

20030601 D 70.00% 100.00% 

$779.25 $2.93 $1,367.13 $2,149.30 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

1" Rigid Steel Conduit 100.00 LF $2.0929 $0.0120 $1 .1298 

20039901 D 70 00% 100 00% 

$298.99 $1.20 $112.98 $413.17 

Overhead Electrical Distribution Total $9,533.04 $1 ,072.17 $14,493.66 $25 ,098.87 

Professional Labor 
Provide engineering and design support during specification preparation 
,evaluation of bids and coordinating site work and interfacing with regulatory 
agncies and Army. 

Per Diem 50.00 DAY $0.0000 $0.0000 $96.0000 
33010202 D 70.00% 100.00% 

$0.00 $0.00 $4,800.00 $4,800.00 

Senior Field Technician 400.00 HOUR $43. 7500 $0.0000 $0.0000 
33220117 D 70.00% 100.00% 

$25,000.00 $0.00 $0.00 $25,000.00 

Senior Project Manager 90.00 HOUR $83.2400 $0.0000 $0.0000 

33220123 D 70.00% 100.00% 

$10,702.29 $0.00 $0.00 $10,702.29 

Senior Contract Administrator 40.00 HOUR $520300 $0.0000 $0.0000 

33220125 D 70.00% 100.00% 

$2,973.14 $0.00 $0.00 $2,973.14 

Senior Project Hydrogeologist 200.00 HOUR $72.8400 $0.0000 $0.0000 

33220133 D 70.00% 100.00% 

$20,811 .43 $0.00 $0.00 $20,811.43 

Senior Health & Safety Officer 40.00 HOUR $39.5300 $0.0000 $0.0000 

33220150 D 70.00% 100 00% 

$2,258.86 $0.00 $0.00 $2,258.86 

Senior Word Processing/Clerical 40.00 HOUR $29.2400 $0.0000 $0.0000 

33220163 D 70.00% 100.00% 

$1,670.86 $0.00 $0.00 $1,670.86 

Field Engineer - Average Cost 1300 MWK $1, 189.1700 $0.0000 $0.0000 

99010402 D 70.00% 100.00% 

$22,084.59 $0.00 $0.00 $22,084.59 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Site Project Manager - Average Cost 15.00 MWK $1 ,308.0870 $0.0000 $0.0000 

99110102 D 7000% 100.00% 

$28,030.44 $0.00 $0.00 $28,030.44 

Professional LaborTotal $113,531.59 $0.00 $4,800.00 $118,331.59 

Site Total $173,794.14 $19,925.03 $530,333 .42 $724,052.59 

RA25-6 
Sead 25 Fire Training and Demonstration Pad 

Soil and Groundwater impacted from petroleum hydrocarbons, BTEX , SVOC's and Pesicides. 

Source Removal and disposal in off-site landfill I in-situ air sparging of Groundwater plume 

Air Sparging 
Air sparging annual costs, including electrical 

Operational Labor Cost 20.00 DAY $626.8065 $24.3571 $00000 

33132311 D 70.00% 100.00% 

$17,908.76 $487.14 $0.00 $18,395.90 

Electrical Charge 87,600.00 KWH $0.0000 $0.0000 $0.0595 

33420101 D 70 00% 100.00% 

$0.00 $0.00 $5,212.20 $5,212.20 

Miscellaneous Electrical Site Usage 12.00 MONTH $0.0000 $0.0000 $237.8340 

33420106 D 70 00% 100.00% 

$0.00 $0.00 $2,854.01 $2,854.01 

Air Sparging Total $17,908.76 $487.14 $8,066.21 $26,462.11 

Analyses: Water and Liquids 
Annual groundwater monitoring wee/ analysis. 

Volatile Organic Analysis (EPA 624) 8.00 EACH $0.0000 $0.0000 $267.5633 

33021618 D 70.00% 100.00% 

$0.00 $0.00 $2,140.51 $2,140.51 

Analyses: Water and Liquids Total $0.00 $0.00 $2,140.51 $2,140.51 

Monitoring 
Annual cost to perform monitoring. 

Car or Van Mileage Charge 400.00 MILE $0.0000 $0.0000 $0.3568 

33010104 D 70.00% 100.00% 

$0.00 $0.00 $142.72 $142.72 
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Quantity/Unit Level Labor Equipment Materials Total 

Per Diem 8.00 DAY $0.0000 $0.0000 $96.0000 
33010202 D 70.00% 100 00% 

$0.00 $0.00 $768.00 $768.00 

Mobilize Crew, 100 Miles, per Person 8.00 EACH $0.0000 $0.0000 $237.8340 
33010204 D 70.00% 100.00% 

$0.00 $0.00 $1,902.67 $1 ,902.67 

Organic Vapor Analyzer Rental , per Day 5.00 DAY $0.0000 $0.0000 $1189178 
33020303 D 70.00% 100.00% 

$0.00 $0.00 $594.59 $594.59 

Level "D" PPE Rental per 2-Man CPT Crew 3.00 DAY $0.0000 $0.0000 $285.4008 
33020645 D 70.00% 100.00% 

$0.00 $0.00 $856.20 $856.20 

40 ml , Clear Vial , Case of 72 1.00 EACH $0.0000 $0.0000 $104. 7659 
33022026 D 70.00% 100.00% 

$0.00 $0.00 $104.77 $104.77 

Custody Seals, Package of 10 1.00 EACH $0.0000 $0.0000 $1 .3438 
33022034 D 70.00% 100.00% 

$0.00 $0.00 $1.34 $1.34 

Overnight Delivery, 6 - 10 Lb Package 8.00 LB $0.0000 $0.0000 $3.4843 

33022040 D 70.00% 100.00% 

$0.00 $0.00 $27.87 $27.87 

48 Quart Ice Chest 1.00 EACH $0.0000 $0.0000 $24.5564 

33022045 D 70.00% 100.00% 

$0.00 $0.00 $24.56 $24.56 

Project Manager 44.00 HOUR $60.3600 $0.0000 $0.0000 

33220101 D 70.00% 100.00% 

$3,794.06 $0.00 $0.00 $3,794.06 

Project Hydrogeologist 44.00 HOUR $52.0300 $0.0000 $0.0000 

33220106 D 70.00% 100.00% 

$3,270.46 $0.00 $0.00 $3,270.46 
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Senior Word Processing/Clerical 20.00 HOUR $29.2400 $0.0000 $0.0000 

33220163 D 70.00% 100.00% 

$835.43 $0.00 $0.00 $835.43 

Disposable Bailer, Polyethylene, 1.5" Outside Diameter x 36" 4.00 EACH $0 0000 $0.0000 $7.0399 

33232407 D 70.00% 100.00% 

$0.00 $0.00 $28.16 $28.16 

Suspension Cable, Teflon Coated 20.00FT $0.0000 $0.0000 $1 .0227 

33232422 D 70.00% 100.00% 

$0.00 $0.00 $20.45 $20.45 

Monitoring Total $7,899.94 $0.00 $4,471.34 $12,371.28 

Professional Labor 
professional Labor is required to evaluate performance and coordinate 
activities. 

Senior Project Manager 8.00 HOUR $84.2420 $0.0000 $0.0000 

33220123 D 70.00% 100.00% 

$962.77 $0.00 $0.00 $962.77 

Senior Project Hydrogeologist 80.00 HOUR $72.8400 $0.0000 $0.0000 

33220133 D 70.00% 100.00% 

$8,324.57 $0.00 $0.00 $8,324.57 

Senior Health & Safety Officer 4.00 HOUR $39.5300 $0.0000 $0.0000 

33220150 D 70.00% 100.00% 

$225.89 $0.00 $0.00 $225.89 

Attorney 40.00 HOUR $41 .6210 $0.0000 $0.0000 

33220152 D 70.00% 100.00% 

$2,378.34 $0.00 $0.00 $2,378 .34 

Senior Word Processing/Clerical 16.00 HOUR $29.4000 $0.0000 $0.0000 

33220163 D 70.00% 100.00% 

$672.00 $0.00 $0.00 $672.00 

Professional LaborTotal $12,563.57 $0.00 $0.00 $12,563.57 

Site Total $38,372.27 $487.14 $14,678.05 $53,537.46 
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RA25-6 Capital Costs 
(SEAD 25) Fire Training and Demonstration Pad. 

Safety 
Quantity/Unit Level 

Soils impacted with petroleum hydrocarbons, BTEX, SVOC's and pesticides .. 

Labor Equipment Materials Total 

Source removal and disposal at off-site landfill I in situ air sparging of ground water. Air sparging will operate for approximately 1 O years and 
groundwater monitoring will continue for 30 years . 

Air Sparging 
Air sparging plume. 

Crawler-mounted, 2 CY, 235 Hydraulic Excavator 80.00 HOUR $25.2100 $92.9693 $0.0000 
17030232 D 70.00% 100.00% 

$2,881.14 $7,437.54 $0.00 $10,318.69 

Backfill, Large Spread Footing Excavated Material , 950, 3 CY 80.00 CY $0.5946 $1 .3794 $0.0000 
17030416 D 70.00% 100 00% 

$67.95 $110.35 $0.00 $178 .31 

Gravel , 6" Lifts 80.00 CY $1 .6037 $1 .5857 $11.2376 
17030430 D 70.00% 100.00% 

$183.28 $126.86 $899.01 $1 ,209.1 4 

580K, 1 CY, Backhoe with Front-end Loader 60.00 HOUR $20. 7273 $13.9015 $0.0000 

17030431 D 70.00% 100.00% 

$1 ,776.63 $834.09 $0.00 $2,610.72 

Wood Sheeting , 8' Deep Excavation 2,400.00 SF $2.1155 $0.3035 $1 .3281 

17030905 D 70.00% 100.00% 

$7,253.14 $728.40 $3,187.44 $11,168.98 

Mobilization/Demobilization Drilling Rig & Crew 1.00 LS $394.5190 $837.5562 $0.0000 

33010101 D 70.00% 100.00% 

$563.60 $837.56 $0.00 $1,401 .15 

Organic Vapor Analyzer Rental , per Day 60.00 DAY $0.0000 $0.0000 $118.9178 

33020303 D 70.00% 100.00% 

$0.00 $0.00 $7,135.07 $7,135.07 

Geogrid , Nylon Geomatrix/PVC-coated Polyester 4,000.00 SF $0.0215 $0.0035 $1.4390 

33080525 D 70.00% 100.00% 

$122.86 $14.00 $5,756.00 $5,892.86 

~ ·- fJJ. l),:(d 10/28/98 8:42:19 AM Page 61 



Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Blower 170 SCFM, 10. 3 HP, 10 PSI 1.00 EACH $881 .0901 $17.5189 $3,460.4847 

33139002 D 70 00% 100 00% 

$1 ,258.70 $17.52 $3,460.48 $4,736.70 

Surface Pad , Concrete, 2' x 2' x 4" 1.00 EACH $0. 7119 $0.0473 $3.1709 

33231 504 D 70.00% 100.00% 

$1.02 $0.05 $3.17 $4.24 

5' Guard Posts, Cast Iron, Concrete Fill 2.00 EACH $20.1681 $0.4397 $29.2574 

33232301 D 70.00% 100.00% 

$57.62 $0.88 $58.51 $117.02 

4" PVC, Schedule 40, Manifold Piping 600.00 LF $3.6232 $0.0745 $2.5930 

33260408 D 70.00% 100.00% 

$3,105.60 $44.70 $1,555.80 $4,706.10 

4" PVC, Schedul e 40, Tee 6.00 EACH $37.4394 $0 7703 $8.4915 

33270104 D 70.00% 100 00% 

$320.91 $4.62 $50.95 $376 .48 

4" PVC, 90 Degree, Elbow 5.00 EACH $28.0795 $0.5776 $5. 7318 

33270114 D 70.00% 100.00% 

$200.57 $2.89 $28.66 $232.11 

Press ure Gauge 2.00 EACH $31.2708 $0.4644 $98.1353 

33310209 D 70.00% 100 00% 

$89.35 $0.93 $196.27 $286.54 

Air Sparging Total $17,882.36 $10,160.38 $22,331.37 $50,374.11 

Analyses: Air and Gas 
Analyze air during remediation process. 

Orga nic Vapor Analyzer Rental, per Month 2.00 MONTH $0.0000 $0.0000 $1 ,239.1151 

33020302 D 70 00% 100.00% 

$0.00 $0.00 $2,478.23 $2,478.23 

Analyses: Air and Gas Total $0.00 $0.00 $2,478.23 $2,478.23 
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Analyses: Soil, Sludge, and Sediment 
Analyze source soils. 

TCLP (RCRA) (EPA 1311) 

33021702 

Volatile Organic Analysis (SW 5030/SW 8240) 

33021720 

Safety 
Quantity/Unit Level 

1000 EACH 

D 

8.00 EACH 

D 

Analyses: Soil, Sludge, and SedimentTotal 

Analyses: Water and Liquids 
Analyze surface and groundwater during remediation .. 

Volatile Organic Analys is (EPA 624) 

33021618 

4.00 EACH 

D 

Analyses: Water and liquids Total 

Cleanup and Landscaping 
Cleanup and landscaping at completion of remediation activities. 

General Area Cleanup 

17040101 

Load & Haul Debris, 5 Miles, Dumptruck 

17040103 

Seeding , Vegetative Cover 

18050402 

Fertilize, 800 Lbs/Acre, Push Rotary 

18050409 

Watering with 3,000-Gallon Tank Truck, Per Pass 

18050413 

~ -- F.Jl.1><-td 

2.00 ACRE 

D 

1000 CY 

D 

2.00 ACRE 

D 

2.00 ACRE 

D 

2.00 ACRE 

D 

10/28/98 8:42:20 AM 

Labor 

$0.0000 
70.00% 

$0.00 

$0.0000 
70.00% 

$0.00 

$0.00 

$0.0000 
70.00% 

$0.00 

$0.00 

$100.9011 
70.00% 

$288.29 

$0.8724 
70.00% 

$12.46 

$359559 
70.00% 

$102.73 

$15.0311 
70.00% 

$42.95 

$13.9861 
70.00% 

$39.96 

Equipment 

$0.0000 
100.00% 

$0.00 

$0.0000 
100.00% 

$0.00 

$0.00 

$0.0000 
100.00% 

$0.00 

$0.00 

Materials 

$1,861 .0511 

$18,610.51 

$2675633 

$2,140.51 

$20,751.02 

$267.5633 

$1,070.25 

$1,070.25 

$95.3650 $0 0000 
100.00% 

$190.73 $0.00 

$2. 5808 $0. 0000 
100.00% 

$25.81 $0.00 

$57.2455 $1,654.7301 
100.00% 

$114.49 $3,309.46 

$30.0266 $31 .0731 
100.00% 

$60.05 $62.15 

$22.2741 $2.3783 
100.00% 

$44.55 $4.76 

Total 

$18,610.51 

$2,140.51 

$20,751.02 

$1,070.25 

$1,070.25 

$479.02 

$38.27 

$3,526.68 

$165.15 

$89.27 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Mowing 2.00 ACRE $11 .2562 $3.7814 $0.0000 

18050415 D 70.00% 100.00% 

$32.16 $7.56 $0.00 $39.72 

Cleanup and Landscaping Total $518.55 $443 .1 9 $3,376.36 $4,338.11 

Clear and Grub 
Clear work area prior to initiating remediation activities. 

Light Brush without Grub, Clearing 2.00 ACRE $23.0699 $20.5489 $0.0000 
17010101 D 70.00% 100.00% 

$65.91 $41.10 $0.00 $107.01 

Clear and Grub Total $65.91 $41 .1 0 $0.00 $107.01 

Contractor Costs I General Conditions 
Support during construction and remediation . 

Van or Pickup Rental 90.00 DAY $0.0000 $0.0000 $35.6751 

33010102 D 70.00% 100.00% 

$0.00 $0.00 $3,210.76 $3,210.76 

Mobilize Crew, >= 500 Miles, per Person 1.00 EACH $0.0000 $0.0000 $1 , 189.1700 

33010201 D 70 00% 100.00% 

$0.00 $0.00 $1 ,189.17 $1,189.17 

Per Diem 90.00 DAY $0.0000 $0.0000 $96.0000 

33010202 D 70.00% 100.00% 

$0.00 $0.00 $8,640.00 $8,640.00 

Disposable Boot Covers (Tyvek) 100.00 PAIR $0.0000 $0.0000 $1 .3735 

33010421 D 70.00% 100.00% 

$0.00 $0.00 $137.35 $137.35 

Disposable Gloves (Latex) 100.00 PAIR $0.0000 $0.0000 $0.2276 

33010423 D 70.00% 100 00% 

$0.00 $0.00 $22.76 $22.76 

Disposable Coveralls (Tyvek) 100.00 EACH $0.0000 $0.0000 $3.5675 

33010425 D 70.00% 100.00% 

$0.00 $0.00 $356.75 $356.75 

~ -- F.11. l)a..;L 10/28/98 8:42:21 AM Page 64 



Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Temporary Office 20' x 8' 3.00 MONTH $0.0000 $0.0000 $224.5510 

99040101 D 70.00% 100.00% 

$0.00 $0.00 $673.65 $673.65 

Temporary Storage Tra iler 28' x 1 O' 3.00 MONTH $0.0000 $0.0000 $122.2111 

99040202 D 70 00% 100.00% 

$0.00 $0.00 $366.63 $366.63 

Portable Toilets - Chemical 3.00 MONTH $0.0000 $0.0000 $118.9170 

99040501 D 70.00% 100.00% 

$0.00 $0.00 $356.75 $356.75 

Construction Photographs 1.00 SET $356. 7510 $0.0000 $0.0000 

99041101 D 70.00% 100.00% 

$509.64 $0.00 $0.00 $509.64 

Surveying - 2-man Crew 4.00 DAY $297.2925 $195.0239 $0.0000 

99041201 D 70.00% 100.00% 

$1 ,698.81 $780.10 $0.00 $2,478.91 

Contractor Costs/ General Conditions Total $2,208.46 $780.1 0 $14,953 .83 $17,942.38 

Decontamination Facilities 
Suppoprt during construction and remediation . 

1,800 PSI Pressure Washer, 6 HP, 4.8 GPM 3.00 EACH $0.0000 $0.0000 $3,333.0057 

33170814 D 70. 00% 100.00% 

$0.00 $0.00 $9,999.02 $9,999.02 

8' x 36' Decontamination Trailer with 2 Showers, Fans 3.00 MONTH $0.0000 $0.0000 $535.1265 

33170822 D 70 00% 100.00% 

$0.00 $0.00 $1,605.38 $1,605.38 

DOT Steel Drum, 55 Gallon 8.00 EACH $0.0000 $0.0000 $50.9560 

33199921 D 70.00% 100.00% 

$0.00 $0.00 $407.65 $407.65 

Decontamination Facilities Total $0.00 $0.00 $12,012.04 $12,012.04 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Excavation , Trench/Channel 
Excavation of source soils. 

Gravel , 6" Lifts 1,333.00 CY $1 .6037 $1 .5857 $11 .2376 
17030430 D 70.00% 100.00% 

$3,053.90 $2,113.74 $14,979.72 $20,147.36 

580K, 1 CY, Backhoe with Front-end Load er 100.00 HOUR $20. 7273 $13.9015 $0.0000 
17030431 D 70.00% 100.00% 

$2,961.04 $1,390.15 $0.00 $4,351.19 

Wood Sheeting , 8' Deep Excavation 2,400.00 SF $2.1155 $0.3035 $1 .3281 
17030905 D 70.00% 100.00% 

$7,253.14 $728.40 $3,187.44 $11,168.98 

2" Diameter Contractor's Trash Pump, 75 GPM 40.00 DAY $5.4995 $0.0871 $40 5669 
17031002 D 70.00% 100.00% 

$314.26 $3.48 $1,622.68 $1,940.42 

Excavation, Trench/Channel Total $13,582.35 $4,235.77 $19,789.84 $37,607.95 

Fencing 
Fence required during remediation activities. 

6' Galvanized Chain-link Fence 1,400.00 LF $0.8374 $0.0110 $12.6847 
18040107 D 70.00% 100.00% 

$1,674.80 $15.40 $17,758.58 $19,448.78 

6' Swing Gate, 12' Double 2.00 EACH $60.2645 $25.3900 $311.4430 

18040117 D 70.00% 100.00% 

$172.18 $50.78 $622.89 $845.85 

Hazardous Waste Signing 4.00 EACH $18. 7336 $0.2328 $30.4015 

18040501 D 70.00% 100.00% 

$107.05 $0.93 $121.61 $229.59 

Fencing Total $1,954.03 $67.11 $18,503.07 $20,524.22 

Groundwater Monitoring Wells 
Install four groundwater monitoring wells. 

Mobilization/Demobilization Drilling Rig & Crew 1.00 LS $394.5190 $837.5562 $0.0000 

33010101 D 70.00% 100.00% 

$563.60 $837.56 $0.00 $1,401.15 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

4" PVC, Schedule 40, Well Casing 120.00 LF $1 .9728 $4.1878 $2.9301 

33230102 D 70.00% 100.00% 

$338.19 $502.54 $351.61 $1,192.34 

4" PVC, Schedule 40, Well Screen 60.00 LF $2.6436 $5.6118 $11.9332 

33230202 D 70.00% 100.00% 

$226.59 $336.71 $71 5.99 $1,279.29 

4" PVC, Well Plug 4.00 EACH $2.8934 $6.1423 $28.3070 

33230302 D 70.00% 100.00% 

$16.53 $24.57 $113.23 $154.33 

Hollow-stem Auger, 11" Outside Diameter Boreho le for 4" 90.00 LF $8. 7681 $18.6131 $0.0000 
Well 

33231102 D 70.00% 100.00% 

$1,127.33 $1,675.18 $0.00 $2,802.51 

Split Spoon Sample, 2" x 24", During Drilling 30.00 EACH $0.0000 $0.0000 $29. 7293 

33231106 D 70.00% 100.00% 

$0.00 $0.00 $891 .88 $891.88 

Standby for Drilling 4.00 EACH $49.3149 $104.6945 $0.0000 

33231121 D 70.00% 100.00% 

$281.80 $418.78 $0.00 $700.58 

Furnish 55 Gallon Drum for Drill Cuttings & Development 4.00 EACH $0.0000 $0.0000 $50.9560 
Water 

33231126 D 70.00% 100.00% 

$0.00 $0.00 $203.82 $203.82 

4" Well , Grout (Annular Seal) 30.00 LF $11 .2451 $23.8712 $7.6795 

33231802 D 70.00% 100.00% 

$481.93 $716.14 $230.39 $1,428.45 

4" Well , Bentonite Seal 4.00 EACH $11 .0991 $23.5612 $43.0874 

33232102 D 70.00% 100.00% 

$63.42 $94.24 $172.35 $330.02 

Protective Enclosure with Cover 4.00 EACH $49.3206 $104.6981 $241 .9667 

33232201 D 70.00% 100.00% 

$281 .83 $418.79 $967.87 $1,668.49 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

5' Gua rd Posts, Cast Iron, Concrete Fill 4.00 EACH $201681 $04397 $29.2574 
33232301 D 70 00% 100.00% 

$115 .25 $1.76 $11 7.03 $234.03 

Groundwater Monitoring Wells Total $3,496.48 $5,026.26 $3,764.1 7 $12,286.91 

Landfill Disposal 
Landfill disposal of source soils. 

Bulk Solid Hazardous Waste Loading Into Truck 1,666.00 CY $03727 $1 .0436 $0.0000 
33190102 D 70 00% 100.00% 

$887.03 $1,738 .64 $0.00 $2,625.66 

Transport Bulk Solid Hazardous Waste, Maximum 18 Ton 10,000.00 MILE $0.0000 $0.0000 $3.3297 
(per Mile) 

33190206 D 70.00% 100.00% 

$0.00 $0.00 $33,297.00 $33,297.00 

Landfill Hazardous Solid Bulk Waste by CY 1, 333. 00 CY $0.0000 $0.0000 $225.9423 
33197264 D 70.00% 100.00% 

$0.00 $0.00 $301,181 .09 $301,181.09 

Landfill Disposal Total $887.03 $1,738.64 $334,478.09 $337,103.75 

Overhead Electrical Distribution 
install electrical power for air sparging equipment. 

Pole-mounted Transformer, 15 KV - 480/277 3 Phase 1.00 EACH $1 ,437.0323 $46. 7608 $9,428.2279 

20020101 D 70.00% 100.00% 

$2,052.90 $46.76 $9,428.23 $11,527.89 

477.0 ACSR Conductor 600.00 LF $3 7875 $0.9276 $1.4270 

20020305 D 70.00% 100 00% 

$3,246.43 $556.56 $856.20 $4,659.19 

40' Class 3 Treated Power Pole 8.00 EACH $236.4308 $57.9008 $248.5365 

20020403 D 70.00% 100.00% 

$2,702.07 $463.21 $1,988.29 $5,153.56 

5 KV, 1/0 to 4/0 Conductor, Terminations & Splicing 2.00 EACH $158.6935 $0. 7554 $370.4154 

20020545 D 70.00% 100.00% 

$453.41 $1.51 $740.83 $1 ,1 95.75 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

150W High Pressure Sodium Fixture 5 00 EACH $109.0945 $0.5856 $273.4257 

20030601 D 70.00% 100.00% 

$779.25 $2.93 $1,367.1 3 $2,149.30 

1" Rigid Steel Conduit 100.00 LF $20929 $00120 $1 .1298 
20039901 D 70.00% 100.00% 

$298.99 $1.20 $112.98 $413.17 

Overhead Electrical Distribution Total $9,533.04 $1,072.17 $14,493.66 $25,098.87 

Professional Labor 
Provide support for specifications, evaluate bids, interface with contractors, 
regulatory agencies and Army during remediation activities . 

Per Diem - -Senior field technician 50.00 DAY $0.0000 $0.0000 $96.0000 
33010202 D 70.00% 100.00% 

$0.00 $0.00 $4,800.00 $4,800.00 

Senior Project Manager 90.00 HOUR $83.2600 $0.0000 $0.0000 

33220101 D 70.00% 100.00% 

$10,704.86 $0.00 $0.00 $10,704.86 

Treatability Studies 1.00 LS $5,000.0000 $4,500.0000 $5,500.0000 

33220123 D 70.00% 100.00% 

$7,142.86 $4,500.00 $5,500.00 $17,142.86 

Senior Contract Administrator 40.00 HOUR $52.0300 $0.0000 $0.0000 

33220125 D 70.00% 100.00% 

$2,973.14 $0.00 $0.00 $2,973.14 

Senior Project Hydrogeologist 200.00 HOUR $72.8400 $0.0000 $0.0000 

33220133 D 70.00% 100.00% 

$20,811.43 $0.00 $0.00 $20,811 .43 

Senior Health & Safety Officer 40.00 HOUR $39.5300 $00000 $0.0000 

33220150 D 70.00% 100.00% 

$2,258.86 $0.00 $0.00 $2,258.86 

Attorney 40.00 HOUR $41.6210 $0.0000 $0.0000 

33220152 D 70.00% 100.00% 

$2,378.34 $0.00 $0.00 $2,378.34 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Senior Field Technician 400.00 HOUR $43. 7500 $0.0000 $0.0000 

33220159 D 70.00% 100 00% 

$25,000.00 $0.00 $0.00 $25,000.00 

Sen ior W ord Processing/Clerical 40.00 HOUR $29.4000 $0.0000 $0.0000 

33220163 D 70.00% 100 00% 

$1,680.00 $0.00 $0.00 $1 ,680.00 

Field Engineer - Averag e Cost 13.00 MWK $1 ,189.1700 $0.0000 $0.0000 
99010402 D 70.00% 100.00% 

$22,084.59 $0.00 $0.00 $22,084.59 

Site Project Manager - Average Cost 15.00 MWK $1 ,308.0870 $0.0000 $0.0000 

99110102 D 70.00% 100.00% 

$28,030.44 $0.00 $0.00 $28,030.44 

Professional LaborTotal $123,064.51 $4,500.00 $10,300.00 $137,864.51 

Site Total $173,192.72 $28,064.71 $478,301 .92 $679 ,559 .35 
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Site Total 

RA25-3R Capital Costs 
(Sead 25) Fire Demonstration Pad 

Soils and Groundwater impacted from petroleum hydrocarbons, BTEX, SVOC's and pesticides. 

Bioventing of Soils /Air Sparging of Groundwater Plume and Sediment Removal. 
Costs are for meeting Residential Standards 

Air Sparging 
Air sparging equipment installation is required for groundwater plume 

Crawler-mounted, 2 CY, 235 Hydraulic Excavator 80.00 HOUR $25.2100 
17030232 D 70.00% 

$2,881.14 

950, 3 CY, Backfill with Excavated Material 80.00 CY $0.2736 
17030401 D 70.00% 

$31 .27 

Gravel , 6" Lifts 80.00 CY $1 .6037 

17030430 D 70.00% 

$183.28 

580K, 1 CY, Backhoe with Front-end Loader 60.00 HOUR $20. 7273 

17030431 D 70.00% 

$1,776.63 

Wood Sheeting , 8' Deep Excavation 2,400.00 SF $2.1155 

17030905 D 70.00% 

$7,253.14 

Mobilization/Demobilization Drilling Rig & Crew 1.00 LS $394.5190 

33010101 D 70.00% 

$563.60 
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$92.9693 $0.0000 
100.00% 

$7,437.54 $0.00 $10,318.69 

$0.6184 $0.0000 
100.00% 

$49.47 $0.00 $80.74 

$1 .5857 $11 .2376 
100 00% 

$126.86 $899.01 $1,209.14 

$13.9015 $0.0000 
100.00% 

$834.09 $0.00 $2,610.72 

$0.3035 $1 .3281 
100.00% 

$728.40 $3,187.44 $11,168.98 

$837.5562 $0.0000 
100.00% 

$837.56 $0.00 $1,401.15 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Organic Vapor Analyzer Rental , per Day 60.00 DAY $0.0000 $0.0000 $118. 9178 

33020303 D 70.00% 100.00% 

$0.00 $0.00 $7,135.07 $7,135.07 

Geogrid, Nylon Geomatrix/PVC-coated Polyester 4,000.00 SF $0.0215 $0.0035 $1 .4390 

33080525 D 70.00% 100.00% 

$122.86 $14.00 $5,756.00 $5,892.86 

Installation Using Chain Trencher, Depth <= 4' 300.00 CY $0.5315 $0.3485 $0.0000 

33132320 D 70.00% 100.00% 

$227.79 $104.55 $0.00 $332.34 

Blower 170 SCFM, 10.3 HP, 10 PSI 1.00 EACH $881 .0901 $175189 $3,460.4847 

33139002 D 70.00% 100.00% 

$1,258.70 $17.52 $3,460.48 $4,736.70 

Surface Pad , Concrete, 2' x 2' x 4" 1.00 EACH $0.7119 $0.0473 $48.0000 

33231504 D 70.00% 100.00% 

$1.02 $0.05 $48.00 $49.06 

5' Guard Posts, Cast Iron, Concrete Fill 2.00 EACH $20.1681 $0.4397 $29.2574 

33232301 D 70.00% 100.00% 

$57.62 $0.88 $58.51 $117.02 

2" PVC, Schedule 40, Manifold Piping 600.00 LF $1 .6827 $0.0346 $0.8946 

33260417 D 70.00% 100.00% 

$1,442.31 $20.76 $536.76 $1 ,999.83 

2" PVC, Schedule 40, Tee 6.00 EACH $20.5473 $0.9467 $1 .0766 

33270102 D 70.00% 100.00% 

$176.12 $5.68 $6.46 $188.26 

2" PVC, 90 Degree, Elbow 5.00 EACH $12.1425 $0.2498 $0.8795 

33270112 D 70.00% 100.00% 

$86.73 $1.25 $4.40 $92.38 

Pressure Gauge 2.00 EACH $31 .2708 $0.4644 $98.1353 

33310209 D 70.00% 100.00% 

$89.35 $0.93 $196.27 $286.54 

Air Sparging Total $16,151.55 $10,179.53 $21,288.40 $47,619.49 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Analyses: Soil, Sludge, and Sediment 
Analyze sediment prior to removal 

TCLP (RCRA) (EPA 1311) 2.00 EACH $0.0000 $0.0000 $1, 861 .0511 

33021702 D 70.00% 100 00% 

$0.00 $0.00 $3,722.10 $3,722.10 

Analyses: Soil, Sludge, and SedimentTotal $0.00 $0.00 $3,722.10 $3,722.10 

Analyses: Water and Liquids 
Analyze water in trench 

Volatile Organic A'1a iysis (EPA 624) 1000 EACH $0.0000 $0.0000 $267.5633 

33021618 D 70.00% 100.00% 

$0.00 $0.00 $2,675.63 $2,675.63 

BTEX/MTBE (Mod EPA 602) 6.00 EACH $0.0000 $0.0000 $89.1878 

33022139 D 70.00% 100.00% 

$0.00 $0.00 $535.13 $535.13 

Analyses: Water and liquids Total $0.00 $0.00 $3,210.76 $3,210.76 

Cleanup and Landscaping 
Cleanup and landscaping is required after completion of remediation activities. 

General Area Cleanup 2.00 ACRE $100.9011 $95.3650 $0.0000 

17040101 D 70.00% 100.00% 

$288.29 $190.73 $0.00 $479.02 

Load & Haul Debris, 5 Miles, Dumptruck 1000CY $0.8724 $2.5808 $0.0000 

17040103 D 70.00% 100.00% 

$12.46 $25.81 $0.00 $38.27 

Seeding , Vegetative Cover 2.00 ACRE $35.9559 $57.2455 $1,654.7301 

18050402 D 7000% 100.00% 

$102.73 $114.49 $3,309.46 $3 ,526.68 

Fertilize, 800 Lbs/Acre, Push Rotary 2.00 ACRE $15.0311 $30.0266 $31.0731 

18050409 D 70.00% 100.00% 

$42.95 $60.05 $62.15 $165.15 

Watering with 3,000-Gallon Tank Truck, Per Pass 2.00 ACRE $13.9861 $22.2741 $2.3783 

18050413 D 70.00% 100.00% 

$39.96 $44.55 $4.76 $89.27 

~ -- FJl 'Dad 11/13/98 3:50:54 PM Page --u. 



Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Mowing 2.00 ACRE $11 2562 $3. 7814 $0.0000 
18050415 D 70.00% 100.00% 

$32.16 $7.56 $0.00 $39.72 

Cleanup and Landscaping Total $518.55 $443.19 $3,376.36 $4,338.11 

Clear and Grub 
Require initial clearing for remediation activities 

Light Brush without Grub, Clearing 2.00 ACRE $23.0699 $20.5489 $0.0000 
17010101 D 70.00% 100.00% 

$65.91 $41.10 $0.00 $107.01 

Clear and Grub Total $65.91 $41.10 $0.00 $107.01 

Contractor Costs I General Conditions 
Support during remediation and construction . 

Van or Pickup Ren:31 90.00 DAY $0.0000 $0.0000 $35. 6751 

33010102 D 70.00% 100.00% 

$0.00 $0.00 $3,21 0.76 $3,210.76 

Mobilize Crew, >= 500 Miles, per Person 1.00 EACH $0.0000 $0.0000 $1, 189. 1700 

33010201 D 70.00% 100.00% 

$0.00 $0.00 $1,189.17 $1,189.17 

Per Diem 90.00 DAY $0.0000 $0.0000 $96.0000 

33010202 D 70.00% 100.00% 

$0 .00 $0.00 $8,640.00 $8,640.00 

Disposable Boot Covers (Tyvek) 100.00 PAIR $0.0000 $0.0000 $1 .3735 

33010421 D 70.00% 100.00% 

$0.00 $0.00 $137.35 $137.35 

Disposable Gloves (Latex) 100.00 PAIR $0.0000 $0.0000 $0.2276 

33010423 D 70.00% 100 00% 

$0.00 $0.00 $22.76 $22.76 

Disposable Coveralls (Tyvek) 100.00 EACH $0.0000 $0.0000 $3.5675 

33010425 D 70.00% 100.00% 

$0.00 $0.00 $356.75 $356.75 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Temporary Office 20' x 8' 3.00 MONTH $0.0000 $0.0000 $224.5510 

99040101 D 70.00% 100.00% 

$0.00 $0.00 $673 .65 $673 .65 

Temporary Storage Trailer 28' x 10' 3.00 MONTH $0.0000 $0.0000 $122.2111 

99040202 D 70.00% 100.00% 

$0.00 $0.00 $366.63 $366.63 

Portable Toilets - Chemical 3.00 MONTH $0.0000 $0.0000 $118.9170 

99040501 D 70.00% 100.00% 

$0.00 $0.00 $356.75 $356.75 

Construction Photographs 1.00 SET $356. 7510 $0.0000 $0.0000 

99041101 D 70.00% 100.00% 

$509.64 $0.00 $0.00 $509.64 

Surveying - 2-man Crew 4.00 DAY $297.2925 $195.0239 $0.0000 

99041201 D 70.00% 100.00% 

$1,698.81 $780.10 $0.00 $2,478.91 

Contractor Costs/ General Conditions Total $2,208.46 $780.10 $14,953.83 $17,942.38 

Decontaminat:~., Facilities 
Support during remediation/ construction . 

1,800 PSI Pressure Washer, 6 HP, 4.8 GPM 3.00 EACH $0.0000 $0.0000 $3,333.0057 

33170814 D 70.00% 100.00% 

$0.00 $0.00 $9,999.02 $9,999.02 

8' x 36' Decontamination Trailer with 2 Showers, Fans 3.00 MONTH $0.0000 $0.0000 $535.1265 

33170822 D 70.00% 100.00% 

$0.00 $0.00 $1,605.38 $1,605.38 

DOT Steel Drum, 55 Gallon 8.00 EACH $0.0000 $0.0000 $50 9560 

33199921 D 70.00% 100.00% 

$0.00 $0.00 $407.65 $407.65 

Decontamination Facilities Total $0.00 $0.00 $1 2,012.04 $12,012.04 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Excavation, Trench/Channel 
Sediment in trenches to be removed for offsite disposal. 

Crawler-mounted, 2 CY, 235 Hydraulic Excavator 100.00 HOUR $2~.2100 $92.9693 $0.0000 
17030232 D 70.00% 100.00% 

$3,601.43 $9,296.93 $0.00 $12,898.36 

950, 3 CY, Backfill with Excavated Material 80.00 CY $0.2736 $0.6184 $0.0000 

17030401 D 70.00% 100.00% 

$31.27 $49.47 $0.00 $80.74 

Gravel, 6" Lifts 80.00 CY $1 .6037 $1 .5857 $11 .2376 

17030430 D 70.00% 100.00% 

$183 .28 $126.86 $899.01 $1,209.14 

580K, 1 CY, Backhoe with Front-end Loader 60.00 HOUR $20. 7273 $13.9015 $0.0000 

17030431 D 7000% 100.00% 

$1,776.63 $834.09 $0.00 $2,610.72 

Wood Sheeting, 8' Deep Excavation 2,400.00 SF $2.1155 $0.3035 $1 .3281 

17030905 D 70.00% 100.00% 

$7,253.14 $728.40 $3,187.44 $11,168.98 

Excavation, Trench/Channel Total $12,845.75 $11,035.75 $4,086.45 $27,967.94 

Fencing 
Area will be fenced off during remediation. 

6' Galvanized Chai ,,-,;nk Fence 1,400.00 LF $0.8374 $0.0110 $12.6847 

18040107 D 70.00% 100.00% 

$1,674.80 $15.40 $17,758.58 $19,448.78 

7' Swing Gate, 12' Double 3.00 EACH $73.3583 $61 .3664 $280.6917 

18040118 D 70.00% 100.00% 

$314.39 $184.10 $842.08 $1,340.57 

Hazardous Waste Signing 4.00 EACH $18. 7336 $0.2328 $30.4015 

18040501 D 70.00% 100.00% 

$107.05 $0.93 $121.61 $229.59 

Fencing Total $2,096.24 $200.43 $18,722.26 $21,018.93 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Groundwater Monitoring Wells 
Install four additiuonal groundwater monitoring wells for long term monitoring. 

Mobilization/Demobi lization Drilling Rig & Crew 1.00 LS $394.5190 $837.5562 $0.0000 

33010101 D 70.00% 100.00% 

$563.60 $837.56 $0.00 $1,401.15 

4" PVC, Schedule 40, Well Casing 120.00 LF $1 .9728 $4.1878 $2.9301 

33230102 D 70.00% 100 00% 

$338.19 $502.54 $351 .61 $1,192.34 

4" PVC, Schedule 40, Well Screen 1000 LF $2.6436 $5.6118 $11 .9332 

33230202 D 70.00% 100.00% 

$37.77 $56.12 $119.33 $213.22 

4" PVC, Wel l Plug 4.00 EACH $2.8934 $6.1423 $28.3070 

33230302 D 70.00% 100 00% 

$16.53 $24.57 $113.23 $154.33 

Hollow-stem Auger, 11" Outside Diameter Borehole for 4" 120.00 LF $8. 7681 $18.6131 $0.0000 
Well 

33231102 D 70.00% 100.00% 

$1 ,503.10 $2,233.57 $0.00 $3,736.67 

Split Spoon Sample, 2" x 24", During Drilling 30.00 EACH $0.0000 $0.0000 $29. 7293 

33231106 D 70.00% 100.00% 

$0.00 $0.00 $891.88 $891 .88 

Standby for Drilling 4.00 EACH $49.3149 $104.6945 $0.0000 

33231121 D 70.00% 100.00% 

$281 .80 $418.78 $0.00 $700.58 

Furnish 55 Gallon DriJm for Drill Cuttings & Development 4.00 EACH $0.0000 $0.0000 $50.9560 
Water 

33231126 D 70.00% 100.00% 

$0.00 $0.00 $203.82 $203.82 

4" Well , Portland Cement Grout 12.00 LF $0.0000 $0.0000 $1.6054 

33231812 D 70.00% 100.00% 

$0.00 $0.00 $19.26 $19.26 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

4" Well , Bentonite Seal 4.00 EACH $11 .0991 $23.5612 $43.0874 

33232102 D 70.00% 100.00% 

$63.42 $94.24 $172.35 $330.02 

Protective Enclosure with Cover 4.00 EACH $49.3206 $104.6981 $241.9667 

33232201 D 70.00% 100.00% 

$281.83 $418.79 $967.87 $1,668.49 

5' Guard Posts, Cast Iron, Concrete Fill 4.00 EACH $20.1681 $0.4397 $29.2574 

33232301 D 70.00% 100.00% 

$115.25 $1.76 $117.03 $234.03 

Groundwater Monitoring Wells Total $3,201.50 $4,587.93 $2,956.39 $10,745.81 

In Situ Biodegradation (Bioventing) 
Bioventing will be used to treat contaminated soils and groundwater. 

2 1/2", Cast-iron Body, Gate Valve 2.00 EACH $18. 8127 $0.6303 $167.9108 

18050706 D 70.00% 100.00% 

$53.75 $1 .26 $335.82 $390.83 

2 1/2", Class 200, PVC Piping 250.00 LF $2.2133 $0.4611 $0. 7730 

19010205 D 70.00% 100.00% 

$790.46 $115.28 $193.25 $1,098.99 

Mobilization/Demobilization Drilling Rig & Crew 1.00 LS $394.5190 $837.5562 $0.0000 

33010101 D 70.00% 100.00% 

$563.60 $837.56 $0.00 $1,401.15 

Continuous Monitoring and Recording of Air Flow 1.00 EACH $0.0000 $0.0000 $11,416.0320 

33021507 D 70.00% 100.00% 

$0.00 $0.00 $11,416.03 $11,416.03 

Purchase, 10 HP, 190 SCFM Vapor Extraction Blower 1.00 EACH $267.3968 $3.1038 $6,744.9722 

33132340 D 70.00% 100.00% 

$382.00 $3.10 $6,744.97 $7,130.07 

4" PVC, Schedule 40, Well Casing 30.00 LF $1 .9728 $4.1878 $2.9301 

33230102 D 70.00% 100.00% 

$84.55 $125.63 $87.90 $298.09 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

4" PVC, Schedule 40, Well Screen 30.00 LF $2.6436 $5.6118 $11 .9332 

33230202 D 70.00% 100.00% 

$113.30 $168.35 $358.00 $639.65 

Hollow-stem Auger, 11 " Outside Diameter Borehole for 4" 60.00 LF $8. 7681 $18.6131 $0.0000 
Well 

33231102 D 70.00% 100.00% 

$751.55 $1,116.79 $0.00 $1,868.34 

Split Spoon Sample, 2" x 24", During Drilling 30. 00 EACH $0.0000 $0.0000 $29. 7293 
33231106 D 70.00% 100.00% 

$0.00 $0.00 $891.88 $891 .88 

4" Screen, Filter Pack 30.00 LF $1.9728 $4.1878 $12.3067 
33231 402 D 70.00% 100.00% 

$84.55 $125.63 $369.20 $579.38 

Surface Pad, Concrete, 4' x 4' x 4" 4.00 EACH $2. 8481 $0.1893 $12.6844 

33231502 D 70.00% 100.00% 

$16.27 $0.76 $50.74 $67.77 

Surface Pad, Concrete, 2' x 2' x 4" 1 00 EACH $0.7119 $0.0473 $48.0000 

33231504 D 70.00% 100.00% 

$1 .02 $0.05 $48.00 $49.06 

4" Well , Portland Cement Grout 2000 LF $0.0000 $0.0000 $1 .6054 

33231812 D 70.00% 100.00% 

$0.00 $0.00 $32.11 $32.11 

4" Well , Bentonite Seal 4.00 EACH $11.0991 $23.5612 $43.0874 

33232102 D 70.00% 100.00% 

$63.42 $94.24 $172.35 $330.02 

4" PVC, Schedule 40, Tee 5.00 EACH $37.4394 $0.7703 $8.4915 

33270104 D 70.00% 100 00% 

$267.42 $3.85 $42.46 $313.73 

4" PVC, 90 Degree, Elbow 6.00 EACH $28.0795 $0.5776 $5. 7318 

332701 14 D 70.00% 100.00% 

$240.68 $3.47 $34.39 $278.54 

In Situ Biodegradation (Bioventing) Total $3,412.58 $2,595.97 $20,777.10 $26,785.64 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Landfill Disposal 
Sediments from trench will be disposed at on off-site landfill. 

Bulk Solid Non-Hazardous Waste Loading Into Truck 371 .00 CY $0.3727 $1 .0436 $0.0000 

33190102 D 70.00% 100.00% 

$197.53 $387.18 $0.00 $584.71 

Transport Bulk Solid Hazardous Waste, Maximum 22 Ton 371 .00 Ton $0.0000 $0.0000 $14.0000 
(per trip) 

33190206 D 70.00% 100.00% 

$0.00 $0.00 $5,194.00 $5 ,194.00 

Landfill Nonhazardous Sol id Bulk Waste by Ton 371 .00 Ton $0.0000 $0.0000 $70.0000 

33197270 D 70.00% 100.00% 

$0.00 $0.00 $25,970.00 $25,970.00 

Landfill Disposal Total $197.53 $387.18 $31 ,164.00 $31 ,748.71 

Load and Haul 
Sediments will be loaded and hauled to an off-site landfill. 

910, 1.25 CY, Wheel Loader 24.00 HOUR $20.2397 $15.9824 $0.0000 

17030220 D 70.00% 100.00% 

$693.93 $383.58 $0.00 $1,077.51 

8 CY, Dump Truck 1.00 HOUR $13.7468 $40.6816 $0.0000 

17030284 D 70.00% 100.00% 

$19.64 $40.68 $0.00 $60.32 

load and Haul Total $713.57 $424.26 $0.00 $1,137.83 

Overhead Electrical Distribution 
Electrical power will be required to operate the air sparging and bioventing 
equipment. 

Pole-mounted Transformer, 15 KV - 480/277 3 Phase 1.00 EACH $1,437.0323 $46. 7608 $9,428.2279 

20020101 D 70.00% 100.00% 

$2,052.90 $46.76 $9,428.23 $11,527.89 

477.0 ACSR Conductor 600.00 LF $3. 7875 $0.9276 $1.4270 

20020305 D 70.00% 100.00% 

$3,246.43 $556.56 $856.20 $4,659.19 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

40' Class 3 Treated Power Pole 8.00 EACH $236.4308 $57.9008 $248.5365 

20020403 D 70 00% 100.00% 

$2,702.07 $463.21 $1,988.29 $5,153 .56 

15 KV, 1/0 to 4/0 Conductor, Terminations & Splicing 2.00 EACH $308 5710 $1.4689 $78.5062 
20020546 D 70.00% 100.00% 

$881.63 $2.94 $157.01 $1,041.58 

150W High Pressure Sodium Fixture 5.00 EACH $109.0945 $0.5856 $273.4257 
20030601 D 70.00% 100.00% 

$779.25 $2.93 $1,367.13 $2,149.30 

1" Rigid Steel Conduit 100.00 LF $2.0929 $0.0120 $1 .1298 
20039901 D 70 00% 100.00% 

$298.99 $1.20 $112.98 $413.17 

Overhead Electrical Distribution Total $9,961.26 $1,073.59 $13,909.84 $24,944.70 

Professional Labor 
Treatability tests will be required to confirm the bioventing system design and 
air sparging as well as provide final performance specifcations, prepare and 
evaluate bids and interface with contractor, agencies and SEDA for the 
remediation activities. labor includes support during construction and 
construction management. 

Per Diem - senior field technician 50.00 DAY $0.0000 $0.0000 $89.1878 

33010202 D 70.00% 100.00% 

$0.00 $0.00 $4,459.39 $4,459.39 

Treatability test 1.00 Is $8,000.0000 $4,500.0000 $5,500.0000 

33220101 D 70.00% 100.00% 

$11,428.57 $4,500.00 $5,500.00 $21,428.57 

Senior Field Technician 400.00 HOUR $43. 7500 $0.0000 $0.0000 

33220117 D 70.00% 100.00% 

$25,000.00 $0.00 $0.00 $25,000.00 

Senior Project Manager 90.00 HOUR $83.2420 $0.0000 $0.0000 

33220123 D 70.00% 100.00% 

$10,702.54 $0.00 $0.00 $10,702.54 
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Site Total 

RA25-3AR Capital Costs 
SEAD-25 Fire Demonstration Pad. 

BTEX and Petroleum Hydrocarbons. 

Safety 
Quantity/Unit Level 

Sampling: AirTotal 
Labor Equipment 

$0.00 $0.00 

$30,387.36 $297.51 

Natural Attenuation for the groundwater, Bioventing for the On-site soils and sediment excavation and disposal. 
Costs to meet Residential Standards. 

Analyses: Soil, Sludge, and Sediment 
Analyze sediment prior to removal and off-site disposal. 

TCLP (RCRA) (EPA 1311) 

33021702 

2.00 EACH 

D 

Analyses: Soil, Sludge, and SedimentTotal 

Analyses: Water and Liquids 
Cleanup and landscaping is required after completion of remedial activities.-

Volatile Organic Analysis (EPA 624) 10.00 EACH 

33021618 D 

BTEX/MTBE (Mod EPA 602) 6.00 EACH 

33022139 D 

Analyses: Water and Liquids Total 

Cleanup and Landscaping 
Cleanup and landscaping is required after completion of remediation activities 

General Area Cleanup 2.00 ACRE 

17040101 D 

Load & Haul Debris, 5 Miles, Dumptruck 10.00 CY 

17040103 D 
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$0.0000 
70.00% 

$0.00 

$0.00 

$0.0000 
7000% 

$0.00 

$0.0000 
70.00% 

$0.00 

$0.00 

$100.9011 
70.00% 

$288.29 

$0.8724 
70.00% 

$12.46 

$0.0000 
100.00% 

$0.00 

$0.00 

$0.0000 
100.00% 

$0.00 

$0.0000 
100.00% 

$0.00 

$0.00 

$95.3650 
100.00% 

$190.73 

$2.5808 
100 00% 

$25.81 

Materials 

$356.75 

$42,214.82 

$1,861 .0511 

$3,722.10 

$3,722.10 

$267.5633 

$2,675.63 

$89.1878 

$535.13 

$3,210.76 

$00000 

$0.00 

$0.0000 

$0.00 

Total 

$356.75 

$72,899 .69 

$3,722.10 

$3,722.10 

$2,675.63 

$535.13 

$3,210.76 

$479.02 

$38.27 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Seeding, Vegetative Cover 2.00 ACRE $35.9559 $572455 $1,654.7301 

18050402 D 70.00% 100 00% 

$102.73 $114.49 $3,309.46 $3,526.68 

Fertilize, 800 Lbs/Acre, Push Rotary 2.00 ACRE $15.0311 $30.0266 $31 .0731 

18050409 D 70.00% 100.00% 

$42.95 $60.05 $62.15 $165.15 

Watering with 3,000-Gal lon Tank Truck, Per Pass 2.00 ACRE $13.9861 $22.2741 $2.3783 

18050413 D 70.00% 100.00% 

$39.96 $44.55 $4.76 $89.27 

Mowing 2.00 ACRE $11 .2562 $3. 7814 $0.0000 

18050415 D 70.00% 100.00% 

$32.16 $7.56 $0.00 $39.72 

Cleanup and Landscaping Total $518.55 $443.19 $3,376.36 $4,338.11 

Clear and Grub 
Require intial clearing for remediation activities 

Light Brush without Grub, Clearing 2.00 ACRE $23.0699 $20.5489 $0.0000 

17010101 D 70.00% 100.00% 

$65.91 $41.10 $0.00 $107.01 

Clear and Grub Total $65.91 $41.10 $0.00 $107.01 

Contractor Costs I General Conditions 
Support during remediation and construction 

Van or Pickup Rental 45.00 DAY $0.0000 $0.0000 $35.6751 

33010102 D 70.00% 100.00% 

$0.00 $0.00 $1,605.38 $1 ,605.38 

Mobilize Crew, >= 500 Miles, per Person 1.00 EACH $0.0000 $0.0000 $1, 189.1700 

33010201 D 70.00% 100.00% 

$0.00 $0.00 $1,189.17 $1 ,1 89.17 

Per Diem 45.00 DAY $0.0000 $0.0000 $89.1878 

33010202 D 70.00% 100.00% 

$0.00 $0.00 $4,013.45 $4,013.45 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Disposable Boot Covers (Tyvek) 50.00 PAIR $0.0000 $0.0000 $1 .3735 

33010421 D 70.00% 100.00% 

$0.00 $0.00 $68.68 $68.68 

Disposable Gloves (Latex) 50.00 PAIR $0.0000 $0.0000 $0.2276 
33010423 D 70.00% 100.00% 

$0.00 $0.00 $11.38 $11.38 

Disposable Coveralls (Tyvek/Polycoated) 50.00 EACH $0.0000 $0.0000 $5.1730 
33010424 D 70.00% 100.00% 

$0.00 $0.00 $258.65 $258.65 

Temporary Office 20' x 8' 2.00 MONTH $0.0000 $0.0000 $224.5510 
99040101 D 70.00% 100.00% 

$0.00 $0.00 $449.10 $449.10 

Temporary Storage Trailer 28' x 10' 2.00 MONTH $0.0000 $0.0000 $122.2111 
99040202 D 70.00% 100 00% 

$0.00 $0.00 $244.42 $244.42 

Portable Toilets - Chemical 2.00 MONTH $0.0000 $0.0000 $118.9170 

99040501 D 70.00% 100.00% 

$0.00 $0.00 $237.83 $237.83 

Construction Photographs 1.00 SET $356. 7510 $0.0000 $0.0000 

9904110 1 D 70.00% 100.00% 

$509.64 $0.00 $0.00 $509.64 

Surveying - 2-man Crew 3.00 DAY $297.2925 $195.0239 $0.0000 

99041201 D 70.00% 100.00% 

$1,274.11 $585.07 $0.00 $1,859.18 

Contractor Costs/ General Conditions Total $1 ,783.76 $585.07 $8,078.06 $10,446.89 

Decontamination Facilities 
Support during remediation/construction 

1,800 PSI Pressure Washer, 6 HP, 4.8 GPM 2.00 EACH $0.0000 $0.0000 $3,333.0057 

33170814 D 70.00% 100.00% 

$0.00 $0.00 $6,666.01 $6,666.01 
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8' x 36' Decontaminc:'-1o n Trailer with 2 Showers , Fans 

33170822 

DOT Steel Drum, 55 Gallon 

33199921 

Safety 
Quantity/Unit Level 

2.00 MONTH 

D 

6.00 EACH 

D 

Decontamination Facilities Total 

Excavation, Trench/Channel 
Sediment in tren ches to be removed for off-site disposal. 

Fencing 
Area will be fenced off during remediation . 

6' Galvanized Chain-link Fence 1,400.00 LF 

18040107 D 

Swing Gates , Complete 3.00 EACH 

18040115 D 

Hazardous Waste Signing 4.00 EACH 

18040501 D 

Fencing Total 

Groundwater Monitoring Wells 
Grondwater Monitoring wells will be used to monitor the groundwater for 
Natrua/ Attenuation. 

Mobil ization/Demobilization Drilling Rig & Crew 1.00 LS 

33010101 D 
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Labor 

$0.0000 
70 00% 

$0.00 

$0.0000 
70.00% 

$0.00 

$0.00 

$0.8374 
70.00% 

$1,674.80 

$73.3583 
70.00% 

$314.39 

$18. 7336 
70.00% 

$107.05 

$2,096.24 

$394.5190 
70.00% 

$563.60 

Equipm ent 

$0.0000 
100.00% 

$0.00 

$0.0000 
100.00% 

$0.00 

$0.00 

$0.0110 
100.00% 

$15.40 

$61 .3664 
100 00% 

$184.10 

$0.2328 
100.00% 

$0.93 

$200.43 

$837.5562 
100 00% 

$837.56 

Materials 

$5351265 

$1,070.25 

$50.9560 

$305.74 

$8,042.00 

Tota l 

$1,070.25 

$305 .74 

$8,042.00 

see. M~+ ra-,e. 
$12.6847 

$17,758.58 $19,448.78 

$291 .0877 

$873.26 $1,371.76 

$30.4015 

$121 .61 $229.59 

$1 8,753.45 $21,050.12 

$0.0000 

$0.00 $1,401.15 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Excavation, Trench/Channel 
Sediment in trenches to be removed for offsite disposal. 

Crawler-mounted, 2 CY, 235 Hydraulic Excavator 100.00 HOUR $25.2100 $92.9693 $0.0000 
17030232 D 70.00% 100.00% 

$3,601.43 $9,296.93 $0.00 $12,898.36 

950, 3 CY, Backfill with Excavated Material 80.00 CY $0.2736 $0.6184 $0.0000 
17030401 D 70.00% 100 00% 

$31.27 $49.47 $0.00 $80.74 

Gravel, 6" Lifts 80.00 CY $1 .6037 $1 .5857 $11 .2376 
17030430 D 70.00% 100.00% 

$183.28 $126.86 $899.01 $1,209.14 

580K, 1 CY, Backhoe with Front-end Loader 60.00 HOUR $20. 7273 $13.9015 $0.0000 
17030431 D 70.00% 100.00% 

$1,776.63 $834.09 $0.00 $2,610.72 

Wood Sheeting, 8' Deep Excavation 2,400.00 SF $2.1155 $0.3035 $1.3281 

17030905 D 70.00% 100.00% 

$7,253.14 $728.40 $3,187.44 $11,168.98 

Excavation, Trench/Channel Total $12,845.75 $11,035.75 $4,086.45 $27,967.94 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

4" PVC, Schedule 40, Well Casing 120.00 LF $1 .9728 $4.1878 $2.9301 

33230102 D 70.00% 100.00% 

$338 .1 9 $502.54 $351.61 $1 ,192.34 

4" PVC, Schedule 40 , Well Screen 1000 LF $2.6436 $5.6118 $11 . 9332 

33230202 D 70.00% 100.00% 

$37.77 $56.12 $119.33 $213.22 

4" PVC, Well Plug 4.00 EACH $2.8934 $6.1423 $28.3070 

33230302 D 70.00% 100.00% 

$16.53 $24.57 $113.23 $154.33 

Hollow-stem Auger, 11" Outs ide Diameter Borehole for 4" 120.00 LF $8. 7681 $18.6131 $0.0000 
Well 

33231102 D 70.00% 100.00% 

$1,503.10 $2,233.57 $0.00 $3,736.67 

Split Spoon Sample, 2" x 24", During Drilling 30.00 EACH $0.0000 $0.0000 $29. 7293 

33231106 D 70.00% 100.00% 

$0.00 $0.00 $891 .88 $891.88 

Standby for Drilling 4.00 EACH $49.3149 $104.6945 $0.0000 

33231121 D 70.00% 100.00% 

$281 .80 $418.78 $0.00 $700.58 

Furnish 55 Gallon Drum fo r Drill Cuttings & Development 4.00 EACH $0.0000 $0.0000 $50.9560 
Water 

33231126 D 70.00% 100.00% 

$0.00 $0.00 $203.82 $203.82 

4" Well , Portland Cement Grout 12.00 LF $0.0000 $00000 $1 .6054 

33231812 D 70.00% 100.00% 

$0.00 $0.00 $1 9.26 $19.26 

4" Well , Bentonite Seal 4.00 EACH $11 .0991 $23.5612 $43.0874 

33232102 D 70.00% 100.00% 

$63.42 $94.24 $172.35 $330.02 

Protective Enclosure with Cover 4.00 EACH $49.3206 $104.6981 $241 .9667 

33232201 D 70 00% 100.00% 

$281 .83 $418.79 $967.87 $1,668.49 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

5' Guard Posts, Cast Iron, Concrete Fill 4.00 EACH $20.1681 $0.4397 $29.2574 

33232301 D 70.00% 100.00% 

$115.25 $1.76 $117.03 $234.03 

Groundwater Monitoring Wells Total $3,201.50 $4,587.93 $2,956.39 $10,745.81 

In Situ Biodegradation (Bioventing) 
Bioventing will be used to treat the on-site source soils. 

2 1/2", Cast-iron Body, Gate Valve 2.00 EACH $18.8127 $0.6303 $167.9108 

18050706 D 70.00% 100.00% 

$53.75 $1.26 $335.82 $390.83 

2 1/2", Class 200, PVC Piping 250.00 LF $2.2133 $0.4611 $0. 7730 

19010205 D 70.00% 100.00% 

$790.46 $115.28 $193.25 $1 ,098 .99 

Mobil ization/Demobiiization Drilling Rig & Crew 1.00 LS $394.5190 $837.5562 $0.0000 

33010101 D 70.00% 100.00% 

$563.60 $837.56 $0.00 $1,401 .1 5 

Continuous Monitoring and Recording of Air Flow 1.00 EACH $0.0000 $0.0000 $11,416.0320 

33021507 D 70.00% 100.00% 

$0.00 $0.00 $11,416.03 $11,416.03 

Purchase, 10 HP, 190 SCFM Vapor Extraction Blower 1.00 EACH $267.3968 $3.1038 $6,744.9722 

33132340 D 7000% 100.00% 

$382.00 $3.10 $6,744.97 $7 ,1 30 .07 

4" PVC, Schedule 40, Well Casing 30.00 LF $1 .9728 $4.1878 $2.9301 

33230102 D 70.00% 100 00% 

$84.55 $125 .63 $87.90 $298.09 

4" PVC, Schedule 40, Well Screen 30.00 LF $2.6436 $5.6118 $11 .9332 

33230202 D 70.00% 100.00% 

$113.30 $168.35 $358.00 $639.65 

Hollow-stem Auger, 11 " Outside Diameter Borehole for 4" 60.00 LF $8. 7681 $18.6131 $0.0000 
Well 

33231102 D 70.00% 100.00% 

$751.55 $1,116.79 $0.00 $1,868.34 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Split Spoon Sample, 2" x 24", During Drilling 30.00 EACH $0.0000 $0.0000 $29. 7293 

33231106 D 70.00% 100.00% 

$0.00 $0.00 $891.88 $891.88 

4" Screen , Filter Pack 30.00 LF $1 .9728 $4.1878 $12.3067 

33231402 D 70.00% 100.00% 

$84.55 $125.63 $369.20 $579.38 

Surface Pad, Concrete, 4' x 4' x 4" 4.00 EACH $2. 8481 $0.1893 $12.6844 
33231502 D 70.00% 100.00% 

$16.27 $0.76 $50.74 $67.77 

Surface Pad , Concrete, 2' x 2' x 4" 1.00 EACH $0. 7119 $0.0473 $3.1709 
33231504 D 70 00% 100.00% 

$1 .02 $0.05 $3.17 $4.24 

4" Well , Portland Cement Grout 20.00 LF $0.0000 $0.0000 $1 .6054 
33231812 D 70.00% 100.00% 

$0.00 $0.00 $32.11 $32.11 

4" Well , Bentonite Seal 4.00 EACH $11 .0991 $23.5612 $43.0874 

33232102 D 70.00% 100.00% 

$63.42 $94.24 $172.35 $330.02 

4" PVC, Schedule 40, Tee 5.00 EACH $37.4394 $0. 7703 $8.4915 

33270104 D 70.00% 100.00% 

$267.42 $3.85 $42.46 $313.73 

4" PVC, 90 Degree, Elbow 6.00 EACH $28.0795 $0.5776 $5. 7318 

33270114 D 70.00% 100.00% 

$240.68 $3.47 $34.39 $278.54 

In Situ Biodegradation (Bioventing) Total $3,412.58 $2,595.97 $20,732.27 $26,740.81 

Landfill Disposal 
Sediments from trench will be disposed at an off-site landfill. 

Bulk Solid Hazardous Waste Loading Into Truck 371.00CY $0.3727 $1 .0436 $0.0000 

33190102 D 70.00% 100.00% 

$197.53 $387.18 $0.00 $584.71 

~ -- F..11. 0,:td 11 /13/98 3 :51 :07 PM Page ~8 



Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Transport Bulk Solid Non-Hazardous Waste, Maxi mum 22 371 .00 ton $0.0000 $00000 $14.0000 
Ton (per trip ) 

33190206 D 70.00% 100.00% 

$0.00 $0.00 $5,194.00 $5,194.00 

Landfill Nonhazardous Sol id Bulk Waste by Ton 371 .00 Ton $0.0000 $0.0000 $70.0000 
33197270 D 70.00% 100.00% 

$0.00 $0.00 $25,970.00 $25,970.00 

Landfill Disposal Total $197.53 $387.18 $31,164.00 $31 ,748.71 

Load and Haul 
Sediments will be loaded and hauled to off-site landfill. 

910, 1.25 CY, Wheel Loader 24.00 HOUR $20.2397 $15.9824 $0.0000 
17030220 D 70.00% 100.00% 

$693.93 $383.58 $0.00 $1 ,077.51 

8 CY, Dump Truck 8.00 HOUR $13.7468 $40.6816 $0.0000 
17030284 D 70.00% 100.00% 

$157.11 $325.45 $0.00 $482.56 

Load and Haul Total $851.04 $709.03 $0.00 $1 ,560.07 

Overhead Electrical Distribution 
Electrical power will be required to operate the bioventing system. 

Pole-mounted Transformer, 15 KV - 480/277 3 Phase 1.00 EACH $1,437.0323 $46. 7608 $9,428.2279 

20020101 D 70.00% 100.00% 

$2,052.90 $46.76 $9,428.23 $11,527.89 

477.0 ACSR Conductor 600.00 LF $3. 7875 $0.9276 $1.4270 

20020305 D 70.00% 100.00% 

$3,246.43 $556.56 $856.20 $4,659.19 

40' Class 3 Treated Power Pole 8.00 EACH $236.4308 $57.9008 $248.5365 

20020403 D 70.00% 100.00% 

$2,702.07 $463.21 $1,988.29 $5 ,1 53.56 

15 KV, 1/0 to 4/0 Conductor, Terminations & Splicing 2.00 EACH $308.5710 $1.4689 $78.5062 

20020546 D 70.00% 100.00% 

$881.63 $2.94 $157.01 $1,041.58 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

150W High Pressure Sodium Fixture 5.00 EACH $109.0945 $0.5856 $273.4257 

20030601 D 70.00% 100.00% 

$779.25 $2.93 $1,367.13 $2,149.30 

1" Rigid Steel Conduit 100.00 LF $2.0929 $0.0120 $1 .1298 
20039901 D 70.00% 100.00% 

$298.99 $1.20 $11 2.98 $413.17 

Overhead Electrical Distribution Total $9,961 .26 $1,073.59 $13,909.84 $24,944.70 

Professional Labor 
Treatabi/ity tests will be required to confirm the bioventing system design as 
well as provide final performance specifications, prepare and evalutate bids 
and interface with contractors, agencies and SEDA for the remediation 
avtivites. Labor includes support during construction and construction 
management. 

Per Diem-Senior field techncician 25.00 DAY $0.0000 $0.0000 $89.1878 

33010202 D 70.00% 100.00% 

$0.00 $0.00 $2,229.70 $2,229.70 

Senior Project Manager 45.00 HOUR $83.2420 $0.0000 $0.0000 

33220123 D 70.00% 100.00% 

$5,351 .27 $0.00 $0.00 $5,351.27 

Senior Contract Administrator 20.00 HOUR $52.0400 $0.0000 $0.0000 

33220125 D 70.00% 100.00% 

$1,486.86 $0.00 $0.00 $1 ,486.86 

Treatability tests . 1.00 LS $8,000.0000 $4,500. 0000 $5,500.0000 

33220129 D 70.00% 100.00% 

$11,428.57 $4,500.00 $5,500.00 $21,428.57 

Senior Project Hydrogeologist 150.00 HOUR $72.8370 $0.0000 $0.0000 

33220133 D 70.00% 100.00% 

$15,607.93 $0.00 $0.00 $15,607.93 

Senior Health & Safety Officer 24.00 HOUR $39.5400 $0.0000 $0.0000 

33220150 D 70.00% 100.00% 

$1,355.66 $0.00 $0.00 $1,355.66 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Atto rney 40.00 HOUR $41 .621 0 $0. 0000 $0.0000 

33220152 D 70.00% 100.00% 

$2,378.34 $0.00 $0.00 $2,378.34 

Senior Field Technician 200.00 HOUR $17.8376 $00000 $0.0000 

33220159 D 70 00% 100.00% 

$5,096.46 $0.00 $0.00 $5,096.46 

Senior W ord Processing/Clerical 20.00 HOUR $29.1300 $0.0000 $0.0000 

332201 63 D 70.00% 100 00% 

$832.29 $0.00 $0.00 $832.29 

Field Engineer - Average Cost 8.00 MWK $1, 189.1700 $0.0000 $0.0000 
99010402 D 70.00% 100.00% 

$13,590.51 $0.00 $0.00 $13,590.51 

Site Project Manager - Average Cost 1000 MWK $1,308.0870 $0.0000 $0.0000 

99110102 D 70.00% 100.00% 

$18,686.96 $0.00 $0.00 $18,686.96 

Professional LaborTotal $75,814.84 $4,500.00 $7,729.70 $88,044.54 

$ 2.toZ. 1 7l9 .S7 
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WBS number 

32xxx 

331xx01 

331xx02 

331xx03 

331xx08 

331xx19 

331xx22 

332xx 

333xx 

342XXX 

Table 0-7 

SENECA ARMY DEPOT SEAD 25 & 26 FS 
COST ESTIMATE SUMMARY 

ALTERNATIVE 26-2 Institutional Controls, Natural Attenuation of Plume. 

Description 

Design 
( See 26-2 Capital Cost, Professional Labor ) 

Mobilization and preparatory work 
( See 26-2 Capital Cost, Decontamination ., Fencing) 

Monitoring, sampling,testing,and analysis 
( See 26-2 Capital Cost , Analyses ;Soil Sludge & 
Sediment, Groundwater Monitoring Wells) 

Site work 
( See 26-2 Capital cost , Cleanup and Landscaping) 

Solids Collection and Containment 
(See 26-2, Capital Cost, Excavation) 

Disposal, Commercial 
( See 26-2 Capital cost , Landfill Disposal ) 

General requirements 
( See 26-2 Capital cost, Contractor Costs/ 
General conditions) 

Engineering During Construction 
( See 26-2 Capital Cost, Professional Labor ) 

Construction management 
( See 26-2 Capital Cost, Professional Labor ) 

SUBTOTAL ESTIMATED CONSTRUCTION COST 
Location Multiplier, 0.85 
Escalation at 10 % of estimated construction cost 
Overhead and Profit, 13 % of estimated construction c 
Contingency, 20 % of estimated construction cost 

TOTAL ESTIMATED CONSTRUCTION COST 

Operation and Maintenance (post construction) 
Annual cost 

Present worth of O & M costs at 40 years and 5%/yr. 

H :IF Sid raftlappendlappdlsead261tabld-7 .xis Page 1 of 1 

Cost,$ 

35,450.13 

24,660.24 

32 ,163.72 

0 

0 

0 

17,942.38 

0 

50,115.03 

160,331.50 
136,281 .78 

16,033.15 
20,843.10 
32 ,066.30 

I $ 205,224.32 I 

25,418.73 

I $ 436,162.51 

I $ 641,386.a I 
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WBS number 

32xxx 

331xx01 

331xx02 

331xx03 

331xx08 

331xx11 

331xx19 

331xx22 

332xx 

333xx 

342XXX 

Table 0-8 

SENECA ARMY DEPOT SEAD 25 & 26 FS 
COST ESTIMATE SUMMARY 

ALTERNATIVE 26-3, Air Sparging of Plume 

Description 

Design and treatability study 
( See 26-3 Capital Cost, Professional Labor) 

Mobilization and preparatory work 
( See 26-3 Capital Cost, Decontamination ... , Fencing , 
Overhead Electrical Distribution) 
Monitoring, sampling,testing,and analysis 
( See 26-3 Capital Cost , Analyses ;Soil .. , Analyses ; 
Water, Groundwater monitoring wells) 
Site work 
( See 26-3 Capital cost, Clear & Grub, Cleanup 
and Landscaping) 
Solids Collection and Containment 
(See 26-3 Capital Cost, Excavation) 

A i r Sparging 
(See 26-3 Capital Cost, Air sparging) 

Disposal, Commercial 
( See 26-3 Capital cost , Landfill Disposal ) 

General requirements 
( See 26-3 Capital cost, Contractor Costs/ 
General conditions) 

Engineering During Construction 
( See 26-3 , Capital Cost, Professional Labor ) 

Construction management 
( See 26-3 Capita l Cost, Professional Labor ) 

SUBTOTAL ESTIMATED CONSTRUCTION COST 
Location Multiplier, 0.85 
Escalation at 10 % of estimated construction cost 
Overhead and Profit, 13 % of estimated construction 
Contingency, 20 % of estimated construction cost 

TOTAL ESTIMATED CONSTRUCTION COST 

Operation and Maintenance (post construction) 
( See 26-3, Air sparging ) Annual cost 
( See 26-3 , Balance of O & M costs ) Annual cost 

Present worth, Air Sparging cost at 10 years and 5 %/yr. 
Present worth, balance of O & M cost at 10 years and 5%/yr. 

H:\FS\draft\append\appd\sead26\tabld-8.xls Page 1 of 1 

Cost,$ 

52 ,573.71 

55,241.84 

12,482.95 

6783 

0 

21 ,719.15 

0 

17,942.38 

29,800.00 

50 ,115.03 

246,658.32 
209,659.57 

24,665 .83 
32 ,065 .58 
49,331 .66 

I $ 31s.122.ss 1 

26,462 .11 
24,717.75 
51 ,179.86 

$ 204,332.5 
$ 190,863.1 
$ 395,195.5 

I$ 110,918.21 
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WBS number 

32xxx 

331xx01 

331xx02 

331xx03 

331xx06 

331xx08 

331xx11 

331xx19 

331xx22 

332xx 

333xx 

342XXX 

Table 0-9 

SENECA ARMY DEPOT SEAO 25 & 26 FS 
COST ESTIMATE SUMMARY 

ALTERNATIVE 26-4, Air Stripping of Plume 

Description 

Design 
( See 26-4 Capital Cost, Professional Labor ) 

Mobilization and preparatory work 
( See 26-4 Capital Cost, Decontamination ... , Fencing , 
Overhead Electrical Distribution) 
Monitoring, sampling,testing,and analysis 
( See 26-4 Capital Cost, Analyses ;Soil ... , Analyses ; W 
water, Groundwater monitoring wells) 

Site work 
( See 26-4 Capital cost.Clear & Grub, Cleanup 
and Landscaping) 
Groundwater Colllection and Control 
( See 26-4 Capaital cost, Discharge to POTW) 

Solids Collection and Containment 
(See 26-4 Capital Cost, Excavation) 

Air Stripping 
(See 26-4 Capital Cost, Air stripping) 

Disposal , Commercial 
( See 26-4 Capital cost , Landfill Disposal ) 

General requirements 
( See 26-4 Capital cost.Contractor Costs/ 
General Conditions) 

Engineering During Construction 
( See 26-4 Capital Cost, Professional Labor ) 

Construction management 
( See 26-4 Capital Cost, Professional Labor) 

SUBTOTAL ESTIMATED CONSTRUCTION COST 
Location Multiplier, 0.85 
Escalation at 1 O % of estimated construction cost 
Overhead and Profit, 13 % of estimated construction 
Contingency, 20 % of estimated construction cost 

TOTAL ESTIMATED CONSTRUCTION COST 

Operation and Maintenance (post construction) 
( See 26-4 , Air stripping ) Annual cost 
( See 26-4 , Balance of O & M costs ) Annual cost 

Present worth Air Sripping cost at 10 years and 5%/yr. 
Present worth, balance of O & M cost at 10 years and 5%/yr. 

H:IFS\draftlappend\appdlsead261tabID-9.xls Page 1 of 1 

Cost,$ 

38,999.42 

55,241 .84 

13,236.04 

2,489.02 

14,887.24 

0 

57 ,141.42 

0 

17,942.38 

29 ,800.00 

50,115.03 

279,852.39 
237,874.53 

27 ,985.24 
36 ,380.81 
55,970.48 

I $ 358,211.06 I 

10,359.99 
47 ,062.87 
57 ,422.86 

$ 79,996.7 
$ 363,405.4 
$ 443,402.1 

I$ 801,613.21 
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SEDA/ FS/ SEAD 26 

~--~~ 

RA26-2 
Analyses : Water and Liqu ids 

Monitoring 

Professional Labor 

Site Total 

RA26-2 Capital Costs 
Fencing 

Groundwater Monitoring Wells 

Professional Labor 

Site Total 

RA26-3 
Air Sparging 

Analyses: Water and Liqu ids 

Monitoring 

Professional Labor 

Site Total 

l'JAt:sons £n910eet:109 ,Science, .Jnc. 
301Jfltt Rofld 

Cm,1011, .,1/A 

(78 1} 407 -3200 

$1 ,070.25 

$12 ,685.96 

$11 ,662 .51 

$25,418.73 

$12,648.20 

$11,412.70 

$35,450.14 

$59,511 .04 

$26,462.11 

$2,140.51 

$11,808.51 

$10,768.74 

$51,179.86 

Page 
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RA26-3 Capital Costs 
Air Sparging 

Analyses : Water and Liquids 

Cleanup and Landscaping 

Clear and Grub 

Contractor Costs / General Conditions 

Decontamination Facilities 

Fencing 

Groundwater Monitoring Wells 

Overhead Electrical Distribution 

Professional Labor 

Site Total 

RA26-4 
Air Stripping 

Analyses: Water and Liquids 

Discharge to POTW 

Monitoring 

Professional Labor 

Site Total 

$21 ,719.15 

$1 ,070.25 

$6 ,622.74 

$160.52 

$17,942 .38 

$12 ,012 .04 

$12,189.03 
$11,412 .70 

$31 ,040.77 

$132,488.74 
$246,658.31 

$10,359.99 
$1,070.25 

$10,743.77 

$11 ,993 .12 
$23,255 .71 

$57,422.85 

Page 2 
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RA26-4 Capital Costs 
Air Stripping 

Analyses : Water and Liquids 

Cleanup and Landscaping 

Clear and Grub 

Contractor Costs / General Conditions 

Decontamination Facilities 

Discharge to POTW 

Fencing 

Groundwater Monitoring Wells 

Overhead Electrical Distribution 

Professional Labor 

Site Total 

Project Total 

$57,141.42 

$1 ,070.25 

$2 ,328.50 

$160.52 

$17 ,942.38 

$12 ,012.04 

$14,887.24 

$12,189.03 

$12 ,165.79 

$31 ,040.77 

$118,914.45 

$279,852.39 

$720,043.17 
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SEDA/ FS/ SEAD 26 
Parsons ES/ DYonika / M. Duchesneau 

10/9/97 
Preliminary cost estimates for the following remediation alternatives .· 
RA26-2 (site 2), Institutional Controls; RA26-3 (site3), Air 
Sparging Plume; RA26-4 (site4), Air Stripping Plume 

RA26-2 

Safety 
Quantity/Unit Level Labor 

SEAD 26 Fire Training and Demonstration Area. Annual costs for remedial Alternative RA26-2 

Soil and Groundwater impacted from petroleum hydrocarbons, SVOC's and Pesticides. 

Institutional Controls with monitoring of groundwater for natural attenuation 

Analyses: Water and Liquids 
Annual analysis of groundwater. 

Volatile Organic Analysis (EPA 624 ) 

33021618 

4.00 EACH 

D 

Analyses: Water and Liquids Total 

Monitoring 
Annual mobilization and collection of groundwater samples, 

Car or Van Mileage Charge 400.00 MILE 

33010104 D 

Per Diem 8.00 DAY 

33010202 D 

Mobilize Crew, 100 Miles, per Person 8.00 EACH 

33010204 D 

Organic Vapor Analyzer Rental , per Day 5.00 DAY 

33020303 D 

DO Meter, Portable, Probe, 1 O' Cable, Quick Readings 1.00 EACH 

33020540 D 

~ -- F..tLT>ad. 10/28/98 3:50:23 PM 

$0.0000 
70.00% 

$0.00 

$0.00 

$0.0000 
70.00% 

$0.00 

$0.0000 
70 00% 

$0.00 

$00000 
70.00% 

$0 .00 

$0.0000 
70.00% 

$0.00 

$0.0000 
70.00% 

$0.00 

fJrusons £119i11eet"fo9 ,Science, ..Jnc. 

30 2Ja11 Road 
Ca11t,111 .• I lA 

(781) 401 -3200 

Equipment Materials Total 

$0.0000 $267.5633 
100.00% 

$0.00 $1,070.25 $1 ,070.25 
$0.00 $1,070.25 $1 ,070.25 

$0.0000 $0.3568 
100 00% 

$0.00 $142.72 $142.72 

$0.0000 $96 0000 
100.00% 

$0.00 $768.00 $768.00 

$0.0000 $237.8340 
100 00% 

$0.00 $1,902.67 $1 ,902.67 

$0.0000 $118.9178 
100.00% 

$0.00 $594.59 $594.59 

$0.0000 $976.8200 
100.00% 

$0.00 $976.82 $976.82 
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Safety 
Quantity/Unit Level Labor Equipment Materials Tota l 

Level "D" PPE Rental per 2-Man CPT Crew 3.00 DAY $0.0000 $0.0000 $285.4008 

33020645 D 70.00% 100 00% 

$0.00 $0.00 $856.20 $856 .20 

40 ml , Clea r Vial , Case of 72 1.00 EACH $0.0000 $0.0000 $104. 7659 

33022026 D 70.00% 100 00% 

$0.00 $0.00 $1 04.77 $104.77 

Custody Seals, Package of 10 1.00 EACH $0.0000 $0.0000 $1 .3438 

33022034 D 70 00% 100.00% 

$0.00 $0 .00 $1 .34 $1.34 

Overnight Delivery, 6 - 10 Lb Package 8.00 LB $0.0000 $0.0000 $3.4843 

33022040 D 70.00% 100.00% 

$0.00 $0.00 $27.87 $27.87 

48 Quart Ice Chest 1.00 EACH $0.0000 $0.0000 $24.5564 

33022045 D 70.00% 100 00% 

$0.00 $0.00 $24.56 $24.56 

Project Manager 44.00 HOUR $60.3600 $0.0000 $0.0000 

33220101 D 70.00% 100.00% 

$3,794.06 $0.00 $0.00 $3,794.06 

Project Hydrogeologist 44.00 HOUR $52.0300 $0.0000 $00000 

33220106 D 70.00% 100 00% 

$3,270.46 $0.00 $0.00 $3,270 .46 

Health & Safety Officer 4.00 HOUR $31 .2200 $0.0000 $0.0000 

33220113 D 70.00% 100.00% 

$178.40 $0.00 $0.00 $178.40 

Disposable Bailer, Polyethy len e, 1.5" Outs ide Diameter x 36" 4.00 EACH $0.0000 $0.0000 $7.0399 

33232407 D 70.00% 100.00% 

$0.00 $0.00 $28. 16 $28.16 

Suspension Cable, Teflon Coated 15.00 FT $0.0000 $00000 $1 . 0227 

33232422 D 70 00% 100.00% 

$0.00 $0.00 $15.34 $15.34 

Monitoring Total $7,242.91 $0 .00 $5,443.04 $12,685.96 
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Safety 
Quantity/Unit Level Labor Equ ipment Materia ls Total 

Professional Labor 
Professional labor to analyze data and coordinate with remediation activity. 

Senior Project Manager 8.00 HOUR $83.4300 $0.0000 $0.0000 

33220123 D 70.00% 100.00% 

$953.49 $0.00 $0.00 $953.49 

Senior Contra ct Admi nistrator 20.00 HOUR $52.0300 $0.0000 $0.0000 

33220125 D 70.00% 100.00% 

$1,486 .57 $0.00 $0.00 $1 ,486.57 

Senior Project Hydrogeologist 80.00 HOUR $72 8400 $0.0000 $0.0000 

33220133 D 70.00% 100.00% 

$8 ,324.57 $0.00 $0 .00 $8 ,324.57 

Senior Health & Safety Officer 4.00 HOUR $39.5300 $0.0000 $0.0000 

33220150 D 70.00% 100.00% 

$225 .89 $0.00 $0.00 $225.89 

Senior Word Processing/Clerical 16.00 HOUR $29.4000 $0.0000 $00000 

33220163 D 70.00% 100.00% 

$672.00 $0.00 $0.00 $672.00 

Professional LaborTotal $11 ,662.51 $0.00 $0.00 $11,662.51 

Site Total $18 ,905.43 $0.00 $6,513 .30 $25 ,41 8.73 

RA26-2 Capital Costs 
Fire Training and Demonstration Pad (S EAO-25) Capital Costs for Remedial Alternative RA26-2 

Soll and Groundwater impacted with Petroleum Hydrocarbons, SVOCs & pesticides 

Source Controls using Institutional Controls, Natural Attenuation for groundwater plume. 

Fencing 
Install fencing for remediation activity. 

6' Galvanized Chain-link Fence 800.00 LF $0.83 74 $0.0110 $12. 6847 

18040107 D 70.00% 100 00% 

$957.03 $8.80 $10,147.76 $11,113.59 

6' Swing Gate, 12' Double 2.00 EACH $60.2645 $25.3900 $311.4430 

18040117 D 70.00% 100.00% 

$172.18 $50.78 $622.89 $845.85 

~--FJLT>~ 10/28/98 3:50:27 PM Page 3 



Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Hazardous Waste Signing 12.00 EAC H $18. 7336 $0.2328 $30.4015 

18040501 D 70 00% 100 00% 

$321 .15 $2.79 $364.82 $688 .76 

Fencing Total $1 ,450.36 $62.37 $11,135.46 $12,648.20 

Groundwater Monitoring Wells 
Install four groundwater monitoring wells for this remediation project. 

Mobilization/Demobilization Drilling Rig & Crew 1.00 LS $394.5190 $8375562 $00000 
33010101 D 70.00% 10000% 

$563.60 $837.56 $0.00 $1 ,401 .15 

4" PVC, Schedule 40, Well Casing 120.00 LF $1 .9728 $4.1878 $2.9301 
33230102 D 70.00% 100 00% 

$338.19 $502.54 $351.61 $1,192.34 

4" PVC, Schedule 40, Well Screen 30.00 LF $2.6436 $5.6118 $11 . 9332 

33230202 D 70.00% 100 00% 

$113.30 $168 .35 $358.00 $639.65 

4" PVC, Well Plug 4.00 EACH $2.8934 $6.1423 $28.3070 

33230302 D 70.00% 100 00% 

$16.53 $24.57 $113.23 $154.33 

Hollow-stem Auger, 11" Outside Diam eter Borehole for 4" 120.00 LF $8. 7681 $18.6131 $0.0000 
Well 

33231 102 D 70 00% 100 00% 

$1 ,503 .1 0 $2,233.57 $0.00 $3 ,736.67 

Split Spoon Sample, 2" x 24", During Dri ll ing 30.00 EACH $0.0000 $0.0000 $29. 7293 

33231 106 D 70.00% 100.00% 

$0.00 $0.00 $891.88 $891.88 

Standby for Drilling 4.00 EACH $49.3149 $104.6945 $0.0000 

332311 21 D 70.00% 100 00% 

$281.80 $418.78 $0.00 $700.58 

Furnish 55 Gallon Drum for Drill Cuttings & Development 4.00 EACH $0.0000 $0.0000 $50.9560 
Water 

33231126 D 70.00% 100.00% 

$0.00 $0 .00 $203.82 $203.82 
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Safety 
Quantity/Unit Level Labor Equipment Materia ls Tota l 

4" Well , Portland Cement Grout 16.00 LF $0.0000 $0.0000 $1 .6054 

33231812 D 70.00% 100.00% 

$0.00 $0.00 $25.69 $25 .69 

4" Well, Bentonite Seal 4.00 EACH $11 0991 $23. 5612 $43.0874 

33232102 D 70 .00% 100.00% 

$63 .42 $94.24 $172.35 $330.02 

Protective Enclosure with Cover 4.00 EACH $49.3206 $104.6981 $241 .9667 

33232201 D 70.00% 100.00% 

$281.83 $418.79 $967.87 $1 ,668.49 

5' Guard Posts, Cast Iron , Concrete Fill 8.00 EACH $20.1681 $04397 $29.2574 

33232301 D 70.00% 100.00% 

$230.49 $3.52 $234.06 $468.07 

Groundwater Monitoring Wells Total $3,392.27 $4,701 .92 $3,318 .50 $11,412.70 

Professional Labor 
Professional labor fo r administration. 

Senior Project Manager 90.00 HOUR $83.2300 $0.0000 $0.0000 

33220123 D 70.00% 100.00% 

$10,701.00 $0.00 $0.00 $10,70 1.00 

Senior Contract Administrator 40 .00 HOUR $52.0300 $0.0000 $0.0000 

33220125 D 70.00% 100.00% 

$2,973 .1 4 $0.00 $0.00 $2,973 .1 4 

Senior Project Hydrogeo log ist 200.00 HOUR $624300 $0.0000 $0.0000 

33220133 D 70.00% 100.00% 

$17,837.14 $0.00 $0.00 $17,837 .1 4 

Senior Health & Safety Officer 40.00 HOUR $395300 $0.0000 $0.0000 

33220150 D 70.00% 100 00% 

$2,258 .86 $0.00 $0.00 $2,258.86 

Senior Word Processing/Clerical 40.00 HOUR $29 4000 $0.0000 $0.0000 

33220163 D 70.00% 100.00% 

$1,680.00 $0.00 $0.00 $1,680.00 

Professional LaborTotal $35,450.14 $0.00 $0 .00 $35,450.14 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Site Total $40,292.78 $4,764.29 $14,453 .97 $59,511.04 

RA26-3 
SEAO 26 Fire Training and Demonstration Area. Annual costs for remedial alternative RA26-3 

Soil and Groundwater impacted from petroleum hydrocarbons, S VOC's and Pesticides 

Air Sparging of plume. 

Air Sparging 
Annual operating costs for air sparging system. 

Operational Labor Cost 20.00 DAY $626.8065 $24.3571 $0.0000 

33132311 D 70 00% 100.00% 

$17,908 .76 $487.14 $0.00 $18,395 .90 

Electrical Charge 87,600.00 KWH $0.0000 $0.0000 $0.0595 

33420101 D 70.00% 100.00% 

$0.00 $0.00 $5 ,212.20 $5,21 2.20 

Miscellaneous Electrical Site Usage 12.00 MONTH $0.0000 $0.0000 $237.8340 

33420106 D 70 00% 100.00% 

$0.00 $0.00 $2,854.01 $2,854.01 

Air Sparging Total $17,908.76 $487.1 4 $8,066.21 $26,462.11 

Analyses: Water and Liquids 
Annual analysis of groundwater wells . 

Volatile Organic Analysis (EPA 624) 8.00 EACH $0.0000 $0.0000 $267.5633 

33021618 D 70.00% 100.00% 

$0.00 $0.00 $2,140.51 $2,140.51 

Analyses: Water and Liquids Total $0.00 $0.00 $2,140.51 $2,140.51 

Monitoring 
Annual monitoring of groundwater wells, mobilization, collection of samples and 
laboratory reporting . 

Car or Van Mileage Charge 400.00 MILE $0.0000 $00000 $0 3568 

33010104 D 70.00% 100.00% 

$0.00 $0.00 $142.72 $142.72 

Per Diem 8.00 DAY $0.0000 $0.0000 $96.0000 

33010202 D 70.00% 100.00% 

$0.00 $0.00 $768.00 $768.00 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Mobilize Crew, 100 Miles, per Person 8.00 EACH $0.0000 $0.0000 $237.8340 

33010204 D 70 00% 100 00% 

$0.00 $0.00 $1 ,902.67 $1 ,902.67 

Organic Vapor Ana lyzer Rental , per Day 5.00 DAY $0.0000 $0.0000 $118.9178 

33020303 D 70 00% 100.00% 

$0.00 $0.00 $594.59 $594.59 

DO Meter, Portable, Probe, 1 O' Cable, Quick Readings 1.00 EACH $0.0000 $0.0000 $976.8200 

33020540 D 70 00% 100 00% 

$0.00 $0.00 $976.82 $976 .82 

Level "D" PPE Rental per 2-Man CPT Crew 3.00 DAY $0.0000 $0.0000 $285.4008 

33020645 D 70.00% 100.00% 

$0.00 $0.00 $856.20 $856 .20 

1.00 EAC H $0.0000 $0.0000 $30.0266 

33022025 D 70 00% 100.00% 

$0.00 $0.00 $30 .03 $30.03 

Custody Seals, Package of 10 1.00 EACH $0.0000 $0.0000 $1 .3438 

33022034 D 70 00% 100.00% 

$0 .00 $0.00 $1 .34 $1 .34 

Overnig ht Delivery, 6 - 10 Lb Package 8.00 LB $0.0000 $0.0000 $3.4843 

33022040 D 7000% 100.00% 

$0.00 $0.00 $27.87 $27.87 

48 Quart Ice Chest 1.00 EACH $0.0000 $0.0000 $24.5564 

33022045 D 70.00% 100.00% 

$0.00 $0.00 $24.56 $24.56 

QA/QC Officer 2.00 HOUR $20.2159 $0.0000 $00000 

33220104 D 7000% 100.00% 

$57.76 $0.00 $0.00 $57.76 

Project Engineer 44.00 HOUR $52.0100 $0.0000 $0.0000 

33220105 D 70.00% 100.00% 

$3,269.20 $0.00 $0.00 $3,269.20 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Staff Hydrogeologist 44.00 HOUR $39.5300 $0.0000 $0.0000 

33220 108 D 70 00% 100 00% 

$2 ,484.74 $0.00 $0 .00 $2,484.74 

Senior Word Processing/Clerical 16.00 HOUR $29.4000 $0.0000 $0.0000 

33220163 D 70.00% 100.00% 

$672.00 $0.00 $0.00 $672 .00 

Monitoring Total $6,483.70 $0.00 $5 ,324.80 $11 ,808 .51 

Professional Labor 
Professional labor to evaluate annual performance and coordinate with 
Vendors I Army /Agencies. 

Senior Project Manager 8.00 HOUR $83.2700 $0.0000 $0.0000 

33220123 D 70.00% 100 00% 

$951 .66 $0.00 $0.00 $951 .66 

Senior Co ntract Administrator 8.00 HOUR $52.0300 $0.0000 $0.0000 

33220125 D 70.00% 100.00% 

$594.63 $0.00 $0.00 $594.63 

Senior Project Hydrogeologist 80.00 HOUR $72.8400 $0.0000 $0.0000 

33220133 D 70.00% 100.00% 

$8,324.57 $0.00 $0.00 $8 ,324.57 

Senior Health & Safety Officer 4.00 HOUR $39.5300 $0.0000 $0.0000 

33220150 D 70.00% 100.00% 

$225.89 $0.00 $0.00 $225.89 

Senior Word Process ing/Clerical 16.00 HOUR $29.4000 $0.0000 $0.0000 

33220163 D 70.00% 100.00% 

$672.00 $0.00 $0.00 $672.00 

Professional LaborTotal $10,768.74 $0.00 $0.00 $10,768 .74 

Site Total $35,161 .20 $487.14 $15 ,531 .52 $51 ,179.86 
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Safety 
Quantity/Unit Level Labor Equipment Materi als Total 

RA26-3 Capital Costs 
(Sead 26) Fire Training and Demonstration Area. Capital costs for remedial alternative RA26-3. 

Soils and Groundwater impacted from petroleum hydrocarbons, SVOC's and pesticides. 

Air Sparging of plume. 

Air Sparging 
Air sparging of plume. An additional well is installed for air injection .. 

Mobilization/Demobilization Drill ing Rig & Crew 1.00 LS $394.5190 $837.5562 $0.0000 

33010101 D 70.00% 100.00% 

$563.60 $837.56 $0.00 $1,401.15 

Organic Vapor Analyzer Rental , per Day 60.00 DAY $0.0000 $0.0000 $118.9178 

33020303 D 70.00% 100.00% 

$0.00 $0.00 $7,135.07 $7,135.07 

Blower 170 SCFM, 10. 3 HP, 10 PSI 1.00 EACH $881 .0901 $17.5189 $3,460.4847 

33139002 D 70.00% 100.00% 

$1 ,258.70 $17.52 $3 ,460.48 $4,736.70 

4" PVC, Schedule 40, Well Casing 30.00 LF $1 .9728 $4.1878 $2.9301 

33230102 D 70.00% 100.00% 

$84.55 $125.63 $87.90 $298.09 

4" PVC, Schedule 40, Well Screen 30.00 LF $26436 $5 6118 $11 .9332 

33230202 D 70.00% 100.00% 

$11 3.30 $168.35 $358.00 $639.65 

4" PVC, Well Plug 1.00 EACH $2.8934 $6.1423 $28.3070 

33230302 D 70.00% 100.00% 

$4.13 $6 .14 $28 .31 $38.58 

Hollow-stem Auger, 8" Outside Diameter Borehole for 2" Well 60.00 LF $7.1739 $15.2287 $0.0000 

33231101 D 70.00% 100.00% 

$614.91 $913.72 $0 .00 $1 ,528.63 

Hol low-stem Auger, 11" Outside Diameter Borehole for 4" 60.00 LF $8. 7681 $18.6131 $0.0000 
Well 

33231102 D 70.00% 100.00% 

$75 1.55 $1,1 16.79 $0.00 $1,868.34 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Split Spoon Sample, 2" x 24", During Drill ing 30.00 EACH $0.0000 $0.0000 $29. 7293 

33231 106 D 70.00% 100.00% 

$0.00 $0.00 $891.88 $891 .88 

Standby fo r Dril li ng 4.00 EAC H $49.3149 $104.6945 $0.0000 

3323 11 21 D 70.00% 100.00% 

$281.80 $418.78 $0.00 $700.58 

Furnish 55 Gallon Drum fo r Drill Cuttings & Development 1.00 EACH $0.0000 $0.0000 $50.9560 
Water 

33231126 D 70.00% 100.00% 

$0.00 $0.00 $50.96 $50.96 

4" Screen, Filter Pack 16.00 LF $1 .9728 $4.1878 $12 3067 

33231402 D 70.00% 100.00% 

$45.09 $67.00 $196.91 $309.00 

Surface Pad, Concrete, 2' x 2' x 4" 1.00 EACH $0.7119 $0.0473 $3.1709 

33231504 D 70.00% 100.00% 

$1.02 $0.05 $3.17 $4.24 

4" Well , Benton ite Seal 4.00 EACH $11 .0991 $23.5612 $430874 

33232102 D 70.00% 100.00% 

$63.42 $94.24 $172.35 $330.02 

Protect ive Enclosu re with Cover 1.00 EACH $49.3206 $1 04.6981 $241 .9667 

33232201 D 70.00% 100.00% 

$70.46 $104.70 $241 .97 $417.12 

5' Guard Posts, Cast Iro n, Concrete Fill 2.00 EACH $20.1681 $0.439 7 $29.2574 

33232301 D 70.00% 100.00% 

$57.62 $0.88 $58 .51 $117.02 

2" PVC, Schedule 40, Connection Pip ing 100.00 LF $1 .6827 $0 0346 $0.8946 

33260406 D 70.00% 100.00% 

$240.39 $3.46 $89.46 $333.31 

2" PVC, Schedule 40, Tee 4.00 EACH $20.54 73 $0.9467 $1 .0766 

33270102 D 70.00% 100.00% 

$117 .41 $3.79 $4.31 $125.51 
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Safety 
Quantity/Un it Level Labor Equipment Materials Total 

4" PVC, 90 Degree, Elbow 4.00 EACH $28 0795 $05776 $5.7318 

33270114 D 7000% 100 00% 

$160.45 $2.31 $22.93 $185.69 

2" Iron Body Check Valve 2.00 EACH $24. 7106 $0.3678 $1 96.51 04 

33270402 D 70.00% 100.00% 

$70 .60 $0.74 $393.02 $464.36 

Pressure Gauge 1.00 EAC H $31 .2708 $0.4644 $98.1 353 

33310209 D 70.00% 100.00% 

$44.67 $0 .46 $98.14 $1 43.27 

Air Sparging Total $4,543.68 $3,882.12 $13,293 .35 $21 ,719.1 5 

Analyses : Water and Liquids 
Analyze groundwater and surface water during remediation activity. 

Volatile Organic Analysis (EPA 624) 4.00 EAC H $0.0000 $0.0000 $267.5633 

33021618 D 70 00% 100.00% 

$0.00 $0 .00 $1 ,070.25 $1,070.25 

Analyses: Water and Liquids Total $0 .00 $0.00 $1 ,070.25 $1 ,070.25 

Cleanup and Landscaping 
landscaping and cleanup is required for this remediation activity. 

General Area Cleanu p 3.00 ACR E $100.9011 $95.3650 $0.0000 

17040101 D 70.00% 100. 00% 

$432.43 $286.10 $0.00 $718.53 

Load & Haul Debris , 5 Miles, Dumptruck 5.00 CY $0.8724 $2.5808 $0.0000 

17040103 D 70.00% 100.00% 

$6 .23 $12.90 $0.00 $19.14 

Area Preparation, 67% Level & 33% Slope 3.00 ACR E $14.5041 $30.5622 $0.0000 

18050101 D 70.00% 100.00% 

$62.16 $91 .69 $0.00 $153.85 

Seed ing, Vegetat ive Cover 3.00 ACR E $35.9559 $57.2455 $1,654.7301 

18050402 D 70.00% 100 00% 

$154.10 $171 .74 $4,964.19 $5,290.02 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Fertilize, 800 Lbs/Acre, Push Rotary 3.00 ACRE $15 0311 $30.0266 $31 .0731 

18050409 D 70.00% 100.00% 

$64.42 $90.08 $93.22 $247.72 

Watering with 3,000-Gallon Tank Truck, Per Pass 3.00 ACRE $13.9861 $22 2741 $2.3783 

18050413 D 70 .00% 100.00% 

$59.94 $66.82 $7.13 $133.90 

Mowing 3.00 ACRE $11 .2562 $3. 7814 $0.0000 

18050415 D 70.00% 100.00% 

$48.24 $11 .34 $0.00 $59.59 

Cleanup and Landscaping Total $827.52 $730.67 $5,064.54 $6,622.74 

Clear and Grub 
Clearing is required fro this activity. 

Light Brush without Grub , Clearing 3.00 ACRE $23.0699 $20.5489 $0.0000 

17010101 D 70.00% 100.00% 

$98.87 $61 .65 $0.00 $160.52 

Clear and Grub Total $98 .87 $61.65 $0.00 $160.52 

Contractor Costs / General Conditions 
Support during construction . 

Van or Pickup Rental 90.00 DAY $0.0000 $0.0000 $35.6751 

33010102 D 70.00% 100.00% 

$0.00 $0.00 $3,210.76 $3,210.76 

Mobilize Crew, >= 500 Miles, per Person 1.00 EACH $0.0000 $0.0000 $1 , 189. 1700 

33010201 D 70.00% 100.00% 

$0.00 $0.00 $1 ,189.17 $1,1 89.17 

Per Diem 90.00 DAY $0.0000 $0.0000 $96.0000 

33010202 D 70.00% 100.00% 

$0.00 $0.00 $8,640.00 $8,640.00 

Disposable Boot Covers (Tyvek) 100.00 PAIR $0.0000 $0.0000 $1 .3735 

33010421 D 70.00% 100.00% 

$0.00 $0.00 $137.35 $137.35 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Disposable Gloves (Latex) 100.00 PAIR $0.0000 $0.0000 $0.2276 

33010423 D 70.00% 100.00% 

$0.00 $0.00 $22.76 $22.76 

Disposable Coveralls (Tyvek) 100.00 EACH $0.0000 $0.0000 $3. 5675 

33010425 D 70 .00% 100.00% 

$0.00 $0.00 $356.75 $356.75 

Temporary Office 20' x 8' 3.00 MONTH $0.0000 $0.0000 $224.5510 

99040101 D 70.00% 100.00% 

$0.00 $0.00 $673.65 $673.65 

Temporary Storage Trailer 28' x 1 O' 3.00 MONTH $0.0000 $0.0000 $122.2111 

99040202 D 70.00% 100.00% 

$0.00 $0.00 $366.63 $366.63 

Portable Toilets - Chemical 3.00 MONTH $0.0000 $0.0000 $118.9170 

99040501 D 70.00% 100.00% 

$0.00 $0.00 $356.75 $356 .75 

Construction Photographs 1.00 SET $356. 7510 $0.0000 $0.0000 

99041101 D 70.00% 100.00% 

$509.64 $0.00 $0.00 $509.64 

Surveying - 2-man Crew 4.00 DAY $297.2925 $195.0239 $0.0000 

99041201 D 70.00% 100.00% 

$1,698.81 $780.1 0 $0.00 $2,478.91 

Contractor Costs/ General Conditions Total $2,208.46 $780.10 $14,953.83 $17,942.38 

Decontamination Facilities 
Support during construction and remediation . 

1,800 PSI Pressure Washer, 6 HP, 4.8 GPM 3.00 EACH $0.0000 $0.0000 $3,333.0057 

33170814 D 70.00% 100.00% 

$0.00 $0.00 $9,999.02 $9,999.02 

8' x 36' Decontamination Trailer with 2 Showers, Fans 3.00 MONTH $0.0000 $0.0000 $535.1265 

33170822 D 70.00% 100.00% 

$0.00 $0.00 $1,605.38 $1 ,605.38 
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Safety 
Quantity/U nit Level Labor Equipment Materials Total 

DOT Steel Drum, 55 Gallon 8.00 EACH $0.0000 $0.0000 $50.9560 

33 19992 1 D 70.00% 100.00% 

$0.00 $0 .00 $407.65 $407.65 

Decontamination Facilities Total $0.00 $0.00 $12,012.04 $12,012.04 

Fencing 
This activity requires a fenced off area during remediation activity 

6' Galvanized Chain-link Fence 800.00 LF $0.8374 $0.0110 $12.6847 
18040107 D 70.00% 100.00% 

$957.03 $8 .80 $10,147.76 $11 ,11 3.59 

6' Swing Gate, 12' Double 2.00 EACH $60.2645 $25.3900 $3114430 
18040117 D 70.00% 100.00% 

$172.18 $50 .78 $622.89 $845 .85 

Hazardous Waste Signing 4.00 EACH $18.7336 $02328 $304015 

18040501 D 70.00% 100.00% 

$107.05 $0.93 $121.61 $229 .59 

Fencing Total $1,236.26 $60.51 $10,892.25 $12,189.03 

Groundwater Monitoring Wells 
This activity requires installation of four new groundwater monitoring wells . 

Mobilization/Demobilization Drilling Rig & Crew 1.00 LS $394.5190 $8375562 $0.0000 

33010101 D 70.00% 100.00% 

$563.60 $837.56 $0.00 $1,401.15 

4" PVC, Schedule 40, Well Casing 120.00 LF $1 .9728 $4.1878 $2.9301 

33230102 D 70.00% 100.00% 

$338.1 9 $502.54 $351 .61 $1,1 92 .34 

4" PVC, Schedule 40, Well Screen 30.00 LF $2.6436 $5.6118 $11 .9332 

33230202 D 70.00% 100.00% 

$113.30 $168 .35 $358.00 $639.65 

4" PVC, Well Plug 4.00 EACH $2.8934 $6.1423 $28.3070 

33230302 D 70.00% 100.00% 

$16 .53 $24.57 $113.23 $154.33 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Hollow-stem Auger, 11" Outside Diameter Borehole for 4" 120.00 LF $8. 7681 $18.6131 $0.0000 
Well 

33231102 D 70 00% 100 00% 

$1 ,503.10 $2,233.57 $0.00 $3,736.67 

Split Spoon Sample, 2" x 24", During Drilling 30.00 EACH $0.0000 $0.0000 $29. 7293 

33231 106 D 70.00% 100.00% 

$0.00 $0.00 $891.88 $891.88 

Standby for Drilling 4.00 EACH $49 3149 $104.6945 $0.0000 

3323 11 21 D 70.00% 100.00% 

$281.80 $418.78 $0.00 $700.58 

Furnish 55 Gallon Drum for Drill Cuttings & Development 4.00 EACH $0.0000 $0.0000 $50.9560 
Water 

33231126 D 70.00% 100.00% 

$0.00 $0.00 $203.82 $203.82 

4" Well , Portland Cement Grout 16.00 LF $0.0000 $0.0000 $1 .6054 

33231812 D 70.00% 100.00% 

$0.00 $0.00 $25.69 $25.69 

4" Well, Bentonite Sea l 4.00 EACH $11 .0991 $23. 5612 $43.0874 

33232102 D 70.00% 100.00% 

$63.42 $94.24 $172.35 $330.02 

Protective Enclosure with Cover 4.00 EACH $49.3206 $104.6981 $241 .9667 

33232201 D 70.00% 100.00% 

$281 .83 $418.79 $967.87 $1,668.49 

5' Guard Posts, Cast Iron , Concrete Fill 8.00 EACH $20.1681 $0.4397 $29.2574 

33232301 D 70.00% 100.00% 

$230.49 $3.52 $234.06 $468.07 

Groundwater Monitoring Wells Total $3,392.27 $4,701.92 $3,318.50 $11,412.70 

Overhead Electrical Distribution 
Require installation of electric utilities for air sparging activity. 

Pole-mounted Transformer, 15 KV - 480/277 3 Phase 1.00 EACH $1,437.0323 $46. 7608 $9,428.2279 

20020101 D 70.00% 100.00% 

$2,052.90 $46.76 $9,428.23 $11 ,527.89 
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Safety 
Quantity/Unit Level Labor Equ ipment Materials Tota l 

477 .0 ACSR Conductor 1,000 .00 LF $3. 7875 $0.9276 $1.4270 

20020305 D 70.00% 100.00% 

$5 ,410 .71 $927.60 $1 ,427.00 $7,765.31 

40' Class 3 Treated Power Pole 1200 EACH $236.4308 $57.9008 $248.5365 
20020403 D 70.00% 100.00% 

$4,053 .10 $694.81 $2,982.44 $7,730.35 

15 KV, 1/0 to 4/0 Conductor, Termi nations & Splicing 2.00 EACH $308.5710 $1.4689 $78.5062 
20020546 D 70.00% 100.00% 

$881 .63 $2.94 $157 .01 $1 ,041.58 

150W High Pressure Sodium Fixture 5.00 EACH $109.0945 $0.5856 $273.4257 
20030601 D 70.00% 100.00% 

$779.25 $2.93 $1 ,367.13 $2,149.30 

1" Rigid Steel Conduit 200.00 LF $2.0929 $0.0120 $1 .1298 

20039901 D 70.00% 100.00% 

$597.97 $2.40 $225.96 $826.33 

Overhead Electrical Distribution Total $13,775.57 $1,677.44 $15,587.77 $31 ,040.77 

Professional Labor 
Treatability tests will be required to confirm air sparging, specify and 
coordinate installation of equipment, evaluate vendors, coordinate site 
activities and provide progress reports. 

Per Diem - senior field engineer 50.00 DAY $0.0000 $0.0000 $96.0000 

33010202 D 70.00% 100.00% 

$0.00 $0.00 $4,800.00 $4,800.00 

Treatab ility tests for air sparging 1.00 LS $5,0000000 $3,000.0000 $4,000.0000 

33220101 D 70 00% 100.00% 

$7,142.86 $3,000.00 $4,000.00 $14,142.86 

Senior Project Manager 90 .00 HOUR $83.2800 $0.0000 $0.0000 

33220123 D 70.00% 100.00% 

$10,707.43 $0.00 $0.00 $10,707.43 

Senior Contract Administrator 40.00 HOUR $52.0300 $0.0000 $0.0000 

33220125 D 70.00% 100.00% 

$2,973.14 $0 .00 $0.00 $2,973.1 4 
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Senior Project Hydrogeologist 200.00 HOUR $72. 8400 $00000 $0.0000 

33220133 D 70.00% 100.00% 

$20 ,811.43 $0.00 $0.00 $20,811 .43 

Senior Health & Safety Officer 40.00 HOUR $39.5300 $0.0000 $0.0000 

33220150 D 70.00% 100 00% 

$2,258.86 $0.00 $0.00 $2,258.86 

Senior Field Technician 400.00 HOUR $43. 7500 $0.0000 $00000 

33220159 D 70.00% 100.00% 

$25,000.00 $0.00 $0.00 $25 ,000.00 

Senior Word Processing/Clerical 40 .00 HOUR $29.4000 $0.0000 $00000 

33220163 D 70 .00% 10000% 

$1 ,680.00 $0.00 $0.00 $1,680.00 

Field Engineer - Average Cost 13.00 MWK $1 ,189.1700 $0.0000 $0.0000 

99010402 D 70.00% 100 00% 

$22,084.59 $0.00 $0.00 $22,084.59 

Site Project Manager - Average Cost 15.00 MWK $1,308.0870 $0.0000 $0.0000 

99110102 D 70.00% 100.00% 

$28,030.44 $0.00 $0.00 $28,030.44 

Professional LaborTotal $120,688.74 $3,000.00 $8,800.00 $132,488.74 

Site Total $146,771 .37 $14,894.40 $84,992.54 $246,658.31 

RA26-4 
SEAD 26 Fire Training and Demonstration Area. Annual costs for remedial alternative RA26-4. 

Soil and Groundwater impacted from petoloeum hydrocarbons, S VOC's and Pesticides. 

Air stripping of plume. 

Air Stripping 
Annual operating costs for air stripping system. 

Packing Reconditioning 2.00 EACH $749.3216 $1, 113.5693 $0.0000 

33130701 D 70.00% 100.00% 

$2,140.92 $2,227.14 $0.00 $4,368 .06 

Blower and Motor Maintenance and Repair 2.00 EACH $216.1483 $81 .0852 $0.0000 

33410201 D 70.00% 100.00% 

$617.57 $162.17 $0.00 $779.74 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Electrical Charge 87,600.00 KWH $0.0000 $0.0000 $0.0595 

33420101 D 70.00% 100.00% 

$0.00 $0.00 $5,212.20 $5,212.20 

Air Stripping Total $2,758.49 $2,389.31 $5,212.20 $10,359.99 

Analyses : Water and Liquids 
Annual analysisi of groundwater at onsite wells . 

Volatile Organic Analysis (EPA 624) 4.00 EAC H $0.0000 $0.0000 $267.5633 

33021618 D 70.00% 100.00% 

$0.00 $0.00 $1,070.25 $1,070.25 

Analyses: Water and Liquids Total $0.00 $0.00 $1,070.25 $1 ,070 .25 

Discharge to POTW 
Annual costs for upkeep and discharge to either POTW or storm drains. 

35 GPM, 1,050 Lb Fill , Disposable carbon 2.00 EACH $159.2317 $39.0669 $3,805.3440 

33132011 D 70.00% 100.00% 

$454.95 $78.13 $7,610.69 $8,143.77 

Wastewater Disposal Fee 1,300.00 KGAL $0.0000 $0.0000 $2.0000 

33197102 D 70.00% 100.00% 

$0.00 $0.00 $2,600.00 $2,600.00 

Discharge to POTWTotal $454.95 $78.13 $10,210.69 $10,743.77 

Monitoring 
Mobilization and travel to site , collect samples, lab reporting. 

Mobilization/Demobilization Drill ing Rig & Crew 1 00 LS $394.5190 $837.5562 $0.0000 

33010101 D 70.00% 100.00% 

$563.60 $837.56 $0.00 $1,401 .15 

Per Diem 8.00 DAY $0.0000 $0.0000 $96.0000 

33010202 D 70.00% 100.00% 

$0.00 $0.00 $768.00 $768 .00 

Mobilize Crew, 100 Miles, per Person 4.00 EACH $0.0000 $0.0000 $237. 8340 

33010204 D 70.00% 100.00% 

$0.00 $0.00 $951.34 $951 .34 
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Quantity/Unit Leve l Labo r Equipment Materials Tota l 

Organic Vapor Analyzer Rental , per Day 1000 DAY $0.0000 $0.0000 $118.9178 

33020303 D 70 00% 100.00% 

$0.00 $0.00 $1 ,189.18 $1,189.18 

Level "D" PPE Rental per 2-Man CPT Crew 3.00 DAY $0.0000 $0.0000 $285.4008 
33020645 D 70 00% 100.00% 

$0 .00 $0.00 $856.20 $856.20 

40 ml , 16 oz, High-density Polyethylene Bottle, Case of 24 1.00 EACH $0.0000 $0.0000 $768917 
33022031 D 70 00% 100.00% 

$0.00 $0.00 $76.89 $76 .89 

Custody Seals, Package of 10 1.00 EACH $0.0000 $0.0000 $1 3438 
33022034 D 70.00% 100.00% 

$0.00 $0 .00 $1 .34 $1.34 

Overnight Delivery, 6 - 10 Lb Package 8.00 LB $0.0000 $0.0000 $3.4843 
33022040 D 70.00% 100 00% 

$0.00 $0.00 $27.87 $27.87 

48 Quart Ice Chest 1.00 EACH $0.0000 $0.0000 $24. 5564 

33022045 D 70.00% 100.00% 

$0.00 $0.00 $24.56 $24.56 

Project Engineer 44.00 HOUR $52.0300 $0.0000 $0.0000 

33220105 D 70.00% 100 00% 

$3,270.46 $0 .00 $0.00 $3,270.46 

Staff Hydrogeologist 44.00 HOUR $39.5300 $0.0000 $0.0000 

33220108 D 70.00% 100.00% 

$2,484.74 $0.00 $0.00 $2,484.74 

Senior Hea lth & Safety Officer 4.00 HOUR $39.5300 $0.0000 $0.0000 

33220150 D 70.00% 10000% 

$225.89 $0.00 $0.00 $225.89 

Senior Word Processi ng/Clerica l 16.00 HOUR $29.4000 $00000 $0.0000 

33220163 D 70.00% 100.00% 

$672.00 $0.00 $0.00 $672.00 

~ -- F..11.1)4;.;.L 10/28/98 3:50:37 PM Page 19 



Safety 
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Disposable Bailer, Polyethylene, 1. 5" Outs ide Diameter x 36" 4.00 EACH $0.0000 $0.0000 $7 0399 

33232407 D 70.00% 100.00% 

$0.00 $0.00 $28.16 $28.16 

Suspension Cable, Teflon Coated 15.00 FT $0.0000 $0.0000 $1.0227 

33232422 D 70 00% 100 00% 

$0.00 $0.00 $15.34 $15.34 

Monitoring Total $7,216.68 $837.56 $3,938.88 $11,993.12 

Professional Labor 
Professional labor to evaluate annual performance report on progress. 

Senior Project Manager 8.00 HOUR $83.2800 $0.0000 $0.0000 

33220123 D 70.00% 100 00% 

$951 .77 $0.00 $0.00 $951.77 

Senior Contract Administrator 8.00 HOUR $52.0300 $0.0000 $0.0000 

33220125 D 70.00% 100.00% 

$594.63 $0.00 $0.00 $594.63 

Senior Project Hydrogeologist 200.00 HOUR $72.8400 $0.0000 $0.0000 

33220133 D 70.00% 100.00% 

$20,811 .43 $0.00 $0.00 $20,811.43 

Senior Health & Safety Officer 4.00 HOUR $39.5300 $0.0000 $0.0000 

33220150 D 7000% 100.00% 

$225.89 $0.00 $0.00 $225 .89 

Senior Word Processi ng/Clerical 16.00 HOUR $29.4000 $0.0000 $0.0000 

33220163 D 70.00% 100.00% 

$672.00 $0 .00 $0 .00 $672.00 

Professional LaborTotal $23,255.71 $0.00 $0 .00 $23,255.71 

Site Total $33 ,685 .83 $3 ,305 .00 $20,432.02 $57,422.85 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

RA26-4 Capital Costs 
(Sead 26) Fire Training and Demonstration Area. Capital costs for remedial alternative RA26-4 . 

Soils and Sediment impacted with Petroleum hydrocarbons, BTEX, SVOC's and pesticides 

Natural Attenuation of groundwater Plume 

Air Stripping 
Air stripping of groundwater plume, carbon absorption not included. 

4" Structu ral Slab on Grade 100.00 SF $13888 $0.1677 $1.8464 

18020320 D 70.00% 100.00% 

$198 .40 $16.77 $184.64 $399.81 

6,000 Gallon Horizontal Plastic Sump with 6" NPT 1.00 EACH $440.5450 $1, 000. 0000 $6,638.0204 
Connection and baffle 

19040625 D 70.00% 100.00% 

$629.35 $1,000 .00 $6,638.02 $8,267.37 

2", 60 PSI , Polyethylene Pipe 200.00 LF $1 .3398 $0.1942 $1.4627 

19070122 D 70.00% 100.00% 

$382.80 $38.84 $292.54 $714.18 

4' Diameter Electric Automatic Pressure Filter Unit 1.00 EACH $1,606.9203 $5502171 $6,729.3132 

33130102 D 70 00% 100.00% 

$2,295.60 $550 .22 $6,729.31 $9,575.13 

Iron removal system 1.00 EACH $1,606.9203 $550.2171 $10,341 .8797 

33130103 D 70.00% 100.00% 

$2,295.60 $550.22 $10,341 .88 $13,1 87.70 

Instal l Air Stripper Tower, 1' - 3' Diameter, 13' - 20' High 1.00 EACH $2,620.6572 $303.5475 $0.0000 

33130705 D 70.00% 100.00% 

$3,743.80 $303.55 $0.00 $4,047.34 

Internal Parts for Air Stripper, < 20' High 30.00 SF $0.0000 $0.0000 $59.4585 

33130736 D 70.00% 100 00% 

$0.00 $0.00 $1 ,783 .76 $1,783.76 

1" - 3.5" Packing for Air Stripper Tower 30.00 CF $0.0000 $0.0000 $8.9188 

33130738 D 70.00% 100 00% 

$0.00 $0.00 $267.56 $267.56 
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Quantity/Unit Level Labor Equipment Materials Total 

Electrical Controls for Air Stripper 1.00 EACH $1 ,050.7264 $65.3464 $5,279.9148 

33130741 D 70.00% 100 00% 

$1,501.04 $65.35 $5,279.91 $6,846.30 

2 O' Diameter Tower, Skid Mount 1.00 EACH $0.0000 $00000 $1,260.5202 

33130753 D 70.00% 100 00% 

$0 .00 $0.00 $1,260.52 $1 ,260 .52 

High Sump Level Switch for Avoiding Overflow 2.00 EACH $0.0000 $0.0000 $630.2601 

33231306 D 70.00% 100 00% 

$0.00 $0 .00 $1 ,260.52 $1 ,260.52 

2" Carbon Steel Pip ing 250.00 LF $2.3645 $0.0486 $2.5330 

33260102 D 70.00% 100.00% 

$844.46 $12.15 $633.25 $1 ,489.86 

50' x 6" Brown Gum Rubber, Chemica l-resistant, Flexible 1.00 EACH $126. 7925 $2.3329 $862.1483 
Hose 

33260702 D 70.00% 100.00% 

$181.13 $2.33 $862.15 $1,045 .61 

2" Ball Valve, Carbon Steel Trim 4.00 EACH $24.9488 $0.4281 $53.8100 

33270422 D 70.00% 100.00% 

$142.56 $1.71 $215.24 $359.52 

50 GPM, 100' Head, 3 HP, Centrifugal Pump 1.00 EACH $272.5247 $4.3182 $1 ,831 .9634 

33290103 D 70.00% 100.00% 

$389.32 $4.32 $1 ,831.96 $2,225.60 

75 GPM, 2" Discharge, Cast-iron Sump Pump 1.00 EACH $329.8982 $5 2274 $2,433.5246 

33290402 D 70.00% 100.00% 

$471 .28 $5.23 $2,433.52 $2,910.04 

250 CFM, 12" Pressure, 1 1/2 HP, Blower System 1.00 EACH $120.3084 $2.2119 $546. 7804 

33310104 D 70 00% 100 00% 

$171.87 $2.21 $546.78 $720.86 

Blower and Motor Maintenance and Repair 2.00 EACH $216.1483 $81.0852 $0.0000 

33410201 D 70.00% 100.00% 

$617.57 $162.1 7 $0.00 $779.74 

Air Stripping Total $13,864.79 $2,715 .06 $40,561 .57 $57,141.42 
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Analyses: Water and Liquids 
analyze groundwater during remediation. 

Volatile Organi c Analysis (EPA 624 ) 4.00 EACH $0.0000 $00000 $267.5633 

33021618 D 70 00% 100.00% 

$0.00 $0.00 $1,070.25 $1 ,070.25 

Analyses : Water and Liquids Total $0.00 $0.00 $1 ,070.25 $1,070.25 

Cleanup and Landscaping 
Cleanup and landscaping is required after remediation activities are completed. 

General Area Cleanup 3.00 ACRE $100.9011 $95.3650 $0.0000 

17040101 D 70.00% 100.00% 

$432.43 $286.10 $0.00 $718.53 

Load & Haul Debris, 5 Miles, Dumptruck 1000 CY $0.8724 $2.5808 $0.0000 

17040103 D 70 00% 100.00% 

$12.46 $25 .81 $0.00 $38.27 

Area Preparation , 67% Level & 33% Slope 3.00 ACR E $14.5041 $30.5622 $00000 

18050101 D 70.00% 100.00% 

$62.16 $91.69 $0.00 $153.85 

Seeding , 67% Level & 33% Slope, Hydroseeding 3.00 ACRE $39.9561 $65.6422 $285.4008 

18050401 D 70.00% 100.00% 

$171 .24 $1 96.93 $856.20 $1 ,224.37 

Watering with 3,000-Gallon Tank Truck, Per Pass 3.00 ACRE $13.9861 $22.2741 $2.3783 

1805041 3 D 70.00% 100.00% 

$59 .94 $66 .82 $7.13 $133.90 

Mowing 3.00 ACRE $11 .2562 $3. 7814 $0.0000 

18050415 D 70 00% 100.00% 

$48 .24 $11 .34 $0.00 $59.59 

Cleanup and Landscaping Total $786 .48 $678 .68 $863.34 $2,328.50 

Clear and Grub 
Clearing area is required for remediation activity . 

Light Brush without Grub , Clearing 3.00 ACRE $23.0699 $20.5489 $0.0000 

17010101 D 70.00% 100.00% 

$98.87 $61.65 $0.00 $160.52 
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Clear and Grub Total $98 .87 $61 .65 $0.00 $160 .52 

Contractor Costs/ General Conditions 
support during construction. 

Van or Pickup Rental 90.00 DAY $0.0000 $0.0000 $35.6751 

33010102 D 70.00% 100.00% 

$0 .00 $0.00 $3,210.76 $3 ,210 .76 

Mobilize Crew, >= 500 Miles, per Person 1.00 EACH $0.0000 $0.0000 $1 , 189.1700 
33010201 D 70.00% 100.00% 

$0.00 $0.00 $1 ,1 89 .17 $1,189.17 

Per Diem 90.00 DAY $0.0000 $0.0000 $96.0000 
33010202 D 70.00% 100 00% 

$0.00 $0.00 $8,640.00 $8,640.00 

Disposable Boot Covers (Tyvek) 100.00 PAIR $0.0000 $0.0000 $1 .3735 

33010421 D 70.00% 100.00% 

$0.00 $0.00 $137.35 $137.35 

Disposable Gloves (Latex) 100.00 PAIR $00000 $0.0000 $0.2276 

33010423 D 70.00% 100 00% 

$0.00 $0.00 $22.76 $22.76 

Disposable Coveralls (Tyvek) 100.00 EACH $0.0000 $0.0000 $3.5675 

33010425 D 70.00% 100.00% 

$0.00 $0.00 $356.75 $356.75 

Temporary Office 20' x 8' 3.00 MONTH $0.0000 $0.0000 $224 .5510 

99040101 D 70 00% 100.00% 

$0.00 $0.00 $673.65 $673.65 

Temporary Storage Trailer 28' x 1 O' 3.00 MONTH $0.0000 $0.0000 $122.2111 

99040202 D 70.00% 100 00% 

$0.00 $0.00 $366.63 $366 .63 

Portable Toilets - Chemical 3.00 MONTH $0.0000 $0.0000 $118.9170 

99040501 D 70.00% 100.00% 

$0.00 $0.00 $356.75 $356.75 
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Constructi on Photographs 1.00 SET $356. 7510 $0.0000 $0.0000 

99041101 D 70.00% 100.00% 

$509.64 $0.00 $0.00 $509.64 

Surveying - 2-man Crew 4.00 DAY $297.2925 $195.0239 $0.0000 

99041201 D 70.00% 100 00% 

$1 ,698.81 $780.10 $0.00 $2,478.91 

Contractor Costs/ General Conditions Total $2,208.46 $780.10 $14,953.83 $17,942.38 

Decontamination Facilities 
support during construction. 

1,800 PSI Pressure Washer, 6 HP, 4.8 GPM 3.00 EACH $0.0000 $0.0000 $3,333.0057 

33170814 D 70.00% 100.00% 

$0.00 $0 .00 $9 ,999.02 $9,999.02 

8' x 36' Decontamination Trailer with 2 Showers, Fans 3.00 MONTH $0.0000 $0.0000 $535.1265 

33170822 D 70.00% 100.00% 

$0.00 $0.00 $1 ,605 .38 $1 ,605.38 

DOT Steel Drum, 55 Ga llon 8.00 EACH $0.0000 $0.0000 $50.9560 

33199921 D 70.00% 100.00% 

$0.00 $0.00 $407.65 $407.65 

Decontamination Facilities Total $0.00 $0.00 $12,012.04 $12,01 2.04 

Discharge to POTW 
Discharge of air stripper to site sanitary treatment or storm drains. 

Medium Brush with Average Grub & Some Trees, Clearing 0.25 ACR E $124.1493 $256.0403 $0.0000 

17010103 D 70.00% 100.00% 

$44.34 $64.01 $0.00 $108 .35 

Demol ish Bituminous Pavement with Air Equipment 20.00 CY $14. 7695 $51372 $0.0000 

17020203 D 70.00% 100.00% 

$421 .99 $102.74 $0.00 $524.73 

Trenching to 48" Deep, Including Backfill & Compaction 222.00 CY $2.1669 $1 .0047 $0.0000 

17030255 D 70.00% 100.00% 

$687.22 $223 .04 $0.00 $910.26 
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Soil , 5 Miles, Dump Truck, Load/Haul Spoil From Trench 222.00 CY $0. 7849 $1 .6768 $0.0000 

17030282 D 70 00% 100.00% 

$248.93 $372.25 $0.00 $621.1 8 

Compact Soil with Vibrating Plate 222.00 CY $1 .8449 $0.1234 $0.0000 

17030511 D 70 .00% 100 00% 

$585.10 $27.39 $0.00 $612.49 

4", Class 50, Bell & Spigot Sanitary Sewer, Cast-iron Pipe 1,000 .00 LF $1 .3319 $0.0238 $3. 8173 

19020101 D 70.00% 100 00% 

$1 ,902.71 $23.80 $3,817.30 $5,743.81 

Precast , CIP Base, 4' Diameter, 6' Deep, Manhole 1.00 EACH $172.7463 $51 .5322 $331 .3798 

19020201 D 70.00% 100 00% 

$246.78 $51 .53 $331 .38 $629.69 

35 GPM, 660 Lb Fill , High-density Polyethylene-lined Steel , 1.00 EACH $159.2317 $39.0669 $5,470.1820 
Permanent 

33132012 D 70.00% 100.00% 

$227.47 $39.07 $5,470.18 $5,736.72 

Discharge to POTWTotal $4,364.53 $903.84 $9,618.86 $14,887.24 

Fencing 
Temporary fencing of the remediation area is required. 

6' Galvanized Chain-link Fence 800.00 LF $0.8374 $0.0110 $12.6847 

18040107 D 70.00% 100.00% 

$957.03 $8.80 $10,147.76 $11,11 3.59 

6' Swing Gate, 12' Double 2.00 EACH $60 2645 $25.3900 $311.4430 

18040117 D 70.00% 100.00% 

$172 .1 8 $50.78 $622.89 $845.85 

Hazardous Waste Signing 4.00 EACH $18. 7336 $0.2328 $30.4015 

18040501 D 70.00% 100.00% 

$107.05 $0 .93 $121 .61 $229.59 

Fencing Total $1,236.26 $60.51 $10 ,892.25 $12,189.03 
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Safety 
Quantity/Unit Level Labor Equipment Materials Total 

Groundwater Monitoring Wells 
Four groundwater monitoring wells will be installed. 

Mobilization/Demobi lization Drilling Rig & Crew 1.00 LS $394. 5190 $837.5562 $0.0000 
33010101 D 70.00% 100.00% 

$563.60 $837.56 $0.00 $1,401 .15 

4" PVC, Schedule 40, Well Casing 120.00 LF $1 .9728 $4.1878 $2.9301 
33230102 D 70.00% 100 00% 

$338.1 9 $502.54 $351.61 $1,192.34 

4" PVC, Schedule 40, W ell Screen 30.00 LF $2.6436 $5.6118 $11 .9332 
33230202 D 70.00% 100.00% 

$113.30 $168.35 $358.00 $639.65 

4" PVC, Well Plug 4.00 EACH $2.8934 $6.1423 $28.3070 
33230302 D 70.00% 100.00% 

$16.53 $24.57 $113.23 $154.33 

Hollow-stem Auger, 11" Outside Diameter Borehole for 4" 120. 00 LF $8.7681 $18.6131 $0.0000 
W el l 

33231102 D 70.00% 100 00% 

$1,503 .10 $2,233.57 $0.00 $3,736.67 

Split Spoon Sample, 2" x 24", During Drill ing 30.00 EACH $0.0000 $0.0000 $29. 7293 

3323 1106 D 70.00% 100.00% 

$0.00 $0.00 $891 .88 $891.88 

Standby for Drilling 4.00 EACH $49.3149 $104.6945 $0.0000 

33231121 D 70.00% 100.00% 

$281.80 $418.78 $0.00 $700.58 

Furn ish 55 Gallon Drum for Drill Cuttings & Development 4.00 EACH $0.0000 $0.0000 $50.9560 
Water 

3323 11 26 D 70.00% 100.00% 

$0.00 $0.00 $203.82 $203.82 

Surface Pad , Concrete, 2' x 2' x 4" 4.00 EACH $0. 7119 $0.0473 $3.1709 

33231504 D 70.00% 100.00% 

$4.07 $0 .19 $12.68 $16.94 

~ -- F.JL l)a;..;L 10/28/98 3:50:42 PM Page 27 



Safety 
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4" Well , Grout (Annu lar Seal) 16.00 LF $11 .2451 $23. 8712 $7.6795 

3323 1802 D 70.00% 100.00% 

$257.03 $381.94 $122.87 $761.84 

4" Well , Benton ite Seal 4.00 EACH $11.0991 $23.5612 $43.0874 

33232102 D 70 00% 100 00% 

$63.42 $94.24 $172.35 $330.02 

Protective Enclosure with Cover 4.00 EACH $49.3206 $104.6981 $241 .9667 

33232201 D 70 00% 100.00% 

$281.83 $418.79 $967.87 $1,668.49 

5' Guard Posts, Cast Iron , Concrete Fill 8.00 EACH $20.1681 $0.4397 $29.2574 

3323230 1 D 70.00% 100.00% 

$230.49 $3.52 $234.06 $468.07 

Groundwater Monitoring Wells Total $3,653.37 $5,084.05 $3,428.37 $12,165.79 

Overhead Electrical Distribution 
Electric utililities are required to operate the air stripping system. 

Pole-mounted Transformer, 15 KV - 480/277 3 Phase 1.00 EACH $1,437.0323 $46. 7608 $9,428.2279 

20020101 D 70.00% 100.00% 

$2,052.90 $46.76 $9,428.23 $11,527.89 

477.0 ACSR Conductor 1,000.00 LF $3. 7875 $09276 $1.4270 

20020305 D 70.00% 100.00% 

$5,410.71 $927.60 $1,427.00 $7,765.31 

40' Class 3 Treated Power Pole 12.00 EACH $236.4308 $57.9008 $248.5365 

20020403 D 70.00% 100.00% 

$4,053.10 $694.81 $2,982.44 $7,730.35 

15 KV, 1/0 to 4/0 Conductor, Terminations & Splicing 2.00 EACH $308.5710 $1.4689 $78.5062 

20020546 D 70 00% 100.00% 

$881 .63 $2.94 $157.01 $1,041.58 

150W High Pressure Sodium Fixture 5.00 EACH $109.0945 $0.5856 $273.4257 

20030601 D 70 00% 100.00% 

$779.25 $2.93 $1 ,367.13 $2,149.30 
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1" Rigid Steel Cond uit 200.00 LF $2 0929 $0.0120 $1 .1298 

20039901 D 70 00% 100 00% 

$597 .97 $2.40 $225.96 $826.33 

Overhead Electrical Distribution Total $13,775.57 $1 ,677.44 $15,587 .77 $31,040.77 

Professional Labor 
Professional lab or is required to evaluate vendors, specify equipment and 
performance criteria, coordinate with vendors, agencies, and army, and 
provide progress reports. 

Per Diem - senior field eng in eer 50.00 DAY $0.0000 $0.0000 $96 .0000 

33010202 D 70.00% 100.00% 

$0.00 $0.00 $4,800.00 $4,800.00 

Senior Field Technician 400.00 HOUR $43. 7500 $0.0000 $0.0000 

3322011 7 D 70 00% 100 00% 

$25,000.00 $0.00 $0.00 $25,000.00 

Senior Project Manager 90.00 HOUR $83 2800 $0.0000 $0.0000 

33220123 D 70 00% 100.00% 

$10,707.43 $0.00 $0.00 $10,707.43 

Senior Contract Admi nistrator 40.00 HOUR $53.0300 $0.0000 $0.0000 

33220 125 D 70.00% 100.00% 

$3,030.29 $0.00 $0.00 $3,030.29 

Senior Project Hydrogeologist 200.00 HOUR $74.6300 $0.0000 $0.0000 

33220133 D 70 00% 100.00% 

$21,322.86 $0.00 $0.00 $21 ,322.86 

Senior Health & Safety Officer 40.00 HOUR $39.5300 $0.0000 $0.0000 

33220150 D 70.00% 100.00% 

$2,258.86 $0.00 $0.00 $2,258 .86 

Senior Word Processing/Clerical 40.00 HOUR $29.4000 $0.0000 $0.0000 

33220163 D 70 00% 100.00% 

$1,680.00 $0.00 $0.00 $1,680.00 

Field Engineer - Average Cost 13.00 MWK $1 , 189.1700 $0.0000 $0.0000 

99010402 D 70.00% 100.00% 

$22,084.59 $0.00 $0.00 $22,084.59 
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Site Project Manager - Average Cost 15.00 MWK $1 ,308 0870 $0.0000 $0.0000 

99110102 

Site Total 

Project Total 

Sc(;l,cotu -- F ..IL D~ 

D 70 00% 100.00% 

$28,030.44 $0.00 $0.00 $28,030.44 

Professional LaborTotal $114 ,1 14.45 $0.00 $4,800.00 $118,914.45 

$154,102.78 $11,961 .32 $113,788.29 $279 ,852.39 

$428,919 .38 $35,412.16 $255 ,711.63 $720,043.17 

The three data items in the labor and equipment columns are: unit cost, productivity, 
and total cost. The two data items in the materials column are: unit cost and total cost. 
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APPENDIX E CONTAMINANT FATE AND TRANSPORT 

This section presents site-specific conceptual site models, discusses the impacts present in 
various media at each site, and explains the means and extent of potential transport of 
constituents of concern from each•site. The section is organized into four separate subsections, 
the first two address site physical and chemical characteristics at SEAD-25 and SEAD-26, the 
third section deals with contaminant fate , and the fourth section with contaminant transport. 

E.1 CONCEPTUAL SITE MODEL OF SEAD-25 

The conceptual site model for SEAD-25 combines both site conditions and expected pollutant 
behavior into a cohesive model of the site. Taken together, the information collected during 
the groundwater, surface water, sediment, surface soil, and subsurface soil sampling, as well as 
survey data and field observations describe the physical characteristics of the site and chemical 
characteristics of the source areas at SEAD-25. These characteristics become the framework 
for partitioning and cursory transport models that predict the behavior of constituents of 
concern at SEAD-25. The conceptual site model is the information described in the following 
subsections that defines the physical and chemical setting for later modeling discussions. 

E.1.1 Phvsical Site Characterization 

The Fire Training and Demonstration Pad (SEAD-25) is located in the east-central portion of 
SEDA. It encompasses approximately 6-acres and is composed mostly of undeveloped land 
with a centrally-located crushed shale pad. The site is bounded on the north by grass that is 
part of a former baseball field, on the east by Administration Drive beyond which is a large 
stand of deciduous trees, on the south by Ordnance Drive beyond which is a stand of 
coniferous trees, and on the west by tall grass and low brush (Figure 1-3 of RI) . Utilities on 
the site include a buried water main, a buried electrical line and overhead utilities for phone 
and electricity. 

SEAD-25 is located on a relatively flat terrain in the eastern portion of SEDA. The slightly 
elevated pad on the site, which is roughly defined by a portion of the 742 foot contour, is 
superimposed on a generally west-southwest-sloping regional land surface west of 
Administration Drive. However, east of Administration Drive the land surface slopes gently to 
the east to a small north-south trending intermittent drainage area, which is beneath a canopy of 
deciduous trees. Elevations on the site range from greater than 742 feet above mean sea level 
(MSL) on the pad to 734 feet (MSL) beyond the stand of coniferous trees south and southwest of 
the site. 
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The predominant surficial geologic deposits at the site are glacial till , with a significantly small 
proportion (i.e. , the fire training and demonstration pad) of crushed shale fill. The till is dense 
and clay-rich, and has a variable distribution of sand and gravel. The average thickness of the 
till on-site is 4.7 feet, and the maximum thickness does not exceed 10 feet. 

Black fissile shale with small interbedded limestone layers comprises the bedrock on-site. 
Regionally, the shale has been relatively unaffected by tectonic events as evidenced by the 
shallow dip of bedding of approximately 3 5 feet per mile towards the south (Mozo la, 1951 ). 
Generally, the upper 2 to 4 feet of shale is highly weathered as a result of glaciation and 
normal erosion. At SEAD-25 and other sites on the Depot where bedrock was cored, the 
RQD's for core samples taken from the upper 5 to 8 feet of shale were generally less than 5%. 
However, data from these sites shows that RQDs generally tend to increase with depth 
indicating that the shale is more competent and has fewer fractures at depth. The tectonically 
undisturbed nature of the shales in this area reduces the potential for vertical migration of 
groundwater in the till/weathered shale aquifer into deeper portions of the competent shale 
aquifer. 

Precipitation data from the nearest monitoring station (the Aurora Research Farm) was assessed 
to gain a perspective on the seasonal variations in precipitation that would directly impact surface 
water flow. This data indicates that, historically, June has the greatest amount of precipitation 
(3.9 inches), and the winter months (January and February) generally have the least amount of 
precipitation (Figure 1-14 of R-1 ). Annual precipitation is approximately 30 inches. Surface 
water flow in drainage ditches on-site feeds into Kendaia Creek, which eventually empties into 
Seneca Lake approximately 4 miles west of the site. Overall site relief is low, and generally 
the land surface gradient at SEAD-25 is between 1 and 3 percent. 

In the inunediate vicinity of the pad, surface water runoff via overland flow is likely to be 
collected in drainage ditches along Administration A venue and Ordnance Drive, both of which 
eventually drain west (Figure 3-lof R-1 ). Most of the overland flow in the areas northwest of 
the pad is likely to collect in a well-defined drainage ditch that drains to the southwest into what 
eventually becomes Kendaia Creek. South of the site, surface water is likely to collect in 
roadside. drainage ditches that parallel Ordnance Drive and Administration A venue. East of 
Administration A venue, surface water collects in a north-south-trending drainage ditch that 
discharges to the south. These drainage ditches are several of the many ditches that comprise the 
upper drainage area of Kendaia Creek. No wetland areas were identified on the site. 

Glacial till , including the weathered shale immediately below the till , and the underlying 
competent shales and limestone are the two distinct geologic units at SEAD-25 that store and 
transmit 
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groundwater. The glacial till and the weathered shale behave as a single unconfined 
hydrological unit. Groundwater flow within the shallow, unconfined till/weathered shale 
aquifer is radial on a local scale beneath the pad, however, within this radial flow regime, 
hydraulic gradients are significantly steeper to the west and south when compared to other 
directions. Regionally, the groundwater flow direction in the shallow aquifer is believed to be 
to the west towards Seneca Lake. Seasonal variations in the water table may be responsible for 
changes in the hydraulic gradients at the site. For example, low water table conditions (i.e, 
summer/fall) may result in a more strongly developed radial flow regime beneath pad, whereas 
higher water table conditions (i.e. , winter and spring) may dampen the affect of the mounding 
beneath the pad resulting in a more strongly developed westward hydraulic gradient, which is 
more indicative of the regional flow regime. Measured hydraulic conductivity' s of the shallow 
aquifer fall within a broad range, which is indicative of the poorly sorted nature of these 
deposits. The groundwater flow direction in the bedrock aquifer is to the south-southwest on
site. The groundwater at SEAD-25 has been classified by NYSDEC as GA. The best usage of 
class GA waters is as a source of potable water. Class GA waters are fresh groundwater found 
in the saturated zone of unconsolidated deposits and consolidated rock or bedrock. 

The fate and transport of the constituents of concern is influenced by the interaction with 
precipitation, the recharge to groundwater and the migration with groundwater. Moisture 
content in the vadose zone of soil can also influence the rate of biological decomposition and 
the rate of volatilization. Accordingly , understanding the water balance of the site is helpful 
in evaluating the contaminant fate and transport at SEAD-2E A water balance was developed 
for this site using the rational method described in Use of the Water Balance Method for 
Predicting Leachate Generation from Solid Waste Disposal Sites (EPA, 1975). This procedure 
calculates the percolation of pore water to groundwater as recharge. Recharge is the difference 
between the amount of water that infiltrates into the ground minus the actual 
evapotranspiration and any changes in soil moisture. Infiltration is the difference between 
precipitation and runoff. The results of these calculations are summarized in Table E-1. 

The potential evapotranspiration (PET), was estimated using the procedure described by C.W. 
Thornthwaite and J.R. Mather in Publications In Climatology, Volume X, Number 3; 
Instructions and Tables for Computing Potential Evapotranspiration and the Water Balance, 
(1957). Evapotranspiration is an estimate of the amount of water which is released from the 
site through both evaporation and plant uptake (transpiration). The methodology begins by 
determining the Heat Index, which is obtained from either Table 1 or 2 of the Thornthwaite 
and Mather document. 
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Note Parameter (units) January February 

t Mean Temperature (°F) 22 .5 23 .4 

2 Heat Index 0 0 

3 Unadjusted PET (in) 0.000 0.000 

" Correction Factor 24.6 24.6 

s Adjusted PET (in) 0.0 00 

6 Plinl 1.88 2.16 

7 Corrected P (in) 0 0 

8 CR/0 0.22 0.22 

9 R/O(inl 0.0 0.0 

10 I (in) 0.0 0.0 

II 1-PET(inl 0.0 0.0 

12 neR■tive 11-P;:;T) 

13 ST(in) 3.1 3.1 

14 dclt■ ST ( in l 0.0 0.0 

15 AET/in) 0.0 0.0 

16 PERC(in) 0.0 0.0 
Rdmnca; 

March 

32.0 

0 

0000 

30.9 

0.0 

2.45 

7.1 

0.22 

1.6 

5.5 

5.5 

3.9 

0.8 

0.0 

4.7 

Table E-1 

Monthly Water Balance 

SEAD-25 and SEAD-26 Remedial Investigation 

Seneca Anny Depot Activity 

April May June Julv 

44.8 54.5 64.6 69.1 

1.7 4.0 70 8.5 

0.039 0.079 0.118 0 134 

33.6 37.8 38.1 38 4 

IJ 3.0 4.5 5.1' 

2.86 3.17 3.70 3.46 

4.8 3.2 3.7 3.5 

0.22 0.20 0.18 0.18 

I.I 0.6 0.1 0.6 

3.8 2.5 3.0 2.8 

2.5 -0.4 -1 .5 -2 .3 

-0.4 -1.9 -4 .2 

3.9 3.5 2.4 IJ 

0.0 -0.4 - I.I - I.I 

IJ 3.0 4.1 3.9 

2.5 0.0 0.0 0.0 

I . Thomtltw1it, and Mldl<r, 19'7. lns1rvction1 and T1blc1 for Computi111 Potential Ewpotnn,pintion and d,c Water 81l■ncc . 

2. EPA. 1975. Uoc oftht W■ttr B■lu,ce Method for l'ffilicring Lnch■t, Otnention from Solid W■m Di,posal Sites. 

AUl?.USt 

66.9 

7.8 

0.126 

35 .7 

4.5 

3.18 

3 2 

0.18 

0.6 

2.6 

- 1.9 

-6.1 

0.8 

-0.5 

3.1 

0.0 

l . Oim■te of New Yort Oimltop111'hy of !ht United States No.60 N■tion■I Ocun and Almo1pheric Admini1tntion, June 1982. 0111 for Cornell University, lth■c■• NY . 

lll!ltt 
I. Mc., lffllpenllft (from ltcfcm,ce l) 
2. Hcot index nlucs (from T■bln I and 2 ofThomd,w■itc and M■thtr, 19'7) 10. I • lnfiltntion 
l . PET• Polfflti■I Enpol!Wlspintion (from Tabin l and 4 of Thomd,Wlitc ■nd Mather, 19'7) I 1. I-PET • lnfilb'arion minus Potenrial EV11potranspintion 
4. Comction f■cton (from T■blc 6 ofThomd,w■itc and M1thtr, 1957) 12. ncs (I-PET)• Accumul11cd Potcnri■I Water Lon 

September October November December 

60.6 50.4 39.4 27 9 

5.8 2.9 0.7 00 

0.102 0.063 0.024 0000 

31.2 28.5 24.6 23 7 

3.2 1.8 0.6 0 0 

2.95 2.80 3.15 2.57 

3.0 2.8 3.2 0 

0.18 0.18 0.20 0.22 

0.5 0.5 0.6 00 

2.4 2 3 2.5 0 0 

-0.8 0.5 1.9 0 0 

-6.9 

0.7 1.2 3.1 3 I 

-0.1 0.5 1.9 0.0 

2.5 1.8 0.6 0 0 

-0.0 0.0 0.0 0 0 

5. Adj. PET • Unodj. PET timet Comction Factor 13 . ST • Soil Moi,turc Stonge (Maximum value of J .9" obt■incd from T1blc 10 of Thromthwoitc ■nd Mother, 1957 .. 
6. P • Precipitation (from ltcfcm,cc l) 
7. C«T. P • Comct<d pm:ipitation (r■in + melting snow) 
, . C RIO• surr ... Runoff Coefficient (from EPA. 1975) 
9. RIO • Surf■cc Runoff 
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Other voluc1 obtained from Tobie 9 of EPA, 1975.) 
14. dell■ ST • Change in Storsgc 
IS. AET ,. Actual evapottanspinrion 
16. PERC • Percolarion 

05/0(,i')(, 

Ann ual ·- --
46 3 

38 4 

24 0 

343 

34) 

6 8 

27 5 

3 5 

20 4 

7 I 
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Mean monthly temperature data was obtained from the nearby meteorological station, the 
Aurora Research Farm, which is operated by Cornell University. 

The data is shown on Line 1 on Table E-1. The monthly Heat Indexes are shown on Line 2 of 
Table E-1. Heat Indexes are zero when the mean monthly temperature is less than 32°F. From 
the sum of the monthly Heat Indexes, the unadjusted potential evapotranspiration is obtained 
from either Table 3 or 4 of the Thomthwaithe and Mather document. The unadjusted potential 
evapotranspiration values are presented on Line 3 of Table E-1. To change the unadjusted 
values of potential evapotranspiration into the adjusted monthly potential evapotranspiration, 
multiply the unadjusted values by a correction factor. The correction factor is expressed in 
terms of a 12-hour day, which provides an indication of the duration of sunlight for a particular 
month. Correction factors for the unadjusted potential evapotranspiration are obtained from 
Table 6 of the same document and depend upon the latitude of the site. This value is 
presented on Line 4 of Table E-1 . The adjusted Potential Evapotranspiration (PET) is then 
calculated as the product of Lines 3 and 4 of Table E-1. 

Although site specific precipitation data was not available, monthly precipitation values from 
the Aurora Research Farm were used. A comprehensive discussion of the weather data -is 
presented in Table 3-1 of the RI and discussed in Section 3 of the RI. 

When the mean monthly temperatures are below 32° F the monthly precipitation values were 
then corrected to account for precipitation as snowfall in the months of December through 
March. It was assumed that all of the snowfall remained on the ground as snow, with no 
evaporation, infiltration, or runoff until March when the snow began to melt. It was also 
assumed that 60% of the snow (the total precipitation for December, January, and February) 
melted in March, and therefore entered the water balance as precipitation in addition to the 
normal monthly precipitation for March. The remaining 40% of the accumulated snowfall was 
assumed to melt in April. 

The total monthly precipitation was then adjusted to account for the percent of water which 
runs off as overland flow. Line 8, in Table E-1 , contains the Runoff Coefficient, CRO· This 
coefficient is a measure of the amount of precipitation that will runoff from any given area, 
and will depend on the soils, vegetation, and slopes found at a site. Generally, CRo values 
range from 0.05 to 0.35 (EPA, 1975). At SEAD-25, the surface soils are primarily silty clay 
loams, as described in Section 1 of the RI. Much of the area is covered with various grasses, 
though some of the road areas have no vegetative cover. The site slopes generally range from 
1 to 3%. For these conditions, the CRo values range from 0.13 (less than 2% slope) to 0.22 
(2-7% slopes). Following EPA guidance (1975), a higher CRo (0.22) was used for the cooler 
months, and a lower value (0.18) was used for the warmer months. For the transitional 
months, (May and November), a value of 0.20 was used. Infiltration (I), Line 10, is calculated 
as the difference 
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between the monthly corrected precipitation values, Line 7, and the calculated runoff values, 
Line 9. Infiltration (Line 10) minus the adjusted potential evapotranspiration values, Line 5, 
yields I-PET, Line 11. This value was used to assess periods of time when the soil moisture is 
decreasing. A positive value of I-PET indicates the amount which is available to increase soil 
moisture or percolate to groundwater. Negative values indicates that potential 
evapotranspiration exceeds infiltration and there is a net decrease in the soil moisture. 

Soil moisture (ST) is a measurement of the available field moisture and is related to soil type. 
The available moisture is obtained as the difference between the field capacity, i.e. the point at 
which water will drain by gravity, and the wilting point, i.e. the point at which water is 
unavailable for plant uptake. For this site, the available soil maps, shown in Section 1 of this 
report, indicate the soil type to be a silty loam. From Table 10 of the Thomthwaite and Mather 
(1957) document. The field capacity for a silty loam is approximately 3.6 inches per foot of 
root zone. The wilting point for a silty loam is approximately 1.2 inches per foot of root zone. 
The available soil moisture (ST) is the difference of 3.6 and 1.2 inches per foot or 2.4 inches 
per foot of root zone. The Soil Survey of Seneca County, New York, (April 1972) indicates 
that the root zone for this area generally ranges from 18 to 24 inches. This analysis used 1.62 
feet (19.4 inches) as the root zone, therefore, the ST value used in these calculations was 3,9 
inches as shown on Line 13, which was the product of 2.4 inches per foot of root zone and 1.62 
feet of root zone. This initial value is assigned to the last month having a positive value ofl
PET, which is the month of April. In other words, the last month that the field capacity of the 
soil was achieved and drainage occurred was April and the value of 3.9 was set for this month. 
The water balance then proceeded to calculate the ST for the remaining months. 

The Actual Evapotranspiration (AET), Line 15, is a calculated value only when the change in 
soil moisture is negative. The change is soil moisture is presented on Line 14. If the Heat 
Index, Line 2 is zero then the AET is also zero. In other words when the temperature is below 
freezing there is no AET. If the ST, Line 13, is equal to the field capacity, which is the 
maximum value ST can be, then the AET equals the Adjusted PET, Line 5. In other words, 
the AET is greatest when the soil moisture is maximum. When the change is soil moisture is 
negative, i.e. the soil moisture is decreasing, the AET is calculated as : 

where: 

AET = PET+ ( I - PET - 11ST) 

AET = Actual Evapotranspiration, Line 15 ; 
PET = Adjusted Potential Evapotranspiration, Line 5; 
1-P ET= Infiltration minus Adjusted Potential Evapotranspiration, Line 11; and 

L1 ST= Change in Soil Moisture, Line 14. 
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Percolation (PERC), Line 16, which is recharge to the groundwater, is calculated as the 
remainder when the change in soil moisture, Line 14, and the AET, Line 15, is subtracted from 
I, Line 10. 
The results of the water balance analysis indicates that much of the runoff and almost all of the 
percolation (groundwater recharge) occur in March and April, during the snow melt period. 
There is continued runoff throughout the time period when the temperature stays above 
freezing, however, recharge is eliminated by the large amount of water that is released to the 
atmosphere through evapotranspiration. These estimates are consistent with observations 
made at the site regarding runoff and groundwater. During field operations, runoff was 
observed following any major rainfall event. This observation is consistent with expectations 
since the dense clay rich till soils prevent rapid infiltration. At several sites at SEDA, 
groundwater water levels measured in the spring have historically been the highest, with the 
levels dropping substantially throughout the summer months. During the course of the year, 
water level changes of 3 to 4 feet (and as great as 8 feet) have been observed at theses sites. 
During the late summer and early fall at SEDA, the groundwater table is the lowest, in some 
instances the water level appears close to the top of the competent bedrock. Water levels 
measured in the winter have also been lower than those in the spring, indicating little or no 
sustained recharge to the shallow aquifer occurs in the summer and fall. 

Using the values developed from the water balance for annual runoff, 6.8 inches, and the 
surface area of SEAD-25 , which is approximately 5.7 acres, the total amount of potential 
runoff is 3 .2 acre-feet ( or 1.1 million gallons) per year. Much of this flow is captured and 
diverted away from the site by the surface drainage swales which line the edges of the roads 
surrounding the site. Based upon these results, the potential for infiltration and vadose zone 
contaminant transport are considered moderate . Additionally, the model suggests that the 
vo lume of runoff may represent a significant transport pathway for constituents of concern in 
surface soils to surface water and sediments. Consequently, the BTEX and VOC compounds 
detected in the subsurface soils at SEAD-25 would not be expected to migrate via this 
pathway. 

E.1.2 Chemical Characterization 

On the basis of the analytical results obtained for the five media at SEAD-25: sediment (Table 4-14 of 

RJ), surface water (Table 4-12 of Rl), groundwater (Table 4-10 of Rl), surface so ils (Table 4-5 of RJ), 

and subsurface soils (Table 4-7 of RJ) at SEAD-25, the most significant impacts to the site are from 

VOCs. Less significant impacts are from SVOCs, metals, pesticides and PCBs. 

In the so il at SEAD-25, volatile organics, specifically BTEX compounds, were found to be pervasive 

in the subsurface soil on and immediately southwest of the Fire Training and Demonstration Pad; 

several of the BTEX compound also exceeded their respective T AGM values. Chlorinated 

compounds, although less significant than BTEX in terms of total concentrations, were also present in 

the subsurface soils beneath the pad, and T AGM values for several chlorinated compounds were 
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exceeded in some of the samples. The southwestern portion of pad is believed to be the source 
for the BTEX and chlorinated compounds. SVOCs, predominately polyaromatic hydrocarbons 
(P AHs ), were also found in the surface and subsurface soils on-site. Impacts from metals, 
pesticides and PCBs, and herbicides in soil are less significant than the impacts from VOCs. 

In the shallow groundwater aquifer, BTEX and chlorinated compounds form overlapping 
plumes. BTEX compounds form a plume that is approximately 200 feet long and originates in 
the southwestern portion of the Fire Training and Demonstration Pad. Based on the 
concentrations of BTEX compounds in the array of wells at the site, the plume is not believed 
to extend beyond Ordnance Drive near the southern perimeter of the site. Several of the BTEX 
compounds exceeded NYS GA groundwater standards. Chlorinated compounds form a plume 
that is approximately 130 feet long, but the total concentrations are significantly less than those 
detected for the BTEX plume. However, several of the chlorinated compounds did exceed 
their respective GA standards. Like the BTEX plume, the source of the chlorinated plume is 
the southwestern portion of the pad. No BTEX compounds were detected in any of the 
bedrock wells. Impacts from SVOCs and metals were less significant; no pesticides, PCBs, or 
herbicides were detected in the groundwater at SEAD-25. 

Generally, surface water impacts were not widespread and many of the chemical constituents 
analyzed for were non-detect in the surface water samples. SVOCs were found in a few 
surface water samples, but none were above their respective NYS Class C standards. Also, 
several metals were found at concentrations that exceeded their standards. No VOCs, 
pesticides, or PCBs were detected in the surface water samples. 

Sediment impacts, like those for surface water, were most significant in the drainage ditch 
located northwest of the Fire Training and Demonstration Pad. In this ditch, SVOCs and 
pesticides were pervasive. Sediment criteria exceedences for SVOCs, predominantly PAHs, 
were almost exclusively found in the drainage ditch; elevated TIC concentrations were also 
found in the ditch . Several pesticide compounds exceeded their respective NYS sediment 
criteria and by far the most significant exceedences were, again, in the sediment samples 
collected from the drainage ditch. 

An important point is that the impacts in the drainage ditch are not believed to be caused by 
past or present activities at SEAD-25. Instead, an alternative source (or sources) for the 
SVOCs and pesticides in the drainage ditch is likely. Several factors support this. First, the 
concentrations detected on site are not high enough that they would be possible sources for the 
impacts detected in the ditch. Second, the surface water drainage patterns at SEAD-25 do not 
provide for direct impacts to this ditch. Third, a 36-inch diameter culvert is located in a 
headwall (i.e. , at the northeast end of the ditch) where a storm sewer transitions to the open 
drainage ditch, and it empties surface water into this ditch from upgradient locations near 
SEDA office and maintenance areas adjacent Administration Drive and 1st, 2nd and 3rd 
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Avenues. For these reasons, SEAD-25 is not believed to be the source for the elevated SVOCs 
and pesticides found in the drainage ditch. 

E.2 CONCEPTUAL SITE MODEL OF SEAD-26 

The conceptual site model for SEAD-26 combines both site conditions and expected pollutant 
behavior into a cohesive understanding of the site. Taken together, information collected 
during the groundwater, surface water, sediment, surface soil, and subsurface soil sampling, as 
well as survey data and field observations, describe the physical characteristics of the site and 
chemical characteristics of the source areas at SEAD-26. Quantified, these characteristics 
become the framework for partitioning and cursory transport models that predict the behavior 
of constituents of concern at SEAD-26. The conceptual site model is the information 
described in the following subsections that defines the physical and chemical setting for later 
modeling discussions . 

E.2.1 Physical Site Characterization 

The Fire Training Pit (SEAD-26) is located in the southeastern portion of SEDA. It is 
characterized by an elevated, 1,400-foot long, rectangular, grass-covered pad that contains a fire 
training tower, a storage trailer, a circular burning pit, and a former drum storage area (Figure 1-4 
of RI). The fire training tower, storage trailer, and several burned automobiles are located in the 
north and north-central portion of the site. The centrally-located circular burning pit has a 
diameter of approximately 75 feet and is surrounded by an approximately 3-foot-high soil berm. 
The be1med perimeter of the pond is characterized by blackened soil and is void of vegetation. 
Approximately 50 feet south of the pond are two large, empty cylindrical steel tanks. Farther 
south is the burned- out fuselage of a helicopter. A former drum storage area is located in the 
central portion of the far southern end of the site. Additionally, concrete rubble and other debris 
is located in the southern portion of the site. An oval unpaved road parallels the fenced 
boundaries within the SEAD-26. The only utility on the site is a fire hydrant which is fed by a 
buried water line in the northeastern portion of the site. 

The site is bound on the west by numerous sets of SEDA railroad tracks beyond which is open 
grassland, on the south by grassland and low brush, on the north by 7th Street beyond which are 
numerous warehouse buildings, and on the east by a paved and unpaved storage areas. 

The fire pit (i .e. , the pond) is located on an elevated rectangular terrain with steep sides on the 
east, south and west; the northern side is less steep and provides an adequate grade for the 
unpaved access road. On the site, the pit is defined by a 2 to 3 foot high circular soil berm 
(Figure 1-4 of RI). Elevations on the site generally range from 750 feet mean sea level (MSL) to 
760 feet MSL. Based on the topography surrounding the elevated site, the regional land surface 
slopes to the west. 
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The site geology is characterized by gray Devonian shale with a thin weathered zone where it 
contacts the overlying mantle of Pleistocene till. This stratigraphy is consistent over the entire 
site and in the site vicinity. However, the entire elevated rectangular pad that constitutes SEAD-
26 is composed of fill material. Thus, fill is by far is the most common unit on the site. 

The burning pit and surrounding area is composed mostly of fill that is from 6.0 to 14.0 feet 
thick. On the basis of excavations performed at SEAD-26, the fill contains non-metallic 
construction debris and boulders as well as metallic debris (e.g., pipes, bucket, steel fragments). 

Till is present below the fill that comprises the majority of SEAD-26. The till is distributed 
across the entire site and surrounding area and ranges in thickness from 1.3 feet to 2.5 feet, 
although the average thickness of the till on-site is 2.0 feet. The till is generally characterized by 
brown to olive gray silt and clay, trace of fine sand with few fine to coarse gravel-sized 
inclusions of weathered shale. Generally, larger diameter weathered shale clasts are more 
prevalent in basal portions of the till and are probably ripped-up clasts removed by the once
active glacier. 

Black fissile shale comprises the bedrock on the site and it was encountered between 6 and 18 
feet below the ground surface. The bedrock topography slopes to the west at a gradient of 0.02 
ft/ft. Regionally, the shale has been relatively unaffected by tectonic events as evidenced by the 
shallow dip of the bedding (Mozola, 1951 ). The upper portion of the shale is highly weathered. 
The thickness of the weathering ranges between 1.7 and 6 feet, and the site average is 3.2 feet. 
The characteristics of the competent shale were not observed at SEAD-26 because no bedrock 
cores were collected. However, it is likely that the bedrock at SEAD-26 is similar to that 
described at the SEAD-25, located approximately 1 mile north. 

Precipitation data from the nearest monitoring station (Aurora Research Farm), was reviewed to 
gain a perspective on the seasonal variations in rainfall that would directly impact surface water 
flow. This data indicates that, historically, June has the greatest an1ount of rainfall , 3 .9 inches, 
and the winter months (January and February) generally have had the least amount of rainfall 
(Figure 1-13 of RI). Annual rainfall is approximately 30 inches. Surface water flow in 
drainage ditches in and on the site feed into a main drainage swale near 7th A venue that 
empties into an area that comprises the headwaters of Indian Creek; Indian Creek eventually 
empties into Seneca Lake approximately 4 miles west of the site . Excluding the steep slopes 
that form the sides of the raised pad, the overall site relief is low, and generally the land 
surface gradient is between 1 and 3 percent on-site. 
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Surface water flow directions are controlled predominantly by the changes in relief on the surface 
of the elevated rectangular pad that comprises SEAD-26. The small circular pond located in the 
center of the site contains surface water that is collected only from the areas immediately inside 
the soil berm that encompasses it. Although the pond is very shallow (1 -1.5 feet deep), it is 
believed to be sustained for much of the year by precipitation events and because of a bentonite 
liner that forms its base. Beyond the area of the bermed pond, overland surface water flow is 
likely to be guided down the steep slopes that bound the site on all sides (Figure 3-13 of RI). The 
swales that are present at the base of the elevated pad are likely to collect surface water that 
drains from the pad. Surface water flow in the drainage swales is likely to be seasonally 
intermittent and controlled by precipitation events. No wetland areas were identified on the site. 

Till , including the weathered shale immediately below it, and the underlying competent shales 
and limestone ' s are the two major geologic units at SEAD-26 that store and transmit 
groundwater. The fill that comprises the elevated pad is likely to be a media through which 
infiltration of precipitation occurs, but on the basis of groundwater elevation data, it does not 
store and transmit large volumes of groundwater. Measured hydraulic conductivity's of the 
shallow aquifer fall within a broad range, which is indicative of the poorly sorted nature of 
these deposits; it is likely that the fill contributes to the generally higher conductivity's at 
SEAD-26 when compared to those measured at SEAD-25. The groundwater flow direction at 
SEAD-26 is to the west toward Seneca Lake. According to NYSDEC, the groundwater at 
SEAD-26 has been classified as GA. The best usage of GA waters is as a source of potable 
water. Class GA waters are fresh groundwater found in the saturated zone of unconsolidated 
deposits and consolidated rock or bedrock. 

The fate and transport of the constituents of concern is influenced by the interaction with 
precipitation, the recharge to groundwater and the migration with groundwater. Moisture 
content in the vadose zone of soil can also influence the rate of biological decomposition and 
the rate of volatilization. Accordingly, understanding the water balance of the site is helpful 
in evaluating the contaminant fate and transport at SEAD-26. 

A water balance was developed for this site using the rational method described in Use of the 
Water Balance Method for Predicting Leachate Generation from Solid Waste Disposal Sites 
(EPA, 197 5). This procedure calculates the percolation of pore water to groundwater as 
recharge. Recharge is the difference between the amount of water that infiltrates into the 
ground minus the actual evapotranspiration and any changes in soil moisture. Infiltration is the 
difference between precipitation and runoff. The results of these calculations are summarized 
in Table E-1. The potential evapotranspiration (PET), was estimated using the procedure 
described by C.W. Thornthwaite and J.R. Mather in Publications In Climatology, Volume X, 
Number 3; Instructions and Tables for Computing Potential Evapotranspiration and the Water 
Balance, (1957). The site-specific information needed for the water balance model for SEAD-
26 (i .e., soil types and slopes, etc.) is the same that was used for SEAD-25 (please refer to 
Section E.1.1 ). 
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Using the values developed from the water balance for annual runoff, 6.8 inches (0 .56 feet), 
and the surface area of SEAD-26, which is approximately 7 .1 acres, the total amount of 
potential runoff is 4.0 acre-feet (or 1.3 million gallons) per year. Much of this flow is captured 
and diverted away from the site by the surface drainage swales that line the sides of the pad. 
Based upon these results, the potential for infiltration and vadose zone contaminant transport 
are considered moderate. Additionally, the model suggests that the volume of runoff may 
represent a significant transport pathway for constituents of concern in surface soils to surface 
water and sediments. 

E.2.2 Chemical Characterization 

On the basis of the analytical results obtained for the five media at SEAD-26, the most 
significant impacts to the site are from SVOCs. Less significant impacts are from VOCs, 
metals, pesticides and PCBs. 

In the soil at SEAD-26, SVOCs were ubiquitous. PAHs were found to be pervasive in the 
surface and subsurface soils and several PAHs exceeded their respective TAGMs. VOCs were 
present in the surface and subsurface soil samples, however, none of them exceeded their 
respective TAGM values; the burning pit is believed to be the source for the VOCs. Impacts 
from pesticides and PCBs, herbicides, nitroaromatics and metals in soil were less significant 
than the impacts from SVOCs. No compounds from the latter chemical groups exceeded 
applicable T AGM values. 

Generally, the groundwater at SEAD-26 has not been significantly impacted by any of the 
chemical constituents. Low concentrations of VOCs and SVOCs were detected in the well 
immediately adjacent to the south side of the pit but, no criteria exceedences were detected for 
VOCs or SVOCs. Additionally, no pesticides, PCBs, herbicides, or nitroaromatics were 
detected in the groundwater. Some metals did exceed their criteria values slightly in only one 
well. 

Surface water impacts were not widespread and many of the chemical constituents analyzed 
for were not present in the samples. Most of the impacts from SVOCs, pesticides, herbicides, 
and nitroaromatics (which were minor) occurred in the surface water samples from the burning 
pit, although one compound, a pesticide, exceeded its NYS Class C surface water quality 
standard at another location. Also, several metals were found at concentrations that exceeded 
their Class C standards. No VOCs or PCBs were detected in the samples. 
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Sediment impacts were most significant in the burning pit located in the central portion of the 
site. In this pit, SVOCs (including TICS) were the most pervasive in the sediment, however, 
VOCs, pesticides, PCBs, nitroaromatics, and an herbicide compound were also detected. At 
SEAD-26, there were sediment criteria exceedences for 1 SVOC, 3 pesticides, and 1 PCB 
compound. Metals impacts were more widespread and not restricted to the burning pit; several 
metals exceeded their respective TAGMs. 

E.3 CONTAMINANT FATE AT SEAD-25 AND SEAD-26 

Contaminant fate refers to the chemical characteristics and predictable behaviors of a 
constituent of concern within different media at a site. This section presents a discussion of 
chemical-specific fate characteristics at SEAD-25 and SEAD-26 and how that fate controls 
their distribution at the sites. This discussion will focus on VOCs and SVOCs, the two major 
compound groups encountered at the sites. 

The discussion will first overview general characteristics of the fate of volatile and 
semivolatile organic compounds and will then present fate modeling results for these 
compounds. Concentrations of individual VOCs and SVOCs within each media are 
summarized for each site in Chapter 4 of the RI and listed completely in Appendix Hof the RI. 

E.3.1 Overview of Compound Fate 

Organic compounds, both volatile and semivolatile, are affected by both external site 
conditions and the compounds ' inherent chemical and physical properties. These properties 
will , in combination, determine the compound state and provide insight into its mobility within 
a media. Within a matrix, volatile organics do have distinctly different characteristics than 
semivolatile organic compounds. In the following discussion, the fate of VOCs is discussed 
before the fate of SVOC. 

Fate of Volatile Organic Compounds 

Properties of both the compound and the media are important in determining fate. 
Representative indicators of these properties for selected organic compounds of concern at 
SEDA are shown in Table E-2. This list of compounds is comprehensive and provides a frame 
of reference for discussion; not all of the compounds listed were detected at SEAD-25 and 
SEAD-26. 

Compounds in soil usually are mobilized by entering the aqueous phase. The compounds may 
mix with meteoric water as runoff during rainfall events, or as water percolates through the soil 
column to the groundwater. Hazardous constituents present in soils may also dissolve directly 
into the groundwater when the water table is high. In some cases, the contaminants enter the 
system directly into the water fraction via spills or leaks. Media-specific properties that control 
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Table E-2 

Summary of Fate and Transport Parameters for Selected Organic Compounds of Concern 

Compound 

Volatile Organic Compounds 
Methylene Chloride 
Acetone 
I , I, I-Trichloroethane 
I, I, -Dichloroethane 
1,2-Dichloroethene (total) 

2-Hexanone 
Benzene 
Carbon Disulfide 
Chloroform 
Chloromethane 
Ethylbenzene 
2-Butanone 
1,2-Dichloroethane 
Trichloroethene 
1, 1-Dichloroethene 
Tetrachloroethene 
Toluene 
Xylene (total) 

Semivolatile Organic Compounds 
Phenol 
1,4-dichlorobenzene 
2-Methylphenol 

4-Methvlphenol 
2,4-Dimethylphenol 
Naphthalene 
2-Methylnaphthalene 
Acenaphthylene 

Acenaphthene 

H:\ENGISENECA1S2526Rl\TABLESISFTPOCC.WK4 

SEAD-25 and SEAD-26 Remedial Investigation 
Seneca Anny Depot Activity 

Vapor Henry's Law 

Solubility Pressure Constant 
(mg/I) (mmH~) (atm-m'/mol) 

20000 438 2.03E-03 
infinite 288 2.06E-05 
1500 123 l.44E-02 
5500 182 4.31E-03 
6300 5.3 6.60E-03 

14000 11.6 2.82E-05 
1750 95.2 5.59E-03 
2940 366 l .32E-02 
8200 208 2.87E-03 
6500 4310 4.40E-02 
152 7 6.43E-03 

353000 70 .6 4.35E-05 
8520 80 9.78E-04 
1100 75 9. l0E-03 
2250 500 3.40E-02 
150 19 2.59E-02 
535 30 6.37E-03 
0.3 9 6.91E-03 

93000 0.341 4.54E-07 
79 1.18 2.89E-03 

25000 0.24 l .50E-06 
0.11 4.43E-07 

4200 0.0573 2.38E-06 
31.7 0.23 l.15E-03 
25.4 0.0083 5.80E-05 
3.93 0.029 1.48E-03 
3.42 0.00155 9.20E-05 

Organic Carbon 

Partition Coefficient, 

Koc (ml/g) 

8.8 
0.28 
152 
30 
59 

83 
54 
47 
35 

1,100 
0.94 

14 
126 
65 
364 
300 
691 

14.2 
1,700 
274 

267 
222 

1,300 
8,500 
2,500 
4,600 

07/15/97 

Octanol-Water 

Partition Coefficient, 

Kow 

20 
0.575 
316 
61.7 
123 

132 
100 
93 .3 
0.95 
1,410 
1.95 
30.2 
240 
53 

398 
537 

1,450 

28.8 
3,980 
89.1 

85.1 
263 

2,760 
13,000 
5,010 
10,000 
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Compound 

Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
Fluorene 
N-Nitrosodiphenvlarnine 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butvlohthalate 
Fluoranthene 

IPvrene 
Butylbenzvlphthalate 
Benzo( a)anthracene 
Chrvsene 
Benzo<b )fluoranthene 
Benzo<k)fluoranthene 
Benzo( a )pyrene 
lndeno(l ,2,3-cd)ovrene 
Di benz( a,h )anthracene 
Benzo(g,h,i)perylene 

Pesticides/PCBs 
beta-BHC 
Heotachlor 
Aldrin 
Endosulfan I 
Heptachlor epoxide 
Dieldrin 
4,4'-DDE 

Endrin 
4,4'-DDD 
Endosulfan sulfate 
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Table E-2 

Summary of Fate and Transport Parameters for Selected Organic Compounds of Concern 

SEAD-25 and SEAD-26 Remedial Investigation 
Seneca Anny Depot Activity 

Vapor Henry's Law 

Solubility Pressure Constant 

(mg/I) (mmH11.) (atm-m3/mol) 

240 0.0051 5.09E-06 
896 0.0035 l.14E-06 
1.69 0.00071 6.42E-05 
113 l.40E-06 
14 0.00011 2.75E-06 
1 0.00021 1.59E-04 

0.045 0.000195 l.02E-03 
13 0.00001 2.82E-07 

0.206 0.0 177 6.46E-06 
0.132 2.50E-06 5.04E-06 

2.9 8.60E-06 l .20E-06 
0.0057 l.50E-07 l.16E-06 
0.0018 6.30E-09 l.05E-06 
0.014 5.00E-07 1.19E-05 

0.0043 5.l0E-07 3.94E-05 
0.0012 0.000568 l.55E-06 
0.00053 l.00E-10 6.86E-08 
0.0005 5.20E-11 7.33E-08 
0.0007 l.03E-10 5.34E-08 

0.24 2.80E-07 4.47E-07 
0.18 0.0003 8.19E-04 
0.18 6.00E-06 1.60E-05 
0.16 0.00001 3.35E-05 
0.35 0.0003 4.39E-04 

0.195 1.78E-07 4.58E-07 
0,04 6.50E-06 6.80E-05 

0.024 2.00E-07 4.17E-06 

0.16 2.00E-09 3.I0E-05 
0.1 6 

Organic Carbon 

Partition Coefficient, 

Koc (ml/g) 
4,160 

45 
142 

7,300 
650 

53,000 
14,000 
14,000 

170,000 
38,000 
38,000 
28,400 

1,380,000 
200,000 
550,000 
550,000 

5,500,000 
1,600,000 
3,300,000 
1,600,000 

3,800 
0.00012 
96,000 
2,030 
220 

1,700 
4,400,000 

19,100 
240,000 

2,330 

07/ 15/97 

Octanol-Water 

Partition Coefficient, 

Kow 
13,200 

100 
316 

15,800 
1,350 

100,000 
28,800 
28,200 

398,000 
79,400 
75,900 
58,900 

398,000 
407,000 

1,150,000 
1,150,000 
1,150,000 
3,160,000 
6,310,000 
3,240,000 

7,940 
25,100 
200,000 
3,550 
501 

3,160 
10,000,000 

218,000 
360,000 

4,570 
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Table E-2 

Summary of Fate and Transport Parameters for Selected Organic Compounds of Concern 

SEAD-25 and SEAD-26 Remedial Investigation 

Seneca Army Depot Activity 

Vapor Henry's Law 
Compound Solubility Pressure Constant 

(mg/I) (mmHg) (atm-m'/mol) 
4,4'-DDT 0.005 5.50E-06 5.13E-04 
alpha-Chlordane 0.56 0.00001 9.63E-06 
Aroclor-1242 0.24 0.00041 5.60E-04 
Aroclor-1 260 0.0027 0.000041 7. l0E-03 
Herbicides 
Dicarnba 4500 2.0E-05 l .30E-09 

References· 
I. !RP Toxicology Guide 
2. Basics of Pump-and-Treat Ground-Water Remediation Technology (EPA, 1990) 

3. Handbook of Envi ronmental Fate and Exposure Data (Howard, 1989). 
4. Soil Chemistry of Hazardous Materials (Dragun, 1988) 
5. Hazardous Waste Treatment, Storage, and Disposal Facilities, Air Emissions Models (EPA, 1989). 

6. USATHAMA, 1985 
7. Values for Koc not found were estimated by: logKoc = 0.544logKow + 1.377 (Dragun. 1988). 
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contaminant fate for surface water and groundwater include organic carbon content, charge 
balance, redox condition, and pH. 

Important media-specific properties for soils and sediment include organic carbon content, 
moisture content, mineralogy, and porosity. Many organic compounds and some metals 
adsorb more strongly to the organic fraction in the soil or sediment. Therefore, the larger the 
amount of organics in the soil, the less mobile organic constituents will be. Soils with higher 
organic content will adsorb more organics than soils with more clays. Generally, surface soils 
will have a higher organic content than deeper soils, due to the presence of live and dead plant 
matter at the surface. 

One measure of the affinity of a compound for the organic fraction of the soil is the organic 
carbon partition coefficient, Koc· The Koc is the ratio of the amount of the compound present 
in the organic fraction to that present in the aqueous fraction. Koc values are presented in 
Table E-2 for potential contaminants of concern at SEDA. The units used in Table E-2 are 
milliliters per gram (mL/g). Table E-3 describes the relative relationship between Koc and 
mobility. The table shows that compounds with a Koc greater than 500 mL/g are generally 
considered immobile (Dragun, 1988). Generally, VOCs have lower Koc values than most 
compounds belonging to other chemical groups shown on Table E-2, and therefore, as a group 
they tend to be the most mobile. Most of the PAHs and pesticides have Koc values well 
greater than 500 mL/g, and can be considered immobile. 

Understanding the type of soils present is useful for estimating the mobility of compounds. 
The site soils, clay loams, generally have low permeabilities and high water retention 
capacities. Therefore, dissolved materials tend to move much slower through clay soils than 
sandy soils. Since adsorption of solutes on soils is controlled by the amount of organic carbon 
in the soil, soils with a higher organic content will adsorb more organics than soils Jhat are 
low in carbon but rich in clay. Generally, surface soils, i.e. soils in the agricultural A horizon, 
have a higher organic content than deeper soils, i.e. soils in the B and C horizon, due to the 
presence of decomposing plant matter at the surface. In general, the larger the amount of 
organic matter in the soil, the less mobile the compounds of concern will be. 

Koc values are generally determined by experiment, but are often estimated using 
octanol-water partition coefficients (K0 w), Octanol-water partition coefficients are determined 
in the laboratory, and then converted to Koc via empirical relationships. Like K0 c, K0 w 
values are also presented in Table E-2. Since these values are a ratio of concentrations, they 
are dimensionless. 

Meaningful compound-specific properties considered when evaluating the fate of organics are 
solubility, volatility , degradability, and adsorptivity. Important factors of organics used to 
assess the degradation include the degradation rate which is a measure of how rapidly a 
compound will biodegrade; solubility, which helps to determine the availability of the 
compound to the bacteria 
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Table E-3 

Relative Relationship Between Koc and Mobility 

SEAD-25 and SEAD-26 Remedial Investigation 
Seneca Army Depot Activity 

Koc Class Mobility 

>2,000 I Immobile 

500-2,000 II Low Mobility 

150-500 III Intermediate Mobility 

50-150 IV Mobile 

<50 V Very Mobile 

Notes: 
I) Koc = Organic carbon partition coefficient 
2) Source: Dragun, 1988. 
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and to hydrolysis reactions; and toxicity, which is a measure of how toxic the compound is to 
the bacteria present in the soil. 

Volatile organic constituents may degrade or decay over time to less soluble compounds. 
These constituents in soil and groundwater will enter the pore space in the soil vadose zone 
above the saturated zone. They may then leave the system through off-gasing at the ground 
surface. 

Most volatile organics, as evidenced in Table E-2, have high solubilities. Solubilities range 
from 0.3 mg/L to 353 ,000 mg/L (acetone is listed with an immeasurable solubility), most 
solubilities being on the order of 103 mg/L. 

For organic constituents, fate is evaluated in terms of degradation or conversion of the 
compounds. Compounds can biodegrade, hydrolyze, photodegrade, or be converted into other 
organic compounds. Usually, organic compounds are converted to less hazardous compounds, 
with carbon dioxide and water being the major end products of aerobic degradation. 
Occasionally, more hazardous constituents may result from degradation. Photodegradation is 
only important when the organic compounds are present at the surface and exposed to the sun. 
At SEDA, both bio- and photodegradation mechanisms may contribute to the degradation of 
orgamcs. 

The tendency of compound to volatilize is usually expressed in terms of a Henry's Law 
constant KH- Henry's Law holds in cases where the solute concentration is very low, which is 
applicable to most constituents found at hazardous waste sites. Henry's Law states that the 
concentration of a constituent in the vapor phase is directly proportional to the concentration of 
that constituent in the aqueous phase. The proportionality factor is the Henry's Law constant. 
Henry's Law constants for a number of the selected organic compounds of concern at SEDA 
are shown in Table E-2 . Generally, for compounds with a Henry's Law constant less than 5 x 
10-3 atm-m3 /mo! , volatilization from the soils will not be a major pathway (Dragun, 1988). 
Volatile organic compounds tend to have a low residence time in surface soil and surface water 
environments. These chemicals can be persistent in groundwater. However, there is evidence 
that non-chlorinated volatile organic compounds may degrade rapidly in the vadose zone 
above groundwater plumes (Gas Research Institute - vol. III, 1988). Because it is not the 
intent of this section to discuss the persistence of all volatile organic compounds, only selected 
volatile organics that are commonly found or are suspected to have been released to the 
environment at SEAD-25 and SEAD-26 are discussed below. 

This section addresses the contaminant persistence (fate) and focuses on aromatic volatile 
organic compounds that have been shown to have significantly impacted both SEAD-25 and 
SEAD-26 (Chapter 4 of RI). Common aromatic volatile organic compounds are benzene, 
toluene, ethylbenzene and xylene (BTEX) which are associated with petroleum hydrocarbons, 
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including gasoline. Aliphatic ( chlorinated) volatile organic compounds associated only with 
SEAD-25 are TCE and the breakdown products of TCE, including, but not limited to, trans-
1,2-dichloroethene (1 ,2-DCE). 

Aromatic Volatile Organics 

The following information on aromatic volatile organics was obtained from the document, 
"Installation Restoration Program Toxicology Guide" , Volume 1, October 1985, AD-Al 71095 . 
Benzene, toluene, ethylbenzene, and xylenes (BTEX) compounds may move through the 
soil/groundwater system when present at low concentrations (dissolved in water and sorbed on 
soil) or as a separate organic phase (resulting from a spill of significant quantities of the 
chemical). In general, transport pathways of low soil concentrations can be assessed by 
equilibrium partitioning. These calculations predict the partitioning of BTEX compounds 
among soil particles, soil water and soil air. The portions of BTEX compounds associated 
with the water and air phases of the soil are more mobile than the adsorbed portions. 
The mobility of BTEX compounds in the soil/groundwater system (and their eventual 
migration into aquifers) is strongly affected by the extent of their sorption on soil particles. In 
general, sorption on soils is expected to do the following: 

• increase with increasing soil organic matter content; 

• increase slight ly with decreasing temperature; 

• increase moderately with increasing salinity of the soil water; and 

• decrease moderately with increasing dissolved organic matter content of the soi l water. 

Based upon octanol-water partition coefficients, for the BTEX compounds (135 , 537, 1410, 
and 1450, respectively) the soil sorption coefficients (K0 c)s are estimated to be 65 , 259, 681 , 
and 691 , respectively (The Installation Restoration Program Toxicity Guide, 1985). 

Transport of BTEX vapors through the air-filled pores of unsaturated soils is an important 
transport mechanism for near-surface soils. In general, important soil and environmental 
properties influencing the rate of volatilization include soil porosity, temperature, convection 
currents and barometric pressure changes; important physio-chemical properties include the 
Henry's law constant, the vapor-soil sorption coefficient, and, to a lesser extent, the vapor 
phase diffusion coefficient. 

There are no data from laboratory or field tests showing actual soil volati lization rates. 
Sorption of the benzene vapors on the soil may slow the vapor phase transport. 

The Henry's Law constant (KH), which provides an indication of a chemical's tendency to 
volatilize from solution increases significantly with increasing temperature. Moderate 
increases in KH are also observed with increasing salinity due to a decrease in solubility of 
benzene, toluene and ethyl benzene. Sodium, manganese and other mineral salts are present in 
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the groundwater at the site and may increase the Henry ' s Law constants for some organic 
compounds. 

BTEX compounds under normal environmental conditions are not expected to undergo 
hydrolysis. Further, benzene and toluene are not expected to be susceptible to oxidation or 
reduction reactions in the soil/groundwater environment. 

According to the Installation Restoration Program Toxicity Guide (1985), available data on the 
biodegradability of benzene are somewhat contradictory. Certain pure and mixed cultures can 
apparently degrade benzene under environmental conditions, but the chemical must be 
considered fairly resistant to biodegradation. Available data indicate that toluene and ethyl 
benzene are biodegradable in the soil/groundwater environment. No information on the 
biodegradability of xylene in the soil/groundwater environment is available. However, based 
upon data for other structurally similar chemicals (e.g., toluene, ethyl benzene), it is expected 
that xylene would be biodegradable. In most soil/groundwater systems aerobic degradation 
would be of minimal importance because of the low concentration of microorganisms (at 
depth) and the low dissolved oxygen (anaerobic) conditions. No data are available on the 
possibility of anaerobic biodegradation. 

Chlorinated Aliphatic Volatile Organics 

Aliphatic volatile organic chemicals associated with the SEAD-25 are TCE and the breakdown 
products of TCE, specifically trans-1 ,2-dichloroethene, (1 ,2-DCE). These compounds in soil 
are only mobile in the aqueous and vapor phases. Compounds entering the vadose zone from 
the land surface are mixed with precipitation and migrate through the soil, eventually reaching 
the groundwater table. Volatilization may be a significant phase of migration, provided that 
there is an ample amount of void (pore) space in the soil through which the vapor can migrate. 
Volatile constituents enter the air through void spaces in the soil above the saturated zone 
which may then leave the system through the ground surface. 

The solubility, vapor pressure, Henry' s Law constant, and Koc of volatile organic compounds 
determine compound fate at SEAD-25 . Specifically, the values of these characteristics are 
presented in Table E-2. 

The solubilities for TCE and trans-1 ,2 DCE are 1,100 mg/L and 6,300 mg/L. A review of the 
melting points and boiling points indicates that TCE and the DCE isomers are liquids at room 
tern perature. 

Effective aliphatic volatile organic vapor pressures change depending on the site air 
temperature, relative humidity, and atmospheric pressure. TCE has a vapor pressure of 75 
mmHg at 20°c. The vapor pressure of trans-1 ,2 DCE is incorporated within the vapor 
pressure of total 1,2 DCE, which is 5.3 mmHg at 20°c. At increased temperatures, the vapor 
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pressure increases, causing more volatilization of the ICE and trans-1 ,2 DCE. At larger 
relative humidities, the vapor pressures will decrease. An increased barometric pressure also 
causes less volatilization. 

An important chemical specific property which can be used to understand the potential for 
chemical migration is Henry's Law. Generally, for compounds with a Henry's Law constant 
less than 5 x 10-3 atm-m3/mole, volatilization is not expected to be a significant 
environmental pathway (Dragun, 1988). ICE and its four breakdown products all have 
Henry's Law constants greater than 5 x 10-3 atm-m3/mole which suggests that volatilization 
may be a significant mechanism in the partitioning of these volatile chlorinated compounds at 
high enough groundwater concentrations. 

The Koc is the ratio of the amount of the compound present in the organic fraction to that 
present in the aqueous fraction, at equilibrium. Koc values are presented in Table 3-1 for ICE 
and its breakdown products . The relationship between Koc and mobility is presented in Table 
E-3 . ICE and the 1,2-DCE isomer have Koc values less than 500 mL/g and are, therefore, 
considered to be mobile, especially in soils with low organic content. Koc values are generally 
determined by experiment, but are often estimated using octanol-water partition coefficients 
(K0 w), Octanol-water partition coefficients are determined in the laboratory and then 
converted to Koc via empirical relationships. 

Fate of Semivolatile Organic Compounds 

Semivolatile organics are characterized by low vapor pressures and low Henry's Law 
constants, indicating little potential for volatilization. High sorption coefficients (7,500 mL/g) 
indicate that these chemicals will tend to stay sorbed to the soil, and will migrate only in 
conjunction with the soil itself. Most P AHs have Koc values greater than 2,000 mL/g, 
indicating that they are immobile. 

PAH compounds have a high affinity for organic matter and low water solubility. Water 
solubility tends to decrease and affinity for organic material tends to increase with increasing 
molecular weight (Gas Research Institute, 1988). Therefore, naphthalene is much more 
soluble in water than is benzo(a)pyrene. When present in soil or sediments, PAHs tend to 
remain bound to the soil particles and dissolve only slowly into groundwater or the overlying 
water column. Because of the high affinity for organic matter, the physical fate of the 
chemicals is usually controlled by the transport of particulates. Thus, soil, sediment and 
suspended particulate matter (in air) represent important media for the transport of the 
chemicals. 

Because of their high affinity for organic matter, P AH compounds are readily taken up 
(bioaccumulated) by living organisms. However, organisms have the potential to metabolize 
the chemicals and to excrete the polar metabolites (Gas Research Institute, 1988). The ability 
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to do this vanes among organisms. Fish appear to have well-developed systems for 
metabolizing the chemicals. The metabolites are excreted. Shellfish (bi-valves) appear to be 
less able to metabolize the compounds (Gas Research Institute, 1988). As a result, while PAH 
compounds are seldom high in fish tissues, they can be high in shellfish tissues. 

Phenolic compounds, classified as SVOCs, are highly water soluble and, therefore, easily leach 
from soil environments into the underlying groundwater. They are not persistent in surface 
water environments. Phenolics are not as volatile as benzene, xylene or toluene, but can 
volatilize at a moderate rate. Therefore, there may be some potential for exposure to gases. 
Non-chlorinated phenolic compounds are not readily bioaccumulated by terrestrial or aquatic 
biota (Gas Research Institute, 1988). 

E.3.2 Partitioning Model of Fugacity 

To help understand the fate of VOCs at SEAD-25 and SEAD-26, a partitioning model was 
performed to determine how the individual VOCs would be expected to partition in three 
media - soil , groundwater and air. 

Following a release, source materials partition into the three environmental media : soil, water, 
and air. Estimations of phase partitioning at a source can be used to understand the expected 
fate of the released materials. Compounds found at SEAD-25 include aromatic volatile 
organics (BTEX) and chlorinated organic compounds (TCE and 1,2 DCE), and at SEAD-26 
include mostly aromatic volatile organics (BTEX). The fate of these compounds was 
determined by Level I equilibrium partitioning calculations using procedures developed by 
MacKay and Paterson, (1981 ). Mackay's equilibrium partitioning model was used to predict 
the partitioning of aromatic and chlorinated compounds within the vadose and saturated soil 
zones during both the wet and dry seasons. 

The partitioning model is based on the concept of fugacity, a thermodynamic property of a 
chemical. Fugacity is often considered as the tendency of a chemical to escape from one phase 
into another. Using known chemical/physical properties of the chemicals of interest, i.e. the 
Henry's constant and the Koc, and the physical properties of the media that these chemicals are 
released into, i.e. the soil porosity and the moisture content, it is possible to calculate a 
fugacity value, described as the f term, for each media. Generally, the units of fugacity, f, are 
expressed in units of pressure, i.e. atmospheres. 

The basic premise of the approach described by Mackay is that, at equilibrium, the fugacity of 
the chemicals in each media (subcompartment) are equal. Secondly, the concentration of each 
chemical in each media is related to the fugacity by a proportionality constant, Z. The units of 
Z are in moles/m3-atm. Since only three media are involved, it is possible to ratio the Z terms 
for each media to the sum of all the Z values. This provides a percent partitioning ratio which 
is indicative of the degree that each chemical will partition into each environmental phase. 
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The analysis has the advantage that it is independent of the actual mass of a chemical in the 
media. The results represent the relative amounts of a chemical, at equilibrium, which would 
be expected in a subcompartment. The subcompartments are the soil , water or air phase of the 
compartment in question. 

For this fugacity analysis, the two compartments considered were the unsaturated (vadose) 
zone of soil, and the saturated zone of soil. The analysis was performed separately for each 
compartment. For both the vadose zone and saturated soil fugacity models, both soil and water 
partitioning was considered. Additionally within the vadose zone compartment, the air volume 
in the soil pores was considered. The atmospheric air above the compartment was excluded. 

The Level I partitioning estimation technique, developed by Mackay, is considered to be a 
batch type analysis. In other words, chemicals are not allowed to pass beyond a defined 
control volume being considered. It does not account for various dynamic processes, such as 
biodegradation, but is useful in estimating the fate of released chemicals within the source 
area. The model does not account for separate phase liquids which may displace moisture 
within the pore spaces. It is intended to provide an indication of the behavior of the 
chlorinated organics in the soil under theoretical conditions. 

The model involves three basic assumptions: 
1. There is no chemical or biological degradation. 
2. Chemicals are at equilibrium within the total environmental compartment and each 

subcompartment 
3. Since equilibrium is assumed, there is no unbalanced net flux into or out of 

subcompartments nor is there any release from the compartment as a whole, i.e. 
volatilization or leaching. 

The partitioning model requires some site specific information about the soils at SEDA The 
porosity of the soil at Seneca was estimated to be 37.3% (USAEHA Hazardous Waste Study 
No. 37-26-0479-85, August 1984). Since the moisture content of the soils at Seneca vary 
during the year, two scenarios were considered, a wet season (23 .3 % moisture content in the 
vadose zone) (USAEHA, 1984) and a dry season (9.4% moisture content in the vadose zone) 
(Metcalf and Eddy, October 1989). [Hydrologically, the wet season typically occurs during 
the winter and spring months while the dry season refers to the summer and fall months.] The 
vadose zone consists of the soil phase, the soil-water phase, and the soil-air phase. By 
definition, saturated soil contains no soil-air phase. A discussion of the steps required to 
perform the modeling and the model results follows. 
The fugacity calculation begins by establishing the control volume. The control volume for 
the vadose zone compartment was established by considering one ( 1) square foot of soil 
extending 
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(1) foot into the unsaturated zone. The control volume for the saturated zone was established 
by considering one (I) square foot of soil extending one (I) foot into the water table. 

The amount of water in the upper, unsaturated control volume during the wet season is: 

%Water= MC 
where: 

MC= Moisture Content during the wet season, (0.233) 

The amount of solids in the control volume during the wet season was estimated as: 

%Solids = 1 - ¢ 

where: 
¢ = Soil Porosity, (0.373) 

The amount of air estimated in the control volume during the wet season was estimated as: 

%Air = 1-(%Solids +%Water) 

From these estimates, the subcompartment volumes, expressed as percent of the total volume, 
during the wet season was calculated as: 

Volume of Solids - 62.7%, 
Volume of Water - 23.3%, and 
Volume of Air - 14%. 

During the dry season, the moisture content of the unsaturated zone was estimated to be 9 .4%, 
the same analysis yielded subcompartment volumes of: 

Volume of Solids (V soil) - 62. 7%, 
Volume of Water (V gw) - 9.4%, and 
Volume of Air (Vair) - 27.9%. 

The soil pore spaces for the lower saturated soil compartment does not contain any air spaces 
and therefore the volume of the water in this compartment is equal to the soil porosity, 0.373 . 
The remainder of the soil volume is soil solids. The subcompartment volumes are defined as 
follows: 

Volume of Solids (V soil) - 62.7%, and 
Volume of Water (V gw) - 37.3%. 
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Two chemical-specific inputs are required: 

H = Henry's Law Constant (atm m3 /mol) and 
Koc = organic carbon partition coefficient. 

The media-specific inputs are: 

Soil organic carbon content - 0.62%, 
Bulk density of soil - 1.8 g/cm3 , and 
Soil temperature - 20°c. 

The next step is to calculate the proportionality constant Z, for each phase, where: 

where : 

C; =ZJ; 

Ci= the concentration in a given phase (mol/m3) 
Z; = the proportionality constant for a given phase (mol/m3-atm) 

J;, = the fugacity of a given phase (atm). 

The following equations can be used to calculate Z. 

where: 

1) 

2) 

3) 

Z = - 1-
"'' RT ' 

1 
Z = - · and 

K"' H ' 

Z = 10-s [OC_wi/ Kocpmil] 
sml H ' 

R = universal gas constant= 8.2 x 1 o-5 m3-atm/mol-OK; 

T = Temperature (°K); ,., 
H = Henry's Law Constant (atm-m-'/mol) ; 

ocsoil = soil organic carbon content(%); 
Koc = organic carbon partition coefficient; and 

P soil = soil bulk density 
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Next, the fraction (F) in each phase is calculated by the three following equations: 

For the two compartment calculations of the saturated soil zone models, the air terms are 
ignored. 

BTEX Compounds 

To model the fugacity of aromatic volatile organic compounds, each BTEX compound was 
modeled independently. Table E-4 presents a summary of the BTEX fugacity modeling results 
for the vadose and saturated zones during both the dry and the wet seasons at SEAD-25. The 
results presented do not take into account degradation of these chemicals. 

Benzene - Model results show on Table E-4 that for the vadose zone during the wet season, 
benzene typically has 68.8% of its total mass in soils, 27.5% in soil moisture, and 3.8% in the 
soil gas. For dry season conditions, more benzene mass is present in the soil (78 .8%) and soil 
gas (8 .8%) with less mass present in the soil moisture (12.7%). In saturated soils, or those 
depths within the aquifer that remain saturated regardless of the season, model results show 
unsurprisingly constant partitioning of benzene mass from season to season. The benzene 
mass will partition 60.9% into soils and 39.1 % into groundwater. 

Toluene - In comparison with benzene, the model predicts that toluene in the vadose zone 
during the wet season has much more of its mass in soils (88 .6%), leaving 9.8% in soil 
moisture, and 1.6% in soil gas. For dry season conditions, most of the mass of toluene is 
present in the soil (92.6%) with marginal distributions in the soil gas (3.3%) and soil moisture 
(4.1%). In saturated soils, model results show the same partitioning of toluene mass from 
season to season. The toluene mass will partition 84.9% into soils and 15.1 % into 
groundwater. 

Ethylbenzene - Table E-4 model results show that for the vadose zone during the wet season, 
ethylbenzene has 96.6% of its total mass in soils, 2.9% in soil moisture, and 0.5% in the soil 
gas. For dry season conditions, most of the ethylbenzene mass is present in the soil (97.9%) 
with 
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VADOSE ZONE - WET SEASON 

I) Chemical Name 

A55umption5: 
2) ¾soil 
3) ¾ water 
4) ¾air 

5) oc=¾ organic carbon in soil 

6) bulk density (g/m') 

7) Koc 

8) Henry's Law Constant 

9) Temperature (°K) 

Calculations: 
Z(soil) 
Z(water) 
Z(air) 

Table E-4 

Summary or Fugadty Calculatlon5 for OTEX 

SEAD-25 and SEAD-26 Remedial lnve5tfgation 
Seneca Army Depot Activity 

Benzene Toluene 

62.7% 62.P/o 
23 .3% 23 .3% 
14.0% 14.0% 

0.62 0.62 

I .80E+06 l.80E+06 

83 300 

5.59E-03 6.37E-03 

293 293 

165.70 525.59 
178.89 156.99 
41 .62 41 .62 

E5tlmated 1/o or Total Ma5s or Chemical In Each Compartment 
Results: 
F(soil) 68.6% 88.6% 
F(water) 27.5% 9.8% 
F(air) 3.8% 1.6% 
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Ethylbenzene Xylene 

62.7% 62.7% 
23.3% 23 .3% 
14.0% 14.0% 

0.62 0.62 

l .80E+06 l.80E+06 

1100 691 

6.43E-03 6.91E-03 

293 293 

1909.18 1116.00 
155.52 144.72 
41 .62 41 .62 

96.6% 94.7% 
2.9% 4 .6% 
0.5% 0.8% 
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Table E-4 

Summary of Fugacity Calculations for OTEX 

SEAD-25 and SEAD-26 Remedial Investigation 
Seneca Army Depot Activity 

SATURATED WET SOIL - WET SEASON 

I) Chemical Name Benzene Toluene 

A!!umplion!: 
62.7°/o 2) %soil 62 .7% 

3) %water 37.3% 37.3% 

5) oc=% organic carbon in soil 0.62 0.62 

6) bulk density (g/m') l .80E+06 l.80E+06 

7) Koc 83 300 

8) Henry's Law Constant 5.59E-03 6.37E-03 

9) Temperature (°K) 293 293 

Calculations: 
Z(soil) 165.70 525.59 
Z(water) 178.89 156.99 

E!timated '"le of Total Ma!! Of Chemical In Each Compartment 
Rnulb: 
F(soil) 60.9% 84.9% 
F(water) 39.1% 15.1% 
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Ethylbenzene Xylene 

62.7% 62.7% 
37.3% 37.3% 

0.62 0.62 

1.80E+06 l .80E+06 

1100 691 

6.43E-03 6.91E-03 

293 293 

1909.18 1116.00 
155 .52 144.72 

95.4% 92.8% 
4.6% 7.2% 
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VADOSE ZONE - DRY SEASON 

I) Chemical Name 

Assumptions: 
2) ¾soil 
3) % water 
4) ¾air 

5) oc=¾ organic carbon in soil 

6) bulk density (g/m' ) 

7) Koc 

8) Henry's Law Constant 

9) Temperature {°K) 

Calculations: 
Z(soi l) 
Z(water) 
Z(air) 

Table E-4 

Summary of Fugaclty Calculations for OTEX 

SEAD-25 and SEAD-26 Remedial Investigation 
Seneca Army Depot Activity 

Benzene Toluene 

62.7% 62.7% 
9.4% 9.4% 

27.9% 27.9% 

0.62 0.62 

I .80E+06 1.80E+06 

83 300 

5.S9E-03 6.37E-03 

293 293 

165 .70 525.59 
178.89 156.99 
4 1.62 41 .62 

Estimated "le of Total Mass or Chemical In Each Compartment 
Results: 
F(soil) 78.5% 92.6% 
F(watcr) 12.7% 4.1% 
F(air} 8.8% 3.3% 
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Ethylbenzene Xylene 

62.7% 62.7% 
9.4% 9.4% 

27.9% 27.9% 

0.62 0.62 

l.80E+06 l.80E+06 

1100 691 

6.43E-03 6.91E-03 

293 293 

1909.18 1116.00 
155.52 144 .72 
41.62 41 .62 

97.9% 96.5% 
1.2% 1.9% 
0.9% 1.6% 
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Table E-4 

Summary of Fugacity Calculations for OTEX 

SEAD-25 and SEAD-26 Remedial Investigation 
Seneca Army Depot Activity 

SATURATED DEEP SOIL - DRY SEASON 

I) Chemical Name Benzene Toluene 

Assumptions: 
2) ¾soil 62 .7% 62.7% 
3) %water 37.3% 37.3% 

5) oc=¾ organic carbon in soil 0.62 0.62 

6) bulk density (g/m') I .80E+06 l.80E+06 

7) Koc 83 300 

8) Henry's Law Constant 5.59E-03 6.37E-03 

9) Temperature (°K) 293 293 

Calculations: 
Z(soil) 165.70 525.59 
Z(water) 178.89 156.99 

Estimated% of Total Mass Of Chemical In Each Compartment 
Results: 
F(soil) 60.9% 84.9% 
F(water) 39.1% 15.1% 

Mlllcs: 

Ethylbenzene Xylene 

62.7% 62.70% 
37.3% 37.30% 

0.62 0.62 

1.80E+06 l.80E+06 

1100 691 

6.43E-03 6.91E-03 

293 293 

1909. 18 1116.00 
155 .52 144.72 

95.4% 92.8% 
4.6% 7.2% 

I) Henry's Law Constants and K(oc) values are from Table A-1 of Basics of Pump and Treat Groundwater Remediation Technology (EPA March 1990). 
2) The moisture content (wet season) was obtained from USAEHA Hazardous Waste Study No. 37-26-0479-85 (1984). 
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minimal amounts in the soil moisture (1 .2%) and soil gas (0.9%). In saturated soils, or those 
depths within the aquifer which remain saturated year round, model results show constant 
partitioning of ethylbenzene mass regardless of the season. The ethylbenzene mass will 
partition 95.4% into soil and 4.6% into groundwater. 

Xylenes - Model results show on Table E-4 that for the wet season, xylene in the vadose zone 
typically has 94.7% of its total mass in soils, 4.6% in soil moisture, and 0.8% in the soil gas. 
For dry season conditions, more xylene mass is present in the soil (96.5%) and soil gas (1.6%) 
with less mass present in the soil moisture (1.9%). In saturated soils, or those depths within 
the aquifer which remain saturated regardless of the season, model results show unsurprisingly 
constant partitioning of xylene mass from season to season. The xylene mass will partition 
92.8% into soils and 7.2% into groundwater. 

To summarize, McKay ' s fugacity model predicts that ethylbenzene, xylene, toluene and 
benzene (in this order) will be most prevalent within saturated soils at SEAD-25 and SEAD-
26, and benzene, toluene, xylene, and ethylbenzene will be most prevalent in the groundwater 
Table E-4. It also predicts that the vadose zone will contain mostly ethylbenzene, xylene, 
toluene, and some benzene in the soils with mostly benzene in soil moisture and soil gas. 

Chlorinated Compounds 

To model the fugacity of two indicative aliphatic organic compounds at SEAD-25, both 
trichloroethene (TCE) and trans-1 ,2-dichloroethylene (trans-1 ,2-DCE) compounds were 
modeled independently. Table E-5 presents a summary of the fugacity modeling results for the 
vadose and saturated zones during both the dry and the wet seasons at SEAD-25. The results 
presented do not take into account degradation of these chemicals. 

TCE - Model results show on Table E-5 that for the wet season, TCE in the vadose zone 
typically has 75.5% of its total mass in soils, 20.0% in soil moisture, and 4.5% in the soil gas. 
For dry season conditions, more TCE mass is present in the soil (81.5%) and soil gas (9.8%) 
with less mass present in the soil moisture (8 .7%). In saturated soils, or those depths within 
the aquifer which remain saturated regardless of the season, model results show unsurprisingly 
constant partitioning of TCE mass from season to season. The TCE mass will partition 70.3% 
into soils and 29.7% into groundwater. 

1,2- DCE - Model results show on Table E-5 that for the wet season, trans-1 ,2-DCE in the 
vadose zone typically has 60.4% of its total mass in soils, 34.1 % in soil moisture, and 5.6% in 
the soil gas. For dry season conditions, more trans-1 ,2-DCE mass is present in the soil 
(70.8%) and soil gas (16.1%) with less mass present in the soil moisture (13.1%). In saturated 
soils, or those depths within the aquifer which remain saturated regardless of the season, model 
results show 
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Table E-5 

Summary or Fugadty Calculations for Chlorinated Solvents 

SEAD-25 and SEAD-26 Remedial Investigation 
Seneca Army Depot Activity 

J/ADOSE ZONE - WET SEASON 

I) Chemical Name Trlchloroethene trans-1,2-dlchloroethene 

Assumptions: 
2) %soil 62.7% 62.7% 
3) %water 23 .3% 23 .3% 
4) %air 14.0% 14.0% 

5) oc=o/o organic carbon in soil 0.62 0.62 

6) bulk density (g/m') l.80E+06 1.80E+06 

7) Koc 126 59 

8) Henry's Law Constant 9.IOE-03 6.56E-03 

9) Temperature (°K) 293 293 

Calculations: 
Z(soil) 154.52 100.37 
Z(water) 109.89 152.44 
Z(air) 41.62 41 .62 
Estimated e;. of Total Mass Of Chemical In Each Compartment 
Results: 
F(soil) 75 .5% 60.4% 
F(water) 20.0% 34.1% 
F(air) 4.5% 5.6% 

051061% 
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Table E-5 

Summary of Fugaclty Calculations for Chlorinated Solvent! 

SEAD-25 and SEAD-26 Remedial Investigation 
Seneca Army Depot Activity 

SATURATED WET SOIL - WET SEASON 

I) Chemical Name Trlchloroethene 

A55umptlon5: 
2) % soil 62 .7% 
3) % water 37.3% 

5) oc=o/o organic carbon in soil 0.62 

6) bulk density (g/m') l.80E+06 

7) Koc 126 

8) Henry's Law Constant 9. I0E-03 

9) Temperature (°K) 293 

Calculations: 
Z(soil) 154.52 
Z(water) I09.89 

Estimated•;. of Total MH5 Of Chemical In Each Compartment 
Results: 
F(soil) 70.3% 
F(water) 29.7% 

trans-1,2-dlchloroethene 

62.7% 
37.3% 

0.62 

l.80E+06 

59 

6.56E-03 

293 

I00.37 
152.44 

52.5% 
47.5% 
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Table E-5 

Summary of Fugaclty Calculations for Chlorinated Solvents 

SEAD-25 and SEAD-26 Remedial Investigation 
Seneca Army Depot Activity 

VADOSE ZONE - DRY SEASON 

I) Chemical Name Trichloroethene trans-1,2-dichloroethene 

Assumptlomi: 
2) ¾soil 62 .7% 62.7% 
3) % water 9.4% 9.4% 
4) ¾air 27.9% 27.9% 

5) oc=o/o organic carbon in soil 0.62 0.62 

6) bulk density (g/m') I .80E+06 l .80E+06 

7) Koc 126 59 

8) Henry's Law Constant 9. I0E-03 6.56E-03 

9) Temperature (°K) 293 293 

Calculations: 
Z(soil) 154.52 100.37 
Z(water) 109.89 152.44 
Z(air) 41 .62 41 .62 
Estimated •10 of Total Mass Of Chemical in Each Compartment 
Results: 
F(soil) 81 .5% 70.8% 
F(water) 8.7% 16.1% 
F(air) 9.8% 13.1% 
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Table E-5 

Summary of Fugacity Calculations for Chlorinated Solvents 

SEAD-25 and SEAD-26 Remedial Investigation 
Seneca Army Depot Activity 

SATURATED DEEP SOIL - DRY SEASON 

I) Chemical Name Trichloroethene trans-1,2-dichloroethene 

As9umptlon9: 
2) ¾soil 62.7% 62.7% 
3) % water 37.3% 37.3% 

5) oc=¾ organic carbon in soil 0.62 0.62 

6) bulk density (g/m') l.80E+06 l.80E+06 

7) Koc 126 59 

8) Henry's Law Constant 9. I0E-03 6.56E-03 

9) Temperature (°K) 293 293 

Calculations: 
Z(soil) 154 .52 100.37 
Z(water) 109.89 152.44 

Estimated% of Total Ma99 Of Chemical in Each Compartment 
Resulh: 
F(soil) 70.3% 52.5% 
f(water) 29.7% 47.5% 

~ 
I) Henry's Law Constan!J and K(oc) values arc from Table A-I_ of Basics of Pump and Treat Groundwater Remediation Technology (EPA 
2) The moisture content (wet season) was obtained from USAEHA Hazardous Waste Study No. 37-26-0479-85 (1984). 
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unsurprisingly constant partitioning of trans-1 ,2-DCE mass from season to season. The trans-
1,2-DCE mass will partition 52.5% into soils and 47.5% into groundwater. Thus, TCE is 
relatively mobile and will partition in the water of the soil-groundwater system especially in 
soils with a low organic content. As discussed earlier, volatilization may also be a significant 
pathway for TCE near the surface or in the soil-air phase. 1,2-DCE is also considered to be 
mobile in soil/groundwater systems and volatilization is also considered to be significant near 
the surface. 

The analysis above did not consider degradation of TCE. 

Dechlorination and methane production are carried out by anaerobic microbes. Anaerobic 
conditions are likely to exist in the soils and therefore anaerobic degradation is a likely 
degradation pathway. Research indicates that under methanogenic conditions TCE is 
sequentially reduced by dechlorination to DCE isomers, then to vinyl chloride, and eventually 
to ethane. At each step a chlorine is replaced by hydrogen, and hydrogen chloride is 
produced. Of the three possible DCE isomers, the cis- and trans- 1,2-dichloroethene isomers 
are much more prevalent than 1, 1-dichloroethene. Both an energy source and an electron, or 
an electron donor source appear to be necessary for this transformation to take place. 

E.4 CONT AMIN ANT TRANSPORT AT SEAD-25 AND SEAD-26 

Constituents detected in samples at SEAD-25 and SEAD-26 were volatile organic compounds 
(VOCs), semivolatile organic compounds (SVOCs), and metallic compounds. To consider 
potential hazards associated with these sites, an investigation of individual constituent 
transport mechanisms is necessary. The discussion that follows focuses on the most prevalent 
constituents at SEAD-25 and SEAD-26, specifically VOCs and SVOCs. 

E.4.1 Introduction 

A compound may be present at the site within the air (as vapors or particulates), within the 
ground (in soils and ground water), or within the water bodies (streams, puddles, ponds, or 
ditches) . Biota exposed to those media at a site may simultaneously be exposed to a hazardous 
constituent. Transport refers to the movement of hazardous constituents at a site. Transport is 
driven by both physical and chemical forces is determined by a combination of site and 
compound specific characteristics, at both the microscopic and macroscopic scale. 

Meaningful chemical-specific properties are solubility, volatility, degradability, and 
adsorptivity. These properties are discussed below. Media specific properties include organic 
carbon content, porosity, moisture content, bulk density , groundwater velocity, and 
dispersivity. 
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Volatile Organics : BTEX Compounds 

BTEX compounds (benzene, toluene, ethylbenzene, and xylene) are present in the groundwater 
at both SEAD-25 and SEAD-26. The previous discussion of fate pathways in Section 3 of this 
chapter suggests that benzene is highly volatile, weakly adsorbed by soil and has a limited 
potential for bioaccumulation. Additionally, toluene is highly volatile from aqueous solutions, 
moderately sorbed to soil and has a low potential for bioaccumulation. Ethyl benzene and 
xylene are highly volatile from aqueous solutions, may be moderately adsorbed by soil and 
have a moderate potential for bioaccumulation. BTEX compounds may volatilize from soil 
surfaces, but that portion not subject to volatilization is likely to be mobile in groundwater. 

Benzene is fairly mobile in the soil/groundwater system. Transport with infiltration water is 
expected particularly in sandy soils and soils with low organic content. Volatilization of 
material near the surface or in the soil gas may be significant. Transformation processes such 
as hydrolysis and biodegradation are not significant in natural soils, although biodegradation 
by acclimated populations has been reported. 

Toluene is relatively mobile in soil-water systems, including transport of vapor through air
filled pores as well as transport in solution. Toluene is resistant to hydrolysis but will probably 
biodegrade easily if microbiological populations are sufficiently numerous and active. 
Toluene may persist for months to years or more if biodegradation is not possible. 

Ethylbenzene is somewhat mobile in soil-water systems, especially in the aqueous phase if 
sufficient water is present. Volatilization losses through air-filled pores may be a minor loss 
pathway. Ethylbenzene is resistant to hydrolysis, but will probably biodegrade easily if 
microbiological populations are sufficiently numerous and active. Ethylbenzene may persist 
for months to years or more if biodegradation is not possible. 

Xylene is relatively mobile in soil-water systems, especially m the aqueous phase. 
Volatilization through air-filled pores is also possible. Xylene is resistant to hydrolysis but is 
probably biodegradable. Xylene could persist for months to years. 

Volatile Organic Compound : Trichloroethylene (TCE) 

Trichloroethylene will be relatively mobile in the soil/groundwater system when present at low 
concentrations (dissolved in water and sorbed on soil) or as a separate organic phase, e.g., from 
a spill of significant quantities of the chemical. 

Transport pathways can be generally assessed by using an equilibrium partitioning model as 
shown in Section E.3 .2. These calculations predict the partitioning of low soil concentrations 
of trichloroethylene among soil particles, soil water and soil air. The estimates for an 
unsaturated 
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topsoil model indicate that a significant amount of the trichloroethylene is expected to be 
present in the soil-water and the soil-air phases, and thus available to be transported through 
these phases by bulk transport (e.g. the downward movement of infiltrating water), dispersion 
and diffusion. Diffusion through the soil-air pores up to the surface, and subsequent removal 
by wind, may be a significant loss pathway. In saturated, deep soils (containing no soil air and 
negligible soil organic carbon), a much higher traction of the TCE is likely to be present in the 
soil-water phase; this will enhance its transport with flowing groundwater. 

Based on laboratory studies if the transport and fate of TCE solutions applied to surface soils, 
the following three conclusions have been drawn. The first conclusion is that most 
trichloroethylene applied to surface soils will volatilize. Secondly, trichloroethylene 
percolating through the soil column is minimally retarded by sandy soils . (Or, the organic 
matter in the soil increases the retardation rate somewhat.) Thirdly, volatilization from the soil 
column occurs at a rate about ten times lower than a (well-mixed) water column of similar 
depth. 

The mobility of TCE in the soil/groundwater system is inversely related to the extent of TCE 
sorption on the soil phase. Based on general information on sorption of neutral organic 
chemicals to soils, one would expect the extent of sorption of trichloroethylene to soils to: 

increase with increasing soil organic matter content; 
increase slightly with decreasing temperature; 
increase moderately with increasing salinity of the soil water; 
decrease moderately with increasing dissolved organic matter content of the soil water. 

Researchers have shown trichloroethylene sorption will be minimal on sandy soils, somewhat 
greater on soils with high clay content ( due to the higher surface area available), and greatest 
on soils with a significant organic carbon content (i.e. greater than 0.1 % by weight). 

Transport of TCE vapors through the air-filled pores of unsaturated soils is an important 
transport mechanism for near-surface soils. Important soil and environmental properties 
include soil porosity, temperature, convection currents and barometric pressure changes; 
important chemical properties include the Henry 's Law constant, the vapor-soil sorption 
coefficient, and , to a lesser extent, the vapor phase diffusion coefficient. 

The value of the Henry's Law constant, which represents the tendency of trichloroethylene to 
volatilize from solution will: 

increase significantly with increasing temperature; 
increase moderately with increasing salinity of the soil water; 
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increase or decrease moderately with increasing dissolved organic matter content of the 
soil and water. 

Trichloroethylene under normal environmental conditions does not undergo rapid hydrolysis. 
However, oxygen can accelerate the decomposition rate. The rate of degradation is not 
significantly pH-dependent, but it could be increased in the presence of metallic iron. The 
half-life of trichloroethylene due to chemical degradation in water has been estimated - in two 
separate· studies - to be 10. 7 months and 30 months . 

Semivolatile Organic Compounds 

Among the semivolatile compounds listed as present at SEAD-25 and SEAD-26 from Chapter 
4, two are most prevalent. Those two are 2,4-Dimethylphenol and Napthalene. The 
contaminant transport discussion of semivolatile organic compounds will focus on these two 
compounds. 

The semivolatile organics, pesticides, and PCBs are characterized by low vapor pressures and 
Henry's Law constants, indicating little potential for volatilization. High sorption coefficients 
(7,500 ml/g) indicate that these chemicals will be tightly bound up in the soil, and would tend 
to migrate only in conjunction with the soil itself. Most PAHs have Koc values greater than 
2,000 ml/g, indicating that they are immobile. 

2,4-Dimethylphenol is fairly mobile in soil-water systems, especially in the aqueous phase. 
Volatilization through sir-filled pores is not significant. The chemical is resistant to 
hydrolysis, and likely to not significantly biodegrade in natural environments, causing 
persistence of months to years and more. 

The 2,4-isomer of dimethylphenol may move through the soil/groundwater system when 
present at low concentrations (dissolved in water and sorbed on soil) or as a separate organic 
phase (resulting from a spill of significant quantities of the chemical). In general, transport 
pathways of low soil concentrations can be assessed by estimating equilibrium partitioning. 
The 2,4-dimethylphenol associated with the water and air phases of the soil is more mobile 
than the adsorbed portion. 

The estimates for the unsaturated topsoil model indicate that nearly all of the chemical (95%) 
would be associated with the soil particles. Most of the remainder (5%) is predicted to be 
present in the soil-water phase and can thus migrate by bulk transport, dispersion, and 
diffusion. For the small portion of 2,4-dimethylphenol in the gaseous phase of the soil 
(0.0004%), diffusion through the soil-air pores up to the ground surface, and subsequent 
removal by the wind, will be possible. 
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In saturated, deep soils ( containing no soil air and negligible soil organic carbon), a much 
higher fraction of the 2,4-dimethylohenol (71 %) is likely to be present in the soil-water phase 
and transported with flowing ground water. 

The 2,4-isomer of dimethylphenol is a weak acid which will dissociate slightly in natural 
waters with elevated pHs (7-9). Under most conditions, however, the chemical will be in its 
neutral , non-ionized form. The phenolic group can form complexes with dissolved metal 
cations, and this may influence environmental fate and transport in ways not applicable to 
other non-reacting organic compounds. 

The mobility of 2,4-dimethylphenol in the soil/ground-water system (and its eventual 
migration into aquifers) is strongly affected by the extent of its sorption on soil particles. In 
general , sorption on soils is expected to: 

increase with increasing soil organic matter content, 
increase slightly with decreasing temperature, 
increase moderately with increasing salinity of the soil water, and 
decrease moderately with increasing dissolved organic matter content of the soil water. 

Based upon its octanol-water partitioning coefficient of 200, the soil sorption coefficient (Koc) 
is estimated to be 96. This is a relatively low number indicative of weak sorption to soils. 
However, this conclusion is based on the assumption that the chemical acts as a neutral 
species. As mentioned above, the phenolic group can complex with other cations and any such 
complexion could significantly alter the sorption properties of the chemical in unpredictable 
ways. 

Transport of 2,4-dimethylphenol vapors through the air-filled pores of unsaturated soils is not 
expected to be an important transport mechanism because of the chemical ' s low vapor pressure 
and relatively high water solubility (which allows it to be carried down with infiltrating water). 

The persistence of 2,4-dimethylphenol in soil/ground water systems has not been studied. In 
most cases, it should be assumed that the chemical will persist for months to years (or more). 

2,4-Dimethylphenol under normal environmental conditions is not expected to undergo 
hydrolysis. The possibility of aqueous phase oxidation, catalyzed by certain dissolved metals 
such as copper or iron, has been raised, but there is no evidence that such reactions occur under 
normal environmental conditions. 

2,4-Dimethylphenol is likely to be easily biodegraded in biological wastewater treatment 
plants based on various studies. However, other studies indicate that biodegradation in natural 
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environments may not occur at significant rates. In most soil/ground water systems, the 
concentration of microorganisms capable of biodegrading chemicals such as 2,4-
dimethylphenol is very low and drops off sharply with increasing depth. Thus, biodegradation 
in the soil/ground water system should be assumed to be of minimal importance except, 
perhaps, in landfills with active microbiological populations. 

Naphthalene may move through the soil/ground water system when present at low 
concentrations ( dissolved in water and sorbed on soil) or as a separate organic phase (resulting 
from a spill of significant quantities of the chemical). in general, transport pathways of low 
soil concentrations can be assessed by equilibrium partitioning. These calculations predict the 
partitioning of naphthalene among soils particles, soil water and soil air. The portions of 
naphthalene associated with the water and air phases of the soil are more mobile than the 
adsorbed portion. 

The estimates for the unsaturated topsoil model indicate that most of the naphthalene (99%) is 
expected to be sorbed to the soil. Only a small amount (0.5%) will be present in the soil water 
phase and available to migrate by bulk transport, dispersion, and diffusion. Very little 
naphthalene will be in the gaseous phase ofthe soil (<0.1%). 

In saturated, deep soils ( containing no soil air and negligible soil organic carbon), a higher 
fraction of the naphthalene (20%) is expected to be present in the soil-water phase and 
transported with flowing ground water. 

The mobility of naphthalene in the soil/ground water system (and its eventual migration into 
aquifers) is strongly affected by the extent of its sorption soil particles. In general, sorption on 
soils is expected to : 

increase with increasing soil organic matter content, 
increase slightly with decreasing temperature, 
increase moderately with increasing salinity of the soil water, and 
decrease moderately with increasing dissolved organic matter content of the soil water. 

Retardation factors , which represent the ratio of the interstitial water velocity to the pollutant 
velocity in the soil , have been reported for naphthalene under various conditions. In soil 
columns containing approximately 2% organic carbon, one study found a retardation 
coefficient of 23. Another study found retardation factors of 16 to 62 in river sediment (1-2% 
organic carbon), 2.5-31 in an aquifer close to the river bed (0 .1-1 % organic carbon), and 1-2.5 
in an aquifer far from the river bed ( <0.1 % organic carbon). Some retardation of naphthalene 
occurs in soils having 1-2% organic carbon, and little or no retardation occurs in deep soils 
with an organic carbon content of less than 0.1 %. 
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Transport of naphthalene vapors through the air-filled pores of unsaturated soils is a potentially 
important transport mechanism for near-surface soils. In general, important soil and 
environmental properties influencing the rate of volatilization include soil porosity, 
temperature, convection currents and barometric pressure changes; important physicochemical 
properties include the Henry ' s Law constant, the vapor-soil sorption coefficient, and, to a 
lesser extent, the vapor phase diffusion coefficient. 

Volatilization of naphthalene from aqueous solution has been reported to be a significant 
removal process with rates dependent on current and wind velocities. There are no data from 
laboratory or field tests showing actual soil volatilization rates for naphthalene; sorption of the 
naphthalene vapors on the soil may slow the vapor phase transport. 

The Henry' s Law constant which provides an indication of a chemical ' s tendency to volatilize 
from solution, increases significantly with increasing temperature. Moderate increases in 
Henry's Law constant are also observed with increasing salinity due to a decrease in 
naphthalene ' s solubility. 

The persistence of naphthalene in soil/ground water systems is not well documented. In most 
cases, it should be assumed that the chemical will persist for months to years (or more). 
Naphthalene that has been released into the air will eventually undergo photochemical 
oxidation. 

Naphthalene under normal environmental conditions is not expected to undergo hydrolysis . 
Furthermore, naphthalene is not expected to be susceptible to oxidation or reduction reactions 
in the soil/ground water environment. photolysis of naphthalene in surface soils may occur 
due to the high absorptivities of the compound in the UV /VIS range; however, no specific data 
were available. 

Naphthalene has been reported to be readily susceptible to aerobic biodegradation after an 
initial period of acclimation. However, the rate and extent of degradation vary considerably 
depending on environmental conditions. Certain pure and mixed cultures can apparently 
degrade naphthalene under environmental conditions. Biodegradation in acclimated 
wastewater treatment plants would be expected to be relatively easy based on some studies. 
Other studies have demonstrated biodegradation in aqueous systems located near industrial 
sources of naphthalene; the highest degradation rates were reported in soil-polluted areas or 
areas receiving continuous input of naphthalene. 

Naphthalene does occur in most soils, and soil microbes have been shown to degrade (aerobic) 
some P AHs. Studies report that biological processes were responsible for the "elimination" of 
naphthalene during infiltration of river water to ground water. However, in most soil/ground 
water systems such aerobic degradation would be a minimal importance because of the low 
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concentration of microorganisms (at depth) and the low dissolved oxygen (anaerobic) 
conditions. No data are available on the possibility of anaerobic biodegradation. 

E.4.2 Groundwater Contaminant Transport at SEAD-25 

Introduction 

A solute transport model was used to simulate groundwater contaminant transport at SEAD-
25. Groundwater contaminant transport involves many complex processes including 
dispersion, advection, adsorption, and anaerobic and aerobic degradation. Depending upon the 
availability of site data and the understanding of the aquifer system, overlying assumptions 
may need to be incorporated to model the system. For instance, adsorption may be ruled out if 
the site data indicates that organic carbon is not present in the aquifer materials, or conversely, 
a default value may be applied if the aquifer materials are well characterized but no organic 
carbon data is available. 

Groundwater transport modeling was used at SEAD-25 to address the following: 

1. The maximum extent of migration of the dissolved contaminant plume over time if no 
engineered controls or further source reduction measures are implemented at the site (the 
no-action alternative); or 

2. The time required to naturally attenuate the dissolved groundwater concentrations and the 
source zone contaminants. 

The results of the groundwater transport modeling and additional supporting data (i .e., isopleth 
maps for dissolved oxygen, nitrates, and oxygen reduction potential) will be used to determine 
if a natural attenuation field program should be considered at SEAD-25 as a remedial action 
alternative to quantify the natural attenuation occurring at the site. 

The primary contaminants detected in soils and groundwater at SEAD-25 are BTEX and 
chlorinated compounds. The BTEX plume contains the highest groundwater concentrations 
and extends the farthest from the source area (the fire training pad). A chlorinated 
hydrocarbon plume was found to be less extensive at lower concentrations than the BTEX 
plume. As a result, the groundwater transport modeling was applied using the BTEX soil 
(source zone) and groundwater monitoring data. To further simplify the approach, 
contaminant transport was modeled as benzene. Benzene has the lowest Koc and the highest 
solute half-life of the BTEX compounds and therefore incorporates a conservative approach to 
the modeling. The source zone consists of the area bounded by the fire training pad as shown 
in Figure 4-2 of the Rl. The plume length was estimated from the groundwater BTEX 
isocontours shown in Figure 4-3 of the Rl. 
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Another simplifying assumption is that the aquifer is more or less homogeneous with isotropic 
flow conditions. Unconsolidated materials at SEAD-25 are described in Section 3.0 of RI as 
glacial till with an average thickness of 4. 7 feet. The till is characterized by silts and clay with 
a small percentage of fine to medium sands and shale. Some fill material was found at the fire 
training pad. The hydraulic conductivities in the till overburden ranged from 1.0 x 10-5 cm/sec 
to 3 .4 x 10-3 cm/sec. There was no significant vertical flow component identified at SEAD-25. 

Discussion of BIOSCREEN Model 

BIOSCREEN was selected to model the transport of groundwater contaminants at SEAD-25. It 
was developed for the Air Force Center for Environmental Excellence (AFCEE) Technology 
Transfer Division by Groundwater Services, Inc. BIOSCREEN is based on the Domenico 
analytical solute transport model and has the ability to simulate advection, dispersion, adsorption, 
and aerobic and anaerobic degradation processes. (See Appendix I for a further discussion of the 
model attributes, assumptions and limitations). The model assumes a fully-penetrating vertical 
plane source oriented perpendicular to groundwater flow to simulate the release of organics to 
moving groundwater. Three different model types are simulated by BIOSCREEN: 
1. Solute transport without decay, 
2. Solute transport with biodegradation modeled as a first-order decay process (simple, lumped

parameter approach), 
3. Solute transport with biodegradation modeled as an "instantaneous" biodegradation reaction. 

BIOSCREEN incorporates a number of simplifying assumptions and was designed primarily as a 
screening tool. The BIOSCREEN model may be used to determine if a natural attenuation 
program should be considered for a site. This model was selected to evaluate the effects of 
natural attenuation on BTEX in groundwater because of the lack of sufficient data to perform 
more complex modeling efforts. BIOSCREEN is not intended to be a substitute for detailed 
mathematical models or for making a final selection of remedial action alternatives. Taking into 
account these limitations, the model results serve as an initial indicator of the potential for natural 
attenuation to meet the remedial action objectives established for SEAD-25. 

BIOSCREEN uses a simple mass balance approach to estimate the source zone concentration 
over time based on the mass of dissolved hydrocarbons in the source zone and the rate of 
hydrocarbons leaving the source zone. 

BIOSCREEN relies on specific input parameters to simulate the three model types. Parameters 
such as seepage velocity may be calculated by the model based upon site specific data such as 
hydraulic conductivity, hydraulic gradient and effective porosity or the model provides both 
default values and/or literature sources for input parameters where site data is not available. 
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The model output for solute transport with no decay uses dispersion in the longitudinal, 
transverse, and vertical directions as the only attenuation mechanisms. This model is most 
appropriate for non-degrading solutes such as chlorides. This model is incorporated for 
comparison purposes to the other two model types to show the relative effects of no 
biodegradation to biodegradation on the contaminant plume. 

The solute transport with first-order decay model type uses a first-order decay coefficient to 
account for biological degradation as well as dispersivity and adsorbtion factors. The first order 
decay coefficient is calculated by the model using the relationship shown in Appendix I of the RI 
from the solute half-life input or the decay coefficient may be input directly if it is known. 
Dispersivity is calculated as a function of plume length using the relationships shown in 
Appendix I of the RI . The first order decay coefficient can be used to calibrate the model if solute 
concentrations from downgradients wells are known. Adsorption is a function of soil bulk 
density, chemical specific partitioning coefficient, and the fraction of organic carbon. These 
values may be estimated from literature if site specific data are not available. The first-order 
decay model does not account for the availability of electron acceptors and does not assume any 
biodegradation of dissolved constituents in the source zone. 

The "Instantaneous" reaction model incorporates electron acceptor and by-products information 
into the model using a superposition method where contaminant mass concentration in any part 
of the flowfield is corrected by assuming that for each 3 mg/I of oxygen, 1 mg/I of organic mass 
is consumed. Similarly, nitrate, sulfate, ferric iron, and methane concentrations are used to 
model anaerobic biodegradation capacity by using a proportional mass degradation rate based 
upon the ratio of each electron acceptor to contaminant mass. This model incorporates 
degradation of the contaminant mass in the source. (See Appendix I of the RI for a more detailed 
description of the superposition formula and algorithms used in this model type). 

Model Input Parameters 

Table E-6 summarizes the data input values for the BIOSCREEN model. The total soluble mass 
in the source area was estimated from BTEX soil sampling data. Round 1 groundwater data were 
used to calibrate the model. Electron acceptor site data was available for nitrate, oxygen, and 
ferric iron. Sulfate data was used from the Ash Landfill at the SEDA. Methane data was 
estimated from the methane data provided in the BIOSCREEN user' s manual. 
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Data Type 

Hydrogeology 

Dispersion 

Adsorption 

Biodegradation 

Table E-6 
BIOSCREEN Model Input Parameters 

SEAD-25 

Parameter Value Units Data Source 

Hydraulic Conductivity 2.20E-04 cm/sec Slug test data from 13 wells 
Hydraulic Gradient 0.02 ft/ft Calculated from on-site well measurements 
Porosity (effective) 0.2 Estimated from total porosity measurements 

Original: 
Longitudinal Dispersivity 10.4 ft Calculated by Model 
Transverse Dispersivity I ft Calculated by Model 
Vertical Dispersivity 0 ft Calculated by Model 

Plume Length 180 ft Distance from plume center to "toe" 

After Calibration: 
Longitudinal Dispersivity ft na 
Transverse Dispersivity ft na 
Vertical Dispersivity ft na 

Retardation Factor 1.3 Calculated by Model 

Soil Bulk Density 1.65 kg/L Site Specific Data 
foe 0.0008 Site data and BIOSCREEN User's Manual 
Koc (Benzene) 38 Provided by BIOSCREEN 
Koc (Toluene) 135 Not used 
Koc (Ethylbenzene 95 Not used 
Koc (Xylenes) 240 Not used 

First Order Decay Coeff 3.5 yr-I calculated by model using solute half-life 
solute half-life 0.2 yr estimated from literature and calibrated to 

on-site data 
Electron Acceptor: 02 
Background Concentration 3.42 mg/L Site Data 
Minimum Concentration 0.14 mg/L Site Data 
Change in Concentration 3.28 mg/L calculated 

Electron Acceptor: NO3 
Background Concentration 0.16 mg/L Site Data 
Minimum Concentration 0.005 mg/L Site Data 

Change in Concentration 0 .15 mg/L calculated 

Electron Acceptor: SO4 
Background Concentration 46.4 mg/L Ash Landfill Data 
Minimum Concentration na mg/L 
Change in Concentration 46.3 mg/L BIOSCREEN User's Manual 

Electron Acceptor: Fe 
Maximum Concentration 5.3 mg/L Site Data 
Average Concentration 4.9 mg/L Site Data 
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Table E-6 
BIOSCREEN Model Input Parameters 

SEAD-25 

Data Type Parameter Value Units Data Source 
Electron Acceptor: CH4 
Maximum Concentration 22.4 mg/L BIOSCREEN User's Manual 
Average Concentration 6 .6 mg/L BIOSCREEN User's Manual 

General Model Area Length 300 ft Estimated area affected by plume 
Model Area Width 140 ft Estimated area affected by plume 
Simulation Time 20 yea rs Estimated time since release 

40 yea rs Random 

Time = 0 yea rs Source Concentration Used to calibrate the model to 1995 data 
Zone 3 width 64 ft 
Zone 3 Source Cone. mg/L na 
Zone 2 width 8 ft 
Zone 2 Source Cone. mg/L na 
Zone I width 12 ft 
Zone I Source Cone. mg/L na 

Time = 20 years Source Concentration 

Zone 3 width 64 ft Estimated From Soil Sampling Locations 1 

Zone 3 Source Cone. 1.7 mg/L BTEX Soils Data 2 

Zone 2 width 8 ft Estimated From Soil Sampling Locations 1 

Zone 2 Source Cone. 0.28 mg/L BTEX Soils Data 2 

Zone I width 12 ft Estimated From Soil Sampling Locations 1 

Zone I Source Cone. 0.03 mg/L BTEX Soils Data 2 

Actual Site Data Distance from Source 0 ft 
BTEX Concentration 3 mg/L Monitoring Well MW25-2 

Distance from Source 83 ft 
BTEX Concentration 0. 165 mg/L Monitoring Well MW25-9 

Distance from Source 178 ft 
BTEX Concentration 0 mg/L Monitoring Well MW25-15 

Source Data 
Time = 0 yea rs Total Soluble Mass 14 kg Calculated by Model Using Mass Balance 

Approach 

Time = 20 years Total Soluble Mass 12.5 kg Site Soi l Sampling Data 

Source Data Source Thickness 2.5 ft Average saturated thickness of Fire 
Training Pad 

Notes: 
1. The source zone wid ths were determined by measuring the contou rs of the BTEX isopleths shown in Figure 4-3. 

Refer to the BIOSCREEN User's Manual for the methodology. 
2. Because a decaying source was used, the source concentration on the input screen (representing concentrations 

20 years ago) were adjusted so the source concentration on the centerline output screen (representing concentrations 
now) were equal to 3 mg/L. 
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Model Results 

Three model simulations were performed. The simulations were as follows: 

1. Calibration Simulation; 
2. Predictive Simulation 20 years from 1995; and 
3. Predictive Simulation 100 years from 1995. 

The first simulation was a calibration run. In this run, the goal was to show that, usmg 
reasonable input parameters, the model could reproduce the concentrations in the existing plume 
(in 1995), assuming that the release occurred 20 years ago (in 1975). This is the estimated time 
since the initial release based upon available historical operating data for the SEAD-25. The 
second and third runs evaluated the plume concentrations at 20 years and 100 years from the 
existing plume conditions (in 1995). All three model types (no degradation, 1st order decay, and 
instantaneous reaction) were evaluated for SEAD-25 using site specific data from round 1 of the 
RI. 

Calibration Simulation 

The calibration involved matching two separate criteria, which were 1) the source mass of BTEX 
in the plume in 1995, and 2) the dissolved plume concentrations that existed in 1995, both of 
which were based on data from the RI. Both the source zone mass in soil and the dissolved 
plume concentrations are expected to have been higher when the release occurred approximately 
20 years ago at SEAD-25 . During these model runs, a 1st order degradation coefficient that was 
consistent with those cited in literature was derived. Initially, through trial and error, the source 
mass (i.e. , source zone half-life) was adjusted until after 20 years the resulting mass in the source 
closely matched the source mass determined using the RI soil samples. After, this was done, the 
solute source zone concentrations were adjusted slightly until after 20 years the solute 
concentrations best fit the groundwater concentrations in the plume in 1995. Note that during the 
calibration, the solute first order decay coefficient (lambda) was initially selected based on values 
cited in literature. The solute decay rate used in the calibration of the model was 0.92/yr (or 
0.002/day), which is consistent with the median decline rate of 0.002/day (based on hundreds of 
sites in Texas) cited in "Anaerobic Biodegradation of Organic Chemicals in Groundwater: A 
Summary of Field and Laboratory Studies", prepared by Dallas Aronsen and Phillip Howard, 
Environmental Science Center, Syracuse Research Corporation, North Syracuse, NY, prepared 
for American Petroleum Institute, Washington, D.C. 

The output from the 20 year calibration simulation for the no degradation model showed a 
plume concentration of nearly constant concentration moving away from the source with very 
little reduction in concentration at 300 feet from the source along the plume centerline. 
Conversely, it was evident from these initial model runs that the instantaneous reaction model 
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did not fit the site data, because this model showed that the plume was completely degraded 
after 4 years, which clearly does not represent the site conditions in 1995. The first-order 
reaction model , however, fit the actual site plume data well. The model output includes a 
plume array function and mass balance calculations based on the input data. Figure E-1 and 
Figure E-2 show the "input screen" and "centerline output", respectively, for the 20 year 
simulation. Figure E-3 shows the BIOSCREEN array concentration output for the 20 year 
simulation at SEAD-25. The mass balance shows the actual plume mass as 0.1 Kg BTEX as 
benzene. BIOSCREEN indicated that the plume under no degradation scenario would contain 
1.4 Kg BTEX. Therefore, it calculated a 93% reduction in plume mass by biodegradation. 
Most of the source mass believed to be in place in 1975 is still there in 1995 (14 Kg vs. 12.6 
Kg or 90% left). 

To ensure that a conservative approach was being used to model the plume, BIOSCREEN was 
run again using the only available temporal data from the site, round 2 groundwater data. The 
round 2 ground water sampling indicated that solute source zone concentration (zone 3 in the 
model) was almost two times as high as it was in round 1 (3 ppm for round 1 compared to 6.2 
ppm for round 2). BIOSCREEN was run again using the new solute source term in zone 3. 
The results showed that a shorter half-life ( or larger pt order degradation coefficient) was 
needed to calibrate the model to the Round 2 site data along the centerline of the plume. Thus, 
the model results from the round 1 data established a more conservative 1st order degradation 
rate for the site. 

The following conclusions were drawn from the calibration results: 

• The first-order decay model showed the best fit with the existing conditions for the three 
centerline monitoring wells at SEAD-25. The first-order decay model does not incorporate 
a decaying source and the rate of removal from the source area is a function of mass 
removal as the solute leaches from the source area and starts degrading immediately 
downgradient of the source. 

• The instantaneous reaction model did not correlate with the site groundwater data. 
• The non-degrading model shows that the concentrations of BTEX (as benzene) in 

downgradient wells will steadily decrease farther away from the source with a constant 
source concentration for the 20 year simulations. 

• The model results are probably somewhat conservative estimates of solute transport and 
solute decay in the plume since the K

0
c and source-half life for benzene were used to model 

all BTEX constituents. The K0c value for benzene is lower than toluene, ethylbenzene, or 
xylenes and would overestimate the mobility of the other BTEX compounds since they 
have a greater affinity for the organic carbon fraction of the soil. The decay rate, or half 
life, of benzene is greater than the half-lives of the other BTEX compounds and would 
result in an over estimation of the time for the dissolved BTEX compounds to decay in the 
aquifer. 
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• The first-order decay model results are likely to be conservative because the model does 
not account for decay of the dissolved constituents in the source zone; the model assumes 
biodegradation starts immediately downgradient of the source, and that it does not depress 
the concentrations of dissolved organics in the source zone itself. 

• The compliance point (0.005 mg/1) for the first-order reaction is approximately 200 feet 
downgradient of the source along the plume centerline. 

Predictive Simulations of Plume 

Simulations were also run to represent 20 and 100 years from the current plume conditions (in 
1995); these runs were for 40 years and 120 years and they used the same input data as the 20 
year calibration simulation. Figures E5-4 and E-5 show the centerline output for these 
simulation periods. The 20 year simulation showed that the solute source zone concentration 
decreased and there was a slight shift in the compliance point. The 100 year simulation 
showed a further reduction in the solute source zone concentration and a shift in the 
compliance point to 180 feet downgradient along the plume centerline. The model indicates 
that after 100 years the source zone concentration would decrease to approximately 1.8 mg/1. 

Based upon USEPA comments, it is the opinion of the USEPA that the BIOSCREEN model 
results cannot be used to predict past or future concentrations of contaminants on the site since 
data are available for only one time period. USEP A states that, the model cannot be calibrated 
for temporal variation, therefore, it is not possible to realistically assess natural attenuation 
using this modeling effort. 

Additionally, it is also the opinion of the USEP A that because of the many assumptions made 
regarding the input parameters to the model and the very limited set of site data which were 
used, the model results should be considered to represent only unverified extrapolations to 
possible past and future conditions at the site. They further state that it would be inappropriate 
to use any numerical estimates of future plume size or time to degradation which are generated 
by the model. 

Additional Data Supporting Biodegradation 

Additional site characterization data are available that support the validity of the BIOSCREEN 
modeling results, and provide sufficient evidence that biodegradation is occurring at SEAD-25. 
Site characterization includes an analysis of site-specific data and preparation of the following 
items: geologic logs, hydrogeologic sections, potentiometric surface maps and flow nets, 
contaminant contour maps, electron acceptor and metabolic byproduct contour maps, 
calculation of hydraulic parameters, retardation coefficients, and anaerobic degradation rate 
constants. 
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DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mg/Lat Z=O) 
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DISSOLVED HYDROCARBON CONCENTRATION ALONG PLUME CENTERLINE (mw[;at Z=O) 
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Several of these items including contaminant contour maps have been completed as part of this 
report. This section will present electron acceptor and oxygen/reduction potential contour 
maps, which have been prepared on the existing BTEX contour map for the shallow aquifer. It 
has been shown that the extent and distribution of BTEX contamination relative to the electron 
acceptors can be used to qualitatively document the occurrence of biodegradation. These 
contour maps provide evidence, in addition to the BIOSCREEN modeling results, that 
biodegradation is occurring through the processes of aerobic respiration and denitrification. 

A detailed explanation of the biodegradation process is presented in the "Technical Protocol 
for Implementing Intrinsic Remediation with Long-Term Monitoring for Natural Attenuation 
of Fuel Contamination Dissolved in Groundwater" by Todd Wiedemeier, John T. Wilson and 
Donald H. Kampbell , Ross N. Miller and Jerry E. Hansen (Air Force Center for Environmental 
Excellence, 1995). The following discussion of electron acceptors and the oxygen reduction 
potential in the biodegradation process is from that source. 

According to Wiedemeier et. al (1995), 

Fuel hydrocarbons biodegrade naturally when an indigenous population of 
hydrocarbon-degrading microorganisms is present in an aquifer and sufficient 
concentrations of electron acceptors and nutrients are available to these 
organisms.(page B5-4) 

During biodegradation, these microorganisms transform available nutrients into 
forms useful for energy and cell reproduction by facilitating the transfer of 
electrons from donors to acceptors. This results in oxidation of the electron donor 
and reduction of the electron acceptor. Electron donors include natural organic 
material and fuel hydrocarbons . Electron acceptors are elements or compounds that 
occur in relatively oxidized states. The more important electron acceptors in 
groundwater include dissolved oxygen, nitrate, iron (III) , sulfate, and carbon 
dioxide. (page B5-2) 

Soon after fuel hydrocarbon contamination enters the groundwater system, rapid 
depletion of dissolved oxygen caused by increased levels of microbial respiration 
results in the establishment of anaerobic conditions within the dissolved 
contaminant plume. (page B5-18) 

A reduction in dissolved oxygen concentrations within an existing BTEX plume is 
a strong indication that indigenous bacteria are already established and actively 
biodegrading fuel contamination through aerobic respiration. In general, dissolved 
oxygen concentrations will be lower than background levels in groundwater that 
contains BTEX. (page B5-15) 
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A contour map showing both dissolved oxygen and BTEX contours has been prepared using 
available site data from SEAD-25 (Figure E-6). The area with depleted dissolved oxygen 
corresponds with the area of elevated BTEX concentrations. 

According to Wiedemeier et. al (1995) anaerobic biodegradation can occur by denitrification, 
iron (III) reduction, sulfate reduction, or methanogenesis. In a typical aquifer denitrification 
typically occurs first , followed by iron (III) reduction, sulfate reduction, and methanogenesis. 

In areas where denitrification is occurring, there will be a strong correlation 
between areas with elevated dissolved BTEX concentrations and depleted nitrate 
concentrations relative to measured background concentrations. The absence of 
nitrate in contaminated groundwater suggests that nitrate may be functioning as an 
electron acceptor. Nitrate can only function as an electron acceptor in microbially 
facilitated BTEX degradation reactions if the groundwater system has been 
depleted of dissolved oxygen. (page B5-21) 

Figure E-7 presents nitrate data from SEAD-25 on the BTEX contour map. This figure shows 
depleted nitrate concentrations in areas with BTEX contamination. That is, an active zone of 
anaerobic hydrocarbon biodegradation is present and denitrification is occurring. 

It is now known with a high degree of certainty that BTEX compounds can be degraded in 
anaerobic groundwater. According to Wiedemeier et al (1995), 

Certain requirements must be met in order for anaerobic bacteria to degrade fuel 
hydrocarbons including: absence of dissolved oxygen (anaerobic bacteria generally 
cannot function at dissolved oxygen concentrations greater than about 0.5 mg/L), 
availability of carbon sources (BTEX), electron acceptors, and essential nutrients; 
and proper ranges of pH, temperature, salinity, and oxygen/reduction (redox) 
potential (Eh).(page B5-18) 

The oxygen/reduction potential is a measure of the electron activity and is an 
indicator of the relative tendency of a solution to accept or transfer electrons. As 
each subsequent electron acceptor is utilized, the groundwater becomes more 
reducing and the redox potential of the water decreases. Some biological processes 
operate only within a prescribed range of redox conditions. For example, the 
reduction of oxygen and nitrate will reduce the oxidizing potential to levels at which 
iron (III) reduction can occur. The redox potential of groundwater generally ranges 
from -400 millivolts (mV) to 800 mV. (page B5-1 2) 

Figure E-8 presents the redox potential contour map for SEAD-25. The redox potential ranges 
from 62 to 174 millivolts within the boundary of the BTEX plume and ranges from 206 to 343 
millivolts outside the BTEX plume. 
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E.4.3 Groundwater Contaminant Transport at SEAD-26 

Groundwater contaminant transport modeling was performed at SEAD-26 due to the presence 
of BTEX in at least one well (MW26-7) at the periphery of the fire training pit (source area). 
The solute transport model was used to assess the following: 

1. The maximum extent of migration of the dissolved contaminant plume over time if no 
engineered controls or further source reduction measures are implemented at the site (the 
no-action alternative); or 

2. The time required to naturally attenuate the dissolved groundwater concentrations and the 
source zone contaminants. 

In order to model the BTEX in groundwater, the following simplifying assumptions were 
made: 

1. To calculate dispersivity, a plume length of 40 feet was assumed. This distance is 
approximately the distance between MW26-7 and the nearest downgradient well (MW26-

3); ' 
2. The groundwater solute transport was modeled as benzene. 
3. The source zone (soil) BTEX concentration was assumed to be approximately 10 times the 

total voe groundwater concentration measured in MW26-7. 
4. The total soluble mass was estimated using the total voe concentration in MW26-7 and 

adjusted to fit the first-order decay model results. 
5. The aquifer is a fairly homogeneous and isotropic aquifer. The soil boring logs for SEAD-

26 indicate that there is fill materials present with varying depths around the site .. The high 
seepage velocity of 130 ft/yr calculated by BIOSeREEN from the measured average 
hydraulic conductivity at the site is indicative of the presence of fill materials since this 
velocity is significantly higher than the till overburden materials found at Seneca. 

Discussion of BIOSCREEN Model 

The BIOSeREEN model was used to simulate solute transport at SEAD-26. This model was 
described previously in Section E.4.2. The "instantaneous" reaction model was not used for this 
model simulation. This was due to the lack of electron acceptor data and the results of the 
SEAD-25 modeling which showed that the first-order decay model provided the best fit with the 
on-site groundwater data. Table E-7 summarizes the model input parameters for SEAD-26. The 
groundwater solute transport was modeled as benzene. Benzene has the lowest Koc of the BTEX 
compounds. 

As stated in Section E.4.2 , BIOSeREEN incorporates a number of simplifying assumptions and 
was designed primarily as a screening tool not as a design or prediction tool. The BIOSeREEN 
model is appropriate to determine if a natural attenuation progran1 should be considered for a site. 
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Data Type 

Hydrogeology 

Dispersion 

Adsorption 

Biodegradation 

Table E-7 

BIOSCREEN Model Input Parameters 
SEAD-26 

Parameter Value Units Data Source 

Hydraulic Conductivity 6.I0E-04 cm/sec Slug test data from 8 wells 
Hydraulic Gradient 0.02 ft/ft Calculated from on-site well measurements 
Porosity (effective) 0.15 Estimated from total porosity measurements 

Original: 
Longitudinal Dispersivity 10.4 ft Calculated by Model 
Transverse Dispersivity I ft Calculated by Model 
Vertical Dispersivity 0 ft Calculated by Model 

Plume Length 40 ft Estimated 

After Calibration: 
Longitudinal Dispersivity ft na 
Transverse Dispersivity ft na 
Vertical Dispersivity ft na 

Retardation Factor 1.3 Calculated by Model 

Soil Bulk Density 1.65 kg/L Estimated 
foe 0.00 1 Typical, BIOSCREEN Manual 
Koc (Benzene) 38 BIOSCREEN Manual 
Koc (Toluene) 135 BIOSCREEN Manual (Not used) 
Koc (Ethylbenzene 95 BIOSCREEN Manual (Not used) 
Koc (Xylenes) 240 BIOSCREEN Manual (Not used) 

First Order Decay Coeff. 3.5 yr-I Calculated by model using solute half-life 
solute half-life 0.1 yr BIOSCREEN Manual (mid-range) 

Electron Acceptor: 02 
Background Concentration 0 mg/L Not used 
Minimum Concentration 0 mg/L Not used 
Change in Concentration 0 mg/L Not used 

Electron Acceptor : NO3 
Background Concentration 0 mg/L Not used 
Minimum Concentration 0 mg/L Not used 
Change in Concentration 0 mg/L Not used 

Electron Acceptor: SO4 
Background Concentration 0 mg/L Not used 
Minimum Concentration 0 mg/L Not used 
Change in Concentration 0 mg/L Not used 

Electron Acceptor: Fe 
Maximum Concentration 0 mg/L Not used 
Average Concentration 0 mg/L Not used 
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Data Type 

General 

Source Zone 
Time = 20 years 

Actual Groundwater Daw 

Source Daw 
Time = 0 years 
Time = 20 years 

Table E-7 
BIOSCREEN Model Input Parameters 

SEAD-26 

Paran1eter Value Units 

Electron Acceptor: CH4 
Maximum Concentration 0 mg/L 
Average Concentration 0 mg/L 

Model Area LengtJ, 60 ft 
Model Area Width 50 ft 
Simulation Time 20 years 

Source Concentration 0.06 mg/I 

Diswnce from Source 40 ft 
BTEX Concentration 0.001 mg/L 

Towl Soluble Mass 4 kg 
Towl Soluble Mass 3.7 kg 
Source Thickness 5 ft 

H:\eng\seneca\s2526ri\bioscm\modclinp.xls Page 2 

Data Source 

Not used 
Not used 

Estimated area affected by BTEX plume 
Estimated area affected by BTEX plume 
Estimated time since release 

Monitoring Well MW26-7 

Monitoring Well MW26-3 

Estimated and adjusted for First-order Model 
Estimated by model 
Average saturated thickness in pit 
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This model was selected to evaluate the effects of natural attenuation on BTEX in groundwater 
because of the lack of sufficient data to perform more complex modeling efforts. BIOSCREEN 
is not intended to be a substitute for detailed mathematical models or for making a final selection 
of remedial action alternatives. Taking into account these limitations, the model results serve 
only as an initial indicator of the potential for natural attenuation to meet the remedial action 
objectives established for SEAD-26. 

Discussion of Model Results 

The results of the BIOSCREEN model simulation for SEAD-26 are based upon limited data 
and are considered to be somewhat conservative based upon the underlying assumptions 
discussed. Figure E-9 shows the input screen and Figures E-10 , E-11 and E-12 show the 
centerline outputs for 20, 40 and 100 year simulations. The 20-year simulation approximates 
the current site conditions based upon the estimated time of the initial release at SEAD-26. 
The first-order decay coefficient was calibrated using the solute half-life value to fit the 
groundwater data from the nearest downgradient well (MW26-3) . The first-order decay model 
fits only the existing conditions for the two monitoring wells at SEAD-26. The first-order 
decay model predicts that the solute concentration decreases exponentially to non-detectable 
concentrations at approximately 50 feet downgradient along the plume centerline. The 40 and 
100 year simulations using the same input parameters indicates that the plume length shows 
the same decay characteristics and that the solute concentrations continue to show non
detectable levels at the nearest downgradient well. The rate of downgradient along the plume 
centerline. The 40 and 100 year simulations using the same input parameters indicates that the 
plume length shows the same decay characteristics and that the solute concentrations continue 
to show non-detectable levels at the nearest downgradient well. The rate of degradation of the 
groundwater source term is also predicted to degrade very slowly with a concentration of 
approximately 0.05 mg/1 in 40 years and 0.04 mg/1 in 100 years. Although the first-order 
decay model assumes biodegradation of the dissolved constituents in the plume, the first-order 
decay model does not take into account biodegradation of the soluble mass in soils. 

It is the opinion of the USEPA that the model results cannot be used to predict past or future 
concentrations of contaminants on the site since data are available for only one time period. 
The model cannot be calibrated for temporal variation, therefore, it is not possible to 
realistically assess natural attenuation using this modeling effort. 

It is also the opinion of the USEP A that because of the many assumptions made regarding the 
input parameters to the model and the very limited set of site data which were used, the model 
results should be considered to represent only unverified extrapolations to possible past and 
future conditions at the site. It would be inappropriate to use any numerical estimates of future 
plume size or time to degradation which are generated by the model. 
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PARAMETER LEVEL SOURCE 
Volati le Organics 

1' I, I , I-Trichloroethane 5 NYS Class GA 
2 1.1-Dichloroethane 5 NYS Class GA 
3 I, 1-Dichloroethene 5 NYS Class GA 
4 1,2-Dichloroethene (total) 5 NYS ClassGA 
5 2-Butanone NONE 
6 Benzene 0.7 NYS ClassGA 
7 Bromoform NONE 
8 Chloroform 7 NYS Class GA 
9 Dibromochloromethane NONE 

10 Ethylbenzcne 5 NYSClassGA 
11 Tetrachloroethene 5 NYSClassGA 
12 Toluene 5 NYS Class GA 
13 Trichloroethene 5 NYS Class GA 
14 Xvlene /total) 5 NYS Class GA 

Semivolati lc Organics 
1 S 2,4-Dimethylphenol s NYS Class GA 
16 2-Methylnaphthalene 50 NYSClassGA 
17 2-Methylphenol 5 NYS ClassGA 
18 3,3'-Dichlorobenzidine NONE 
19 4-Methylphenol s NYS Class GA 
20 Fluorene 50 NYS Class GA 
2 I Naphthalene so NYS Class GA 
22 Phenanthrene so NYS Class GA 
23 Phenol 1 NYS Class GA 

Pesticides 

24 4,4'-DDD NONE 
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LOCID: MW25- I 
SAMPID: MW25-4-1 

QC CODE DU 
STUDY ID: ESI 

Table F-la 
Seneca Anny Depot Activity 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-25 Groundwater Analysis Results by Sample Point 

MW25-1 MW25-I MW25-I 
MW25- 1-1 MW25-1 2500 1 

SA SA SA 
ES! RI ROUND! RIROUND2 

MW25-I0 MW25-I0 MW25-II MW25-11 
MW25-I0 2501 2 MW25-11 25010 

SA SA SA SA 
RI ROUND! RIROUND2 RI ROUND! RI ROUND2 

MATRIX: GROUNDWATER GROUNDWATER GROUND WATER GROUNDWATER GROUNDWATER GROUNDWATER GROUNDWATER GROUNDWATER 
SAMP. DATE: 06-Feb-94 06-Feb-94 22-Nov-95 I0-Apr-96 21-Nov-95 31 -Mar-96 17-Nov-95 12-Apr-96 

UNIT VALUE 0 VALUE 0 VALUE 0 VALUE 0 VALUE 0 VALUE 0 VALUE 0 VALUE 0 

UG/L 10 U 10 U 10 U 0.5 UJ l0UJ 0.5 UJ 10 U 0.5 U 
UG/L 10 U 10 U 10 U 0.5 UJ 10 UJ 0.5 UJ 10 U 0.5 U 
UG/L 10 U 10 U 10 U 0.5 UJ 10 UJ 0.5 UJ 10 U 0.5 U 
UG/L 10 U 10 U 10 U 10 UJ 10 U 
UG/L 10 U 10 U 10 U 5 UJ 10 UJ 5 UJ 10 UJ 5 U 
UG/L 10 U 10 U 10 U 0.5 UJ 10 UJ 0.5 Ul 10 U 0.5 U 
UG/L 10 U 10 U 10 U 0,5 UJ 10 Ul 0.5 UJ 10 U 0.5 U 
UG/L 10 U 10 U 10 U 0.5 UJ 10 UJ 0.5 UJ 10 U 0.5 U 
UG/L 10 U 10 U 10 U 0.5 UJ 10 UJ 0.5 UJ 10 U 0.5 U 
UG/L 10 U 10 U 10 U 0.5 UJ 10 UJ 0.5 UJ 10 U 0.5 U 
UG/L 10 U 10 U 10 U 0.5 UJ 10 UJ 0.5 UJ 10 U 0.5 U 
UG/L 10 U 10 U 10 U 0.5 Ul 10 Ul 0.5 UJ 10 U 0.5 U 
UG/L 10 U 10 U 10 U 0.5 UJ 10 UJ 0.5 Ul 10 U 0.5 U 
UG/L 10 U 10 U 10 U 0.5 UJ 10 UJ 0.5 UJ 10 U 0.5 U 

UG/L 10 U 10 U 10 U 10 U 11 UJ 10 U 10 U 10 U 
UG/L 10 U 10 U 10 U 10 U 11 UJ IOU 10 U 10 U 
UG/L 10 U 10 U 10 U 10 U 11 UJ 10 U 10 U 10 U 
UG/L 10 U 10 U 10 U 10 U 11 UJ 10 U 10 UJ 10 U 
UG/L 10 U 10 U 10 U 10 U 11 Ul 10 U 10 U 10 U 
UG/L 10 U 10 U 10 U 10 U 11 UJ 10 U 10 U IOU 
UG/L 10 U 10 U 10 U 10 U 11 UJ 10 U 10 U 10 U 
UG/L 10 U 10 U 10 U 10 U 11 UJ 10 U 10 U 10 U 
UG/L 10 U 10 U 10 U 10 U 11 Ul 10 U 10 U IOU 

UG/L 0.12 U 0.11 U 0.1 0.1 U 0.1 UJ 0.11 U 0.1 U 0.1 U 
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PARAMETER 
Metals 

25 Aluminum 
26 Antimony 
27 Arsenic 
28 Barium 
29 Beryllium 
30 Cadmium 
31 Calcium 
32 Chromium 
33 Cobalt 
34 Copper 
35 Iron 
36 Lead 
37 Magnesium 
38 Manganese 
39 Mercury 
40 Nickel 
41 Potassium 
42 Selenium 
43 Sodium 
44 Thallium 
45 Vanadium 
46 Zinc 

Other Analyses 

47 Nitrate/Nitrite-Nitrogen 
48 Total Petroleum Hydrocarbons 

LEVEL 

25 
1000 

10 

50 

200 
300 
25 

300 
2 

10 
20000 

300 

SOURCE 

NONE 
NONE 

NYS Class GA 
NYSClass GA 

NONE 
NYS Class GA 

NONE 
NYS Class GA 

NONE 
NYS Class GA 
NYSClassGA 
NYSClassGA 

NONE 
NYS Class GA 
NYS Class GA 

NONE 
NONE 

NYS Class GA 
NYS Class GA 

NONE 
NONE 

NYSClassGA 

NONE 
NONE 

H:lcng\seneeal.sead25\fsldraft\appcndlappf\scad251tablf-1 a. wk4 

LOCID: MW25-I 
SAMPID: MW25-4-l 

QC CODE: DU 
STUDY ID: ES! 

Table F-la 
Seneca Army Depot Activity 

SEAD-25 and 26 FEASIBD.,ITY STUDY 

SEAD-25 Groundwater Analysis Results by Sample Point 

MW25-I MW25-1 MW25-1 
MW25- l-l MW25-1 25001 

SA SA SA 
ES! RJ ROUND I RJROUND2 

MW25-I0 MW25-I0 MW25-ll MW25-ll 
MW25-I0 25012 MW25- 11 25010 

SA SA SA SA 
RJ ROUND! RJROUND2 RJROUNDJ RJROUND2 

MATRIX: GROUND WATER GROUND WATER GROUND WATER GROUND WATER GROUND WATER GROUND WATER GROUND WATER GROUND WATER 
SAMP. DATE: 

UNIT 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

MG/L 
MG/L 

06-Fcb-94 

VALUE 0 

1870 J 
36 3 J 

1.4 U 
121 J 
04 U 
2.1 U 

145000 

0.17 
0.4 

2.6 U 
4.4 U 
3.1 U 

3200 J 
2.7 J 

26900 
241 

0.05 J 
6.8 J 

1010 J 
0.7 U 

54100 
1.2 U 
3.7 U 

20.2 

u 

06-Feb-94 

VALUE 0 

894 J 
24.9 J 

1.4 U 
115 J 
0.4 U 
2.1 U 

142000 
2.8 J 
4.4 U 
3.1 U 

1300 J 
3 

26100 
213 

0.05 J 
4.4 J 

906 U 
0.73 J 

52900 
1.2 u 
3.7 U 

12.4 J 

0.16 
0.4 U 
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22-Nov-95 

VALUE 0 

18 
2.2 U 
2.1 U 

77.1 
0.27 U 

0.3 U 
128000 

0.68 
0.99 U 

2 
27.3 

3.4 
23100 

31.2 
0.02 U 
0.99 U 
1030 

3.7 U 
64700 J 

3 U 
I.I u 
6.3 

0.41 U 

J0-Apr-96 21 -Nov-95 31-Mar-96 17-Nov-95 12-Apr-96 

VALUE 0 VALUE 0 VALUE 0 VALUE 0 VALUE 0 

34.5 U 99.2 I 76 J 37.4 92.1 
1.4 2.2 U 2.3 U 2.2 U JU 

4 U 2.1 U 3.5 U 2.1 U 4 U 
71.2 28.9 26.9 42.3 46.2 

0.1 U 0.27 U 0.13 U 0.27 U 0.1 
0.3 U 0.3 U 0.32 U 0.3 U 0.3 U 

122000 90700 88800 82700 110000 
0.7 U 0.62 1.3 u 2.9 0.7 U 
0.9 U IU I.I u 1.5 0.9 U 

JU 0.88 0.94 U 3.3 JU 
21.7 U 120 280 58.9 126 J 

1.9 U 1.5 U I.I u 3.6 1.9 U 
22800 18400 18600 13700 17700 

21.8 134 7.2 233 402 
0.2 U 0.02 U 0.1 U 0.02 U 0.2 U 
1.6 U I.I 1.7 U 3.3 1.6 U 

861 J 1490 J 1690 3010 J 2990 J 
3.4 U 3.7 U 3.4 U 3.7 U 3.4 U 

53100 7780 J 8990 110000 J 135000 
4.7 U 3 U 3.5 U 4.1 4.7 U 
I.I u I.I 1.2 U I.I I.I u 
1.7 1.7 2.6 7.6 1.7 

0.42 U 0.42 U 0.43 U 0.42 U 0.42 U 
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PAKAMr.11:.K 

Volati le Organics 
I 1.1,1-Trichloroethane 
2 1.1-Dichloroethane 
3 I, 1-Dichloroethene 
4 1,2-Dichloroethene (total) 
5 2-Butanone 
6 Benzene 
7 Bromoform 
8 Chloroform 
9 Dibromochloromethane 

IO Ethylbenzene 
11 Tetrachloroethene 
12 Toluene 
13 Trich loroethene 
I 4 Xvlene (total) 

Semivolatile Organics 
15 2,4-D,methylphenol 
16 2-Methylnaphthalene 
17 2-Methylphenol 
I 8 3,3'-Dichlorobenzidine 
I 9 4-Methylphenol 
20 Fluorene 
2 1 Naphthalene 
22 Phenanthrene 
23 Phenol 

f . Pesticides 

~ 4,4'-DDD 

Ll:.Yl:.L ~UUKCI:. 

5 NYS Class GA 
5 NYS Class GA 
5 NYSClassGA 
5 NYS Class GA 

NONE 
0.7 NYS Class GA 

NONE 
7 NYSClassGA 

NONE 
5 NYS Class GA 
5 NYS Class GA 
5 NYS Class GA 
5 NYS Class GA 
5 NYS Class GA 

5 NYS Class GA 
50 NYS Class GA 
5 NYS Class GA 

NONE 
5 NYS Class GA 
50 NYS Class GA 
50 NYS Class GA 
50 NYSClassGA 
I NYS Class GA 

NONE 

H ·leng\seneca\sead25\fsldraftlappend\appf\sead25\tablf- I a. wk4 

LOCID: MW25-12D 
SAMPID: MW25-12D 

QC CODE: SA 
STUDY ID: R1 ROUND I 

Table F- la 
Seneca Army Depot Activity 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-25 Groundwater Analysis Results by Sample Point 

MW25-12D MW25-13 MW25-13 
25014 MW25-1 3 250 15 

SA SA SA 
RJROUND2 R1 ROUND I RJROUND2 

MW25-14D MW25-14D MW25-1 5 MW25-15 
MW25-14D 25016 MW25-15 2501 I 

SA SA SA SA 
R1 ROUND! RJROUND2 R1 ROUND I RJROUND2 

MATRIX: GROUND WATER GROUND WATER GROUND WATER GROUND WATER GROUND WATER GROUND WATER GROUND WATER GROUND WATER 
SAMP. DATE· 18-Nov-95 02-Apr-96 17-Nov-95 29-Mar-96 18-Nov-95 29-Mar-96 20-Nov-95 13-Apr-% 

UNll YALU!:. U VALUI:. U YALU!:. U YALU!:. U YALU!:. U YALU!:. U VALUE 0 VALUE 0 

UG/L 10 U 0.5 UJ 10 U 0.5 U 10 UJ 0.5 U 10 U 0.5 U 
UG/L 10 U 0.5 UJ 10 U 0.5 U 10 UJ 0.5 U 10 U 0.5 U 
UG/L 10 U 0.5 UJ 10 U 0.5 U 10 UJ 0.5 U 10 U 0.5 U 
UG/L 10 U 10 U 10 UJ 10 U 
UG/L 10 UJ 5 UJ 10 UJ 5 U 10 UJ 5 U 10 UJ 5 U 
UG/L 10 U 0.5 UJ 10 U 0.5 U 10 UJ 0.5 U 10 U 0.5 U 
UG/L 10 U 0.5 UJ 10 U 0.5 U 10 UJ 0.5 U 10 U 0.5 U 
UG/L 10 U 0.5 UJ 10 U 0 .5 U 10 UJ 0.5 U 10 U 0.5 U 
UG/L 10 U 0.5 UJ 10 U 0.5 U 10 UJ 0.5 U 10 U 0.5 U 
UG/L 10 U 0.5 UJ 10 U 0.5 U 10 UJ 0.5 U IOU 0.5 U 
UG/L IOU 0.5 UJ IOU 0.5 U IO UJ 0.5 U 10 U 0.5 U 
UG/L 10 U 0.6 UJ IOU 0.5 UJ 10 UJ 0.5 UJ IOU 0.5 U 
UG/L IOU 0.5 UJ 10 U 0.5 U 10 UJ 0.5 U IOU 0.5 U 
UG/L 10 U 0.5 UJ 10 U 0.5 U 10 UJ 0.5 U 10 U 0.6 

UG/L II U 10 U II U 10 U 10 U 10 U 10 U 12 U 
UG/L II U 10 U II U 10 U 10 U 10 U 10 U 12 U 
UG/L II U 10 U JI U 10 U JO U JOU JO U 12 U 
UG/L I I UJ 10 U 11 UJ JOU JO UJ JO U 10 J 12 U 
UG/L II U 10 U II U JOU JO U 10 U JOU 12 U 
UG/L II U 10 U II U JOU 10 U 10 U 10 U 12 U 
UG/L II U 10 U II U JOU JOU 10 U JO U 12 U 
UG/L II U JOU II U 10 U 10 U JOU JO U 12 U 
UG/L II U 10 U JI U JOU 10 U 10 U 10 U 12 U 

UG/L 0. 11 U 0.1 U 0.11 U 0.11 U 0.1 U 0.1 U 0.1 U 0.11 U 
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l-'AKAMJ,11:.K 
Metals 

25 Aluminum 
26 Antimony 
27 Arsenic 
28 Barium 
29 Beryllium 
30 Cadmium 
31 Calcium 
32 Chromium 
33 Cobalt 
34 Copper 
35 Iron 
36 Lead 
37 Magnesium 
3 8 Manganese 
39' Mercury 
40 Nickel 
41 Potassium 
42 Selenium 
43 Sodium 
44 Thallium 
45 Vanadium 
46 Zinc 

Other Analyses 

47 Nitrate/Nitrite-Nitrogen 
48 Total Petroleum Hydrocarbons 

Ll:.Vl:.L 

25 
1000 

10 

50 

200 
300 
25 

300 
2 

10 
20000 

300 

:SUUKCl:. 

NONE 
NONE 

NYS Class GA 
NYS Class GA 

NONE 
NYS Class GA 

NONE 
NYS Class GA 

NONE 
NYS Class GA 
NYS Class GA 
NYS Class GA 

NONE 
NYS Class GA 
NYS Class GA 

NONE 
NONE 

NYS Class GA 
NYS Class GA 

NONE 
NONE 

NYS Class GA 

NONE 
NONE 

H :lenglsenecalsead25lfs\draft\append\appf\sead25\tabl f-1 a. wk4 

LOCID· MW25-l2D 
SAMPID: MW25-l2D 

QC CODE: SA 
STUDY ID· RI ROUND I 

Table F-la 
Seneca Army Depot Activity 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-25 Groundwater Analysis Results by Sample Point 

MW25-l2D MW25-l3 MW25- l3 
250 14 MW25-l3 25015 

SA SA SA 
RIROUND2 RIROUNDI RIROUND2 

MW25- l4D MW25-l4D MW25-l5 MW25-15 
MW25- l 4D 25016 MW25-l5 25011 

SA SA SA SA 
RIROUND l RIROUND2 RI ROUND! RIROUND2 

MATRIX: GROUND WATER GROUND WATER GROUND WATER GROUND WATER GROUND WATER GROUND WATER GROUND WATER GROUND WATER 
SAMP. DATE: 

UNl l 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

MG/L 
MG/L 

l8-Nov-95 

VALUl:. V 

65 .5 
2.2 U 
2.1 U 
126 

0.27 U 
0.3 U 

60000 
0.5 U 

IU 
0.7 U 

302 
1.7 

22000 
48.1 
0.02 U 

I U 
2120 J 

3.7 U 
31900 J 

3 U 
1.1 u 
1.8 

0.48 U 

02-Apr-96 

VALUl:. V 

97.6 J 
2.3 U 
3.5 U 
120 

0.13 U 
0.32 U 

57600 
1.3 u 
I.I U 

0.94 U 
367 
1.1 u 

21000 
48 

0.1 U 
1.7 u 

2050 
3.4 U 

28800 
3.5 U 
1.2 U 
1.1 U 

0.42 U 

Page 4 of 12 

17-Nov-95 29-Mar-96 

VALUl:. V VALUl:. V 

16.3 172 J 
2.2 U 2.3 U 
2.2 3.5 U 

71.9 81.7 
0.27 U 0.13 U 

0.3 U 0.32 U 
147000 190000 

0.88 1.3 u 
I U 2 

0.95 2 
23.5 321 

1.5 U 1.1 u 
22200 28700 

246 376 
0.02 U 0.1 U 

2.1 3.5 
9070 J 4900 

3.7 U 3.4 U 
188000 J 181000 

3 U 3.5 U 
1.1 u 1.2 U 
2.7 3.1 

0.41 U 0.4 U 

l8-Nov-95 29-Mar-96 20-Nov-95 l3-Apr-96 

VALUl:. V VALUE 0 VALUE 0 VALUE 0 

223 19.5 U 228 186 
2.2 U 2.3 U 2.2 U IU 
3.8 3.5 U 2.2 4 U 
120 109 36.4 33.2 

0.27 U 0.13 U 0.27 U 0.1 U 
0.3 U 0.32 U 0.3 U 0.3 U 

52000 51500 98900 98600 
1.1 1.3 u 0.61 0.7 U 

IU 1.1 u 0.99 U 1.2 
0.7 U 0.94 U 0.69 U 2.2 
543 488 327 372 J 
3.2 1.1 u 1.6 1.9 U 

19900 19600 15900 16100 
43.7 41.1 238 438 
0.02 U 0.1 U 0,02 U 0.2 U 

I U 1.7 u 1.4 2.4 
2110 J 2400 1770 J 1680 J 

3.7 U 3.4 U 4.8 J 3.4 U 
35700 J 33100 3530 J 4560 

3 U 3.5 U 3 U 4.7 U 
1.1 1.2 u I. I U 1.1 u 
2.7 1.1 u 2.6 15.5 J 

0.39 U 0.41 u I 1.2 0.45 U 
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PARAMETER LEVEL SOURCE 
Volatile Organics 

I 1, 1, I-Trichloroethane 5 NYS Class GA 
2 I , 1-Dichloroethane 5 NYSClassGA 
3 1, 1-Dichlorocthene 5 NYS Class GA 
4 1,2-Dichloroethene (total) 5 NYS Class GA 
5 2-Butanone NONE 
6 Benzene 0.7 NYS Class GA 
7 Bromoform NONE 
8 Chloroform 7 NYS Class GA 
9 Dibromochloromethane NONE 

10 Ethyl benzene 5 NYS Class GA 
11 Tetrachlorocthene 5 NYS Class GA 
12 Toluene 5 NYS Class GA 
13 Trichloroethene 5 NYS Class GA 
14 Xylene (total) 5 NYS Class GA 

Semivolatile Organics 
I 5 2,4-Dimethylphenol 5 NYS Class GA 
16 2-Methylnaphthalenc 50 NYS Class GA 
17 2-Methylphenol 5 NYS Class GA 
18 3,3'-Dichlorobcnzidine NONE 
19 4-Methylphenol 5 NYS Class GA 
20 Fluorene 50 NYS Class GA 
21 Naphthalene 50 NYSClassGA 
22 Phenanthrene 50 NYS Class GA 
23 Phenol 1 NYS Class GA 

Pesticides 

24 4,4'-DDD NONE 

H:lcnglsenecalsead25\fsldraftlappcnd\appl\sead25\tabl f-1 a. wk4 

LOCID MW25-16D MW25-16D 
SAMPID· MW25-16D 25018 

QC CODE SA SA 
STUDY ID. RI ROUND I RIROUND2 

Table F-la 
Seneca Army Depot Activity 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-25 Groundwater Analysis Results by Sample Point 

MW25- 17 MW25-17 MW25-18 
MW25-17 25019 MW25-18 

SA SA SA 
RI ROUND! RIROUND2 RIROUNDl 

MW25-18 MW25-19 MW25- 19 
25020 MW25-19 25021 

SA SA SA 
. RIROUND2 RI ROUND I RIROUND2 

MATRIX. GROUNDWATER GROUNDWATER GROUNDWATER GROUNDWATER GROUNDWATER GROUNDWATER GROUNDWATER GROUNDWATER 
SAMP. DATE· 20-Nov-95 30-Mar-96 20-Nov-95 30-Mar-96 28-Nov-95 28-Mar-96 21-Nov-95 10-Apr-96 

UNIT VALUE 0 VALUE 0 VALUE 0 VALUE 0 VALUE 0 VALUE 0 VALUE 0 VALUE 0 

UG/L 10 U 0.5 UJ 10 U 0.5 UJ 10 U 0.5 UJ 10 UJ 0.5 UJ 
UG/L 10 U 0.5 UJ 10 U 0.5 UJ 10 U 0.5 UJ 10 UJ 0.5 UJ 
UG/L 10 U 0.5 UJ 10 U 0.5 UJ 10 U 0.5 UJ 10 UJ 0.5 UJ 
UG/L 10 U 10 U 10 U 10 UJ 
UG/L 10 UJ 5 UJ 10 UJ 5 UJ 10 UJ 5 UJ 10 UJ 5 UJ 
UG/L 10 U 0.5 UJ 10 U 0.5 UJ 10 U 0.5 UJ 10 UJ 0.5 UJ 
UG/L 10 U 0.5 UJ 10 U 0.5 UJ 10 U 0.5 UJ 6 J 0.5 UJ 
UG/L 10 U 0.5 UJ 10 U 0.5 UJ 10 U 0.5 UJ 10 UJ 0.5 UJ 
UG/L 10 U 0.5 UJ 10 U 0.5 UJ 10 U 0.5 UJ 3 J 0.5 UJ 
UG/L 10 U 0.5 UJ 10 U 0.5 UJ 10 U 0.5 UJ 10 UJ 0.5 UJ 
UG/L 10 U 0.5 UJ 10 U 0.5 UJ 10 U 0.5 UJ 10 UJ 0.5 UJ 
UG/L 10 U 0.5 UJ 10 U 0.5 UJ 10 U 0.6 UJ 10 UJ 0.5 UJ 
UG/L 10 U 0.5 UJ 10 U 0.5 UJ 10 U 0.5 UJ 10 UJ 0.5 UJ 
UG/L 10 U 0.5 UJ 10 U 0.5 UJ 10 U 0.5 UJ 10 UJ 0.5 UJ 

UG/L 10 U 10 U 10 U 10 U 10 U 10 U 10 UJ 10 U 
UG/L 10 U 10 U 10 U 10 U 10 U 10 U 10 UJ 10 U 
UG/L 10 U 10 U 10 U 10 U 10 U 10 U 10 UJ 10 U 
UG/L 10 UJ 10 U 10 UJ 10 U 10 U 10 U 10 UJ 10 U 
UG/L 10 U 10 U 10 U 10 U 10 U 10 U 10 UJ 10 U 
UG/L 10 U 10 U 10 U 10 U 10 U 10 U 10 UJ 10 U 
UG/L 10 U 10 U 10 U 10 U 10 U 10 U 10 UJ 10 U 
UG/L 10 U 10 U 10 U 10 U 10 U 10 U 10 UJ 10 U 
UG/L 10 U 10 U 10 U 10 U 10 U 10 U 10 UJ 10 U 

UG/L 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.11 U 0.1 UJ 0.1 U 
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PARAMETER 
Metals 

25 Aluminum 
26 Antimony 
27 Arsenic 
28 Barium 
29 Beryllium 
30 Cadmium 
31 Calcium 
32 Chromium 
33 Cobalt 
34 Copper 
35 Iron 
36 Lead 
37 Magnesium 
38 Manganese 
39 Mercury 
40 Nickel 
41 Potassium 
42 Selenium 
43 Sodium 
44 Thallium 
45 Vanadium 
46 Zinc 

Other Analyses 

47 Nitrate/Nitrite-Nitrogen 
48 Total Petroleum l:lydroearbons 

LEVEL 

25 
1000 

JO 

50 

200 
300 
25 

300 
2 

JO 
20000 

300 

SOURCE 

NONE 
NONE 

NYS Class GA 
NYS Class GA 

NONE 
NYS Class GA 

NONE 
NYS Class GA 

NONE 
NYS Class GA 
NYS Class GA 
NYS Class GA 

NONE 
NYS Class GA 
NYS Class GA 

NONE 
NONE 

NYS Class GA 
NYS Class GA 

NONE 
NONE 

NYS Class GA 

NONE 
NONE 

H:\cnglseneca\sead25\f s\draft\appcnd\appflsead251tabl f-1 a. wk4 

LOCID: MW25-!6D MW25-!6D 
SAMPID: MW25-16D 25018 

QC CODE: SA SA 
STUDY ID: RI ROUND! RIROUND2 

Table F-la 
Seneca Anny Depot Activity 

SEAD-25 and 26 FEASIBD.JTY STUDY 

SEAD-25 Groundwater Analysis Results by Sample Point 

MW25- 17 MW25-17 MW25- 18 
MW25- 17 25019 MW25-18 

SA SA SA 
RI ROUND ! RIROUND2 RI ROUND! 

MW25-1 8 MW25- !9 MW25-19 
25020 MW25- 19 25021 

SA SA SA 
RIROUND2 RI ROUND! RIROUND2 

MATRIX: GROUND WATER GROUND WATER GROUND WATER GROUND WATER GROUND WATER GROUND WATER GROUND WATER GROUND WATER 
SAMP. DATE: 

UNrI 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

MG/L 
MG/L 

20-Nov-95 

VALUE Q 

170 
2.2 U 
2.1 U 

88 3 
0.27 U 
0.43 

77100 
1.6 

I U 
0.7 U 

483 
1. 5 U 

30200 
56.4 
0.02 U 

1.5 
2200 J 

3.7 U 
19300 J 

3 U 
11 U 
2.2 

0.41 U 

30-Mar-96 

VALUE Q 

297 
2.3 U 
3.5 U 

87.9 
0.13 U 
0.32 U 

76600 
I 3 U 
I. I U 

0.94 U 
573 
I.I U 

30000 
58.7 
0. 1 U 
1.7 u 

2350 
3.4 U 

19000 
3.5 U 
1.2 U 
1.8 

0.42 U 
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20-Nov-95 30-Mar-96 

VALUE Q VALUE Q 

41.8 19.5 U 
2.2 U 2.3 U 
2.1 U 3.5 U 

68.5 56 
0.27 U 013 U 

0.3 U 0.32 U 
98600 90700 

4.2 1.3 u 
J U I.I u 

0.97 0.94 U 
84.8 59.4 

1. 5 U I. I U 
26700 25200 

30 14.8 
0.02 U 0.1 U 

3.6 1.7 u 
1350 J 885 

3.7 U 3.4 U 
3320 J 2130 

3 U 3.5 U 
1.1 u 1.2 U 
3.9 1.5 

0.4 1 U 0.4 U 

28-Nov-95 28-Mar-96 2 1-Nov-95 I0-Apr-96 

VALUE Q VALUE Q VALUE Q VALUE 0 

336 531 74.2 67.4 
2.2 U 2.3 U 2.2 U J U 
2.1 U 3.5 U 2.1 U 4 U 

93 .6 112 59.3 57.4 
0.27 U 0.13 U 0.27 U 0 I U 

0.3 U 0.32 U 0.3 U 0.3 U 
155000 164000 106000 103000 

5.5 1.3 U 2.3 0 7 U 
3 2 JU 0.9 U 
2 1.5 2.1 JU 

495 957 138 67.3 J 
6.4 I. I U 1.8 1.9 U 

35400 39200 22500 20800 
154 I 17 202 27.5 

0.02 U 0.1 U 0.02 U 0.2 U 
6.6 3.5 2.5 1.6 U 

2380 J 2080 4750 J 1960 J 
3.7 U 3.4 U 3.7 U 3.4 U 

59100 J 85300 8790 J 4060 
3 U 3.5 U 3 U 4.7 

1.2 1.2 U I.I u I.I u 
7.6 4.7 2.4 2.7 

0.4 U 0.4 U 0.43 U 0.41 U 
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PARAMETER LEVEL SOURCE 
Volatile Organics 

I I , I, 1-T richloroethane 5 NYS Class GA 
2 I , 1-Dichlorocthane 5 NYS Class GA 
3 I , 1-Dichlorocthcne 5 NYS Class GA 
4 1,2-Dichlorocthene (total) 5 NYS Class GA 
5 2-Butanone NONE 
6 Benzene 0.7 NYS Class GA 
7 Bromoform NONE 
8 Chloroform 7 NYS Class GA 
9 Dibromochloromethane NONE 

IO Ethylbenzene 5 NYS Class GA 
11 Tetrachlorocthene 5 NYS Class GA 
12 Toluene 5 NYS Class GA 
13 Trichloroethene 5 NYS Class GA 
14 Xvlene(total) 5 NYS Class GA 

Semivolatile Organics 
15 2,4-Dimethylphenol 5 NYS Class GA 
I 6 2-Methylnaphthalene 50 NYS Class GA 
17 2-Methylphenol 5 NYS Class GA 
18 3,3'-Dichlorobcnzidine NONE 
19 4-Methylphenol 5 NYS Class GA 
20 Fluorene 50 NYS Class GA 
2 1 Naphthalene 50 NYS Class GA 
22 Phenanthrene 50 NYS Class GA 
23 Phenol 1 NYS Class GA 

Pesticides 

24 4,4'-DDD NONE 

H:lcnglsenecalsead25\fsldraft\append\appf\sead25\tablf- la. wk4 

LOCID: MW25-2 MW25-2 
SAMPID: MW25-2-1 MW25-2 

QC CODE SA SA 
STUDY ID: ES! Rl ROUND! 

Table F-la 
Seneca Anny Depot Activity 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-25 Groundwater Analysis Results by Sample Point 

MW25-2 MW25-3 MW25-3 MW25-3 
25002 MW25-3-l MW25-3 25003 

SA SA SA SA 
RJROUND2 ES! RJROUNDI RIROUND2 

MW25-4D MW25-4D 
MW25-4D 25200 

SA DU 
Rl ROUND I RIROUND2 

MATRIX: GROUND WATER GROUNDWATER GROUNDWATER GROUNDWATER GROUNDWATER GROUNDWATER GROUNDWATER GROUNDWATER 
SAMP. DATE: 05-Feb-94 29-Nov-95 12-Apr-96 15-Nov-93 19-Nov-95 IO-Apr-% 15-Nov-95 0 1-Apr-% 

UNIT VALUE 0 VALUE 0 VALUE 0 VALUE 0 VALUE 0 VALUE 0 VALUE 0 VALUE 0 

UG/L 36 25 J 37 J 10 U IOU 10 U IOU 0 5 U 
UG/L 8 J 59 U 100 U 3 J 10 U 10 U 10 U 0.5 U 
UG/L I J 59 U 100 U 10 U 10 U IOU 10 U 0.5 U 
UG/L 25 37 J 40 J 2 J IOU 10 U 10 U 
UG/L 10 U 59 UJ 100 U 10 U 10 UJ IOU 10 UJ 5 U 
UG/L 780 730 1000 30 5 J 10 U 10 U 0.5 U 
UG/L IOU 59 U 100 U 10 U 10 U 10 U 10 U 0.5 U 
UG/L 17 59 U 12 J IO U IOU 10 U 10 U 0.5 U 
UG/L 10 U 59 U 100 U 10 U 10 U 10 U 10 U 0.5 U 
UG/L 110 140 520 18 3 J IO U 10 U 0.5 U 
UG/L 1 J 59 U 100 U 10 U 10 U IOU 10 U 0.5 U 
UG/L 560 370 1400 8 J 10 U IOU 10 U 0.7 U 
UG/L 10 6 J 100 U 10 U 10 U 10 U 10 U 0.5 U 
UG/L 2500 1800 3300 82 7 J IOU 10 U 0.5 U 

UG/L 86 29 15 J 11 U II U 10 U 10 U 10 U 
UG/L 37 46 69 J 11 U 11 U 10 U 10 U 10 U 
UG/L 23 J 8 J 230 U 11 U 11 U 10 U 10 U 10 U 
UG/L 25 U 21 U 230 U 11 U 11 UJ 10 U 10 UJ 10 U 
UG/L 42 21 U 33 J 11 U 11 U 10 U 10 U 10 U 
UG/L 1 J 21 U 230 U 11 U 11 U 10 U 10 U 10 U 
UG/L 86 110 160 J 11 U 11 U 10 U 10 U 10 U 
UG/L 2.,5 U I J 230 U 11 U 11 U 10 U 10 U 10 U 
UG/L 56 21 U 230 U 11 U 11 U 10 U 10 U 10 U 

UG/L 0 12 U 0.1 U 0.1 U 0.11 U 0.1 U 0.11 U 0.1 U 0.1 U 
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PARAMETER 
Metals 

25 Aluminum 
26 Antimony 
27 Arsenic 
28 Barium 
29 Beryllium 
30 Cadmium 
31 Calcium 
32 Chromium 
33 Cobalt . 
34 Copper 
35 Iron 
36 Lead 
37 Magnesium 
3 8 Manganese 
39 Mercury 
40 Nickel 
41 Potassium 
42 Selenium 
43 Sodium 
44 Thallium 
45 Vanadium 
46 Zinc 

Other Analyses 

47 Nitrate/Nitri te-Nitrogen 
48 Total Petroleum Hydrocarbons 

LEVEL 

25 
1000 

JO 

50 

200 
300 
25 

300 
2 

JO 
20000 

300 

SOURCE 

NONE 
NONE 

NYS Class GA 
NYS Class GA 

NONE 
NYS Class GA 

NONE 
NYSClassGA 

NONE 
NYS Class GA 
NYS Class GA 
NYS Class GA 

NONE 
NYSClassGA 
NYS Class GA 

NONE 
NONE 

NYS Class GA 
NYS Class GA 

NONE 
NONE 

NYS Class GA 

NONE 
NONE 

H:leng\seneca\sead251f s\draftlappend\appf\sead25\tablf- la. wk4 

LOCID: MW25-2 MW25-2 
SAMPID: MW25-2-I MW25-2 

QC CODE: SA SA 
STUDY ID: ES! RI ROUND! 

Table F-la 
Seneca Anny Depot Activity 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-25 Groundwater Analysis Results by Sample Point 

MW25-2 MW25-3 MW25-3 MW25-3 
25002 MW25-3-I MW25-3 25003 

SA SA SA SA 
RIROUND2 ES! RI ROUND! RIROUND2 

MW25-4D MW25-4D 
MW25-4D 25200 

SA DU 
RI ROUND! RIROUND2 

MATRIX: GROUNDWATER GROUNDWATER GROUNDWATER GROUNDWATER GROUNDWATER GROUNDWATER GROUNDWATER GROUNDWATER 
SAMP. DATE: 

UNIT 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

MG/L 
MG/L 

05-Feb-94 

VALUE 0 

53.3 J 
22.4 J 

3.8 J 
74.1 J 

0.4 U 
2.1 U 

143000 
2.6 U 
4.4 U 
3.1 U 

3730 
2 J 

48000 
1330 
0.04 U 

4.7 J 
9950 

0.7 U 
13100 

1.2 U 
3 7 U 

31.3 

0.01 U 
2 

29-Nov-95 

VALUE 0 

9.9 U 
2.2 U 
8.9 J 
I 15 

0.27 U 
0.3 U 

169000 
1.3 
2.7 
1.5 

5310 
10.7 

50100 
1540 
0.07 

5.8 
2280 J 

3.7 U 
13600 J 

3 U 
2 

8.9 

1.7 
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12-Apr-96 

VALUE 0 

46.1 
1.4 
4.9 
I 19 
0.1 U 
0.3 U 

165000 
0.7 U 
2.9 

I U 
4550 J 

1.9 U 
48800 

2090 
0.2 U 
7.2 

1220 J 
3.4 U 

11700 
4.7 U 
1.8 
4.8 J 

5.4 

15-Nov-93 

VALUE 0 

2260 
52.7 U 

JU 
54 J 

0.31 J 
3.3 U 

11 9000 
5 J 

7.9 J 
4.4 J 

4150 
3 

22000 
2440 
0.07 UJ 
11 .5 J 

4170 J 
0.8 U 

I 1500 
1.8 U 
5.4 J 
20 

O.Q7 
1.6 

19-Nov-95 10-Apr-96 15-Nov-95 0J-Apr-96 

VALUE 0 VALUE 0 VALUE 0 VALUE 0 

134 41.2 142 95 .8 J 
2.2 U J U 2.2 U 2.3 U 
2.2 4 U 2.1 U 3.5 U 

49.1 44.6 106 JOO 
0.27 U 0.1 U 0.27 U 0.13 U 

0.3 U 0.3 U 0.3 U 0.32 U 
142000 128000 93500 98100 

0.5 U 0.7 U 1.7 1.3 u 
3.4 3.3 0.99 U 1.1 u 
2.3 1.5 0.7 U 0.94 U 

389 207 J 456 445 
2.7 1.9 U 2.6 I.I U 

20500 19300 31300 32100 
1490 1450 68.1 69.8 
0.02 U 0.2 U 0.02 U 0 I U 

6.8 6.2 0.99 U 1.7 u 
1930 J 1340 J 2160 J 2030 

3.7 U 3.4 U 3.7 U 3.4 U 
13300 J I 1200 13900 J 12000 

3 U 4.7 U 3 U 3.5 U 
I.I U 1.1 u 1.1 u 1.2 U 
3.2 2.9 2.1 1.1 u 

0.41 U 0.38 U 0.39 U 0.39 U 
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P' AKAM.h l l::.K Lr.Vr.L ~UUKCr. 
Volatile Organics 

1 I, 1.1-Trichloroethane 5 NYS Class GA 
2 1.1-Dichloroethane 5 NYS Class GA 
3 1, 1-Dichloroethene 5 NYS Class GA 
4 1,2-Dichloroethene (total) 5 NYS Class GA 
5 2-Butanone NONE 
6 Benzene 0.7 NYS Class GA 
7 Bromoform NONE 
8 Chloroform 7 NYS Class GA 
9 Dibromochloromethane NONE 

IO Ethylben1_ene 5 NYS Class GA 
11 Tetrach loroethene 5 NYS Class GA 
12 Toluene 5 NYS Class GA 
I 3 Trichloroethene 5 NYS Class GA 
14 Xvlene/totan 5 NYS Class GA 

Semivolati le Organics 
15 2,4-Dimethylphenol 5 NYS Class GA 
16 2-Methylnaphthalene 50 NYS Class GA 
17 2-Methylphenol 5 NYS Class GA 
18 3,3'-Dichlorobenzidine NONE 
19 4-Methylphenol 5 NYS Class GA 
20 Fluorene 50 N YS Class GA 
21 Naphthalene 50 NYS Class GA 
22 Phenanthrene 50 NYS Class GA 
23 Phenol I NYS Class GA 

Pesticides 

24 4,4'-DDD NONE 

H:\eng\seneca\sead25\fsldraftlappendlappf\sead25\tablf-1 a. wk4 

LOCID. MW25-4D 
SAMPID: 25006 

QC CODE: SA 
STUDY ID: RJROUND2 

Table F-la 
Seneca Anny Depot Activity 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-25 Groundwater Analysis Results by Sample Point 

MW25-5D MW25-5D MW25-5D MW25-6 
MW25-50 MW25-5D 25004 MW25-6 

DU SA SA SA 
RI ROUNDI RI ROUNDI Rl ROUND2 Rl ROUND I 

MW25-6 MW25-7D MW25-7D 
25008 MW25-7D 25009 

SA SA SA 
RIROUND2 RIROUNDl RIROUND2 

MATRIX : GROUNDWATER GROUND WATER GROUNDWATER GROUNDWATER GROUNDWATER GROUNDWATER GROUNDWATER GROUNDWATER 
SAMP DATE: 01-Apr-96 19-Nov-95 19-Nov-95 11-Apr-96 2 1-Nov-95 31-Mar-96 22-Nov-95 31-Mar-96 

UN!l VALUr. ll VALUr. V VALUr. V VALUE CJ VALUE n VALUE n VALUE n VALUE 0 

UG/L 0.5 UJ 10 U 10 U 0.5 U 10 UJ 0.5 UJ 10 U 0 5 UJ 
UG/L 0.5 UJ 10 U 10 U 0.5 U 10 UJ 0.5 UJ 10 U 0.5 UJ 
UG/L 0.5 UJ 10 U 10 U 0.5 U 10 UJ 0.5 UJ 10 U 0.5 UJ 
UG/L 10 U 10 U 10 UJ 10 U 
UG/L 5 UJ 10 UJ 10 UJ 5 U 10 UJ 5 UJ 10 U 5 UJ 
UG/L 0.5 UJ 10 U 10 U 0.5 U 10 UJ 0.5 UJ 10 U 0.5 UJ 
UG/L 0.5 UJ 10 U 10 U 0.5 U 10 UJ 0.5 UJ 10 U 0.5 UJ 
UG/L 0.5 UJ 10 U 10 U 0.5 U 10 UJ 0.5 UJ 10 U 0.5 UJ 
UG/L 0.5 UJ 10 U 10 U 0.5 U 10 UJ 0.5 UJ 10 U 0.5 UJ 
UG/L 0.5 UJ 10 U 10 U 0.5 U 10 UJ 0.5 UJ 10 U 0.5 UJ 
UG/L 0.5 UJ 10 U 10 U 0.5 U 10 UJ 0.5 UJ 10 U 0.5 UJ 
UG/L 0.5 UJ 10 U 10 U 0.5 U 10 UJ 0.5 UJ 10 U 0.5 UJ 
UG/L 0.5 UJ 10 U 10 U 0.5 U 10 UJ 0.5 UJ 10 U 0.5 UJ 
UG/L 0.5 UJ 10 U 10 U 0.5 U 10 UJ 0.5 UJ 10 U 0.5 UJ 

UG/L 10 U 11 U 10 U 10 U 11 UJ 10 U 10 U 10 U 
UG/L 10 U 11 U 10 U 10 U 11 UJ 10 U 10 U 10 U 
UG/L 10 U 11 U 10 U 10 U 11 UJ 10 U 10 U 10 U 
UG/L IO U II U 10 UJ 10 U 11 UJ 10 U 10 U 10 U 
UG/L 10 U 11 U 10 U 10 U 11 UJ 10 U 10 U 10 U 
UG/L 10 U II U 10 U 10 U 11 UJ 10 U 10 U 10 U 
UG/L 10 U 11 U 10 U 10 U 11 UJ 10 U 10 U 10 U 
UG/L 10 U II U 10 U 10 U 11 UJ 10 U 10 U 10 U 
UG/L 10 U I I U 10 U 10 U 11 UJ 10 U 10 U 10 U 

UG/L 0.1 U 0.11 U 0.11 U 0.1 U 0.1 UJ 0.1 U 0 .11 U 0.046 J 
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PARAMETER 
Metals 

25 Aluminum 
26 Antimony 
27 Arsenic 
28 Barium 
29 Beryllium 
30 Cadmium 
31 Calcium 
32 Chromium 
33 Cobalt 
34 Copper 
35 Iron 
36 Lead 
37 Magnesium 
38 Manganese 
39 Mercury 
40 Nickel 
41 Potassium 
42 Selenium 
43 Sodium 
44 Thallium 
45 Vanadium 
46 Zinc 

Other Analyses 

47 Nitrate/Nitrite-Nitrogen 
48 Total Petroleum Hydrocarbons 

LEVEL 

25 
1000 

10 

50 

200 
300 
25 

300 
2 

10 
20000 

300 

SOURCE 

NONE 
NONE 

NYS Class GA 
NYS Class GA 

NONE 
NYS Class GA 

NONE 
NYSClassGA 

NONE 
NYS Class GA 
NYS Class GA 
NYS Class GA 

NONE 
NYS Class GA 
NYS Class GA 

NONE 
NONE 

NYS Class GA 
NYS Class GA 

NONE 
NONE 

NYS Class GA 

NONE 
NONE 

H:\eng\seneca\sead25\fsldraft\append\appf\sead25\tablf- la. wk4 

LOC ID: MW2S-4D 
SAMP ID· 25006 

QC CODE· SA 
STUDY ID: RJROUND2 

Table F- la 
Seneca Army Depot Activity 

SEAD-25 and 26 FEAS!BllJTY STUDY 

SEAD-25 Groundwater Analysis Results by Sample Point 

MW25-5D MW25-5D MW2S-5D MW25-6 
MW25-50 MW25-5D 25004 MW25-6 

DU SA SA SA 
RJROUNDI R1 ROUND I RJROUND2 RJROUNDI 

MW25-6 MW25-7D MW25-7D 
25008 MW25-7D 25009 

SA SA SA 
RJROUND2 R1 ROUND! R1 ROUND2 

MATRIX: GROUNDWATER GROUNDWATER GROUND WATER GROUNDWATER GROUNDWATER GROUND WATER GROUNDWATER GROUNDWATER 
SAMP. DATE: 

UNIT 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

MG/L 
MG/L 

0 1-Apr-96 

VALUE 0 

54.8 J 
2.3 U 
3.5 U 

99.9 
0.13 U 
0.32 U 

97600 
1.3 u 
1.1 u 

0.94 U 
377 
1.1 u 

31900 
68.9 

0.1 U 
1.7 u 

1990 
3.4 U 

12000 
3.5 U 
1.2 U 
1.1 u 

0.4 U 

19-Nov-95 

VALUE 0 

149 
2.2 U 
2.1 U 
111 

0.27 U 
0.3 U 

130000 
1.4 
1.1 u 

0.69 U 
251 
1.5 

30500 
927 
002 U 

3.1 
1430 

3.7 U 
15300 J 

3 U 
1.1 u 
4.1 

0.4 U 

Page 10 of 12 

19-Nov-95 11 -Apr-96 

VALUE 0 VALUE 0 

149 64.2 
2.2 U l U 
2.1 U 4 U 
111 89 

0.27 U 0.1 U 
0.3 U 0.3 U 

130000 120000 
1.4 0.7 U 
I.I 1.7 

0.69 U I U 
251 162 J 
1.5 1.9 U 

30500 27300 
927 1010 

0.02 U 0.2 U 
3.l 3.7 

1430 J 1070 J 
3.7 U 3.4 U 

15300 J 11 900 
3 U 4.7 U 

1.1 u 1.1 u 
4.1 3.4 J 

0.41 U 0.41 U 

2 1-Nov-95 31-Mar-96 22-Nov-95 31-Mar-96 

VALUE 0 VALUE 0 VALUE 0 VALUE 0 

162 529 83.7 I 82 J 
2.2 U 2.3 U 2.2 U 2.3 U 
2.1 U 3.5 U 2.1 U 3.5 U 

85.6 72.3 192 I 88 
0.27 U 0.13 U 0.27 U 0.13 U 

0.3 U 0.32 U 03 U 0.32 U 
133000 118000 123000 122000 

2.2 1.3 u 4.7 1.3 u 
1.3 1.1 u 0.99 U 11 U 

0.99 1.1 B 0.7 U 1.5 
308 623 392 S61 
4.4 I.I U 5.6 I. I U 

35900 32900 44900 46500 
56 22 96.5 106 

0.02 U 0.1 U 0.02 U 0.1 U 
2.6 1.7 U 5.2 1.7 U 

1840 J 1420 2 170 J 2530 
3.7 U 3.4 U 3.7 U 3.4 U 

20400 J 16500 18200 J 19000 
3 U 3.5 U 3 U 3.5 U 

1.4 1.2 U 1.1 U 1.2 u 
7.5 2.2 5.1 3 

0.43 U 0.38 U 0.4 U 0.37 U 
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PARAMETER LEVEL ~OURCE 
Volatile Organics 

I I , I, I -Trichloroethane 5 NYS Class GA 
2 I, 1-Dichlorocthane 5 NYS Class GA 
3 I, 1-Dichlorocthene 5 NYS Class GA 
4 1,2-Dichlorocthcne (total) 5 NYS Class GA 
5 2-Butanone NONE 
6 Benzene 0.7 NYS Class GA 
7 Bromofonn NONE 
8 Chlorofonn 7 NYS Class GA 
9 Dibromochloromethane NONE 

IO Ethylbcnzene 5 NYS Class GA 
11 Tetrachlorocthene 5 NYS Class GA 
12 Toluene 5 NYS Class GA 
13 Trichloroethene 5 NYS Class GA 
14 Xylene (total) 5 NYS Class GA 

Semivolatile Organics 
I 5 2,4-Dimethylphenol 5 NYS Class GA 
16 2-Methylnaphthalene 50 NYS Class GA 
17 2-Methylphcnol 5 NYS Class GA 
18 3,3'-Dichlorobcnzidine NONE 
I 9 4-Methylphenol 5 NYS Class GA 
20 Fluorenc 50 NYS Class GA 
21 Naphthalene 50 NYS Class GA 
22 Phenanthrene 50 NYSClassGA 
23 Phenol I NYS Class GA 

Pesticides 

24 4,4'-DDD NONE 

H:lcnglseneca\scad25\fsldraftlappcnd\appf\sead25\tablf- la. wk4 

Table F-la 
Seneca Army Depot Activity 

SEAD-25 and 26 FEASIBD..ITY STUDY 

-25 Groundwater Analysis Results by Sample Point 

LOCID: MW25-8 MW25-8 MW25-9 MW25-9 
SAMPID. MW25-8 25005 MW25-9 25007 

QC CODE: SA SA SA SA 
STUDY ID: RI ROUND! RIROUND2 RI ROUND! . RIROUND2 

MATRIX: GROUNDWATER GROUNDWATER GROUNDWATER GROUNDWATER 
SAMP. DATE: 28-Nov-95 ll -Apr-96 19-Nov-95 13-Apr-96 

UNII VALUE 0 VALUE 0 VALUE 0 VALUE 0 

UG/L IOU 0.5 U 2 J I J 
UG/L IOU 0.5 U 2 J IO UJ 
UG/L IOU 0.5 U IOU IO UJ 
UG/L 10 U 6 J I J 
UG/L 10 UJ 3 U 10 UJ 130 J 
UG/L 10 U 0.5 U 60 14 J 
UG/L 10 U 0.5 U IOU IO UJ 
UG/L IOU 0.5 U IOU 10 UJ 
UG/L 10 U 0.5 U IOU 10 UJ 
UG/L 10 U 0.5 U 10 3 J 
UG/L IOU 0.5 U 10 U 10 UJ 
UG/L 10 U 0.5 U 22 s J 
UG/L 10 U 0.5 U 10 U 10 UJ 
UG/L 10 U 0.5 U 73 18 J 

UG/L 10 U IO U IOU II U 
UG/L IOU IOU IOU II U 
UG/L IOU 10 U IOU II U 
UG/L IOU IOU IO UJ II U 
UG/L IOU IO U IOU II U 
UG/L IOU IOU IO U II U 
UG/L 10 U IOU 2 J I J 
UG/L 10 U IOU IO U II U 
UG/L IOU IOU IO U II U 

UG/L 0.1 U Oil U 0.1 U 0.11 U 
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Table F-la 
Seneca Anny Depot Activi ty 

SEAD-25 and 26 FEASIBILITY STUDY 

-25 Groundwater Analysis Results by Sample Point 

LOC ID: MW25-8 MW25-8 MW25-9 MW25-9 
SAMPID: MW25-8 25005 MW25-9 25007 

QC CODE: SA SA SA SA 
STUDY ID: RJROUND I RJROUND2 Rl ROUND I RJROUND2 

MATRIX: GROUND WATER GROUND WATER GROUND WATER GROUND WATER 
SAMP. DATE. 28-Nov-95 ll-Apr-96 19-Nov-95 13-Apr-96 

PARAMETER LEVEL SOURCE UNlT VALUE Q VALUE Q VALUE Q VALUE 0 
Metals 

25 Aluminum NONE UG/L 361 97.3 19.5 485 
26 Antimony NONE UG/L 2.2 U 1 u 2.2 U 1 u 
27 Arsenic 25 NYS Class GA UG/L 2.1 u 4 u 2.1 u 4 u 
28 Barium 1000 NYS Class GA UG/L 33.9 32.5 46.8 38 
29 Beryllium NONE UG/L 0.27 U 0.1 u 0.27 U 0.1 u 
30 Cadmium 10 NYS Class GA UG/L 0.3 U 0.3 U 0.3 U 0.3 U 
31 Calcium NONE UG/L 96900 119000 105000 99900 
32 Chromium 50 NYS Class GA UG/L 1.7 0.7 U 0.5 U 0.77 
33 Cobalt NONE UG/L 1.6 0.9 U 2.5 2.4 
34 Copper 200 NYS Class GA UG/L 2.1 1 0.69 U 1 7 
35 Iron 300 NYS Class GA UG/L 396 104 J 181 628 J 
36 Lead 25 NYS Class GA UG/L 5.4 1.9 U 1.6 1.9 U 
37 Magnesium NONE UG/L 15500 19300 24100 22400 
38 Manganese 300 NYS Class GA UG/L 56 71.1 764 548 
39 Mercury 2 NYS Class GA UG/L 0.02 U 0.2 U 0.02 U 0.2 U 
40 Nickel NONE UG/L 2.1 1.6 U 2.6 3.6 
41 Potassium NONE UG/L 989 1360 J 2960 J 2370 J 
42 Selenium 10 NYS Class GA UG/L 3.7 U 3.4 U 3.7 U 3.4 U 
43 Sodium 20000 NYS Class GA UG/L 3370 J 4800 15800 J 11000 
44 Thallium NONE UG/L 3 U 4.7 U 3 U 4.7 U 
45 Vanadium NONE UG/L I.I U 1.1 u 1.1 u 1.1 u 
46 Zinc 300 NYS Class GA UG/L 8.8 2.5 1.3 7.1 J 

Other Analyses 

47 Nitrate/Nitrite-Nitrogen NONE MG/L 
48 Total Petroleum Hydrocarbons _ l'1QNE ~GIL 0.4 U 0.43 U 0.43 U 0.43 U 
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PARAMETER 
VOLATILE ORGANICS 

Acetone 

SEMIVOLA TILE ORGANICS 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenz(a,h)anthracene 
Fluoranthene 
lndeno(I ,2,3-cd)pyrene 
Phenanlhrene 
IPyrene 

PESTICIDES/PCB 
Endosulfan 1 
Endrin aldehyde 

OTHER ANALYSES 
Total Petroleum Hydrocarbons 

METALS 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 
Copper 
iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 

LEVEL 

106.7 

224 
60.9 
1067 

776000 
1067 
388 
14.3 

50000 
3104 

50000 
50000 

873 

14592.8 
3.59 
7.5 
300 
0.73 

101904 
22.13 

30 
25 

26626.7 
21.86 

1221.77 
669.38 

0.1 
33.62 

1761.48 
2 

103.74 
0.28 
150 
82.5 
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SOURCE 

NYSDEC Prat. GW 

EPA Carcinogenic 
EPA Carcinogenic 
NYSDEC Prat. GW 
NYSDEC Prat. GW 
NYSDEC Prat. GW 
NYSDEC Prat. GW 
EPA Carcinogenic 
NYSDEC T AGM 4046 
NYSDEC Prat. GW 
NYSDEC TAGM 4046 
NYSDEC TAGM 4046 

NYSDEC Prat. GW 

NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 

LOC_ID: 
SAMPID: 
QC CODE: 
STUDY ID: 
TOP: 
BOTTOM: 
MATRIX: 
SAMPLE DATE: 

UNIT 

UG/KG 

UG/KG 
UG/KG 
UG/KG 

UG/KG 
UG/KG 
UG/KG 

UG/KG 
UG/KG 

UG/KG 
UG/KG 
UG/KG 

UG/KG 
UG/KG 

MG/KG 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MO/KG 
MG/KG 
MG/KO 
MG/KO 

Table F-1 b 
Seneca Army Depot Activity 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-25 Surface Soil Analysis Resulu by Sample Point 

SB25-I0 
SB25-10-00 

SA 
RI ROUND! 

0 
0.17 

SURFACE SOIL 
09/27/95 

VALUE Q 

12 UJ 

58 l 
65 J 
69 l 

400 U 
74 J 
82 J 

400 U 
160 J 
400 U 
11 0 J 
150 J 

2.1 J 
4.1 U 

64 

11400 
0.7 
4.4 

70.5 
0.52 
3490 J 

15 l 
8 

15.2 
18400 

34.2 
3100 

441 
0.06 
I 7.4 

1130 
1.2 l 

42.5 U 
1.1 

19.9 
55.6 

SB25-1 I 
SB25-! I -OO 

SA 
RI ROUND! 

0 
0.17 

SURFACE SOIL 
10/17/95 

VALUE Q 

13 UJ 

430 U 
430 U 
430 U 
430 U 
430 U 

59 J 
430 U 
100 J 
430 U 

61 J 
74 J 

1.8 J 
4.3 U 

130 

21900 
1.2 J 
6.5 J 

97 .5 
0.8 

9790 
26 R 

9.7 
19.3 J 

24200 
34.5 
4620 

573 
0.13 
25.3 J 

2660 J 
I.I J 

47 .6 U 
0.77 
37. 2 
84.5 

Page 1 of 2 

SB25-1 2 
SB25-12-00 

SA 
RI ROUND! 

0 
0.17 

SURF ACE SOIL 
10/16/95 

VALUE Q 

12 U 

420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 

74 J 
420 U 
420 U 

62 J 

2.2 U 
2.3 

37 U 

17100 
0.64 J 

5.8 J 
I OI 
0.8 

2840 
22.6 R 
11.6 
17.7 

25600 
29.6 

4100 
859 

0.08 
25.4 l 
1620 J 
0.85 J 
45.8 U 
0.69 U 

29 
76.7 

SB25- l 3 
SB25-13-00 

SA 
RI ROUND ! 

0 
0.17 

SURF ACE SOIL 
10/07/95 

VALUE Q 

12 U 

430 U 
430 U 
430 U 
430 U 
430 U 
430 U 
430 U 

49 J 
430 U 
430 U 

48 J 

2.2 U 
4.3 U 

138 

15400 
1 J 

6.2 J 
79.1 
0.67 
3300 
20.5 R 

10 
22.6 

24100 
44.4 

4050 
412 

0.12 
23.9 l 
1240 l 
0.94 J 
50.6 U 
0.86 
26.2 
74.3 

SB25-14 
SB25-14-00 

SA 
RI ROUND! 

0 
0. 17 

SURFACE SOIL 
10/10/95 

VALUE Q 

12 U 

410 U 
41 0 U 
410 U 

51 J 
410 UJ 

45 J 
41 0 UJ 

79 J 
410 U 

54 J 
70 J 

2. 1 U 
4. 1 U 

72 

15400 
0.74 J 

5.2 J 
72.6 
0.65 
2790 
19.7 R 
8.8 

17.4 
23700 

32.6 
3600 

495 
0.04 
20.8 l 
1370 J 

1.3 J 
44.2 
0.66 U 
26.7 
71.1 

SB25-15 
SB25-15-00 

SA 
RI ROUND ! 

0 
0.17 

SURF ACE SOIL 
10/17/95 

VALUE 

12 UJ 

410 U 
410 U 
410 UJ 
410 U 
410 U 
410 UJ 
410 U 

66 J 
410 U 
410 U 

59 J 

2.1 U 
3.2 J 

65 

19000 
0.82 J 

6.1 J 
95.8 
0.86 

10900 
25 R 

14.2 
19.3 J 

30900 
32.6 
5300 
1250 

0.1 
29.1 J 
1900 J 

I J 
50.4 

IU 
32.4 
78 .5 
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PARAMETER 
VOLA TrLE ORGANICS 

Acetone 

SEMIVOLATrLE ORGANICS 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibcnz(a,h)anthracene 
Fl uoranthcne 
Indeno(l ,2,3-cd)pyrene 
Phcnanthrenc 
IPyrene 

PESTICIDES/PCB 
Endosul fan I 
Endrin aldehyde 

OTiiER ANALYSES 
Total Petroleum Hydrocarbons 

METALS 
Aluminum 
Antimony 
Ar3cnic 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 
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LEVEL SOURCE 

106.7 NYSDEC Prot. GW 

224 EPA Carcinogenic 
60.9 EPA Carcinogenic 
1067 NYSDEC Prot. GW 

776000 NYSDEC Prot. GW 
1067 NYSDEC Prot. GW 
388 NYSDEC Prot. GW 
14.3 EPA Carcinogenic 

50000 NYSDEC TAGM 4046 
3104 NYSDEC Prot. GW 

50000 NYSDEC TAGM 4046 
50000 NYSDEC TAGM 4046 

873 NYSDEC Prot. GW 

I 4592.8 NYSDEC Metals 
3.59 NYSDEC Metals 
7.5 NYSDEC Metals 
300 NYSDEC Metals 
0.73 NYSDEC Metals 

101904 NYSDEC Metals 
22.13 NYSDEC Metals 

30 NYSDEC Metals 
25 NYSDEC Metals 

26626.7 NYSDEC Metals 
21 .86 NYSDEC Metals 

1221 77 NYSDEC Metals 
669.38 NYSDEC Metals 

0.1 NYSDEC Metals 
33.62 NYSDEC Metals 

1761.48 NYSDEC Metals 
2 NYSDEC Metals 

103.74 NYSDEC Metals 
0.28 NYSDEC Metals 
150 NYSDEC Metals 
82.5 NYSDEC Metals 

Table F-1 b 
Seneca Army Depot Activity 

SEAD-25 and 26 FEASIBrLITY STUDY 

-25 Surface Soil Analysis Results by Sample Point 

SB25-16 
SB25-16-00 

SA 
RI ROUND! 

0 
0 .17 

SURFACE SO[L 
10/23/95 

VALUE Q 

12 U 

78 J 
87 J 
86 J 
61 J 
96 l 

110 J 
10 J 

200 J 
51 J 

I 30 J 
170 J 

1.9 U 
8.4 l 

62 

18400 
0.44 J 

6.3 l 
75.4 
0.91 
3350 
15.8 J 

9.4 
25.8 

30300 
15.9 J 

4980 
308 R 

0.01 
31.3 
1940 J 
0.68 U 
1:24 
1.1 

32.7 
84.8 

SB25-7 
SB25-7-00 

SA 
RI ROUND! 

0 
0.17 

SURF ACE SOrL 
09/25/95 

VALUE Q 

5 1 

380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 

2 U 
3.8 U 

32 U 

12500 
0.4 
4.3 

71.3 
0.56 

47400 l 
16.9 J 

8 
I 5.7 

20500 
II.I 

11700 
452 

0.03 
22.3 
111 0 
0.63 U 
59.9 

1.2 
21 

54.1 

Page 2 of2 

SB25-7 
SB25-7-10 

DU 
RIROUNDI 

0 
0.17 

SURF ACE SO[L 
09/25/95 

VALUE Q 

II UJ 

380 U 
380 U 
380 U 
380 UJ 
380 U 
380 U 
380 U 
380 U 
380 Ul 
380 U 
380 U 

2 U 
3.8 U 

31 U 

12500 
0.4 Ul 
4.3 

71.3 
0.56 

47400 l 
16.9 J 

8 
I 5.7 

20500 
II.I 

11700 
452 

0.03 
22.3 
1110 
0.66 U 
57 .5 

1.2 
21 

54.1 

SB25-8 
SB25-8-00 

SA 
RI ROUND! 

0 
0.17 

SURFACE SO[L 
09/26/95 

VALUE Q 

5 J 

400 U 
48 J 
57 J 
82 J 

400 U 
43 J 
41 J 
52 J 
55 1 

400 U 
58 J 

2.1 U 
4. 1 U 

80 

16000 
0.49 U 

5 
88.5 
0.72 

40300 l 
20.7 J 

8.5 
20.4 

21300 
35.4 

S080 
548 

0.05 
23 

1930 
1.3 J 

44.3 U 
0.98 
27 .7 
90.5 

SB25-9 
SB25-9-00 

SA 
RI ROUND! 

0 
0.17 

SURF ACE SO[L 
09/26/95 

VALUE 

3 J 

400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 

51 l 
400 U 
400 U 

53 l 

1.2 J 
4 U 

59 

14900 
0.76 

5 
IOI 

0.74 
6060 J 
19.5 J 

9 
15.9 

22800 
37.4 

3640 
779 
0.06 
21.3 
1330 
0.83 J 

41 U 
1.8 

26.2 
66.6 
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- -- - ---·- - - --·-
VOLATil,E ORGANICS 

1, I , I -Trichloroethane 592.8 NYSDEC Prot. GW NYSDEC Prot. GW 
1,2-Dichloroethene (total) 
2-Butanone 234 NYSDEC Prot. GW NYSDEC Prot. GW 
Acetone 85 .8 NYSDEC Prot. GW NYSDEC Prot. GW 
Benzene 46.8 NYSDEC Prot. GW NYSDEC Prot. GW 
Carbon Di..ulfide 2106 NYSDEC Prot. GW NYSDEC Prot. GW 
Chloroform 234 NYSDEC Prot. GW NYSDEC Prot. GW 
Ethyl benzene 4290 NYSDEC Prot. GW NYSDEC Prot. GW 
Methylene Chloride 78 NYSDEC Prot. GW NYSDEC Prot. GW 
Toluene 11 70 NYSDEC Prot. GW NYSDEC Prot. GW 
Trichloroethcne 546 NYSDEC ProL GW NYSDEC Prot. GW 
Xvlene /total\ 936 NYSDEC Prot. GW NYSDEC Prot. GW 

SEMIVOLA TILE ORGANICS 
1,2,4-Trichlorobenzcne 2652 NYSDEC Prot. GW NYSDEC Prot. GW 
1,4-Dichlorobenzene 6630 NYSDEC Prot. GW NYSDEC Prot. GW 
2,4-Dinitrotoluenc 
2-Chlorophenol 624 NYSDEC Prot. GW NYSDEC Prot. GW 
2-Methylnaphthalene 28392 NYSDEC Prot. GW NYSDEC Prot. GW 
4-Chloro-3-methylphenol 187.2 NYSDEC Prot. GW NYSDEC Prot. GW 
4-Nitrophenol 78 NYSDEC Prot. GW NYSDEC Prot. GW 
Accnaphthene 50000 NYSDEC TAGM 4046 NYSDEC TAGM 4046 
Acenaphthylcne 31980 NYSDEC Prot. GW NYSDEC Prot. GW 
Anthraccne 50000 NYSDEC TAGM 4046 NYSDEC TAGM 4046 
Benzo( a)anthracenc 224 EPA Carcinogenic EPA Carcinogenic 
Benzo(a)pyrene 60.9 EPA Carcinogenic EPA Carcinogenic 
Benzo(b)0uoranthene 858 NYSDEC Prot. GW NYSDEC Prot. GW 
Bcnzo(g,h,i)perylene 50000 NYSDEC TAGM 4046 NYSDEC TAGM 4046 
Benzo(k)0uoranthene 858 NYSDEC Prot. GW NYSDEC Prot. GW 
Carbazolc 
Chrysene 312 NYSDEC Prot. GW NYSDEC Prot. GW 
Dibenz(a,h)anthracene 14.3 EPA Carcinogenic EPA Carcinogenic 
Fluoranthene 50000 NYSDEC TAGM 4046 NYSDEC TAGM 4046 
Fluorcne 50000 NYSDEC TAGM 4046 NYSDEC TAGM 4046 
!ndeno( l ,2,3-cd)pyrene 24% NYSDEC Prot. GW NYSDEC Prot. GW 

N-NitrO!lo-di-n-propylamine 
N-Nitrosodiphenylamine (1) 
Naphthalene I 0140 NYSDEC Prot. GW NYSDEC Prot. GW 
Pentachlorophenol 780 NYSDEC Prot. GW NYSDEC Prot. GW 
Phenanthrcne 50000 NYSDEC TAGM 4046 NYSDEC TAGM 4046 
Phenol 23.4 NYSDEC Prot. GW NYSDEC Prot. GW 
Pyrene 50000 NYSDEC TAGM 4046 NYSDEC TAGM 4046 
bi.,(2-Ethvlhexvl)phthalate 50000 NYSDEC TAGM 4046 NYSDEC TAGM 4046 
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Table F-lc 
Seneca Anny Depot Activity 

SEAD-25 and 26 FEASIBIT..ITY STUDY 

SEAD-25 Subsurface Soil Analysis Results by Sample Point 

LOC_ID: SB25-I SB25-I 
SAMPID: SB25-! -0! SB25-l-03 
QC CODE: SA SA 
STUDY ID: ESI ESI 
TOP: 0 4 
BOTTOM: 2 6 
MATRIX: son.. son.. 
SAMPLE DA TE: 12/03/93 12/03/93 

-· ·-· .. -- V .. ..... .... .... . . 

UG/KG 11 U 11 U 
UG/KG 11 U 11 U 
UG/KG 11 U II U 
UG/KG II U II U 
UG/KG 11 U II U 
UG/KG II U 11 U 
UG/KG II U II U 
UG/KG I I U II U 
UG/KG I I U II U 
UG/KG I I U II U 
UG/KG II U II U 
UG/KG 11 U II U 

UG/KG 720 U 360 U 
UG/KG 720 U 360 U 
UG/KG 720 U 360 U 
UG/KG 720 U 360 U 
UG/KG 55 I 360 U 
UG/KG 720 U 360 U 
UG/KG 1700 U 870 U 
UG/KG 720 U 360 U 
UG/KG 720 U 360 U 
UG/KG 720 U 360 U 
UG/KG 720 U 360 U 
UG/KG 720 U 360 U 
UG/KG 720 U 360 U 
UG/KG 720 U 360 U 
UG/KG 720 U 360 U 
UG/KG 720 U 360 U 
UG/KG 720 U 360 U 
UG/KG 720 U 360 U 
UG/KG 720 U 360 U 
UG/KG 720 U 360 U 
UG/KG 720 U 360 U 
UG/KG 720 U 360 U 
UG/KG 720 U 360 U 
UG/KG 720 U 360 U 
UG/KG 1700 U 870 U 
UG/KG 720 U 360 U 
UG/KG 720 U 360 U 
UG/KG 720 U 360 U 
UG/KG 160 J 63 J 

Page 1 of 12 

SB25-I SB25-I0 SB25-I0 SB25-! 1 
SB25-l-04 SB25-J0-0J SB25-10-02 SB25-1 !-02 

SA SA SA SA 
ES! RIROUNDJ RI ROUND! RI ROUND! 
6 0.17 2 2 
8 2 4 4 

son.. son.. son.. son.. 
12/03/93 09/27/95 09/27/95 10/17/95 
. ................. v~ V~VL.., V V~V L.:, V 

11 U 11 U I I U 12 U 
II U II U II U 12 U 
II U 11 UJ II U 12 U 
II U 3 J 11 U 12 UJ 
11 U I I U 11 U 12 U 
11 U 11 U II U 12 U 
11 U II U II U 12 U 
11 U 11 U 11 U 12 U 
11 U II U II U 12 U 
II U 11 U II U 12 U 
II U II U II U 12 U 
11 U 2 J 11 U 12 U 

500 U 370 U 360 U 380 U 
500 U 370 U 360 U 380 U 
500 U 370 U 360 U 380 U 
500 U 370 U 360 U 380 U 
500 U 370 U 360 U 380 U 
500 U 370 U 360 U 380 U 

1200 U 910 U 880 U 920 U 
500 U 370 U 360 U 380 U 
500 U 370 U 360 U 380 U 
500 U 370 U 360 U 380 U 
500 U 370 U 360 U 380 U 
500 U 370 U 360 U 380 U 
500 U 370 U 360 U 380 U 
500 U 370 U 360 U 380 U 
500 U 370 U 360 UJ 380 U 
500 U 370 U 360 Ul 380 U 
500 U 370 U 360 U 380 U 
500 U 370 U 360 U 380 U 
500 U 370 U 360 U 380 U 
500 U 370 U 360 U 380 U 
500 U 370 U 360 U 380 U 
500 U 370 U 360 U 380 U 
500 U 370 U 360 U 380 U 
500 U 370 U 360 U 380 U 

1200 U 910 U 880 U 920 U 
500 U 370 U 360 U 380 U 
500 U 370 U 360 U 380 U 
500 U 370 U 360 U 380 U 

90 I 750 J 360 U 380 U 
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PARAMEIBR 
PESTICIDES/PCB 

4,4'-DDE 
4.4'-DDT 
Aroclor-1232 
Aroclor-1254 
Endosulfan I 
Endrin 
Endrin aldehyde 
Hcptachlor epoxide 
alpha-Chlordane 

OTHER ANALYSES 
Nitrate/Nitrite-Nitrogen 
Total Petroleum Hydrocarbons 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 

Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potas,ium 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 

Dicamba 
MCPP 

METALS 

HERBICIDES 

LEVEL SOURCE 

2100 EPA Carcinogenic 
1950 NYSDEC Prot. GW 
1000 EPA Carcinogenic 
I 000 EPA Carcinogenic 
702 NYSDEC Prot. GW 

78 NYSDEC Prot. GW 

15.6 NYSDEC Prot. GW 

14592.84 NYSDEC Metals 
3.59 NYSDEC Metals 

7.5 NYSDEC Metals 
300 NYSDEC Metals 

0. 73 NYSDEC Metals 
1 NYSDEC Metals 

I 01903.8 NYSDEC Metals 
22.13 NYSDEC Metals 

30 NYSDEC Metals 
25 NYSDEC Metals 

26626.65 NYSDEC Metals 
21.86 NYSDEC Metals 

1221.77 NYSDEC Metals 
669.38 NYSDEC Metals 

0.1 NYSDEC Metals 
33.62 NYSDEC Metals 

1761 .48 NYSDEC Metals 
2 NYSDEC Metals 

I 03. 7 4 NYSDEC Metals 
0.28 NYSDEC Metal, 
150 NYSDEC Metals 

82.5 NYSDEC Metals 
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SOURCE 

EPA Carcinogenic 
NYSDEC Prot. GW 
EPA Carcinogenic 
EPA Carcinogenic 
NYSDEC Prot. GW 
NYSDEC Prot GW 

NYSDEC Prot. GW 

NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 

Table F-1 c 
Seneca Army Depot Activity 

SEAD-25 and 26 FEASIB!LITY STUDY 

SEAD-25 Subsurface Soil Analysis Results by Sample Point 

LOC_ID: SB25-I SB25-! 
SAMPID: SB25-1-01 SB25-1-03 
QC CODE: SA SA 
STUDY ID: ES! ES! 
TOP: 0 4 
BOTTOM: 2 6 
MATRIX: SO!L SO[L 
SAMPLEDAIB: 12/03/93 12/03/93 

UNJT VALUE Q VALUE Q 

UG/KG 3.6 Ul 3.6 U 
UG/KG 3.6 UJ 3.6 U 
UG/KG 36 UJ 36 U 
UG/KG 36 Ul 36 U 
UG/KG 1.8 UJ 1.8 U 
UG/KG 3.6 UJ 3.6 U 
UG/KG 3.6 Ul 3.6 U 
UG/KG 1.8 UJ 1.8 U 
UG/KG 1.8 UJ 1.8 U 

MG/KG 0.2 0.01 
MG/KG 1240 68 

MG/KG 9720 10800 
MG/KG 9.9 UJ 9.1 UJ 
MG/KG 4.7 3.8 
MG/KG 25 I 62.4 
MG/KG 0.45 J 0.52 J 
MG/KG 0.62 U 0.57 U 
MG/KG 53800 67300 
MG/KG 16 17 6 
MG/KG 9.7 9.8 
MG/KG 17 15.6 
MG/KG 20400 22100 
MG/KG 21.7 J 7.1 l 
MG/KG 6350 19600 
MG/KG 394 469 
MG/KG 0.06 JR 005 JR 
MG/KG 27 .1 27 .1 
MG/KG 844 l 1230 
MG/KG 0.24 UJ 0.23 UJ 
MG/KG 108 J 156 J 
MG/KG 0.26 U 0.25 U 
MG/KG 12.2 16 
MG/KG 44.4 47 .7 

UG/KG 5.4 U 5.5 U 
UG/KG 5700 U 5400 U 

Page 2 of 12 

SB25-I SB25-I0 SB25-! 0 SB25-l 1 
SB25-1-04 SB25- I0-01 SB25-10-02 SB25-1 l-02 

SA SA SA SA 
ES! RIRO\JNDI RIRO\JNDl RI ROUND! 
6 0.17 2 2 
8 2 4 4 

SOIL SOIL SOIL SOIL 
12/03/93 09/27/95 09/27/95 10/17/95 
VALUE Q VALUE Q VALUE Q VALUE Q 

3.6 U 3.7 U 3.6 U 3.9 U 
3.6 U 3.7 U 3.6 U 3.9 U 
36 U 37 U 36 U 39 U 
36 U 37 U 36 U 39 U 
1.8 U 1.9 U 1.9 U 2 U 
3.6 U 3.7 U 3.6 U 3 9 U 
3.6 U 3.7 U 3.6 U 3.9 U 
1.8 U 1.9 U 1.9 U 2 U 
1.8 U 1.9 U 1.9 U 2 U 

0.05 
98 29 U 37 U 41 

8730 17500 12100 16900 
7.1 UJ 0.56 0.52 0.59 J 
4.7 4.4 4.9 7.5 J 

55.5 73.8 62.1 99.8 
0.38 J 0.62 0.61 0.8 
0.44 U 0.06 U 0.05 U 0.05 U 

59100 2000 J 44000 J 7080 
14.6 21 J 19.2 l 23.5 R 
8.7 8.4 11.3 13.7 

15.6 12.9 24 .7 31.8 J 
21 100 22100 24700 30100 

11.51 12.9 12.3 20.7 
12300 3970 12700 5590 

435 248 524 950 
0.Q7 JR 0.02 0.02 0.05 
23.6 20.8 33 .6 39.2 J 
877 1900 1390 1930 J 

0.19 UJ 1 J 0.57 U 0.6 J 
126 J 41.4 45.4 50.8 
0.2 U 0.82 1.1 1.1 

13.2 29.6 20.1 29.5 
57 .9 55.6 84.l 96.8 

5.5 U 
5500 U 
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-----· --·· ~-·-- ~~---~-- ..... 
VOLATil,E ORGANICS 

I, I , 1-Trichloroethane 592.8 NYSDEC Prot. GW 
1,2-Dichloroethene (total) 
2-Butanonc 234 NYSDEC Prot. GW 
Acetone 85.8 NYSDEC Prat. GW 
Benzene 46.8 NYSDEC Prot. GW 
Carbon Disulfide 2106 NYSDEC Prat. GW 
Chloroform 234 NYSDEC Prat. GW 
Ethyl benzene 4290 NYSDEC Prot. GW 
Methylene Chloride 78 NYSDEC Prot. GW 
Toluene 1170 NYSDEC Prot. GW 
Trichlorocthcne 546 NYSDEC Prat. GW 
Xvlene (total) 936 NYSDEC Prot. GW 

SEMJVOLATil,E ORGANlCS 
1,2,4-Trichlorobenzene 2652 NYSDEC Prot. GW 
1.4-Dichlorobcnzenc 6630 NYSDEC Prot. GW 
2,4-Dinitrotoluenc 
2-Chlorophenol 624 NYSDEC Prol GW 
2-Methylnaphthalene 28392 NYSDEC Prot. GW 
4-Chloro-3-methylphenol 187. 2 NYSDEC Prat. GW 
4-Nitrophenol 78 NYSDEC Prot. GW 
Accnaphthcne 50000 NYSDEC TAGM 4046 
Acenaphthylene 31980 NYSDEC Prat. GW 
Anthracenc 50000 NYSDEC TAGM 4046 
Benzo(a)anthracene 224 EPA Carcinogenic 
Benzo(a)pyrene 60 9 EPA Carcinogenic 
Benzo(b)fluoranthene 858 NYSDEC Prat. GW 
Benzo(g.h,i)perylene 50000 NYSDEC TAGM 4046 
Benzo(k)fluoranthene 858 NYSDEC Prat. GW 
Carbazole 
Chrysene 312 NYSDEC Prat. GW 
Dibenz(a,h)anthracene 14.3 EPA Carcinogenic 
Fluoranthene 50000 NYSDEC TAGM 4046 
Fluorenc 50000 NYSDEC TAGM 4046 
lndeno(l ,2,3-cd)pyrene 2496 NYSDEC Prat. GW 
N-Nitro,o-di-n-propylarnine 
N-Nitro,odiphenylarnine (I ) 
Naphthalene 10140 NYSDECProt.GW 
Pentachlorophenol 780 NYSDEC Prat. GW 
Phenanthrenc 50000 NYSDEC TAGM 4046 
Phenol 23.4 NYSDEC Prot. GW 
Pyrene 50000 NYSDEC TAGM 4046 
bis(2-Ethylhexyl)phthalale 50000 NYSDEC TAGM 4046 
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Table F-1 c 
Seneca Anny Depot Activity 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-25 Subsurface Soil Analysis Results by Sample Point 

S825-I I S825-l 2 S825-l 2 S825-I 3 S825-l 3 
S825-l 1-03 SB25-12-02 S825-12-03 S825-13-02 S825-13-04 

SA SA SA SA SA 
RIROUNDI RIROUNDl RIROUND I RIROUNDI RIROUNDI 

4 2 4 0.17 6 
6 4 6 3 7.3 

SOIL SOIL SOIL SOIL SOIL 
10/17/95 10/16/95 10/16/95 10/08/95 10/07/95 
.. u~ u · •~"-' .... ••u_, ....,._. uu ¥r,J..,VM ~ 

11 U 11 U 11 U 11 U 11 U 
11 U 11 U 11 U 11 U 11 U 
11 U 11 U 11 U 11 U 11 U 
11 U 11 U II U 11 U II U 
I I U II U 11 U 11 U II U 
2 I I I U 11 U 11 U II U 

II U 11 U 11 U 11 U 11 U 
II Ul 11 U II U 11 U 11 U 
II U 11 U 11 U II U 11 U 
11 UJ I I U 11 U 11 U 11 U 
II U 11 U 11 U 11 U II U 
69 I I I U II U II U 11 U 

360 U 370 U 1600 360 U 360 U 
360 U 370 U 1700 360 U 360 U 
360 U 370 U 1600 360 U 360 U 
360 U 370 U 2600 360 U 360 U 
360 U 370 U 360 U 360 U 360 U 
360 U 370 U 2600 360 U 360 U 
880 U 890 U 1700 860 U 870 U 
360 U 370 U 2000 360 U 360 U 
360 U 370 U 360 U 360 U 360 U 
360 U 370 U 360 U 360 U 360 U 
360 U 370 U 360 U 360 U 360 U 
360 U 370 U 360 U 360 U 360 U 
360 U 370 U 360 U 360 U 360 U 
360 U 370 U 360 U 360 U 360 U 
360 UI 370 U 360 U 360 U 360 U 
360 U 370 U 360 U 360 U 360 U 
360 U 370 U 360 U 360 U 360 U 
360 U 370 U 360 U 360 U 360 U 
360 U 370 U 360 U 360 U 360 U 
360 U 370 U 360 U 360 U 360 U 
360 U 370 U 360 U 360 U 360 U 
360 U 370 U 1900 360 U 360 U 
360 U 370 U 360 U 360 U 360 U 
360 U 370 U 360 U 360 UJ 360 UJ 
880 UI 890 U 2300 860 U 870 U 
360 U 370 U 360 U 360 U 360 U 
360 U 370 U 2400 360 U 360 U 
360 U 370 U 2000 360 U 360 U 
360 U 370 U 360 U 480 U 360 U 
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SB25-14 
S825-14-0I 

SA 
RIROUNDI 

0.17 
2 

SOIL 
10/10/95 

Vl""'-'VL, ~ 

12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 

400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
960 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
120 I 
400 UI 
400 U 
400 U 
400 UI 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
960 U 
400 U 
400 U 
400 U 
400 U 
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PARAMETER 
PESTICIDES/PCB 

4,4'-DDE 
4,4'-DDT 
Aroclor-1 232 
Aroclor-1254 
Endosulfan I 
Endrin 
Endrin aldehyde 
Heptachlor epoxide 
alpha-Chlordane 

OTHER ANALYSES 
Nitrate/Nitrite-Nitrogen 
Total Petroleum Hydrocarbons 

METALS 
Alumlflum 
Antimony 
Arsenic 

Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
Thallium 
Vanadium 

~ 

HERBICIDES 

Eamba 
CPP 
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LEVEL SOURCE 

2100 EPA Carcinogenic 
1950 NYSDEC Prot. GW 
1000 EPA Carcinogenic 
I 000 EPA Carcinogenic 
702 NYSDEC Prot. GW 

78 NYSDEC Prot. GW 

15.6 NYSDEC Prot. GW 

14592.84 NYSDEC Metal, 
3.59 NYSDEC Metals 

7.5 NYSDEC Metal, 
300 NYSDEC Metals 

0.73 NYSDEC Metals 
I NYSDEC Metal, 

I 01903.8 NYSDEC Metal, 
22.13 NYSDEC Metal, 

30 NYSDEC Metals 
25 NYSDEC Metal, 

26626.65 NYSDEC Metal, 
21.86 NYSDEC Metal, 

1221 .77 NYSDEC Metal, 
669.38 NYSDEC Metals 

0.1 NYSDEC Metals 
33.62 NYSDEC Metals 

1761.48 NYSDEC Metal, 
2 NYSDEC Metals 

I 03. 74 NYSDEC Metals 
0.28 NYSDEC Metal, 
150 NYSDEC Metal, 

82.5 NYSDEC Metals 

Table F- lc 
Seneca Anny Depot Activity 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-25 Subsurface Soil Analysis Results by Sample Point 

SB25-1 I 
SB25-11-03 

SA 
RJROUND I 

4 
6 

SOIL 
10/17/95 
VALUE Q 

3.6 U 
3.6 U 
36 U 
36 U 

1.9 U 
3.6 U 
3.6 U 
1.9 U 
1.9 U 

906 

14900 
0.52 

5.9 
73 

0.66 
0.07 U 

61900 
22.1 R 
10.4 
20.1 J 

25200 
11.9 

13000 
428 

0.08 
30.4 l 

2740 J 
0.83 J 
113 

0.67 U 
24.4 
74.1 

SB25-12 
SB25-l 2-02 

SA 
RJ ROUND! 

2 

SOIL 
10/16/95 
VALUE Q 

3.7 U 
3.7 U 
37 U 
37 U 
1.9 U 
3.7 U 
3.7 U 
1.9 U 
1.9 U 

32 U 

9510 
0.5 l 

4 
72.2 
0.45 
0.06 U 

104000 
14.7 R 
7.4 

17.4 
18100 

6.5 
17600 

415 
0.02 
22.8 l 
1780 J 
0.79 J 
104 

0.64 U 
16.6 

49 
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SB25-12 
SB25-12-03 

SA 
RJROUND! 

4 
6 

SOIL 
10/16/95 
VALUE Q 

3.6 U 
3.6 U 
36 U 
36 U 
1.9 U 
3.6 U 
3.6 U 
1.9 U 
1.9 U 

57 

9380 
0.58 J 

5.6 J 
86.5 
0.46 
0.06 U 

79600 
15.2 R 
9.8 

24.2 
21 000 

9.2 
17200 

447 
0.04 
25 .5 l 
1440 l 
072 J 
79.2 
0.58 U 
16.4 
60.9 

SB25-!3 SB25-13 
SB25-13-02 SB25-l 3-04 

SA SA 
RJROUNDI RJROUNDI 

0.17 6 
3 7.3 

SOIL SOIL 
10/08/95 10/07/95 
VALUE Q VALUE Q 

3.6 U 3.5 U 
3.6 U 3.5 U 
36 U 35 U 
36 U 35 U 
1.8 U 1.8 U 
3.6 U 3.5 U 
3.6 U 3.5 U 
1.8 U 1.8 U 
1.8 U 1.8 U 

47 32 

6650 6490 
0.33 J 0.37 J 

3.4 J 4.1 J 
46.5 59 
0.33 0.33 
0.05 U 0.05 U 

105000 92700 
10.3 R II.I R 
6.7 6.9 

15.4 16.3 
14000 15300 

4.6 5.1 
19300 17700 

371 393 
0.08 0.04 

18 l 18.6 l 
1350 l 1210 J 
0.56 l 0.62 J 
94.7 106 
0.45 U 0.5 U 
12.8 11.9 
44 .6 49 

SB25-! 4 
SB25-14-0I 

SA 
RJROUNDI 

0.17 
2 

SOIL 
10/10/95 
VALUE Q_ 

3.9 U 
3.9 U 
39 U 
39 U 

2 U 
3.9 U 
3.9 U 

2 U 
2 U 

32 U 

15200 
0.89 l 

5.1 J 
76.1 
0.6 

0.06 U 
361 0 
19.3 R 
10.2 
I 5.5 

22800 
21.7 

4050 
561 

0.04 
21.6 J 
1210 J 
0.77 J 
38.2 
0.57 U 
25 .2 
74 .9 
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. ·---· ...... , .... <LJ • &.J...., ... ........ ............. 
VOLATILE ORGANICS 

I , I , I-Trichloroethane 592.8 NYSDEC Prot. OW 
1,2-Dichlorocthene (total) 
2-Butanone 234 NYSDEC Prat. OW 
Acetone 85.8 NYSDEC Prot. OW 
Benzene 46.8 NYSDEC Prat. OW 
Carbon Disulfide 2 I 06 NYSDEC Prot. OW 
Chloroform 234 NYSDEC Prat. OW 
Ethyl benzene 4290 NYSDEC Prot. OW 
Methylene Chloride 78 NYSDEC Prot. OW 
Toluene 1170 NYSDEC Prot. OW 
Trichlorocthcnc 546 NYSDEC Prat. OW 
Xvlene (total) 936 NYSDEC Prot. OW 

SEMIVOLATILE ORGANICS 
1,2,4-Trichlorobenzcne 2652 NYSDEC Prot. OW 
1,4-Dichlorobcnzene 6630 NYSDEC Prat. OW 
2,4-Dinitrotolucnc 
2-Chlorophenol 624 NYSDEC Prot. OW 
2-Methylnaphthalene 28392 NYSDEC Prot. OW 
4-Chloro-3-methylphenol 187.2 NYSDEC Prot. OW 
4-Nitrophcnol 78 NYSDEC Prot. GW 
Acenaphthene 50000 NYSDEC TAOM 4046 
Acenaphthylene 31980 NYSDEC Prat. OW 
Anthracene 50000 NYSDEC TAOM 4046 
Benzo(a)anthracene 224 EPA Carcinogenic 
Benzo(a)pyrene 60.9 EPA Carcinogenic 
Benzo(b)0uoranthene 858 NYSDEC Prot. OW 
Benzo(g,h,i)perylene 50000 NYSDEC TAOM 4046 
Benzo(k)0uoranthene 858 NYSDEC Prat. OW 
Carbazole 
Chrysene 312 NYSDEC Prat. OW 
Dibenz(a,h)anthracene 14.3 EPA Carcinogenic 
Fluoranthenc 50000 NYSDEC TAOM 4046 
Fluorenc 50000 NYSDEC TAOM 4046 
lndeno(l ,2,3-cd)pyrene 2496 NYSDEC Prot. OW 
N-Nitro,o-di-n-propylamine 
N-Nitrosodiphenylamine ( I) 
Naphthalene 10140 NYSDEC Prot. OW 
Pentachlorophenol 780 NYSDEC Prat. OW 
Phenanthrcne 50000 NYSDEC TAOM 4046 
Phenol 23.4 NYSDEC Prot. OW 
Pyrene 50000 NYSDEC TAOM 4046 
bis(2-Ethylhexyl)phthalale 50000 NYSDEC TAOM 4046 
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Table F-1 c 
Seneca Anny Depot Activity 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-25 Subsurface Soil Analysis Results by Sample Point 

S825-14 S825-l 5 S825-15 S825-16 S825-!6 
S825-14-02 SB25- 15-0! S825-15-02 S825-16-0! S825-!6-02 

SA SA SA SA SA 
RJROUNDI RJROUNDI RJROUNDI RJROUNDI RJROUND! 

2 0.17 2 0.17 2 
4 2 4 2 4 

SOIL SOIL SOIL SOIL SOIL 
10/10/95 10/1 7/95 10/17/95 10/23/95 10/23/95 

.. ,-~.., .... w~v ..., 

" V~VL, ~ Vl'"\.L U I:. v~ur:. 

II U II U II U 12 U II U 
II U II U II U 12 U II U 
II U II U II U 12 U II U 
II U 25 II U 12 U II U 
II U II U II U 12 U II U 
II U II U II U 12 U II U 
II U II U II U 12 U II U 
II U II U II U 12 U II U 
II U II U II U 12 U II U 
II U II U II U 12 U II U 
II U II U II U 12 U II U 
II U II U II U 12 U II U 

360 U 380 U 370 U 380 U 370 U 
360 U 380 U 370 U 380 U 370 U 
360 U 380 U 370 U 380 U 370 U 
360 U 380 U 370 U 380 U 370 U 
360 U 380 U 370 U 380 U 370 U 
360 U 380 U 370 U 380 U 370 U 
880 U 930 UJ 900 U 910 U 910 U 
360 U 380 U 370 U 380 U 370 U 
360 U 380 U 370 U 380 U 370 U 
360 U 380 U 370 U 380 U 370 U 
360 U 380 U 370 U 380 U 370 U 
360 U 380 U 370 U 380 U 370 U 
360 U 380 U 370 U 380 U 370 U 
360 U 380 U 370 U 380 U 370 U 
360 J 380 U 370 U 380 U 370 U 
360 U 380 UJ 370 U 380 U 370 U 
360 U 380 U 370 U 19 J 370 U 
360 J 380 U 370 U 380 U 370 U 
360 U 380 U 370 U 34 J 370 U 
360 U 380 U 370 U 380 U 370 U 
360 U 380 U 370 U 380 U 370 U 
360 U 380 U 370 U 380 U 370 U 
360 U 380 U 370 U 380 U 370 U 
360 U 380 U 370 U 380 U 370 U 
880 U 930 UJ 900 U 910 U 910 U 
360 U 380 U 370 U 23 J 370 U 
360 U 380 U 370 U 380 U 370 U 
360 U 380 U 370 U 32 J 370 U 
360 U 380 U 370 U 380 U 370 U 
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SB25-2 
S825-2-0I 

SA 
ESI 
0 
2 

SOIL 
12/03/93 

Vt\.LUC V 

II U 
11 U 
11 U 
II U 
11 U 
II U 
2 J 

11 U 
II U 
II U 
11 U 
II U 

350 U 
350 U 
350 U 
350 U 

40 J 
350 U 
860 U 
350 U 
350 U 
350 U 

350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
860 U 
350 U 
350 U 
350 U 
25 J 
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PARAMETER 
PESTICIDES/PCB 

4,4'-DDE 
4,4'-DDT 
Aroclor-1232 
Aroclor-1254 
Endosulfan I 
Endrin 
Endrin aldehyde 
Heptachlor epoxide 
all>_ha-Chlordane 

OTHER ANALYSES 
Nitrate/Nitrite-Nitrogen 
Total Petroleum Hydrocarbons 

METALS 
Aluminum 
Antimony 

Anenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 

Nickel 
Potassium 
Selenium 
Sodium 
Thallium 
Vanadium 

~ 

HERBICIDES 

&ba 
CPP 
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LEVEL SOURCE 

2 I 00 EPA Carcinogenic 
1950 NYSDEC Prol. OW 
I 000 EPA Carcinogenic 
I 000 EPA Carcinogenic 

702 NYSDEC Prot. OW 
78 NYSDEC Prol. OW 

15.6 NYSDEC Prot OW 

14592.84 NYSDEC Metals 
3.59 NYSDEC Metals 

7.5 NYSDEC Metals 
300 NYSDEC Metals 

0. 73 NYSDEC Metals 
I NYSDEC Metals 

I 01903.8 NYSDEC Metals 
22.13 NYSDEC Metals 

30 NYSDEC Metals 
25 NYSDEC Metals 

26626.65 NYSDEC Metals 
21.86 NYSDEC Metals 

1221.77 NYSDEC Metals 
669.38 NYSDEC Metals 

0 .1 NYSDEC Metals 
33.62 NYSDEC Metals 

1761 .48 NYSDEC Metals 
2 NYSDEC Metals 

I 03. 7 4 NYSDEC Metals 
0 .28 NYSDEC Metals 
150 NYSDEC Metals 

82.5 NYSDEC Metals 

Table F-1 c 
Seneca Anny Depot Activity 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-25 Subsurface Soil Analysis Results by Sample Point 

SB25- 14 SB25-1 5 SB25-l 5 SB25-16 SB25-16 
SB25- l 4-02 S825-15-01 SB25-I 5-02 SB25-16-0I SB25-16-02 

SA SA SA SA SA 
RJROUNDI RJROUNDI RJROUNDI RJROUNDI RJROUNDI 

2 0.17 2 0.17 2 
4 2 4 2 4 

SOIL SOIL SOIL SOIL SOIL 
10/10/95 10/17/95 10/17/95 I 0/23/95 10/23/95 
VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q 

3.6 U 3.9 U 3.7 U 3.8 U 3.7 U 
3.6 U 3.9 U 3.7 U 3.8 U 3.7 U 
36 U 39 U 37 U 38 U 37 U 
36 U 39 U 37 U 38 U 37 U 
1.9 U 2 U 1.9 U 2 U 1.9 U 
3.6 U 3.9 U 3.7 U 3.8 U 3.7 U 
3.6 U 3.9 U 3.7 U 3.8 U 3.7 U 
1.9 U 2 U 1.9 U 2 U 1.9 U 
1.9 U 2 U 1.9 U 2 U 1.9 U 

33 U 48 48 73 53 

141 00 14300 14200 13900 9510 
0.52 J 0.49 J 0.66 J 0 .76 J 0.47 J 

5.6 J 4.1 J 5.8 J 4.4 J 4 
70.6 76.2 75.8 66.8 60.5 
0.65 0.69 0.67 0.66 0.46 
0.05 U 0.06 U 0.07 U 0.06 U 0.04 U 

60800 105000 58600 62300 57800 
19.8 R 20.8 R 206 R 20.3 J 14.8 J 
9 .3 8.3 10.3 8 .3 9 .2 

24.9 22.2 J 24.5 J 23.6 21 
24200 21800 24100 22100 18300 

9.5 9 19 8 .6 J 1.9 1 
10600 9890 13700 13000 11200 

408 391 460 375 R 395 R 
0.12 0.05 0.08 0.03 0.01 
28.6 J 28.6 J 31.3 J 28.3 26.3 

2600 J 2500 J 2300 J 2230 J 1460 J 
0.59 J 0 .75 J 0.8 J 0 .71 U 0.51 U 
78.2 118 95.8 81.2 129 
0.85 U 0.61 U 0.65 U 0.58 U 0.63 
24.7 24 23.9 23.9 15.7 
67 .5 60.9 75.7 87.4 62.3 
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SB25-2 
SB25-2-0I 

SA 
ES! 

0 
2 

SOIL 
12/03/93 
VALUE Q 

3.5 U 
3.5 U 
35 U 
35 U 
1.8 U 
3.5 U 
3.5 U 
1.8 U 
1.8 U 

0.02 
1600 

9370 
7.6 UJ 
4.1 

36.7 
0.49 J 
0.48 U 

112000 
15.4 
10.5 
14.7 

19100 
26.8 J 
8590 

450 
0.06 JR 
46.4 
916 

0.17 UJ 
128 J 

0.18 U 
12.4 

~ 

5.4 u I 
5400 
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SB25-2 
SB25-2-02 

SA 
ESI 
2 
4 

SOIL 
12/03/93 
.. -

VOLATILE ORGANICS 
I, I , 1-Trichloroethane 592 .8 NYSDEC Prol. GW 19 U 
1,2-Dichlorocthene (total) 19 U 
2-Butanonc 234 NYSDEC Prol. GW 10 J 
Acetone 85.8 NYSDEC Prol. GW 39 
Benzene 46.8 NYSDEC Prol. GW 19 U 
Carbon Disulfide 2106 NYSDEC Prol. GW 19 U 
Chloroform 234 NYSDEC Prol. GW 19 U 
Ethylbenzene 4290 NYSDEC Prot. GW 19 U 
Methylene Chloride 78 NYSDEC Prot. GW 19 U 
Toluene 11 70 NYSDEC Prol. GW 19 U 
Trichlorocthene 546 NYSDEC Prot. GW 19 U 
Xvlene /total\ 936 NYSDEC Prol. GW 19 U 

SEMJVOLATILE ORGANICS 
1,2,4-Trichlorobenzcne 2652 NYSDEC Prot. GW 3600 U 
l ,4-Dichloroben7..cne 6630 NYSDEC Prot. GW 3600 U 
2,4-Dinitrotoluene 3600 U 
2-Chlorophenol 624 NYSDEC Prol. GW 3600 U 
2-Methylnaphthalene 28392 NYSDEC Prot. GW 5100 
4-Chloro-3-methylphenol 187.2 NYSDEC Prot. GW 3600 U 
4-Nitrophenol 78 NYSDEC Prot. GW 8700 U 
Acenaphthenc 50000 NYSDEC TAGM 4046 300 J 
Acenaphthylene 31980 NYSDEC Prot. GW 3600 U 
Anthracene 50000 NYSDEC TAGM 4046 3600 U 
Benzo(a)anthracene 224 EPA Carcinogenic 350 U 
Benzo(a)pyrenc 60.9 EPA Carcinogenic 350 U 
Benzo(b)0uoranthene 858 NYSDEC Prol. GW 3600 U 
Benzo(g,h,i)pcrylene 50000 NYSDEC TAGM 4046 3600 U 
Benzo(k)0uoranthene 858 NYSDEC Prol. GW 3600 U 
Carbazolc 3600 U 
Chrysene 312 NYSDEC Prot. GW 3600 U 
Dibenz(a,h)anthracene I 4. 3 EPA Carcinogenic 3600 U 
Fluoranthene 50000 NYSDEC TAGM 4046 3600 U 
Fluorcnc 50000 NYSDEC TAGM 4046 3600 U 
lndeno( l ,2,3-cd)pyrene 2496 NYSDEC Prol. GW 3600 U 
N-Nitroso-di-n-propylarnine 3600 U 
N-Nitrosodiphenylarnine (I) 960 J 
Naphthalene I 0140 NYSDEC Prol. GW 390 l 
Pentachlorophenol 780 NYSDEC Prol. GW 8700 U 
Phcnanthrcnc 50000 NYSDEC T AGM 4046 1400 J 
Phenol 23.4 NYSDEC Prol. GW 3600 U 
Pyrene 50000 NYSDEC T AGM 4046 3600 U 
bi,./2-Ethvlhexvlmhthalate 50000 NYSDEC T AGM 4046 3600 U 
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Table F-lc 
Seneca Anny Depot Activity 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-25 Subsurface Soil Analysis Results by Sample Point 

SB25-2 SB25-2 SB25-3 SB25-3 
SB25-2-03 SB25-20-0I SB25-3-01 SB25-3-02 

SA DU SA SA 
ES! ES! ESI ES! 
4 0 0 2 
6 2 2 4 

SOIL SOIL SOIL SOIL 
12/03/93 12/03/93 12/03/93 12/03/93 

-- - .. -- ., . ............... ., . , ...... ...,.., 

11 U 11 U I 70 12 U 
11 U 11 U 52 U 12 U 
11 U 11 U 52 U 8 J 
24 11 U 52 U 40 
11 U 11 U 100 12 U 
I I U 11 U 52 U 12 U 
II U 11 U 52 U 12 U 
6 J II U 370 12 U 

11 U 11 U 52 U 12 U 
11 U 11 U 840 4 J 
11 U I I U 38 J 12 U 
37 11 U 41 00 J 49 

3600 U 500 U 6900 U 400 U 
3600 U 500 U 6900 U 400 U 
3600 U 500 U 6900 U 400 U 
3600 U 500 U 6900 U 400 U 
2800 l 51 J 4700 J 400 U 
3600 U 500 U 6900 U 400 U 
8700 U 1200 U 17000 U 960 U 

220 J 500 U 6900 U 400 U 
3600 U 500 U 6900 U 400 U 
3600 U 500 U 6900 U 400 U 
3600 U 3600 U 500 U 6900 U 
3600 U 3600 U 500 U 6900 U 
3600 U 500 U 6900 U 400 U 
3600 U 500 U 6900 U 400 U 
3600 U 500 U 6900 U 400 U 
3600 U 500 U 6900 U 400 U 
3600 U 500 U 6900 U 400 U 
3600 U 500 U 6900 U 400 U 
3600 U 500 U 6900 U 400 U 
620 J 500 U 910 J 400 U 

3600 U 500 U 6900 U 400 U 
3600 U 500 U 6900 U 400 U 
870 J 500 U 1500 J 400 U 
250 J 500 U I 100 J 400 U 

8700 U 1200 U 17000 U 960 U 
1200 J 65 J 2500 J 400 U 
3600 U 500 U 6900 U 400 U 
3600 U 500 U 380 J 400 U 
3600 U 49 J 480 J 30 J 

SB25-3 
SB25-3-03 

SA 
ESI 
4 
5 

SOIL 
12/03/93 

v~ 

11 U 
I I U 
11 U 
11 U 
4 J 

11 U 
11 U 
28 
11 U 
30 
11 U 

320 

390 U 
390 U 
390 U 
390 U 
410 
390 U 
950 U 
390 U 
390 U 
390 U 
400 U 
400 U 
390 U 

38 J 
390 U 
390 U 

34 J 
390 U 

38 l 
69 J 

390 U 
390 U 
390 U 
130 J 
950 U 
200 J 
390 U 

57 J 
390 U 
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PARAMETER 
PESTICIDES/PCB 

4,4'-DDE 
4,4'-DDT 
Aroclor-1232 
Aroclor-1254 
Endosul fan I 
Endrin 
Endrin aldehyde 
Heptachlor epoxide 
alpha-Chlordane 

OTHER ANALYSES 
Nitrate/Nitrite-Nitrogen 
Total Petroleum Hydrocarbons 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 

Dicamba 
MCPP 

METALS 

HERBICIDES 

h:\englsenecalsead25\fsldraft\append\appl\sead25\tablf-1 c. wk4 

LEVEL SOURCE 

2100 EPA Carcinogenic 
1950 NYSDEC Prot. GW 
I 000 EPA Carcinogenic 
I 000 EPA Carcinogenic 
702 NYSDEC Prot. GW 

78 NYSDEC Prot. GW 

15.6 NYSDEC Prot. GW 

14592.84 NYSDEC Metals 
3.59 NYSDEC Metals 

7.5 NYSDEC Metals 
300 NYSDEC Metals 

0.73 NYSDEC Metals 
I NYSDEC Metals 

I 01 903.8 NYSDEC Metals 
22.13 NYSDEC Metals 

30 NYSDEC Metals 
25 NYSDEC Metals 

26626.65 NYSDEC Metals 
21.86 NYSDEC Metals 

1221.77 NYSDEC Metals 
669.38 NYSDEC Metals 

0.1 NYSDEC Metals 
33 .62 NYSDEC Metals 

1761.48 NYSDEC Metals 
2 NYSDEC Metals 

103.74 NYSDECMetals 
0.28 NYSDEC Metals 
150 NYSDEC Metals 

82.5 NYSDEC Metals 

SB25-2 
SB25-2-02 

SA 
ES! 
2 
4 

SOIL 
12/03/93 
VALUE Q 

3.6 U 
3.6 U 
36 U 
36 U 
1.8 U 
3.6 U 
3.6 U 
1.8 U 
1.8 U 

0.01 
3000 

9140 
7.6 UJ 
3.5 

57 .1 
0.43 J 
0.47 U 

70800 
14.5 
8.2 

21.6 
18700 

13.7 J 
12800 

464 
0.03 J 
35.3 
979 

0.12 UJ 
128 J 

0.13 U 
14.8 
56.7 

5.4 U 
5400 U 
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Table F-lc 
Seneca Anny Ocpol Activity 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-25 Subsurface Soil Analysis Results by Sample Point 

SB25-2 SB25-2 SB25-3 SB25-3 
SB25-2-03 SB25-20-01 SB25-3-0I SB25-3-02 

SA DU SA SA 
ES! ES! ES! ES! 
4 0 0 2 
6 2 2 4 

SOIL SOIL SOIL SOIL 
12/03/93 12/03/93 12/03/93 I 2/03/93 
VALUE Q VALUE Q VALUE Q VALUE Q 

3.6 U 3.6 U 4.3 4 U 
3.6 U 3.6 U 3.4 J 4 U 
36 U 36 U 35 U 40 U 
36 U 36 U 35 U 40 U 

1.9 U 1.8 U 2.5 J 2 U 
3.6 U 3.6 U 3.4 J 4 U 
3.6 U 3.6 U 3.7 J 4 U 
1.9 U 1.8 U 2.8 J 2 U 
1.9 U 1.8 U 1.8 U 2 U 

0.02 0.09 0.04 0.01 U 
1920 1270 14800 11 2 

8640 7330 6160 18600 
6.6 UJ 8.7 Ul 9.2 UJ 12 UJ 
3.4 5.4 2.4 5 

60.3 32.7 J 82.3 Il l 
0.36 J 048 J 0.42 J 0.65 J 
0.73 0.64 J 0.58 U 0.75 U 

81800 192000 195000 2760 
15.8 11.5 11.9 25.l 
7.2 9.8 6.3 J 15.8 

23.3 14.4 16.3 7.6 
16800 14400 11900 54600 

14.2 J 42.6 J 291 J 15.8 J 
21000 12300 11300 3980 

407 444 384 622 
0.05 JR 0.03 J 0.03 J 0.08 JR 
23 .7 23 17.5 21.7 
1230 1370 1420 1730 
0.18 UJ 0.21 UJ 0.15 UJ 0.2 UJ 
157 J 181 J 180 J 55 J 
0.2 U 1.2 U 0.81 U 0.21 U 
14 11.5 JO.I 39.8 

94.8 97.9 74 .7 43.7 

5.5 U 5.5 U 5.3 U 6 U 
5500 U 5500 U 5300 U 6000 U 

SB25-3 
SB25-3-03 

SA 
ES! 
4 
5 

SOIL 
12/03/93 
VALUE _Q 

3.9 U 
3.9 U 
39 U 
39 U 
2 U 

3.9 U 
3.9 U 

2 U 
2 U 

0.04 
410 

6310 
4.1 U 
8.3 

64.7 
0.28 J 

0.4 U 
141000 

12 
6.8 J 

14.2 J 
15400 

51 
10000 

529 J 
0.03 U 
18.6 
769 J 
2.3 J 
130 J 
0.5 J 
11 

78.4 J 

5.9 U 
5900 U 
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- · ---· ... -- ·-- ~----~-
VOLATILE ORGANICS 

I . I ,I -Trichloroethane 592.8 NYSDEC Prot. GW 
1,2-Dichloroethene (total) 
2-Butanone 234 NYSDEC Prot. GW 
Acetone 85.8 NYSDEC Prot. GW 
Benzene 46.8 NYSDEC Prot. GW 
Carbon Disulfide 2106 NYSDEC Prot. GW 
Chloroform 234 NYSDEC Prot. GW 
Ethyl benzene 4290 NYSDEC Prot. GW 
Methylene Chloride 78 NYSDEC Prot. GW 
Toluene 11 70 NYSDEC Prot. GW 
Trichlorocthcne 546 NYSDEC Prot. GW 
Xvlene (total) 936 NYSDEC Prot. GW 

SEMIVOLATILE ORGANICS 
1,2,4-Trichlorobcnzenc 2652 NYSDEC Prot. GW 
l ,4-Dichloroben,.cne 6630 NYSDEC Prot. GW 
2,4-Dinitrotoluenc 
2-Chlorophenol 624 NYSDEC Prot. GW 
2-Methylnaphthalene 28392 NYSDEC Prot. GW 
4-Chloro-3-methylphenol 187.2 NYSDECProt. GW 
4-Nitrophenol 78 NYSDEC Prot. GW 
Accnaphthcnc 50000 NYSDEC TAGM 4046 
Acenaphthylene 31980 NYSDEC Prot. GW 
Anthracene 50000 NYSDEC T AGM 4046 
Bcnzo(a)anthracene 224 EPA Carcinogenic 
Bcnzo(a)pyrene 60.9 EPA Carcinogenic 
Benzo(b)fluoranthene 858 NYSDEC Prot. GW 
Benzo(g.h,i)pcrylene 50000 NYSDEC TAGM 4046 
Benzo(k)fluoranthene 858 NYSDEC Prot. GW 
Carbazole 
Chrysene 3 I 2 NYSDEC Prot. GW 
Dibenz(a,h)anthracene 14.3 EPA Carcinogenic 
Fluoranthene 50000 NYSDEC TAGM 4046 
Fluorenc 50000 NYSDEC TAGM 4046 
lndeno(I ,2,3-cd)pyrene 2496 NYSDEC Prot. GW 
N-Nitroso-di-n-propylamine 
N-Nitrosodiphenylamine (1) 
Naphthalene I 0140 NYSDEC Prot. GW 
Pentachlorophenol 780 NYSDEC Prot. GW 
Phenanthrene 50000 NYSDEC TAGM 4046 
Phenol 23.4 NYSDEC Prot. GW 
Pyrene 50000 NYSDEC TAGM 4046 
bis/2-Ethvlhexvl\nhthalate 50000 NYSDEC TAGM 4046 
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Table F-lc 
Seneca Army Depot Activity 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-25 Subsurface Soil Analysis Result, by Sample Point 

S825-4 SB25-4 SB25-4 SB25-5 SB25-5 
SB25-4-0! SB25-4-02 SB25-4-03 SB25-5-0! SB25-5-02 

SA SA SA SA SA 
ES! ES! ES! ES! ES! 
0 2 4 0 2 
2 4 6 2 4 

SOIL SOIL SOIL SOIL SOIL 
12/03/93 12/03/93 12/03/93 12/03/93 12/03/93 
.. -- - •• '"-'...,LI w..-u... .......... ¥/"\.L U!,,;, u Vl"\.L UC. u 

1400 U II U 11 U 1300 U 6800 U 
1400 U 11 U 11 U 310 J 6800 U 
1400 U 6 J 11 U 1300 U 6800 U 
1800 38 19 2800 6800 U 
1400 U II U II U 1300 U 6800 U 
1400 U II U II U 1300 U 6800 U 
1400 U 9 J II U 1300 U 6800 U 
1400 U II U 11 U 990 J 17000 
1400 U II U II U 390 J 6800 U 
1400 U II U 11 U 820 J 4500 J 
1400 U II U II U 280 J 6800 U 
2900 50 11 0 14000 130000 

12000 U 1500 U 810 U 11000 U 510 U 
12000 U 1500 U 810 U 11000 U 510 U 
12000 U 1500 U 810 U 11000 U 510 U 
12000 U 1500 U 810 U 11000 U 510 U 
2600 J 1500 U 68 J 8900 J 550 

12000 U 1500 U 810 U 11000 U 510 U 
29000 U 3600 U 2000 U 27000 U 1200 U 
12000 U 1500 U 810 U 11000 U 510 U 
12000 U 1500 U 810 U 11 000 U 510 U 
12000 U 1500 U 810 U 11000 U 510 U 

27 J 12000 U 1500 U 810 U 11000 U 
390 U 12000 U 1500 U 810 U 11000 U 

12000 U 1500 U 810 U 11000 U 510 U 
12000 U 1500 U 810 U 11000 U 510 U 
12000 U 1500 U 810 U 11000 U 510 U 
12000 U 1500 U 810 U 11 000 U 510 U 
12000 U 1500 U 810 U 11 000 U 510 U 
12000 U 1500 U 810 U 11000 U 510 U 
12000 U 1500 U 810 U 11000 U 510 U 

1500 J 170 J 95 J 1900 J 510 U 
12000 U 1500 U 810 U 11 000 U 510 U 
12000 U 1500 U 810 U 11000 U 510 U 
12000 U 1500 U 810 U 11000 U 510 U 

770 J 1500 U 810 U 1500 l 330 J 
29000 U 3600 U 2000 U 27000 U 1200 U 
2700 J 350 J 180 J 4600 J 67 J 

12000 U 1500 U 810 U 11000 U 510 U 
12000 U 1500 U 810 U 950 J 510 U 
12000 U 1500 U 810 U 11000 U 510 U 
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SB25-5 SB25-6 
SB25-5-03 SB25-6-0! 

SA SA 
ES! ES! 
4 0 
6 2 

SOIL SOIL 
12/03/93 12/03/93 

Vl"\.LUC. Vl"\.LU.C 

1200 U 11 U 
1200 U II U 
1200 U II U 
760 J II U 

1200 U II U 
1200 U II U 
1200 U II U 
1200 II U 

160 J 11 U 
1200 U II U 
1200 U II U 
9000 II U 

11000 U 360 U 
11 000 U 360 U 
11 000 U 360 U 
11 000 U 360 U 

7100 l 360 U 
11 000 U 360 U 
27000 U 880 U 
11 000 U 360 U 
11000 U 32 J 
11000 U 42 J 

510 U 11000 U 
510 U 11 000 U 

11000 U 240 J 
11000 U 200 J 
11000 U 260 J 
11000 U 26 J 
11000 U 350 J 
11000 U 72 J 
11000 U 570 
11000 U 28 J 
11 000 U I 70 J 
11 000 U 360 U 
11000 U 360 U 
4300 J 360 U 

27000 U 880 U 
1000 J 370 

11000 U 360 U 
11000 U 560 
11000 U 360 U 
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Table F-lc 
Seneca Army Depot Activity 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-25 Subsurface Soil Analysis Resulls by Sample Point 

SB25-4 SB25-4 SB25-4 SB25-5 SB25-5 SB25-5 SB25-6 
SB25-4-0I SB25-4-02 SB25-4-03 SB25-5-0! SB25-5-02 SB25-5-03 SB25-6-0I 

SA SA SA SA SA SA SA 
ES! ES! ES! ES! ES! ES! ES! 
0 2 4 0 2 4 0 
2 4 6 2 4 6 2 

SOIL SOIL SOIL SOIL SOIL SOIL SOIL 
12/03/93 12/03/93 12/03/93 12/03/93 12/03/93 12/03/93 12/03/93 

PARAMETER LEVEL SOURCE VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q 
PESTICIDES/PCB 

4,4'-DDE 2100 EPA Carcinogenic 3.9 UJ 3.7 U 4.3 U 4.8 J 3.7 UJ 3.6 U 3.7 U 
4,4'-DDT 1950 NYSDEC Prot. GW 3.9 UJ 3.7 U 4.3 U 3.5 UJ 3.7 UJ 3.6 U 4.3 
Aroclor-1232 I 000 EPA Carcinogenic 39 lJJ 37 U 43 U 35 UJ 37 UJ 36 U 37 U 
Aroclor-1254 I 000 EPA Carcinogenic 33 J 37 U 43 U 130 J 37 UJ 36 U 37 U 
Endosulfan I 702 NYSDEC Prot. GW 2 UJ 1.9 U 2.2 U 1.8 UJ 1 9 UJ 1.9 U 1.9 U 
Endrin 78 NYSDEC Prot. GW 3.9 UJ 3.7 U 4.3 U 2.1 J 3.7 UJ 3.6 U 3.7 U 
Endrin aldehyde 3.9 UJ 3.7 U 4.3 U 3.5 lJJ 3.7 UJ 3.6 U 3.7 U 
Heptachlor epoxide 15.6 NYSDEC Prot. GW 2 UJ 1.9 U 2.2 U 2.9 J 1.9 UJ 1.9 U 1.9 U 
al11ha-Chlordane _2 UJ ___ _ _ l .9_U 2.2 U 2.5 J 1.9 UJ 1.9 U 1.9 U 

OTHER ANALYSES 
Nitrate/Nitrite-Nitrogen 0.01 U 0.01 U O.QI 0.01 U 0.01 0.02 0.17 
Total Petroleum Hxdrocarbom 5800 77~_ 800 740 27000 2100 99 

METALS 
Aluminum 14592.84 NYSDEC Metals 19700 16600 7590 13200 23600 11 600 10600 
Antimony 3.59 NYSDEC Metals 4.2 U 4.5 U 4.6 U 2.5 J 3.8 U 4 U 4.2 U 
Arnmic 7.5 NYSDEC Metals ll.2 7.4 9.1 5.1 8.3 8 8.3 
Barium 300 NYSDEC Metals 57.4 86.1 46.1 61.8 160 81 .1 59.1 
Beryllium 0.73 NYSDEC Metals 0.86 J 0.82 J 0.76 J 0.57 J 1.1 0.54 J 0.48 J 
Cadmium 1 NYSDEC Metals 0.4 1 U 0.43 U 0.44 U 0.24 U 0.37 U 0.39 U 0.41 U 
Calciwn 101903.8 NYSDEC Metals 5330 17800 128000 42600 5120 74200 82500 
Chromiwn 22.13 NYSDEC Metals 28.4 26.8 15.8 21.1 30.4 I 7.5 16.9 
Cobalt 30 NYSDEC Metals 11.5 16.8 5.6 J 10.8 14 9.5 11 .2 
Copper 25 NYSDEC Metals 3S.7 J 28.3 J 11.4 J 17.6 J 34 J 22 J 20.2 J 
Iron 26626.65 NYSDEC Metals 38100 35200 14000 24400 31100 20700 21400 
Lead 21.86 NYSDEC Metals 66.4 16.4 156 77,2 18 15.6 9.5 
Magnesiwn 1221 .77 NYSDEC Metals 5210 8550 21800 6590 6950 17800 19600 
Manganese 669.38 NYSDEC Metals 281 J 776 J 344 J 433 J 697 J 423 J 722 J 
Mercury 0.1 NYSDEC Metals 0.04 J 0.04 J 0.04 U 0.03 U 0.96 0.04 U 0.03 J 
Nickel 33.62 NYSDEC Metals 34.4 47.8 14.2 30.8 45.2 29.1 26.8 
Potassium 1761.48 NYSDEC Metals 1430 1410 1980 1790 3250 2090 1480 

Selenium 2 NYSDEC Metals 0.92 J 0.85 J 1.5 J I J 0.67 J 0.66 J 0.97 J 
Sodium I 03. 74 NYSDEC Metals 55.2 J 81.3 J 176 J 97.4 J 98 .1 J 162 J 269 l 

Thallium 0.28 NYSDEC Metals 0.51 J 0.48 J 0.79 .J 0.55 J 0.62 J 0.23 J 0.24 U 

Vanadium 150 NYSDEC Metals 34.1 27 .5 14.8 I 7.5 40.8 20.5 18.5 
Zinc 82.5 NYSDEC Metals 72.9 J 210 J 67 J 51.9 J 60.5 J 76.6 J 71.6 J 

HERBICIDES 
Dicamba 5.9 U 5.6 U 5.4 U 6.4 5.7 U 5.5 U 5.6 U 

MCPP 5900 U 5600 U 5400 U 5300 U 5700 U 5500 U 5600 U 
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SB25-6 
SB25-6-02 

SA 
ESI 
2 
4 

SOIL 
12/03/93 

VOLATILE ORGANICS 
I, 1,1-Trichlorocthane 592.8 NYSDEC Prot. GW II U 
1,2-Dichloroethene (total) II U 
2-Butanone 234 NYSDEC Prot. GW II U 
Acetone 85.8 NYSDEC Prot. GW 7 J 
Benzene 46.8 NYSDEC Prot. GW II U 
Carbon Di!ulfide 21 06 NYSDEC Prot. GW II U 
Chloroform 234 NYSDEC Prot. GW II U 
Ethylbcnzcne 4290 NYSDEC Prot. GW II U 
Methylene Chloride 78 NYSDEC Prol GW II U 
Toluene 11 70 NYSDEC Prot. GW II U 
Trichlorocthcnc 546 NYSDEC Prot. GW II U 
Xvlene /total) 936 NYSDEC Prot. GW 11 U 

SEMIVOLATILE ORGANICS 
1,2,4-Trichlorobcnzcne 2652 NYSDEC Prot. GW 360 U 
1,4-Dichlorobenzene 6630 NYSDEC Prot. GW 360 U 
2,4-Dinitroto luene 360 U 
2-Chlorophenol 624 NYSDEC Prot. GW 360 U 
2-Methylnaphthalene 28392 NYSDEC Prot. GW 360 U 
4-Chloro-3-methylphenol 187 .2 NYSDECProt.GW 360 U 
4-Nitrophenol 78 NYSDEC Prot. GW 870 U 
Acenaphthene 50000 NYSDEC TAGM 4046 360 U 
Acenaphthylene 31980 NYSDEC Prot. GW 360 U 
Anthracene 50000 NYSDEC T AGM 4046 360 U 
Benzo(a)anthracenc 224 EPA Carcinogenic 230 J 
Benzo(a)pyrene 60.9 EPA Carcinogenic 2SO J 
Benzo(b)0uoranthene 858 NYSDEC Prot. GW 360 U 
Benzo(g,h, i)perylene 50000 NYSDEC TAGM 4046 360 U 
Benzo(k)0uoranthene 858 NYSDEC Prot. GW 360 U 
Carbazole 360 U 
Chrysene 312 NYSDECProt.GW 360 U 
Dibcnz(a,h)anthracenc 14.3 EPA Carcinogenic 360 U 
Fluoranthene 50000 NYSDEC TAGM 4046 360 U 
Fluorene 50000 NYSDEC TAGM 4046 360 U 
lndeno( 1,2,3-cd)pyrene 2496 NYSDEC Prot. GW 360 U 
N-Nitroso-di-n-propylarnine 360 U 
N-Nitrosodiphenylarnine (I ) 360 U 
Naphthalene 10140 NYSDEC Prot. GW 360 U 
Pentachlorophenol 780 NYSDEC Prot. GW 870 U 
Phcnanthrene 50000 NYSDEC TAGM 4046 360 U 
Phenol 23.4 NYSDEC Prot. GW 360 U 
Pyrene 50000 NYSDEC TAGM 4046 360 U 
bis(2-Ethvlhexvllohthalate 50000 NYSDEC TAGM 4046 360 U 
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Table F-lc 
Seneca Army Depot Activity 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-25 Subsurface Soil Analysis Results by Sample Point 

SB25-7 SB25-7 SB25-8 SB25-8 
SB25-7-03 SB25-7-04 SB25-8-0I SB25-8-02 

SA SA SA SA 
RJROUND I RJROUNDI RJ ROUND I RJ ROUND! 

4 6 0.17 2 
6 8 2 4 

SOIL SOIL SOIL SOIL 
09/25/95 09/25/95 09/26/95 09/26/95 

- . . .. -- -

11 U II U 11 U II U 
11 U 11 U II U II U 
11 UJ II UJ II UJ 11 UJ 
4 J II UJ 6 J 4 J 

II U 11 U II U II U 
II U 11 U 11 U II U 
ii U II U II U 11 U 
II U II U 11 U 11 U 
II U II U II U 11 U 
11 U 11 U II U II U 
II U II U II U 11 U 
II U 11 U 11 U 11 U 

350 U 360 U 370 U 360 U 
350 U 360 U 370 U 360 U 
350 U 360 UJ 370 U 360 U 
350 U 360 U 370 U 360 U 
350 U 360 U 370 U 360 U 
350 U 360 U 370 U 360 U 
850 U 870 U 910 U 870 U 
350 U 360 U 370 U 360 U 
350 U 360 U 370 U 360 U 
350 U 360 U 370 U 360 U 
360 U 350 U 360 U 370 U 
360 U 350 U 360 U 370 U 
350 U 360 U 370 U 360 U 
350 U 360 UJ 370 U 360 U 
350 U 360 U 370 U 360 U 
350 U 360 U 370 U 360 U 
350 U 360 U 370 U 360 U 
350 U 360 U 370 U 360 U 
350 U 360 U 370 U 360 U 
350 U 360 U 370 U 360 U 
350 U 360 UJ 370 U 360 U 
350 U 360 U 370 U 360 U 
350 U 360 U 370 U 360 U 
350 U 360 U 370 U 360 U 
850 U 870 U 910 U 870 U 
350 U 360 U 370 U 360 U 
350 U 360 U 370 U 360 U 
350 U 360 U 370 U 360 U 
350 U 360 U 370 U 360 U 
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SB25-9 SB25-9 
SB25-9-01 SB25-9-02 

SA SA 
RJROUNDI RJ ROUND! 

0.17 2 
2 4 

SOIL SOIL 
09/26/95 09/26/95 
...... .......... - .. -- -

II U I I U 
II U 11 U 
11 UJ II UJ 
11 UJ 11 UJ 
II U II U 
11 U 11 U 
II U 11 U 
II U 11 U 
11 U II U 
II U II U 
11 U 11 U 
II U 11 U 

370 U 370 U 
370 U 370 U 
370 U 370 U 
370 U 370 U 
370 U 370 U 
370 U 370 U 
910 U 910 UJ 
370 U 370 U 
370 U 370 U 
370 U 370 U 
360 U 370 U 
360 U 370 U 
370 U 370 U 
370 U 370 U 
370 U 370 U 
370 U 370 U 
370 U 370 U 
370 U 370 U 
370 U 370 U 
370 U 370 U 
370 U 370 U 
370 U 370 U 
370 U 370 U 
370 U 370 U 
910 U 910 U 
370 U 370 U 
370 U 370 U 
370 U 370 U 
370 U 370 U 
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PARAMETER 
PESTICIDES/PCB 

4,4'-DDE 
4,4'-DDT 
Aroclor-1 232 
Aroclor-1254 
Endosulfan I 
Endrin 
Endrin aldehyde 
Heptachlor epoxide 
a_lJ)ha-Chlordane 

OTHER ANALYSES 
Nitrate/Nitrite-Nitrogen 
Total Petroleum Hydrocarbons 

METALS 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
Thallium 
Vanadium 
~inc 

HERBICIDES 

~icamba 
MCPP 

LEVEL SOURCE 

2100 EPA Carcinogenic 
1950 NYSDEC Prot. GW 
I 000 EPA Carcinogenic 
1000 EPA Carcinogenic 

702 NYSDEC Prot. GW 
78 NYSDEC Prot. GW 

15.6 NYSDEC Prot. GW 

14592.84 NYSDEC Metals 
3.59 NYSDEC Metals 

7.5 NYSDEC Metals 
300 NYSDEC Metals 

0.73 NYSDEC Metals 
1 NYSDEC Metals 

I 01903 .8 NYSDEC Metals 
22.13 NYSDEC Metals 

30 NYSDEC Metals 
25 NYSDEC Metals 

26626.65 NYSDEC Metals 
21.86 NYSDEC Metals 

1221 .77 NYSDEC Metals 
669.38 NYSDEC Metals 

0.1 NYSDEC Metals 
33.62 NYSDEC Metals 

1761 .48 NYSDEC Metals 
2 NYSDEC Metals 

103. 74 NYSDEC Metals 
0.28 NYSDEC Metals 
150 NYSDEC Metals 

82.5 NYSDEC Metals 
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SB25-6 
SB25-6-02 

SA 
ES! 
2 
4 

SOIL 
12/03/93 
VALUE Q 

36 U 
3.6 U 
36 
36 U 
1.8 U 
3.6 U 
3.6 U 
1.8 U 
1.8 U 

0.01 U 
112 

7070 
3 U 

4.8 
35 

0.35 J 
0.29 U 

122000 
11.3 
6.6 J 
12 J 

15800 
13.8 

22800 
610 J 

0.04 U 
18 

1060 
0.63 J 
186 J 

0.21 UJ 
12 

40.6 J 

5.4 U 
5400 U 

Table F-1 c 
Seneca Anny Depot Activity 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-25 Subsurface Soil Analysis Results by Sample Point 

SB25-7 SB25-7 SB25-8 S825-8 
S825-7-03 SB25-7-04 SB25-8-0 l SB25-8-02 

SA SA SA SA 
RI ROUND! RI ROUND! RI ROUND! RI ROUND! 

4 6 0.17 2 
6 8 2 4 

SOIL SOIL SOIL SOIL 
09125195 09125195 09/26/95 09/26/95 
VALUE Q VALUE Q VALUE Q VALUE Q 

3.5 U 3.6 U 3.7 U 3.6 U 
3.5 U 3.6 U 3.7 U 3.6 U 
35 U 36 U 37 U 36 U 
35 U 36 U 37 U 36 U 

1.8 U 1 8 U 1.9 U 1.8 U 
3.5 U 3.6 U 3.7 U 3.6 U 
3.5 U 3.6 U 3.7 U 3.6 U 
1.8 U 1.8 U 1.9 U 1.8 U 
1.8 U 1.8 U 1.9 U 1.8 U 

33 32 U 32 U 31 U 

8020 7550 15600 10100 
0.42 UJ 0.44 U 0.55 0. 55 

4.1 3.4 5.7 9.3 
58 52 85.2 60.7 

0.43 039 0.78 0.56 
0.06 U 0.06 U 0.06 U 0.05 U 

120000 J 133000 J 7490 J 74200 J 
13.7 J 12.4 l 22.1 J 16.4 J 
8.2 6.9 14.6 9.5 

I 7.7 16.4 21.7 32.7 
18900 15400 28100 24000 

7 6.5 17.2 14.8 
17400 20700 5790 18300 

735 402 759 483 
0.02 0.01 0.04 0.02 
26.4 22.4 30.5 29.8 
1280 1430 1420 1590 

0.7 U 0.74 U 0.75 U 0.65 U 
89.1 110 40.7 U 99.4 

1.1 0.6 U 0.96 0.73 
13.4 13.7 27 .3 20.9 
64.9 65.1 68.4 69.7 

Page 12 of 12 

SB25-9 SB25-9 
SB25-9-0 l SB25-9-02 

SA SA 
RI ROUND! RI ROUND! 

0.17 2 
2 4 

SOIL SOIL 
09/26/95 09/26/95 
VALUE Q VALUE Q 

3.7 U 3.7 U 
3.7 U 3.7 U 
37 U 37 U 
37 U 37 U 
1.9 U 1.9 U 
3.7 U 3.7 U 
3.7 U 3.7 U 
1.9 U 1.9 U 
1.9 U 1.9 U 

31 U 30 U 

16◄00 13400 
0.58 0.44 

5.3 6.8 
79.9 89.1 
0.73 0.76 
0.06 U 0.06 U 
2640 J 38700 J 
13.5 J 21.8 J 

8.8 18.1 
20.7 30.9 

29000 30100 
13.6 18.6 

4530 9630 
355 1700 

0.04 0.03 
26.5 53.3 
1490 1300 
0.83 J 0.91 
39.2 U 58 .6 

1.3 1.6 
29.3 23.5 
57 .8 103 
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Table F-ld 
Seneca Army Depot Activity 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-25 Surface Water Analysis Results by Sample Point 

LOC ID: SW25-1 SW25-10 SW25-2 SW25-3 SW25-4 SW25-5 
SAMPID: SW25-1 SW25-I0 SW25-2 SW25-3 SW25-4 SW25-5 

QC CODE: SA SA SA SA SA SA 
STUDY ID: PHASE I PHASE I PHASE I PHASE I PHASE I PHASE I 

MATRIX: SURFACE WATER SURFACE WATER SURFACE WATER SURFACE WATER SURFACE WATER SURFACE WATER 
SAMP. DATE: 06-Oct-95 06-Oct-95 06-0ct-95 22-Oct-95 06-0ct-95 06-Oct-95 

PARAMETER LEVEL SOURCE UNIT VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q VALUE 
Volatile Organics 

Acetone NONE UG/L 24 10 U 10 U 10 UJ 10 U 10 U 

Semivolatile Organics 
Di-n-butylphthalate NONE UG/L I J 10 U II U 10 U 10 U 10 U 

2 Dibenzofuran NONE UG/L II U IOU II U IOU 10 U IOU 
3 Diethylphthalate NONE UG/L II U 10 U II U 10 U 0.5 J 10 U 
4 PY!:ene NONE UG/L II U 10 U I J 10 U IO U 10 U 

Metals 
I Aluminum 100 NYS Class C SWQS UG/L 1110 129 J 1330 953 1500 1200 
2 Arsenic 190 NYS Class C SWQS UG/L 3.5 J 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 
3 Barium NONE UG/L 18.9 J 35 J 22.4 J 19.5 39.7 J 39.7 J 
4 Calcium NONE UG/L 22600 55700 31400 33800 52800 53500 

5 Chromium 144.2 NYS Class C SWQS UG/L 3.3 J 0.5 U 3.3 J 2 J 2.2 J 1.6 J 
6 Cobalt 5 NYS Class C SWQS UG/L 1.6 J J U I.I J I U I U 0.99 U 

7 Copper 8.1 NYS Class C SWQS UG/L 13.2 J 1.6 J 9.1 J 4.4 3.4 J 2.6 J 

8 Iron 300 NYS Class C SWQS UG/L 1300 191 1450 1040 J 1500 837 
9 Lead 1.8 NYS Class C SWQS UG/L 7 1.5 u s.s 2.8 3.3 1.5 u 

IO Magnesium NONE UG/L 1900 J 7540 3680 J 2920 7040 6900 

11 Manganese NONE UG/L 38.6 1.9 J 22.3 12.4 18.8 10.4 J 

12 Mercury NONE UG/L 0.03 J 0.04 J 0.05 J 0.02 U 0.03 J 0.02 J 

13 Nickel 68.3 NYS Class C SWQS UG/L 4 J JU 3.9 J 3 2.3 J 2.1 J 

14 Potassium NONE UG/L 12900 2870 J 9290 6170 3230 J 3910 J 

15 Silver 0.1 NYS Class C SWQS UG/L 0.79 U 0.8 U 0.8 U 0.8 U 0.8 U 0.79 U 

16 Sodium NONE UG/L 108000 57000 67900 38100 74400 69800 

17 Vanadium 14 NYS Class C SWQS UG/L 4.7 J I.I u 3.9 J 2.5 2.9 J 2.8 J 

18 Zinc 56.8 NYS Class C SWQS UG/L 22.9 2 J 70.3 16.5 10 J 6.3 J 
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Table F-ld 
Seneca Army Depot Activity 

SEAD-25 and 26 FEASIBILITY STUDY 

-25 Surface Water Analysis Results by Sample Point 

LOC ID: SW25-6 SW25-6 SW25-7 SW25-8 SW25-9 
SAMP ID: SW25-15 SW25-6 SW25-7 SW25-8 SW25-9 

QC CODE: DU SA SA SA SA 
STUDY ID: PHASE I PHASE I PHASE 1 PHASE I PHASE 1 

MATRIX: SURFACE WATER SURFACE WATER SURFACE WATER SURFACE WATER SURFACE WATER 
SAMP. DATE: 09-Oct-95 09-Oct-95 08-0et-95 08-0et-95 08-Oct-95 

PARAMETER LEVEL SOURCE UNIT VALUE Q VALUE Q VALUE Q VALUE Q VALUE 
Volatile Organics 

Acetone NONE UG/L 10 U 10 U 10 U 10 U 10 U 

Semivolatile Organics 
Di-n-butylphthalate NONE UG/L 10 U 10 U 0.5 J 10 U 10 U 

2 Dibenzofuran NONE UG/L 10 U I J 10 U 10 U 10 U 
3 Diethylphthalate NONE UG/L 10 U 10 U 10 U 10 U 10 U 
4 PY!:ene NONE UG/L 10 U 10 U 10 U 10 U 10 U 

Metals 
I Aluminum 100 NYS Class C SWQS UG/L 25.4 J 25.4 J 41.9 J 39.9 J 29.5 J 
2 Arsenic 190 NYS Class C SWQS UG/L 2.1 U 2.1 U 2.1 U 2.1 U 2.1 U 
3 Barium NONE UG/L 75.I J 75.1 J 66.1 J 66.9 J 66.3 J 
4 Calcium NONE UG/L 105000 105000 94600 95300 95800 
5 Chromium 144.2 NYS Class C SWQS UG/L 0.54 J 0.5 U 0.5 U I.I J 0.5 U 
6 Cobalt 5 NYS Class C SWQS UG/L 0.99 U 0.99 U 0.99 U 0.99 U 0.99 U 
7 Copper 8.1 NYS Class C SWQS UG/L 1.8 J 1.8 J 2.7 J 2.7 J 1.5 J 
8 Iron 300 NYS Class C SWQS UG/L 22.4 J 22.4 J 51.7 J 72.1 J 29.2 J 
9 Lead 1.8 NYS Class C SWQS UG/L 1.5 U 1.5 u 1.5 u 1.5 u 1.5 u 

IO Magnesium NONE UG/L 13300 13300 I 1800 11900 11900 
11 Manganese NONE UG/L 42.5 42.5 15.7 22.6 15.4 
12 Mercury NONE UG/L 0.024 J 0.02 U 0.02 J 0.02 J 0.03 J 

13 Nickel 68.3 NYS Class C SWQS UG/L 0.99 U 0.99 U 1.4 J 1.8 J 0.99 U 
14 Potassium NONE UG/L 3090 J 3090 J 2880 J 2820 J 2820 J 
15 Silver 0.1 NYS Class C SWQS UG/L 0.794 U 0.79 U 0.8 U 0.82 J 0.8 U 

16 Sodium NONE UG/L 213000 213000 192000 187000 187000 
17 Vanadium 14 NYS Class C SWQS UG/L I.I u I.I u I.I u 1.8 J I.I u 
18 Zinc 56.8 NYS Class C SWQS UG/L 5.5 J 5.5 J 4.2 J 3.6 J 3.3 J 
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PARAMETER 
Volatile Organics 

2-Butanone 
2 Acetone 
3 Carbon Disulfide 
4 Toluene 

Semivolatile Organics 
l 2-Methylnaphthalene 
2 Acenaphthene 
3 Acenaphthylene 
4 Anthracene 
5 Benzo{a)anthracene 
6 Benzo(a)pyrene 
7 Benzo{b )fluoranthene 
8 Benzo(g.h,i)perylene 
9 Benzo(k)fluoranthene 

l 0 Carbazole 
11 Chrysene 
12 Di-n-butylphthalate 
13 Dibenz(a,h)anthracene 
14 Dibenzofuran 
15 Fluoranthene 
16 Fluorene 
17 lndeno( 1,2,3-cd)pyrene 
18 Naphthalene 
19 Phenanthrene 
20 Pvrene 

Pesticides 
I 4,4'-DDD 
2 4,4'-DDE 
3 4,4'-DDT 
4 Aldrin 
5 Endosulfan sulfate 
6 Endrin aldehyde 
7 Endrin ketone 
8 Heptachlor 
9 Heptachlor epoxide 

10 alpha-Chlordane 
11 beta-BHC 
I 2 ~arnrna-Chlordane 

LEVEL 

4900 

45.5 
45.5 
45.5 

45.5 

45.5 

35700 

45.5 

4200 

0.35 
0.35 
0.35 
3.5 

0.028 
0.028 
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LOC ID: 
SAMPID: 

QC CODE: 
STUDY ID: 

SAMP. DEPTH TOP: 
SAMP. DEPTH BOT: 

MATRIX: 
SAMP. DATE: 

SOURCE UNIT 

NONE UG/KG 
NONE UG/KG 

NONE UG/KG 
NONE UG/KG 

NONE UG/KG 
NYS 8.A.L.C.T. UG/KG 

UG/KG 
UG/KG 

NYSH.H.B. UG/KG 
NYSH.H.8 . UG/KG 
NYSH.H.8 . UG/KG 

UG/KG 
NYS H.H.B. UG/KG 

UG/KG 
' NYSH.H.8 . UG/KG 

UG/KG 
UG/KG 
UG/KG 

NYS 8.A.L.C.T. UG/KG 
UG/KG 

NYS H.H.8. UG/KG 
UG/KG 

NYS 8.A.L.C.T. UG/KG 
NONE UG/KG 

NYSH.H.B . UG/KG 
NYSH.H.8 . UG/KG 

NYSH.H.8 . UG/KG 
NYSH.H.B. UG/KG 

UG/KG 
UG/KG 
UG/KG 

NYSH.H.B. UG/KG 
NYSH.H.B. UG/KG 

NONE UG/KG 
NONE UG/KG 
NONE UG/KG 

Table F-le 
Seneca Army Depot Activity 

SEAD-25 and 26 FEASfBILITY STUDY 

SEAD-25 Sediment Analysis Results by Sample Point 

SD25-I SD25-10 SD25-2 SD25-3 SD25-3 SD25-4 
SD25-1 SD25-I0 SD25-2 SD25-30 SD25-3 SD25-4 

SA SA SA DU SA SA 
PHASE I PHASE I PHASE l PHASE l PHASE I PHASE I 

0 0 0 0 0 0 
0.25 0.17 0.17 0.17 0.17 0.25 

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT 
06-Oct-95 06-Oct-95 06-0ct-95 22-0ct-95 22-Oct-95 06-0ct-95 

VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q 

14 U 12 U 14 U 17 U 14 U 15 U 
7 J 12 U 8 J 17 U 14 U 5 J 

14 U 12 U 14 U 17 U 14 U 15 U 
14 U 12 U 14 U 17 U 14 U 15 U 

1700 U 450 U 460 U 440 U 440 U 500 U 
130 J 450 U 460 U 440 U 440 U 500 U 
610 J 450 U 90 J 440 U 440 U 500 U 
840 J 450 U 180 J 47 J 44 J 500 U 

3500 450 U 600 220 J 210 ,J 500 U 
3600 450 U 770 300 J 270 J 500 U 
1700 U 450 U 1200 240 J 220 J 500 U 
1500 J 450 U 550 260 J 240 J 500 U 
6300 450 U 460 U 400 J 300 J 500 U 

270 J 450 U 230 J 440 U 440 U 500 U 
4900 450 U 970 370 UJ 330 UJ 500 U 
1700 U 450 U 460 U 440 U 440 U 500 U 
1200 J 450 U 400 J 120 J 97 J 500 U 
1700 U 450 U 460 U 440 U 440 U 500 U 
7300 450 U 1700 6 10 560 56 J 

340 J 450 U 87 J 440 U 440 U 500 U 
2500 450 U 570 240 J 200 J 500 U 
1700 U 450 U 460 U 440 U 440 U 500 U 
3800 450 U 950 310 J 280 J 500 U 
9000 450 U 1500 500 520 74 J 

16 .J 4.5 U 4.6 U 4.4 U 4.4 U 5 U 
19 J 4.5 U 14 J 3J 2.4 J 5 U 
34 4.5 U 18 4.2 J 2.6 J 5 U 
6J 2.3 U 2.1 J 2.2 U 2.3 U 2.6 U 

3.6 J 4.5 U 4.6 U 4.4 U 4.4 U SU 
5.2 U 4.5 U 4.6 U 4.4 U 14 J SU 
14 J 4.5 U 4.2 J 4.4 U 4.4 U SU 

2.7 U 2.3 U 2.4 U 2.2 U 2.3 U 2.6 U 
1.9 J 2.3 U 2.4 U 2.2 U 2.3 U 2.6 U 

2 J 2.3 U 2.4 U 2.3 U 2.2 U 2.6 U 
1.7 J 2.3 U 2.4 U 2.3 U 2.2 U 2.6 U 
2.7 U 2.3 U 2.4 U 2.3 U 2.2 U 2.6 U 
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TablcF- lc 
Seneca Army Depot Activity 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-25 Sediment Analysis Results by Sample Point 

LOC ID: SD25-1 SD25-I0 SD25-2 SD25-3 SD25-3 SD25-4 
SAMP ID: SD25-1 SD25-I0 SD25-2 SD25-30 SD25-3 SD25-4 

QC CODE: SA SA SA DU SA SA 
STUDY ID: PHASE 1 PHASE I PHASE I PHASE I PHASE I PHASE I 

SAMP DEPTH TOP: 0 0 0 0 0 0 
SAMP DEPTH BOT: 0.25 0.17 0.17 0.17 0.17 0.25 

MATRIX: SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT 
SAMP. DATE: 06-Oct-95 06-Oct-95 06-0ct-95 22-0ct-95 22-0ct-95 06-0ct-95 

PARAMETER LEVEL SOURCE UNIT VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q 

Metals 
I Aluminum NONE MG/KG 10000 I 0400 9560 121 00 15600 10900 
2 Antimony 2 Lowest Effect Level MG/KG 0.87 0.54 0.55 0.57 UJ 0.66 J 0.4 U 
3 Arsenic 6 Lowest Effect Level MG/KG 5.7 7.3 4.4 5.1 J 7.7 J 4 
4 Barium NONE MG/KG 58.5 65.4 51.8 65 .3 85.7 73 .7 
5 Beryllium NONE MG/KG 0.55 0.54 0.47 0.6 0.8 0.6 
6 Cadmium 0.6 Lowest Effect Level MG/KG 0.06 U 0.07 U 0.04 U 0.08 U 0.05 U 0.05 U 
7 Calcium NONE MG/KG 89100 J 9940 J 51300 J 17600 16800 8170 J 
8 Chromium 26 Lowest Effect Level MG/KG 17.9 R 18.2 R 15.1 R 18.6 R 24.1 R 16.2 R 
9 Cobalt NONE MG/KG 8.4 9 74 8.9 !5.3 7.7 

10 Copper 16 Lowest Effect Level MG/KG 28.1 18.4 20.8 24 35.6 J 17.7 
II Iron 20000 Lowest Effect Level MG/KG 17200 20800 17100 21900 33200 18900 
12 Lead 31 Lowest Effect Level MG/KG 94.8 11.2 47.7 20.4 24.5 34.1 
13 Magnesium NONE MG/KG 11500 4260 12300 5690 6490 3830 
14 Manganese 460 Lowest Effect Level MG/KG 389 452 394 411 711 370 
15 Mercury 0.15 Lowest Effect Level MG/KG 0.04 0.02 0.05 0.05 0.12 0.05 
16 Nickel 16 Lowest Effect Level MG/KG 24.3 31.S 22.2 27.4 40.9 22 
17 Potassium NONE MG/KG 1920 1630 1430 1690 J 1870 J 1270 
18 Selenium NONE MG/KG 0.73 J 0.89 U 0.61 J 0.96 UJ 0.78 J 0.77 J 
19 Silver I Lowest Effect Level MG/KG 0.97 U 1.2 u 0.78 U 0.21 U 0.14 U 0.94 U 
20 Sodium NONE MG/KG 587 85 .3 254 460 631 183 
21 Thallium NONE MG/KG 0.98 0.8 0.45 U 0.78 U 0.54 U 0.87 
22 Vanadium NONE MG/KG 28 18.7 19.2 22.5 27.9 18.7 
23 Zinc 120 Lowest Effect Level MG/KG IOI 71 80.8 88.1 !02 66.8 

Other Analyses 
Total Petroleum Hydrocarbons NONE MG/KG 579 !35 142 102 92 46 U 
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PARAMETER 
Volatile Organics 

2-Butanone 
2 Acetone 
3 Carbon Disulfide 
4 Toluene 

Semivolatile Organics 
I 2-Methylnaphthalene 
2 Acenaphthene 
3 Acenaphthylene 
4 Anthracene 
5 Benzo(a)anthracene 
6 Benzo(a)pyrene 
7 Benzo(b )fluoranthene 
8 Benzo(g.h,i)pcrylene 
9 Benzo(k)fluoranthene 

IO Carbazole 
I I Chrysene 
12 Di-n-butylphthalate 
13 Dibenz(a.h)anthracene 
I 4 Dibenzofuran 
I 5 Fluoranthene 
16 Fluorene 
17 Indeno( I ,2,3-cd)pyrene 
I 8 Naphthalene 
19 Phenanthrene 
20 Pvrene 

Pesticides 
I 4,4'-DDD 
2 4,4'-DDE 
3 4,4'-DDT 
4 Aldrin 
5 Endosulfan sulfate 
6 Endrin aldehyde 
7 Endrin ketone 
8 Heptachlor 
9 Heptachlor epox.ide 

IO alpha-Chlordane 
I I beta-BHC 
12 l(alllJlla-Chlordane 

LEVEL 

4900 

45 .5 
45.5 
45.5 

45.5 

45.5 

35700 

45.5 

4200 

0.35 
0.35 
0.35 
3.5 

0.028 
0.028 
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LOC ID: SD25-5 
SAMP ID: SD25-5 

QC CODE: SA 
STUDY ID PHASE I 

SAMP. DEPTH TOP: 0 
SAMP. DEPTH BOT: 0.25 

MATRIX: SEDilvlENT 
SAMP DATE: 06-Oct-95 

SOURCE UNIT VALUE Q 

NONE UG/KG 15 U 
NONE UG/KG 15 U 
NONE UG/KG 15 U 
NONE UG/KG 15 U 

NONE UG/KG 540 U 
NYS B.AL.C.T. UG/KG 540 U 

UG/KG 540 U 
UG/KG 540 U 

NYSH.H.B. UG/KG 540 U 
NYS H.H.B. UG/KG 540 U 
NYS H.H.B. UG/KG 64 J 

UG/KG 540 U 
NYSH.H.B UG/KG 540 U 

UG/KG 540 U 
NYS H.H.B. UG/KG 65 J 

UG/KG 540 U 
UG/KG 540 U 
UG/KG 540 U 

NYS B A.L.C.T. UG/KG 110 l 
UG/KG 540 U 

NYSH.H.B. UG/KG 540 U 
UG/KG 540 U 

NYS B.AL.C.T. UG/KG 540 U 
NONE UG/KG I JO J 

NYSH.H.B. UG/KG 5.4 U 
NYS H.H.B. UG/KG 5.4 U 
NYS H.1-1.B. UG/KG 5.4 U 
NYSJ-11-1.B. UG/KG 2.8 U 

UG/KG 5.4 U 
UG/KG 5.4 U 
UG/KG 5.4 U 

NYSH.H.B. UG/KG 2.8 U 
NYSH.H.B. UG/KG 2.8 U 

NONE UG/KG 2.8 U 
NONE UG/KG 2.8 U 
NONE UG/KG 2.8 U 
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Table F-le 
Seneca Anny Depot Activity 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-25 Sediment Analysis Results by Sample Point 

SD25-6 SD25-6 SD25-7 SD25-8 SD25-9 
SD25-15 SD25-6 SD25-7 SD25-8 SD25-9 

DU SA SA SA SA 
PHASE 1 PHASE I PHASE I PHASE 1 PHASE I 

0 0 0 0 0 
0.17 0.17 0.25 0.25 0.25 

SEDIMENT SEDilvlENT SEDIMENT SEDilvlENT SEDlMENT 
09-0ct-95 09-Oct-95 08-0ct-95 08-0ct-95 08-0ct-95 

VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q 

13 U 2 J 12 J 17 J 15 J 
13 U 12 U 26 Ul 39 UJ 36 UJ 
13 U 12 U 3 J 24 Ul 36 Ul 
13 U 12 U 26 Ul 3 J 36 UJ 

8100 R 230 J 8900 U 3500 U 190 J 
8100 R 520 l I JOO J 610 J 260 J 
8100 R 770 J 2100 J 3500 2100 
830 J 3100 3700 J 3700 2500 

2200 J 5800 8500 J 9000 4500 
2300 J 5100 12000 13000 6600 
1800 J 8000 15000 21000 13000 
1600 J 2700 11000 19000 7300 
2500 J 2200 U 8900 U 3500 U 1700 U 
8100 R 1400 l 8900 U 1400 J 1000 J 
2400 J 6800 11000 11000 5700 
2900 l 2200 U 8900 U 3500 U 1700 U 
8100 R 1600 l 5900 l 7100 2900 
8100 R 440 J 8900 U 540 J 180 J 
3700 J 13000 21000 14000 8200 
8100 R 1300 l 8900 U 1300 J 550 J 
1600 J 2400 9200 14000 6900 
8100 R 320 l 8900 U 440 J 200 J 
1600 l 9500 8300 J 5900 2600 
4000 J 13000 14000 18000 9000 

32 J 27 J 550 J 480 J 300 J 
11 J 11 J 45 J 120 UJ 140 UJ 
16 J 15 J 93 J 120 Ul 140 UJ 
2.4 J 4.8 J 46 Ul 63 Ul 71 UJ 

4U 4U 89 Ul 120 Ul 140 Ul 
4U 4U 89 Ul 120 Ul 140 Ul 

12 J 14 J 52 l 120 Ul 140 Ul 
2.1 U 2.1 U 46 J 63 UJ 71 Ul 
2.4 J 2.l J 46 UJ 63 Ul 71 UJ 
6.2 6.5 56 l 45 J 64 J 
2.1 U 2.1 U 46 Ul 63 UJ 71 UJ 
7.1 l 7.7 J 62 l 50 l 69 J 
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Table F-le 
Seneca Army Depot Activity 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-25 Sediment Analysis Results by Sample Point 

LOCID: SD25-5 SD25-6 SD25-6 SD25-7 SD25-8 SD25-9 
SAMPID: SD25-5 SD25-15 SD25-6 SD25-7 SD25-8 SD25-9 

QC CODE: SA DU SA SA SA SA 
STUDY ID: PHASE I PHASE I PHASE I PHASE I PHASE I PHASE I 

SAMP. DEPTH TOP: 0 0 0 0 0 0 
SAMP. DEPTH BOT: 0.25 0.17 0.17 0.25 0.25 0.25 

MATRIX: SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT 
SAMP DATE: 06-Oct-95 09-Oct-95 09-Oct-95 08-Oct-95 08-Oct-95 08-0ct-95 

PARAMETER LEVEL SOURCE UNIT VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q 

Metals 
I Aluminum NONE MG/KG 14300 1720 2330 3430 J 9310 J 21900 J 
2 Antimony 2 Lowest Effect Level MG/KG 0.7 U 0.54 U 0.4 U 0.86 J 1.4 UJ 3.4 J 
3 Arsenic 6 Lowest Effect Level MG/KG 4.9 1.9 2.3 3 J 6.2 J 12.2 J 
4 Barium NONE MG/KG 86.1 22 21.3 39.3 J 77.3 J 133 J 
5 Beryllium NONE MG/KG 0.68 0.16 0.21 0.19 J 0.51 J I.I J 
6 Cadmium 0.6 Lowest Effect Level MG/KG 0.1 U 0.16 0. 18 1.2 J 2.5 J 2.7 J 
7 Calcium NONE MG/KG 37100 J 139000 J 169000 J 47100 J 106000 J 55700 J 
8 Chromium 26 Lowest Effect Level MG/KG 21.9 R 7.5 R 76.6 J 27.9 R 39.5 R 59 R 
9 Cobalt NONE MG/KG 9.9 2.3 2.9 3.9 J 8.8 J 26.7 J 

JO Copper 16 Lowest Effect Level MG/KG 22.5 10.8 18.4 48.2 J 96.6 J 116 J 
11 lron 20000 Lowest Effect Level MG/KG 24800 6590 7390 8020 J 18000 J 54700 J 
12 Lead 31 Lowest Effect Level MG/KG 19 92.2 327 175 J 222 J 378 J 
I 3 Magnesium NONE MG/KG 8520 13000 13200 5080 J 12100 J 14400 J 
14 Manganese 460 Lowest Effect Level MG/KG 364 227 277 129 J 328 J 835 J 
15 Mercury 0.15 Lowest Effect Level MG/KG 0.05 0.01 0.01 U 0.1 I J 0.22 J 0.38 J 
16 Nickel 16 Lowest Effect Level MG/KG 32.2 6.9 8.2 12.3 J 29.l J 72.6 J 
17 Potassium NONE MG/KG 2630 609 739 718 J 2180 J 3270 J 

18 Selenium NONE MG/KG I 3 J 0.9 U 0.67 U I .3 UJ 2.4 UJ 2.9 UJ 

19 Silver I Lowest Effect Level MG/KG 1.6 U 1.3 u 0.94 U 3.4 J 6.6 J 10.2 J 
20 Sodium NONE MG/KG 174 197 205 509 J 485 832 J 
21 Thallium NONE MG/KG I.I 0.73 U 0.54 U I.I u 1.9 U 2.4 U 

22 Vanadium NONE MG/KG 254 6.1 7.7 17.3 J 42.3 J 84.6 J 

23 Zinc 120 Lowest Effect Level MG/KG 82.5 55.8 60.3 141 J 272 J 541 J 

Other Analyses 
Total Petroleum Hydrocarbons NONE MG/KG 87 1080 1360 6230 7780 2810 
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PAKAMETEK 
I 1,2,4-Trimethylbenzene 
2 1,3,5-Trimethylbenz.cne 
3 Acetone 
4 Benzene 
5 Chloromcthanc 
6 Ethylbenz.cne 
7 lsopropylbenzene 
8 Naphthalene 
9 Toluene 

IO Xylene (total) 
11 n-Butylbcnz.cne 
12 n-Propylbenzene 
13 p-lsopropylloluene 
14 sec-Butylbenzene 
15 tcrt-Butvlbenz.cne 

Semivolatilcs 
I 2-Methylnaphthalcne 
2 Acenaphthenc 
3 Dibenzofuran 
4 Diethylphthalate 
.5 Fluorene 
6 Naphthalene 
7 Phenanthrene 

Pesticides/PCBs 
Endosulfan 11 

2 Heptachlor 

Metals 
I Aluminum 
2 Antimony 
3 Arsenic 
4 Barium 
5 Beryllium 
6 Calcium 
7 Chromiwn 
8 Cobalt 
9 Copper 

10 Iron 
11 Lead 
12 Magnesium 
13 Manganese 
14 Mercury 
15 Nickel 
I 6 Potassium 
17 Selenium 
18 Sodium 
19 Thallium 
20 Vanadium 
21 Zinc 

Other Analyses 
Nitrate/Nitrite-Nitrogen 

2 Total Petroleum Hydrocarbons 

h:lengls<neca\sead25\f.,\draftlappendlappt\sead26\tablf-2a.wk4 

LEVEL 

50 
0.7 
5 
5 

50 
5 
5 

50 
50 
50 
50 
50 
50 
50 

0.05 

25 
1000 

10 
50 

200 
300 
25 

300 
2 

10 
20000 

300 

~UUKCE 
NONE 
NON E 

NYSClassGA 
NYSClassGA 
NYSC!assGA 
NYSC!ass GA 

NONE 
NYSClassGA 
NYSClassGA 
NYSClassGA 

NONE 
NONE 
NONE 
NONE 
NONE 

NYSClassGA 
NYSClassGA 
NYSClassGA 
NYSClassGA 
NYS Class GA 
NYSClassGA 
NYSC!assGA 

NONE 
NYSC!ass GA 

NONE 
NONE 

NYSClassGA 
NYSClassGA 

NONE 
NYSClass GA 
NYSClassGA 

NONE 
NYSClassGA 
NYSC!ass GA 
NYSClassGA 

NONE 
NYSClassGA 
NYSClassGA 

NONE 
NONE 

NYSClassGA 
NYSClassGA 

NONE 
NONE 

NYS Class GA 

NONE 
NONE 

LOC ID. 
SAMP ID: 

QC CODE: 
STUDY ID: 

Table F-2a 
Seneca Army Depot Activity 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-26 Groundwater Analysis Results by Sample Point 

MW26-I MW26-I MW26-I MW26-I0 
MW26- J-1 MW26-J 26001 MW26-I0 

SA SA SA SA 
ESI RJ ROUND! RJ ROUND2 RIROUNDI 

MW26-10 MW26-JJ MW26- JJ 
26012 MW26-11 26013 

SA SA SA 
RJ ROUND2 RJ ROUND! RI ROUND2 

MATRIX: GROUNDWATER GROUNDWATER GROUNDWATER GROUNDWATER GROUNDWATER GROUNDWATER GROUNDWATER 
SAMP. DATE: 

UNII 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

UG/L 
UG/L 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

MG/L 
MG/L 

21-Jan-94 

VALUE U 

IO U 
10 U 
JO U 
10 U 

10 U 
10 U 

JOU 
IOU 
10 U 

0.6 J 
IOU 
10 U 
JOU 

0.12 UJ 
0.062 UJ 

188 J 
21.5 U 
0.8 U 

31.9 J 
0.4 U 

l15000 
2.6 U 
4.4 U 
3.1 U 
286 
0.5 U 

16700 
529 
0.05 J 

4 U 
10200 

0.7 U 
J-0300 

1.2 U 
3.7 U 

26.7 

1.18 
0.41 U 

13-Nov-95 

VALUE Q 
0.5 U 
0.5 U 

5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 

II U 
II J 
II U 
II U 
II U 
II U 
II U 

0.11 U 
0.054 U 

457 
2.2 U 
2.1 U 

33.2 
0.27 U 

121000 
4.7 
I.I 
5.7 

867 
7.8 

16600 
27.5 
0.02 U 
6.2 

3620 
3.7 U 

24600 
4.3 
1.3 J 

. 20.5 

0.39 U 
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11 -Apr-96 

VALUE Q 
0.5 U 
0.5 U 

5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 

12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 

0.088 J 
0.03 J 

38.7 
1.4 

4 U 
29.9 
0.1 U 

llOOOO 
0.73 
0.9 U 

J U 
58.4 J 

1.9 U 
15500 

2.5 
0.2 U 
1.6 U 

3860 J 
3.4 U 

34800 
4.7 U 
I.I u 
3.1 J 

0.43 U 

16-Nov-95 

VALUE Q 
0.5 UJ 
0.5 UJ 

5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 

II U 
II U 
II U 
II U 
II U 
11 U 
11 U 

0.11 U 
0.054 U 

125 
2.2 U 
2.1 U 
103 

0.27 U 
299000 

0.5 U 
1.4 
1.2 

202 
1.5 u 

39000 
947 
0.02 U 
3.6 

33600 
3.7 U 

30300 
4 

I.I u 
3.7 

0.41 U 

27-Mar-96 

VALUE 0 
0.5 UJ 
0.5 UJ 

5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 

IOU 
10 U 
IOU 
IOU 
IOU 
JOU 
JO U 

0.1 U 
0.05 U 

19.5 U 
2.3 U 
3.5 U 
2.6 U 

0.13 U 
109 U 
1.3 u 
I.I u 

0,94 U 
21.5 U 
I.I u 

78.8 U 
0.62 U 
0.1 U 
1.7 U 

98.2 U 
3.4 U 
170 U 
3.5 U 
1.2 U 
I.I u 

0.4 U 

16-Nov-95 

VALUE 0 
0.5 UJ 
0.5 UJ 

5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 

II U 
II U 
11 U 
11 U 
II U 
11 U 
11 U 

0.1 U 
0.052 U 

144 
2.2 U 
2.1 U 

86.5 
0.27 U 

116000 
0.82 

4 
1.3 

1580 
1.5 u 

28700 
5780 
0.02 U 
7.1 

82000 
3.7 U 

3680 
3 U 

I.I u 
5.1 

0.4 U 

12-Apr-96 

VALUE 0 
0.5 U 
0.5 U 

5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 

12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 

0,12 U 
0.058 U 

291 
I U 

5.7 
86.6 
0.1 U 

106000 
I.I 
5.4 
1.8 

3540 J 
1.9 U 

29700 
5290 

0.2 U 
5.7 

86800 J 
3.4 U 

3430 
4.7 U 
I.I u 

7 J 

0.45 U 
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PARAMETER 
I 1,2,4-Trimethylbenzenc 
2 I ,3,5-Trimethylbcnzcne 
3 Acetone 
4 Benzene 
5 Chloromethane 
6 Ethylbcnz.enc 
7 lsopropylbcnzcnc 
8 Naphthalene 
9 Toluene 

IO Xylene (total) 
11 n-Butylbcnzcne 
12 n-Propylbcnzcne 
13 p-lsopropyltoluenc 
I 4 sec-Butylbcnzcne 
I 5 tert-Butvlbenzcne 

Semivolatiles 
I 2-Methylnaphthalene 
2 Acenaphthene 
3 Dibenzofuran 
4 Diethylphthalate 
5 Fluorene 
6 Naphthalene 
7 Phenanthrenc 

Pesticides/PCB, 
Endosulfan II 

2 Heptachlor 

Metals 
I Aluminum 
2 Antimony 
3 Arsenic 
4 Barium 
5 Beryllium 
6 Calcium 
7 Chromium 
8 Cobalt 
9 Copper 

IO Iron 
I I Lead 
12 Magnesium 
13 Manganese 
14 Mercury 
15 Nickel 
16 Potassium 
17 Selenium 
18 Sodium 
19 Thallium 
20 Vanadium 
21 Zinc 

Other Analyses 
Nitrate/Nitrite-Nitrogen 

2 Total Petroleum Hydrocarbons 
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LEVEL 

50 
0.7 
5 
5 

50 
5 
5 

50 
50 
50 
50 
50 
50 
50 

0.05 

25 
1000 

JO 
50 

200 
300 
25 

300 
2 

10 
20000 

300 

~OUK<.;E 
NONE 
NONE 

NYSClassGA 
NYSClass GA 
NYSC!ass GA 
NYSClassGA 

NONE 
NYSClassGA 
NYSClassGA 
NYSClassGA 

NONE 
NONE 
NONE 
NONE 
NONE 

NYSC!ass GA 
NYSC!ass GA 
NYS Class GA 
NYSClass GA 
NYSClass GA 
NYSClassGA 
NYSClassGA 

NONE 
NYS Class GA 

NONE 
NONE 

NYSC!assGA 
NYSClassGA 

NONE 
NYSClassGA 
NYSClassGA 

NONE 
NYSClassGA 
NYSClassGA 
NYSClassGA 

NONE 
NYSClass GA 
NYSClassGA 

NONE 
NONE 

NYSClassGA 
NYSClassGA 

NONE 
NONE 

NYSClassGA 

NONE 
NONE 

Table F-2a 
Seneca Anny Depot Activity 

SEAD-25 and 26 FEASIBILITY STIJDY 

-26 Groundwater Analysis Results by Sample Point 

LOC ID: MW26-3 MW26-3 MW26-3 MW26-4 MW26-4 MW26-4 
SAMP ID: MW26-3- l MW26-3 26003 MW26-4- l MW26-4 26004 

QC CODE: SA SA SA SA SA DU 
STIJDY ID: ESI RI ROUND! RI ROUND2 ESI RI ROUND! RI ROUND2 

MATRIX: GROUNDWATER GROUND WATER GROUNDWATER GROUNDWATER GROUNDWATER GROUNDWATER 
SAMP. DATE: 22-Jan-94 05-Nov-95 09-Apr-96 22-Jan-94 08-Nov-95 09-Apr-96 

UN I! 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

UG/L 
UG/L 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

MG/L 
MG/L 

VALUE O 

JOU 
JOU 
JOU 
JOU 

JOU 
JO U 

JOU 
JOU 
JOU 
10 U 
JO U 
JOU 
10 U 

0.11 UJ 
0.054 UJ 

665 
21.6 U 

1.3 J 
83.8 J 
0.4 U 

194000 
2.6 U 
4.4 J 
3.1 U 

858 
0.61 J 

36500 
4280 
004 U 

4.7 J 
4480 J 
0.85 J 

11600 
1.2 U 
3.7 U 

13.9 J 

0.04 
0.41 

VALUE O 
0.5 UJ 
0.5 UJ 

5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0 5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 

JOU 
JO U 
JOU 
JO U 
JOU 
JOU 
JOU 

0.1 U 
0.051 U 

342 
2.2 U 
2.1 U 

76.3 
0.27 U 

184000 
4 
J U 

2.3 
554 
2.3 J 

33600 
3540 
0.02 U 
21.8 
3370 

3.7 U 
9960 

3.3 
I.I u 
7.3 J 

0.38 U 

page 2 of 4 

VALUE Q 

0.5 UJ 
0.5 UJ 

5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 

JOU 
JOU 
JOU 
JOU 
10 U 
10 U 
JOU 

0.1 U 
0.052 U 

121 
J U 
4 U 

69.8 
0.1 U 

183000 
0.7 U 
0.9 U 

J U 
169 J 
1.9 U 

33600 
2100 

0.2 U 
2.7 

3020 J 
3.4 u 

9170 
4.7 U 
I.I U 
2.3 

0.39 U 

VALUE Q 

JO U 
10 U 
JO U 
10 U 

10 U 
JOU 

II U 
II U 
I I U 

0.5 J 
II U 
II U 
II U 

0.11 UJ 
0.055 UJ 

73300 
21.5 U 
32.6 
399 
3.4 J 

199000 
122 
62.2 

92 
145000 

32.9 
60900 
2770 
0.14 J 
163 

108000 
2 J 

14600 
1.2 U 
I JO 
JSS 

3.6 
0.37 U 

VALUE Q 

0.5 U 
0.5 U 

5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 

II U 
II U 
II U 
II U 
II U 
II U 
II U 

0.11 U 
0.053 U 

22 
2.2 U 
2.1 U 
83 

0.27 U 
180000 

0.5 U 
IU 

2.3 
20 
1.5 u 

30600 
I.I 

0.02 U 
1.3 

96200 
3.7 U 

14200 
4.3 
I.I u 
1.6 

0.43 U 

VALUE 0 
0.5 UJ 
0.5 UJ 

5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.4 J 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 

10 U 
10 U 
JOU 
10 U 
JOU 
JOU 
10 U 

0.1 U 
0.052 U 

34.5 U 
JU 
4 U 

70.6 
0.1 U 

166000 
0.7 U 
0.9 U 
1.4 

28.1 
1.9 U 

29400 
10 

0.2 U 
1.6 U 

85600 J 
3.4 U 

12200 
4.7 U 
I.I u 
I.I 

0.41 U 

MW26-4 
26006 

SA 
RIROUND2 

GROUNDWATER 
09-Apr-96 

VALUE 0 
0.5 UJ 
0.5 UJ 

5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.4 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 

JO U 
10 U 
JOU 
JO U 
JO U 
JOU 
10 U 

0.11 U 
0.055 U 

34.5 U 
JU 
4 U 

71.6 
0.1 U 

168000 
0.7 U 
0.9 U 
1.8 

21.7 U 
1.9 U 

29800 
JO.I 
0.2 U 
1.6 U 

86800 J 
3.4 U 

12400 
4.7 U 
I.I U 
I.I 

0.4 U 
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PARAMcTIR 
I 1.2.4-Trimethylbenzene 
2 1,3,5-Trimethylbenzene 
3 Acetone 
4 Benzene 
5 Ch1oromethane 
6 Ethylbenzene 
7 lsopropylbenzene 
8 Naphthalene 
9 Toluene 

IO Xylene (total) 
11 n-Butylbenzene 
12 n-Propylbenzene 
13 p-lsopropyltoluene 
14 scc-Butylbcnzene 
15 tert-Butvlbenzene 

Semivolatiles 
I 2-Methylnaphthalene 
2 Acenaphthenc 
3 Dibenzofuran 
4 Diethylphthalate 
5 F1uorenc 
6 Naphthalene 
7 Phcnanthrene 

Pesticides/PCBs 
Endosulfan II 
Heptachlor 

Metals 
I Aluminum 
2 Antimony 
3 Arsenic 
4 Bariwn 
5 Berylliwn 
6 Calciwn 
7 Chromium 
8 Cobalt 
9 Copper 

10 Iron 
II Lead 
12 Magnesiwn 
I 3 Manganese 
14 Mercwy 
15 Nickel 
16 Potassium 
17 Seleniwn 
18 Sodiwn 
19 Thalliwn 
20 Vanadiwn 
21 Zinc 

Other Analyses 
Nitrate/Nitrite-Nitrogen 

2 Total Petrolewn Hydrocarbons 
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LEVEL 

50 
0.7 
5 
5 

50 
5 
5 

50 
50 
50 
50 
50 
50 
50 

0.05 

25 
1000 

10 
50 

200 
300 
25 

300 
2 

10 
20000 

300 

SOURCE 
NONE 
NONE 

NYSClass GA 
NYS Class GA 
NYSClassGA 
NYSClassGA 

NONE 
NYSClassGA 
NYSClassGA 
NYSClassGA 

NONE 
NONE 
NONE 
NONE 
NONE 

NYSClassGA 
NYSClassGA 
NYSClassGA 
NYSClassGA 
NYSClassGA 
NYSClassGA 
NYSClassGA 

NONE 
NYS Class GA 

NONE 
NONE 

NYSClassGA 
NYS Class GA 

NONE 
NYSClassGA 
NYSClassGA 

NONE 
NYSClassGA 
NYSClassGA 
NYSClassGA 

NONE 
NYSClassGA 
NYS Class GA 

NONE 
NONE 

NYSClassGA 
NYS Class GA 

NONE 
NONE 

NYSClassGA 

NONE 
NONE 

Table F-2a 
Seneca Anny Depot Activity 

SEAD-25 and 26 FEASIBILITY STUDY 

-26 Groundwater Analysis Results by Sample Point 

LOC ID: MW26-5 MW26-5 
SAM P ID: MW26-5 26007 

QC CODE. SA SA 
STUDY ID: RI ROUND I RI ROUND2 

MATRIX: GROUND WATER GROUNDWATER 
SAMP DATE: 

UNIT 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UGIL 

UGIL 
UG/L 
UGIL 
UG/L 
UG/L 
UG/L 
UGIL 

UG/L 
UG/L 

UG/L 
UGIL 
UGIL 
UG/L 
UGIL 
UG/L 
UG/L 
UGIL 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

MG/L 
MG/L 

05-Nov-95 

VALUE 0 
0.5 UJ 
0.5 UJ 

5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 Ul 
0.5 UJ 
0.5 Ul 
0.5 Ul 
0.5 Ul 
0.5 UJ 
05 Ul 
0.5 UJ 

IOU 
10 U 
IO U 
IOU 
10 U 
10 U 
10 U 

0.1 U 
0.052 U 

26.7 
2.2 U 
2.1 U 

90.6 
0.27 U 

226000 
0.5 U 
1.5 
0.7 U 

28.8 
1.5 u 

39400 
947 
0.02 U 
2.8 

9060 
3.7 U 

16600 
7.6 
I.I J 
2.2 

0.42 U 

27-Mar-96 

VALUE 0 
0.5 U 
0.5 U 

5 R 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 

II U 
II U 
II U 
II U 
II U 
II U 
II U 

0.1 U 
0.052 U 

262 
2.3 U 
3.5 U 

65.7 
0.13 U 

195000 
1.3 U 
I.I u 
I.I 

461 
I.I u 

34000 
197 
0.1 U 
1.9 

5320 
3.4 U 

I 1800 
3.5 U 
1.2 U 
3.8 

0.43 U 
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MW26-6 MW26-6 MW26-7 MW26-7 MW26-7 
MW26-6 26008 MW26-70 MW26-7 26009 

SA SA DU SA SA 
RI ROUND I RI ROUND2 RI ROUND! RI ROUND! RI ROUND2 

GROUND WATER GROUND WATER GROUNDWATER GROUNDWATER GROUNDWATER 
05-Nov-95 26-Mar-96 14-Nov-95 14-Nov-95 28-Mar-96 

VALUE 0 
0.5 Ul 
0.5 UJ 

5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 Ul 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 Ul 

II U 
II U 
II U 
II U 
II U 
II U 
II U 

0.1 U 
0.052 U 

26.3 
2.2 U 
2.1 U 

68.3 
0.27 U 

100000 
0.5 U 

0.99 U 
0.69 U 
44.8 

1.5 U 
22000 

908 
0.02 U 
2.2 

6930 
3.7 U 

5370 
5.4 
I.I u 
2.2 

0.39 U 

VALUE 0 
0.5 U 
0.5 U 

5 R 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 

11 - U 
II U 
II U 
II U 
II U 
II U 
II U 

0.1 U 
0.05 U 

88.2 J 
2.3 U 
3.5 U 

41.1 
0.13 U 

87200 
1.3 u 
I.I U 

0.94 U 
191 
I.I u 

18700 
457 
0.1 U 
1.7 u 

4850 
3.4 U 

3980 
3.5 U 
1.2 U 
5.2 

0.41 U 

VALUE 0 
6 
2 
5 U 
1 

0.5 U 
6 
3 
6 

0.5 U 
2 

0.5 U 
3 
2 
2 

0.5 U 

10 
4 J 
3 J 

IOU 
5 J 

14 
2 J 

0.1 UJ 
0.052 UJ 

429 
2.2 U 

19.5 
122 

0.27 U 
141000 

5.9 
1.5 

0.98 
7180 

1.8 
18200 
4130 
0.02 U 
15.5 J 

4230 
3.7 U 

12400 
4.8 
1.2 J 
6.8 J 

0.4 U 

VALUE 0 
II 
3 
5 
2 

0.5 U 
7 
3 

10 
0.5 U 

2 
0.5 U 

3 
3 
2 

0.3 J 

7 J 
3 J 
3 J 

10 U 
5 J 

II 
4 J 

0.1 Ul 
0.052 Ul 

286 
2.2 U 
18 

124 
0.27 U 

141000 
5.5 
1.5 

0.85 
7250 

1.5 U 
18100 
4190 
0.02 U 

7.5 
4210 

3.7 U 
12400 

3.1 
I.I u 
8.8 J 

0.39 U 

VALUE 0 
17 
7 
5 R 
1 

0.7 
8 
5 

15 
0.5 U 

5 
3 
6 
6 
4 

0.6 

10 U 
7U 
4 U 

25 U 
7 U 

18 U 
5 U 

0.1 U 
0.05 U 

54.1 J 
2.3 U 
10 

78.3 
0.13 U 

91000 
1.3 u 
I.I 

0.94 U 
7410 

I. I U 
10600 
3530 

0.1 U 
1.7 u 

3430 
3.4 U 

5760 
3.5 U 
1.2 U 
1.5 

0.8 
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t'J\IV\Mtlt:.K. 

I 1,2,4-Trimethylbenzene 
2 1,3,5-Trimethylbenzene 
3 Acetone 
4 Benzene 
5 Chloromethane 
6 Ethylbenzene 
7 lsopropylbenzene 
8 Naphthalene 
9 Toluene 

IO Xylene (total) 
11 n-Butylbenzene 
12 n-Propylbenzene 
13 p-lsopropyltolucne 
14 sec-Butylbenzene 
15 tert-Butvlbenzene 

Scmivolatiles 
I 2-Methylnaphthalene 
2 Acenaphthene 
3 Dibenzofuran 
4 Diethylphthalate 
.5 Fluorcne 
6 Naphthalene 
7 Phenanthrcne 

Pesticides/PCB, 
Endosulfan II 

2 Heptachlor 

Metals 
I Aluminum 
2 Antimony 
3 Arsenic 
4 Barium 
5 Beryllium 
6 Calcium 
7 Chromiwn 
8 Cobalt 
9 Copper 

IO Iron 
11 Lead 
12 Magnesium 
13 Manganese 
14 Mercury 
15 Nickel 
16 Potassium 
17 Selenium 
18 Sodium 
19 Thallium 
20 Vanadium 
21 Zinc 

h:lenglsenecalscad25\fsldraftlappcndlappf\sead26\tablf-2a.wk4 

Other Analyses 
Nitrate/Nilrite-Nitrogen 

2 Total Petroleum Hydrocarbons 

LtVt.L 

50 
0.7 
5 
5 

50 
5 
5 

50 
50 
50 
50 
50 
50 
50 

0.05 

25 
1000 

10 
50 

200 
300 
25 

300 
2 

10 
20000 

300 

~UUK.\..,:t'. 

NONE 
NONE 

NYS CJassGA 
NYS Class GA 
NYS Class GA 
NYS ClassGA 

NONE 
NYS Class GA 
NYS ClassGA 
NYSC!assGA 

NONE 
NONE 
NONE 
NONE 
NONE 

NYS Class GA 
NYSClass GA 
NYSC!assGA 
NYSClassGA 
NYSClass GA 
NYS ClassGA 
NYS Class GA 

NONE 
NYSC!assGA 

NONE 
NONE 

NYS ClassGA 
NYS C!assGA 

NONE 
NYS ClassGA 
NYSC!ass GA 

NONE 
NYSC!ass GA 
NYSClassGA 
NYSClassGA 

NONE 
NYSClassGA 
NYSClassGA 

NONE 
NONE 

NYSClassGA 
NYSClassGA 

NONE 
NONE 

NYSClassGA 

NONE 
NONE 

LOC ID: MW26-8 
SAMP ID: MW26-8 

QC CODE: SA 
STIJDY ID: RI ROUND! 

Table F-2a 
Seneca Army Depot Activity 

SEAD-25 and 26 FEASIBILITY STIJDY 

-26 Groundwater A.na1ysis Results by Sample Point 

MW26-8 MW26-9 MW26-9 
26010 MW26-9 26011 

SA SA SA 
RI ROUND2 RIROUNDI RI ROUND2 

MATRIX: GROUNDWATER GROUNDWATER GROUNDWATER GROUNDWATER 
SAMP DATE: 

UNI ! 

UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UGIL 
UG/L 
UG/L 
UG/L 

UG/L 
UG/L 
UG/L 
UGIL 
UGIL 
UGIL 
UGIL 

UGIL 
UGIL 

UGIL 
UGIL 
UG/L 
UGIL 
UGIJ. 
UGIL 
UG/L 
UGIL 
UG/L 
UGIL 
UGIL 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 

MG/L 
MG/L 
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06-Nov-95 

VALUl:. U 

0.5 UJ 
0.5 UJ 

5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 Ul 
0.5 UJ 
0.5 UJ 

10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

0.11 U 
0.055 U 

35.9 
2.2 U 
2.1 U 

74.8 
0.27 U 

170000 
0.5 1 

1.4 
LI 

41.8 
1.5 U 

22300 
646 
0.02 U 

2.6 
6170 

3.7 U 
8780 

12 
1.2 J 
2.2 

0.43 U 

28-Mar-96 

VALUl:. {I 

0.5 U 
0.5 U 

5 R 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.3 J 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 

10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

0.1 U 
0.05 U 

168 l 
2.3 U 
3.5 U 

52.8 
0.13 U 

147000 
1.3 u 
LI U 

0.94 U 
318 
LI U 

19500 
22.8 
0.1 U 
1.7 u 

3860 
3.4 U 

10500 
3.5 U 
1.2 u 
LB 

0.42 U 

13-Nov-95 

VALUE r1 

0.5 U 
0.5 U 

5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
0.5 U 
05 U 

II U 
II U 
II U 
II U 
II U 
II U 
II U 

0.1 U 
0.05 U 

371 
2.2 U 
2.1 U 

79.6 
0.27 U 

146000 
18.9 

1.5 
5.6 

664 
12.8 

18900 
375 
0.02 U 
14.5 

8690 
17 U 

16100 
3 U 

LI U 
18.7 J 

0.4 U 

27-Mar-96 

VALUE n 
0.5 UJ 
0.5 UJ 

5 R 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 UJ 
0.5 Ul 
0.5 Ul 
0.5 Ul 
0.5 Ul 

10 U 
10 U 
JOU 
10 U 
10 U 
10 U 
10 U 

0.1 U 
0.051 U 

19.5 U 
"2.3 U 
3.5 U 
2.6 U 

0.13 U 
109 U 
1.3 u 
LI U 

0.94 U 
21.5 U 

LI U 
78.8 U 
0.62 U 
0.1 U 
1.7 u 

98.2 U 
3.4 U 
170 U 
3.5 U 
1.2 u 
LI U 

0.41 U 
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Table F-2b 
Seneca />,my Depot Activity 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-26 Surface Soil Analysis Results by Sample Point 

LOC_ID: S826-I0 SB26-1 I SB26-12 SB26-5 SB26-6 SB26-7 SB26-8 SB26-9 
SAMP ID: SB26-10-00 S826-1 I-OO SB26-12-00 SB26-5-00 SB26-6-00 SB26-7-00 SB26-8-00 SB26-9-00 
QC CODE: SA SA SA SA SA SA SA SA 
STUDY ID: RI ROUND! RI ROUND ! RI ROUND! Rt ROUND ! RI ROUND I RI ROUND! RI ROUND I RI ROUND! 
TOP: 0 0 0 0 0 0 0 0 
BOTTOM: 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 
MATRIX: SURF ACE SOIL SURF ACE SOIL SURF ACE SOIL SURF ACE SOIL SURF ACE SOIL SURF ACE SOIL SURFACE SOlL SURF ACE SOIL 
SAMPLE DA TE: 09n0l95 10/19/95 10/18/95 09/24/95 09/2J/95 09/2J/95 09/21/95 09/25195 

PARAMETER LEVEL SOURCE UNIT VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q 
VOLATILE ORGANICS 

1.1-DichJorocthcne 388 NYSDEC Pro<. aw Ua/Ka I I U II U II U II U II U IO U II UJ II U 
Acetone 106.7 NYSDEC Prot. aw Ua/Ka 20 II UJ II U II UJ II UJ 10 UJ II UJ II UJ 
Bcnunc 58.2 NYSDEC Pro<. aw Ua/Ka II U ti u II U II U II U IOU II UJ II U 
Carbon Disulfide 2619 NYSDEC Prol. aw Ua/Ka II U II U 2 J II U II U 10 U II UJ II U 
Chlorobenzenc 1649 NYSDEC Prot. GW Ua/Ka 11 U I I U II U II U II U 10 U II UJ II U 
Chloroform 291 NYSDEC Prat. GW Ua/Ka I I U II U II U I I U II U 10 U 2 J II U 
Methylene Chloride 97 NYSDEC Pro<. aw Ua/Ka II U II U II U II U 10 J 10 U II UJ II U 
Toluene 1455 NYSDEC Prot. GW Ua/Ka II U II U II U II U II U 10 U II UJ II U 
TrichJoroethcnc 679 NYSDEC Pro<. aw Ua/Ka II U II U II U I I U II U 10 U II UJ II U 
X}'.lcnc (total~ 1164 NYSDEC Pro<. aw Ua/Ka II U II U II U II U I I U 10 U II UJ II U 

SEM IYOLATILE ORGANICS 
l,2,4-Trichloroben1.enc 3298 NYSDEC Pro<. aw Ua/Ka 350 U 360 U 1800 U 440 U 730 U 350 U 350 U 1200 U 
2.4,5-TrichJorophcnol 97 NYSDEC Pro<. aw Ua/Ka 840 U 870 U 4400 U 1100 U 1800 U 840 U 850 J 2900 U 
2.4-Dinitrophenol 194 NYSDEC Pro<. aw Ua/Ka 840 U 870 U 4400 U 1100 U 1800 U 840 U 850 U 2900 U 
2-Mclhylnaphlhalcnc 35308 NYSDEC Pro<. aw Ua/Ka 55 J 360 U 1800 U 440 U 730 U 350 U 350 U 1200 U 
2-Nitroaniline 417.1 NYSDEC Pro<. aw Ua/Ka 840 J 870 J 4400 J 1100 U 1800 U 840 U 850 U 2900 U 
2-Nitrophcnol 320.1 NYSDEC Pro<. aw Ua/Ka 350 U 360 J 1800 U 440 U 730 U 350 U 350 U 1200 U 
3.3'-Dichlorobenzidinc Ua/Ka 350 U 360 U 1800 J 440 J 730 J 350 U 350 J 1200 U 
3-Nitroanilinc 485 NYSDEC Prot. OW Ua/Ka 840 U 870 U 4400 U 1100 U 1800 U 840 U 850 U 2900 U 
4,6-Dinitro-2-methylphenol Ua/Ka 840 J 870 U 4400 U 1100 U 1800 U 840 U 850 U 2900 U 
4-Chloro-3-mcthylphenol 232.8 NYSDEC Prot. GW Ua/Ka 350 U 360 U 1800 U 440 U 730 U 350 U 350 U 1200 U 
4-Chloroanilinc 213.4 NYSDEC Pro<. aw Ua/Ka 350 U 360 U 1800 U 440 U 730 U 350 U 350 U 1200 U 
4-Nitroaniline Ua/Ka 840 U 870 U 4400 U 1100 U 1800 J 840 U 850 U 2900 U 
Atenaphlhenc 50000 NYSDEC T AaM 4046 Ua/Ka 85 J 360 U 1800 U 150 J 730 U 350 U 350 U 540 J 
Anthracenc 50000 NYSDEC T AaM 4046 Ua/Ka 200 J 360 U 1800 U 290 J 730 U 58 J 350 U 840 J 
Benz..o(a)anthraccnc 22A EPA Carcinogenic Ua/Ka 810 360 U 1800 U 120-0 180 J '40 36 J 1000 
Bmzo(a)pyrene 60.9 EPA Carcinogenic Ua/Ka 650 360 U 1800 U 1200 190 J 340 J 37 J 2200 
Benzo(b)fluoranthene 1067 NYSDEC Pro<. a w Ua/Ka 690 360 U 1800 U 2400 310 J 440 66 J 4300 
Benzo(g, h. i )perylen e 50000 NYSDEC TAaM 4046 Ua/Ka 540 360 U 1800 U 1200 250 J 320 J 42 J 1900 
Benzo(k)fluoranthene 1067 NYSDEC Pro<. aw Ua/Ka 460 J 360 U 1800 U 440 U 730 U 430 350 U 1200 U 
Butylbenzylphlhala<e 50000 NYSDEC TAaM 4046 UG/Ka 350 U 360 U 1800 U 440 U 730 J 350 U 350 J 1200 U 
Carbazole Ua/Ka 290 J 360 U 1800 U 210 J 730 U 350 U 350 U 610 J 
Chrysene 388 NYSDEC Prot. GW Ua/Ka 690 360 U 1800 J 1200 150 J 380 39 J 2400 
Di-n-butylphlhala<e 7857 NYSDEC Pro<. aw Ua/Ka 350 U 360 U 1800 U 440 U 730 U 350 U 350 U 1200 U 
Dibenz(a,h)anlhracene 160050000 NYSDEC Prot. aw Ua/Ka 310 J 360 U 1800 U 410 J 76 J 120 J 350 U 720J 
Dibenzofuran 6014 NYSDEC Pro<. aw Ua/Ka 37 J 360 U 1800 U 440 U 730 U 350 U 350 U 190 J 
Fluoranthene 1843000 NYSDEC Pro<. aw Ua/Ka 1900 360 U 1800 U 2500 310 J 700 64 J 5500 
F1uorene 339500 NYSDEC Pro<. aw Ua/KG 91 J 360 U 1800 U 120 J 730 U 350 U 350 U 440 J 
Hexachlorobutadiene Ua/Ka 350 U 360 J 1800 U 440 U 730 U 350 U 350 U 1200 U 
Hexachlorocyclopentadiene Ua/Ka 350 U 360 J 1800 U 440 U 730 U 350 U 350 U 1200 U 
Jndeno( I, 2.3-cd)pyrene 3104 NYSDEC Pro<. aw Ua/Ka 490 360 U 1800 U 910 190 J 270 J 350 U 1400 
lsophorone 4268 NYSDEC Pro<. aw Ua/Ka 350 U 360 J 1800 U 440 U 730 U 350 U 350 U 1200 U 
Naphth.alene 12610 NYSDEC Pro<. aw Ua/Ka 36 J 360 U 1800 U 440 U 730 U 350 U 350 U 1200 U 
Nitrobenzene 194 NYSDEC Pro<. aw Ua/Ka 350 U 360 U 1800 U 440 U 730 U 350 U 350 U 1200 U 
Penlachlorophenol 970 NYSDEC Pro<. aw Ua/Ka 840 U 870 U 4400 U 1100 U 1800 U 840 U 850 U 2900 U 

Phenanthrene 213400 NYSDEC Pro<. GW Ua/Ka 860 360 U 1800 U 1300 180 J 250 J 38 J 4000 
Pyrene 645050 NYSDEC Pro<. aw Ua/Ka 1200 360 U 230 J 2700 390 J 710 62 J 5100 

bis(2-Elhythexyl)phthal"• 421950 NYSDEC Pro<. aw Ua/Ka 400 360 U 1800 U 440 U 730 U 350 UJ 350 UJ 1200 U 
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Table F-2b 
Seneca l>,m,j Depot Activity 

SEAD-25 and 26 FEASIBILITY STUDY 

S EAD-26 Surface Soil Analysis Results by Sample Point 

LOC_ID: SB26-10 SB26-1 I SB26-12 SB26-5 SB26-6 SB26-7 SB26-8 SB26-9 
SAMPID: SB26- I0-OO SB26- 11 -00 SB26- 12-00 SB26-5-00 SB26-6-00 SB26-7-00 SB26-8-00 SB26-9-00 
QC CODE: SA SA SA SA SA SA SA SA 
STIJDY ID: RIROUNDI RI ROUND I RI ROUND I RI ROUND I RI ROUND I RIROUNDI RI ROUND I RIROUNDI 
TOP: 0 0 0 0 0 0 0 0 
BOTTOM: 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 
MATRIX: SURF ACE SOIL SURF ACE SOIL SURF ACE SOIL SURF ACE SOIL SURF ACE SOIL SURF ACE SOIL SURFACE SOIL SURF ACE SOIL 
SAMPLE DATE: 09/20/95 10/ 19/95 10/18/95 09/24/95 09/23/95 09/23/95 09/21/95 09/25195 

PARAMETER LEVEL SOURCE UN IT VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q 
PESTICIDES/PCB 

4.4'-DDD 2900 EPA Carcinogenic UG/KG 5.4 J 3.6 U 3.3 J 3.5 U 2 J 3.5 U 3.5 U 3.3 J 
4,4'-DDE 2100 EPA Carcinogenic UG/KG 4.8 J 3.6 U 3.3 J 3.5 U 3.6 U 3.5 U 2.8 J 8.3 J 
4,4'-DDT 2100 EPA Carcinogenic UG/KG 7 J 3.6 U 4.1 J 2.1 J 3.6 U 5.8 J 1.8 J 5 
Dieldrin 44 EPA Carcinogenic UG/KG 3.4 U 3.6 U 2.4 J 3.5 U 3.6 U 3.5 U 3.5 U 3.6 U 
Endosulfan t 873 NYSDEC PTO! . GW UG/KG 1.8 U 1.8 U 4.3 J 1.8 U 1.2 J 1.8 U 0.22 J 1.9 U 
Endorul fan II 873 NYSDEC Prot . GW UG/KG 5.7 J 3.6 U 19 J 3.5 J 0.59 J 2.8 J 3.5 U 3.6 U 
Endorulfan sulf~c 970 NYSDEC PrOI. GW UG/KG 54 J 3.6 U 3.6 U 3.8 J 4.8 7 J 3.5 U 5 9 J 
Endrin 97 NYSDEC PTO!. GW UG/KG 3.4 U 3.6 U 3.6 U 3.5 U 3.6 U 8 3.5 U 3.6 U 
Endrin aldehyde UG/KG 3.4 U 3.6 U 12 J 2.1 J 5.3 J 9.7 J 3.5 U 8 7 J 
Endrin ketone UG/KG 3.4 U 3.6 U 3.9 3.5 U 3.6 U 13 3.5 U 3.6 U 
Hcpl ach1or 97 NYSDEC PTot . GW UG/KG 1.8 U 1.8 U 1.8 U 1.8 U 1.9 U 1.8 U 1.8 U 1.9 U 
HcptachJor cpoxidc 19.4 NYSDEC PTO! . GW UG/KG 1.4 J 1.8 U 2.8 J 1.8 U 1.2 J 1.8 U 1.8 U 1.9 U 
Mcthoxychlor UG/KG 18 U 18 U 18 U 18 U 19 U 18 U 18 U 19 U 
alpha-Chlordane UG/KG I 8 U 1.8 U 1.8 U 1.8 U 1.9 U 1.8 U 1.8 U 1.9 U 
b<ta-BHC 194 NYSDEC PTot. GW UG/KG 1.8 U 1.8 U 1.8 U 1.8 U 1.9 U 1.8 U 1.8 U 1.9 U 
dclt.a-BHC 29 1 NYSDEC Prat. GW UG/KG 1.8 U 1.8 U 1.8 U 1.8 U 1.9 U 1.8 U 1.8 U 1.9 U 
lumma-Chlordane 540 EPA Carcino&:enic UG/KG 1.8 U I 8 U 1.8 U 1.8 U 1.9 U 1.8 U 1.8 U 1.9 U 

OTHER ANALYSES 
Nitra:e/Nitritc-Nitrogcn MG/KG 
Total Petroleum H~drocarbons MG/KG 1480 41 2090 342 1830 225 79.6 238 

NITROAROMATICS 
2,4-Dinitrotolucnc UG/KG 
4-amino-2.6-Dinitrotolucnc UG/KG 
HMX UG/KG 

METALS 
Aluminum 14592.84 NYSDECMetals MG/KG 6380 4700 424 10300 8670 6820 9360 101 00 
Antimony 3.59 NYSDEC Metals MG/KG 0.51 J 0.4 1 UJ 0.37 U 0.76 J 0.6 1 J 0.79 J 0.44 J 0.45 J 
Arsenic 7.5 NYSOEC Metals MG/KG 4.2 5 3.7 6.8 4.8 7.6 5.6 5.1 
Barium 300 NYSOEC Metals MG/KG 49.6 34.9 22.5 54.5 52.8 54.9 65 .5 56.3 
BcryWum 0.73 NYSDECMetals MG/KG 0.45 0.35 0 .18 0.51 0.42 0.57 0.45 0.49 
Cadmium I NYSDECMetals MG/KG 0.o5 U 0.06 U 0.08 0.05 U 0.1 0.05 U 0.06 U 0.05 U 
Calcium 101903.8 NYSDEC Metals MG/KG 58000 J 96000 305000 J 52800 161000 86000 49 100 66100 
Chromium 22.13 NYSOEC Metals MG/KG 13.8 J 8.5 J 1.7 J 18.5 J 14.6 J 19 J 16 J 17.8 J 
Cobalt 30 NYSDEC Metals MG/KG 8.2 7.8 2.7 J 11.5 8.6 12.8 9.6 11.6 
Copper 25 NYSDEC Metals MG/KG 17.2 15.9 JO. I 20 .5 23.9 24 .1 11.9 24 .8 
Cyanide 0.3 NYSDECMel>!s MG/KG 0.52 U 0.59 U 0.41 U 0.53 U 0.51 U 0.48 U 0.52 U 0.52 U 
Iron 26626.65 NYSOEC Mc!als MG/KG 18700 10700 2910 24700 20200 24800 22600 22700 
Lead 21.86 NYSDECMetals MG/KG 14.7 6 J 0.25 UJ 22.4 46.J IOI 25.8 21.3 
Magnesium 1221.77 NYSDEC Metals MG/KG 7210 ]1500 7450 7530 9890 10600 10500 7820 
Manganese 669.38 NYSDEC Metals MG/KG 430 318 207 577 489 473 529 483 
Mercury 0.1 NYSDEC Metals MG/KG 0.03 0.02 J 0.03 0.04 O.o2 0.02 0.06 0.03 
Nickel 33.62 NYSDECMetals MG/KG 23.9 23 .2 9 J 31 24 .9 J5.2 25.3 33.3 
Potassium 176 1.48 NYSOEC Metals MG/KG 1010 1080 406 J 1240 1190 1580 1090 930 
Selenium 2 NYSDECMetals MG/KG 0.66 UJ 0.69 U 0.63 U 0.68 J 0.66 UJ 0.63 UJ 0.69 UJ 0.64 J 
Silver 0.4 NYSDECMetals MG/KG 0. 14 U 0.15 U 0.14 U 0.12 U 0. 14 U 0.14 U 0.15 U 0.13 U 
Sodium 103.74 NYSDECMetals MG/KG 41.2 86.4 176 64 .6 ]15 ]14 87.3 55.1 
Thallium 0.28 NYSDECMetals MG/KG 0.77 J 0.56 U 0.79 0.46 U 0.53 UJ 0.79 J 0.56 U 0.48 U 
Vanadium 150 NYSDECMetals MG/KG 14.2 10.2 J 4.4 J 15.8 13.2 19.1 1-4.4 14.6 
Zinc 82.5 NYSDECMetals MG/KG 77.7 J 50 15.4 88.5 J 89.7 J 109 J 63.7 J 95.I J 

HE RBI CIDES 
2.4.5-T 1843 NYSDEC PTO!. GW UG/KG 
2.4-D 485 NYSDEC Prot. GW UG/KG 
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PARAMlo"l"ER 
VOLA Tl LE ORGANICS 

1. 1.Dichloroethcnc 
Acetone 
Benzene 
Carbon DisuJ fide 
Chlorobcrt7...cnc 
Chloroform 
Methylene Chloride 
Toluene 
Trichlorocthcnc 
Xylene (total) 

SEMIVOLATILE ORGANICS 
1,2,4-Trichlorobenzene 
2,4 ,5-Trichlorophcnol 
2.4-Dinitrophcnol 
2-Mclhylnaphthalcnc 
2-Nitroanilinc 
2-Nitrophcnol 
3.3'-Dichlorobcru:idinc 
3-Nitroaniline 
4,6-Din.itro-2-methylphcnol 
4-Chloro-3-mcthylphcnol 
4-Chloroanilinc 
4-Nitroanilinc 
Accnaphthcnc 
Anlhraccne 
Bcnzo(a)anlhraccnc 
Bcnzo(a)pyrcnc 
Bcnzo{b)fluoranthcnc 
Bcnzo(g.h.i)perylcnc 
Bcnzo(k)fluoranlhcnc 
Butylbcnzylphthalatc 
Carbazolc 
Chryscnc 
D1-n-butylphthalatc 
Dibcnz(a.h)anlhrnccnc 
Dibcnzofuran 
Fluoranlhcnc 
Fluorcnc 
Hcxachlorobutaclicnc 
Hcxachlorocyclopcntadiene 
lndeno( I, 2,3-cd)pyrene 
Jsophorone 
Naphthalene 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Pyrene 
bis(2-Ethylhexyl)phlhalate 

LEVEL 

388 
106.7 
58.2 
2619 
1649 
29 1 
97 

1455 
679 
1164 

3298 
97 
194 

35308 
417.1 
320.1 

485 

232.8 
213.4 

50000 
50000 
224 
60.9 
1067 

50000 
1067 

50000 

388 
7857 

160050000 
60 14 

1843000 
339500 

3104 
4268 
12610 

194 
970 

213400 
645050 
421950 

h:lenglsenecalsead25Vsldnlft\appendlappflsead26\!ablf-2b.w1<4 

SOURCE 

NYSDEC Prot. GW 
NYSDEC Prot. GW 
NYSDEC Prot. GW 
NYSDEC Prot. GW 
NYSDEC Prot. GW 
NYSDEC Prot. GW 
NYSDEC Prot GW 
NYSDEC Prot. GW 
NYSDEC Prol. GW 
NYSDEC Prot. GW 

NYSDEC Prot. GW 
NYSDEC Prol. GW 
NYSDEC Prot. GW 
NYSDEC Prot. GW 
NYSDEC Prot. GW 
NYSDEC Prat. GW 

NYSDEC Prot. GW 

NYSDEC Prot . GW 

NYSDEC Prol. GW 

NYSDEC T AGM 4046 
NYSDEC T AGM 4046 

EPA Carcinogenic 
EPA Carcinogenic 

NYSDEC Prot. GW 
NYSDEC TAGM 4046 

NYSDEC Pro<. GW 
NYSDEC T AGM 4046 

NYSDEC Prot. GW 
NYSDEC Prat. GW 
NYSDEC Prol. GW 
NYSDEC Prat. GW 
NYSDEC Prot. GW 
NYSDEC Prot GW 

NYSDEC Prot. GW 
NYSDEC Prot. GW 
NYSDEC Prot. GW 
NYSDEC Prot. GW 
NYSDEC Prol. GW 
NYSDEC Prol. GW 
NYSDEC Prat. GW 
NYSDEC Pro<. GW 

LOC_ID: 
SAMP ID: 
QC CODE: 
STUDY ID: 
TOP: 
BOTTOM: 
MATRIX: 
SAMPLE DATE: 

UN IT 

UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 

UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 

Table F-2b 
Seneca Nmy Depot Activity 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-26 Surface Seil Analysis Results by Sample Point 

SS26- 1 SS26-I0 SS26- 10 SS26- 11 SS26-12 SS26-13 SS26- 14 SS26-15 
SS26- 1-1 SS26- 10 SS26-50 SS26- 11 SS26- 12 SS26-l3 SS26-14 SS26-15 

SA SA DU SA SA SA SA SA 
ESI RI ROUND! RI ROUND I RI ROUND! RI ROUND! RI ROUND! RI ROUND! RI ROUND! 
0 0. 17 0.17 0.17 0.17 0.17 0.17 0 

0.2 0 33 0.33 0.33 0.33 0.33 0.33 0. 17 
URF ACE SOIL SURF ACE SOIL SURF ACE SOIL SURF ACE SOIL SURF ACE SOtL SURF ACE SOIL SURF ACE SOIL SURF ACE SOIL 

10/25/93 10104195 10104195 10/04195 10104195 10/04195 10/04195 10/23/95 
VALUE _9_ 

11 UJ 
10 J 
II UJ 
II UJ 
I I UJ 
11 UJ 
II J 
II UJ 
11 UJ 
I I UJ 

19000 U 
46000 U 

46000 U 
19000 U 
46000 U 
19000 U 
19000 U 
46000 U 

46000 U 

19000 U 

19000 U 
46000 U 

19000 U 

19000 U 
19000 U 
19000 U 

19000 U 
19000 U 

19000 U 
19000 U 
19000 U 
19000 U 
19000 U 
19000 U 

19000 U 
19000 U 
19000 U 
19000 U 
19000 U 
19000 U 
19000 U 

19000 U 
19000 U 
46000 U 
19000 U 
1700 J 

19000 U 

VALUE 9_ 

12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 

380 U 
920 U 
920 U 
380 U 
920 U 
380 U 
380 U 
920 U 
920 U 
380 U 

380 U 
920 U 
380 U 
380 U 

66 J 
59 J 
58 J 
55 J 
60 J 

380 U 
380 U 

70 J 
380 U 
380 U 
380 U 
130 J 
380 U 
380 U 
380 U 

44 J 
380 U 
380 U 
380 U 
920 U 
49 J 

120 J 
250 J 

Page 3 of 14 

VALUE _g_ 

I I U 
II U 
II U 
II U 
II U 
II U 
II U 
II U 
II U 
II U 

370 U 
9 10 U 
9 10 U 
370 U 
9 10 U 
370 U 
370 U 
9 10 U 
9 10 U 
370 U 
370 U 
910 U 
370 U 
370 U 
58 J 
84 J 
71 J 
95 J 
88 J 

370 U 
370 U 
65 J 

370 U 
370 U 
370 U 
140 J 
370 U 
370 U 
370 U 

54 J 
370 U 
370 U 
370 U 
910 U 
80 J 

120 J 
370 U 

VALUE g 

12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 

370 U 
890 U 
890 U 
370 U 
890 U 
370 U 
370 U 
890 U 
890 U 
370 U 

370 U 
890 U 
370 U 
370 U 
66 J 
64 J 
73 J 
57 J 
59 J 

370 U 
370 U 

71 J 
60 J 

370 U 
370 U 
170 J 
370 U 
370 U 
370 U 
48 J 

370 U 
370 U 
370 U 
890 U 

99 J 
120 J 
120 J 

VALUE _g_ 

II U 
II U 
II U 
II U 
II U 
II U 
II U 
II U 
II U 
II U 

360 U 
870 U 
870 U 
360 U 
870 U 
360 U 
360 U 
870 U 
870 U 
360 U 
360 U 
870 U 
360 U 
360 U 

76 J 
72 J 
84 J 
74 J 
61 J 

360 U 
360 U 

84 J 
360 U 
360 U 
360 U 
190 J 
360 U 
360 U 
360 U 

51 J 
360 U 
360 U 
360 U 
870 U 
83 J 

160 J 
97 J 

VALUE _g_ 

2 J 
10 U 
3 J 

IO U 
4 J 

IO U 
10 U 
4 J 
4 J 

10 U 

•u 
~u 
830 U 

•u 
830 U 

•u 
•u 
830 U 
830 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 
830 U 

•u 
HJ 
n i 

VALUE _g_ 

II U 
4 J 

II U 
II U 
II U 
II U 
II U 
II U 
II U 
II U 

2400 U 
5900 U 
5900 U 
2400 U 
5900 U 
2400 U 
2400 U 
5900 J 
5900 U 
2400 U 

2400 U 
5900 U 
990 J 

1400 J 
3000 
2500 J 
3100 
1400 J 

1900 J 
2400 U 
1400 J 

3300 
2400 U 
~80 J 
340 J 

11000 
600 J 

2400 U 
2400 U 
1300 J 
2400 U 
2400 U 
2400 U 
5900 U 
7800 
7600 
2400 U 

VALUE g_ 

12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 

380 U 
9 10 U 
910 U 
380 U 
910 U 
380 U 
380 U 
910 U 
910 U 
380 U 

380 U 
9IO U 
220 J 
350 J 

1200 
llOO 

1500 
870 
960 
380 U 
230 J 

! JOO 

380 U 
380 U 

64 J 
2900 

170 J 
380 U 
380 U 
810 
380 U 
380 U 
380 U 
910 U 

1800 
2600 
380 UJ 

SS26-15 
SS26-53 

DU 
RIROUNDI 

0 
0.17 

SURF ACE SOIL 
10/23/95 
VALUE _g_ 

12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 

390 U 
940 U 
940 U 
390 U 
940 U 
390 U 
390 U 
940 U 
940 U 
390 U 
390 U 
940 U 

84 J 
180 J 
620 
650 
960 
490 
420 

390 U 
140 J 
680 

48 J 
240 J 
390 U 

1600 
55 J 

390 U 
390 U 
500 
390 U 
390 U 
390 U 
940 U 
720 

1100 
390 U 
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PARAMETER 
PESTICIDES/PCB 

4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Dicldrin 
Endosulfan I 
EndosuJran II 
EndosuJfan suJfalc 
Endrin 
Endrin aldehyde 
Endrin ketone 
Hcptadtlor 

Hcptachlor cpoxidc 
Methoxychlor 
alpha-Chlordane 
beta-BHC 
dclta-BHC 

ll,amma-Chlordane 

OTHER ANALYSES 
Nitrate/Nitrite-Nitrogen 
Total Petrolcwn Hydrocarbons 

NITROAROMATICS 
2.4-Dinitrotolucnc 
4-amino-2.6-Dinitrotolucnc 

HMX 

Alwninum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

2.4 ,5-T 
2.4-D 

METALS 

HERBICIDES 

LEva 

2900 

2100 
2100 
44 
873 
873 
970 
97 

97 
19.4 

194 
291 
540 

14592.84 
3.59 
7.5 
300 
0.73 

I 
101903.8 

22.13 
30 
25 

0.3 
26626.65 

21.86 
1221.77 
669.38 

0.1 
33 .62 

1761.48 
2 

0.4 
103.74 
0.28 
150 

82.5 

1843 
485 

h:\eng\senec,,\seed25Vs'd11ft\append\appl\sead26\!eblf-2b.wl<4 

SOURCE 

EPA Carcinogenic 
EPA Carcinogenic 
EPA Carcinogenic 
EPA Carcinogenic 

NYSDEC ProL GW 
NYSDEC Pro<. GW 
NYSDEC Pro<. GW 
NYSDEC Prat. GW 

NYSDEC Prot . GW 
NYSDEC PrOl . GW 

NYSDEC Pro< . GW 
NYSDEC Pro<. GW 
EPA Carcint?gtnic 

NYSDECMct.als 
NYSDECMctals 
NYSDEC Metals 
NYSDECMctals 
NYSDEC Metals 
NYSDECMetals 
NYSDEC Metals 
NYSDECMctals 
NYSDECMctals 
NYSDECMetals 
NYSDECMctals 
NYSDECMctals 
NYSDECMctals 
NYSDECMctals 
NYSDECMctals 
NYSDECMctals 
NYSDECMctals 
NYSDEC Mclals 
NYSDEC Mctals 
NYSDECMctals 
NYSDECMctals 
NYSDECMctals 
NYSDECMctals 
NYSDECMctals 

NYSDEC Prot. GW 
NYSDEC Prot. GW 

LOC_ID: 
SAMP ID: 
QC CODE: 
STUDY ID: 
TOP: 
BOTTOM: 
MATRIX: 
SAMPLE DATE: 

UN IT 

UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 

MG/KG 
MG/KG 

UGIKG 
UGIKG 
UGIKG 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

UGIKG 
UGIKG 

SS26-1 
SS26-1 - 1 

SA 
ESI 
0 

0.2 

Table F-2b 
Seneca Army Depot Activity 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-26 Surface Soil Analysis Results by Sample Point 

SS26-I0 
SS26-10 

SA 
RI ROUND I 

0.17 
0.33 

SS26-10 
SS26-50 

DU 
RI ROUND ! 

0 17 
0.33 

SS26- 11 
SS26-I I 

SA 
RI ROUND I 

0.17 
0.33 

SS26-12 
SS26-12 

SA 
RI ROUND! 

0. 17 

0.33 

SS26-13 
SS26-l3 

SA 
RI ROUND ! 

0.17 
0.33 

SS26- 14 
SS26- 14 

SA 
RI ROUND ! 

0.17 
0.33 

SS26-15 
SS26-15 

SA 
RI ROUND! 

0 
0.17 

SS26-15 
SS26-53 

DU 
RI ROUND ! 

0 

0.17 
URFACE SOIL SURFACE SOIL SURFACE SOIL SURFACE SOIL SURFACE SOIL SURFACE SOIL SURFACE SOIL SURFACE SOIL SURFACE SOIL 

1012S/93 10/04/95 10104/95 10104195 10104/95 10/04/95 10104/95 10/23/95 10123/95 
VALUE g_ 

22 
17 J 
18 U 
18 U 

9.4 U 
35 J 

21 J 
18 U 
18 U 
18 U 

9.4 U 
94 U 
94 U 

9.4 U 
94 U 
9.4 U 
5.9 J 

0.85 
76 

290 J 
130 U 
130 U 

1750 

8.9 UJ 
3.3 

73.9 
0.25 J 
0.56 J 

293000 
3.8 
2.7 J 

12.8 
0.54 U 
35 10 

6.8 
79110 

213 
0.02 U 
12.2 

1030 
0.23 U 

I.I UJ 
2H J 
2.5 UJ 

12.2 
96.9 

15 
55 U 

VALUE g_ 

3.8 U 
3.8 U 
3.8 U 
3.8 U 

2 U 
3.8 U 
3.8 U 
3.8 U 
3 8 U 
3.8 U 

2 U 
2 U 

20 U 
2 U 
2 U 
2 U 
2 U 

31.7 U 

16700 
0.51 J 
8.5 ,J 

76.5 
0.7 

0.o7 U 
12600 

24 .7 R 
10.7 

22 
0.59 U 

29600 
15.9 J 

61JO 

562 
0.05 
JU 

2510 J 
0.81 U 
0. 18 U 
43 .9 U 
1.3 

26.3 
114 
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VALUE g_ 

3.7 U 
3.7 U 
3.7 U 
3.7 U 
1.9 U 
3.7 U 
3.7 U 
3.7 U 
3.7 U 
3.7 U 
1.9 U 
1.9 U 
19 U 

1.9 U 
1.9 U 
1.9 U 
1.9 U 

33.1 

15500 
0.76 J 

6.6 J 
79.8 
0.68 
0.07 U 
8820 
22.5 R 
12.2 
20.8 
0.54 U 

27200 
17.2 J 

5620 
652 

0.06 
32.1 

2380 J 
0.83 U 
0.18 U 

45 U 
0,67 U 
25.1 

105 

VALUE g_ 

3.7 U 
3.7 U 
3.7 U 
3.7 U 
1.9 U 
3.7 U 
3.7 U 
3.7 U 
3.7 U 
3.7 U 
1.9 U 
1.9 U 
19 U 
1.9 U 
1.9 U 
1.9 U 
1.9 U 

30.4 U 

16000 
0.49 UJ 

6.3 J 
77. 1 
0.73 
0.07 U 

11800 
23.7 R 
11.7 
24 .9 
0 .59 U 

28400 
20 J 

6100 
624 

0.05 
32.9 

2440 J 
0.82 U 
0. 18 U 
44 .3 U 
0.7 

26.2 
114 

VALUE g_ 

3.6 U 
3.6 U 
3.6 U 
3.6 U 
1.9 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
1.9 U 
1.9 U 
19 U 

1.9 U 
1.9 U 
1.9 U 
1.9 U 

32.6 

15800 
0.4 UJ 
7.1 J 

80.2 
0,7 

0.06 U 
11700 

22.8 R 
12.6 
24.4 
0.56 U 

29800 
18.7 J 

6340 
619 

0.05 
33.3 

2200 J 
0,7 

0. 15 U 
36.8 U 

I 
26.2 
103 

VALUE g_ 

3.4 U 
4.3 
3.4 U 
3.4 U 
1.8 U 
3.4 U 
3.4 U 
3.4 u 
3.4 U 
3.4 u 
1.8 U 
1.8 U 
18 U 

1.8 U 
1.8 U 
1.8 U 
1.8 U 

47.5 

14800 
0.62 J 

5.7 J 

51.1 
0.77 
0.05 U 

33200 
26.5 R 

16 
32.4 
0.54 U 

31100 
34.1 J 
7950 

445 
0.02 
48.8 
1550 J 
0.65 U 
0.26 
45.4 
0.53 U 
21.9 
97.2 

VALUE g_ 

3.6 U 
13 
15 

3.6 U 
1.9 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
1.9 U 
1.9 U 
19 U 

1.9 U 
1.9 U 
1.9 U 
1.9 U 

67. 1 

16600 
0.93 J 
7.7 J 
82 

0.14 
0.06 

45300 
25.7 R 
13.9 
22.2 
0.53 U 

26900 
33.2 J 
8440 

605 
0.04 

35.9 
2750 J 
0.77 
0. 16 
54.3 
0.97 

29 
172 

VALUE Q 

2.4 J 
2.6 J 
3.7 J 

3.8 U 
1 9 U 
27 J 
13 J 

3.8 U 
5.6 J 
3.8 U 
3.8 
1.9 U 
19 U 

2.1 J 
1.9 U 
1.9 U 
1.8 J 

34 

14700 
0.32 UJ 
8.9 J 

65.7 
0.62 
0.04 U 

46700 
21.5 J 
10.6 
19.2 
0.57 U 

26300 
17.8 

11900 
603 

0.04 

29 
2530 
0.55 UJ 
0.12 U 
68.7 
I .I 

22.9 
99.2 

VALUE g 

3.9 U 
2.3 J 
2.6 J 

3.9 U 
2 U 

3.9 U 
3.1 J 
3.9 U 
12 J 

3.9 U 
2 U 
2 U 

20 U 
2 U 
2 U 
2 U 
2 U 

36 

15600 
1.8 J 
7.5 J 

72.2 
0.65 
0.05 U 

22800 
23.4 J 
12.6 

32.6 
0.44 U 

30600 
18.5 

7070 
621 

0.04 
33.2 

2190 
0.63 UJ 
0. 14 U 
33.9 U 
0.93 
23 .6 
99.2 
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PARAMETER 
VOLATILE ORGANICS 

1.1-Dichlorocthcnc 
Acetone 
Benzene 
Carbon Disul fide 
Chlorobcn1..ene 
Chloroform 
Methylene Chloride 
Toluene 
Trichlorocthcnc 
Xylene (to<al} 

SEMIVOLATILE ORGANICS 
1,2,4-Trichlorobenunc 

2.4,5-Trichlorophenol 
2.4-Dinit.rophcnol 
2-Methylnaphthalcnc 
2-Nitroanilinc 
2-Nitrophcnol 
3.3'-Dichlorobcnzjdine 
3-Nitroanilinc 
4,6-Di.n.itro-2-mcthylphenol 
4-Chloro-3-mcthylphenol 
4-Chloroanilinc 

4-Nitroanilinc 
Acenaphlhcnc 
Anthrnccne 
Benzo{a)ant.h.racene 
Benzo(a)pyrcnc 
Bcnzo(b )nuoranthcnc 
Bcnz.o(g.h.i)perylcnc 
Bcnzo{k)Ouoranlhcnc 
Butylbenzylphthalatc 
Carbazole 
Chryscnc 
Di-n-butylphthalae 
Dibenz(a. h)anthracenc 
Dibcnzofuran 
Fluoranthcnc 
Fluorcnc 
Hcxachlorobutadicnc 
Hexachlorocyclopenladicnc 
Indcno( 1,2,3-cd)pyrene 
lsophorone 
Naphthalene 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Pyrene 
bis(2-Elhylhexyl)phlhalatc 

LEVEL 

388 
106.7 
58.2 
2619 
1649 
291 
97 

14 55 
679 

1164 

3298 
97 
194 

35308 
417.1 
320. 1 

485 

232.8 

213.4 

50000 
50000 

224 
60.9 
1067 

50000 
1067 

50000 

388 
7857 

160050000 
60 14 

1843000 
339500 

3 104 
4268 
12610 

194 
970 

213400 
645050 
421950 

h:\eng\seneca\sead25Vs'<nlt\append\appf\sead26\lablf-2tl.wk4 

SOURCE 

NYSDEC Prot. GW 
NYSDEC Pro<. GW 
NYSDEC Pro<. GW 
NYSDEC Prot. GW 
NYSDEC Pro<. GW 
NYSDEC Pro<. GW 
NYSDEC Pro<. GW 
NYSDEC Pro<. GW 
NYSDEC Pro<. GW 
NYSDEC Pro<. GW 

NYSDEC Pro<. GW 
NYSDEC Pro<. GW 
NYSDEC Pro<. GW 
NYSDEC Pro<. GW 
NYSDEC Pro<. GW 
NYSDEC Prot. GW 

NYSDEC Pro<. GW 

NYSDEC Pro<. GW 

NYSDEC Prot. GW 

NYSDEC T AGM 4046 
NYSDEC TAGM 4046 

EPA Carcinogenic 
EPA Carcinogenic 

NYSDEC ProL GW 
NYSDEC TAGM 4046 

NYSDEC Prot. GW 
NYSDEC TAGM 4046 

NYSDEC Prot. GW 
NYSDEC Pro<. GW 
NYSDEC Prol. GW 
NYSDEC Prot. GW 
NYSDEC Pro<. GW 
NYSDEC Prot. GW 

NYSDEC Prot. GW 
NYSOEC Prot. GW 
NYSDEC Pro<. GW 
NYSDEC Prot. GW 
NYSDEC Prot. GW 
NYSDEC Prot. GW 
NYSDEC Pro<. GW 
NYSDEC Pro<. GW 

LOC_ID: 
SAMP ID: 
QC CODE: 
STUDY ID: 
TOP: 
BOTTOM. 
MATRIX : 
SAMPLE DA TE: 

UNIT 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

UG/KG 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

SS26- I6 
SS26-16 

SA 
RIROUNDI 

0 

Table F-2b 
Seneca Army Depot Activity 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-26 Surlace Soil Analysis ResuHs by Sample Point 

SS26-17 
SS26- I7 

SA 
RI ROUNDI 

SS26- I8 
SS26- 18 

SA 
RI ROUNDI 

SS26- 19 
SS26- I9 

SA 
RI ROUND I 

0 

SS26-2 
SS26-2-I 

SA 
ES I 

0 

SS26-20 

SS26-20 
SA 

RIROUNDI 

SS26-21 
SS26-21 

SA 
RIROUND I 

SS26-22 

SS26-22 
SA 

RI ROUND! 

0 

SS26-23 

SS26-23 
SA 

RIROUNDI 

0. 17 0. 17 0. 17 0. 17 0.2 0.17 0. 17 0.17 0.17 
SURF ACE SOIL SURF ACE SOIL SURF ACE SOIL SURF ACE SOIL SURF ACE SOIL SURF ACE SOIL SURF ACE SOIL SURF ACE SOIL SURF ACE SOIL 

J0/22/'}5 10n2195 1om195 10122195 10/25/93 J0/22/'}5 ton2195 1on1195 1on 1195 
VALUE _Q____VALUE Q VALUE Q VALUE Q__ VALUE ~_tJE Q VALUE Q VALUE Q _VALUE g 

13 U 
13 U 
13 U 
13 U 
13 U 
13 U 
13 U 
13 U 
13 U 
13 U 

410 U 
1000 U 
1000 U 
410 U 

1000 U 
410 U 
410 U 

1000 U 
1000 U 
410 U 

4 10 U 
1000 U 

56 J 
79 J 

420 
450 
520 
340 J 
460 
410 U 

71 J 
470 

410 U 
410 U 
410 U 

1000 
36 J 

410 U 
410 U 
310 J 
410 U 
4 10 U 
410 U 

1000 U 

500 
890 
410 U 

12 U 
10 J 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 

400 U 
970 U 
970 U 
400 U 
970 U 
400 U 
400 U 
970 U 
970 U 
400 U 

400 U 
970 U 
400 U 
400 U 

23 J 
28 J 
33 J 
20 J 
27 J 

400 UJ 
400 U 

32 J 
400 U 
400 U 
400 U 

46 J 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
970 U 
400 U 

39 J 
400 U 
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12 U 
7 J 

12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 

390 U 
940 U 
940 U 
390 U 
940 U 
390 U 
390 U 
940 U 
940 U 
390 U 

390 U 
940 U 
390 U 
390 U 
29 J 
3 1 J 
37 J 
24 J 
36 J 

390 U 
390 U 
39 J 
31 J 

390 U 
390 U 

66 J 
390 U 
390 U 
390 U 

23 J 
390 U 
390 U 
390 U 
940 U 

25 J 
50 J 

390 U 

12 U 
8 J 

12 U 
12 U 
12 UJ 
12 U 
12 U 
12 U 
12 U 
2 J 

440 U 
1100 U 
1100 U 
440 U 

1100 U 
440 U 
440 U 

1100 U 
1100 U 
440 U 
440 U 

1100 U 
440 U 
440 U 

57 J 
65 J 
80 J 
47 J 
63 J 

440 U 
440 U 

69 J 
33 J 

440 U 
440 U 
120 J 
440 U 
440 U 
440 U 

41 J 
440 U 
440 U 
440 U 

1100 U 
40 J 
96 J 

440 U 

12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
12 UJ 
7 J 

12 UJ 
12 UJ 
12 UJ 

4000 U 

9800 U 
9800 U 
590 J 

9800 U 
4000 U 
4000 U 
9800 U 
9800 U 
4000 U 

4000 U 
9800 U 
4000 U 
4000 U 
4000 U 
4000 U 
4000 U 
4000 U 
4000 U 
4000 U 
4000 U 
4000 U 
4000 U 
4000 U 
4000 U 
4000 U 
4000 U 
4000 U 
4000 U 
4000 U 
4000 U 
4000 U 
4000 U 
9800 U 
4000 U 

720 J 
4000 U 

12 U 
19 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 

410 U 
990 U 
990 U 
410 U 
990 U 
410 U 
410 U 
990 U 
990 U 
410 U 

410 U 
990 U 
410 U 
410 U 
410 U 
410 U 

19 J 
410 U 
410 U 
410 U 

410 U 
410 U 
41 0 U 
410 U 
410 U 

32 J 
41 0 U 
410 U 
410 U 
41 0 U 
410 U 
410 U 
41 0 U 

990 U 
41 0 U 

29 J 
410 U 

II U 
7 J 

II U 
II U 
II U 
II U 
II U 
II U 
II U 
I I U 

390 U 
940 U 
940 U 
390 U 
940 U 
390 U 
390 U 
940 U 
940 U 
390 U 

390 U 
940 U 

78 J 
120 J 

330 J 
320 J 
390 
190 J 
280 J 
390 U 

89 J 
360 J 
26 J 

390 U 
41 J 

880 
70 J 

390 U 
390 U 
180 J 
390 U 
390 U 

390 U 
940 U 
630 
640 
390 U 

II U 
31 
II U 
II U 
II UJ 
II U 
II U 
II U 
II U 
II UJ 

400 U 
960 U 
960 U 
400 U 
960 U 
400 U 
400 U 
960 U 
960 U 
400 U 

400 U 
960 U 
180 J 
310 J 

1100 
1100 
1200 

740 
1000 
400 U 

210 J 
1200 

400 U 
400 U 

58 J 
2800 

150 J 
400 U 
400 U 
710 
400 U 
400 U 

400 U 
960 U 

1700 

2200 
400 U 

II U 
II UJ 
II U 
II U 
II UJ 
II U 
II U 
II U 
II U 
11 UJ 

370 U 
910 U 
910 U 
370 U 
910 U 
370 U 
370 U 
910 U 
910 U 
370 U 

370 U 
9IO U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 

910 U 
370 U 
370 U 
370 U 
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PARAMETER 
PESTICIDES/PCB 

4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Dicldrin 
Endosuiran I 
Endosulfan 11 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Hcptachlor 
Hcp1achlor cpoxidc 
Mcthoxychlor 
alpha-Chlordane 
beta-BHC 
dclta-BHC 
lumma-Chlordaru: 

OTHER ANALYSES 
Nilr.lte/Nilrit.e-Nitrogen 
Total Pctrolcwn Hydrocarbons 

NITROAROMATICS 
2,4-Dinitrotolucne 
4-amino-2.6-0initrotoluenc 
HMX 

Aluminum 
Antimony 
Arscruc 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

2.4,5-T 
2.4 -D 

METALS 

HERBICIDES 

LEVEL 

2900 
2100 
2100 
44 
873 
873 
970 
97 

97 
19.4 

194 
291 
540 

14592.84 
3.59 
7.5 
300 
0.73 

I 
101903.8 

22. 13 
30 
25 
0.3 

26626.65 
21.86 

1221.77 
669 .38 

0. 1 
33.62 

1761.48 

2 
0.4 

103.74 
0.28 
150 
82.5 

1843 
485 

h:\englsenecalsead25Vs\aaf1\appendlappl\sead26\12blf-2b.v.i<4 

SOURCE 

EPA Carcinogenic 
EPA Carcinogenic 
EPA Carcinogenic 
EPA Carcinogenic 

NYSDEC Prol. GW 
NYSDEC Prol. GW 
NYSDEC Prot. GW 
NYSDEC Prat. GW 

NYSDEC Prot. GW 
NYSDEC Prot. GW 

NYSDEC Prot . GW 
NYSDEC Prot. GW 
EPA Carcinogenic 

NYSDECMetals 
NYSDEC Metals 
NYSDECMctals 
NYSOECMetals 
NYSDEC Melals 
NYSDECMetals 
NYSDEC Metals 
NYSOECMetals 
NYSDEC Metals 
NYSDECMetals 
NYSDECMetals 
NYSDECMetals 
NYSDECMetals 
NYSDECMetals 
NYSOECMetals 
NYSDECMetals 
NYSDEC Metals 
NYSDECMetals 
NYSDECMetw 
NYSDECMetals 
NYSDECMetals 
NYSDECMetw 
NYSDECMetals 
NYSDECMetw 

NYSDEC Prot. GW 
NYSDEC Prot. GW 

LOC_ID: 
SAMP ID: 
QC CODE: 
STUDY ID: 
TOP: 
BOTTOM: 
MATRIX: 
SAMPLE DATE: 

UNIT 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

MG/KG 
MG/KG 

UG/KG 
UG/KG 
UG/KG 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

UG/KG 
UG/KG 

SS26-16 
SS26-t6 

SA 
RIROUNDI 

0 

0.17 
SURF ACE SOIL 

10/22/95 
VALUE g_ 

4.1 U 
JO 
25 

4. 1 U 
2. 1 U 
4.1 U 
4. 1 U 
4 I U 
4.1 U 
4.1 U 
1.2 J 

2. 1 U 
2 1 U 

2 I U 
2.1 U 
2.1 U 
2.1 U 

214 

14000 
0.45 UJ 

7.3 J 
79.3 
0.68 
0.06 U 

37900 
22.1 J 
14.9 
24 .3 
0.57 U 

28100 
28.7 

8250 
693 
0.05 
38.6 

2140 
0.75 UJ 
0.16 U 
40.7 U 
I.I 

23.2 
178 

Table F-2b 
Seneca Mmy Depot Activity 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-26 Sur1ace Soil Analysis Results by Sample Point 

SS26- 17 
SS26-17 

SA 
RI ROUNDI 

0 
0.17 

SURF ACE SOIL 
10/22/95 
VALUE g_ 

4 U 

16 
16 
4 U 

2.1 U 
u 
u 

4 U 
4 U 

4 U 
2. 1 U 
2. 1 U 
21 U 

2.1 U 
2. 1 U 
2.1 U 
2.1 U 

74 

12100 
0.42 UJ 

5.3 J 
60.6 
0.57 
0.06 U 

16600 
18.7 J 
10.4 
18.6 
0.54 U 

24900 
17.9 

8710 
512 

0.06 
28.5 
1530 
0.71 UJ 
0.15 U 
38.4 U 
1.1 
18.7 
130 

SS26-I8 
SS26-18 

SA 
RI ROUND! 

0 
0. 17 

SURF ACE SOIL 
10/22/95 
VALUE 9 

3.9 U 
2 J 

3.9 U 
3.9 U 

2 U 
3.9 U 
3.9 U 
3.9 U 
3.9 U 
3.9 U 

2 U 
2 U 

20 U 
2 U 
2 U 
2 U 
2 U 

76 

14000 
0.43 UJ 

5.8 J 
63.7 
0.61 
0.06 U 

12200 
21.4 J 
11.2 

18.6 
0.57 U 

27100 
18.2 

6160 
520 

0,07 
31.3 

1780 
0.72 UJ 
0.16 U 
39. I U 
0.62 
21.5 
93.J 
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SS26-19 
SS26-19 

SA 
RI ROUND I 

0 
0.17 

SS26-2 
SS26-2-1 

SA 
ESI 
0 

0.2 
SURF ACE SOIL SURF ACE SOIL 

10/22/95 10/25193 
VALUE Q VALUE Q 

uu 
12 

II 
uu 
uu 
Ul 
UJ 
4.4 U 
DJ 
4.4 U 
1.8 J 
uu 
23U 
uu 
uu 
uu 
uu 

119 

13600 
0.37 UJ 

6 J 
84 .5 
0.68 
0.05 U 

25200 
20.6 J 

12.1 
25.4 
0.66 U 

25300 
31.4 

6970 
595 

0.07 
32.6 

2170 
0.62 Ul 
0.13 U 
33.3 U 
0.73 
22.9 
227 

19 U 
14 J 
19 U 
19 U 

9.6 U 
60 J 
23 J 
19 U 
23 J 
19 U 

9.6 U 
9.6 U 
96 U 

9.6 U 
9.6 U 
9.6 U 
7.8 J 

0.22 
71 

330 l 
130 U 
99 J 

1560 
10.9 UJ 
6.5 

45 .7 
0.2 J 

0.68 U 
284000 

3.9 
3.6 J 

11 .8 
0.56 U 
5970 

3.4 
8180 

212 
0.87 
13.4 R 
849 J 

0.24 J 
1.4 UJ 

236 J 
2.6 UJ 
8.5 l 

35.5 R 

220 
260 

SS26-20 
SS26-20 

SA 
Rt ROUND! 

0 
0.17 

SURF ACE SOIL 
10/22/95 
VALUE g_ 

4 U 
4 U 
4 U 
4 U 

2.1 U 
4 U 
4 U 
4 U 
4 U 
4 U 

1.2 J 
2.1 U 
21 U 

2. 1 U 
2.1 U 
2. 1 U 
2.1 U 

99 

15300 
0.47 UJ 
8.4 J 

77.9 
0.69 
0.06 U 
7640 
23.6 J 
10.5 
20.3 
0.55 U 

28900 
16.7 

5880 
491 
0.06 
32.7 

2270 
0.8 UJ 

0.17 U 
43. t U 
0.83 

24 

ioo 

SS26-21 
SS26-21 

SA 
RIROUNDt 

0. 17 

SURFACE SOIL 
10/22/95 

VALUE g_ 

2.5 J 
5.7 J 
5.4 J 

3.9 U 
2 U 

3.9 U 
4.4 J 
3.9 U 
3.9 U 
3.9 U 

2 U 
2 U 

20 U 
2 U 
2 U 
2 U 
2 U 

159 

13000 
0.44 UJ 

7 J 
77.7 
0.62 
0 .06 U 

32400 
20.8 J 
12.8 
22.8 
0.39 U 

27200 
21.6 

6940 
624 

0.06 
33.2 

1960 
0.73 Ul 
0. 16 U 
39.7 U 
0.96 
20.7 
112 

SS26-22 
SS26-22 

SA 
RI ROUND! 

0 
0. 17 

SURF ACE SOIL 
10/21/95 
VALUE g_ 

4 U 
18 
12 
4 U 
2 U 
4 U 

4 .5 J 
4 U 
4 U 
4 U 
2 U 
2 U 

20 U 
2 U 
2 U 
2 U 
2 U 

75 

7820 
0.52 UJ 

3.7 
35 

0.39 
0.07 U 

71100 
14.1 J 
8.1 

14.5 
0.56 U 

16700 
19.9 

7690 
294 

0,07 
27.) 
1490 
0.87 UJ 
0. 19 U 
52.3 
0.71 U 
13.2 
48.7 

SS26-23 
SS26-23 

SA 
Rt ROUNDI 

0 
0.17 

SURF ACE SOIL 
10/21/95 
VALUE g_ 

3.7 U 
3.7 U 
3.7 U 
3.7 U 
1.9 U 
3.7 U 
3.7 U 
3.7 U 
3.7 U 
3.7 U 
1.7 J 
1.9 U 
19 U 

19 U 
1.3 J 
1.9 U 
1.9 U 

69 

5070 
0.39 UJ 
9.5 J 

)3 .8 
0.4 

0.05 U 
249000 

6.8 J 
5.9 

22.4 
0.46 U 
9640 

5. 1 

4450 
219 

0.05 
23.6 

2060 
0.65 UJ 
0. 14 U 
96.2 
0.53 U 
11 .8 
26.5 
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PARAMETER 

VOLATILE ORGANICS 
1. 1-Dichloroclhcnc 
Acetone 
Benzene 
Carbon Disulfide 
Chlorobenzcnc 
Chloroform 
Methylene Chloride 
Toluene 
Trichloroclhenc 
Xylcne(total) 

SEMIVOLATILE ORGANICS 
1,2.4-Trichlorobcnzcnc 
2,4,5-Trichlorophcnol 
2,4-Din.ilrophcnol 
2-Mcthylnaphlhalcne 
2-Nitroaniline 
2-Nitrophenol 
3,3' -Dichlorobcnridinc 
3-Nitroanilinc 
4,6-Dutitro-2-methylphcnol 
4-Chloro-3-mcthylphcnol 
4-Chloroanilinc 
4-Nitroanilinc 
Acenaphthcne 
Anthracenc 
Bcnzo(a)ant.hraccnc 
Ben1..o(a)pyrene 
lnnzo(b)Ouoranthenc 
Bcnzo(g.h.i)pcrylcnc 
Bcnzo(k)fluoranthene 
Butylbcnzylphlhalate 
Carbazole 
Chrysene 
Di-n-butylphlhalate 
Dibcnz(a.h )anthracene 
Di benzo furan 
Fluoranlhene 
Fluorene 
Hexachlorobutadiene 
Hexachlorocyclopenladiene 
lndeno{ 1,2.3-cd)pyrene 
lsophorone 
Naphthalene 
Nitrobcnzcnc 
Pcntachlorophcnol 
Phenanthrcnc 
Pyrenc 
bis(2-Elhylhcxyl)phlhala1c 

LEVEL 

388 
106.7 
58.2 
2619 
1649 
29 1 
97 

1455 
679 
1164 

3298 
97 
194 

35308 
417.1 
320. 1 

485 

D2.8 
213.4 

50000 
50000 
224 
60.9 
1067 

50000 
1067 

50000 

388 
7857 

160050000 
6014 

1843000 
339500 

3104 
4268 
12610 

194 
970 

213400 
645050 
421950 

h:lenglsenecalsead25Vs\drart\append\appllsead26\lab!f-2b.v.i<4 

SOURCE 

NYSDEC Prot. GW 
NYSDEC ProL GW 
NYSDEC Prot. GW 
NYSDEC ProL GW 
NYSDEC Prot. GW 
NYSDEC Prot. GW 
NYSDEC Prot. GW 
NYSDEC Prot. GW 
NYSDEC Prot . GW 
NYSDEC Prat. GW 

NYSDEC Prot. GW 
NYSDEC Prot. GW 
NYSDEC Prot. GW 
NYSDEC Pro!. GW 
NYSDEC Prot. GW 
NYSDEC Prot GW 

NYSDEC Prot. GW 

NYSDEC Prol. GW 
NYSDEC Prot. GW 

NYSDEC T AGM 4046 

NYSDEC TAGM 4046 
EPA Carcinogenic 
EPA Carcinogenic 

NYSDEC Prot. GW 
NYSDEC TAGM 4046 

NYSDEC Prot. GW 
NYSDEC T AGM 4046 

NYSDEC Prot. GW 
NYSDEC Prot. GW 
NYSOEC Prat. GW 
NYSDEC Prot. GW 
NYSDEC Prot. G W 
NYSDEC Prot. GW 

NYSDEC Prot. GW 
NYSDEC Prol. GW 
NYSDEC Prot. GW 
NYSDEC Prot. GW 
NYSDEC Prot. GW 
NYSDEC Prot. GW 
NYSDEC Prot. GW 
NYSOEC Prat. GW 

LOC_ ID: 
SAMP ID: 
QC CODE: 
STUDY ID: 
TOP: 

BOTTOM: 
MATRIX: 
SAMPLE DATE: 

UNIT 

UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UG/KG 
UGIKG 

UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 

UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UG/KG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 

SS26-24 
SS26-24 

SA 
RI ROUND ! 

0 
0.17 

SURF ACE SOIL 
10/ 19/95 
VALUE g_ 

II U 
14 U 
II U 
II U 
II U 
II U 
II U 
II U 
II U 
II U 

360 J 
870 U 
870 U 
360 U 
170 J 
360 J 
360 J 
870 U 
870 U 
360 U 

360 U 
870 U 
360 U 
360 U 
120 J 
110 J 
130 J 
74 J 
90 J 

360 U 
360 U 
140 J 
360 U 
360 U 
360 U 
270 J 
360 U 
360 J 
360 J 

76 J 
360 J 
360 U 
360 U 
870 U 
130 J 

250 J 
220 J 

Table F-2b 
Seneca AATTy Depot Activity 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-26 Sur1ace Soil Anatysis Results by Sample Point 

SS26-25 
SS26-25 

SA 
RI ROUND! 

0 
0. 17 

SURF ACE SO IL 
10121195 
VALUE g_ 

II U 
II UJ 
II U 
II U 
II UJ 
II U 
II U 
II U 
II U 
II UJ 

390 U 
950 U 
950 U 
390 U 
950 U 
390 U 
390 U 
950 U 
950 U 
390 U 

390 U 
950 U 
390 U 
390 U 

20 J 
22 J 
28 J 
20 J 
23 J 

390 U 
390 U 
25 J 

390 U 
390 U 
390 U 

39 J 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
950 U 

20 J 
34 J 

390 U 
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SS26-26 
SS26-26 

SA 
RI ROUND I 

0 
0. 17 

SURF ACE SOIL 
10121195 

VALUE g_ 

II U 
II U 
II U 
II U 
II UJ 

II U 
II U 
II U 
II U 
II UJ 

1500 U 
3500 U 
3500 U 

100 J 

3500 U 
1500 U 
1500 U 
3500 U 
3500 U 
1500 U 

1500 U 
3500 U 

720 J 
1600 

3300 
2300 
26-00 
1200 J 

2300 
1500 U 
1200 J 

3300 
1500 U 
150 J 
480 J 

9300 
960 J 

1500 U 
1500 U 
1200 J 
1500 U 
1500 U 
1500 U 
3500 U 
8900 
7400 
1500 U 

SS26-27 
SS26-27 

SA 
RI ROUND I 

0.17 
SURF ACE SOIL 

10119195 

VALUE g_ 

10 U 
13 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

350 J 
860 U 
860 U 
350 U 
860 J 
350 J 
350 J 
860 U 
860 U 
350 U 

350 U 
860 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 J 
350 U 
350 U 
350 lJ 
350 U 
350 U 
350 U 
350 U 
350 U 
350 J 

350 J 
350 U 
350 J 
350 U 
350 U 
860 U 
350 U 
350 U 
350 U 

SS26-28 
SS26-28 

SA 
RI ROUNDI 

0 
0. 17 

SURF ACE SOIL 
10/24/95 
VALUE g_ 

II U 
II U 
II U 
II U 
II U 
II U 
II U 
II U 
II U 
II U 

6200 U 
15000 U 
15000 U 

480 J 
15000 U 
6200 U 
6200 U 

15000 U 
15000 U 
6200 U 

6200 U 
15000 U 
6200 U 
6200 U 
6200 U 
6200 U 
6200 U 
6200 U 
6200 U 
6200 U 
6200 U 
6200 U 
6200 U 
6200 U 
6200 U 
6200 U 
6200 U 
6200 U 
6200 U 
6200 U 
6200 U 
6200 U 
6200 U 

15000 U 
430 J 
440 J 

6200 UJ 

SS26-29 
SS26-29 

SA 
RI ROUND I 

0 
0. 17 

SS26-3 
SS26-3-1 

SA 
ESI 

SS26-3 
SS26-9- 1 

DU 
ESI 
0 

0.2 0.2 
SURF ACE SOIL 

10119/95 
VALUE 

SURF ACE SOIL SURF ACE SOIL 
10125193 10125/93 

g__ _VALUE g__ VALUE g 

II U 
II UJ 
II U 
II U 
II U 
II U 
II U 
2 J 

II U 
6 J 

360 J 
880 U 
880 U 
360 U 
880 J 
360 J 
360 J 
880 U 
880 U 
360 U 

360 U 
880 U 

41 J 
180 J 

650 
6-00 
660 
480 
470 J 
360 U 
140 J 

650 
360 U 
230 J 
360 U 

1200 
43 J 

360 J 
360 J 
500 
360 J 
360 U 
360 U 
880 U 
490 

990 
210 J 

II UJ 

II UJ 
II UJ 

II UJ 
II UJ 

6 J 
II UJ 
II UJ 
11 UJ 
II UJ 

45000 U 
10000 U 
10000 U 
45000 U 
10000 U 
45000 U 
45000 U 
10000 U 
10000 U 
45000 U 

45000 U 
10000 U 
45000 U 
45000 U 
45000 U 
45000 U 
45000 U 
45000 U 
45000 U 
45000 U 
45000 U 
45000 U 

6200 J 
45000 U 
45000 U 
45000 U 
45000 U 
45000 U 
45000 U 
45000 U 
45000 U 
45000 U 
45000 U 
10000 U 
45000 U 

2500 J 
45000 U 

II UJ 

II UJ 
II UJ 

II UJ 
II UJ 

II UJ 

II UJ 
II UJ 

II UJ 

II UJ 

38000 U 
95000 U 
95000 U 
38000 U 
95000 U 
38000 U 
38000 U 
95000 U 
95000 U 
38000 U 

38000 U 
95000 U 
38000 U 
38000 U 
38000 U 
38000 U 
38000 U 
38000 U 
38000 U 
38000 U 
38000 U 
38000 U 
38000 U 
38000 U 
38000 U 
38000 U 
38000 U 
38000 U 
38000 U 
38000 U 
38000 U 
38000 U 
38000 U 
95000 U 

38000 U 
3400 J 

38000 U 

SS26-30 
SS26-30 

SA 
RI RO UND I 

0 
0. 17 

SURF ACE SO IL 
10121/95 
VALUE g_ 

II U 
II U 
II U 
II U 
II UJ 
II U 
II U 
II U 
II U 
II UJ 

1900 U 
4500 U 
4500 U 
1900 U 
4500 U 
1900 U 
1900 U 
4500 U 
4500 U 
1900 U 

1900 U 
4500 U 

560 J 
1200 J 

4700 
4400 
5000 
2800 
4200 
1900 U 
660 J 

4900 
1900 U 
230 J 
160 J 

11000 
460 J 

1900 U 
1900 U 
2800 
1900 U 
1900 U 
1900 U 
4500 U 

5400 
8500 
1900 U 
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PARAMETER 
PESTIC IDES/PCB 

4.4'-DDD 
4,4'-DDE 
4,4'-DDT 
Dicldrin 
Endosul fan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endrin ketone 
Heptachlor 
Heptachlor cpoxide 
Mclhoxychlor 
alpha-Chlordane 
bcta-BHC 
delta-BHC 
leamma-Chlordane 

OTHER ANALYSES 
Nill'alc/Nitrite-Nitrogcn 
Total Petroleum Hydrocarbons 

NITROAROMA TICS 
2.4-Di.nitrotoluene 
4-am.ino-2,6-Dinitrotoluene 
HMX 

Aluminum 
Anlimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potas!ium 
Selenium 
Silver 
SO<lium 
Thallium 
Vanadium 
Zinc 

2.4.5-T 
2.4-D 

METALS 

HERBICIDES 

LEVEL 

2900 
2100 
2 100 

44 

873 
873 
970 
97 

97 

19.4 

194 
291 
540 

14592.84 
3.59 
7.5 

300 
0.73 

I 
101903.8 

22.13 
30 
25 
0.3 

26626.65 
21.86 

1221.77 
669.38 

0. 1 
33.62 

1761.48 

2 
0.4 

103.74 

0.28 
150 

82.5 

1843 
485 

h:lenglseneco\sead25\ls'd"al1\llppend\appf\seod261tablf-2b.wk4 

SOURCE 

EPA Carcinogenic 
EPA Carcinogenic 
EPA Carcinogenic 
EPA Carcinogenic 
NYSDEC Prot. GW 
NYSDEC Prot. GW 
NYSDEC Prot. GW 
NYSDEC Prot. GW 

NYSDEC Prot . GW 
NYSOEC Prot . GW 

NYSDEC Prat. GW 
NYSDEC Prot. GW 
EPA Carcinogenic 

NYSDECMetals 
NYSDEC Metals 
NYSDEC Melals 
NYSDECMetals 
NYSDEC Metals 
NYSDEC Metals 
NYSDECMetals 
NYSDECMetals 
NYSDECMetals 
NYSDECMelals 
NYSOEC Metals 
NYSDEC Melals 
NYSDECMelals 
NYSDECMelals 
NYSDECMetals 
NYSDEC Melals 
NYSDEC Melals 
NYSDECMetals 
NYSDECMelals 
NYSDECMetals 
NYSDECMetals 
NYSDECMetals 
NYSDECMetals 
NYSDECMetals 

NYSDEC Prat. GW 
NYSDEC Pro<. GW 

LOC_ID: 
SAMP ID: 
QC CODE: 
STUDY ID: 
TOP: 
BOTTOM: 
MATRIX: 
SAMPLE DATE: 

UN IT 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

MG/KG 
MG/KG 

UG/KG 
UG/KG 
UG/KG 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

UG/KG 
UG/KG 

SS26-24 
SS26-24 

SA 
RI ROUND! 

0.17 

SURF ACE SOIL 
10/19/95 
VALUE _9_ 

3.6 U 
3.6 U 
3.6 U 
3.6 U 
2.8 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
36 U 
1.8 U 
1.8 U 
18 U 

1.8 U 
1.8 U 
1.8 U 
1.8 U 

73 

6690 
0.38 UJ 
8.2 

42.4 
0.49 
0.05 U 

208000 J 
II.I J 
9.4 

26.2 
0.64 U 

15800 
7.7 J 

5390 
331 

0.04 J 
30.3 
1070 
0.64 U 
0. 14 U 
80.2 
0.53 
12.2 J 
88.1 

Table F-2b 
Seneca Army Depot Activity 

SEA0.25 and 26 FEASIBILITY STUDY 

SEA0.26 Surface Soil Analysis Results by Sample Point 

SS26-25 
SS26-25 

SA 
RI ROUND I 

0.17 

SS26-26 
SS26-26 

SA 
RI ROUND I 

0.17 
SURF ACE SOIL 

10/2 1/95 
SURF ACE SOIL 

10/21/95 
VALUE 9 VALUE _9_ 

3.9 U 
4 

3.9 U 
3.9 U 

2 U 
3.9 U 
3.9 U 
3.9 U 
3.9 U 
3.9 U 

2 U 
2 U 

20 U 
2 U 
2 U 
2 U 
2 U 

49 

3570 
0.4 1 UJ 

3.9 
30.6 
0.27 
1.2 

259000 
6.9 J 
5.7 

10.2 
0.34 U 
7150 
I 1.8 

17200 
307 

0.02 
15 

2030 
0.69 UJ 
0. 15 U 
128 
0.56 U 
10.2 
503 
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3.6 U 
17 

5.7 
3.6 U 
1.9 U 
3.6 U 
5.4 J 
3.6 U 
3.7 J 
3.6 U 
1.3 J 

1.9 U 
19 U 
1.9 U 
1.9 U 
1.9 U 
1.9 U 

6 1 

8690 
0.37 UJ 

4.3 J 
40.9 
0.47 
0.05 U 

11 7000 
16.9 J 
9.4 

23 .3 
0.43 U 

18400 
19.6 

16100 
308 

0.03 
33 

1780 
0.62 UJ 
0. 13 U 
93.4 
0.51 U 
14 .4 
141 

SS26-27 
SS26-27 

SA 
RI ROUND! 

0 

SS26-28 
SS26-28 

SA 
RIROUNDI 

0.17 0.17 
SURF ACE SOIL SURF ACE SOIL 

10/19/95 10/24/95 

VALUE <:) _ __\'_ ALlJE _9_ 

4 .7 J 
140 

66 
3.5 U 
1.8 U 
3.7 
3.5 U 
3.5 U 
3.5 U 
3.5 U 
1.8 U 
1.8 U 
18 U 

1.8 U 
1.8 U 
1.8 U 
1.8 U 

139 

6750 
0.45 UJ 
4.7 

28.3 
042 
0.06 U 

169000 
12.6 J 
9.4 

15.3 
0.61 U 

15200 
16.9 J 

15600 
516 

0.04 J 
27.1 
1280 
0.75 U 
0.16 U 
116 

0.74 
14 J 

124 

9.2 J 
2.9 J 
4.7 J 
4.4 J 
5.6 J 
19 J 
17 J 

2.6 J 
14 J 

5.4 J 
1.9 U 
2. 1 J 
19 U 

1.9 U 
1.9 U 
1.9 U 
2.6 J 

2220 

1560 

0.4 UJ 
3 

17 
0. 18 
0.05 U 

280000 
3. 1 J 
2.2 

8 
0.46 U 
2920 
0.27 U 

61~0 
176 

0.0 1 
9.1 

1220 

0.67 UJ 
0.15 U 
Jl0 

0.58 
7.8 

15.9 

SS26-29 
SS26-29 

SA 
RI ROUND I 

0.17 

SS26-3 
SS26-3- 1 

SA 
ESI 
0 

0.2 

SS26-3 
SS26-9-1 

DU 
ESI 
0 

0.2 
SURF ACE SOIL 

10/19/95 
VALUE 

SURF ACE SOIL SURF ACE SOIL 
I 0/25/93 I 0/25/93 

Q VALUE Q VALUE Q 

3.6 U 
3.6 U 
2.4 J 
3.6 U 
1.8 U 
3.6 U 
3.6 J 
3.6 U 
2.3 J 
3.6 U 
1.8 U 
1.8 U 
18 U 

1.8 U 
1.8 U 
1.8 U 
1.8 U 

345 

13100 
0.38 UJ 
6.8 

77.4 
0.64 
0.05 U 

79000 
26.3 J 

11.6 
25 

0.61 U 
25600 

42.6 J 
9420 

499 

0.02 J 
34.2 
1870 
0.64 U 
0. 14 U 
Jl6 

0.88 
21.3 J 
106 

~u 
4.4 J 
~u 
UJ 
DJ 
~u 
~u 
~u 
15 J 
~u 
llU 
llU 
2 1 J 

llU 
llU 
llU 
llU 

0.05 
21 000 

420 J 
130 J 
I 10 J 

2050 
7.4 UJ 

6 
18 J 

0.24 J 
0.47 U 

271000 
3.9 
2.8 J 

10.5 
0.56 
3270 

3.2 
71110 

198 
0.04 U 

56 R 
I 170 

0.23 U 
0.95 UJ 
218 J 
2.5 UJ 

10.5 
105 R 

II 
56 U 

19 U 
19 U 
19 U 
19 U 

9.7 U 
19 U 
19 U 
19 U 
17 J 
19 U 

9.7 U 
9.7 U 
97 U 
9.7 U 
9.7 U 
9.7 U 
9.7 U 

0. 12 
17900 

400 J 
130 UJ 
130 UJ 

1640 
8.5 UJ 
7.5 

17.3 J 
0.22 J 
0.53 U 

285000 
3.5 
3.1 J 

11.6 
0.56 U 
3880 

3.7 
9370 

241 
0.38 
14. 1 R 

1010 
0.35 J 

I.I UJ 
238 J 

1.5 UJ 
9.2 

31.3 R 

5.7 U 
57 U 

SS26-30 
SS26-30 

SA 
RI ROUND I 

0 

0.17 

SURF ACE SOIL 
10/21/95 

VALUE Q 

3.7 U 
3.7 U 
2.6 J 
2.5 J 
1.9 U 
3.7 U 
3.7 J 
3.7 U 
3.7 U 
3.7 U 
1.9 U 
1.8 J 
19 U 

1.9 U 
1.9 U 
1.9 U 
1.9 U 

34 U 

16200 
0.41 J 
5.9 J 

74 .6 
0.77 
0.05 U 

30600 
27.J J 
16.7 

J).J 

0.51 U 
31700 

14.4 

8160 
580 

0.04 
48.2 

2460 
0.61 UJ 
0. 13 U 
85.8 
0.78 
22.8 
102 
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PARAMETER 
VOLATILE ORGAN ICS 

1. 1-Oichloroethcnc 
Acetone 
Bcru.ene 
Carbon Disulfide 
Chlorobcnz.enc 
Chloroform 
Methylene Chloride 
Toluene 
TrichJoroelhene 
Xylene (total) 

SEM IVOLATILE ORGANICS 
1,2.4-Trichlorobenzcnc 
2,4,5-Trichlorophcnol 
2,4-Dinitrophenol 
2-Mct.hylnaphlhalenc 
2-Nitroaniline 
2-Nitrophenol 
3,3'-Dichlorobenridine 
3-NiLroaniline 
4,6-Dinitro-2-mcthylphenol 
4-Chloro-3-methylphcnol 
4-Chloroanilinc 
4-Nilroaniline 
Accnaphthcne 
Anthracenc 
Benzo( a)anthracene 
Benzo(a)pyrcne 
Bcnz.o(b)fluoranlhene 
Benz.o(g.h,i)perylene 
Benz.o(k)Ouoranlhene 
Butylbenzylphlhalate 
Carbazole 
Chryscnc 
Di-n-butylphthalatc 
Dibenz(a_h)anlhraccne 
Dibenzofuran 
Fluoranthenc 
Fluorcnc 
Hcxachlorobutadienc 
HcxachJorocyclopentadienc 
lndeno{ 1,2,3-cd)pyrene 
lsophorone 
Naphl.halcne 
Nitrobenz.cne 
Pcntachlorophenol 
Phenanthrcne 
Pyrene 
bis(2-E!ltylhcxyl)phthal"-• 

LEVEL 

388 
106.7 

58.2 
2619 
1649 
291 
97 

1455 
679 
1164 

3298 
97 
194 

35308 
417.1 
320. 1 

485 

232.8 

213.4 

50000 
50000 

224 
60.9 
1067 

50000 
1067 

50000 

388 
7857 

160050000 
6014 

1843000 
339500 

3104 
4268 
12610 

194 
970 

213400 
645050 
421950 

h:'eng\seneca\seod25Vs\aoffloppend\oppf\seod26\loblf-2b.wt<4 

SOURCE 

NYSDEC Prot. GW 
NYSDEC Prol. GW 
NYSDEC Prot. GW 
NYSDEC Prot. GW 
NYSDEC Prot. GW 
NYSOEC Prot. GW 
NYSDEC Prot. GW 
NYSDEC Prot. GW 
NYSDEC Prot. GW 
NYSDEC Prot. GW 

NYSDEC Prot. GW 
NYSDEC Pro<. GW 
NYSDEC Prot. GW 
NYSOEC Prot. OW 
NYSDEC Prot. GW 
NYSDEC Pro<. GW 

NYSDEC Prot. GW 

NYSDEC Prot. GW 

NYSDEC Prot . GW 

NYSDEC TAGM 4046 
NYSDEC T AGM 4046 

EPA Carcinogenic 
EPA Carcinogenic 

NYSDEC Prot. GW 
NYSDEC TAGM 4046 

NYSDEC Prot. GW 
NYSDEC T AGM 4046 

NYSDEC Prot. GW 
NYSDEC Prot. GW 
NYSDEC Prot. GW 
NYSDEC Prot . GW 
NYSDEC Prot . GW 
NYSDEC Prot. GW 

NYSDEC Prot. GW 
NYSDEC Prot. GW 
NYSDEC Pro<. GW 
NYSDEC Prot . GW 
NYSDEC Prot. GW 
NYSDEC PTOl. GW 
NYSDEC Pro<. GW 
NYSDEC Prot . GW 

LOC_ ID: 
SAMP ID: 
QC CODE: 
STIJDY ID: 
TOP: 
BOTTOM: 
MATRIX: 
SAMPLE DATE: 

UNIT 

UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 

UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 

UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 

Table F-2b 
Seneca t,,my Depot Activity 

SEA0-25 and 26 FEASIBILITY STUDY 

SEA0-26 Surface Soil Analysis Results by Sample Point 

SS26-3I SS26-32 SS26-33 SS26-34 SS26-34 
SS26-3I SS26-32 SS26-33 SS26-34 SS26-52 

SA SA SA SA DU 
RI ROUND! RI ROUND! RI ROUND! RI ROUND ! RI ROUND ! 

0 0 0 0 0 
0. 17 0.17 0. 17 0. 17 0. 17 

SURF ACE SOIL SURF ACE SOIL SURF ACE SOIL SURF ACE SOIL SURF ACE SOIL 
10/21/95 10/21195 10119195 10/22195 10/22195 
VALUE g_ 

I I U 
II UJ 

II U 
II U 
I I U 
II U 
II U 
2 J 

I I U 
7 J 

390 U 
940 U 
940 U 
390 U 
940 U 
390 U 
390 U 
940 U 
940 U 
390 U 

390 U 
940 U 
390 U 
390 U 
390 U 
390 U 
390 U 

20 J 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 
390 U 

390 U 
940 U 
390 U 

22 J 
390 U 

VALUE g_ 

II U 
I I UJ 
II U 
II U 
II UJ 
II U 
II U 
II U 
II U 
11 UJ 

480 U 
1200 U 
1200 U 
480 U 

1200 U 
480 U 
480 U 

1200 U 
1200 U 
480 U 

480 U 
1200 U 
340 J 
420 J 

1100 
1000 
1100 

730 
11 00 

480 U 
410 J 

1200 
480 U 
480 U 
120 J 

3600 
260 J 
480 U 
480 U 
680 
480 U 
480 U 
480 U 

1200 U 

2800 
2600 
480 U 
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VALUE g_ 

II U 
11 UJ 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 

370 J 
900 U 
900 U 
370 U 
900 J 
370 J 
370 J 
900 U 
900 U 
370 U 

370 U 
900 U 
370 U 
40 J 

150 J 
150 J 
190 J 
110 J 
100 J 
370 U 
370 U 
170 J 
370 U 
41 J 

370 U 
380 
370 U 
370 J 
370 J 
110 J 
370 J 
370 U 
370 U 
900 U 
160 J 
290 J 
110 J 

VALUE g_ 

11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
I I U 
II U 

920 U 
2200 U 
2200 U 

55 J 
2200 U 

920 U 
920 U 

2200 U 
2200 U 

920 U 

920 U 
2200 U 

920 U 
64 J 

310 J 
320 J 
300 J 
430 J 
320 J 
920 U 
920 U 
300 J 
920 U 
920 U 
920 U 
520 J 
920 U 
920 U 
920 U 
290 J 
920 U 
920 U 

920 U 
2200 U 
280 J 
500 J 
920 U 

VALUE g_ 

11 U 
2 J 

11 U 
II U 
11 U 
11 U 
11 U 
11 U 
II U 
II U 

1200 U 
3000 U 
3000 U 

68 J 
3000 U 
1200 U 
1200 U 
3000 U 
3000 U 
1200 U 

1200 U 
3000 U 
1200 U 
1200 U 

160 J 
240 J 
220 J 
400 J 
220 J 

1200 U 
1200 U 
210 J 

1200 U 
1200 U 
1200 U 
260 J 

1200 U 
1200 U 
1200 U 
250 J 

1200 U 
1200 U 
1200 U 
3000 U 

140 J 
270 J 

1200 U 

SS26-35 SS26-36 SS26-37 SS26-38 
SS26-35 SS26-36 SS26-37 SS26-38 

SA SA SA SA 

RI ROUND I RI ROUND! RI ROUND! RI ROUND! 
0 0 0 0 

0.17 0.17 0.17 0.17 
SURF ACE SOIL SURF ACE SOIL SURF ACE SOIL SURF ACE SOIL 

10/21/95 10/21/95 10/19195 10/21/95 
VALUE g_ 

13 U 
7 J 

13 U 
13 U 
13 U 
13 U 
13 U 
13 U 
13 U 
13 U 

430 J 

1000 U 
1000 U 
430 U 

1000 J 
43 0 J 
430 J 

1000 U 
1000 U 
430 U 

430 U 
1000 U 
430 U 
430 U 
430 U 
430 U 
430 U 
430 U 
430 J 
430 U 
430 U 
430 U 
430 U 
430 U 
430 U 

46 J 
430 U 
430 J 
430 J 

430 U 
430 J 
430 U 
430 U 

1000 U 
430 U 
430 U 
430 U 

VALUE g_ 

11 U 
I J 

11 U 
11 U 
II U 
11 U 
11 U 
11 U 
11 U 
II U 

370 J 
890 U 
890 J 
370 U 
890 J 
370 J 
370 U 
890 U 
890 U 
370 J 
370 U 
890 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 J 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 J 
370 U 
370 J 
370 U 
370 J 
890 U 
370 U 
370 U 
370 U 

VALUE g_ 

10 U 
3 J 

10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

360 U 
870 U 
870 J 
360 U 
870 J 
360 J 
360 U 
870 U 
870 U 
360 U 

360 J 
870 U 

360 U 
360 U 
360 U 
360 U 
360 U 

36 J 
360 U 
360 U 
360 J 

360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 

37 J 
360 J 

360 U 
360 J 
870 U 

360 U 
360 U 
360 U 

VALUE g_ 

11 U 
4 J 

II U 
11 U 
II U 
11 U 
II U 
II U 
11 U 
II U 

380 U 
930 U 
930 J 
380 U 
930 J 
310 J 
380 U 
930 U 
930 U 
310 J 
380 U 
930 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 J 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 J 
380 U 
380 J 
930 U 
380 U 
380 U 
380 U 
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LOC_ID: 
SAMP ID: 
QC CODE: 
STIJDY ID: 
TOP: 
BOTTOM: 
MATRIX: 
SAMPLE DATE: 

PARAMETER LEVEL SOURCE UNIT 
PESTICIDES/PC B 

4,4'-DDD 2900 EPA Carcinogenic UG/KG 
4,4'-DDE 2100 EPA Carcinogenic UG/KG 
4.4'-DDT 2100 EPA Carcinogenic UG/KG 
Dicldrin 44 EPA Carcinogcrtic UG/KG 
Endosulfan I 873 NYSDEC Prot. GW UG/KG 
Endosulfan II 873 NYSDEC Prat. GW UG/KG 
Endosulfan sulfate 970 NYSDEC Pro<. GW UG/KG 
End.rin 97 NYSDEC Prot . GW UG/KG 
Endrin aldehyde UG/KG 
Endrin ketone UG/KG 
Heptachlor 97 NYSDEC Prat. GW UG/KG 
Hcptachlor epoxidc 19.4 NYSDEC Prot. GW UG/KG 
Methoxychlor UG/KG 
alpha-Chlordane UG/KG 
bcta-BHC 194 NYSDEC Prot. GW UG/KG 
dclta-BHC 291 NYSDEC Prot. GW UG/KG 
leamma-Chlordanc 540 EPA Carcino&enic UG/KG 

OTHER ANALYSES 
Nilrnlc/Nilrite-Nitrogcn MG/KG 
Total Petroleum H~drocarbons MG/KG 

NITROAROMATICS 
2,4-Dinitrotolucnc UG/KG 
4-amino-2.6-Dinitrotoluenc UG/KG 

HMX UG/KG 

METAL.S 
Aluminum 14592.84 NYSDEC Metals MG/KG 

Antimony 3.59 NYSDEC Metals MG/KG 

Arsenic 7.5 NYSOEC Metals MG/KG 

Barium JOO NYSDECMetals MG/KG 

Beryllium 0.73 NYSDEC Metals MG/KG 
Cadmium I NYSDECMetals MG/KG 

Calcium 101903.8 NYSDECMetals MG/KG 

Chromium 22.13 NYSDEC Metals MG/KG 

Cobalt JO NYSDEC Metals MG/KG 

Copper 25 NYSDEC Metals MG/KG 

Cyanide 0.3 NYSDECMctals MG/KG 

Iron 26626.65 NYSDECMetals MG/KG 

Lead 21.86 NYSDECMetals MG/KG 

Magnesium 1221.77 NYSDECMetals MG/KG 

Manganese 669.38 NYSDEC Metals MG/KG 

Mercury 0.1 NYSDECMetals MG/KG 

Nickel 33.62 NYSDECMetals MG/KG 

Potassium 176 1.48 NYSDECMetals MG/KG 

Selenium 2 NYSDECMetals MG/KG 

Silver 0.4 NYSDECMeials MG/KG 

Sodium 103.74 NYSDECMelals MG/KG 

Thallium 0.28 NYSDECMetals MG/KG 

Vanadium 150 NYSDECMetals MG/KG 

Zinc 82.5 NYSDEC Metals MG/KG 

HERBICIDES 
2.4 .5-T 1843 NYSDEC Prot. GW UG/KG 

2,4-D 485 NYSDEC Prot. GW UG/KG 

h:leng\seneca\sead25Vsldraf!lappendlappl\sead26\lablf-2b.wk4 

SS26-31 
SS26-31 

SA 
RI ROUND! 

0 
0.17 

SURF ACE SO IL 
10/2 1/95 
VALUE Q 

3.9 U 
3.9 U 
3.9 U 
3.9 U 

2 U 
3.9 U 
3.9 U 
3.9 U 
3.9 U 
3.9 U 

2 U 
2 U 

20 U 
2 U 
2 U 
2 U 
2 U 

315 

5550 
0.3 UJ 
2.8 

39.1 
0.35 
0.04 U 

210000 
9.4 J 
5.2 

15.5 
0.45 U 

10100 
10.6 

676-0 
285 

0.03 
16.8 
1440 

0.5 UJ 
0. 11 U 
104 

0.54 
11.5 
39.5 

Table F-2b 
Seneca M"f Depot Activity 

SEAD--25 and 26 FEASIBILITY STUDY 

SEAD--26 Surface Soil Analysis Results by Sample Poinl 

SS26-32 SS26-33 SS26-34 
SS26-32 SS26-33 SS26-34 

SA SA SA 
RI ROUND! RI ROUND ! RI ROUND ! 

0 0 0 
0. 17 0.17 0. 17 

SURF ACE SO IL SURF ACE SOIL SURF ACE SOIL 
10121/95 10/ 19/95 10122/95 
VALUE Q VALUE Q VALUE Q 

3.6 U 3.7 U 13 J 
2.8 J 59 5.7 J 
2.2 J 2.6 J 15 J 
3.6 U 3.7 U 1.9 J 
1.9 U 1.9 U 1.9 U 
3.6 U 3.7 U 2 J 

4 3.7 U 8.8 J 
3.6 U 3.7 U 3.7 U 
3.6 U 3.7 U 8,7 J 
3.6 U 3.7 U 2.6 J 
1.9 U 1.9 U 1.9 U 
1.9 U 1.4 J 1.9 J 
19 U 19 U 19 U 

1.9 U 1.9 U 1.9 U 
1.9 U 1.9 U 1.9 U 
1.9 U 1.2 J 1.9 U 
1.9 U 1.9 U 1.9 U 

108 81 647 

10900 12400 6980 
0.37 UJ 0.38 UJ 0.46 UJ 

4.8 J 5.3 4.3 J 
46.2 62.2 122 
0 55 0.62 0.42 
0.05 U 0.05 U 0.06 U 

87700 82200 153000 
18.7 J 20.8 J 12.4 J 
12.1 12.3 8.6 
22.5 25.1 17.9 
0.48 U 0.61 U 0.49 U 

23400 24600 14600 
M.7 17.6 J 43.7 

15900 9180 13700 
525 467 378 

0.03 0.04 J 0.03 
36.2 37.9 23.1 

2020 1810 1720 
0.61 UJ 0.63 U 0.77 UJ 
0. 13 U 0. 14 U 0. 17 U 

83.8 107 89.9 
0.5 U 0.51 U 0.62 U 

17.9 20 J 14.6 
111 127 71.7 
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SS26-34 SS26-35 SS26-36 SS26•37 SS26-38 
SS26-52 SS26-35 SS26-36 SS26-37 SS26-38 

DU SA SA SA SA 
RI ROUND ! RIROUNDI RI ROUND! RIROUNDI RI ROUND ! 

0 0 0 0 0 
0.17 0.17 0. 17 0. 17 0 17 

SURF ACE SOIL SURF ACE SOIL SURF ACE SOIL SURF ACE SOIL SURF ACE SO IL 
10/22195 10121 /95 10/21/95 10119/95 10/21/95 
VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q 

10 J 4.3 U 3 7 U 3.5 U 3.8 U 
5.7 J 4.3 U 3 7 U 2.9 J 3.8 U 
7.9 J 4.3 U 3.7 U 3.5 U 3.8 U 
3.7 U 4.3 U 3.7 U 3.5 U 3 8 U 
1.9 U 2.2 U 1.9 U 1.8 U 2 U 
6.3 4.3 U 3.7 U 3.5 U 3.8 U 

6 J 4.3 U 3.7 U 3.5 U 3 8 U 
3.7 U 4.3 U 3.7 U 3.5 U 3.8 U 
3.3 U 4.3 U 3.7 U 2.4 J 3.8 U 
4.5 J 4.3 U 3.7 U 3.5 U 3 8 U 
1.5 J 2.2 U 1.9 U 1.8 U 2 U 
1.9 U 2.2 U 1.9 U I.I J 2 U 
19 U 22 U 19 U 18 U 20 U 

1.9 U 2.2 U 1.9 U 1.8 U 2 U 
1.9 U 2.2 U 1.9 U 1.8 U 2 U 
1.9 U 2.2 U 1.9 U 1.8 U 2 U 
1.9 U 2.2 U 1.9 U 1.8 U 2 U 

564 82 36 50 62 

6180 17200 9080 6870 6670 
0.28 UJ 0.42 UJ 0.55 J 0 38 UJ 0.53 J 
4.6 J 5.6 12.2 5.8 10.2 
113 74 47.1 35.2 40.5 

0.42 0.64 0.6 1 0.47 0.51 
0.04 U 0.06 U 0.05 U 0.05 U 0.07 U 

155000 41600 194000 258000 J 260000 J 
9.5 J 21.2 J 12.3 J II J 9.4 J 
6.6 8 8.5 7.1 7 

14 .3 17.5 29.J 17 25.4 
0.56 U 0.63 U 0.42 U 0.54 U 0.67 U 

11800 21800 14100 10300 11800 
30.5 14.5 J 10 J 7.1 J 6 4 J 

13200 11700 476-0 16300 6000 
351 432 283 305 266 

0.03 0.07 J 0.04 J 0.02 J 0.03 J 
18.4 20.8 33.3 25.3 28 .4 
1620 2530 3020 256-0 2250 
0.46 UJ 0.7 U 0.6 U 0.64 U 0.82 U 

0.1 U 0.15 U 0. 13 U 0. 14 U 0. 18 U 
102 68.8 91.9 154 64 

0.47 0.65 0.66 0.52 U 0.7 
10.7 28.6 J 20. l J 17.6 J 15.7 J 
54 .1 155 33 81.1 28 .1 
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PARAMETER 
VOLATILE ORGAN ICS 

I. 1-Dichloroethcnc 
Acetone 
Benzene 
Carbon Disulfide 
Chlorobenzenc 
Chloroform 
Methylene Chloride 
Toluene 
Trichlorocthcnc 
Xylcnc(total) 

SEMIVOLATILE ORGANICS 
1,2,4-Trichlorobenzene 
2.4.5-Trichlorophcnol 
2.4-Dinitrophcnol 
2-Mclhylnaphthalcnc 
2-Nitroanilinc 
2-Nitrophcnol 
3, 3'-Dichlorobcnzidinc 
3-Nitroanilinc 
4.6-Dinitro-2-mcthylphenol 
4-Cltloro-3-mclhylphenol 
4-Ch]oroanilinc 
4-Nitroaniline 
Accnaphthcnc 
Anthrnccnc 
Bcf17.o(a)anthraccnc 
Bcnzo(a)pyrcnc 
Bcnzo(b )fluoranthcnc 
Bcnzo(g.h. i)pcrylcnc 
Bcnzo(k)fluoranthcnc 
Bu1ylbenzylphthala1.e 
Carb37.olc 
Chryscne 
Di-n-bulylphlhalatc 
Dibenz.(a.h)anlhracenc 
Dibcn1.oruran 
Fluoranthcnc 
Fluorcnc 
Hcxachlorobutad.icnc 
Hcxachlorocyclopcntad.icnc 
lndcno( I, 2,3-cd)pyrcnc 
lsophoronc 
Naphthalene 
Nitrobcnzenc 
Pcntachlorophcnol 
Phcnanthrcne 
Pyrcne 
bis(2,E11ly~hlhala e 

LEVa 

388 
106 .7 
58.2 
26 19 
1649 
291 
97 

1455 
679 

1164 

3298 
97 
194 

35308 
417. 1 
320. 1 

485 

232.8 

213 .4 

50000 
50000 
224 
60.9 
1067 

50000 
1067 

50000 

388 
7857 

160050000 
60 14 

1843000 
339500 

3104 
4268 
12610 

194 
970 

213400 
645050 
421 950 
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SOURCE 

NYSDEC Pro!. GW 
NYSDEC Pro<. GW 
NYSDEC Prol. GW 
NYSDEC Prot. GW 
NYSDEC Prot. GW 
NYSDEC Prot. GW 
NYSDEC Prol GW 
NYSDEC Pro<. GW 
NYSDEC Prat. GW 
NYSDEC Prot. GW 

NYSDEC Prot .. GW 
NYSDEC Prot. GW 
NYSDEC Prat. GW 
NYSDEC Prat. GW 
NYSDEC ProL GW 
NYSDEC Prot. GW 

NYSDEC Prot. GW 

NYSDEC Prat. GW 
NYSDEC Prot. GW 

NYSOEC T AGM 4046 
NYSDEC T AGM 4046 

EPA Carcinogenic 
EPA Carcinogenic 
NYSDEC Prot. GW 

NYSDEC T AGM 4046 
NYSDEC Prot. GW 

NYSDEC T AGM 4046 

NYSDEC Prol. GW 
NYSDEC Prat. GW 
NYSDEC Prat.. GW 
NYSDEC Prat GW 
NYSDEC Prat . GW 
NYSDEC Prot . GW 

NYSDEC Pro<. GW 
NYSDEC Prat. GW 
NYSDEC Prot. GW 
NYSDEC Prol. GW 
NYSDEC Prot. GW 
NYSDEC Prot. GW 
NYSDEC Prol. GW 
NYSDEC Prol. GW 

LOC_ ID: 
SAMP ID: 
QC CODE: 
STUDY ID: 
TOP: 
BOTTOM: 
MATRIX: 
SAMPLE DATE: 

UN IT 

UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 

UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 

UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 

Table F-2b 
Seneca Army Depot Activity 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-26 Surface Soil Analysis Results by Sample Point 

SS26-39 
SS26-39 

SA 
RI ROUNDI 

SS26-4 
SS26-4-1 

SA 
ES! 

SS26-40 
SS26-40 

SA 
RI ROUND! 

0. 17 0.2 0. 17 

SURF ACE SOIL SURF ACE SOIL SURF ACE SOIL 
10121/95 10125193 10121195 

SS26-4 1 
SS26-41 

SA 
RI ROUND! 

SS26-42 
SS26-42 

SA 
RI ROUND! 

0.17 0 17 
SURF ACE SOIL SURF ACE SO IL 

10120195 10120/95 
VALUE Q VALUE Q VALUE Q VALUE Q VALlJE __ _9_ 

13 U 
22 J 
13 U 
13 U 
13 UJ 
13 U 
13 U 
13 UJ 

13 U 
13 UJ 

400 U 
960 U 
960 J 
400 U 
960 J 
400 J 
400 U 
960 U 
960 U 
400 J 
400 U 
960 U 
400 U 

56 J 
210 J 
180 J 
400 U 
150 J 
540 
400 U 

63 J 
230 J 
400 U 
51 J 

400 U 
530 
400 U 
400 U 
400 U 
150 J 
400 J 
400 U 

400 U 
960 J 
300 J 
380 J 
400 U 

10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

450 U 
I 100 U 
11 00 U 

4 1 J 
11 00 U 
450 U 
,so u 

11 00 U 
1100 U 
450 U 

450 U 
1100 U 

180 J 
240 J 
750 
720 
780 
250 J 
690 
<50 U 
230 J 
940 
450 U 
450 U 

62 J 
2300 

130 J 
450 U 
450 U 
390 J 
450 U 
450 U 
450 U 

1100 U 
1600 
1900 
450 U 
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12 U 
5 J 

12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 

400 U 

960 U 
960 J 
400 U 
960 J 
400 J 
400 U 
960 U 
960 U 
400 J 
400 U 
960 U 
400 U 
400 U 

9 1 J 
93 J 
83 J 

71 J 
110 J 
400 U 
400 J 

99 J 
400 U 
400 U 
400 U 
160 J 
400 U 
400 U 
400 U 

72 J 
400 J 
400 U 
400 J 
960 U 

57 J 
120 J 
400 U 

II \J 
II UJ 
II U 
II U 
11 UJ 
II U 
II U 
11 UJ 
II U 
II UJ 

360 U 
870 U 
870 J 
360 U 
870 J 
360 J 
360 J 
870 U 
870 U 
360 U 

360 J 
870 U 
360 U 
360 U 

50 J 
54 J 
47 J 
53 J 
66 J 

360 U 
360 U 

64 J 
360 U 
360 U 
360 U 
110 J 
360 U 
360 U 
360 U 
49 J 

360 J 
360 U 
360 J 
870 U 
60 J 
78 J 

360 U 

II U 
II U 
II U 
II U 
II U 
II U 
II U 
II U 
II U 
II U 

390 U 
940 U 
940 J 
390 U 
940 U 
390 J 
390 J 
940 J 
940 U 
390 U 

390 J 
940 U 
390 U 
220 J 
740 
620 
540 
500 
720 
390 U 

82 J 
760 

390 U 
220 J 
390 U 

1700 
390 U 
390 U 
390 U 
500 
390 J 
390 U 
390 J 
940 U 
610 

1200 
270 J 

SS26-43 
SS26-43 

SA 
RIROUND I 

0 

SS26-44 
SS26-44 

SA 
RI ROUND I 

0.17 0.17 
SURF ACE SOIL SURF ACE SOIL 

10/20/95 10120195 

SS26-45 

SS26-45 
SA 

RI ROUND! 

SS26-46 
SS26-46 

SA 
RI ROUND! 

0. 17 0. 17 
SURFACE SOIL SURFACE SOIL 

I 0/2019 5 I 0/20/9 5 
VALUE _9_ VALUE _Q___________\'ALlJE __ _ Q VALUE Q 

12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 

390 U 
940 U 
940 J 
390 U 
940 J 
3 90 J 
390 J 
940 U 
940 U 
390 U 

390 J 
940 U 
390 U 
390 U 

50 J 
61 J 
43 J 
BJ 
78 J 

390 U 
390 U 
60 J 

390 U 
390 U 
390 U 
100 J 
390 U 
390 U 
390 U 

44 J 
390 J 
390 U 
390 J 
940 U 
40 J 
70 J 

240 J 

12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 

380 U 
920 U 
920 J 
380 U 
920 J 
380 J 
380 J 
920 U 
920 U 
380 U 

380 J 
920 U 
380 U 
40 U 

130 J 
120 J 
I 10 J 
96 J 

140 J 
380 U 
48 U 

150 J 
380 U 
380 U 
380 U 
370 J 
380 U 
380 U 
380 U 

91 J 
380 J 
380 U 
380 J 
920 U 
230 J 
240 J 
380 U 

12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 

370 U 
900 U 
900 U 
370 U 
900 U 
370 U 
370 U 

900 U 
900 U 
370 U 

370 U 
900 U 
370 U 

76 J 
280 J 
260 J 
640 
230 J 
370 U 
370 U 
370 U 
260 J 
370 U 
100 J 
370 U 
660 
370 U 
370 U 
370 U 
200 J 
370 U 
370 U 
370 U 

900 U 
280 J 
520 
380 J 

12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 

400 U 
960 U 
960 U 
400 U 

960 U 
400 U 
400 U 
960 U 
960 U 
400 U 

400 U 
960 U 
400 U 

61 J 
170 J 
170 J 
210 J 
170 J 
110 J 
400 U 
400 U 

160 J 
400 U 
68 J 

400 U 
410 
400 U 
400 U 
400 U 
140 J 
400 U 
400 U 

400 U 
960 U 
230 J 
320 J 
400 U 
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Table F-2b 
Seneca /lrmy Depot Activity 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-26 Surface Soil Analysis Results by Sample Point 

LOC_ID: SS26-39 SS26-4 SS26-40 SS26-41 SS26-42 SS26-43 SS26-44 SS26-45 SS26-46 
SAMP ID: SS26-39 SS26-4-1 SS26-40 SS26-41 SS26-42 SS26-43 SS26-44 SS26-45 SS26-46 
QC CODE: SA SA SA SA SA SA SA SA SA 
STUDY ID: RIROUNDI ESI RI ROUND ! RIROUND I RIROUND I RIROUNDI RIROUNDI RI ROUND! RIROUNDI 
TOP: 0 0 0 0 0 0 0 0 0 
BOTTOM: 0. 17 0.2 0.17 0.17 0.17 0.17 0.17 0. 17 0 17 
MATRIX: SURF ACE SOIL SURF ACE SOIL SURF ACE SOIL SURF ACE SOIL SURF ACE SOIL SURFACE SOIL SURFACE SOIL SURF ACE SOIL SURF ACE SOIL 
SAMPLE DATE: IQnl/95 10/25193 10/21/95 10/20/95 10/20/95 10/20/95 10/20/95 10/20/95 10/20/95 

PARAMETER LEVEL SOURCE UNIT VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q 
PESTICIDES/PCB 

4.4'-DDD 2900 EPA Carcinogenic UG/KG 4 U 3.6 U 4 U 3.6 UJ 3.9 U 3.9 U 3.8 U 3.7 U 4 U 
4,4'-DOE 2100 EPA Citrcinogcnic UG/KG 3.6 J 6 J 5.8 3.4 J 2.5 J 2.4 J 3.8 U 3.7 U 4 U 
4,4'-00T 2100 EPA Carcinogenic UG/KG 4 U 3.6 U 2.2 J 3.6 UJ 2.3 J 1.9 J 3.8 U 3.7 U 4 U 
Dicldrin 44 EPA Carcinogenic UG/KG 4 U 3.6 U 4 U 3.6 UJ 3.9 U 3.9 U 3.8 U 3.7 U 4 U 
Endosulfan 1 873 NYSDEC Prol. GW UG/KG 2 U 1.8 U 2.1 U 1.9 UJ 2 U 2 U 2 U 1.9 U 2 U 
Endosulfan II 873 NYSDEC Prot. GW UG/KG 4 U 3.6 U 4 U 3.6 UJ 3.9 U 3.9 U 3.8 U 3.7 U 17 J 
Endosu1fan sulfate 970 NYSDEC Prot. GW UG/KG 4 U 3.6 U 4 U 3.6 UJ 3.9 U 3.9 U 3.8 U 3.7 U 4 U 
Endrin 97 NYSDEC Prot. GW UG/KG 4 U 3.6 U 4 U 3.6 UJ 3.9 U 3.9 U 3.8 U 3.7 U 4 U 
Endrin aldehyde UG/KG 4 U 3.6 U 4 U 3.6 UJ 3.9 U 3.9 U 3.8 U 3.7 U 8 J 
Endrin ketone UG/KG 4 U 3.6 U 4 U 3.6 UJ 3.9 U 3.9 U 3.8 U 3.7 U 4 U 
Hcplachlor 97 NYSDEC Prol. GW UG/KG 2 U 1.8 U 2.1 U 1.9 UJ 2 U 2 U 2 U 1.9 U 2.9 
Hcptachlor cpoXldc 19.4 NYSDEC Prot GW UG/KG 2 U 1.8 U 2.1 U 1.9 UJ 2 U 2 U 2 U 1.9 U 2 U 
Mcthoxychlor UG/KG 20 U 18 U 21 U 19 UJ 20 U 20 U 20 U 19 U 20 U 
alpha-Chlordane UG/KG 2 U 1.8 U 2.1 U 1.9 UJ 2 U 2 U 2 U 1.9 U 1.2 J 
bcta-BHC 194 NYSDEC ProL GW UG/KG 2 U 1.8 U 2.1 U 1.9 UJ 2 U 2 U 2 U 1.9 U 2 U 
dclla-BHC 29 1 NYSDEC Prot . GW UG/KG 2 U 1.8 U 2.1 U 1.9 UJ 2 U 2 U 2 U 1.9 U 2 U 
!~a-Chlordane 540 EPA Carcino1zcnic UG/KG 2 U 1.8 U 2.1 U 1.9 UJ 2 U 2 U 2 U 1.9 U 2 U 

OTHER ANALYSES 
NiLrate/Nitritc-Nitrogcn MG/KG 0.07 
Total Petroleum Hrdrocarbons MG/KG 51 880 35 69 94 41 49 43 140 

NITROAROMATICS 
2,4-Dinitrotolucnc UG/KG 130 U 
4-amino-2.6-Dinitrotolucnc UG/KG 130 U 
HMX UG/KG 130 U 

MHAl.S 
Aluminum 14592.84 NYSOECMetals MG/KG 17000 10900 8120 7880 13100 17700 15300 18000 15100 
Antimony 3.59 NYSDECMetals MG/KG 0.4 UJ 8.1 UJ 0.47 UJ 0.44 UJ 0.51 UJ 0.46 UJ 0.47 UJ 0.39 UJ 0.37 UJ 
Arsenic 7.5 NYSDEC Metals MG/KG 5.8 9.6 4.6 5.6 9.5 7.4 6.6 6.5 J 5.8 J 

Barium 300 NYSDECMetals MG/KG 61.2 70 .1 33.8 36.7 64 .1 77.9 82 99.7 79.3 

Beryllium 0.73 NYSDECMetals MG/KG 0.113 0.48 J 0.46 0.48 0.65 0.12 0.74 0.75 0.66 
Cadmium I NYSDECMetals MG/KG 0.05 U 0.51 U 0.06 U 0.06 U 0.o7 U 0.06 U 0.06 U 0.05 U 0.05 U 
Calcium 101903.8 NYSDECMetals MG/KG 49500 48100 107000 177000 65900 12100 20500 mo 31000 
Chromium 22. 13 NYSDECMetals MG/KG 28.9 J 17.6 14 J 13.3 J 21.8 J 27.1 J 24.4 J 23.9 J 21.8 J 

Cobalt 30 NYSDECMetals MG/KG 15.8 9.7 9.4 8.6 11.2 14.7 13.5 12.6 11 

Copper 25 NYSDEC Metals MG/KG 31 .2 19.3 16.S 14.9 25.5 28.1 23.3 19.6 20 
Cyanide 0.3 NYSDECMetals MG/KG 0.66 U 0.52 U 0.68 U 0.64 U 0.55 U 0.56 U 0.6 U 0.55 U 0.59 U 

Iron 26626.65 NYSDECMetals MG/KG 31600 22100 16700 14100 17400 32000 31700 26900 25500 
Lead 21.86 NYSDECMetals MG/KG 25.1 J 20.8 21.1 J 15.5 J 18.6 J 22 J 21.6 J 17.8 14.8 

Magnesium 1221.77 NYSOECMetals MG/KG 9280 7180 12500 18100 9320 7320 6460 5160 7010 

Manganese 669.38 NYSDECMetals MG/KG 517 398 357 478 612 544 731 788 516 

Mercury 0.1 NYSDECMetals MG/KG 0.02 J 0.02 J 0.04 J 0.02 J 0.04 J 0.04 J 0.09 J 0.o7 0.05 

Nickel 33.62 NYSDECMetals MG/KG 54.9 30.3 R 27.6 22.7 32.6 43.8 35.8 30 29.8 

Potassium 176 1.48 NYSDECMetals MG/KG 2600 1400 1530 2140 1950 2640 1570 3070 2450 
Selenium 2 NYSDECMelals MG/KG 0.67 U 0.19 U 0.79 U 0.74 U 0.86 U 0.91 0.79 U 0.66 UJ 0.62 UJ 

Silver 0.4 NYSDECMelals MG/KG 0.14 U I UJ 0.17 U 0.16 U 0.19 U 0.17 U 0.17 U 0. 14 U 0.13 U 

Sodium 103.74 NYSDECMelals MG/KG 101 125 J 126 116 131 67.1 42.9 U 35.6 U 62.3 

l11allium 0.28 NYSDECMelals MG/KG 0.82 0.21 UJ 0.64 U 0.6 U 0.95 J.l I .I ).3 0.74 

Vanadium 150 NYSDECMelals MG/KG 26.2 J 17.3 14 .4 J 17.9 J 21.4 J 28.2 J 22.4 J 29.5 24 .3 

Zinc 82.5 NYSDECMelals MG/KG 149 75.9 R 62 70.4 i0I 117 103 106 120 

HERBICIDES 
:Z.4.5-T 1843 NYSDEC Prot. GW UG/KG 5.4 U 

:Z,4-O 485 NYSDEC Prot . GW UG/KG 54 U 
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Table F-2b 
Seneca krr"f Depot Activity 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-26 Surface Soil Analysis Results by Sample Point 

LOC_ID: SS26-47 SS26-5 SS26-6 SS26-7 SS26-8 SS26-9 TP26-4 TP26-5 
SAMP ID: SS26-47 SS26-5- 1 SS26-6- I SS26-7-1 SS26-8-1 SS26-9 TP26-4-I TP26-5-1 
QC CODE: SA SA SA SA SA SA SA SA 
STIJDY ID. RI ROUND! ES! ES! ESI ESI RI ROUND! ESI ESI 
TOP: 0 0 0 0 0 0.17 
BOTTOM: 0. 17 0.2 0.2 0.2 0.2 0.33 0.25 0.25 
MATRIX: SURF ACE SOIL SURF ACE SOIL SURF ACE SOIL SURF ACE SOIL SURF ACE SOIL SURF ACE SOIL SURFACE SOIL SURFACE SOIL 
SAMPLE DA TE: 10/20/95 1on5193 10/25/93 10/25193 I 0/2.1/93 10/04/95 11117/93 11/17193 

PARAMETER LEVEL SOURCE UNIT VALUE Q VALUE Q VALUE Q 
VOLATI LE ORGANI CS 

VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q 

I, l-Dichloroethcnc 388 NYSDEC Prot. GW UG/KG II U 10 U 10 U II U II U II U 12 U 12 U 
Acetone 106.7 NYSDEC Pro!. GW UG/KG II U 10 U 10 U II U II U II U 12 U 12 U 
Benzene 58.2 NYSDEC Prot. GW UG/KG II U 10 U 10 U II U II U II U 12 U 12 U 
Carbon Disulfide 26 19 NYSDEC Prot. G W UG/KG II U 10 U 10 U II U II U II U 12 U 12 U 
Chlorobenzcnc 1649 NYSDEC Prot. GW UG/KG II U 10 U 10 U II U II U II U 12 U 12 U 
Chloroform 291 NYSDEC Prot. G W UG/KG II U 10 U 10 U II U II U II U 12 U 12 U 
Methylene Chloride 97 NYSDEC Prot. GW UG/KG II U 6 J 10 U 5 J 12 U II U 12 U 12 U 
Toluene 1455 NYSOEC Prat. GW UG/KG II U 10 U 10 U II U II U II U 12 U 12 U 
Trichlorocthcnc 679 NYSDEC Prot. GW UO/KG II U 10 U 10 U II U II U II U 12 U 12 U 
~)_'lcnc (total) 1164 NYSDEC Prot. OW UG/KG II U 10 U 10 U II U II U I I U 12 U 12 U 

SEMIVOLATILE ORGAN ICS 
1,2.4-Trichlorobenzenc 3298 NYSDEC Prol. GW UO/KG 370 U 340 U 1100 U 350 U 350 U 370 U 380 U 390 U 
2.4.5-Trichlorophcnol 97 NYSDEC Prot. G W UO/KO 910 U 830 U 2700 U 840 U 850 U 900 U 930 U 950 U 
2,4-Dinitrophcnol 194 NYSDEC Prot. OW UG/KO 910 U 830 U 2700 U 840 U 850 U 900 U 930 U 950 U 
2-McthylnaphthaJcnc 35308 NYSDEC Prot. OW UO/KO 370 U 26 J 1100 U 350 U 350 U 370 U 380 U 390 U 
2-Nit.roanilinc 417.1 NYSDEC Prot. G W UG/KO 910 U 830 U 2700 U 840 U 850 U 900 U 930 U 950 U 
2-Nitrophcnol 320.1 NYSDEC Prot. 0 W UO/KO 370 U 340 U 1100 U 350 U 350 U 370 U 380 U 390 U 
3,3'-DichJorobcnzidine UO/KG 370 U 340 U 1100 U 350 U 350 U 370 U 380 U 390 U 
3-Nitroanilinc 485 NYSDEC Prol. G W UO/KO 910 U 830 U 2700 U 840 U 850 U 900 U 930 U 950 U 
4,6-Dinitro-2-mcthylphcnol UO/KO 910 U 830 U 2700 U 840 U 850 U 900 U 930 U 950 U 
4-Ch.loro-3-mcthylphcnol 232.8 NYSDEC Prot GW UO/KO 370 U 340 U 1100 U 350 U 350 U 370 U 380 U 390 U 
4-Chloroanilinc 213.4 NYSDEC Prot. G W UO/KO 370 U 340 U 11 00 U 350 U 350 U 370 U 380 U 390 U 
4-Nitroanilinc UG/KG 910 U 830 U 2700 U 840 U 850 U 900 U 930 U 950 U 
Accnaphthcnc 50000 NYSDEC TAGM 4046 UO/KO 370 U 340 U 150 J 350 U 350 U 370 U 380 U 390 U 
Anthraccnc 50000 NYSDEC T AOM 4046 UO/KO 370 U 340 U 480 J 350 U 24 J 370 U 380 U 390 U 
Bcnzo(a)anthraccnc 224 EPA Carcinogenic UO/KG 370 U 340 U 3700 18 J 130 J 44 J 33 J 52 J 
Bcnzo(a)pyrcnc 60.9 EPA Carcinogenic UO/KO 370 U 46 J 3400 350 U 130 J 47 J 31 J 52 J 
Benzo(b )fluoranlhene )067 NYSDEC Prot. GW UO/KO 370 U 90 J 4000 350 U 130 J 44 J 33 J 55 J 
Bcnzo(g.h.i)pcrylcnc 50000 NYSDEC TAOM 4046 UO/KO 370 U 42 J 900 J 350 U 100 J 40 J 23 J 34 J 
Bcnzo(k)fluoranthcne 1067 NYSDEC Prot. GW UO/KO 370 U 39 J 3500 350 U 130 J 51 J 35 J 45 J 
Butylbenzylphthal31e 50000 NYSDEC T AOM 4046 UO/KO 370 U 340 U 210 J 350 U 350 U 370 U 380 U 390 U 
Carbazole UO/KG 370 U 340 U 570 J 350 U 350 U 370 U 380 U 390 U 
Chryscnc 388 NYSDEC Prot. G W UO/KO 370 U 31 J 4300 28 J 150 J 54 J 38 J 60 J 
Di-n-butylphthal31e 7857 NYSOEC Prol GW UO/KO 370 U 340 U 1100 U 350 U 350 U 370 U 380 U 390 U 
Dibenz(a.h)anlhraccnc 160050000 NYSDEC Prot GW UO/KO 370 U 340 U 750 J 350 U JO J 370 U 380 U 390 U 
Oibenzofuran 6014 NYSDEC Prot. GW UO/KO 370 U 340 U 1100 U 350 U 350 U 370 U 380 U 390 U 
Fluoranthcne 1843000 NYSDEC Prol. G W UG/KO 370 U 340 U 7000 26 J 310 J 94 J 71 J 150 J 
Fluorcne 339500 NYSDEC Prat G W UO/KO 370 U 340 U 130 J 350 U 350 U 370 U 380 U 390 U 
Hcxachlorobutadicnc UO/KO 370 U 340 U 1100 U 350 U 350 U 370 U 380 U 390 U 
HcxachJorocyclopenladicnc UO/KO 370 U 340 U 1100 U 350 U 350 U 370 U 380 U 390 U 
lndeno{ 1.2.3-cd)pyrene 3104 NYSOEC Prol. GW UO/KG 370 U 44 J 1500 350 U 66 J 370 U 23 J 34 J 
lsophoronc 4268 NYSDEC Prot. OW UO/KG 370 U 340 U 1100 U 350 U 350 U 370 U 380 U 390 U 
Naphthalene 12610 NYSDEC ?rot. GW UO/KO 370 U 24 J 1100 U 350 U 350 U 370 U 380 U 390 U 
Nitrobenune 194 NYSDEC ProL GW UO/KO 370 U 340 U 1100 U 350 U 350 U 370 U 380 U 390 U 
Pcntachlorophcnol 970 NYSDEC Prot. OW UO/KO 910 U 830 U 2700 U 840 U 850 U 900 U 930 U 950 U 
Phenanthrene 213400 NYSOEC Prot. GW UO/KO 370 U 340 U 2700 350 U 140 J 58 J 31 J 68 J 
Pyrene 645050 NYSDEC Prot. OW UO/KO 370 U 19 J 6200 26 J 250 J 11 0 J 66 J 110 J 
bis(2-Elhylhexyl)phthal31e 421950 NYSDEC Prot. OW UG/KO 370 U 340 U 1100 U 48 J 53 J 100 J 380 U 390 U 
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Table F-2b 
Seneca !>,my Depot Activity 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-26 Surface Soil Analysis Results by Sample Point 

LOC_ID: SS26-47 SS26-5 SS26-6 SS26-7 SS26-8 SS26-9 TP26-4 TP26-5 
SAMP ID: SS26-47 SS26-5-1 SS26-6-1 SS26-7- I SS26-8-1 SS26-9 TP26-4-1 TP26-5-1 
QC CODE. SA SA SA SA SA SA SA SA 
STUDY JD: RI ROUND! ES! ES! ES! ESt RI ROUND ! ESI ESI 
TOP: 0 0 0 0 0 0. 17 
BOTTOM: 0.17 0.2 0.2 0.2 0.2 0.33 0.25 0.25 
MATRIX: SURF ACE SOIL SURF ACE SOIL SURF ACE SOIL SURF ACE SOIL SURF ACE SOIL SURF ACE SOIL SURF ACE SOIL SURF ACE SOIL 
SAMPLE DATE· 10/20/95 10/25193 10/25193 10/25/93 10/25193 10/04/95 t 1/17/93 11 /17/93 

PARAMETER LEVEL SOURCE UNIT VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q 
PESTICIDES/PCB 

4.4 '-DDD 2900 EPA Carcinogenic UG/KG 3.7 U 3.4 U 6.7 U 3.5 U 3.5 U 3.7 U 3.8 U 3.9 U 
4,4'-DDE 2100 EPA Carcinogenic UG/KG 3.7 U 3.4 U 6.7 U 3 J 3.5 U 3.7 U 3.8 U 3.9 U 
4,4'-DDT 2100 EPA Carcinogenic UG/KG 3.7 U 3.4 U 6.7 U 3.5 U 3.5 U 3.7 U 3.8 U 3.9 U 
Dicldrin 44 EPA Carcinogenic UG/KG 3.7 U 3.4 U 6.7 U 3.5 U 3.5 U 3.7 U 3.8 U 3.9 U 
Endosulfan I 873 NYSDEC Prot . GW UG/KG 1.9 U 1.8 U 3.5 U 1.8 U 1.8 U 1.9 U 2 U 2 U 
Endosulfan JI 873 NYSDEC Pro<. GW UG/KG 3.7 U 3.4 U 6.7 U 3.5 U 3.5 U 3.7 U 3.8 U 3.9 U 
Endomlfan sulfOCc 970 NYSDEC Pro<. GW UG/KG 3.7 U 3.4 U 6.7 U 3.5 U 3.5 U 3.7 U 3.8 U 3.9 U 
Endrin 97 NYSDEC Prot. GW UG/KG 3.7 U 3.4 U 6.7 U 3.5 U 3.5 U 3.7 U 3.8 U 3.9 U 
Endrin aJdchydc UG/KG 3.7 U 3.4 U 6.7 U 3.5 U 3.5 U 3.7 U 3.8 U 3.9 U 
Endrin ketone UG/KG 3.7 U 3.4 U 6.7 U 3.5 U 3.5 U 3.7 U 3.8 U 3.9 U 
Hcptachlor 97 NYSDEC Pro<. GW UG/KG 1.9 U 1.8 U 3.5 U 1.8 U 1.8 U 1.9 U 2 U 2 U 
Heptachlor epolOde 19.4 NYSDEC Prot. GW UG/KG 1.9 U 1.8 U 3.5 U 1.8 U 1.8 U 1.9 U 2 U 2 U 
Mcthoxychlor UG/KG 19 U 18 U 35 U 18 U 18 U 19 U 20 U 20 U 
alpha-Cltlordanc UG/KG 1.9 U 1.8 U 3.5 U 1.8 U 1.8 U 1.9 U 2 U 2 U 
btta-BHC 194 NYSDEC Pro<. GW UG/KG 1.9 U 1.4 J 3.5 U 1.8 U 1.8 U 1.9 U 2 U 2 U 
dclla-BHC 29 1 NYSDEC ?rot. GW UG/KG 1.9 U 1.8 U 3.5 U 1.8 U 1.8 U 1.9 U 2 U 2 U 
lt.amma-Chlordanc 540 EPA Carcinogenic UG/KG 1.9 U 1.8 U 3.5 U 1.8 U 1.8 U 1.9 U 2 U 2 U 

OTHER ANALYSES 
Nit.raLe/Nitrilc -NilIOgen MG/KG 0. 14 0.04 0.44 0.09 0.08 0.55 
Total Petroleum Hrdrocarbons MG/KG 35 117 97 330 260 28.6 U 68 42 

NITROAROMATICS 
2.4-Dinitrotolucnc UG/KG 130 UJ 130 UJ 130 UJ 130 UJ 130 U 130 U 
4-amino-2.6-Dirutrotolucnc UG/KG 130 UJ 130 UJ 130 UJ 130 UJ 130 U 130 U 
HMX UG/KG 130 UJ 120 J 130 UJ 130 UJ 130 U 130 U 

METALS 
Aluminum 14592.84 NYSDEC Metals MG/KG ]8600 5830 2650 5490 9400 13600 1l000 ]5000 
Antimony 3.59 NYSOECMctals MG/KG 0.39 UJ 7 UJ 8 UJ 8.8 UJ 7.4 UJ 0.53 J 7 UJ 12.4 UJ 
Arsenic 7.5 NYSDEC Metals MG/KG 7. 1 J 3.8 10.8 4.9 7.5 6.7 J 9 5.6 
Barium 300 NYSDEC Metals MG/KG 85.2 21.5 J 25.8 J 90 .7 36.1 76.3 58.1 94 
Beryllium 0.73 NYSDEC Metals MG/KG 0.82 0.22 J 0.23 J 0.33 J 0.47 J 0.68 0.49 J 0.7J J 
Cadmium I NYSDEC Metals MG/KG 0.05 U 0.44 U 0.5 U 0.55 U 0.46 U 0.04 U 0.44 U 0.77 U 
Calcium 101903.8 NYSDEC MctaJs MG/KG 4660 44200 213000 222000 ]57000 41300 14100 5330 
Chromium 22.13 NYSDEC MetaJs MG/KG 26.2 J 8.9 J I. I 10.6 15.2 20 R 17.8 ll .4 
CobaJt 30 NYSDECMctals MG/KG 12.2 4.5 J 5.7 J 6.6 J 8.4 10.7 9.9 13.3 
Copper 25 NYSDEC Metals MG/KG 15.1 16.5 159 19 22.5 24 .6 12.4 23 
Cyarude 0.3 NYSDEC MetaJs MG/KG 0.6 U 0.51 U 0.5 U 0.5 1 U 0.54 U 0.57 U 0.58 U 0.54 U 
lron 26626.65 NYSDECMctals MG/KG 19700 11900 70100 13500 17200 16800 23200 18500 
Lead 21.86 NYSDEC Metals MG/KG 12.8 8.7 511 58.5 16.I H .8 J 10.3 19.5 

Magnesium 122 1.77 NYSDEC MetaJs MG/KG 5560 15500 12800 18200 8460 5760 5020 5150 
Manganese 669.38 NYSDEC MetaJs MG/KG 639 264 536 )65 297 566 421 694 
Mercury 0.1 NYSDEC Metals MG/KG 0.05 0.55 0.02 U 0.53 0.09 0.04 0.03 U 0.06 
Nickel 33.62 NYSDECMetals MG/KG 34.1 14.8 R 20 .1 R 19.4 R 31.6 R 30 26.7 34.9 

Potassium 176 1.48 NYSDECMetals MG/KG 3500 1050 1050 2070 1970 1080 J 1090 1740 

Selenium 2 NYSDECMelals MG/KG 0.65 UJ 0.21 U 0.19 U 0.14 U 0.15 J 0.61 0.37 J 0.32 J 
Silver 0.4 NYSDEC Mctals MG/KG 0.14 U 0.89 UJ t UJ I.I UJ 0.94 Ul 0. 11 U 0.89 UJ 1.6 UJ 

Sodium 103.74 NYSDECMetals MG/KG 36.8 104 J 111 J 141 J !SJ J 32.8 56.4 J 46.8 J 

Thallium 0.28 NYSDECMetals MG/KG 1.1 0.23 UJ 0.2 UJ 1.5 UJ 1.5 Ul 0.49 0.25 U 0.18 U 
Vanadium 150 NYSDECMelals MG/KG 31.5 12.4 II 14.8 17.4 23.5 16 24 .9 

Zinc 82.5 NYSDECMetals MG/KG !OJ 51.5 R 164 R 278 R 283 R 101 80.7 91 .5 

HERBJCIDES 
2.4,5-T 1843 NYSDEC Prot. GW UG/KG 5.2 U 5.1 U 5.3 U 5.4 U 5.8 U 6 U 

2.4-D 485 NYSDEC Pro<. GW UG/KG 52 U 51 U 53 U 54 U 58 U 60 U 
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LOC ID: 
SAMPID: 
QC CODE: 
STUDY ID: 

TOP: 
BOTTOM: 
MATRIX: 

SAMPLE DA TE: 
PARAMETER LEVEL SOURCE UNIT 

VOLATI LE ORGANICS 
2-BuWlClrle 93 NYSDEC Prol. GW UG/KG 
Acetone 34.1 NYSDEC Prot. GW UG/KG 
Carbon Disulfide 837 NYSDEC Prol. GW UG/KG 
Ethylbcnzcnc 1705 NYSDEC Prol. GW UG/KG 
Methylene Otloridc JI NYSDEC Prol. GW UG/KG 
Toluene 465 NYSDEC Prot. GW UG/KG 
Xylene (total) 372 NYSDEC Prol. GW UG/KG 

SEMIVO LATI LE ORGAN ICS 
2.4 .5-Trichlorophcnol J I NYSDEC Prot. GW UG/KG 
2-Mclhylnaplthalcnc 11 284 NYSDEC Prol. GW UG/KG 
2-Nitroanilinc 133.3 NYSDEC Prot. GW UG/KG 
2-Nitrophcnol 102.3 NYSDEC Prol. GW UG/KG 
3.3'-Dichlorobcnzidine UG/KG 
4,6-Dinitro-2-mclhylphcnol UG/KG 
Accnaplthcnc 27900 NYSDEC Prol. GW UG/KG 
Ar<Jncc:nc 50000 NYSDEC T AGM 4046 UG/KG 
Bcnzo{a)artJnccnc 224 EPA Carcinogenic UG/KG 
Bcnzo(a)pyrc:nc 60 .9 EPA Carcinogenic UG/KG 
Bcnzo(b)Ouoruthcnc 341 NYSDEC Pro< GW UG/KG 
Bcnzo(g.h.i)perylc:nc 50000 NYSDEC T AGM 4046 UG/KG 
Bcnzo(k)Ouonrdhc:nc 341 NYSDEC Prol. GW UG/KG 
Butylbcnzylplthalatc 37820 NYSDEC Prol. GW UG/KG 
Cubuole UG/KG 
O>yscnc: 124 NYSDEC Pro<. GW UG/KG 
Dibcnz(a.h)artlncene 14.3 EPA Carcinogenic UG/KG 
Dibcnzofuran 1922 NYSDEC Pro<. GW UG/KG 
Fluoruthcoc 50000 NYSDEC TAGM 4046 UG/KG 
Fluorenc 50000 NYSDEC T AGM 4046 UG/KG 
Hcxachlorobut.adicnc UG/KG 
Hexachlorocyclopcnladicnc UG/KG 
lndcno(I .2.3-cd)pyrcne 992 NYSDEC Pro<. GW UG/KG 
Isophorone 1364 NYSDEC Prol. GW UG/KG 
Napl-th21c:nc 4030 NYSDEC Pro<. GW UG/KG 
PhctWtl.-c:nc 50000 NYSDEC T AGM 4046 UG/KG 
Pyrcnc 50000 NYSDEC T AGM 4046 UG/KG 
bis(2-Flhvlhcxvl\nHM late 50000 NYSDEC T AGM 4046 UG/KG 
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Table F-2c 
Seneca Anny Depot Activily 

SEAD-25 ,nd 26 FEASIBIUTY STUDY 

SEAD-26 Subsurface Soi l Analysis Results by Sample Poitt 

SB26-I SB26-I SB26-I0 SB26-I0 
SB26-l- l SB26-l -2 SB26-10-03 SB26- I0-04 

SA SA SA SA 
ESI ESI RIROUND I RIROUNDI 
0 2 4 6 
2 4 6 8 

son. son. son. son. 
11/17193 11/17193 09no195 09n0l 95 
VALUE Q VALUE Q VALUE Q VALUE Q 

II U II U 13 Ul 12 UJ 
II U II U 13 Ul 12 Ul 
II U II U 13 UJ 12 Ul 
II U II U 13 Ul 12 Ul 
II U II U 13 Ul 12 UJ 
II U II U 13 UJ 12 Ul 
II U II U 13 Ul 12 UJ 

880 U 920 U 930 U 950 U 
360 U 380 U 380 U 390 U 
880 U 920 U 930 J 9SO J 
360 U 380 U 380 U 390 U 
360 U 380 U 380 U 390 U 
880 U 920 U 930 J 950 J 
360 U 380 U 380 U 390 U 
360 U 380 U 46 J 19 J 

31 J 380 U 180 J 190 J 
34 J 380 U 21 0 J 360 J 
36 J 380 U 200 J 320) 

360 U 380 U 420 1100 
36 l 380 U 220 J 200 l 

360 U 380 U 380 U 390 U 
360 U 380 U 4 1 J 58 J 
42 J 380 U 190 J 210 J 

360 U 380 U 100 J 230 J 
360 U 380 U 380 U 390 U 

69 J 380 U 330 ) 310 l 
360 U 380 U 380 U 390 U 
360 U 380 U 380 U 390 U 
360 U 380 U 380 U 390 U 
360 U 380 U 350 J 810 
360 U 380 U 380 U 390 U 
360 U 380 U 380 U 390 U 

24 J 380 U 170 J 240 J 
56 l 380 U 250 J 260 J 

360 U 380 U 1300 200 l 
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SB26-ll SB26-ll SB26-12 SB26-12 SB26-2 
SB26-11-03 SB26-11 -06 SB26-12-04 SB26-12-08 SB26-2-l 

SA SA SA SA SA 
RIROUND I RIROUNDI RIROUNDI RIROUND I ESI 

4 IO 6 14 
6 12 8 16 

son. son. son. son. son. 
10/19/95 10/19/95 10/18/95 10/18/95 I 1/18193 
VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q 

16 J 4 U 1500 U 12 U II U 
75 J 22 1800 U 8 J 25 U 

I J II U 1500 U 12 U II U 
12 U II U 1500 U 12 U II U 
12 U II U 1500 U 12 U II U 
12 U II U 1500 U 12 U II U 
12 U II U 1500 U 12 U II U 

940 U 890 U 3200 U 2000 U 880 U 
390 U 370 U 2100 820 U 360 U 
9~0 J 890 J 3200 J 2000 J 880 U 
390 J 3 70 J 1300 U 820 U 360 U 
390 U 370 U 1300 l 820 J 360 U 
940 U 890 U 3200 U 2000 U 880 U 
390 U 370 U 250 l 820 U 360 U 
390 U 370 U 1300 U 820 U 360 U 
390 U 370 U 1300 U 820 U 360 U 
390 U 370 U 1300 U 820 U 360 U 
390 U 370 U 1300 U 820 U 360 U 
390 U 370 U 1300 U 820 U 360 U 
390 U 370 U 1300 U 820 U 360 U 
390 U 370 U 1300 U 820 U 360 U 
390 U 370 U 1300 U 820 U 360 U 
390 U 370 U 1300 J 820 J 360 U 
390 U 370 U 1300 U 820 U 360 U 
390 U 370 U 1300 U 820 U 360 U 
390 U 370 U 1300 U 820 U 52 J 
390 U 370 U 320 J 820 U 360 U 
390 J 370 J 1300 U 820 U 360 U 
390 J 370 J 1300 U 820 U 360 U 
390 U 370 U 1300 U 820 U 360 U 
390 l 370 J 1300 U 820 U 360 U 
390 U 370 U 1300 U 820 U 360 U 
390 U 370 U 810 J 130 J JI J 
390 U 370 U 1300 U 120) 44 l 
84 U 370 U 1300 U 530 l 700 
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PARAMETER 
PESTIC IDES/PC B 

4.4'-DDE 
4,4'-DDT 
Endosulfan sulfate 
Enain alde!!):dc 

OTHER ANALYSES 
Nitntc/Nitrile-Nilrogcn 
Toul Petrol eum Hy<rocarbons 

Aluminum 
Antimony 
~ enic 
Barium 
Beryllium 
Cadmium 
Calcium 
0,-omium 
Coball 
Copper 
Iron 
L<ad 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Si lver 
Sodium 
Thallium 
Vanadium 
z;nc 

HERBIC IDES 
Dicamba 
MCPA 
MCPP 

METALS 
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LEVEL 

1364 
775 
310 

14592 .84 
3.59 
7.5 
300 
0.73 

I 
101903 .8 

22 .13 
30 
25 

26626.65 
21.86 

1221.77 
669.38 

0.1 
33.62 

1761.48 
2 

0.4 
103.74 
0.28 
150 
82.5 

SOURCE 

NYSDEC Prot. GW 
NYSDEC Prot. GW 
NYSDEC Prot. GW 

NYSDEC Metals 
NYSOEC Metals 
NYSDEC MeUls 
NYSDEC Metals 
NYSOEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSOEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metal s 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 

LOC_!D: 
SAMP!D: 
QC CODE: 
STUDY ID: 

TOP: 
BOTTOM: 
MATRIX: 

SAMPLE DATE: 
UNIT 

UG/KG 
UG/KG 
UG/KG 
UG/KG 

MG/KG 
MG/KG 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

UG/KG 
UG/KG 
UG/KG 

Table F-2c 
Seneca Anny Depot Activily 

SEAD-25 and 26 FEASIBD.JTY STUDY 

SEAD-26 Subsulface Soil Analysis Resulls by Sample Poinl 

S826- l 
SB26- l -l 

SA 
ESI 
0 
2 

SOIL 
11/17/93 
VALUE Q 

3 J 
3.5 J 
3.6 U 
3.6 U 

0.43 
43 

5560 
7.3 UJ 
3.2 

73.2 
0.35 J 
0.46 U 

293000 
10.3 

5. 9 J 
9.7 

8770 
6.33 

29100 
309 

0.02 U 
31.6 R 
1710 
0.13 UJ 
0.92 UJ 
192 J 

0.73 U 
12 .7 
283 R 

5.5 U 
5500 U 
5500 U 

SB26- l 
SB26-l-2 

SA 
ESI 
2 
4 

SOIL 
I 1/17/93 
VALUE Q 

3.8 U 
3.8 U 
3.8 U 
3.8 U 

0.48 
38 

9040 
6.7 UJ 
5.3 

43 .7 
0.41 J 
0.42 U 

47300 
15.7 
9.5 

14.3 
19100 

8.5 
9160 

55 1 
0,02 U 
23 .9 
901 
0.26 J 
0.85 UJ 
108 J 

0.17 U 
14.4 
90.6 

5.7 U 
5700 U 
5700 U 

SB26-10 
SB26-10-03 

SA 
RI ROUND! 

4 
6 

SOIL 
09/20/95 
VALUE Q 

3.8 U 
3.8 U 
3.8 U 
2.2 J 

___ JOO _ 

11400 
0.7 J 
7.9 
144 

0.73 
0.49 

29900 
23.7 J 
11.9 
20 .3 

28400 
516 

8470 
653 

0.09 
30.5 

'.2230 
0.78 J 
0.15 U 
62 .3 

I J 
25 .1 
379 J 
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SB26- I0 
S826-10-04 

SA 
RI ROUNDI 

6 
8 

SOIL 
09/20/95 
VALUE Q 

4 U 
4 U 
4 U 

2.2 J 

141 

15300 
0.49 J 
5.9 

64 .8 
0.67 
0.04 U 

10400 
21.9 J 
11.3 

26 
29500 

276 
5220 

391 
0.05 
34.7 
1690 

I.I J 
0,11 U 
48 .7 
0.85 J 

21 
127 J 

SB26-ll SB26- l l 
S826- ll -03 SB26-l l-06 

SA SA 
RIROUND I RI ROUND! 

4 10 
6 12 

SOIL SOIL 
10/19/95 10/ 19/95 
VALUE Q VALUE Q 

3.8 U 3.7 U 
3.8 U 3.7 U 
3.8 U 3.7 U 
3.8 U 3.7 U 

51 34 

15700 8220 
0.44 UJ 0.36 UJ 

6 4 .2 
96.3 87.1 
0.75 0.4 1 
0.06 U 0.05 U 
6230 86100 
24.6 J 13.1 J 
14 ,7 8.2 
24 .6 20.4 

31400 18000 
12.8 J 6.9 1 

5750 14700 
64 1 579 

0.04 o.oi 1 
39.8 22.6 
1540 1660 
0.74 U 0.61 U 
0.16 U 0.13 U 
39.9 U 96.J 

1 0.92 
23 .9 J 14 .1 J 
94.5 52.2 

SB26-12 SB26-12 
SB26-12 -04 SB26-12-08 

SA SA 
RI ROUND I RIROUNDI 

6 14 
8 16 

SOIL SOIL 
10/18/95 10/18195 
VALUE Q VALUE Q 

3.9 U 4.1 U 
J .9 U 4.1 U 
3.9 U 4.1 U 
J .9 U 4.1 U 

659 634 

11 500 11500 
0.33 U 0 .39 U 

9.7 J 6.3 J 
71.5 71.4 

0.6 0.57 
0.05 U 0.05 U 

49600 9200 
18.5 J 19.4 J 
I I.I J 11.31 

26 25.5 
25600 26900 

9.5 15 
6610 6780 
1140 530 
0.04 0.06 
29.4 J 35.7 J 
879 J 1200 J 

0.92 0.66 U 
0.12 U 0.14 U 
168 44 .8 

0.59 0.53 U 
18.J J 19.3 J 
72.3 99.9 

SB26-2 
SB26-2-l 

SA 
ESI 
0 
2 

SOIL 
11/18/93 
VALUE Q 

2.7 J 
3.6 U 
3.6 U 
3.6 U 

0.05 
42 

5230 
9.1 UJ 
6.5 J 

21.1 J 
0.32 J 
0.57 U 

138000 
8.8 
5.6 1 

10.6 
11400 

10.3 
7790 
442 

0.03 UJ 
17.5 
882 

0.14 UJ 
1.2 U 
163 J 
0.2 U 

10.9 
29.5 

5.5 U 
5500 U 
5500 U 
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LOC_ID: SB26-2 
SAMP ID: S826-2-2 
QC CODE: SA 
STUDY ID: ES! 

TOP: 8 
BOTTOM: 10 
MATRIX: SOIi. 

SAMPLE DA TE: 11 /18/93 
f I\KAMJ:.T t.K. U.Vt.L :SUUK.L;t. UNI I VALUt. " VOLATILE ORGANICS 
2-Butanone 93 NYSDEC Prol. GW UG/KG 12 U 
Acetone 34 .l NYSDEC Prot. GW UG/KG 13 U 
Carbon Disulfide 837 NYSDEC Prot. GW UG/KG 12 U 
Elhylbcnzene 1705 NYSDEC Prol. GW UG/KG 12 U 
Methylene Chloride JI NYSDEC Prot. GW UG/KG 12 U 
Toluene 465 NYSDEC Prot. GW UG/KG 12 U 
Xvlcne (total) 372 NYSDEC Prot. GW UG/KG 12 U 

SEMIVOLATILE ORGANICS 
2,4,5-Trichlorophcnol JI NYSDEC Prol. GW UG/KG 990 U 
2-Melhylnaphlhalene 11284 NYSDEC Prot. GW UG/KG 410 U 
2-Nitroaniline lll.l NYSDEC Prot. GW UG/KG 990 U 
2-Nitrophenol 102.3 NYSOEC Prot. GW UG/KG 4 10 U 
3,3'-Dichlorobcnzidinc UG/KG 410 U 
4,6-Dinitro-2 -methylphenol UG/KG 990 U 
Accnaptihcne 27900 NYSDEC Prot. GW UG/KG 410 U 
AnUnccne 50000 NYSDEC TAGM 4046 UG/KG 410 U 
Benzo(a)antlnccne 224 EPA Carcinogenic UG/KG 410 U 
Benzo(a)pyrcnc 60.9 EPA Carcinogenic UG/KG 410 U 
Bcnzo(b)fluoranthcnc 341 NYSDEC Prot. GW UG/KG 410 U 
Benzo(,g.h,i)peryl ene 50000 NYSDEC T AGM 4046 UG/KG 410 U 
Benzo(k)fluoranthene 341 NYSDEC Prot. GW UG/KG 410 U 
Butylbcnzylphthalatc 37820 NYSDEC Prol. GW UG/KG 410 U 
Carbazole UG/KG 410 U 
°')',enc 124 NYSDEC Prot . GW UG/KG 410 U 
Dibcnz(a.h)anthracene 14 .3 EPA Carcinogenic UG/KG 410 U 
Dibcnzofuran 1922 NYSDEC Prot. GW UG/KG 410 U 
Fluoranthcnc 50000 NYSDEC T AGM 4046 . UG/KG 410 U 
Fluorcnc 50000 NYSDEC T AGM '1046 UG/KG 4 10 U 
Hexachlorobutadienc UG/KG 410 U 
Hexachlorocyclopertadicne UG/KG 410 U 
Indcno(l ,2,3•cd)pyrene 992 NYSDEC Prol. GW UG/KG 4 10 U 

lsophorooc 1364 NYSDEC Prot. GW UG/KG 410 U 
Naphthalene 4030 NYSDEC Prot. GW UG/KG 410 U 
PhcnanOnne 50000 NYSDEC T AGM 4046 UG/KG 410 U 
Pyrcnc 50000 NYSDEC T AGM 4046 UG/KG 410 U 
bis(l.f.thvlhexvl)ohthalate 50000 NYSDEC TAGM 4046 UG/KG 410 U 
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Table f.2c 
Scnc:ca Anny Depot Activity 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-26 Subsurface Soil Analysis Results by Sample Point 

SB26-2 SB26-2 SB26-J SB26-l 
SB26-2-J SB26-2-5 SB26-3-1 S826-3-2 

SA DU SA SA 
ES! ES! ESI ES! 
10 0 0 6 
12 2 2 8 

SOIL SOIL son. son. 
I 1/18/93 11118/93 11/1 8193 
V/\J..Ul:. VALUt. u VALUI::. u VALUt. u 

12 U 10 U 12 U 12 U 
12 U 10 U 12 U 12 U 
12 U 10 U 12 U 12 U 
12 U 10 U 12 U 12 U 
12 U 10 U 12 U 12 U 
12 U J J 12 U 12 U 
12 U 10 U 12 U 12 U 

940 U 850 U 930 U 980 U 
390 U 350 U 380 U 400 U 
940 U 850 U 930 U 980 U 
390 U 350 U 380 U 400 U 
390 U 350 U 380 U 400 U 
940 U 850 U 930 U 980 U 
390 U 350 U 380 U 400 U 
390 U 350 U 380 U 45 J 
390 U 350 U 380 U 65 l 
390 U 350 U 380 U 55 J 
390 U 350 U 380 U 42 J 
390 U 350 U 380 U 400 U 
390 U 350 U 380 U 51 J 
390 U 350 U 380 U 400 U 
390 U 350 U 380 U 400 U 
390 U 27 l 380 U 69 l 
390 U 350 U 380 U 400 U 
390 U 350 U 380 U 400 U 
390 U JO J 380 U 170 J 
390 U 350 U 380 U 22 J 
390 U 350 U 380 U 400 U 
390 U 350 U 380 U 400 U 
390 U 350 U 380 U 400 U 
390 U 350 U 380 U 400 U 
390 U 350 U 380 U 400 U 
390 U 22 J 380 U 190 J 
390 U 48 J 380 U 1301 
500 U 660 380 U 400 U 

Page 3 of 10 

SB26-J SB26-4 SB26-4 SB26-4 
SB26-3-3 SB26-4- I SB26-4 -2 S826-4-J 

SA SA SA SA 
ESI ESI ESI ESI 
10 2 6 
12 4 8 

son. son. son. son. 
11118/93 11 /19/93 11/19/93 11/19/93 
VALUE 0 VALUE 0 VALUE 0 VALUE 0 

13 U 11 U II U 12 U 
13 U II U II U 12 U 
13 U II U II U 12 U 
13 U II U II U 12 U 
13 U II U II U 12 U 
13 U II U II U 12 U 
13 U II U II U 12 U 

930 UJ 910 U 900 U 930 U 
380 UJ 370 U 370 U 380 U 
930 UJ 910 U 900 U 930 U 
380 Ul 370 U 370 U 380 U 
380 UJ 370 U 370 U 380 U 
930 UJ 910 U 900 U 930 U 
380 UJ 370 U 370 U 380 U 
380 Ul 370 U 370 U 380 U 
380 UJ 370 U 370 U 28 J 
380 Ul 370 U 370 U 40 l 
380 UJ 370 U 370 U 33 J 
380 UJ 370 U 370 U 380 U 
380 Ul 370 U 370 U 41 l 
380 UJ 370 U 370 U 380 U 
380 UJ 370 U 370 U 380 U 
380 UJ 370 U 370 U 46 J 
380 UJ 370 U 370 U 380 U 
380 Ul 370 U 370 U 380 U 
380 UJ 24 J 370 U 71 l 
380 Ul 370 U 370 U 380 U 
380 UJ 370 U 370 U 380 U 
380 Ul 370 U 370 U 380 U 
380 UJ 370 U 370 U 380 U 
380 UJ 370 U 370 U 380 U 
380 UJ 370 U 370 U 380 U 
380 UJ 370 U 370 U 64 J 
380 Ul JO l 370 U 64 J 
230 l 930 820 380 U 
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PARAMETER 
PESTICIDES/PCB 

4,4'-DDE 
4,4'-DDT 
Endosulfan sulfate 
F.n<rin aldt:hvk 

OTHER ANALYSES 
Nitntc/Nitrite-Nilrogal 
Total Petroleum 1-lyck-ocarbons 

Alumirum 
Animony 
Arsenic 
Barium 
Beryllium 
Cacknium 
Calcium 
0.-omium 
Cobalt 
Coppa 
~on 
Lead 
Mi8J1Csium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Si lver 
Sodium 
Thallium 
Vanadium 
Zinc 

HERBICIDES 
Dicamba 
MCPA 
MCPP 

METALS 
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LEVEi._ 

1364 
775 
310 

14592 .84 
3.59 
7.5 
JOO 
0.73 

I 
101903.8 

22 .13 
30 
25 

26626.65 
21.86 

1221.77 
669 .38 

0.1 
JJ .62 

1761.48 
l 

0.4 
103.74 
0.28 
150 
82.5 

SOURCE 

NYSDEC Prot. GW 
NYSDEC Prot. GW 
NYSOEC Prot . GW 

NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDECMct.als 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 

LOC_ID: 
SAMPID: 
QC CODE: 
STUDY ID: 

TOP: 
BOTTOM: 
MATRJX: 

SAMPLE DATE: 
UNIT 

UG/KG 
UG/KG 
UG/KG 
UG/KG 

MG/KG 
MG/KG 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

UG/KG 
UG/KG 
UG/KG 

S826-l 
S826-l-l 

SA 
ES! 
8 
10 

SOIL 
I 1/ 18/93 
VALUE Q 

4 .1 U 
4.1 U 
4 .1 U 
4.1 U 

0.26 
74 

21000 
11.5 UJ 
8.8 J 

83 .6 
0.97 J 
0 .72 U 
2090 
32.◄ 

17.5 
24.4 

44100 
10.] 

72 10 
279 

0.05 J 
46.2 
1490 
0 .32 J 

1.5 u 
67.1 J 
0.28 U 

28 
69 .3 

6.3 U 
6300 U 
6300 U 

Table F-2c 
Seneca Anny Depot Activity 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-26 Subsurface Soil Analysis Results by Sample Point 

SB26-l 
SB26-l-J 

SA 
ESI 
10 
ll 

SOIL 
I 1/18/93 
VALUE Q 

3.9 U 
3.9 U 
3.9 U 
3.9 U 

l .l 
52 

14200 
11.5 UJ 
7.6 J 

90.8 
0,67 J 
0.72 U 

17800 
21.9 

II 
24 

33700 
27 

4700 
712 

0.03 UJ 
32.4 
1960 
0.16 UJ 

1.5 u 
220 J 
0.24 U 
27 .4 
201 

5.9 U 
5900 U 
5900 U 
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S826-l SB26-J SB26-J 
S826-l-5 SB26-l-1 SB26-l-l 

DU SA SA 
ESI ES! ESI 
0 0 6 
l l 8 

SOIL SOIL SOIL 
I 1/18/93 I 1/18/93 

VALUE Q _ .Y"1._l!E . Q __ VALUE_ Q 

3.l J 
3.5 U 
3.5 U 
3.5 U 

0.1 
51 

7900 
8.8 UJ 
5.3 J 
102 J 

0.46 J 
0.55 U 

189000 
13 .9 
10.1 
14 .3 

15500 
15 .5 

18100 
433 

0.03 UJ 
29.l 
1710 
0.14 Ul 

I.I u 
175 J 

I U 
15.9 
54 .8 

5.3 U 
5300 U 
5300 U 

3.8 U 
3.8 U 
3.8 U 
3.8 U 

0.14 
69 

13700 
10.4 UJ 
8.3 J 

77 .1 
0.69 J 
0.65 U 

25600 
20.7 
10.8 
20 .6 

28400 
20.7 

8760 
466 

0.03 J 
29.7 
1140 
0.48 J 

I.] u 
71.6 J 
0.21 U 
ll.l 
64 .9 

5.8 U 
5800 U 
5800 U 

4 U 
4 U 
4 U 
4 U 

1.06 
71 

14400 
12.5 UJ 
S.◄ J 

93 .l 
0.66 J 
0.78 U 

201 00 
20.9 
7.9 J 

18.3 
25900 

14 .9 
4810 

561 
0.03 J 
29.1 
11 30 J 
0.79 J 

1.6 U 
60.9 J 
0.26 U 
21.8 
78.2 

6.1 U 
6100 U 
6100 U 

S826-J 
SB26-J-l 

SA 
ES! 
10 
12 

SOIL 
11 /18/9] 
VALUE Q 

3.8 U 
J .8 U 
3.8 U 
3.8 U 

Q,07 

74 

12900 
6.6 Ul 
6.7 J 

51 .5 
0.61 J 
0.41 U 
2820 
21.4 
11.8 
ll .l 

29600 
10.5 

5290 
486 

0.03 J 
34.7 
1110 
0.18 UJ 
0.84 U 
56.8 J 
0.27 U 
19.5 
72.5 

5.8 U 
5800 U 
5800 U 

SB26-4 SBl6-4 
SB26-4 -1 SBl6-4-l 

SA 
ES! 
0 
l 

SOIL 
11 / 19/93 
VAf,lJE_ Q . . 

3.7 U 
3.7 U 
3.7 U 
3.7 U 

0.75 
90 

14300 
9.l UJ 
13 J 

87.J 
0.67 J 
0.57 U 

28000 
22 .7 
15.8 
28.6 

3170D 
14 .6 

6910 
696 

0,04 J 
35.2 
1370 
0.37 J 

1.2 U 
119 J 

0.ll U 
JO .I 
84.9 

5.7 U 
5700 U 
5700 U 

SA 
ES! 
2 
4 

SOIL 
I 1/ 19/93 
VALUE __ Q_ _ 

] .7 U 
3.7 U 
3.7 U 
3.7 U 

0.37 
65 

13800 
9.3 UJ 

I D.3 J 
62.4 
0.61 l 
0.58 U 

17500 
22.2 

12 
18.9 

2,000 
11.7 

6330 
541 

0.04 J 
32.8 
1140 
0.58 J 

1.2 U 
87.6 J 
0.14 U 
18.6 
72.4 

5.8 
29000 
5600 U 

S826-4 
S826-4-J 

SA 

ES! 
6 
8 

SOIL 
11/19/93 
VALUE Q 

3.8 U 
3.8 U 
3.8 U 
3.8 U 

1.55 
66 

15300 
11.4 UJ 
10.2 J 
74 .3 
0.7J J 
0,71 U 

14500 
23.5 
14 .8 
24 . 1 

33200 
13.1 

6290 
668 
0.03 J 
38.5 
1390 
0,28 J 

1.4 U 
78 J 

0.26 U 
22.l 
115 

5.8 U 
5800 
5800 U 
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P,IBAMETER 
VOLATILE ORGANICS 

2-Butanone 
Acetone 
Carbon Disulfide 
Ethyl benzene 
Methylene Otloride 
Toluene 
Xylene (total) 

SEMIVOLATILE ORGAN ICS 
2.4 .5-Trichlorophenol 
2-Methylnaplthalene 
2-Nitroani linc 
2-Nitrophcnol 
3.3 '-Dichlorobcnzidine 
4.6-Dinitro-2-mcthylphenol 
Acenapt'dlcne 
Ar<lnccnc 
Benzo{a)llthncenc 
Bcru:o(a)pyrcne 
Benzo(b)nuoranthcnc 
Bcnz~i)pcrylcne 
Benzo(k)nuoranthcnc 
Butylbcnzylphthalalc 
Carbazo1e 
OTyscnc 
D1bcnz(1.h)anthraccne 
Oibenzofuran 
Flucnnthene 
Fluorcne 
Hcxachlorobutadicne 
Hexachlorocyclopentadiene 
lndcno(l ,2.3-cd)pyrcnc 
lsophoronc 
Naphthalene 
Phenanthrene 
Py,-cnc 
bisl2-Ethvlhexvl)ohthalate 

LEVEL SOURCE 

93 NYSDEC Prat. GW 
34.1 NYSDEC Prot. GW 
837 NYSDEC Prol. GW 
1705 NYSDEC Prot. GW 
JI NYSDEC Prol. GW 

465 NYSDEC Prat. GW 
372 NYSDEC Prat. GW 

31 NYSDEC Prot. GW 
11284 NYSDEC Prat. GW 
IJJ .J NYSDEC Prot. GW 
102.J NYSDEC Prot. GW 

27900 NYSDEC Prot. GW 
50000 NYSDEC T AGM 4046 

224 EPA Carcinogenic 
60.9 EPA Cartino~ic 
341 NYSDEC Prot. GW 

50000 NYSDEC T AGM 4046 
341 NYSDEC Prot GW 

37820 NYSDEC Prot. GW 

124 NYSDEC Prat. GW 
14 .3 EPA Carcinogenic 
1922 NYSDEC Pro<. GW 

50000 NYSDEC T AGM 4046 
50000 NYSDEC TAGM 4046 

992 NYSDEC Prot. GW 
ll64 NYSDEC Prot. GW 
4030 NYSDEC Prot. GW 
50000 NYSDEC TAGM 4046 
50000 NYSDEC T AGM 4046 
50000 NYSDEC T AGM 4046 
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LOC_ID: SB26-5 SB26-5 
SAMPID: SB26-5-0J SB26-5-05 
QC CODE: SA SA 
STUDY ID: RJROUNDI RJROUNDI 

TOP: 4 8 
BOTTOM: 6 10 
MATRJX: SOIL SOIL 

SAMPLE DATE: 09124/95 09124/95 
UNIT VALUE Q VALUE Q 

UG/KG 12 U II U 
UG/KG 12 UJ 11 UJ 
UG/KG 12 U 11 U 
UG/KG 12 U 11 U 
UG/KG 12 U 11 U 
UG/KG 12 U II U 
UG/KG 12 U 11 U 

UG/KG 940 U 950 U 
UG/KG 390 U 390 U 
UG/KG 940 U 950 U 
UG/KG 390 U 390 U 
UG/KG 390 U 390 U 
UG/KG 940 U 950 U 
UG/KG 390 U 390 U 
UG/KG 390 U 390 U 
UG/KG 390 U 49 J 
UG/KG 42 J 50 J 
UG/KG 78 J 94 J 
UG/KG 390 U 43 J 
UG/KG 390 U 390 U 
UG/KG 390 U 390 U 
UG/KG 390 U 390 U 
UG/KG 4 1 J 55 J 
UG/KG 390 U 390 U 
UG/KG 390 U 390 U 
UG/KG 39 J 96 J 
UG/KG 390 U 390 U 
UG/KG 390 U 390 U 
UG/KG 390 U 390 U 
UG/KG 390 U 390 U 
UG/KG 390 U 390 U 
UG/KG 390 U 390 U 
UG/KG 390 U 70 J 
UG/KG 390 U 85 J 
UG/KG 390 U 150 J 

Table F-2c 
Seneca Army Depot Activity 

SEAD-25 and 26 FEASIBil1TY STUDY 

SEAD-26 Subsurface Soil Analysis Results by Sample Poinl 

SB26-6 SB26-6 S826-7 
SB26-6-04 SB26-6-06 SB26-7-0J 

SA SA SA 
RJROUND I RJROUND I Rl ROUND! 

6 10 4 

8 12 6 
SOIL SOIL SOIL 

09123/95 09123/95 09123/95 
VALUE Q VALUE Q VALUE Q 

12 U 11 U 1400 U 
12 UJ 11 U 1400 U 
12 U 11 U 1400 U 
12 U 11 U 360 J 
12 U 11 U 1400 U 
12 U II U 1400 U 
12 U II U 310 J 

930 U 910 U 4800 U 
380 U •370 U 5300 
930 U 910 U 4800 U 
380 U 370 U 2000 U 
380 U 370 U 2000 U 
930 U 910 U 4800 U 
380 U 370 U 530 J 
380 U 370 U 2000 U 
380 U 370 U 2000 U 
380 U 370 U 2000 U 
62 J 370 U 2000 U 

380 U 370 U 2000 U 
380 U 370 U 2000 U 
380 U 370U 2000 U 
380 U 370 U 2000 U 
45 J 370 U 2000 U 

380 U 370 U 2000 U 
380 U 370 U 520 J 

68 J 370 U 270 J 
380 U 370 U 1200 J 
380 U 370 U 2000 U 
380 U 370 U 2000 U 
380 U 370 U 2000 U 
380 U 370 U 2000 U 
380 U 370 U 850 J 

53 J 370 U 1900 J 
73 J 370U JOO J 

380 UJ 370 UJ 2000 U 
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S826-7 
SB26-7-07 

SA 
RJROUNDI 

12 
14 

SOIL 
09124/95 
VALUE __ Q 

1400 U 
1400 U 
1400 UJ 
1400 U 
1400 U 
1400 U 
1400 U 

4500 U 
4200 
4500 U 
1900 U 
1900 U 
4500 U 

380 J 
1900 U 
1900 U 
1900 U 
1900 U 
1900 U 
1900 U 
1900 U 
1900 U 
1900 U 
1900 U 
1900 U 
1900 U 
870 J 

1900 U 
1900 U 
1900 U 
1900 U 
350 J 

1700 J 
240 J 

1900 UJ 

SB26-8 SB26-8 S826-9 SB26-9 
S826-8-04 SB26-8-05 SB26-9-04 SB26-9-05 

SA SA SA SA 
RJROUNDI Rl ROUND! RJROUND! RJROUNDI 

6 8 6 8 
8 10 8 10 

SOIL SOIL SOIL SOIL 
09121/95 09121/95 09125/95 09125/95 
VALUE Q VALUE Q VALUE Q V}J.Ufi 0 

11 UJ 11 UJ 11 UJ 11 UJ 
11 UJ 11 UJ 120 J 51 
11 UJ 11 UJ 11 U II U 
11 UJ 11 UJ II U II U 
II UJ II UJ 365 J 11 U 
II UJ 11 UJ 11 U 11 U 
11 UJ 2J 11 U II U 

930 J 850 J 880 U 900 U 
380 U 350 U 360 U 370U 
930 U 850 U 880 U 900 U 
380 U 350 U 360 U 370 U 
380 J 350 J 360 U 370 U 
930 U 850 U 880 U 900 U 
380 U 350 U 360 U 370U 
380 U 350 U 360 U 370U 
380 U 350 U 360 U 370 U 
380 U 350 U 38 J 370U 
380 U 350 U 360 U 370 U 
380 J 350 J 360 U 370 U 
380 U 350 U 41 J 370U 
380 J 350 J 360 U 370U 
380 U 350 U 360 U 370U 
380 U 350 U 360 U 370U 
380 U 350 U 360 U 370 U 
380 U 350 U 360 U 370U 
380 U 350 U 48 J 370 U 
380 U 350 U 360 U 370 U 
380 U 350 U 360 U 370 U 
380 U 350 U 360 J 370 J 
380 U 350 U 360 U 370U 
380 U 350 U 360 U 370 U 
380 U 350 U 360 U 370 U 
380 U 350 U 360 U 370U 
380 U 350 U 360 U 370 U 
380 UJ 350 UJ 360 U 370U 
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PARAMETER 
PESTICIDES/PCB 

4,4' -DDE 
4,4'-DDT 
Endosulfan sulfate 
Ena-in aldchvdc 

OTliER ANALYSES 
Nitrate/Nitrite-Nitrogen 
Total Petroleum Hyck"ocubons 

Alumioom 
Mimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
0.-omium 
Cobalt 
Copper 
~on 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
VMadium 
Zinc 

[

HERBICIDES 
Dicamba 
MCPA 
MCPP 

METALS 

LEVEL 

1364 
775 
310 

14592.84 
3.59 
7.5 
300 
0.73 

I 
101903 .8 

22 .13 
30 
25 

26626.65 
21.86 

1221.77 
669.38 

0.1 
33.62 

1761.48 
2 

0.4 
I0J .74 
0.28 
150 
82.5 
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SQllllQs 

NYSDEC Pro!. GW 
NYSDEC Pro!. GW 
NYSDEC Pro! . GW 

NYSDECMct.als 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSOEC Metals 
NYSDEC Metals 
NYSDECMctals 
NYSDEC Metals 
NYSDEC Mctals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDECMctals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 

LOC_ID: 
SAMP ID: 
QC CODE: 
STUDY ID: 

TOP: 
BOTTOM: 
MATRIX: 

SAMPLE DATE: 
UNIT 

UG/KG 
UG/KG 
UG/KG 
UG/KG 

MG/KG 
MG/KG 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

UG/KG 
UG/KG 
UG/KG 

SB26-5 
SB26-5-03 

SA 
RI ROUND I 

4 
6 

son. 
09/'24/95 
VALUE Q 

3.9 U 
3.9 U 
3.9 U 
JO J 

33.5 U 

13700 
0.62 J 

6 
67 .7 
0.72 
0.06 U 
9780 
20.4 J 
12.5 
28.4 

26300 
14.6 

5960 
494 

0.05 
30.8 
1390 
0.73 UJ 
0.16 U 
39.6 U 
0.59 U 
22 .2 
105 J 

SB26-5 
SB26-5-05 

SA 
RI ROUND! 

8 
10 

son. 
09/'24/95 
VALUE Q 

3.9 U 
3.9 U 
3.9 U 
3.9 U 

30.7 U 

16900 
0.7 J 
6.7 

56.5 
0.64 
0.06 U 

18700 
22.9 J 
13.5 
16.4 

30500 
12 

6190 
606 

0.05 
33.2 
1310 
0.78 J 
0.16 U 
39.7 U 

1.4 .) 
20.5 
115 J 

Tabk: F-2c 
Scnccil Army Dcpol Acttv1ty 

SEAD-25 ,,,d 26 FEASIBIUTY STUDY 

SEAD·26 Subsurface Soil Analysis Results by Sample Point 

SB26-6 SB26-6 SB26-7 
SB26-6-04 SB26-6-06 SB26-7-03 

SA SA SA 
RIROUNDI RI ROUND! RIROUNDI 

6 JO 4 
8 12 6 

son. son. son. 
09/'23195 09/'23/95 09/23/95 

SB26-7 
SB26-7-07 

SA 
RIROUNDJ 

12 
14 

son. 
09/'24/95 

VALUE Q VALUE _ Q__ VALUE Q __ VALUE Q 

3.8 U 3.7 U 4U 3.7 U 
3.8 U 3.7 U 4 U 3.7 U 
3.8 U 3.7 U 4 U 2.6 J 
3.8 U 3.7 U SJ 3.7 U 

86.3 43 .7 91 I 1280 

14100 13100 14400 15700 
0.76 J 0.57 l 0.69 J 0.54 J 

5.7 5.2 4.7 10.8 
68 57.7 48.8 42 .9 

0.64 0.59 0 .58 0.51 
0.06 U 0.05 U 0.06 U 0.04 U 

34600 4740 5600 6320 
20.9 J 19.4 J l7.4J 18.5 J 
10.9 10.3 12.1 11.4 
21.2 18.9 13 .6 15.8 

25900 25200 246-00 25500 
10.6 10 14 .7 8.6 

8500 ◄660 ◄420 4630 
506 448 500 383 

0.03 0.07 0.03 0.01 
31.2 29.8 26 28.3 
1770 1270 940 925 
0.77 UJ 0.63 UJ 0.73 UJ 0.61 J 
0.17 U 0.14 U 0.16 U 0.1 U 
46.5 33.9 U 39.4 U 30.7 
0.77 J 0.7 ., 0.59 U 0.75 J 

22 19.3 16.3 15.5 
85.2 J 95.J J 66.6 J 68 .5 J 
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SB26-8 SB26-8 
SB26-8-04 SB26-8-05 

SA SA 
RI ROUND! RIROUND J 

6 8 
8 JO 

son. son. 
09fll/95 09f21 /95 
VALUE __ _Q_ __ .YA.1,_UE 0 

3.8 U 3.5 U 
3.8 U 3.5 U 
3.8 U 3.5 U 
3.8 U 3.5 U 

208 56.5 

156-00 U800 
0.5 J 0.45 J 
7.5 5.3 
112 46.5 

0.86 0.59 
0.05 U 0.04 U 
4470 3290 

25 J 22 .1 J 
17 .2 15.9 
21.8 13.2 

33400 31100 
14.9 9.5 

Sl80 SSJO 
1260 493 
0.05 0.03 
◄ 1.8 JS.I 
1720 1120 

I.I J 0.55 UJ 
0.13 U 0.12 U 
33.1 U 29.9 U 
0.85 J 0.89 J 
25.8 16.8 
66.7 J 60.8 l 

SB26-9 
SB26-9-04 

SA 
RI ROUND! 

son. 
09/'25195 
VALUE Q 

3.6 U 
3.6 U 
3.6 U 
3.6 U 

30.4 U 

16200 
0.62 J 

8.3 
80.7 
0.17 
0.06 U 
3780 
26.2 R 
14 .9 
26.8 

32900 
14.4 J 

5660 
746 

0.03 

◄ O 
2◄50 J 
0.73 U 
0.16 U 
39.7 U 
0.76 
26.9 
94.1 

SB26-9 
SB26-9-05 

SA 
RI ROUND I 

8 
10 

SOIL 
09125195 
VALUE Q_ 

3.7 U 
3.7 U 
3.7 U 
3.7 U 

32.3 U 

15800 
0.48 J 

8. 1 J 
63 
0.7 

0.06 U 
2150 

26 R 
17.7 
22.7 

36700 
12.9 J 

5950 
667 

0.02 
39.8 
1850 J 
0.76 U 
0.18 
41.8 
0.68 
22 .7 
81.6 
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Table F-2c 
Seneca Army Depot Activity 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-26 Subsurface Soil Analysis Results by Sample Poirt 

LOC ID: TP26-I TP26-1 TP26-2 TP2 6-2 TP26-J TP26-J TP26-4 TP26-5 TP26-6 TP26-6 
SAMPID: TP26-1-1 TP26-1-2 TP26-2-1 TP26-2-2 TP26-J-1 TP26-l-2 TP26-4 -2 TP26-5-2 TP26-6-1 TP26-6-2 
QC CODE. SA SA SA SA SA SA SA SA SA SA 
STUDY ID ESI ESI ESI ESI ESI ESI ESI ESI ESI ESI 

TOP: 0 5 0 5 0 6.5 0 5 
BOTTOM: 0.7 5 0.7 5 I 7.2 J J 0.7 5 
MATRIX: SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL 

SAMPLE DA TE: 11 / 18/93 11 /18/9) 11 / 18/93 11 / 18/93 11 /17/9) 11/17/93 11 /17/93 11 / 17/93 11 / 18/93 11 /18/93 

. ·---· -- -··-- -- -- -- -- -- -- -- .. -- ··--.... .. ._ ...... . ............. -VOLATILE ORGANICS 
2-Butanooc 93 NYSDEC Prol. GW UG/KG II U 12 U II U 19 12 U 12 U 12 U 12 U 12 U 12 U 
Acetone 34 .1 NYSDEC Prot. GW UG/KG II U 12 U II U 78 12 U 12 U 12 U 12 U 12 U 12 U 
Carbon Disulfide 837 NYSDEC Prot. GW UG/KG II U 12 U II U 12 U 12 U 12 U 12 U 12 U 12 U 12 U 
Elhylbcnzcnc 1705 NYSDEC Prot. GW UG/KG II U 12 U II U 12 U 12 U 12 U 12 U 12 U 12 U 12 U 
Methylene Chloride JI NYSDEC Prot. GW UG/KG II U 12 U II U 12 U 12 U 12 U 12 U 12 U 12 U 12 U 
Toluene 465 NYSDEC Prol. GW UG/KG II U 12 U II U 12 U 12 U 12 U 12 U 12 U 12 U 12 U 
Xylene (total) 372 NYSDEC Prol. GW UG/KG II U 12 U II U 12 U 12 U 12 U 12 U 12 U 12 U 12 U 

SEMIVOLATILE ORGANICS 

2.4 .5-Trichlorophcnol JI NYSDEC Prot. GW UG/KG 6100 U 910 U 5800 U 990 U 980 U 980 U 890 U 940 U 890 U 1000 U 
2-Methylnaph!halmc 11284 NYSDEC ProL GW UG/KG 2500 U )70 U 2400 U 410 U 400 U 400 U 370 U 390 U 370 U 420 U 
2-Nitroani line lll .3 NYSDEC Prot . GW UG/KG 6100 U 9 10 U 5800 U 990 U 980 U 980 U 890 U 940 U 890 U 1000 U 
2-Ni~ophcnol 102.3 NYSDEC Prol. GW UG/KG 2500 U 370 U 2400 U 410 U 400 U 400 U 370U 390 U 370 U 420 U 
3,3'-Dichlorobcnzidine UG/KG 2500 U 370 U 24 00 U 410 U 400 U 400 U 370 U 390 U 370 U 420 U 
4.6-Dinitro-2-mcthylphcnol UG/KG 6100 U 910 U 5800 U 990 U 980 U 980 U 890 U 940 U 890 U 1000 U 
Accnaphthcne 27900 NYSDEC Prot. GW UG/KG 2500 U 370 U 2400 U 410 U 400 U 400 U 370U 390 U 370 U 420 U 
Altlnccnc 50000 NYSDEC T AGM 4046 UG/KG 2500 U 370 U 2400 U 22 J 400 U 400 U 370 U 390 U 370 U 420 U 
Bcnzo(a)mlnccnc 224 EPA Carcinogenic UG/KG 2500 U 370 U 160 J 7 1 J 400 U 37 ) 22 J 390 U 100 J 34 J 
Bcnzo(a)pyrcnc 60.9 EPA Carcinogenic UG/KG 2500 U 370 U 200 J 86 J 400 U 36 J 20 J 390 U 110 J 38 J 
Bc:nzo(b)fluonnthcnc 341 NYSDEC Prol. GW UG/KG 2500 U 370 U 130 J 83 J 400 U 29 J 21 J 390 U 94 J 28 J 
Bcnzo(s.h.i)poryla1e 50000 NYSDEC TAGM 4046 UG/KG 2500 U 370 U 24 00 U 410 U 400 U 21 J 370 U 390 U 56 J 420 U 

Bcnzo(k)fluorarthcne )41 NYSOEC Prot. GW UG/KG 2500 U 370 U 190 J 75 J 400 U 39 J 24 J 390 U 120 J 34 J 
Butylbcnzylphthalat, 37820 NYSDEC Prol. GW UG/KG 2500 U 370 U 24 00 U 410 U 400 U 400 U 370 U 390 U 370 U 420 U 

Carbazole UG/KG 2500 U 370 U 2400 U 410 U 400 U 400 U ) 70 U 390 U 370 U 420 U 

a.ysa,c 124 NYSDEC Prot. GW UG/KG 2500 U 370 U 180 J 97 J 400 U 43 J 25 J 390 U 120 J 37 J 
Dibcnz(a.h)anthracene 14 .3 EPA Carcinogenic UG/KG 2500 U 370 U 2400 U 29 J 400 U 400 U 370 U 390 U 370 U 420 U 

Dibcnzofumi 1922 NYSDEC Prot. GW UG/KG 2500 U 370 U 2400 U 410 U 400 U 400 U 370U 390 U 370 U 420 U 

Fluoranthcnc 50000 NYSDEC TAGM 4046 UG/KG 2500 U 370 U 300 J 170 J 30 J 79 J 45 J 390 U 250 J 62 J 
Fluorcne 50000 NYSDEC T AGM 404 6 UG/KG 2500 U 370 U 2400 U 410 U 400 U 400 U 370 U 390 U 370 U 420 U 

HeXJchlorobutadicnc UG/KG 2500 U 370 U 2400 U 410 U 400 U 400 U 370 U 390 U 370 U 420 U 
HeXJchlorocyclopatadicnc UG/KG 2500 U 370 U 2400 U 41 0 U 400 U 400 U 370 U 390 U 370 U 420 U 

lndcno(f .2.3-Cd)p)Ttn< 992 NYSDEC Prot. GW UG/KG 2500 U 370 U 2400 U 69 J 400 U 24 J 370 U 390 U 65 J 420 U 

lsophorone 1364 NYSDEC Prol. GW UG/KG 2500 U 370 U 2400 U 410 U 400 U 400 U 370 U 390 U 370 U 420 U 

Naphthalene 4030 NYSDEC Prot. GW UG/KG 2500 U 370 U 24 00 U 410 U 400 U 400 U 370 U 390 U 370 U 420 U 

Phawthrcne 50000 NYSDEC T AGM 4046 UG/KG 2500 U 370 U 2400 U 120 J 400 U 31 J 22 J 390 U 95 J 420 U 

P)Tcnc 50000 NYSDEC TAGM 4046 UG/KG 2500 U 370 U 250 J 130 J 29 J 64 J 43 J 390 U 220 J 61 J 
bis(2-F1hvlhcxvl\nhlh2latc 50000 NYSDEC TAGM 4046 UG/KG 2500 U 370 U 2400 U 410 U 400 U 400 U 370 U 390 U 370 U 420 U 
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PARAMETER 
PESTICID ES/PCB 

4.4"-DDE 
4.4'-DDT 
Endosu lfan sulfate 
Encrin alddiyde 

OTHER ANALYSES 
Nitrate/Nitrite-Nitrogen 
Total Petroleum Hydrocarbons 

Alumin..im 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Oromium 
Cobalt 
Coppa-
~on 
u:ad 
Magnesium 
Mang>ncS< 
Mercury 
Nickel 
Potassium 
Selenium 
Si lver 
Sodium 
Thallium 
Varuidium 
Zinc 

H ERBI C IDES 
Dicamba 
MCPA 
MCPP 

METALS 
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l.EVa 

1364 
775 
310 

14592.84 
3.59 
1.5 
JOO 
0.73 

1 
10 1903 .8 

22.13 
30 
25 

26626 .65 
21.86 

1221.77 
669.38 

0.1 
33 .62 

176 1.48 
2 

0.4 
103.74 
0.28 
150 
82.5 

SOURCE 

NYSDEC Prot , GW 
NYSDEC Prot. GW 
NYSDEC Prot. GW 

NYSDEC Metals 
NYSDEC Mctllls 
NYSOEC Meta.ls 
NYSDEC Metals 
NYSDEC Mclals 
NYSDEC Mclals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Mc!als 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Melals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSOEC Metals 
NYSDEC Metals 
NYSOEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSOEC Metals 
NYSDEC Metals 

LOC_ID: 
SAMPID: 
QC CODE· 
STUDY ID · 

TOP: 
BOTTOM· 

MATRIX: 
SAMPLE DATE: 

UNIT 

UG/KG 
UG/KG 
UG/KG 
UG/KG 

MG/KG 
MG/KG 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

UG/KG 
UG/KG 
UG/KG 

TP26-1 
TP26-1-1 

SA 
ESI 
0 

0.7 

SOIL. 
11118/93 
VALUE Q 

6.4 
3.7 U 
3.7 U 
3.7 U 

032 
87 

13100 
8 UJ 

6.8 J 
105 

0.62 J 
0.5 U 

18500 
20.2 
12.5 

18 
28300 

13.6 
5340 
81' 

0.04 UJ 
31.1 
950 

0.25 J 
l U 

60.9 J 
0.2 U 

18.5 
80.7 

9.1 
8100 
5700 U 

TP26- 1 
TP26-1-2 

SA 
ESl 
5 
5 

SOIL. 
11118/93 
VALUE Q 

3.7 U 
J 7 U 
3.7 U 
3.7 U 

0.72 
71 

10000 
10.5 UJ 
5.9 J 

67 .3 
0.47 J 
0.66 U 

65400 
15.2 
8.7 J 

23 .5 
20400 

11.9 
15300 

433 
0.03 UJ 
28.7 
1180 
0.57 J 

1.3 u 
JIO J 

0.25 U 
16.J 
60.1 

5.7 U 
5700 U 
5700 U 

Table F-2c 
Seneca Anny Depol Aclivity 

SEAD-25 ,nd 26 FEASIBILITY STUDY 

SEAD-26 Subsurface Soil Analysis Results by Sample Point 

TP26-2 
TP26-2- 1 

SA 
ESI 
0 

0.7 

SOIL. 
11 /18/93 
VALUE Q 

3.6 U 
3.6 U 
3.6 U 
3.6 U 

0.03 
72 

10000 
9.1 UJ 
10 J 

38.2 
0.48 J 
0.57 U 
9330 
16.5 

10 
13.9 

22200 
6.5 

4720 
461 

0.01 UJ 
25 .5 
573 J 

0.31 J 
I.I u 

56.7 J 
0.23 U 
12.8 
59.6 

5.4 U 
5400 U 
5400 U 

TP26-2 
TP26-2-2 

SA 
ESI 

5 
5 

SOIL. 
11 /18/93 
VALUE Q 

4.1 U 
4.1 U 
4.1 U 
4.1 U 

0.5 
230 

13200 
12 .3 UJ 
6.4 J 
119 
0.7 J 

0.77 U 
41 800 

19 7 
11 .4 J 
23 .5 

25500 
66.8 
5030 

951 
0. 11 J 
30.2 
1840 
0,72 J 

1.6 U 
93 .8 J 
0.29 U 
21.1 
135 

6.2 U 
6200 U 
6200 U 

TP26-3 
TP26-l-1 

SA 
ESl 
0 
1 

SOIL. 
11 /17193 
VALUE Q 

4 U 
4 U 
4 U 
4 U 

1.8 
49 

4680 
6.4 UJ 
5.8 

48.5 
0.28 J 

0.4 U 
227000 

6.9 
3) 

8.6 
12000 

17.4 
120000 

1740 
0.18 
7.8 

867 
0.57 J 
0.81 UJ 
247 J 

0.23 U 
17 .1 
130 

6.1 U 
6100 U 
6 100 U 

TP26-J 
TP26-J-2 

SA 
ESl 
6.5 
7.2 

SOIL. 
11 / 17193 
VALUE Q 

4 U 
4 U 
4 U 
4 U 

2.1 
80 

15600 
9.5 UJ 
5.6 

94 .8 
0.76 J 
0.59 U 

7500 
22 .1 
10.6 
18 .6 

23800 
18 .4 

4480 
657 

O.D2 U 
27 .3 
1850 
0.39 J 

1.2 UJ 
58.9 J 
0.27 U 
26.8 

76 

6.1 U 
6100 U 

13000 
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TP26-4 
TP26-4-2 

SA 

ESl 

J 
SOIL. 

11 / 17193 
VALUE Q 

3.7 U 
3.7 U 
3.7 U 
3.7 U 

0.03 
76 

11200 
6.8 UJ 
7.7 

70.2 
0.5 J 

0.43 U 
16300 

18 .4 
12 

13.5 
23200 

13.6 
5130 

535 
0.03 J 
27 .3 
1220 
0.31 J 
0.87 UJ 
74.8 J 
0.26 U 
16.8 
69 .2 

5.5 U 
5500 U 
5500 U 

TP26-5 
TP26-5-2 

SA 

ESI 

3 
SOIL. 

11 / 17193 
VALUE Q 

3.9 U 
3.9 U 
3.9 U 
3.9 U 

0.17 
42 

15700 
8.8 UJ 
6.7 
107 

0.81 J 
0.55 U 

9500 
:u .1 
13.2 
27.3 

32500 
23.8 
5850 

821 
0.04 J 
34.l 
1330 
0.44 J 
I.I UJ 

55.2 J 
0.25 U 
28 .1 
96.9 

5.9 U 
5900 U 
5900 U 

TP26-6 
TP26-6- 1 

SA 

ESI 
0 

0.7 

SOIL. 
11 /18193 
VALUE Q 

2.8 J 
1.6 J 
3.7 U 
3.7 U 

0.55 
86 

8060 
10.1 UJ 
6.6 J 

45 .7 
0.46 J 
0.63 U 

116000 
12.1 
7.9 J 

14.5 
17200 

15 
9180 

487 R 
0.02 J 

23 
1050 
0.82 J 

1.3 u 
101 J 

0.26 U 
13.1 
70.3 

5.6 U 
5600 U 
5600 U 

TP26-6 
TP26-6-2 

SA 

ESl 
5 
5 

SOIL. 
11 /18/93 
VALUE Q 

4.1 U 
4 .1 U 
4.1 U 
4.1 U 

0.53 
550 

15900 
10.1 UJ 

9 J 
81 4 
0.77 J 
0.63 U 

6 100 
25.1 
14 .3 
H.I 

38100 
13.5 

6250 
507 R 

0.03 J 
40.6 
1570 
0.29 J 

1.3 u 
52.6 J 
0.26 U 
25 .4 
88. 1 

6.3 U 
6300 U 
6300 U 
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LOC_ID: 
SAMP ID: 
QC CODE: 
STUDY ID: 

TOP: 
BOTTOM: 
MATRIX: 

SAMPLE DA TE· 
v u;.11;.,... l..c.YC.L, ->VVl\..._,C. Ul'OI 

VOLATILE ORGANICS 
2-BuWlOUC 93 NYSDEC Prot. GW UGIKG 
Acetone 34.1 NYSDEC Prot. GW UGIKG 
Carbon Disulfide 837 NYSDEC Prot. GW UGIKG 
Ethylbenzene 1705 NYSDEC Prot. GW UGIKG 
Mclhylenc Chloride JI NYSDEC Prot_ GW UGIKG 
Toluene 465 NYSDEC Prot. GW UGIKG 
Xylene (total) 372 NYSDEC Prot.. GW UGIKG 

SEMIVOLATILE ORGANICS 
2.4.S -Tri chlorophenol JI NYSDEC Prot. GW UGIKG 
2-Mcthylm.plthalenc 11 284 NYSDEC Prol. GW UGIKG 
2-Nitroanilinc 133.J NYSDEC Pro< . GW UGIKG 
2-Nitrophenol 102.J NYSDEC Prot. GW UGIKG 
3,3'-Dichlorobcnzidine UGIKG 
4.6-Dinitro-2-methylphenol UGIKG 
Accmphthene 27900 NYSDEC Prol. GW UGIKG 
Artlncenc 50000 NYSDEC T AGM 4046 UGIKG 
Bcnzo(a)anllnccnc 224 EPA Carcinogenic UGIKG 
Bcnzo(a)pyrcnc 60.9 EPA Carcinogenic UGIKG 
Bcnzo(b)fluoranthene 341 NYSDEC Prot. GW UGIKG 
Bcnzo(g.hj)puyta1c 50000 NYSDEC TAGM 4046 UGIKG 
Bcnzo(k)fluoranthenc 341 NYSDEC Prot GW UGIKG 
Butylbcnzylphtha\atc 37820 NYSDEC Prot. GW UGIKG 
Carbazole UGIKG 
Owysa,c 124 NYSDEC Prot . GW UGIKG 
Dibcnz(a.h)anthracene 14 .3 EPA Carcinogenic UGIKG 
Dibcnzofuran 1922 NYSDEC Pro<. GW UGIKG 
Fluomrthenc 50000 NYSDEC TAGM 4046 UGIKG 
Fluorenc 50000 NYSDEC T AGM 4046 UG/KG 
Hexachlorobutadienc UGIKG 
Hex1chlorocyclopentadiene UGIKG 
lndcno(l.2.J-cd)pyra,c 992 NYSDEC Prot GW UGIKG 
lsophoronc 1364 NYSDEC Prot. GW UGIKG 
NaphthaJenc 4030 NYSDEC Prol. GW UGIKG 
Phcnantlrenc 50000 NYSDEC T AGM 4046 UGIKG 
Pyrcnc 50000 NYSDEC TAGM 4046 UGIKG 
bis(l. f:"tln,lhcnil\.,,W~n la! C 50000 NYSDEC TAGM 4046 UGIKG 
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Table F-2c 
Seneca Anny Depot Activity 

EA0-25 and 26 FEASIBILITY STUDY 

Subsurface Soil Analysis Results by Sample Point 

TP26-7 TP26-7 TP26-8 TP26-8 
TP26-7-1 TP26-7-2 TP26-8-t TP26-8-2 

SA SA SA SA 
ESI ESI ESI ESI 
0 5 0 5 

0.7 5 0.7 5 
son. son. son. son. 

11 118/93 I 1118/93 I 111 9193 1111919) 
V/\LUC V YIU.UC VIU.Ut:. " YALU!::. u 

II U 12 U II U 12 U 
II U 12 U II U 12 U 
II U 12 U II U 12 U 
II U 12 U II U 12 U 
I I U 12 U II U 12 U 
II U 12 U II U 12 U 
II U 12 U II U 12 U 

910 U 990 U 6000 U 980 U 
370 U 410 U 25 00 U 400 U 
910 U 990 U 6000 U 980 U 
370 U 410 U 2500 U 400 U 
370 U 410 U 2500 U 400 U 
910 U 990 U 6000 U 980 U 
42 J 410 U 820 J 400 U 
61 J 410 U 1400 J 400 U 

180 J 410 U 4S00 400 U 
270 J 410 U 3900 62 J 
JOO J 410 U 4800 400 U 
160 J 4IO U 910 J 77 J 
270 J 410 U 3500 400 U 
370 U 410 U 2500 U 400 U 
40 J 410 U I 100 J 400 U 

320 J 410 U 4400 400 U 
370 U 410 U 1100 J 400 U 
370 U 410 U 240 J 400 U 
770 410 U 13000 23 J 

25 J 410 U 600 J 400 U 
370 U 410 U 2500 U 400 U 
370 U 410 U 2500 U 400 U 
190 J 410 U 2600 400 U 
370 U 410 U 2500 U 400 U 
370 U 410 U 2500 U 400 U 
370 J 410 U 7300 400 U 
610 410 U 8500 38 J 
370 U 410 U 2500 U 400 U 
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P!\RAMETER 
PESTICID ES/PCB 

4.4'-DDE 
4,4'-DDT 
Endosu lfan su lfate 
En<tin aldehyde 

OTHER ANALYSES 
Nitrate/Nitrite-Nitrogen 
Total Petroleum Hyci"ocarbons 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryll ium 
Camlium 
Calcium 
Clromium 
Cobalt 
Copper 
Iron 
L<ad 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thall ium 
Vanadium 
Zinc 

HERBI CIDES 
Dicamba 
MCPA 
MCPP 

M ETALS 

LE'lf;I._ 

1364 
775 
310 

14592.84 
3.59 
7.5 
JOO 
0.73 

I 
101903 .8 

22.ll 
JO 
25 

26626.65 
21.86 

1221.77 
669 .38 

0.1 
JJ .62 

1761.48 
2 

0.4 
103.74 
0.28 
150 
82.5 

SOURCE 

NYSDEC Pro!. GW 
NYSDEC Prot. GW 
NYSDEC ProL. GW 

NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Meta ls 
NYSDEC Meta ls 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSOEC Metals 
NYSDEC Metals 
NYSDEC Melals 
NYSDEC Metals 
NYSOEC Metals 
NYSDEC Metals 
NYSDEC Metals 
NYSOEC Metals 

LOC_ID: 
SAMPID: 
QC CODE: 
STUDY ID: 

TOP: 
BOTTOM: 
MATRIX: 

SAMPLE DA TE: 
UNIT 

UG/KG 
UG/KG 
UG/KG 
UG/KG 

MG/KG 
MG/KG 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

UG/KG 
UG/KG 
UG/KG 
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Table F-2c 
Seneca Anny Depot Activity 

EAD-25 and 26 FEASIBilJTY STIJDY 

Subsurface Soil Analysis Results by Safll)le Poiri. 

TP26-7 
TP26-7- 1 

SA 
ESI 
0 

0.7 
SOIL 

11/ 18/93 
VALUE Q 

3.7 U 
3.7 U 
3.7 U 
3.7 U 

1.08 
63 

8550 
10.9 UJ 
8. 1 J 

43 .6 
0.44 J 
0.68 U 

40600 
13.2 
7.1 J 

17.1 
18200 

12 
4760 

596 R 
0.04 J 
19.8 
721 J 

0.41 J 
1.4 U 

90.7 J 
0.26 U 
12.3 
50.9 

5.6 U 
5800 
7600 

TP26-7 
TP26-7-2 

SA 
ESI 
5 
5 

SOIL 
11 /18193 
VALUE Q 

4 U 
4 U 
4 U 
4 U 

0.43 
72 

10000 
12.4 UJ 
7.6 J 
53 

0.48 J 
0.78 U 

79300 
14 .J 
7.1 J 

13.1 

18600 
16.2 

26900 
573 R 

0.05 J 
20.3 
964 J 
0.JJ J 

1.6 U 
11 7 J 

0.28 U 
15.4 
62.7 

6. 1 U 
6100 U 
6100 U 

TP26-8 
TP26-8-1 

SA 
ESI 
0 

0.7 
SOIL 

11 /19/93 
VALUE Q 

3.7 U 
3.7 U 
3.7 U 
3.7 U 

0.12 
137 

13700 
7 UJ 

6.4 J 
69.2 
0.59 J 
0.44 U 

42100 
21.7 
II.I 
21.l 

27500 
13.1 

9260 
594 R 

0.04 J 
35.4 
1290 
0.57 J 
0.88 U 
11 7 J 

0.18 U 
19.6 

78 

5.6 U 
5600 U 
5600 U 

TP26-8 
TP26-8-2 

SA 
ESI 
5 
5 

SOIL 
11/ 19/93 
VALUE Q 

4 U 
4 U 
4 U 
4 U 

0.52 
I ll 

20500 
12.5 UJ 
5.4 J 
109 

0.96 J 
0.78 U 
4090 
26.J 
12.5 
21.8 

26900 
18 

"'o 
1260 R 
0.0, J 
32.1 

2090 
0.59 J 

1.6 U 
64 .2 J 
0.28 U 
J I.I 
88.2 

6.1 U 
6100 U 
6100 U 
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PARAMETER 
T' ESTIC ID ES/J"CH 

4.'1'-DDE 
14.4 '-DDT 
Eudosulf,111 sulfalc 
Emlri11aldc~lc 

OTHER ANALYS ES 
Nitratc/Nitri!c-Nilwgcn 
Total Petroleum I lydro,arhous 

Aluminum 
AJ 11irnrn1y 
Arsenic 
Barium 
Beryllium 
CaR'nium 
Cakium 
Chromium 
Cobalt 
Copper 
lro11 
Lead 
Magnesium 
Mai~ancse 
Mercury 
Ni~·kel 
Potassium 
Selenium 
Silver 

Sodium 
·n1al lium 
V:u1adium 
Zin, 

HERBICIDES 
Dicamba 
MCPA 
MCPP 

METALS 

LEVEL 

IY• I 
ii (, 
_,10 

1-1592);;.1 

3 59 
75 
J0Q 
on 

I 
10 1903 R 

22 13 
30 
25 

26626.65 
2 1 S6 

122 1 7i 
66918 

0 1 
33 .62 

176 1 .1s 

04 
103 74 
0 .28 
150 

82 S 

LO<" ID 
SAi\11' to · 
QCCOl) F. 

STUDY ID 
TOP 

BOTTOM 
M!\TRIX 

SAMPLE DATE 
SOURCE UNIT 

NYSDEC' Pni! GW UG/KCi 
NYSDEC Prol. GW UG/K<.i 
NYSDE\ Prnl GW l/G/KG 

UG/KG 

MG/KG 
t-.·IG/KG 

NYSDEC Metals MG/KG 
NYSDEC Metals MG/KG 
NYSDEC Metals MG/KG 
NY~DEr Mc!als MG/KG 
NYSDEr Me1;1ls MG/KG 
NYSDEC Metals MG/KG 
NYSDEC Mc!als MG/KG 
NYSDEC Metals MG/KG 
NYSDEC Metals MG/KG 
NYSDEC Metals MGn..:G 
NYSDEC Melals MG/KG 
NYSDEC Metals MG/KC; 
NYSDEC Metals MG.ll-:G 
NYSDEC Meta ls MG/KG 
NYSDEC Metals MG/KG 
NYSDEC Meta ls MG/KG 
NYSDEC Mel.tis MG/KG 
NYSDEC Me!a ls MG/KG 
NYSDEC Melals MG/KG 
NYSDEC Me1als MG/KG 
NYSDEC Melal s MG/KG 
NYSDEC Melal s MG/KG 
NY:-iDEC Metals MG/KG 

UGIKG 
UGIKG 
UGIKG 
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Tahlc F-:!\'. 
Sencl°a !\n11y !1ep1•I .'\1..°livity 

EAD-:!~ a11d 2r. FEASIHIIJ'l'l' STl JDY 

Suhs111f,1cc Soil Analysis Results hy Sample Pom! 

TP26-i TP26-i TP26-8 TP26-8 
TP26-i - l TP2 6-i-2 TP2 6-X-1 TP2 6-8-2 

SA SA SA SA 
ESI ESI ESI ESI 
Q 0 5 

0 ; 5 0; 5 
SOIL SOIL SDIL SOIi . 

11 / l f:/9.\ 11 /11\/93 11 /19/93 11 /19193 
VALUE g VA LUE g VALUE g VALUE g 

3.7 U ii u 3 7 U 4 U 
3.7 U 4 U 3 7 U 4 U 
3.7 ti 4 ll 3 7 U 4 U 
.1.7 U 4 U 3.7 U 4 U 

I 08 0.43 0. 12 0.52 
63 72 137 113 

8550 10000 13700 20500 
10.9 UJ 12 •I UJ 7 UJ 12 5 UJ 
8.1 .I 7.6.1 6.4 J 5.4 J 

,13.6 5) 69 2 109 
0.4•1 J 0.48 J 0 59 J o.96 ,r 
0,68 U 0.78 U 0.44 U 0 78 U 

40600 79300 42100 4090 
132 14.3 21. 7 26.J 
7 1 J 7. 1 J 111 12.5 

Ii . I 13 .1 21.3 21.8 
18200 18600 27500 26900 

12 16.2 13. 1 18 
4760 16900 8260 4760 
596 K. 5i3 R 594 R 1260 R 

0 .04 J 0.05 J 0 .04 J 0.07 J 
19,8 20 .3 J~.~ 32.1 
721 J 964 J 1290 2090 

0.4 1 J 0 .33 J 0 57 J 0.59 J 
IA U 1.6 U 0.88 U 1.6 U 

90 .7 J 11 7.1 11 7 ,J 64 .2 J 
0.26 U 0.28 U 0.18 l1 0 .28 U 
12.3 15 4 19,6 JI.I 
50.9 62 .7 78 88.2 

5.6 U 6 I U 56 U 6 I U 
5800 6100 U 5600 U 6 100 U 
7600 6 100 U 5600 ti 6 100 U 
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Table F-2d 
Seneca Army Depot Activity 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-26 Surface Water Analysis Results by Sample Point 

LOC ID: SW26-1 SW26-1 SW26-10 SW26-10 SW26-11 SW26-2 SW26-3 
SAMP ID: SW200-1 SW26- 1 SW26-100 SW26-10 SW26-11 SW26-2 SW26-3 

QC CODE: DU SA DU SA SA SA SA 
STUDY ID: ES! ES! PHASE I PHASE I PHASE 1 PHASE I PHASE I 

MATR IX: SURFACE WATER SURFACE WATER SURFACE WATER SURFACE WATER SURFACE WATER SURFACE WATER SURFACE WATER 
SAMP. DATE: 01-Nov-93 01-Nov-93 18-Oct-95 18-0ct-95 21-0ct-95 07-0ct-95 08-0ct-95 

PARAMETER LEVEL SOURCE UNIT VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q VALUE 
Volatile Organics 

i Acetone NONE UG/L NS 10 U 10 U 12 10 U 10 U 

Scmivolatile Organics 
Carbazole NONE UG/L 20 U 10 U 20 U 11 U 10 J 10 J 

2 Di-n-butylphthalate NONE UG/L 20 U 10 U 20 U 11 U 10 U 10 U 
3 Diethylphthalate NONE UG/L 20 U 10 U 20 U 11 U 10 U 10 U 

Pesticides 
Endrin aldehyde NONE UG/L 0.07 J 0.1 U 0.1 U 0.11 U 0.1 U 0.1 U 

2 Heptachlor 0.001 NYS Class C SWQS UG/L 0.05 UJ 0.052 U 0.052 U 0.057 U 0.05 U 0.052 U 
3 beta-BHC NONE UG/L 0.05 UJ 0.064 J 0.05 J 0.057 U 0.05 U 0.052 U 
4 gamma-Chlordane NONE UG/L 0.05 UJ 0.05 U 0.05 J 0.057 U 0.05 U 0.052 U 

Herbicides 
24-DB NONE UG/L 2.9 

Nitroaromatics 
2,4-Dinitrotoluene NONE UG/L 3.5 

Metals 
I Aluminum 100 NYS Class C SWQS UG/L 44.5 U 80.3 103 J 403 J 161 J 582 J 
2 Arsenic 190 N YS Class C SWQS UG/L 7 J 7.4 6.2 2.1 U 2.1 U 2.1 U 
3 Barium NONE UG/L 84.4 J 57.7 50.7 17.8 26 27.5 
4 Calcium NONE UG/L 61200 46800 41400 33600 61500 80500 
5 Chromium 205.3 NYS Class C SWQS UG/L 2.5 U 0.5 U 0.5 U I.IR 0.5 U 0.5 
6 Cobalt 5 NYS Class C SWQS UG/L 4.9 U IU IU lU JU 0.99 U 
7 Copper 11 NYS Class C SWQS UG/L 3.7 U 0.7 U 0.7 U 0.93 I.I 2.1 
8 Cyanide 5.2 NYS Class C SWQS UG/L 8.5 SU 5 U 5 U 5 U 5 U 
9 Iron 300 N YS Class C SWQS UG/L 2940 J 560 J 497 J 466 J 152 755 J 

10 Lead 3.2 NYS Class C SWQS UG/L 2.8 J 1.5 U 1.5 u 1.5 U 1.5 u 1.5 U 
11 Magnesium NONE UG/L 4530 J 3230 2880 3620 7520 12300 
12 Manganese NONE UG/L 55 .5 9.9 J 7.6 J 10.3 J 8 J 16.9 J 
13 Mercury NONE UG/L O.D7 U 0.03 J 0.02 U 0.02 U 0.02 U 0.02 U 

14 Nickel 94.5 NYS Class C SWQS UG/L 6.3 J 3.3 3.1 2.4 1.6 2.3 

15 Potass ium NONE UG/L 25 10 J 3520 3160 3210 2100 2960 

16 Sodium NONE UG/L 4670 J 3170 J 2950 J 898 J 2370 J 1590 
17 Vanadium 14 NYS Class C SWQS UG/L 3.3 U 1.1 u 1.1 u 1.4 1.1 u 1.1 u 
18 Zinc 819 NYS Class C SWQS UG/L 7.1 J 8.6 J 6.8 J 6.3 J 8.1 J 7.5 J 

Other Analyses 
Nitrate/Nitrite-Nitrogen NONE MG/L 0.03 

2 Total Petroleum Hydrocarbons NONE MG/L 4.17 4 3.8 3.1 0.41 U 0.38 U 0.31 U 
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Table F-2d 
neca Army Depot Activity 

5 and 26 FEAS!B1LITY STUDY 

e Water Analysis Results by Sample Point 

LOC ID: SW26-4 SW26-5 SW26-6 SW26-7 SW26-8 SW26-9 
SAMP ID SW26-4 SW26-5 SW26-6 SW26-7 SW26-8 SW26-9 

QC CODE: SA SA SA SA SA SA 
STUDY ID: PHASE I PHASE I PHASE I PHASE 1 PHASE 1 PHASE 1 

MATRIX: SURFACE WATER SURFACE WATER SURFACE WATER SURFACE WATER SURFACE WATER SURFACE WATER 
SAMP DATE: 06-Oct-95 06-Oct-95 06-0ct-95 06-Oct-95 21-0ct-95 06-0ct-95 

PARAMETER LEVEL SOURCE UNIT VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q VALUE 
Volatile Organics 

Acetone NONE UG/L 10 U 10 U 10 U 10 U 10 U 10 U 

Semivolatile Organics 
Carbazole NONE UG/L 10 J 15 U 10 J 10 J 11 U 10 J 

2 Di-n-butylphthalate NONE UG/L 10 U 15 U 10 U 10 U 11 U I J 
3 Diethylphthalate NONE UG/L 3 J 15 U 10 U 10 U 11 U 10 U 

Pesticides 
Endrin aldehyde NONE UG/L 0.1 U 0.1 U 0.11 U 0.1 U 0.11 U 0.1 U 

2 Heptachlor 0.001 NYS Class C SWQS UG/L 0.03 J 0.052 U 0.053 U 0.052 U 0.054 U 0.052 U 
3 beta-BHC NONE UG/L 0.05 1 U 0.052 U 0.053 U 0.052 U 0.054 U 0.052 U 
4 _gamma-Chlordane ___ NONE UG/L 0.051 _ lJ_ 0.052 U 0.053 U 0.052 U 0.054 U 0.052 U 

Herbicides 
24-DB NONE UG/L 

Nitroaromatics 
2,4-Dinitrotoluene NONE UG/L 

Metals 
1 Aluminum 100 NYS Class C SWQS UG/L 41.9 128 J 174 J 735 J 2140 J 217 J 
2 Arsenic 190 NYS Class C SWQS UG/L 2.1 U 3.8 2.3 2.2 2.9 2.1 U 
3 Barium NONE UG/L 29.3 24.4 23 .2 28.9 28 .5 28.5 
4 Calcium NONE UG/L 92400 44900 43400 46300 23700 62000 
5 Chromium 205 .3 NYS Class C SWQS UG/L 0.5 U 4.1 R 3.8 R 29.2 R 167 R 0.5 U 
6 Cobalt 5 NYS Class C SWQS UG/L 0.99 U 0.99 U lU l U 3.5 lU 
7 Copper 11 NYS Class C SWQS UG/L 1.2 1.1 1.6 3.1 4 3.6 
8 Cyanide 5.2 NYS Class C SWQS UG/L 5 U SU 5 U SU 5 U SU 
9 Iron 300 NYS Class C SWQS UG/L 52.5 150 196 J 1720 J 6910 J 322 J 

10 Lead 3.2 NYS Class C SWQS UG/L 1.5 U 1.5 U 1.5 U 2.1 J 6.4 1.5 U 
11 Magnesium NONE UG/L 20900 4470 4360 5220 5240 7780 
12 Manganese NONE UG/L 43.8 J 10.2 J 10.9 J 42.7 J 128 J 16.4 J 
13 Mercury NONE UG/L 0.02 J 0.02 U 002 J 0.03 J 0.06 J 0.02 U 
14 Nickel 94.5 NYS Class C SWQS UG/L 1.2 2.1 3.1 35.9 209 1.3 
15 Potassium NONE UG/L 4050 3040 3420 5400 4000 5650 
16 Sodium NONE UG/L 2650 J 1490 1420 2120 J 1360 2820 
17 Vanadium 14 NYS Class C SWQS UG/L 1.1 u 1.1 u 1.1 u 2.3 8.2 1.3 
18 Zinc 81.9 NYS Class C SWQS UG/L 2.6 219 J 202 J 160 J 142 J 62.6 J 

Other Analyses 
Nitrate/Nitrite-Nitrogen NONE MG/L 

2 Total Petroleum Hydrocarbons NONE MG/L 0.38 0.38 U 0.37 U 0.36 U 0.37 U 0.39 U 
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Table F-2c 
Seneca Anny Depot Activity 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-26 Sedimenl Analysis Results by Sample Point 

LOCID: SD26- I SD26-I SD26- I0 SD26- I0 SD26- I I SD26-2 
SAMP ID: SD200- I SD26-I SD26- IOO SD26- I0 SD26-II SD26-2 

QC CODE: DU SA DU SA SA SA 
STUDY ID. ES! ES! PHASE I PHASE I PHASE I PHASE I 

SAMP. DEPTH TOP: 0 0 0 0 0 0 
SAMP. DEPTH BOT: 0.5 0 .5 0 .17 0. 17 0.17 0.25 

MATRIX: SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT 
SAMP. DATE: 01-Nov-93 01 -Nov-93 18-0ct-95 18-Oct-95 2 I-Oct-95 07-0ct-95 

PARAMETER LEYa SOURCE UNIT VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q 
Volaile Organics 

I 2-Butanone NONE UG/KG NS 23 1900 U 1200 J 15 UJ 13 U 
2 Acetone NONE UG/KG NS 26 1900 U 2900 U 15 UJ 13 U 
3 Ethylbenzcnc NONE UG/KG NS 13 U 540 J 310 J 15 U 13 U 
4 Xylene (total) NONE UG/KG NS 13 U 3600 2400 15 U 13 U 

Semivolatile Organics 
I 2 4-Dinitrotoluene NONE UG/KG 7800 U 79000 R 98000 R 680 U 530 U 
2 2-Metltylnaphthalene NONE UG/KG 420 J 19000 J 33000 J 680 U 530 U 
3 2-Nitroaniline NONE UG/KG 19000 U 190000 R 240000 R 1700 U 1300 U 
4 2-Nitrophcnol NONE UG/KG 7800 U 79000 R 98000 R 680 U 530 U 
!i 3,3'-Dichlorobcnzjdine NONE UG/KG 7800 U 79000 R 98000 R 680 U 530 U 
6 3-Nitroanilinc NONE UG/KG 19000 U 190000 R 240000 R 1700 U 1300 U 
7 4-Nitroanilinc NONE UG/KG 19000 U 190000 R 240000 R 1700 U 1300 U 
8 Acenaphthcne 5502 NYS B.A.L.C.T. UG/KG N 7800 U 11000 J 79000 R 130 J 530 U 
9 Accnaphthylcnc NONE UG/KG 7800 U 79000 R 98000 R 680 U 69 J 

10 Anl.hraccnc NONE UG/KG 7800 U 79000 R 98000 R 260 J 180 J 
11 Benzo(a)anthraccnc 51.09 NYSH.H.8 . UG/KG N 7800 U 98000 R 79000 R 560 J •40 J 
12 Bcnzo(a)pyrenc 51.09 NYS H.H.B. UG/KG N 7800 U 98000 R 79000 R .,o J 370 J 
13 Bcnzo(b)Ouoranthcne 51.09 NYSH.H.B. UG/KG N 7800 U 98000 R 79000 R 470 J 650 
14 Benzo(g.h.i)pcrylcnc NONE UG/KG N 7800 U 98000 R 79000 R 290 J 520 J 
l!i Bcnzo(k)fluoranthcne 51.09 NYS H.H.B. UG/KG N 7800 U 98000 R 79000 R 490 J 800 
16 Butylbenzylphthall!le NONE UG/KG N 7800 U 98000 R 79000 R 680 U 530 U 
17 Carbazolc NONE UG/KG N 7800 U 98000 R 79000 R 400 J 90 J 
18 Chryscne 51.09 NYS H.H.B. UG/KG N 7800 U 98000 R 79000 R 560 J 980 
19 Dibcnz(a.h)anthracene NONE UG/KG N 7800 U 98000 R 79000 R 130 J 130 J 
20 Fluoranthenc 40086 NYS B.A.L.C.T. UG/KG N 7800 U 98000 R 79000 R 1500 2800 
21 Fluorene NONE UG/KG N 7800 U 16000 J 11000 J 86 J 530 U 
22 HcxachJorobutadiene NONE UG/KG N 7800 U 98000 R 79000 R 680 U 530 U 
23 HcxachJorocyclopentadicne NONE UG/KG N 7800 U 98000 R 79000 R 680 U 530 U 
24 lndeno(l.2.3-cd)pyrene 51.09 NYSH.H.B. UG/KG N 7800 U 98000 R 79000 R JJO J 320 J 
25 Isophorone NONE UG/KG N 7800 U 98000 R 79000 R 680 J 530 U 
26 Naphthalene NONE UG/KG N 7800 U 98000 R 79000 R 680 U 530 U 
27 Phenanthrenc 4716 NYS B.A.L.C.T. UG/KG N 420 J 30000 J 20000 J 1100 370 J 
28 Phenol 19.65 NYS B.A.L.C.T. UG/KG N 7800 U 98000 R 79000 R 680 U 530 U 
29 Pyrene NONE UG/KG N 7800 U 98000 R 79000 R 1200 2000 
30 bis(2-Ethylhexyl)phthalale 7860 NYS B.A.L.C.T. UGIKG N 7800 U 98000 R 79000 R 680 U 530 U 

Pesticides 
I 4,4'-DDD 0.39 H.H.B. UG/KG N 3.9 U 40 U 39 U 6.8 U 5.3 U 
2 4,4'-DDE 0.39 H.H.8 UG/KG N ] J J 40 U 76 J 4.J J 5.3 U 
3 4,4'-DDT 0.39 H.H.B. UG/KG N 3.9 U 40 U 39 U 6.8 U 5.3 U 
4 Aroclor-1260 0.03 H.H.B. UG/KG N 39 U 400 U 1100 J 68 U 53 U 
5 Dieldrin 3.93 H.H.B. UG/KG N 3.8 J 40 U 39 U 6.8 U 5.3 U 
6 Endosulfan I 1.18 B.A.L.C.T. UG/KG N 2 U 20 U 20 U 3.5 U 2.7 U 
7 Endosulfan II 1.18 B.A.L.C.T. UG/KG N 4.4 J 46 J 39 U 6.8 U 5.3 U 
8 Endosulfan sulfa1e NONE UG/KG N 3.9 U 52 J 80 6.8 U 5.3 U 
9 Endrin 31.44 NYSW.B.C. UG/KG N 6.5 J 40 U 39 U 6.8 U 5.3 U 

IO Endrin aldehyde NONE UG/KG N 3.9 U 99 J 81 J 6.8 U 5.3 U 
11 Endrin ketone NONE UG/KG N 3.9 U 23 J 39 U 6.8 U 4 .2 J 
12 Hcpt.ach1or epoxide 0.QJ H.H.B. UG/KG N 6.4 J 26 20 U 3.5 U 2.7 U 
13 alpha-BHC NONE UG/KG N 2 U I I J 20 U 3.5 U 2.7 U 
14 bela-BHC NONE UG/KG N 2 U 20 U 20 U 3.5 U 2.7 U 
15 gamma-BHC (Lindane) NONE UG/KG N 2 U 17 J 20 U 3.5 U 2.7 U 
16 gamma-Chlordane NONE UG/KG N 2 U 20 U 20 U 3.5 U 2.7 U 
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Table F-2e 
Seneca Anny Depot Activity 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-26 Sediment Analysis Results by Sample Point 

LOC ID: SD26- 1 SD26- 1 SD26-I0 SD26-10 SD26-11 SD26-2 
SAMP ID: SD200- 1 SD26- 1 SD26- IOO SD26-I0 SD26-1I SD26-2 

QC CODE: DU SA DU SA SA SA 
STUDY ID: ES! ES! PHASE I PHASE I PHASE I PHASE I 

SAMP. DEPTH TOP: 0 0 0 0 0 0 
SAMP. DEPTH BOT: 0.5 0.5 0. 17 0.17 0.17 0.25 

MATRIX: SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT 
SAMP DATE: 01-Nov-93 01-Nov-93 18-0ct-95 18-0ct-95 21-0ct-95 07-0ct-95 

PARAMETER LEVEL SOURCE UNIT VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q VALUE 
Herbicides 

I 2.4.5-T NONE UG/KG 21 

Nitroaromatics 
I 2.4-Dinitrotoluene NONE UG/KG 660 J 
2 HMX NONE UG/KG 72 J 

Metals 
I Alwninum NONE MG/KG 1270 1330 681 15300 12600 
2 Antimony 2 Lowest Effect Level MG/KG 9.6 U 0.44 U 0.27 U 0.8 UJ 0.57 UJ 
3 Arsenic 6 Lowest Effect Level MG/KG 14.6 3.4 3.7 8.2 3.9 J 
4 Barium NONE MG/KG 26 J 28.9 21 118 43 
5 B<ryllium NONE MG/KG 0. 15 J 0.25 0,19 0.83 0.49 
6 Cadmium 0.6 Lowest Effect Level MG/KG 0.6 U 0.2 0.31 0. 11 U 0.08 U 
7 Calcium NONE MG/KG 3 13000 250000 J 267000 J 12300 27100 
8 Chromium 26 Lowest Effect Level MG/KG 2.5 3 J 2.1 J 25.1 J 20.4 R 
9 Cobalt NONE MG/KG 2.5 J 2.6 J 2.8 J 11.6 10.6 

10 Copper 16 Lowest Effect Level MG/KG 10.9 12.2 17.6 23.9 13.3 
II Iron 20000 Lowest Effect Level MG/KG 3170 3140 3070 29400 23700 
12 Lead 31 Lowest Effect Level MG/KG 8.3 13.7 9.4 31.6 J 6 J 
13 Magnesium NONE MG/KG 7270 6640 7230 5770 5700 
14 Manganese 460 Lowest Effect Level MG/KG 190 168 190 803 247 

15 Mercury 0.15 Lowest Effect Level MG/KG 0.01 J 0.03 0.02 0.08 J 0.05 
16 Nickel 16 Lowest Effect Level MG/KG 10.5 10 J 9.9 J 34.4 27.6 
17 Potassium NONE MG/KG 784 J 768 J 472 J 1500 1300 J 
18 Selenium NONE MG/KG 0.37 J 0.75 U 0.45 U 1.3 u 0.96 U 
19 Silver I Lowest Effect Level MG/KG 1.2 U 0. 16 ll 0.1 U 0.29 U 0.21 U 
20 So<lium NONE MG/KG 231 J 128 146 73 U 51.9 U 
21 Thallium NONE MG/KG 2.3 U 0.6 1 U 0.37 U I.I u 0.78 U 
22 Vanadium NONE MG/KG 7.6 J 8.3 4.6 J 26.5 J 17.3 
23 Zinc 120 Lowest Effect Level MG/KG 34 .3 66.9 65.4 126 94.4 

Other Analyses 
I Nitrate/Nitrite-Nitrogen NONE MG/KG 0.o2 
2 Total Petroleum Hydrocarbons NONE MG/KG 22000 20000 76300 74800 256 100 
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PARAMETER 
Volatile Organics 

l 2.eut.anone 
2 Acetone 
3 Ethylbenzene 
4 Xylene (total) 

Scmivolatilc Organics 
1 2.4-Dinitrotoluene 
2 2-Methylnaph!Jialene 
3 2-Nitroaniline 
4 2-Nitrophenol 
5 3,3'-Di.chJorobenzidine 
6 3-Nitroanilinc 
7 4-Nitroaniline 
8 Acenaphthenc 
9 At:enaphlhylenc 

IO Anthraccnc 
11 Benzo(a)anlhracenc 
12 Bcnw(a)pyrcnc 
13 Benzo(b)fluoranthcne 
14 B•~h.i)perylene 
I 5 Bcnzo(k)nuoranthcnc 
16 Butylbenzylphthalate 
17 Carbazole 
18 Chrysene 
19 Dibenz(a.h)anthracene 
20 Fluoranthcne 
21 Fluorenc 
22 Hexachlorobutadiene 
23 Hcxachlorocyclopenladienc 
24 lndeno(l,2,3-cd)pyrene 
25 Jsophorone 
26 Naphtha1ene 
27 Phenanthrene 
28 Phenol 
29 Pyrene 
30 bis/2-Ethvlhexvllohthalatc 

Pesticides 
I 4,4'-DDD 
2 4,4'-DDE 
3 4,4'-DDT 
4 Aroclor• 1260 
5 Dieldrin 
6 Endosulfan I 
7 Endorulfan II 
8 Endosulfan sulfate 

9 Endrin 
IO Endrin aldehyde 
11 Endrin ketone 
12 HeptachJor epoxide 
13 alpha-BHC 
14 beta-BHC 
15 ganuna-BHC (Lindane) 
16 ,.._. ... a-Chlordane 
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LEVEL 

5502 

51.09 
51.09 
51.09 

51.09 

51.09 

40086 

51.09 

4716 
19.65 

7860 

0.39 
0.39 
0.39 
0,0J 
3.93 
1.18 
1.18 

31.44 

0.03 

LOCID SD26-3 
SAMP ID. SD26-3 

QC CODE· SA 
STUDY ID. PHASE I 

SAMP. DEPTH TOP: 0 
SAMP. DEPTH BOT· 0.25 

MATRIX: SEDIMENT 
SAMP. DATE· 08-0ct-95 

SOURCE UNIT VALUE Q 

NONE UG/KG 16 U 
NONE UG/KG 16 U 
NONE UG/KG 16 U 
NONE UG/KG 16 U 

NONE UG/KG 480 U 
NONE UG/KG 480 U 
NONE UG/KG 1200 U 
NONE UG/KG 480 U 
NONE UG/KG 480 U 
NONE UG/KG 1200 U 
NONE UG/KG 1200 U 

NYS B.A.L.C.T. UG/KG 480 U 
NONE UG/KG 480 U 
NONE UG/KG 58 J 

NYSH.H.B. UG/KG 140 J 
NYSH.H.B. UG/KG 140 J 
NYSH.H.B. UG/KG 140 J 

NONE UG/KG 100 J 
NYSH.H.B. UG/KG 170 J 

NONE UG/KG 480 U 
NONE UG/KG 480 U 

NYSH.H.8 . UG/KG 170 J 
NONE UG/KG 480 U 

NYS B.A L.C.T. UG/KG 370 J 
NONE UG/KG 480 U 
NONE UG/KG 480 U 
NONE UG/KG 480 U 

NYS H.H.B. UG/KG 98 J 
NONE UG/KG 480 U 
NONE UG/KG 480 U 

NYS B.A.L.C.T. UG/KG 210 J 
NYS 8.A.L.C.T. UG/KG 480 U 

NONE UG/KG 280 J 

NYS B.A.L.C.T. UG/KG 480 U 

H.H.B. UG/KG 4.8 U 

H.H.8 . UG/KG 4.8 U 
H.H.B. UG/KG 4.8 U 

H.H.B. UG/KG 48 U 
H.H.B. UG/KG 4.8 U 

BAL.C.T. UG/KG 2.5 U 
B.A.L.C.T. UG/KG 4.8 U 

NONE UG/KG 4.8 U 
NYSW.B.C. UG/KG 4.8 U 

NONE UG/KG 4.8 U 
NONE UG/KG 4.8 U 
H.H.B. UG/KG 2.5 U 
NONE UG/KG 2.5 U 
NONE UG/KG 2.5 U 
NONE UG/KG 2.5 U 
NONE UG/KG 2.5 U 

Table F-2e 
Seneca Army Depot Activity 

SEAD-25 and 26 FEASIBILITY STUDY 

SEAD-26 Sediment Analysis Results by Sample Point 

SD26-4 SD26-5 SD26-6 SD26-7 SD26-8 SD26-9 
SD26-4 SD26-5 SD26-6 SD26-7 SD26-8 SD26-9 

SA SA SA SA SA SA 
PHASE I PHASE I PHASE I PHASE I PHASE I PHASE I 

0 0 0 0 0 0 
0.17 0.17 0.17 0.17 0. 17 0.17 

SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT 
06-Oct-95 06-0ct-95 06-0ct-95 06-0ct-95 21-0ct-95 06-0ct-95 

VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q 

14 U 20 U 12 U 15 U 15 U 13 U 
3 J 20 U 12 U 15 U 8 J 13 U 

14 U 20 U 12 U 15 U 15 U 13 U 
14 U 20 U 12 U 15 U 15 U 13 U 

460 U 520 J 440 J 480 U 440 U 450 U 
460 U 520 U 440 U 480 U 440 U 450 U 

1100 U 1200 U 1100 U 1200 U I 100 J 1100 U 
460 U 520 U 440 U 480 U 440 J 450 U 
460 U 520 U '140 J 480 U 440 U 450 U 

1100 U 1200 J 1100 U 1200 U 1100 U 1100 U 
1100 U 1200 U 1100 J 1200 U 1100 U 1100 U 
460 U 520 U 440 U 480 U 440 U 450 U 
460 U 89 J 440 U 480 U 440 U 450 U 
460 U 170 J 46 J 480 U 440 U 450 U 
460 U 450 J 190 J 480 U 440 U 59 J 
460 U 610 200 J 53 J 440 U II0J 
460 U 1200 370 J 96 J 94 J 230 J 

55 J 750 180 J 480 U 440 U 450 U 
460 U 750 280 J 59 J 440 U 140 J 
460 U 520 J 440 J 480 J 440 U 450 J 
460 U 52 J 440 U 480 U 440 U 450 U - 460 U 1000 340 J 67 J 53 J 170 J 
460 U 220 J 440 U 480 U 440 U 450 U 

51 J 750 330 J 75 l 69 J 130 J 
460 U 520 U 440 U 480 U 440 U 450 U 
460 U 520 U 440 U 480 U 440 J 450 U 
460 U 520 J 440 U 480 U 440 J 450 U 
460 U 500 J 150 J 480 U 440 U 72 J 
460 U 520 U 440 U 480 U 440 J 450 U 
460 U 520 J 440 J 480 J 440 U 450 U 
460 U 100 J 75 J 480 U 440 U 450 U 
460 U 520 J 440 J 480 J 440 U 450 J 
460 U 810 350 l 71 J 57 J 130 J 
460 U 55 l 440 U 480 U 440 U 450 U 

4.6 U 7.3 J 4.4 U 4.9 U 4.5 U 4.5 U 
4.6 U 4.8 J 4 .4 U 2.6 J 5.4 J 15 
4.6 U 8.9 J 4.4 U 4.9 U 4,7 4.2 J 
46 U 51 U 44 U 49 U 45 U 45 U 
4.6 U 5.1 U 4 .4 U 4.9 U 4.5 U 4 .5 U 
2.4 U 2.6 U 2.3 U 2.5 U 3.1 J 2.3 U 
4 .6 U 6.1 J 4.4 U 4.9 U 4 .5 U 4.5 U 
4.6 U 5.1 U 4 .4 U 4.9 U 4 .5 U 4.5 U 
4.6 U 5.1 U 4 .4 U 4.9 U 4 .5 U 4.5 U 
4.6 U 5.1 U 4.4 U 4 .9 U 4.5 U 4 .5 U 
4.6 U 26 J 3.8 l 4.9 U 4.5 U 4.5 U 
2.4 U 2.6 U 2.3 U 2.5 U 2.3 U 2.3 U 
2.4 U 2.6 U 2.3 U 2.5 U 2.3 U 2.3 U 
2.4 U 1.9 J 2.3 U 2.5 U 2.3 U 2.3 U 
2.4 U 2.6 U 2.3 U 2.5 U 2.3 U 2.3 U 
2.4 U 1.3 J 2.3 U 2.5 U 2.3 U 2.3 U 
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Table F•2e 
Seneca Army Depot Activity 

SEAD-25 and 26 FEASIBILITY STIJDY 

SEAD·26 Sedimenl Analysis Results by Sample Point 

LOCID: SD26-3 SD26-4 SD26-5 SD26-6 SD26-7 SD26-8 SD26-9 
SAMP ID: SD26-3 SD26-4 SD26-5 SD26-6 SD26-7 SD26-8 SD26-9 

QC CODE: SA SA SA SA SA SA SA 
STUDY ID: PHASE I PHASE I PHASE I PHASE I PHASE I PHASE I PHASE I 

SAMP. DEPTH TOP: 0 0 0 0 0 0 0 
SAMP. DEPTH BOT: 0.25 0.17 0.17 0.17 0. )7 0.17 0. )7 

MATRIX: SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT SEDIMENT 
SAMP DATE: 08-Oct-95 06-Oct-95 06-0<:t-95 06·OCl·95 06-Oct-95 21-0ct-95 06-Oct-95 

PARAMETER LEVEL SOURCE UNIT VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q VALUE Q VALUE 
Herbicides 

I 2.4.5-T NONE UG/KG 

Nitroaromatics 
I 2.4•Dinitrotolucne NONE UG/KG 
2 HMX NONE UG/KG 

Metals 
I Aluminum NONE MG/KG 11100 14400 10200 I 1600 6410 9810 10800 
2 Antimony 2 Lowest Effect Level MG/KG 0.33 UJ 0.49 UJ 0.47 UJ 0.39 J 0.61 UJ 0.53 J 0.5 UJ 
3 Arsenic 6 Lowest Effect Level MG/KG 3.8 J 5.1 J 7 ,J 11 J 3.7 24.8 4.5 J 
4 Barium NONE MG/KG 61.3 74 .2 59.2 53 38.7 54.1 49.6 
5 Beryllium NONE MG/KG 0.49 0,64 0.46 0.52 0.23 0.49 0.46 
6 Cadmium 0.6 Lowest Effect Level MG/KG 0,(),1 U 0.07 U 0.06 U 0.05 u 0.08 0.06 U 0,07 U 
7 Cakium NONE MG/KG 56500 8840 34000 28700 26500 6700 10200 
8 Chromium 26 Lowest Effect Level MG/KG 16.7 R 20.2 R 65.7 R IOI R 32.3 R 22.2 J 18 R 
9 Cobalt NONE MG/KG 7,2 9.9 10.5 12.1 4 13 .4 8.9 

10 Copper 16 Lowest Effect Level MG/KG 15.6 19 16.2 16.5 9.2 22.1 20.1 
11 Iron 20000 Lowest Effect Level MG/KG 17300 23000 16000 23600 8780 25400 22900 
12 Lead JI Lowest EtTcct Level MG/KG 14 .7 J 12.8 J IS.I J 18.6 J IO J 17.5 J 27.3 J 
13 Magnesium NONE MG/KG 4600 4790 5550 5610 2410 4580 4440 
14 Manganese 460 Lowest Effect Level MG/KG 269 329 263 333 137 906 230 

15 Mercury 0.15 Lowest Effect Level MG/KG 0.01 U 0.19 0.01 0.04 0.07 0.02 J 0.02 
16 Nick.cl 16 Lowest Effect Level MG/KG 22.1 27 66.6 108 31.9 ]8.5 25.4 
17 Potassium NONE MG/KG 1680 J 2040 J 2)90 J 1760 J 1640 J 905 1730 J 
18 Selenium NONE MG/KG 0.55 U 0.9 0.8 U 0.61 I U 0.71 U 0.84 U 
19 Silver I Lowest Effect Level MG/KG 0.12 U 0.18 U 0.17 U 0.13 U 0.23 0.15 U 0.18 U 
20 Sodium NONE MG/KG 29.8 U 44 .2 U 43.1 U 44.4 64.2 38.5 U 45.2 U 
21 Thallium NONE MG/KG 0.49 0.78 0.81 0.56 0.83 U 0.58 U 0.68 U 
22 Vanadium NONE MG/KG 17 24 5 20.J 21.1 11.2 15.6 J 16.9 
23 Zinc 120 Lowest Effect Level MG/KG 79 .2 73 .7 505 426 182 325 352 

Other Analyses 
I Nitntc/Nitrite-Nitrogcn NONE MG/KG 
2 Total Petroleum Hydrocarbons NONE MG/KG 109 38.6 U 84.1 37.7 U 76. I 62 IOI 
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SENECA SEAD-25 and SEAD-26 DRAFT FfNAL FS REPORT For SEAD-25 and 26 

APPENDIX G RISK REDUCTION CALCULATIONS 

Human health risk did not meet EPA target risk values under the future on-site construction 
worker or the future residential scenario for SEAD-25 . Since both industrial and residential 
scenarios were considered in the FS, human health risk was re-calculated to verify that remedial 
alternatives implemented at SEAD-25 would satisfy risk goals. Human health risk for each of 
the three scenarios developed ( current site worker, future residential , future on-site construction 
worker) at SEAD-25 was re-calculated to simulate conditions after remedial action 
implementation, using the methods described in the Section 6.0 of the Remedial Investigation. 
For each media, new exposure point concentrations (EPCs) were generated which predicted 
exposure after remedial action. These new EPCs were used as inputs to the risk assessment 
calculations. The following sections describe how the EPCs were generated and provide the 
supporting risk assessment calculations which support the overall risk values for each alternative 
which are presented in Tables 2-11, -12, -13, -14 and Table 5-1 A. 

G.l SOIL 

The area to be remediated at SEAD-25 for soil included samples SB25-3, -4, and -5. EPCs were 
re-calculated in accordance with procedures outlined in Section 6.2 .4 of the RI , by removing data 
from these locations data from the database. The EPCs used in the BRA and those re-calculated 
for use in assessing risk after implementation of soil remediation are shown in Table G-1. 
Tables G-2 through G-19 present the intake and risk tables for soil exposure pathways. 

G.2 GROUNDWATER 

In order to assess human health risk due to groundwater exposure pathways after implementation 
of remedial action for groundwater, clean up goals were used as EPCs for constituents of 
concern. The EPCs used in the BRA and those re-calculated for use in assessing risk after 
implementation of groundwater remediation are shown in Table G-20. Tables G-21 through G-
27 present the intake and risk tables for the groundwater exposure pathways. 

G.3 SEDIMENT 

The area to be remediated at SEAD-25 for sediment included all sample points except SD25- l 0. 
EPCs could not be re-calculated by removing the majority of the sediment data from the database 
and using the procedures outlined in Section 6.2 .4 of the RI. Because of the statistical analysis 
involved, at least three data points are needed to perform such analysis of the data. Therefore, 
the data from SD25-10 was used as the EPCs. When compounds were not detected, one-half of 
the MDL was used as the EPC. The EPCs used in the BRA and those used re-calculated for use 
in assessing risk after implementation of sediment remediation are shown in Table G-28. Tables 
G-29 through G-32 present the intake and risk tables for sediment exposure pathways. 

October 1998 
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SENECA SEAD-25 and SEAD-26 DRAFT FINAL FS REPORT For SEAD-25 and 26 

G.4 SURFACE WATER 

In order to assess human health risk due to surface water exposure pathways after 
implementation of remedial action for sediment, clean up goals for surface water were used as 
EPCs for constituents of concern . The EPCs used in the BRA and those re-calculated for use in 
assessing risk after implementation of sediment remediation are shown in Table G-33. Tables G-
34 through G-35 present the intake and risk tables for the surface water exposure pathway. 

G.5 CALCULATION OF RISK FOR ALTERNATIVES 

The resulting human health risk remammg at the site after implementation of each of the 
alternatives developed in Section 5 .0 is presented in Table 5-1 A. Alternatives RA25- l and 
RA25-2 resulted in a reduction in risk under the residential scenario only since these alternatives 
incorporated reduction in groundwater contaminant concentrations due to natural attenuation. 
Groundwater exposure pathways apply to only the residential scenario. Alternatives RA25-3 
through RA25-6 resulted in reduction of risk under all scenarios, since these alternatives 
incorporated reduction of contaminant concentrations in soil. Soil exposure pathways apply to 
al l scenarios. Alternatives RA25-3R and RA25-3AR (residential alternatives) resulted in further 
reduction of risk to future residents since contaminant concentrations in sediment and surface 
water would be reduced under these alternatives . Sediment and surface water exposure pathways 
apply to the future residential scenario only. 

October 1998 
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Compound 

Vol atil es 

I, I , I-Tri chloroethane 
Dichloroethene, 1,2- (total) 
Butanone. 2-
Acctone 
Benzene 
Carbon Disulfide 
Chloroform 
Ethyl benzene 
Methylene Chloride 
Toluene 
Trichl oroethene 
Xylene (total) 

Semivolatiles 

1,2,4-Tri chl orobenzene 
1.4-Dichlorobenzene 
2,4-Dinitrotoluene 
2-Ch lorophenol 
Methylnaphthalene , 2-
4-Chl oro-3-methylphenol 
4-Nit rophenol 
Acenaphthene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo{g,h.i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenz( a.h )anthracene 
Fluoranthene 
Fluorene 
lndeno( 1,2.3-cd)pyrene 
N- itrosodiphenylamine 
N- 1itrosodipropylamine 
Naphthalene 
Pen1achlorophenol 
Phenanthrene 
Phenol 
Pyrene 
bis(2-Ethylhexyl)phthalate 

Pes ticid es/PC Bs 

DDD. 4.4'
DDT. 4,4'
Aroclor-1254 
Endosul fa n I 
Endrin 
Endrin aldehyde 
Heptachlor epoxide 
alpha-Chlordane 

Herbicides 

Dicamba 
MCPP 

Metals 

Lead 
Selenium 
Thall ium 

Ta ble G-1 
Comparison of Exposure Point Concentrations Used 

in Calculating Risk After Impl ementation of Soil 
Remedial Actions 

Seneca Army Depot, Rom ulus, New York - SEA D 25 

EPC calculated 
I in Baseline Risk Assessment 
1 RI Repon May 1998 ( I) I 

m /k 

8. IOE-02 
6.00E-02 
6.80E-03 
l.60E-OI 
7.60E-02 
5.90E-03 
6.90E-03 
l.80E-0 1 
5. IOE-02 
1.20E-O l 
6. IOE-02 
3.70E+OO 

8.97E-01 
9.0 IE-0 1 
8.97E-Ol 
9.38E-0 1 
l .07E+o0 
9.38E-0 1 
l.67E+OO 
7.46E-O I 
2.18E-0 1 
2.08E-01 
2.06E-0 1 
2.09E-01 
3.36E-Ol 
2.21E-01 
3.19E-01 
J.99E-OI 
4.78E-Ol 
2. I IE-0 1 
6.77E-OI 
9. IOE-01 
4.0SE-01 
2. IOE+OO 
5.7 1E-0 1 
9.30E-O l 
7.42E-OI 
6.32E-OI 

2. 13E-03 
l.99E-03 
2.30E-02 
I. II E-03 
2.00E-03 
2.25E-03 
I.I 3E-03 
I.OSE-03 

3.35E-03 
3.02E+OO 

3.83E-02 
J.09E-03 
7.92E-04 

EPCs calculated 
after removal 
ofSB25-3,4,5 

(2) 
m 

5 90E-03 I 
5.90E-03 
6.02E-03 
8.59E-03 
5.90E-03 , 
5.97E-03

1 
5.83E-03 
5.92E-03 , 
5.90E-03 i 
5.90E-03 I 
5.90E-03 I 
9.29E-03 

3.75E-0 1 
3.78E-0 1 
3.75E-OI 
4.02E-0 1 
4.08E-0 1 
4.02E-OI 
8.25E-O I 
2.71E-0 1 
2.0SE-01 
2.07E-01 
2.12E-0 1 
2. I IE-0 1 
3.26E-0 1 
2.19E-OI 
3.03E-OI 
2.04E-0 1 
2.80E-O I 
2. IOE-0 1 
2.65E-0 1 
3.83E-0 1 
2.17E-OI 
8.SOE-01 
3.04E-Ol 
3.97E-0 1 
4 04E-OI 
3.47E-01 

l.96E-03 
l.96E-03 
l .96E-02 
1.09E-03 
J.96E-03 
2.28E-03 
I.OIE-03 
1.0IE-03 

2.99E-03 
3.45E+o0 

2.39E-02 
7.40E-04 
9.04E-04 

( I ) EPCs calcula ted as described in Section 6.2.4 of RI Repon , May 1998 
(2) EPCs re-calculated after removing data from Samples S825 -3.4 , and 5 from database. 
Results in Tables G-2 through G-19. 

EPC - Exposure Point Concentration 
BRA - Baseline Risk Assessment 

h:\seneca\sead25\fsldfinal\app\appg\epcsoil .wk4 11/17/98 



TABLE G-2 

Exposure Point Concentrations 
Soil Medium 

Reasonable Maximum Exposure (RME) 
Seneca Army Depot, Romulus, NY - SEAD 25 

COMPOUND 

I 

!Volatile Organics 
I 

1Acetone 

I 
!Semivolatile Organics 

Benzo( a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
1Benzo(g,h,i)perylene 
Benzo(k )fl uoranthene 
Chrysene 
Di benz( a,h )anthracene 
Fluoranthene 
Indeno(l ,2,3-cd)pyrene 
Phenanthrene 
Pyrene 

Pesticides 

Endosulfan I 
Endrin aldehyde 
i 
Metals 

Lead 
Selenium 
Thallium 

h:\eng\seneca\s2526ri\risk\human\25\risktabl\soilrk25r.wk4 

SURFACE SOIL 
EPC Data 

mg/kg 

6.66E-03 

2.75E-01 
2.87E-01 
2.71E-01 
2.85E-01 
2.S0E-01 
2.57E-01 
5.lSE-01 
1.40E-01 
3.l0E-01 
2.53E-01 
l.18E-01 

1.54E-03 
4.16E-03 

3.76E+0l 
l.17E+00 
l.15E+00 

10/26/98 
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- --- -- -

COMPOUND 

Yi (atile_O__rga11.i._cs 

I , , I-Trichloroethane 
-Dichloroethene (total) 
lutanone 
etone 
nzene 
rbon Disulfide 
loroform 
,ylbenzene 
thylene Chloride 
luene 
chloroethene 

I , 
2-
A 
Be 
Ca 
Ch 
Et 
M 
To 
Tr 
X . Jene (tot'!!} 

Excavation Rate = 
Soil Bulk Density = 
Exposed Surface Area = 

Air [Cl 
Onsite Soil 

Cone 
(mg/m')_ LJ!!!g~ g)_ 

2.0E-03 5.9E-03 
2.3E-03 5.9E-03 
2.6E-03 6.0E-03 
4. IE-03 8.6E-03 
2.5E-03 5.9E-03 
2.5E-03 60E-03 
2. IE-03 5.8E-03 
2.2E-03 5.9E-03 
2.4E-03 5.9E-03 
2.3E-03 5.9E-03 
2.0E-03 5.9E-03 
3.5E-03 9.3E-03 

0.0139 m3/sec 
1.5 g/cm3 

115 m2 

TABLE G-3 

CALCULATION OF VOLATILE ORGANIC COMPOUNDS IN AMBIENT AIR 
CONSTRUCTION WORKER EXPOSURE (FUTURE LAND USE) 

REASONABLE MAXIMUM EXPOSURE (RME) 

Soil 
Cone 

SENECA ARMY DEPOT, ROMULUS, NEW YORK - SEAD 25 

--·--

Initial 
Vapor Molecular ER(ps) 

Pressure Weight 

- --- -- -

Contam. 
Mass Excav 

Rate 

Substitute 
Maximum 

ER(ps) Soil 
Cone 

- -- - .... 

C/P 

-

ER(difl) I ER(tot) I 
~ Q,i_gfl<g) (mm Hg)_ ~ g/mole) (g~ ~ l. __ (g/~ ec) _ _(g/~ c) - _(g~ f!!_~_ __ (g/sec)_ L _{g/2_e~ [ 

5.9 123 133.41 
5.9 324 96.94 

6.023 100 72.12 
9 266 58.08 

5.902 95 78.11 
6.0 366 76.14 
5.8 208 119.39 

5.919 10 106.16 
5.903 362 84.94 
5.903 30 92.13 
5.903 75 131.38 
9.288 8 106.16 

C = E 
(U) (W) (H) 

1.67 
4.41 
1.36 
3.62 
1.30 
4.98 
2.83 
0.14 
4.93 
0.41 
1.02 
0.11 

l.23E-04 4 06E-05 
1.23E-04 4 06E-05 
1.25E-04 4.14E-05 
l.79E-04 5.91E-05 
l.23E-04 4 06E-05 
l .24E-04 4. I0E-05 
l .22E-04 4.0IE-05 
1.23E-04 4.07E-05 
l .23E-04 4.06E-05 
l .23E-04 4.06E-05 
l.23E-04 4.06E-05 
l .94E-04 6.39E-05 

Y.ariab.ll:.s: 
E = emission rate, g/sec 
U = wind speed, m/sec 

9E-09 
9E-09 
9E-09 
IE-08 
9E-09 
9E-09 
9E-09 
9E-09 
9E-09 
9E-09 
9E-09 
IE-08 

4E-06 1.14E-04 l.55E-04 
3E-06 I .35E-04 l.75E-04 
2E-06 l.61E-04 2.02E-04 
2E-06 2.56E-04 3.15E-04 
2E-06 1.51E-04 l.91E-04 
2E-06 1.55E-04 l.96E-04 
4E-06 l.19E-04 1.60E-04 
3E-06 l .29E-04 l.70E-04 
3E-06 1.44E-04 1.85E-04 
3E-06 1.38E-04 l.79E-04 
4E-06 I .15E-04 l .56E-04 
3E-06 2.02E-04 2.66E-04 

W = crosswind width of the area source, m (assume I 00 meter area) 
H=rnixing height, m (assume 1.75 m to breathing zone) 

l,..,\...,.,._,_.,.. ____ ,_,.,c..,a .. a .. : .... 1..\ .. : - 1 ... _ .... ,,...,c,~1 ID""V"'CO \AIVA 

10/26/98 

Pore 
Space Partial 
Cone I Pressure 

Cv ! Pi 
(ug/m3) j (mm Hg) ! 

159E+04 0.0022 
l.59E+04 0.0031 
l. 63E+04 0.0042 
2.32E+04 0.0074 
1.59E+04 0.0038 I 

l.6 1E+04 0.0039 
l .5 7E+04 0.0025 
l .60E+04 0.0028 
l .59E+04 0.0035 
l .59E+04 0.0032 
l .59E+04 0.0023 
2.51E+04 0.0044 - ----



: 

I COMPOUND 

,Volatile Organics 

1Acetone 

I 

1Semivolatile Organics 
I 

I Benzo( a )anthracene 

1
Benzo(a)pyrene 

1B enzo(b )fluoranthene 
Benzo(g,h, i )pery Jene 
iBenzo(k)fluoranthene 
IChrysene 
JDibenz(a,h)anthracene 
Fluoranthene 
Indeno( 1,2,3-cd)pyrene 
Phenanthrene 
Pyrene 

Pesticides 

Endosulfan I 
Endrin aldehyde 

Metals 

Lead 
Selenium 
,Thalium 

I 
I 

I EQUATION: 

IYariables: 

TABLE G-41 

AMBIENT AIR EXPOSURE POINT CONCENTRATIONS 
SITE WORKER EXPOSURE (CURRENT LAND USE) 

I 
I 
I 
I 
j 

I 

SEAD-25 Remedial Investigation 
Seneca Army Depot Activity 

SURF ACE SOIL AVERAGE 
EPC Data PMlO 

mg/kg (ug/m3
) 

I I 
6.66E-03 4.30E+0I 

2.75E-01 4.30E+0I 
2.87E-0 I 4.30E+0I 
2.71E-0I 4.30E+0I 
2.85E-01 4.30E+0I 
2.50E-0I 4.30E+0I 
2.57E-0 I 

I 
4.30E+0I 

5.15E-0l 4.30E+0I 
1.40E-0l I 4.30E+0l 
3.I0E-01 4.30E+0! 
2.53E-0 I 4.30E+0I 
1.18E-0I 4 .30E+0I 

l.54E-03 4.30E+0I 
4.16E-03 4.30E+0I 

3.76E+0I 4.30E+0l 
l.17E+00 4.30E+0I 
l.15E+00 4 .30E+0I 

CONVERSION 
FACTOR 

(kg/ug) 

1.00E-09 

I .00E-09 
I.00E-09 
I .00E-09 
l .00E-09 
l .00E-09 
l .00E-09 
I .00E-09 
I .00E-09 
1.00E-09 
I .00E-09 
I.00E-09 

I .00E-09 
I .00E-09 

I.00E-09 
I .00E-09 
1.00E-09 

Calculated Air EPC (mg/m3) = Soil EPC x PMlO x CF 

As.s..u.mp~ 

IPMlO = Particulate Diameter with aerodynamics Average value - 43 ug/m3 
diameter <10 microns 

CF = Conversion Factor 10-9 kg/ug 

h: \eng\seneca\s2 526ri\risk\2 5\risktabl\pm 1025r. wk4 

10/26/98 

AMBIENT AIR 
CALCULATED EPC 

(mg/m3
) 

2.86E-10 

l.18E-08 
I .23E-08 
I . I 7E-08 
1.23E-08 
l.07E-08 
I. l lE-08 
2.22E-08 
6.02E-09 
l .33E-08 
l.09E-08 
5.07E-09 

6.61E-1 l 
l.79E-10 

l.62E-06 
5.02E-08 
4.93E-08 

Page 1 of 2 



COMPOUND 

Volatile Organics 

I, I, I-Trichloroethane 
Dichloroethene, 1,2- (total ) 
Butanone, 2· 
Acetone 
Benzene 
Carbon Disulfide 
Chloroform 
Ethylbenzene 
Methylene Chloride 
Toluene 
Trichlorocthene 
Xylene (total ) 

Semivolatiles 

1,2,4-Trichlorobenzene 
1,4-Dichlorobenzene 
2,4-Dinitrotoluene 
2-Chlorophenol 
Methylnaphthalene, 2-
4-Chloro-3-methylphenol 
4-Nitrophenol 
Acenaphthene 
Benz.o(a)anthracene 
Benz.o(a)pyrene 
Benz.o(b)fluoranthene 
Benzo(g,h,i)perylene 
Benz.o(k)fluoranthene 
Chrysene 
Dibenz(a,h)anthracene 
Fluoranthene 
Fluorene 
lndeno( 1,2,3-cd)pyrene 
N-Nitrosodiphenylarnine 
N-Nitrosodipropylarnine 
Naphthalene 
Pentachlorophenol 
Phenanth.rene 
Phenol 
Pyrene 
bis(2-Ethylhexyl)phthalate 

Pesticides/PCBs 

DOD, 4,4'
DDT, 4,4 '
Aroclor-1254 
Endosulfan I 
Endrin 
Endrin aldehyde 
Heptachlor epoxide 
alpha-Chlordane 
Dicarnba 
Metals 

Lead 
Selenium 
Thallium 

EQUATION: 

Ya.tiahlu: 

TABLE G-5 

AMBIENT AIR EXPOSURE POINT CONCENTRATIONS 
CONSTRUCTION WORKER EXPOSURE (CURRENT LAND USE) 

SEA D-25 Remedial lnve,tiga tion 
Seneca Army Depot Activity 

I SURFACE AND 
SUB-SURFACE SOIL 

EPC Data 
mo/1,o 

5.90E-03 
5 .90E-03 
6.02E-03 
8.59E-03 
5.90E-03 
5.97E-03 
5 .83E-03 
5.92E-03 
5 .90E-03 
5.90E-03 
5.90E-03 
9.29E-03 

3.75E-OI 
3.78E-Ol 
3 .75E-OI 
4.02E-Ol 
4.0SE-0 1 
4.02E-OI 
8.25E-OI 
2.7IE-OI 
2.05E-01 
2.07E-01 
2. l2E-Ol 
2. II E-01 
3.26E-01 
2. 19E-Ol 
3.0JE-01 
2.04E-01 
2.SOE-01 
2. IOE-01 
2.65E-OI 
3.83E-01 
2. l7E-Ol 
8.50E-Ol 
3.04E-01 
3.97E-O! 
4.04E-Ol 
3.47E-Ol 

l.96E-03 
i.96E-03 
i.96E-02 
l.09E-03 
l.96E-03 
2.28E-03 
I.OIE-03 
1.0IE-03 
2.99E-03 

2.39E-02 
7.40E-04 
9.04E-04 

AVERAGE 
PMI0 

(ug/m') 

4.30E+ol 
4.30E+o l 
4.30E+O I 
4.30E+ol 
4.30E+ol 
4.30E+ol 
4.30E+ol 
4.30E+ol 
4.30E+o! 
4.30E+ol 
4.30E+ol 
4.30E+ol 

4.30E+o! 
4.30E+ol 
4.30E+o l 
4.30E+ol 
4.30E+o l 
4.30E+OI 
4.30E+o l 
4.30E+o l 
4.30E+o ! 
4.30E+o l 
4.30E+O I 
4.30E+OI 
4.30E+ol 
4.30E+ol 
4.30E+o l 
4.30E+o l 
4.30E+ol 
4.30E+ol 
4.30E+ol 
4.30E+ol 
4.30E+ol 
4.30E+ol 
4.30E+o! 
4.30E+ol 
4.30E+ol 
4.30E+o l 

4.30E+oi 
4.30E+o i 
4.30E+ol 
4.30E+Ol 
4.30E+o l 
4.30E+ol 
4.30E+ol 
4.30E+o l 
4.30E+O I 

4.30E+ol 
4.30E+o! 
4.30E+o l 

CONVERSION 
FACTOR 

(kg/ug) 

I.OOE-09 
1.00E-09 
I.OOE-09 
I.OOE-09 
I .OOE-09 
I.OOE-09 
I .OOE-09 
I.OOE-09 
i.OOE-09 
I.OOE-09 
1.00E-09 
I.OOE-09 

I.OOE-09 
1.00E-09 
I.OOE-09 
I.OOE-09 
i.OOE-09 
I.OOE-09 
i.OOE-09 
I.OOE-09 
I.OOE-09 
i.OOE-09 
I.OOE-09 
I.OOE-09 
1.00E-09 
I.OOE-09 
! .OOE-09 
1.00E-09 
i.OOE-09 
I.OOE-09 
I.OOE-09 
I.OOE-09 
I.OOE-09 
I.OOE-09 
I.OOE-09 
I.OOE-09 
I.OOE-09 
I.OOE-09 

1.00E-09 
I.OOE-09 
I.OOE-09 
i.OOE-09 
i.OOE-09 
I.OOE-09 
I.OOE-09 
I.OOE-09 
1.00E-09 

1.00E-09 
1.00E-09 
I.OOE-09 

Ca lculated Air EPC (mg/m3) = Soil EPC x PMIO x CF 

Ailu.mjlJi.o.ru; 

PMl0 = Particulate Diam eter with aerodynamics 
dia meter < 10 microns 

Average va lue 4 43 ug/m3 

CF = Conversion Factor 10-9 kg/ug 

h :leng\seneca\s2526rilrisk\25\risktabl\pm 1 025r. wk4 

AMB IENT AIR I 
CALCULATED EPC I 

(mg/m') 

2.54E-I O 
2.54E-I O 
2.59E-I O 
3.69E-IO 
2.54E- IO 
2.57E- 10 
2.5 1E-IO 
2.55E-IO 
2.54E- IO 
2.54E-IO 
2.54E-IO 
3.99E-I O 

l.61E-08 
l.62E-08 
l.61E-08 
l.73E-08 
l.75E-08 
l.73E-08 
3.55E-08 
1.17E-08 
8.83E-09 
8.89E-09 
9. IIE-09 
9.09E-09 
l.40E-08 
9.42E-09 
l.30E-08 
8.79E-09 
l.20E-08 
9.02E-09 
l.14E-08 
l.65E-08 
9.34E-09 
3.66E-08 
1.3 IE-08 
1.71E-08 
l.74E-08 
l.49E-08 

8.43E-l 1 
8.42E- I I 
8.42E-IO 
4.67E- 1I 
8.42E-I I 
9 .82E- l 1 
4.32E-1 I 
4.32E-11 
l.29E-I O 

I.OJE-09 
3. ISE-11 
3.89E-l 1 

10126/98 
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I 
I I 

Analyte 

lvolalile Organics 

I 1, I , I-Trichloroethan e 

!Dichlorocthene, 1,2- (total} 

1
Butanone. 2-
Acetone 

Benzene 
Carbon Disu lfide 
Chloroform 
Ethylbenzene 
Methylene Chloride 
To luene 
Trichloroethene 

!Xylene (101al) 

ISemivolati les 

11,2,4-Trichlorobenzene 
1 1,4-Dichlorobenzene 
!2,4-Din itroto luene 
j2-Chlorophcnol 
1Me1hylnaphthalene. 2-
14-Ch loro-J-methylphenol 
4-Nitrophenol 

\Acenaphthene 
Benro(a)anth raccne 

jBenzo(a)pyrene 
Benro(b)fluoranthene 

IBenzo(g,h,i)pcry lene ! Benzo(k)Ouoranthene I 
Chrysene I 

IDibenz(a,h )anthracene I 

IFluoranth ene i 
!Fluorene 
llndcno( 1,2.3-cd)pyrene 
1N-Ni trosodiphenylamine 
iN-Nitrosodipropylamine 
Naphthalene 
Pentachlorophenol 
Phenanlhrene 
Phenol 
Pyrene 
bis(2-E1hylhexyl)ph1halate 

IPest icides/PCBs 

DDD. 4,4' -
DDT, 4,4'-
Aroclor- 1254 
Endosulfan I 
Endrin 

IEndrin aldehyde 
Heptachlor epoxide 

!alpha-Chlordane 
1Dicamba 

I 
1MCPP 

IMet~ls 

I Lead I 
I Selenium 
Thallium 

!EQUATION: 

I 

TABLE G-6 

CALCULATION OF INTAKE t"ROM INHALATION OF DUST IN AMBIENT AIR 
CONSTRUCTION WORKER EXPOSURE (FUTURE LAND USE) 

REASONABLE MAXIMUM EXPOSURE (RME) 

I 
Intake I Intake 
(Ne) (Car) 

(mg/kg-day) (mg/kg-day) 

4.96E-11 

5.07E-11 

4.97E-11 7.09E-13 
5.02E-11 

7.0IE-13 
4.98E-1 1 
4.97E- 11 7. I0E-13 
4.97E- 11 

7. I0E- 13 

3 15E-09 
3.18E-09 

I 
I 
I 

I 
I 

I 
' ' 

I 
I 

2.35E-ll 
2.35E- 12 

1.2 1 E-13 
1.21E- 13 

I 
I 
I 
I 
I 

I 

SEAD-25 Remedia l Investigation 
Seneca Army Depot Activity 

EPC Inhalation Exposure 
Ai r Ra le Frequency 

(mg/m') (m'/day) (days/year) 

2 54E-10 20 250 
2.54E-I0 20 250 
2.59E-I0 20 250 
3.69E-10 20 250 
2.54E-10 20 250 
2.57E-1 0 20 250 
2.51E-10 20 250 
2.55E- 10 20 250 
2.54E- 10 20 250 
2.54E- 10 20 250 
2.54E-10 20 250 
3.99E- 10 20 250 

1.6 1E-08 20 250 
I .62E-08 20 250 
1.61E-08 20 250 
1.73E-08 20 250 
1.75E-08 20 250 
l.73E-08 20 250 
3.55E-08 20 250 
1.17E-08 20 250 
8.83E-09 20 250 
8.89E-09 20 250 
9.IIE-09 20 250 
9.09E-09 20 250 
1.40E-08 20 250 
9.42E-09 20 250 
1.30E-08 20 250 
8.79E-09 20 250 
1.20E-08 20 250 
9.02E-09 20 250 
1.14E-08 20 250 
I 65E-08 20 250 
9.34E-09 20 250 
3.66E-08 20 250 
1.l 1 E-08 20 250 
I 71E-08 20 250 
1.74E-08 20 250 
1.49E-08 20 250 

8.43E- 11 20 250 
8.42E- 11 20 250 
8.42E-10 20 250 
4.67E-11 20 250 
8.42E- l 1 20 250 
9.82E- 11 20 250 
4.l2E-11 20 250 
4.32E- 11 20 250 
l.29E-10 20 250 

ERR 20 250 

1.03E-09 20 250 
3.18E-1 1 20 250 
3.89E- 1 I 20 250 

ln ,.ke (mg/kg-day) = ~ 
BWxAT 

~riahlu; 

CA = Chemical Concentration in Air (mg/ml) 
IR """ Inhalation RAte (ml/day) 

E:1posure Body 
Duration Weigh! 
(year,) (kg) 

I 70 
I 70 
I 70 
I 70 
I 70 
I 70 
I 70 
I 70 
I 70 
I 70 
I 70 
I 70 

70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

I 70 

I 

70 
70 
70 
70 

I 70 

I 70 
70 
70 
70 

I 70 
I 70 
I 70 
I 70 
I 70 
I 70 
I 70 
I 70 
I I 70 
I 

I 
70 

I 

I I 70 
I 70 
I 

I 
70 

AmlDllWJlll>: 

Calculated Air EPC Data - R.J\fE 
20 (a ll receptors) 

Ne 

365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 

365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 

365 
365 
365 
365 
365 
365 
365 
365 
365 
365 

365 
365 
365 

EF .. Exposure Frequency (days/yr) 250 (RM.E Construction \Vorkers) 

Averaging 
Time 
(davsl 

Car 

25,550 
25,550 
25,550 
25,550 
25,550 
25,550 
25,550 
25,550 
25,550 
25,550 
25,550 
25,550 

25,550 
25,550 
25,550 
25,550 
25,550 
25,550 
25,550 
25,550 
25,550 
25,550 
25,550 
25,550 
25,550 
25,550 
25,550 
25,550 
25,550 
25,550 
25,550 
25,550 
25,550 
25,550 
25,550 
25,550 
25,550 
25,550 

25,550 
25,550 
25,550 
25,550 
25,550 
25,550 
25,550 
25,550 
25,550 
25,550 

25,550 
25,550 
25,550 

ED• Exposure Duration (years) 1 (Upper bou nd period of Construction Worker) 
BW - Bodyweight (kg) 70 (Adult Male) 
AT - Avrra2i n2 Time (davsl I x 365 (Ncl 70 x 365 (Carl -

Note Cells m this tab le were intenuonally left blank due to a lack of 1ox 1c11 y data 
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Analyte 

Vola tile O rga nics 

Acetone 

Semivolatile Organics 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenz(a,h)anthracene 
Fluoranthene 
lndeno( 1,2,3-cd)pyrene 
Phenanthrene 
Pyrene 

Pesticides 

Endosulfan I 
Endri n aldehyde 

Metals 

Lead 
Selenium 
Thallium 

EQUATION: 

TABLE G-7 

CALCULATION OF INTAKE FROM THE INGESTION OF ONSITE SOILS (DAILY) 
SITE WORKER EXPOSURE (CURRENT LAND USE) 

REASONABLE MAXIMUM EXPOSURE (RME) 
SENECA ARMY DEPOT, ROMULUS, NEW YORK - SEAD 25 

- ----- - ·-

30 Year 30 Year EPC Ingestion 
Intake (Ne) Intake (Car) Soil Rate 
(mg/kg-day) (mg/kg-day) (m g/kg) (mg soil/day) 

-----

5.2E- I0 6.66E-03 100 

7.7E-09 2.75E-01 100 
8.0E-09 2.87E-0I 100 
7.6E-09 2.71E-01 100 

2.85E-01 100 
7.0E-09 2.50E-01 100 
7.2E-09 2.57E-01 100 
1.4E-08 5.15E-01 100 

1.IE-08 1.40E-01 100 
8.7E-09 3. !0E-0 1 100 

2.53E-0l 100 
9.2E-09 1.1 8E-0 l 100 

1.2E-10 1.54E-03 100 
4. !6E-03 100 

3.76E+0I 100 
9. IE-08 1.1 7E+00 100 
9.0E-08 1.15E+00 100 

Intake (mg/kg-day)= CS.AJiu_C.ExJ'b Eu ED 
BWxAT 

VJ1rjable.s; 

CS= Chemical Concentration in Soil (mg soil/kg) 
m = Ingestion Rate (mg soil/day) 
CF= Conversion Factor (10-6 kg/mg) 
Fl = Fraction Ingested (unitless) 
EF = Exposure Frequency (days/years) 
ED= Exposure Duration (years) 
BW = Bodyweight (kg) 
AT= Averaging Time (days) 

-

-

Conv. 
Factor 
(kg/mg) 

1.0E-06 

1.0E-06 
1.0E-06 
1.0E-06 
1.0E-06 
!.0E-06 
I.0E-06 
!.0E-06 
1.0E-06 
1.0E-06 
1.0E-06 
1.0E-06 

!.0E-06 
1.0E-06 

1.0E-06 
1.0E-06 
1.0E-06 

Fraction 
Ingested 
(unitlcss) 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 
I 

I 
I 
I 

Assµm_ptions; 

Exposure 
Frequency 
(days/year) 

20 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

20 
20 

20 
20 
20 

EPC Soil Data - RME 
100 (RME Site Worker) 
10-6 
1 (All Receptors) 
20 (RME Site Worker) 
25 (RME Site Worker) 
70 (Adult male) 
25 x 365 (Ne) 70 x 365 (Car) 

Exposure 
Duration 

(years) 

25 

25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 

25 
25 

25 
25 
25 

Note: Cells in thi s table were intentionally left blank due to a lack of toxicity data. 

h:lenglseneca\s2526n'\risklhuman\25\risktabllsoilrk25r.wk4 

10/26/98 

---·----- -·- --- -- - I 

I 
Body A,•eraging 

Weight Time 
(kg) ____ (days)_ ___ 

Ne Car 

70 9,125 25 ,550 

70 9,125 25,550 
70 9,125 25,550 
70 9,125 25 ,550 
70 9,125 25,550 
70 9,125 25.550 
70 9,125 25,550 
70 9,125 25 ,550 
70 9,125 25 ,550 
70 9, 125 25,550 
70 9, 125 25 ,550 
70 9, 125 25.550 

70 9, 125 25 ,550 
70 9,1 25 25 ,550 

70 9, 125 25 ,550 
70 9, 125 25,550 
70 9, 125 25,550 

--- --
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TABLE G-8 

CALCULATION OF INTAKE FROM THE INGESTION OF ONSITE SOILS (DAILY) 
RESIDENTIAL EXPOSURE (FUTURE LAND USE) 

REASONABLE MAXIMUM EXPOSURE (RME) 
SENECA ARMY DEPOT, ROMULUS, NEW YORK - SEAD 25 

A~t/Child 
---- - ~~ 

- ---- -r- Child- -··· AJ;,Jt- --Child ·- -- -mi i-Child Adult Child 
Intake lnlftke Intake" EPC lnge,tion lnge,tion Conv. frRction Expo,ure E1:posurc Exposure Body Body A,,·ernging 

An,1lyte I (Ne) (Ne) (C•r) Soil Rnte Rnte FRclor Ingested Frequency Onntion On ration \Veight \Veight Time 
(mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg) (mg soil/day) (mg so il/day) (kg/mg) (un itless) _ (days/year) (years) (years) (kg) (kg) (days) 

·- -- --- --- C hild(Ne) 1 Adult(Ne) Car 

Vol11ti le Org,rnics 

Acetone 8 5E-08 9 IE-09 6.66E-03 200 JOO I 0E-06 

I 
I 

I 
350 

I 
6 

I 
24 

I 
15 

I 
70 2.1 90 I 8,760 I 25,550 

Semivoh,tile Org11nics 

Bcnzo(a)anthraccnc 4 3E-07 2.75E-0I 200 100 I 0E-06 I 350 6 24 I 5 70 2, 190 8,760 25,550 
Bcnzo(a)pyrcnc 4.5E-07 2.87E-0I 200 100 I 0E-06 I 350 6 24 I 5 70 2,190 8,760 25,5 50 
Benzo(b)fluoranthene 4 2E-07 2.71E-01 200 100 I 0E-06 I 350 6 24 I 5 70 2,190 8,760 25,550 
Benzo(g,h,i)perylene 2.85E-01 200 100 I 0E-06 I 350 6 24 I 5 70 2,1 90 8,760 25,550 
Bcnzo(k)nuoranthene 3.9E-07 2.50E-01 200 JOO I 0E-06 I 350 6 24 15 70 2,190 8,760 25,550 
Chrysene 4 0E-07 2.57E-01 200 100 1.0E-06 I 350 6 24 15 70 2, 190 8,760 25,550 
Dibenz(a.h)anthraccnc 8 IE-07 5.15E-0I 200 100 1.0E-06 I 350 6 24 15 70 2, 190 8,760 25,550 
Fluoranthcnc 1.8E-06 I 9E-07 1.40E-0I 200 100 I 0E-06 I 350 6 24 15 70 2,190 8,760 25.550 
lndeno( 1,2.3 -cd)pyrene 4 9E-07 3.I0E-0 1 200 JOO 1.0E-06 I 350 6 24 15 70 2,1 90 8,760 25.550 
Phcnanthrcnc 2.53E-01 200 100 1.0E-06 I 350 6 24 15 70 2,1 90 8,760 25,550 
Pyrcnc UE-06 I 6E-07 1.18E-0I 200 JOO I 0E-06 I 350 6 24 15 70 2,1 90 8,760 25,550 

Pesticides 

Endosulfan I 2.0E-08 

I 
2 I E-09 

I I 
l.54E-03 200 

I 
100 

I 
1.0E-06 

I 
I 

I 
350 

I 
6 

I 
24 

I 
15 

I 
70 I 2,190 I 8,760 

I 
25,550 

Endrin aldehyde 4 16E-03 200 100 1.0E-06 I 350 6 24 I 5 70 2,190 8,760 25,550 

Metals 

Lead 3.76E->-01 200 JOO 1.0E-06 I J 350 6 24 I 5 70 

I 
2.190 l 8,760 ~ 550 

Selenium J ~ ,.,. 1.17E->-OO 200 100 I 0E-06 I 350 6 24 I 5 70 2,190 8,760 25,550 

Thallium UE-05 1.6E-06 1.15E->-O0 200 100 1.0E-06 I 350 6 24 I 5 70 2,19~ - 8,760 25 ,5 50 

- --
EQUATION: lnt•ke (mg/kg-d•y) • CSJJR.x..CLt..Ilx Eu.ED 

BWxAT 
Yatiablc,: A,sump.lions.; 

CS • Chemic,tl Concentration in Soil (mg soil/kg) EPC Soil Data - RME 
JR • Ingestion Rate (mg soil/day) 100 (RME Adult)/ 200 (RME C hild) 
CF - Conversion F•etor (10-6 kg/mg) 10-6 
Fl • Fraction Ingested (unities,) I 
EF • Exposure Frequency (days/yun) 350 (RME all re,idenb) 
ED • Exposure Duration (yean) 30 (RME at I Re,idenct) 
BW - Bodyweight (kg) 70 (Adult male)/ I 5 (Child 6-7) 
AT - Avenging Time (d•y,) 6 x 365 Child 24 x 365 Adult (NC) 70 x 365 (C 

Note: Cell s in this table were intentionally left blank due to a lack of toxicity data. 
• Aduh and Child intakes weighted according to Risk Assessment Guidance for Superfund (RAGS) Part B (USEPA 199 1 ). 

The term (IR x ED / BW) in the intake equation, above is calculated as: [IR(child) x ED(child) / BW(child) + IR(aduh) x ED(aduh) / BW(aduh)] 

h:lenglsenecals2526rMsklhuman\25\risktabl\sollr1<25r.wk4 Page 1 of 1 



TABLEG-9 
CALCULATION OF INTAKE FROM INGESTION OF SURFACE & SU BSURFACE SOIL 

CONSTRUCTION WORKER EXPOSURE (FUTURE LAND USE) 
REASONABLE MAXIMUM EXPOSURE (RME) 

SENECA ARMY DEPOT, ROMULUS, NEW YORK . SEAD 25 

------------, - 3-0_Y_e_a,-~-3-0_Y_ea_ r_~J-E_P_C __ 'll - ln_g_e.,_t_io-n-~l - c-o-nv- .--j- F_n_c_ti_o_n_ l_ E_xp_o_s_u,-,--E-xp_o_s_u,-,-,--B-o_d_y _____ A_v_e_n_g,_·n-g _ _ _ 

Analyte Intake (Ne) Intake (Car) I Total So ib Rat e Factor Inges ted Frequency Duration Weigh I • Time 

I (mg/kg-day) (mg/kg-day) (mg/kg) 
1
!(mg soi l/day) (kg/mg) I (un itl ess) (days/yea r) J (years) I (kg) (days) 

•- - N~c- ----.~ - c-, -, ---< 

!Volatile Organics 

I, I , I -Trichloroethane 
Dichloroethene, 1,2- ( total) 
Butanone, 2-
Acetone 
Benzene 
Carbon Disulfide 
Chloroform 
Ethyl benzene 
Methylene Chloride 
Tolu ene 
Trichloroethene 
Xylene (total) 

Semivolatiles 

1,2,4-Trichlorobenzene 
1,4-Dichlorobenzene 
2,4-Dini trotoluene 
2-Chlorophenol 
Methylnaphthalene, 2-
4-Chloro-3-methylphenol 
4-Nitrophenol 
Acenaphthene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b }fluoranthene 
Benzo(g.h,i)perylene 
Benz.o(k)fluoranthcne 
Chrysene 
Dibenz(a.h)anthracene 
Fluoranthene 
Fluorene 
Jndeno( 1.2.3-cd)pyrene 
IN.Nitrosodiphenylam ine 
N•Nitrosodipropylamine 
Naphthalene 
Pentach lorophenol 
Phenanthrene 
Phenol 
Pyrene 
bis(2-Ethylhexyl)phthalate 

[Pcsticides/PCBs 

DDD. 4,4'
DDT. 4,4' • 
Aroclor-1254 
Endosulfan I 
Endrin 
Endrin aldehyde 
Heptachlor epoxide 
alpha-Chlordane 

Herbicides 

Dicamba 
MCPP 

jM,tals 

I Lead 
Selenium 
\Thall ium 

2.8E-08 
2.8E-08 
2.8E-08 
4.0E-08 
2.8E-08 
2.8E-08 
2.7E-08 
2.8E-08 
2.8E--08 
2.8E-08 

4.4E-08 

l.8E-06 

1

1 8E-06 

I : ~t~: 
t 

I l.lE-06 

9.6E-07 

I l.lE-06 

I 

I 1.0E-06 
4 0E-06 

I 
I 1.9E-06 
I 1.9E-06 I 1.6E-06 

I 
9.2E-09 
9.2E-08 
5. IE-09 
9.2E-09 

4 7E-09 
4.7E-09 

I 4E-08 
1.6E--05 

I 1.I E-07 
3.SE-09 l 4.2E-09 

4.0E-10 

3.9E- 10 

4 0E- 10 

4.0E-1 0 

2.5E-08 
2.5E-08 

I 
1.4E-08 
l.4E-08 
1.4E-08 

2.2E-08 
1.5E-08 
2.0E-08 

I l.4E-08 
I 8E-08 I 2.6E-08 

I 5 7E-08 

I 

2 3E-08 

l.lE-10 
l.lE-1 0 
l.lE-09 

6 .7E-11 
6.7E- 1 I 

2.0E- 10 
2.3E-07 

l.6E-09 
5.0E- 11 
6 IE-11 

5.90E-0l 
5.90E-03 
6.02E-0l 
8.59E-03 
5.90E-03 
5.97E-0J ' 
5 83E-03 
5.92E-03 
5.90E-0J 
5.90E-0l 
5.90E-0J 
9.29E-0l 

3.75E-0 I 
l .78E-0 1 
3.75E-01 
4.02E-0I 
4.08E-0 l 
4.02E-01 
8.25E-0l 
2.71E-01 
2.05E-0 I 
2.07E-0 l 
2.12E-0l 
2. l lE-01 
3.26E-0 1 
2. 19E-0 I 
3.03E-0I 
2.04E--Ol 
2.80E-01 
2. I0E-01 
2.65E-01 
3.83E-0l 
2 17E-0 l : 
8.50E-0l , 
3.04E-01 I 

3.97E-0l I 
4 04E-0l 
l.47E-01 

l.96E-03 
l.96E--03 
l.96E-02 
l.09E-03 
l.96E-03 I 

2.28E-03 
I.0IE-03 
I.0 IE--03 

2.99E-03 
3.45E+OO I 

2.39E-02 
7.40E-04 
9 04E-04 

I 
! 

480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 

480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 
480 

480 
480 
480 
480 
480 
480 
480 
480 

480 
480 

480 
480 
480 

i 

Intake (mg/kg-day) = CS I IR I CF I Fl I EF I ED 
BWxAT 

Yariahl.n; 

CS - Chemiu.l Concentration in Soil (mg soil/kg) 
IR -= Ingestion lute (mg soil/day) 
C F - Conversion Factor (10-6 kg/mg) 
FI - Fraction Ingested (unitleu) 
EF - Exposure Frequency (days/yea rs) 
ED =- Exposure Durat10n (yu rs) 
BW • Bodyweight (kg) 
AT= Averag ing Time (days) 

Note Cells in this table were intentionally left blank due to a lack of toxicity data 

I.0E-06 
I .0E-06 
I.0E-06 
I .0E-06 
1.0E-06 
I.0E-06 
I.0E-06 
I.0E-06 
I.0E-06 
I 0E-06 
1.0E-06 
I.0E-06 

I.0E-06 
I.0E-06 
I 0E-06 
1.0E-06 
I.0E-06 
I.0E-06 
I.0E-06 
1.0E-06 
I.0E-06 
I .0E-06 
I 0E-06 
I.0E-06 
1.0E-06 
I.0E-06 
I 0E-06 
1.0E-06 
1.0E-06 
1.0E-06 
1.0E-06 
1.0E-06 
I.0E-06 
I.0E-06 
I.0E-06 
1.0E-06 
I.0E-06 
I.0E-06 

I.0E-06 
1.0E-06 
1.0E-06 
I.0E-06 
I.0E-06 
I.0E-06 
I .0E-06 
1.0E-06 

I.0E-06 
1.0E-06 

1.0E-06 
1.0E-06 
I .0E-06 

I i ! 

AmunJ).lio.ns.: 

250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 

250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 
250 

250 
250 
250 
250 
250 
250 
250 
250 

250 
250 

250 
250 
250 

EPC • Soil Data (RME) 

I I i 
I 

I 

I 
I 

◄SO (RME Construction \ \lorker) 
10-6 
I (All Receptors) 
250 (RME Construction Worker) 

70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

70 
70 
70 
70 
70 
70 
70 
70 

70 
70 

70 
70 
70 

I (Upper bound limit for ConS1ruc t1 on Worker) 
70 (Adult male) 
I x 365 (Ne) 70 x 365 (Car) 

I 
I 
I 
i 
I 
I 

365 25,550 
365 25.550 
365 25,550 
365 25,550 
365 25,550 
365 25,550 
)65 25,550 
)65 25,550 
)65 25,550 
)65 25,550 
365 25,550 
)65 25,550 

365 
365 
365 
365 
365 
365 
365 
365 
365 
)65 
)65 
)65 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 
365 

365 
365 
365 
365 
365 
365 
365 
365 

365 
365 

365 
365 
365 

25,550 
25,550 
25.550 
25,550 
25,550 
25,550 
25,550 
25,550 
25,550 
25,550 
25,550 
25,550 
25,550 
25,550 
25,550 
25,550 
25.550 
25,550 
25,550 
25,550 
25,550 
25,550 
25,550 
25.550 
25,550 
25,550 

25,550 
25,550 
25,550 
25,5 50 
25,550 
25,550 
25,550 
25,550 

25,550 
25,550 

25,550 
25,550 
25,550 
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I 
Analytc 

1-
1 Volati le Organics 

!Acetone 
' 
Semivolatilc Organics 

Benzo(a)anthracenc 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenz(a,h)anthracene 
Fluoranthcnc 
lndeno( 1,2,3-cd)pyrene 
Phenanthrcnc 
Pyrene 

Pe5ticides 

Endosulfan I 
Endrin aldehyde 

Metals 

Lead 
Selenium 
Thallium 

Child Adult - Ad ult/Ch ild 
Absorbed Absorbed Absorbed 
Dose (Ne) Dose (Ne) Dose (Car) 

(mg/kg-day) (mg/kg-day) (mg/kg-day) 

- - - -

EQUATION: Absorbed Dose (mg/kg-day) = 

Yariables: 

CS g Chemical Concentration in Soil (mg so il/kg) 

CF~ Conversion Factor (10-6 kg/mg) 

SA O Surface Area Contact (cm 2) 

AF =Soil to Skin Adherence Factor (mg/cm') 

ABS= Absorption Factor (un itless) 

t'l!>tcs: 

TABLE G-10 

CALCULATION OF ABSORBED DOSE FROM DERMAL CONTACT TO ONSITE SOIL (DA ILY) 
RESIDENTIAL EXPOSURE (FUTURE LAND USE) 

REASONABLE MAXIMUM EXPOSURE (RME) 
SENECA ARMY DEPOT, ROMULUS, NEW YORK - SEAD 25 

-- - -----
Child 

EPC Conv. Skin Surface 
Soil Factor Area Contact 

(mg/kg) (kg/mg) (cm'lcvenl) 

- --

6.66E-03 1.0E-06 2,300 

2.7SE-01 I.0E-06 2,300 
2.87E-0 1 I.0E-06 2,300 
2.71E-0I I.0E-06 2,300 
2.85E-0I 1.0E-06 2,300 
2.S0E-01 I.0E-06 2,300 
2.57E-01 I.0E-06 2,300 
5. 15E-0l I.0E-06 2,300 
1.40E-0l 1.0E-06 2,300 
3. I0E-01 I.0E-06 2,300 
2.53E-0l I.0E-06 2,300 
I.IBE-01 I.0E-06 2,300 

1.54E-03 1.0E-06 2,300 
4. 16E-03 I.0E-06 2,300 

3.76E+ot I.0E-06 2,300 
1.17E+oo 1.0E-06 2,300 
1.15E+OO I.0E-06 2,300 

CS...x..C.E..xJiA..x.Af..JuUlS_x_.E.E.x..ED 

BWxAT 

Amunp.tio.ns: 

- · ·---- ----- - r- ·--- --- - - -Adult 
Skin Surface Adherence Absorption Exposure 
Area Contact Factor Factor Frequency 

(cm'/cvenl) (mg soil/cm') (unitless) (cvcnls/ycar) 

5.800 1.0 350 

5.800 1.0 350 
5,800 1.0 350 
5,800 1.0 350 
5,800 1.0 350 
5,800 1.0 350 
5,800 1.0 350 
5.800 1.0 350 
5,800 1.0 350 
5,800 1.0 350 
5,800 1.0 350 
5.800 1.0 350 

5,800 1.0 350 
5.800 1.0 350 

5,800 1.0 350 
5,800 1.0 350 
5,800 1.0 350 

Yariables; 

Child 
Exposure 
Duration 

(years) 

. --- - -

6 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

6 
6 

6 
6 
6 

EPC Soil Data - RME 

10-6 

EF • Exposure Frequency (events/yea r) 

ED= Exposure Duration (years) 

2,300/5,800 (RME Child/Adult) 

1.0 (RME all receptors) 

Compound Specific PCBs and Cd (EPA, 1992b) 

Default Assumption 0% = 0.0 

BW • Bodyweight (kg) 

AT= Averaging Time (days) 

Cells in this table were intentionally left blank due to a lack of toxicity data or absorption factor. 

Adu lt 
Exposu re 
Duration 

(years) 

24 

24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 

24 
24 

24 
24 
24 

·-Child Adult 
Body Body Averagin1 

Weight Weight Time 
(kg) (kg) . (days)_ 

- - - ---- ·- _ (hild(Nc) I_ Adull(N 

IS 70 2.190 

15 70 2,190 
15 70 2, 190 
15 70 2,190 
15 70 2, 190 
15 70 2,190 
15 70 2, 190 
15 70 2, 190 
15 70 2, 190 
15 70 2, 190 
15 70 2,190 
15 70 2, 190 

15 70 2, 190 
15 70 2,190 

15 70 2,190 
15 70 2, 190 
15 70 2,190 

Ass.umP.1i11Ds: 

350 (RME - All Residents) 

30 (RME at I Residence) 

JS kg (child) 70 kg (adult) 

i 

8,760 

8,760 
8,760 
8,760 
8,760 
8,760 
8,760 
8,760 
8,760 
8,760 
8,760 
8,760 

8,760 
8,760 

8,760 
8,760 
8,760 

10126/98 

c) , Ca r 1 

1 25,550 I 

25,550 
25,550 
25.550 
25 ,550 
25,550 
25,550 
25,550 
25,550 
25,550 
25 ,550 
25,550 

25,550 
25,550 

25,550 
25 ,550 
25,550 

6 x 365 C hild 24 x 365 Adult (Ne), 70 x 365 (Car) 

USEPA Region 2 recommends quantifying dermal exposure only for cadmium. arsenic, PCBs, dioxins/furans and pentachlorophenol, since credible absorption factors (ABS) arc not available for other chemicals of concern. 
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i I Abso rbed 
Analytc: Dose (Ne) 

(mg/kg-day) 

Volatile Orianic.s 

I , I , I -Trichloroethane 
Oichlorocthcnc , 1.2- (lotal) 
Butanonc, 2-
Acetone 
Benzene 
Camon Disulfide 
Chlorofonn 
Ethy lbcn.z.cnc 
Methylene Chloride 
Toluene 
Trichlorocthene 
Xylene (total) 

Mmivolatilcs 

1,2,4-Trichlorobcnzcnc 
1,4-Dichlorobenz..cne 
2, 4-Dinitrotolucne 
2-Chlorophcnol 
Mcthylnaphthalenc, 2-
4-Chloro-3-mcthylphcnol 
4-Nitrophenol 
Accnaphthcnc 
Bcnl.O(a)anthraccnc 
Bcnzo(a)pyrene 
Bcnzo{b)fluoranthcne 
Bcnzo{g,h,i)pcrylcnc 
Benz.o{k)fluoranthenc 
Chrysene 
Dibenz(a,h)anthraccnc I Fluoranthcne 
Fluorene I 
lndcno( 1,2,3-cd)pyrcnc 

! N-Nitrosodiphcnylaminc 
N-Nitrosodipropylamine 
Naphthalene ' I 
Pentachlorophenol I 
Phcnanthrenc 

I Phenol 
Pwcnc 
bis(2-Ethylhcxyl)phthal.llc 

I 

I 
Pe.sticides/PCBs 

DDD, 4,4'-
DDT, 4,4'-

I Aroclor-12 54 4.93E--08 
Endosulfun I 
Endrin 
Endrin aldehyde 
Heptachlor cpox.idc 
alpha-Chlordane 

Herbicides ' 

Dic.amba 
MCPP 

Metals 

Lead 
Selenium I Thallium 

i 

EQUATION: 

Yariabks.; 

TABLE G-11 
CALCULATION OF ABSORBED DOSE FROM DERMAL CONTACT TO SURFACE & SUBSURFACE SOIL 

CONSTRUCTION WORKER EXPOSURE (l'UTURE LAND USE) 
REASONABLE MAXIMUM EXPOSURE (RME) 

SENECA ARMY DEPOT, ROMULUS, NEW YORK - SEAD 25 

Absorbed EPC Conv. Skin S urface Adherence Absorption Exposure E.1posurc: 
Dose (Car) Total Soils Factor Area Contact Factor Factor Frequency I Duration 
(mg/kg-day) (mg/kg) (kg/mg) (cm') (mg soil/c,n') (unitlcss) (days/year) I (years) 

I 

I 
5.90E--03 I.0E--06 4,290 1.0 250 I 
5.90E--03 1.0E--06 4,290 1.0 250 I 6.02E--03 I.0E--06 4,290 1.0 250 
8.59E--03 1.0E--06 4,290 I 0 250 I 5.90E--03 I.0E--06 4,290 1.0 250 
5.97E--03 1.0E--06 4,290 1.0 250 

I 
5.83E--03 I.0E--06 4,290 1.0 250 
5.92E--03 1.0E--06 4,290 1.0 250 
5.90E--03 i.0E--06 4,290 1.0 250 
5.90E--03 1.0E--06 4,290 1.0 250 I 5.90E--03 I.0E--06 4,290 1.0 250 
9.29E--03 1.0E--06 4,290 1.0 250 I 

I 
3.75E--OI I.0E--06 4,290 1.0 250 I I 
3.78E--OI 1.0E--06 4,290 1.0 250 I 
3.75E--O I I.0E--06 4,290 1.0 250 I I 
4.02E--OI I.0E--06 4,290 1.0 250 I I 
4.0SE--01 I.0E--06 4,290 1.0 250 I 
4.02E--01 I.0E--06 4,290 1.0 250 I 
8.25E--OI 1.0E--06 4,290 1.0 250 I I 
2.71E--OI I.0E--06 4,290 1.0 250 I I 
2.05E--O I I.0E--06 4,290 1.0 250 ! I 
2.07E--01 I.0E--06 4,290 1.0 ; 250 I 
2. 12 E--O I I.0E--06 4 ,290 1.0 

I 
250 I I 

2. IIE--01 1.0E--06 4,290 1.0 

I 
250 ! I 

3.26E--OI I.0E--06 4 ,290 10 250 I 
2.19E--OI I.0E--06 4,290 1.0 ! 250 I I I 
3.03E--OI i.0E--06 4 ,290 1 0 250 I 
2.04E--OI 1.0E--06 4 ,290 1.0 250 I 
2.S0E--01 1.0E--06 4,290 1.0 250 I 
2. I0E--01 I.0E--06 4 ,290 1 0 250 I I 
2.65E--01 I.0E--06 4 ,290 1.0 250 

I I 
3.83E--OI I.0E--06 4,290 1.0 250 I 
2.17E--OI i.0E--06 4,290 1.0 I 250 I 
8.I0E--01 i.0E--06 4,290 1.0 250 I 
3.04E--01 I.0E--06 4,290 1.0 250 I I 
3.97E--OI I.0E--06 4 ,290 1.0 250 

i 
I 

4.04E--OI 1.0E--06 4,2 90 1 0 250 I 
3 47E--01 I.0E--06 4,290 1.0 250 I 

I 

I I 

l.96E--03 I.0E--06 4,290 1.0 250 I I 
i.96E--03 I.0E--06 4,290 1.0 250 I I 

7.04E-1 0 l.96E--02 I.0E--06 4,290 1.0 0.06 250 I 
l.09E--03 I.0E--06 4,290 1.0 250 I 
l.96E--03 I.0E--06 4,290 1.0 250 I 
2.28E--03 I.0E--06 4,290 1.0 250 I 
I.0IE--03 I.0E--06 4,290 I 0 250 I 
I.0IE--03 1.0E--06 4,290 1.0 250 I 

2.99E--03 I.0E--06 4,290 1.0 250 I 
3.45E+-OO i.0E--06 4,290 1.0 250 I 

2.39E--02 I.0E--06 4,290 1 0 250 I 
7.40E--04 I.0E--06 4,290 1.0 250 I 
9.04E--04 I.0E--06 4,290 1.0 250 I 

I 

Absor~d Dost (me/kc-day) = cs I CE I SA I AE I ADS I EE I ED 
BWi:AT 

Allump1iom.: Yari,.bJ.c,; 

CS = Chemical Conccntratjon in Soil (mg soil/kc) EPC - So;I Data (RME) EF = Exposure Frequency (day5'yur) 

CF= Conversio n Factor (I~ kefmc) 10-6 ED • Es:posure Dui-alion (years) 

SA • Surface Aru Contact (cmJ) ~.190 (RME Adult Wor-ktr) ew -= Bodywticht (kc) 

AF •Soil to Skin Adhucnct Factor- (m&Jcm 1
) 1.0 (RME - All R«.tptor-s) AT -= Avt r-11:inc Timt (days) 

ABS=- Absor-ntion Factor lunitJcss) Anr:ilic1blt for PCBs ind Cadmium fEPA, 1992b) 

l'.iolc.i; 
Cells in Ul is table wen: intentionally left blank due to a lack of toxicity dau or absorption factor 

10/26198 

I 
Body Avcracine 

I Wci&ht Time 
(kg) (da ,,) 

I Ne Car 

I 70 365 25,550 

I 70 365 25 ,550 
70 365 25,550 

I 

70 365 25,550 
70 365 25,550 
70 365 25,550 
70 365 25,550 
70 365 25 ,550 
70 365 25,550 
70 365 25 ,550 
70 365 25,550 
70 365 25 ,550 

70 365 25,550 
70 365 25,550 
70 365 25,550 
70 365 25,550 
70 365 25,550 
70 365 25,550 
70 365 25,550 
70 365 25,550 

I 70 365 25,550 
70 365 25,550 

I 70 365 25,550 i 70 365 25,550 

I 70 365 25 ,550 

' 
70 365 25 ,550 

I 70 365 25,550 
I 70 365 25,550 

I 70 365 25,550 
70 365 25,550 

I 
70 365 25,550 
70 365 25,550 

I 70 365 25,550 

I 
70 365 25,550 
70 365 25,550 
70 365 25,550 

I 70 365 25,550 

I 70 365 25,550 

I 

I 70 365 25 ,550 

! 70 365 25 ,550 
70 365 25,550 
70 365 25,550 
70 365 25,550 
70 365 25,550 
70 365 25,550 
70 365 25,550 

I 

I 
70 365 25,550 
70 365 25,550 

70 365 25,550 

I 
70 365 25,550 
70 365 25,550 

: 

AUIIJDl).lio,u; 

l.SO (RME Construction Worker) 

I (Upper bound lim it for CW) 

70 (Adult Male) 

I x 365 (Ne) 70 x 365 (Car) 

USEPA Region 2 recommends quantifying dennal exposure only for c;w;tmium , .mcnic. PCBs, dioxinslfurans and pcnuchlorophcnol. since credible absorption foctor5 (ABS ) arc no1 available for other chemicals of c.onccm. 
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,- -

I Analyte 

! 
i 
I 

!Yolatile Qrgani~s 
! 
i I, I, I -Trichloroethane 

TABLE G-12 
CALCULATION OF NONCARCINOGENIC AND CARCINOGENIC RISKS 

FROM INHALATION OF VOLATILE ORGANICS IN AMBIENT AIR 
SITE WORKER EXPOSURE (CURRENT LAND USE) 

REASONABLE MAXIMUM EXPOSURE (RME) 
SENECA ARMY DEPOT, ROMULUS, NEW YORK - SEAD 25 

I CDI CDI Inhalation Care. Slope Hazard 
(Ne) (Car) RID Inhalation Quotient 

(mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day)-1 

3.7E-09 2.9E-0l NA IE-08 
! 1,2-Dichloroethene (total) NA NA 
!2-Butanone 7.8E-10 2.9E-0l NA 3E-09 
,Acetone NA NA 
!Benzene 2.8E-09 9.9E-l0 l .7E-03 2.9E-02 2E-06 
!carbon Disulfide 2.0E-09 NA 3.9E-03 
!chloroform 2.SE-09 2.0E-01 NA IE-08 

'Ethyl benzene 7.2E-10 2.9E-0l NA 3E-09 
Methylene Chloride 5.9E-09 2.IE-09 8.6E-0l l.7E-03 7E-09 
.Toluene 4.9E-09 l.IE-01 NA 4E-08 
I 

ITrichloroethene 
I 

9.4E-I 0 NA 6.0E-03 
:Xylene (total) 

I 

NA NA 

;Total HQ & CR 2E-06 

Hazard Quotient= Chronic Daily Intake (Noncarcinogenic) / Reference Concentration 
Cancer Risk = Chronic Daily Intake (Cancinogenic) x Inhalation Slope Factor 

Note: Cells in this table were intentionally left blank due to a lack of toxicity data. 

h:\eng\seneca\s2526ri\risk\risktabl\25\AIRRK25R.WK4 

10/30/98 

Cancer 
Risk 

3E-l l 
8E-l2 

4E-l2 

6E-l2 

SE-11 

Page 1 of 1 



I 
I 

I 

: Analyte 

!Volatile Organics 
I 
jAcetone 

I 
jSemivolatile Organics 

Benzo( a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 

!Benzo(g,h,i)perylene 
I Benzo(k)fl uoranthene 
Chrysene 
Dibenz( a,h )anthracene 
Fluoranthene 
,Indeno(l ,2,3-cd)pyrene 
i Phenanthrene 
1Pyrene 
I 

/Pesticides 
I 

1Endosulfan I 
!Endrin aldehyde 

jMetals 

1Lead 
:Selenium 
Thallium 

Totals - HQ & CR 

TABLE G-13 
CALCULATION OF NONCARCINOGENIC AND CARCINOGENIC RISKS 

FROM THE INGESTION OF ONSITE SOILS (DAILY) 
SITE WORKER EXPOSURE (CURRENT LAND USE) 

REASONABLE MAXIMUM EXPOSURE (RME) 
SENECA ARMY DEPOT, ROMULUS, NEW YORK - SEAD 25 

CDI CDI Oral Oral I 
(Ne) (Car) RID 

I 
Slope Factor I 

(mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day)-! 

5.2E-I0 I .0E-01 NA 

7.7E-09 NA 7.3E-0l 
8.0E-09 NA I 7.3E+00 
7.6E-09 NA 7.3E-0l I 

NA 
I 

NA I 
I 

7.0E-09 NA 7.3E-02 ! 

7.2E-09 NA 7.3E-03 
I 

I 

l .4E-08 NA 7.3E+00 
I 
I 
I 

l.lE-08 4.0E-02 I NA 

I 8.7E-09 NA I 7.3E-0l 
NA I NA 

9.2E-09 3.0E-02 I NA 

I 
i 
I 

! 
I 

I 

' I I 

1.2E-IO ' I 6.0E-03 I I I 

I NA 
I I I 

I NA NA 
I ! 
I ' 

I 
I I 

NA I NA 
9.IE-08 I 5.0E-03 NA I i 
9.0E-08 8.0E-05 NA ' 

I 

Hazard 
Quotient 

SE-09 

3E-07 

3E-07 

2E-08 

2E-05 
IE-03 

IE-03 

Hazard Quotient= Chronic Daily Intake (Noncarcinogenic)/ Reference Dose (Oral) 
Cancer Risk = Chronic Daily Intake (Carcino~enic) x Slope Factor (Oral) -

Note : Cells in this table were intentionally left blank due to a lack of toxicity data. 

h:\eng\seneca\s2526ri\risk\human\25\risktabl\soilrk25r.wk4 

10/26/98 

Cancer 
Risk 

6E-09 
6E-08 
6E-09 

5E-I0 
5E-l l 
IE-07 

6E-09 

I 
I 

2E-07 
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I - ·- ---------

1 

Analyte 

Yolatile Organics 

I, 1, I-Trichloroethane I 
1,2-Dichloroethene (total) 
2-Butanone 
Acetone 
Benzene 
Carbon Disulfide 
Chloroform 
Ethy I benzene 
Methylene Chloride 
Toluene 
Trichloroethene 
Xylene (total) 

Total HQ & CR 

TABLE G-14 

CALCULATION OF NON CARCINOGENIC AND CARCINOGENIC RISKS 
FROM INHALATION OF VOLATILE ORGANICS IN AMBIENT AIR 

RESIDENTIAL EXPOSURE (FUTURE LAND USE) 
REASONABLE MAXIMUM EXPOSURE (RME) 

SENECA ARMY DEPOT, ROMULUS, NEW YORK - SEAD 25 

- -
It Adult/Child 
[ CDI Inhalation Care. Slope Child 

Child 
CDI 
(Ne) 

Adu 
CD 
(Ne 

(mg/kg-
I (Car) RID Inhalation Hazard 

(mg/kg-day) day) (mg/kg-day) (mg/kg-day) (mg/kg-day)-1 Quotient 

-- - ·--·- ·---- --· 

2.7E-07 I 5.9E- )8 2.9E-0I NA 9E-07 
NA NA 

5.6E-08 I 1.2E- )8 2.9E-01 NA 2E-07 
NA NA 

2.0E-07 I 4.4E- )8 3.2E-08 l.7E-03 2.9E-02 IE-04 
6.6E-08 NA 3.9E-03 

l.8E-07 4.JE- )8 2.0E-01 NA 9E-07 
5.2E-08 l .2E- )8 2.9E-01 NA 2E-07 
4.3E-07 9.SE- )8 6.9E-08 8.6E-01 l.7E-03 SE-07 
3.6E-07 7.8E- )8 1.lE-01 NA 3E-06 

3. lE-08 NA 6.0E-03 
NA NA 

lE-04 

Hazard Quotient= Chronic Daily Intake (Noncarcinogenic) / Reference Concentration 

10/30/98 

·----- - . - . - -
' 

Adult I Cancer 
Hazard Risk 

Quotient 

·-------- · -

2E-07 

4E-08 

3E-05 9E-I0 
3E-10 

2E-07 
4E-08 
lE-07 IE-10 
7E-07 

2E-I0 

3E-05 lE-09 

Cancer Risk = Chronic Daily Intake (Cancinogenic) x Inhalation Slope Factor _ _ __ ___ _ 
Note: Cells in this table were intentionally left blank due to a lack of toxicity data. 
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Analyte 
I 

!volatile Organics 

!Acetone 

Semivolatile Organics 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fl uoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene I 
Chrysene I 
Dibenz(a,h)anthracene 

I 
Fl uoranthene 
Indeno( 1,2,3-cd)pyrene 
Phenanthrene 
Pyrene 

Pesticides 

Endosulfan I 
Endrin aldehyde : 

Metals 

Lead 
Selenium I 

Thallium 
I 

Totals - HQ & CR 

TABLE G-15 
CALCULATION OF NONCARCINOGENIC AND CARCINOGENIC RISKS 

FROM THE INGESTION OF ONSITE SOILS (DAILY) 
RESIDENTIAL EXPOSURE (FUTURE LAND USE) 

REASONABLE MAXIMUM EXPOSURE (RME) 
SENECA ARMY DEPOT, ROMULUS, NEW YORK - SEAD 25 

Adult Child Adult/Child Adult 
CDI CDI CDI Oral Oral Hazard 
(Ne) (Ne) (Car) RID Slope Factor Quotient 

(mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day)-1 

9 . 12E-09 8.5E-08 I.0E-01 NA 9E-08 

4.3E-07 NA 7.3E-01 
4.5E-07 NA 7.3E+00 
4.2E-07 NA 7.3E-01 

NA NA 
3.9E-07 NA 7.3E-02 
4.0E-07 NA 7.3E-03 
8. JE-07 NA 7.3E+00 

1.92E-07 1.SE-06 4.0E-02 NA 5E-06 
4.9E-07 NA 7.3E-01 I 

NA NA I 

I I .62E-07 l .5E-06 3.0E-02 I NA 5E-06 
I 

I I 

I 
I 

2.1 IE-09 2.0E-08 6.0E-03 NA I 4E-07 
NA NA 

i I I 

I I ' 
I I 

I I 

I 
NA ' NA 

l.60E-06 I .5E-05 I I 5.0E-03 NA I 3E-04 
I .57E-06 I I .5E-05 8.0E-05 I NA 2E-02 

I I 
I ' I I 
I I 2E-02 

Hazard Quotient= Chronic Daily Intake (Noncarcinogenic)/ Reference Dose (Oral) 
Cancer Risk = Chronic Daily Intake (Carcinogenic) x Slope Factor (Oral) . . 

Note: Ce ll s m this table were mtent1onall y left blank due to a lack oftox1c1ty data. 

h:lenglsenecals2526rilrisklhuman\25\risktabllsoilrk25r.wk4 

10/26/9€ 

Child 
Hazard Cancer 

Quotient Risk 

9E-07 

3E-07 
3E-06 
3E-07 

3E-08 
3E-09 

I 6E-06 
4E-05 

I 4E-07 

I 
5E-05 

3E-06 

I 
I 

i 3E-03 
2E-0I 

2E-01 I IE-05 
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I Analyte 

I 

5Z"olatile Organics 
I 
i 

! I, I, 1-Trichloroethane 

TABLE G-16 

CALCULATION OF NONCARCINOGENIC AND CARCINOGENIC RISKS 
FROM INHALATION OF VOLATILE ORGANICS IN AMBIENT AIR 

CONSTRUCTION WORKER EXPOSURE (FUTURE LAND USE) 
REASONABLE MAXIMUM EXPOSURE (RME) 

SENECA ARMY DEPOT, ROMULUS, NEW YORK - SEAD 25 

CDI CDI Inhalation Care. Slope Hazard 
(Ne) (Car) RID Inhalation Quotient 

(mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day)-1 

3.9E-04 2.9E-01 NA IE-03 
1,2-Dichloroethene (total) NA NA 
2-Butanone 5. IE-04 2.9E-01 NA 2E-03 
Acetone NA NA 
Benzene 4.9E-04 7.0E-06 l.7E-03 2.9E-02 3E-01 
Carbon Disulfide 7.1 E-06 NA 3.9E-03 
jChloroform 4.IE-04 2.0E-01 NA 2E-03 
jEthylbenzene 4.3E-04 2.9E-01 NA 2E-03 
'Methylene Chloride 4.7E-04 6.7E-06 8.6E-01 l.7E-03 SE-04 
Toluene 4.6E-04 l.lE-01 NA 4E-03 
!Trichloroethene 5.6E-06 NA 6.0E-03 
!Xylene (total) I NA NA 
; 

I I I ;Total HQ & CR 3E-0l 

Hazard Quotient = Chronic Daily Intake (Noncarcinogenic) / Reference Concentration 
Cancer Risk = Chronic Daily Intake (Cancinogenic) x Inhalation Slope Factor 

--· 

Note: Cells in this table were intentionally left blank due to a lack of toxicity data. 
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Analyte 

Vo lati le O rganics 

I, l , l-Trichloroethane 

TABLE G-17 

CALCULATION OF NONCARCINOGENIC AND CARCINOGENIC RISKS 
FROM INHALATION OF DUST IN AMBIENT AIR 

CONSTRUCTION WORKER EXPOSURE (FUTURE LAND USE) 
REASONABLE MAXJMUM EXPOSURE (RME) 

CD! 
(Ne) 

(mg/kg-day) 

4.96E-l I 

SEAD-2S Remedia l Investigatio n 
Seneca Army Depot Activity 

CD! Inhalation 
(Car) RID 

Care. Slope 
Inhalation 

(mg/kg-day) (mg/kg-day) (mg/kg-day)-1 

2.86E-0I NA 

Haza rd 
Quotient 

2E-I0 
Dichloroethene. 1,2· (total) NA NA 
Butanone, 2- 5.07E- l I 2.86E-O I NA 2E- I0 
Acetone NA NA 
Benzene 4.97E-ll 7.09E-13 I.7 IE-03 2.9I E-02 3E-08 
Carbon Disulfide 5.02E-ll 2.00E-01 NA 3E-I 0 
Chloroform 7.0 IE-13 NA 8.0SE-02 
Ethyl benzene 4.98E-l I 2.86E-0 l NA 2E-IO 
Methylene Chloride 4.97E-I I 7. IOE- 13 8.57E-0l l.65E-03 6E-l I 
Toluene 4.97E-l I I 14E-0 I NA ; 4E-I0 
Trichloroethene 7. IOE-1 3 NA 6.00E-03 I 
Xylene (total) NA NA ! 

I 
Semivolatiles i 0.OOE+-00 0.00E+O0 

I 
1,2,4-Trichlorobenzcne 3. ISE-09 5.70E-02 NA 6E-08 
1,4-Dichlorobcnzcne 3. ISE-09 2.29E-0l NA IE-08 
2,4-Dinitrotoluene NA NA I 2-Chlorophenol NA NA 
Mcthylnaphthalene, 2- NA NA I 

4-Chloro-3-methylphenol NA NA I 
4-Nitrophenol NA NA i 
Acenaphthene NA NA I 

' Benzo(a)anthracene I NA NA 
Benzo(a)pyrene NA NA 
Benzo(b)tluoranthene 

I 
NA NA 

Benzo(g,h,i)perylene NA i NA 
Benzo(k)tluoranthene I NA NA 

I 
Chrysene 

I 
I NA NA 

Dibcnz(a,h)anthracene I NA ' NA I 
Fluoranthene I ' NA I NA 

' I Fluorene I ' I NA I NA 
lndeno I 2 3-cd ( ' ' )pyr enc NA NA 

JN-Nitrosodiphenylarnine NA NA 
IN-Nitrosodipropylarnine NA NA 
!Naphthalene NA NA 
I Pentachlorophenol NA NA 

1 
Phenanthrene NA NA 

JPhenol NA NA 
1Pyrene NA NA 
lbis(2-Ethylhexyl)phthalate NA NA 

[Peslicides/PCBs 

IDDD, 4,4'- NA NA 
DDT, 4,4'• 2.35E- 13 NA 3.40E-0 I 

!Aroclor-1 254 2.35E- I 2 NA 4.00E-0 1 
IEndosulfan I NA NA 
jEndrin NA NA 
1Endrin aldehyde NA NA 
jHeptaehlor epoxide l.2I E- 13 NA 9. I0E+00 
ialpha-Chlordane I.2I E-1 3 NA I.30E+00 

IDicarnba NA NA 
MCPP NA NA 
' 
Meta ls 

Lead NA NA 
Selenium NA NA 
Thall ium NA NA 

I 

I 
! 

l 

I 

Ca ncer 
Risk 

2E-14 

6E- 14 

IE-15 

4E-1 5 

SE-1 4 
9E- 13 

IE-1 2 
2E-1 3 

ITota l HQ & CR I E-07 2E- 12 

Hazard Quotient= Chronic Dai ly Intake (Noncarcinogcnic) / Reference Concentration 
Cancer Risk ~ Chro nic Daily Intake (Cancinoeenic) x Inhalation Slooe Factor 

Note: Cells m th1S table were mtennonally left blank due to a lack of tox1c1ty data . 
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TABLE G-18 
CALCULATION OF NONCARCINOGENIC AND CARCINOGENIC RISKS 

FROM I NGESTION OF SURFACE & SUBSURFACE SOIL 
CONSTRUCTION WORKER EXPOSURE (FUTURE LAND USE) 

REASONABLE MAXIMUM EXPOSURE (RME) 
SENECA ARMY DEPOT, ROMULUS, NEW YORK - SEAD 25 

I CDI 
I 

CDI 
I RfD Oral Hazard 

Analyte (Ne) (Car) Slope Factor Q uotient 
' (moilco-davl {moilco-davl (moilco-dav) (mollco-dav)-1 

jVolatile Organics 

I 
I 1.1, 1-Trichloroethane 2.BE-08 2.0E-02 NA JE-06 I Dichloroethcne, 1,2- (tota l) 2.BE-08 9.0E-03 NA JE-06 
Butano ne. 2- 2.BE-08 6.0E-01 NA SE-08 
!Acetone 4.0E-08 I.OE-OJ NA 4E-07 
IBcnzene 2.BE-08 4.0E-10 3.0E-03 2.9E-02 9E-06 
!carbon Disulfide 2.BE-08 I.OE-OJ NA JE-07 
iChloroform 2.7E-08 3.9E-1 0 1.0E-02 6. lE-03 JE-06 

IEthylbenzene 2.BE-08 I.OE-OJ NA JE-07 
Methylene Chloride 2.BE-08 4.0E-1 0 6 .0E-02 7.5E-Ol SE-07 
Tolu ene 2.BE-08 2.0E-01 NA l E-07 
ITrichloroethene 4.0E- 10 NA l.lE-02 
_Xylene (total) 4.4E-08 2.0E+OO NA 2E-08 

i 
!Scmi vo latil es 

I I ! 1,2,4-Trichlorobenzene 1.BE-06 I.OE-02 NA 2E-04 
11,4-Dichlorobenzene 2.SE-08 NA 2.4E-02 
12,4-Dinitrotoluene I I.BE-06 I 2.SE-08 I 2.0E-Ol 6.BE-01 9E-04 
12-Chlorophenol I 9E-06 5 OE-OJ NA 4E-04 
JMethy lnaphlha lene, 2- l.9E-06 4.0E-02 NA SE-OS 
j4-Chloro-3-methylphenol ! NA NA 
14-Nitrophenol NA NA 
jAcenaphthene I I.JE-06 6.0E-02 NA 2E-OS 
IBcnz.o(a)anthracene I l.4E-08 NA 7.JE-01 
Benzo(a)pyrene i l.4E-08 NA 7.JE+oo 
IBenzo(b )Ouoranthene I l.4E-08 NA 7.JE-01 
1Benzo{g,h,i)perylene I NA NA 
IBenzo(k)fluoranlhene 2.2E-08 NA 7.JE-02 
jChrysene 

I 
I SE-08 NA 7.JE-03 

!Dibenz(a,h)anthracene I 2.0E-08 NA 7.JE+oo 
IFluoranthene I 9.6E-07 4.0E-02 NA 2E-05 
Fluorene I.JE-06 4.0E-02 NA JE-OS 
lndeno( l ,2,l-cd)pyrene ' 1.4E-08 NA 7.JE-01 

•N.Nitrosodiphenylam ine I BE-08 NA 4.9E-Ol 
N-Nilrosodipropylam ine 2.6E-08 I NA 7.0E+OO I 

;Naphthalene I J.OE-06 I 4 OE-02 NA I JE- OS 
'Pentachlorophenol 4.0E-06 S.7E-08 I l .OE-02 1.2E-OI lE-04 
Phenanihrene NA NA 
Phenol I 9E-06 6.0E-0 1 NA lE-06 
Pyrene I 9E-06 l OE-02 NA 6E-05 
bis(2 ·Eth ylhexyl)phtha 1 ate l.6E-06 2.JE-08 2 OE-02 l 4E-02 BE-05 

Pest icides/PCBs 

DDD. 4,4'- I JE-1 0 NA l 4E-0 1 
DDT 4.4 '- 9 2E-09 I JE- 10 5.0E-04 l 4E-OI 2E-OS 
Aroclor•l254 9.2E-08 I.JE-09 2.0E-OS 2 OE+oo SE-03 
Endosulfan I S l E-09 6.0E-03 NA 9E-07 
Endrin 9.2E-09 3 OE-04 NA JE-OS 
End rin aldehyde NA NA 
Heptachlor cpoxide 4 7E-09 6 7E-l 1 I JE-OS 9 l E+OO 4E-04 
alpha-Chlordane 4 7E-09 6 7E-1 I 6 OE-05 J J E+OO BE-05 

Herbicides 

Dicamba 1.4E-08 2.0E-1 0 l OE-02 NA SE-07 
MCPP I 6E-OS 2 JE-07 I.OE-03 NA 2E-0:? 

Mela ls 

Lead I I E-07 1.6E-09 NA NA 
Selenium l .SE-09 SOE- I I S.OE-03 NA 7E-07 
Thallium 4.2E-09 6. IE- 11 8.0E-05 NA SE-OS 

Totals- H & CR 2E-02 

Hazard Quotient= Chrnnic Daily Intake (Noncarcinogenic)/ Reference Dose (Oral) 
Cancer Risk = Chronic Daily Intake (Carcin ogenic) x Slope Factor (Oral} 

Note Cells in this table were in1en1ionally !en blank due to a lack of toxicit y data. 
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i 

IE-I I 

2E-12 

lE-l2 

4E-1 2 

I 
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2E-08 
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I 

l E-08 
lE-07 
lE-08 
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l E-07 

l E-08 
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TABLE G-19 
CALCULATION OF NONCARCIN<X,ENIC AND CARCINOGENIC RISKS 

FROM DERMAL CONTACT TO SURFACE& SUBSURFACE SOIL 
CONSTRUCTION WORKER EXPOSURE (FUTURE LAND USE) 

REASONABLE MAXIMUM EXPOSURE (RME) 

Analy le 

Volatile Organics 

1, I , 1-Trichloroethane 
Dichloroethcne, 1,2- (101al) 
Butanone, 2-
Acetonc 
Benzene 
Carbon Disulfide 
Chloroform 
Ethyl benzene 
Methylene Chloride 
Toluene 
Trichloroethene 
Xylene (IOlal) 

Semivolatiles 

1,2,4-Trichlorobenzene 
1,4-Dichlorobenzcne 
2,4-Dinitrotoluene 
2-Chlorophenol 
Mcthylnaphthalcne, 2-
4-Chloro-3-mcthylphenol 
4-Nitrophenol 
Acenaphthenc 
B enzo( a )anth racen e 
Bcnzo(a)pyrcnc 
Benz.o(b)nuoranthene 
Bcnzo(g,h,i)pcrylene 
Benzo(k)Ouoranthene 
Chryscnc 
Dibenz(a,h)anthracene 
Fluoranthcne 
Fluorene 
I ndeno( 1,2,3-cd)pyrene 
N-Nitrosodiphenylamine 
N-Nitrosodipropylamine 
Naphthalene 
Pcntachlorophenol 
Phcnanthrene 
Phenol 
Pyrene 
bis(2-E1hyl hexyl }ph1ha late 

Pcsticides/PCBs 

DDD, 4,4'
DDT, 4,4'
Aroclor-1254 
Endosutran I 
Endrin 
Endrin aldehyde 
Heptachlor epoxide 
alpha-Chlordane 

!Herbicides 

I
Dicamba 
MCPP 

I 
Metals 

L ad 

!
Selenium 
Thallium 

1Total5 - H & CR 

SENECA ARMY DEPOT, ROMULUS, NEW YORK - SEAD 25 

493E-08 I 704E-10 

Dumal 
RID 

2.00E-02 
9.00E-03 
6.00E-01 
I.OOE-01 
2.85E-03 
6.JOE-02 
I.OOE-02 
8.SOE-02 
5.88E-02 
2.00E-01 

NA 
l.80E+OO 

1.00E-02 
NA 

2.00E-03 
5 OOE-03 
4.00E-02 

NA 
NA 

6.00E-02 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4.00E-02 
4 .00E-02 

NA 
NA 
NA 

4 OOE-02 
3 OOE-02 

NA 
5.40E-OI 
3.00E-02 
1.00E-02 

NA 
1.00E-04 
l.80E-05 
6 .00E-03 
J OOE-04 

NA 
I JOE-05 
6 .00E-05 

3 OOE-02 
NA 

NA 
4 SOE-03 
8 OOE-05 

Dermal I 

Slope Factor 
m -da -I I 

NA 
NA 
NA 
NA 

3.0SE-02 
NA 

6. IOE-03 
NA 

7.65E-03 
NA 

1.22E-02 
NA 

NA 
2 40E-02 
6 80E-01 

NA 
NA 
NA 

O.OOE+OO 
NA 

7.JOE-01 
l.83E-+-01 
7 JOE-OJ 

NA 
7 JOE-02 
7.JOE-03 
7.JOE-+-00 

NA 
NA 

7.JOE-0 1 
4 .90E-03 
7.00E+OO 

NA 
I 20E-O l 

NA 
NA 
NA 

2.80E-02 

I 70E+OO 
I 70E+OO 
2 22E+OO 

NA 
NA 
NA 

9 IOE+OO 
I 30E+OO 

NA 
NA 

NA 
NA 
NA 

Hazard 
Quotient 

JE-03 

JE-03 

Hazard Quotient "" Chronic Daily Intake (Noncarcinogenic)/ Rderence Dose (Oral) 
Cancer Risk ... Chronic Dai l Intake Carcino enic 1 Slo Factor Oral 

Cell s in this table were intentionally left blank due to a lack of toxicity da1a or absorption factor 
USEPA Region 2 recommends quantifying dermal exposure only fo r cadmium, arsenic, PCBs, dioxins/furans 

and pcntachlorophenol, since credible absorption factors (ABS) arc not available for other chemicals of concern 
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Table G-20 
Comparison of Exposure Point Concentrations Used 

in Calculating Risk After Implementation of Groundwater 
Remedial Actions 

Seneca Army Depot, Romulus, New York - SEAD 25 

COMPOUND 

Volatile Organics 
Trichloroethane, 1, 1, 1-
Dichloroethane, 1, 1-
Dichloroethene, 1, 1-
Dichloroethene, 1,2- (total 
Butanone, 2-
Benzene 
Bromoform 
Chloroform 
Di bromochloromethane 
Ethyl benzene 
Tetrachloroethene 
Toluene 
Tri chl oroethene 
Xylene (total) 

Semivolatiles 
2,4-Dimethylphenol 
Methylnaphthalene, 2-
Dichlorobenzidine, 3,3'
Fluorene 
Naphthalene 
Phenanthrene 
Phenol 

I 
EPC calculated EPCs After Achieving 

1n Baseline Risk Assessmen lean-Up Goals (mg/L) 
RI Report May 1998 (1) NYSDEC A WQS-GA 

Source 

mg/k TOGs - June 1998 

l .86E-02 
7.49E-03 
8.18E-04 
l .28E-02 
9.93E-03 
3.71E-01 
5.74E-03 
1.61E-02 
2.88E-03 
7.58E-02 
8.18E-04 
2.0lE-01 
9.55E-03 
l.28E+00 

8.78E-03 
9.81E-03 
8.59E-03 
5.59E-03 
1.51E-02 
5.59E-03 
9.81E-03 

5.00E-03 NYSDEC A WQS GA 
5.00E-03 NYSDEC AWQS GA 
8. l 8E-04 BRA EPC 
5.00E-03 NYSDEC A WQS GA 
9.93E-03 BRA EPC 
l .00E-03 NYSDEC A WQS GA 
5.74E-03 BRA EPC 
7.00E-03 NYSDEC A WQS GA 
2.88E-03 BRA EPC 
5.00E-03 NYSDEC A WQS GA 
8.18E-04 BRA EPC 
5.00E-03 NYSDEC A WQS GA 
5.00E-03 NYSDEC A WQS GA 
5.00E-03 NYSDEC A WQS GA 

l .00E-03 NYSDEC A WQS GA 
9.81E-03 BRA EPC 
5.00E-03 NYSDEC A WQS GA 
5.59E-03 BRA EPC 
1.00E-02 NYSDEC A WQS GA 
5.59E-03 BRA EPC 
1.00E-03 NYSDEC A WQS GA 

( 1) EPCs calculated as described in Section 6.2.4 of RI Report, May 1998 

EPC - Exposure Point Concentration 
BRA - Baseline Risk Assessment 
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TABLE G-21 

CALCULATION OF INT AKE FROM INGESTION OF GROUNDWATER (DAILY) 
RESIDENTIAL EXPOSURE (FUTURE LAND USE) 

REASONABLE MAXIMUM EXPOSURE (RME) 
SENECA ARMY DEPOT, ROMULUS, NEW YORK - SEAD 25 

10/30/98 

I Child Adult I Adult/Child I I Child Adult j Child -- Adult I ~ -, 
Adult Averaging 

I 
Analyte 

Volatile Organics 
Trichloroethane. I.I .1-
Dichlorocthane. I . 1-
Dichloroethene. 1. 1-
Dichlorocthene. 1.2- (total ) 
Butanone. 2-
Benzene 
Bromofonn 
Chlorofonn 
Dibromochloromcthanc 
Ethyl benzene 
Tetrachlorocthene 
Toluene 
Trichlorocthene 
Xylene (total ) 

Semivolatilcs 
2,4-Dimethylphenol 
Methylnaphthalene. 2-
Dichlorobenzidine. 3.3'
Fluorenc 

Naphthalene 
Phenanthrcnc 
Phenol 

EQUATION: 

Note: 

Intake L Intake I Intake •J EPC L lngestion 
(Ne) (Ne) (Car) Groundwater Rate 

• ·• _(E_,~g~) __ ~g/k_g_:!l_~YL __ (~~g-da)' - ~~)__ (!!~s/day) 

3.20E-04 
3.20E-04 
5.23E-05 
3.20E-04 
6.34E-04 
6.39E-05 
3.67E-04 
4.47E-04 
1.84E-04 
3.20E-04 
5.23E-05 
3.20E-04 

3.20E-04 

6.39E-05 
6.27E-04 

3.57E-04 
6.39E-04 

6.39E-05 

I .37E-04 
l.37E-04 
2.24E-05 
l.37E-04 
2.72E-04 
2.74E-05 
l.57E-04 
l.92E-04 
7.88E-05 
l.37E-04 
2.24E-05 
l.37E-04 

I .37E-04 

2.74E-05 
2.69E-04 

1.53E-04 
2.74E-04 

2.74E-05 

Intake (mg/kg-day)= 

YAmblcs_; 

1.22E-05 

l.49E-05 
8.53E-05 
1.04E-04 
4.28E-05 

l.22E-05 

7.44E-05 

7.44E-05 

5.00E-03 
5.00E-03 
8.18E-04 
5.00E-03 
9.93E-03 
I.00E-03 
5.74E-03 
7.00E-03 
2.88E-03 
5.00E-03 
8. l8E-04 
5.00E-03 
5.00E-03 
5.00E-03 

l.00E-03 
9.8IE-03 
5.00E-03 
5.59E-03 
I.O0E-02 
5.59E-03 
l.00E-03 

CW x JR I EFxE.D 
BWxAT 

Ingestion 
Rate 

__ (li ~rs/day) 

2 
2 
2 
2 
2 
2 
2 

Exposure Llxposure 
Frequency Duration 

~ -E~L ~~) _ 

350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 

350 
350 
350 
350 
350 
350 
350 

AmunJtlioDs; 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

6 
6 
6 
6 
6 
6 
6 

CW= Chemical Concentration in Water (mg/liter) EPC - Groundwater Data - RME 

Expooure L Body 
Duration Weight 

_{y~_ - _ (~g 

24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 

24 
24 
24 
24 
24 
24 
24 

15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 

15 
15 
15 
15 
15 
15 
15 

IR= Ingestion Rate (Ii ten/day) I (Child), 2 (Adult) RME Consumption Rates of GW) 
EF = Expooure Frequency (days/year) 350 (RME Resident) 
ED = Expooure Duration (yean) 30 (RME at 1 Residence) 
BW = Bodyweight (kg) 15 (Child), 70 (Adult) 
AT = Averaging Time {days) 6 x365 Child, 24 x365 Adul t(Nc), 70 x365{Car) 

• Adult and Child intakes weighted according to Risk Assessment Guidance for Superfund (RAGS) Part B (US EPA 199 l ). 
The tenn (IR x ED / BW) in the intake equation. above is calculated as: (IR(child) x ED(child) / BW(child) + IR(adult) x ED(adult) / BW(adult)J 

h:\eng\seneca\ashn'\risktabl\25\gwrk25r.wk4 

Body Time 

Weight (day~_ _ . -

L._{l<_g Chil~c) L A] ~lt(Nc) L. Car 

70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

70 
70 
70 
70 
70 
70 
70 

2.190 
2.190 
2.190 
2,190 
2,190 
2,190 
2, 190 
2,190 
2. 190 
2,190 
2.190 
2,190 
2.190 
2, 190 

2.190 
2.190 
2,190 
2.190 
2,190 
2,190 
2,190 

8.760 
8,760 
8.760 
8,760 
8,760 
8,760 
8,760 
8.760 
8.760 
8.760 
8.760 
8.760 
8.760 
8.760 

8.760 
8,760 
8.760 
8.760 
8,760 
8,760 
8,760 

25.5 50 
25.550 
25,550 
25.550 
25 .550 
25.550 
25,550 
25 ,550 
25.550 
25.550 
25 ,550 
25 .550 
25 ,550 
25.550 

25.550 
25 ,550 
25 ,550 
25.550 
25 ,550 
25.550 
25.550 
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Analyte 

--

Volati le Organics 
Trichloroethane, 1,1,1-
Dichloroethane, I, I-
Dichloroethene, I, I-
Dichloroethene, 1,2- (total) 
Butanone, 2-
Benzene 
Bromoform 
Chloroform 
Dibromochloromethane 
Ethyl benzene 
Tetrachloroethene 
Toluene 
Trichloroethene 
Xylene (total) 

Semivolatiles 
2,4-Dimethylphenol 
Methylnaphthalene, 2-
Dichlorobenzidine, 3,3'-
Fluorene 
Naphthalene 
Phenanthrene 
Phenol 

Totals - HQ & CR 

TABLE G-22 

CALCULATION OF Na-kCA~CiNOGENIC AND CARCINOGENIC RISKS 
FROM INGESTION OF GROUNDWATER (DAILY) 
RESIDENTIAL EXPOSURE (FUTURE LAND USE) 

REASONABLE MAXIMUM EXPOSURE (RME) 
SENECA ARMY DEPOT, ROMULUS, NEW YORK - SEAD 25 

·- ·--- ·- - ·- ----- -- - -
Ad ult Child Adult/Child Adult 
CDI CDI CDI RID Oral Hazard 
(Ne) (Ne) (Car) Slope Factor Quotient 

(mg/kg/day_L _ (!!!g/kg~J_ __lr!!g~g{dal'.L J !!!_g~g!da)'.L {!!l_~g-dat)-1 --

l.37E-04 3.20E-04 2.00E-02 NA 7E-03 
1.37E-04 3.20E-04 1.00E-01 NA IE-03 
2.24E-05 5.23E-05 l .22E-05 9.00E-03 6.00E-01 2E-03 
1.37E-04 3.20E-04 9.00E-03 NA 2E-02 
2.72E-04 6.34E-04 6.00E-01 NA 5E-04 
2.74E-05 6.39E-05 l.49E-05 3.00E-03 2.90E-02 9E-03 
l.57E-04 3.67E-04 8.53E-05 2.00E-02 7.90E-03 8E-03 
I.92E-04 4.47E-04 l.04E-04 I.00E-02 6.I0E-03 2E-02 
7.88E-05 l.84E-04 4.28E-05 2.00E-02 8.40E-02 4E-03 
l.37E-04 3.20E-04 I.00E-01 NA IE-03 
2.24E-05 5.23E-05 l.22E-05 I.00E-02 5.00E-02 2E-03 
l.37E-04 3.20E-04 2.00E-01 NA 7E-04 

7.44E-05 NA I. I0E-02 
l.37E-04 3.20E-04 2.00E+00 NA 7E-05 

2.74E-05 6.39E-05 2.00E-02 NA IE-03 
2.69E-04 6.27E-04 4.00E-02 NA 7E-03 

7.44E-05 NA 4.50E-0I 
l .53E-04 3.57E-04 4.00E-02 NA 4E-03 
2.74E-04 6.39E-04 4.00E-02 NA 7E-03 

NA NA 
6.00E-01 NA 

9E-02 

Hazard Quotient= Chronic Daily Intake (Noncarcinogenic) /Reference Dose (oral) 
Cancer Risk = Chronic Daily Intake (Carcinogenic) x Slope Factor (oral) 

Note: Cells in this table were intentionally left blank due to a lack of toxicity data. 
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Child ___ . 
Hazard Cancer ! 

Quotient Risk 

I ~ -

2E-02 
3E-03 
6E-03 7E-06 
4E-02 
IE-03 
2E-02 4E-07 
2E-02 7E-07 
4E-02 6E-07 
9E-03 4E-06 
3E-03 
5E-03 6E-07 
2E-03 

8E-07 
2E-04 

3E-03 
2E-02 

JE-05 
9E-03 
2E-02 

2E-0l SE-05 -
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-- - -- -- Chiltf i Ah~or~d 
Anal~·tc Oo~c (Ne) 

--·-. -----·• --- (~sil<s.:!!!D 

Volalilc Or2■ nic, 

Trich loroetha ne. I. I. I- 1.83E-Ol 
Dichloroethanc . 1.1 · 1.72E-Ol 
Dichlorocthcnc. l .1- I 96E-06 
Dichlorocthene. 1.2• (lot:il) 1.67E-Ol 
Butanone, 2- 1.77E-Ol 
Benzene 6.lOE-06 
Bromoform 2 04E-Ol 
Chloroform J.02E-Ol 
Dibromochloromclhane I IOE-Ol 
Ethylbcn1.cnc 1.JJE-04 
Tctnch lorocthcnc 9.l7E-06 
Toluene 7.J6E-Ol 
Trichlorocthene 
Xylene (Iota]) 9.l lE-06 

St:mh•olatilcs 
2,4-Dimethylphenol U IE-06 
Methylnaphthalene,2- l .2lE-06 
Dichlorobcnzidinc . 3.J'. 
fluorc:ne 7.6!E-04 
Naphthalene J.86E-04 
Phenanthrcne 
Phenol 4,64E-06 

EQUATIDN, 

'uciabks; 

DA • Abso rt>ed DOK per [,·cnt (mR,!cm 1-c, ·cnt) 
SA • Surface Arca Contact (cm 1

) 

Kp • Pcrmcahilit~· Coefficient (cm/hr) 

Adult Adult/Child 
Ah,or~d Ah1or~d EPC - Cdcnn• Ah1orbcd 
Oo,c (Nc) Do,c(Car) .. Grcmndwatcr DnJC!Evcnt 

..(ms!!<s,~ ._(~s.1s: d.!.'2.. ~ gill l(m11:-cm 1/cvent 

9.82E-IJ6 1.76E-03 3.12E-O! 
9 24E-06 4.0JE-03 2.93E-08 
1.0lE-06 l .29E-07 2 l9E-04 3.l4E-09 
8.94E-06 3 l2E-OJ U 4E-0! 
9.l2E-06 9.91 E-03 l .02E-O! 
l .49E-06 1.7lE-06 7.4!E-04 1.I IE-08 
I IOE-Ol l .l lE-06 l .l9E-OJ l .4!E-O! 
1.62 E-Ol 8.14E-06 6.09E-OJ l. 14E-O! 
l .90E-06 2.96E-06 2.7lE-OJ l.!7E-O! 
7.llE-Ol 3.llE-03 2.27E-07 
l .14E-06 2.l8E-06 2.l9E-04 l.6JE-O! 
J .9lE-Ol l .l7E-Ol 1.llE-07 

7.66E-06 2.9lE-OJ O4E-0! 
l llE-06 l4 1E-03 1.62E-08 

4.l7E-06 1.00E-03 l.4lE-0! 
1.74E-06 9.!IE-03 l .llE-09 

I.I JE-Ol 4.88E-0l 7.17E-O! 
4.12E-04 l .l7E-Ol 1.JIE-06 
2.07E-04 9.48E-Ol 6.l!E-07 

5.JOE-03 l .07E-06 
2.49E-06 9.9JE-04 7.91E-09 

Du.SA..u:LLEI! 
BW:a:AT 

Anum11tion.s..:. 

Calculated from EPA, 1992 

Child 

TABLE G-23 
CALCULATION or AIISORllD DOSE 

FROM DERMAL CONTACT TO GROUNDWATI;R (•·hik ShowcrinR) 
RESIDENTIAL EXPOSURE (FUTURE LAND USE) 

REASONABLE MAXIMUM EXPOSURE (RM[) 
SENECA ARMY DEPOT, ROMULUS, NEW YORK - SEAD 25 

-Adult Pcnncahility Child 
Skin Surface Skin Surface Coeffic ient E:a:pnmrc E:a:pn~urc E:rpOJurc 
AruCont■ct Arca Contact /(p Time Frequency Du ration 

(cm~ (cm~ (c'!'_flu:) __ f.--{ho~~YL _ (<!!~~-e~r) __ <.~L. 

9,1!0 23,000 1.7E-02 0.2l 3l0 6 
9, 1!0 23 ,000 8.9E-03 0.2l 3l0 6 
9,1!0 23,000 1.6E-02 0.2l JlO 6 
9, 1! 0 23,000 1.0E-02 0.25 JlO 6 
9, 1!0 23,000 4.lE-03 0.2l JlO 6 
9,180 23,000 2.IE-02 0.2l JlO 6 
9.1 !0 23,000 2.6E-Ol 0.2l JlO 6 
9, 180 23,000 8,9E-OJ 0.2l JlO 6 
9, 180 23,000 l.9E-Ol 0.2l llO 6 
9,180 23 ,000 7.4E-02 0.2l 3l0 6 
9,180 23 ,000 4.SE-02 0.2l HO 6 
9,180 23,000 4.lE-02 0.2l JlO 6 
9,180 23,000 1.6E-02 0.2l llO 6 
9,180 23,000 l .lE-03 0.2l JlO 6 

9,180 23,000 UE-02 0.2l llO 6 
9,180 23,000 l . lE-04 O.ll JlO 6 
9,180 23,000 1.7E-Ol 0.2l JlO 6 
9, 180 23,000 1.RE-01 0.2l JlO 6 
9,180 23 ,000 6.9E-02 0.2l 3l0 6 
9, 180 23 ,000 2.7E-O I 0.2l JlO 6 
9,180 23,000 l.lE-03 0.2l JlO 6 

Y.ciabJa; Assumotions_: 

ED• Exposure Duralion (years ) JO (RME at I Residence) 
9,180 (Child), 23,000 (Adult) RME Body Surface Arca BW • Body Wci2ht (kJ.?) 15 (Child), 70 (Adult) 
Compound Specific, EPA , 1992 CF • Volumetric Con,•. Factor 0.001 

---- -- ---
Adult 

E:a: po5urc Volumetric 
Duration Con,·. Factor T,u 

__ 0 ·en.!!)_ U,_!i!_er/100']_~11_!_'.) ----• 

24 IE-03 0 l7 
24 IE-03 OJl 
24 IE-OJ 0.34 
24 IE-OJ 0.34 
24 IE-OJ 0.24 
24 IE-OJ 0.26 
24 IE-OJ 3.00 
24 IE-OJ 0.47 
24 IE-OJ 1.60 
24 IE-OJ 0.39 
24 IE-OJ 0.90 
24 IE-OJ 0.32 
24 IE-OJ O.ll 
24 IE-OJ 0.39 

24 IE-OJ 0,49 
24 IE-OJ 0,64 
24 IE-OJ 0,39 
24 IE-OJ 0,89 
24 IE-OJ O.ll 
24 IE-OJ I.JO 
24 IE-OJ 1.10 

EF • [1.po, urc Frequency (days/year) 350 (RME Adu lt Rc,idcnt) AT• Anragin2 Time (days) 6 , l65(NcXCh;Jd), 2;, J6S(Nc)(Adu l1). 70 , l65(Cu) 
B, Tau• Co mpound-Specific Co nst ants From EPA, 1992 ET• E:a:po~urc Time (hrs/day) .25 (RME rnr Sho"·crin2) 

Notes ; 
Cells in this lable were intcn tiona llv leO blank due to a lacl; or toxic it'\· data . 
• Cderm is the concentration or ch~mical ava ilable for derma l absorpi.ion after accounting for partitioning bctwe1:n the air and water in the shower. The c11lculation of Cdcrm is shown in Table 6-40. 

• • Ad ult and Child intakes weighted according lO Risk Assessment Guidance for Supcrfund (RAGS) Part B (USEPA 1991). 
The term (SA x ED / BW) in the intake equation, ebovc is c11 lcul111cd es : ISA(child) x ED(child) / BW(child) + SA(adult) ic. ED{adull) / BW(aduh)] 

h:\eng\seneca\ashri\tisktabl\25\gwrk.25r.wtl;4 

Child Adult 
Body Bod~· 

Wci2ht Wci2ht 
_ Q;g) _ _ (~sL _ 

ll 70 
l l 70 
ll 70 
ll 70 
l l 70 
l l 70 
l l 70 
l l 70 
ll 70 
l l 70 
l l 70 
ll 70 
ll 70 
l l 70 

l l 70 
l l 70 
l l 70 
ll 70 
ll 70 
l l 70 
l l 70 

-Cl ~1J(Nc) j 

. 190 

.190 

. 190 

. 190 

.190 

.190 

.190 

.190 

.1 90 

.190 

.190 
,190 
,190 
.190 

.190 
, 190 
, 190 
, 190 
,190 
. 190 
,190 

I 

A,cn~inJ?. 
Time 

.J!l,~J_ 
Atlult (Nc) 

8.760 
K,760 
8.760 
8,760 
8,760 
S.760 
8.760 
8.760 
!.760 
!,760 
t760 
8,760 
!,760 
8.760 

!,760 
8,760 
R.760 
R.760 
8,760 
8,760 
8,760 

10/30/98 

Cu 

25.5511 
2l.llO 
2l .l50 
25,550 
2l.l50 
2l .l50 
25.550 
25,550 
2l.ll0 
2l.l50 
2l,ll0 
2l.ll0 
25 .llO 
25,5 50 

2l .ll0 
2l ,ll0 
25,550 
2l.l l0 
2l .ll0 
25 .550 
25.550 
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--------· -

Analyte 

-----·· 

V 
Tr 
D 
D 
D 
B 
B 
B 
C 
D 
Eth 
Te 
To 
Tr 
X 

Se 
2, 
M 
D 
Fl 
N 
Ph 
Ph 

atile Organics 
:hloroethane, 1, 1, 1-
hloroethane, 1, 1-
hloroethene, 1, 1-
hloroethene, 1,2- (total) 
anone, 2-
1zene 
moform 
oroform 
romochloromethane 
ylbenzene 
rachloroethene 
uene 
:h loroethene 
ene (total) 

1ivolatiles 
-Dimethylphenol 
lhylnaphthalene, 2-
hlorobenzidine, 3,3'-
orene 
,hthalene 
nanthrene 
not 

T tals- HQ & CR 

N.o..t..ts.:. 

TABLE G-24 
CALCULATION OF NONCARCINOGENIC AND CARCINOGENIC RISKS 

FROM DERMAL CONTACT TO GROUNDWATER (while Showering) 
RESIDENTIAL EXPOSURE (FUTURE LAND USE) 

REASONABLE MAXIMUM EXPOSURE (RME) 
SENECA ARMY DEPOT, ROMULUS, NEW YORK - SEAD 25 

--··-·---- - -- -------
Adult Child Adult/Child Adult 
CDI CDI CDI Dermal Dermal Hazard 
(Ne) (Ne) (Car) RID Slope Factor Quotient 

_ 0tg{kg/~J _ _ (J!lg{!<_g/9~yl_ _ (_ m_g{!<_gl_j~y) __ - i!!!_g{!<_g/j_<!)'j _ i!!!_~g_-da)_' )-1 

9.82E-06 l.83E-05 2.00E-02 NA 5E-04 
9.24E-06 l.72E-05 l.OOE-01 NA 9E-05 
l .05E-06 l.96E-06 5.29E-07 8. lOE-03 6.67E-01 lE-04 
8.94E-06 l.67E-05 9.00E-03 NA IE-03 
9.52E-06 l.77E-05 6.00E-01 NA 2E-05 
3.49E-06 6.50E-06 l.75E-06 2.85E-03 3.05E-02 IE-03 
I. IOE-05 2.04E-05 5.51 E-06 l.50E-02 l.05E-02 7E-04 
l .62E-05 3.02E-05 8.14E-06 l.OOE-02 6.IOE-03 2E-03 
5.90E-06 I . IOE-05 2.96E-06 l.50E-02 l.12E-OI 4E-04 
7.15E-05 1.33E-04 8.50E-02 NA SE-04 
5.14E-06 9.57E-06 2.58E-06 9.00E-03 5.56E-02 6E-04 
3.95E-05 7.36E-05 2.00E-01 NA 2E-04 

7.66E-06 NA 1.22E-02 
5.l l E-06 9.5 IE-06 l.80E+OO NA 3E-06 

2.00E-02 NA 
1.74E-06 3.25E-06 4.00E-02 NA 4E-05 

l.13E-05 NA 4.50E-01 
4.12E-04 7.68E-04 4.00E-02 NA IE-02 
2.07E-04 3.86E-04 4.00E-02 NA 5E-03 

NA NA 
5.40E-OI NA 

2E-02 

~:azard Quotient= Chronic Daily Intake (Noncarcinogenic) /Reference Dose (oral) 
ancer Risk = Chronic Daily Intake (Carcino2enic) x Slope Factor (oral) 

Cells in this table were intentionally left blank due to a lack of toxicity data or absorption factor. 
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Child 
Hazard Cancer 

Quotient Risk 

-- - · 

9E-04 
2E-04 
2E-04 4E-07 
2E-03 
3E-05 
2E-03 5E-08 
IE-03 6E-08 
3E-03 5E-08 
7E-04 3E-07 
2E-03 
IE-03 IE-07 
4E-04 

9E-08 
5E-06 

SE-05 
5E-06 

2E-02 
IE-02 

4E-02 6E-06 
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Analyte 

Volatile Organics 
Trichloroethane, 1,1, 1-
Dichloroethane, I, 1-
Dichloroethene, I , 1-
Dichloroethene, 1,2- (total) 
Butanone, 2-
Benzene 
Bromoform 
Chloroform 
Dibromochloromethane 
Ethylbenzene 
Tetrachloroethene 
Toluene 
Trichloroethene 
Xylene (total) 

Semivolatiles 
2,4-Dimethylphenol 
Methylnaphthalene, 2-
Dichlorobenzidine, 3,3'
Fl uorene 
Naphthalene 
Phenanthrene 
Phenol 

EQUATION : 

Intake Intake 

TABLE G-25 

CALCULATION OF INTAKE FROM INHALATION OF GROUNDWATER (while Showering) 
RESIDENTIAL EXPOSURE (FUTURE LAND USE) 

REASONABLE MAXIMUM EXPOSURE (RME) 
SENECA ARMY DEPOT, ROMULUS, NEW YORK - SEAD 25 

Adu lt/Chi ld Child Adult Child Ad ult 
ahalation Inhalation Exposure Exposure Exposu re 

Child 
Body m, r•a.·,, · 

(Ne) (Ne) (Ca r) Air 
Intake * J EPC 

Rate Rate Frequency Duration Duration Weight 
m~~g~_ (mg/kg-day) (mg/kg~a)'_) ___ (mgl:11..'.) ___ 

1.SE-04 

I 
7.3E-05 2.57E-02 

4.4E-05 2.2E-05 7.69E-03 
6.5E-06 4.42E-03 

1.17E-02 
5.6E-07 

I 
2.8E-07 

I 
9.70E-05 

I.IE-05 5.7E-06 2.9E-06 l.99E-03 
l.7E-06 l. 13E-03 
I.I E-05 7.17E-03 

J.02E-03 
6.6E-05 

I 
3.3E-05 

I 
I.I 5E-02 

6.5E-06 4.42E-03 
6.5E-05 3.2E-05 1.14E-02 

2.4E-05 l.62E-02 
1.26E-02 

8.49E-07 
8.33E-06 
9. 13E-04 
l.28E-04 
4.I0E-03 
2.29E-03 
5.67E-05 

Intake (mg/kg-day)= Ca,~_Ji,u;_E_E_x_,ED 
BWxAT 

Variables: 

CA= Chem ical Concentration in Air (mg/m') 
IR = Inhalation Rate (m'/hr) 
EF = Exposure Frequency (days/year) 
ED = Exposure Duration (years) 
BW = Bodyweight (kg) 

<m'i ~ L ~_'.[b_r) (hrs/year) 

0.36 0.83 87.5 
0.36 0.83 87.5 
0.36 0.83 87.5 
0.36 0.83 87.5 
0.36 0.83 87.5 
0.36 0.83 87.5 
0.36 0.83 87.5 
0.36 0.83 87.5 
0.36 0.83 87.5 
0.36 0.83 87.5 
0.36 0.83 87.5 
0.36 0.83 87.5 
0.36 0.83 87.5 
0.36 0.83 87.5 

0.36 0.83 87.5 
0.36 0.83 87.5 
0.36 0.83 87.5 
0.36 0.83 87.5 
0.36 0.83 87.5 
0.36 0.83 87.5 
0.36 0.83 87.5 

---· 

(years)__ LJyears) 

6 24 
6 24 
6 24 
6 24 
6 24 
6 24 
6 24 
6 24 
6 24 
6 24 
6 24 
6 24 
6 24 
6 24 

6 24 
6 24 
6 24 
6 24 
6 24 
6 24 
6 24 

A.ssum1ttions: 

EPC - Groundwater Data - RME 
0.83 (Adult) .36 (Child) 
87.S (.25 hrs/day x 350 days/yr) 
30 (RME at J Residence) 
15 (Child), 70 (Adult) 

~gL_ 

15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 

15 
I 5 
I 5 
15 
15 
15 
15 

Adult 
Body 

Weight 

~ . ..fulL 

70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 
70 

70 
70 
70 
70 
70 
70 
70 

~-----------------A_T_ =_A_ ve_r_a_gi!!_g T ime (days 
Note: Cells in thi s table were intentionall y left blank due to a lack of toxicity data 

6 x 365(Nc)(Child), 24 x 365(Nc)(Adult)1 70 x 36S(Car 

• Adult and Child intakes weighted according to Risk Assessment Guidance fo r Superfund (RAGS) Part B (USEPA 1991). 
The term (IR x ED / BW) in the intake equation, above is calculated as: [IR(child) x ED(chi ld) / BW(child) + IR(adult) x ED(adult) / BW(adult)] 

h :leng\seneca\ashn'\risktabl\25\gwrk25r. wk4 

Child(Ncl 

2,190 
2,190 
2,190 
2,190 
2,190 
2,190 
2,190 
2,190 
2,190 
2,190 
2,190 
2,190 
2,190 
2,190 

2,190 
2,190 
2,190 
2,190 
2,190 
2,190 
2,190 

10130/98 

---

Averngi ng 
Time 
{days) 

Adult(~ c)_ I Car 

8,760 
8,760 
8,760 
8,760 
8,760 
8,760 
8,760 
8,760 
8.760 
8,760 
8,760 
8,760 
8,760 
8,760 

8,760 
8,760 
8,760 
8,760 
8,760 
8,760 
8.760 

25,550 
25 ,550 
25,550 
25,550 
25 ,550 
25,550 
25,550 
25,550 
25 ,550 
25,550 
25 ,550 
25,550 
25,550 
25,550 

n.s~ 
n,s~ 
n,s~ 
n,s~ 
n,s~ 
n~ 
n.s~ 

Page 1 of 1 



10/30/98 

TABLE G-26 

CALCULATION OF NONCARCINOGENIC AND CARCINOGENIC RISKS 
FROM INHALATION OF GROUNDWATER (while Showering) 

RESIDENTIAL EXPOSURE (FUTURE LAND USE) 
REASONABLE MAXIMUM EXPOSURE (RME) 

SENECA ARMY DEPOT, ROMULUS, NEW YORK - SEAD 25 

Adult Child j Adult/Ch-ild - -· - ---- -· ---Child ---Adult 
Analytc I CDI CDI CDI Inhalation Inhalation Hazard 

"""' ~ c,.,., (Ne) (Ne) (Car) RID Slope Factor Quotient Quotient Risk 
(mg/kg/day) (mg/kg/dJy) (_mg/kg-day) (m~g~d~)_ ('!!~g_::(®')_: I ----- - ---··-

Volatile Organics 
Trichloroethane, I, I, 1- 7.3E-05 I .5 E-04 2.9E-OI NA 3E-04 5E-04 
Dichloroethane, I, I- 2.2E-05 4.4E-05 l.4E-O I NA 2E-04 3E-04 
Dichloroethene, I, I- 6.49E-06 NA I.SE-01 I IE-06 
Dichloroethene, 1,2- (total) NA NA 
Butanone, 2- 2.SE-07 5.6E-07 2.9E-OI NA IE-06 2E-06 
Benzene 5.7E-06 1.1 E-05 2.93E-06 l .?E-03 2.9E-02 3E-03 ?E-03 

I 

9E-08 
Bromoform l .66E-06 NA 3.9E-03 6E-09 
Chloroform I .05E-05 NA 8.IE-02 SE-07 
Dibromochloromethane NA NA 
Ethyl benzene 3.3E-05 6.6E-05 2.9E-OI NA IE-04 2E-04 
Tetrachloroethene 6.49E-06 NA 2.0E-03 I IE-08 
Toluene 3.2E-05 6.5E-05 I.IE-OJ NA 3E-04 6E-04 
Trichloroethene 2.38E-05 NA 6.0E-03 IE-07 
Xylene (total) NA NA 

Semivolatiles 
2,4-Dimethylphenol NA NA 
Methylnaphthalene, 2- NA NA 
Dichlorobenzidine, 3,3'- NA NA 
Fluorene NA NA 
Naphthalene NA NA 
Phenanthrene NA NA 
Phenol NA NA 

Totals - HQ & CR _____ _ ___ 4E-03 SE-03 2E-06 ·--- - -·- -- - - - --· 

azard Quotient= Chronic Daily Intake (Noncarcinogenic) /Reference Dose (oral) 
ancer Risk = Chronic Daily Intake (Carcinogenic) x Slope Factor (oral) 

l'fuks.;_ 
Cells in this table were intentionally left blank due to a lack of toxicity data or absorption factor. 
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An alylc 

--· 

Volatile Organic, 
Trichloroethene. I. 1. 1-
Dichlorocthane. I. I-
Dichlorocthene. I , I-
Dichlorocthene. 1.2- (total) 
Butanone, 2-
Benzene 
Bromoform 
Chloroform 
Dibromochloromethene 
Ethylbcnzcne 
T etrach lorocthene 
Toluene 
Trichlorocthene 
Xylene (total) 

Scmivolatilcs 
2,4-Dimethylphenol 
Methylnaphthalene, 2-
Dichlorobcnzidine, 3.3'-
Fluorcne 
Naphthalene 
Phcnanthrenc 
Phenol 

EPC Air Time of Flow Rate of I EPC-RME 
All-Site Wells Shower -Ts Shower- Fw Groundwater 

_ ("'s/~L- _ (min)_ _ {U min) _ (mg/I) 

2.57E-02 15 19 5.00E-03 
7.69E-03 15 19 5.00E-03 
4.42E-03 15 19 8. 18E-04 
1.1 7E-02 15 19 5.00E-03 
9.70E-05 15 19 9.93E-03 
l.99E-03 15 19 I.OOE-03 
l.1 3E-03 15 19 5.74E-03 
7. 17E-03 15 19 7.00E-03 
!.02E-03 15 19 2.88E-03 
1.15E-02 15 19 5.00E-03 
4.42E-03 15 19 8. 18E-04 
l.14E-02 15 19 5.00E-03 
!.62E-02 15 19 5.00E-03 
1.26E-02 15 19 5.00E-03 

8.49E-07 15 19 I.OOE-03 
8.33E-06 15 19 9.81E-03 
9. 13E-04 15 19 5.00E-03 
1.28E-04 15 19 5.59E-03 
4. I0E-03 15 19 1.00E-02 
2.29E-03 15 19 5.59E-03 
5.67E-05 15 19 I.00E-03 

Concentration in Air (mg/m') = CinfJl+(l/(kTs)(exp(-kTs)-1 )I 

Asymptotic Air Cone. - Cinf (mg/m') = l(E)(Fw)(Ct)I/Fa 

Rate Constant• k (L/min) = FaNb 

Efficiency of Release - E (unitless) = (E-tce)(H)/(H-tce) 

Fraction Emitted (fe) = (EPCair x Fa)/ (EPCgw x Fw) 

_ _ - Cderm • EPCg>I' x ~ fe)_ _ 

_ h :\eng\senecalashnvisktabl\25\gwrk25r.wk4 

TABLE G-27 
CALCULATION OF AIR CONCENTRATION IN SHOWER 

FROM VOLA Tl LIZA Tl ON OF GROUNDWATER (daily) 
RESIDENTIAL EXPOSURE (FUTURE LAND USE) 

REASONABLE MAXIMUM EXPOSURE (RME) 
SENECA ARMY DEPOT, ROMULUS, NEW YORK - SEAD 25 

--·-· - -·-•·~--- - -·-
Flow Rate of Air Volume of Henry Laws Asymptotic Air 

in Shower-Fa Bathroom-Vb Constant-H Conc.-Cinf 
Rate 

Constant-K 
(m'/min) - (m') . __ (_~abn/molL - ~ g/~'.1 __ (I /min) 

2.4 12 1.44E-02 3.76E-02 0.20 
2.4 12 4.3 IE-03 1.12E-02 0.20 
2.4 12 3.40E-02 6.48E-03 0.20 
2.4 12 6.56E-03 1.71 E-02 0.20 
2.4 12 2.74E-05 1.42E-04 0.20 
2.4 12 5.59E-03 2.92E-03 0.20 
2.4 12 5.52E-04 !.65E-03 0.20 
2.4 12 2.87E-03 !.05E-02 0.20 
2.4 12 9.90E-04 !.49E-03 0.20 
2.4 12 6.43E-03 1.68E-02 0.20 
2.4 12 2.59E-02 6.48E-03 0.20 
2.4 12 6.37E-03 1.66E-02 0.20 
2.4 12 9. IOE-03 2.38E-02 0.20 
2.4 12 7.04E-03 1.84E-02 0.20 

2.4 12 2.38E-06 1.24E-06 0.20 
2.4 12 5. l2E-04 1.22E-05 0.20 
2.4 12 8.33E-07 l.34E-03 0.20 
2.4 12 6.42E-05 1.87E-04 0.20 
2.4 12 1.15E-03 6.00E-03 0.20 
2.4 12 l.59E-04 3.36E-03 0.20 
2.4 12 4.54 E-07 8.30E-05 0.20 

Yariables: 

CA :c Chemical Concentration in Air (mg/m') 
Ts= Time of Shower (minutes) 
Fw = Flow Rate of Shower (L/min) 

!Fa= Flow Rate of Air in Shower (m'/min) 
1\/b = Volume of Bathroom (m') 

-- ---- - --·---------- --- --

10/30/98 

-··- -~- ., 

Efficiency of Efficiency of Henry Laws Fraction ' Cderm"* I 
Releue-E Release for Con,tant-TCE Emitted• (Water) 
(unitlessl TCE E-TCE (m'-abn/mol) _ (p~£ent)_ ~-("'g/1)_ 

0.95 0.6 0.0091 64.87% 1.76E-03 
0.28 0.6 0.0091 19.42% 4.03E-03 
1.00 0.6 0.0091 68.33% 2.59E-04 
0.43 0.6 0.0091 29.55% 3.52E-03 

0.0018 0.6 0.0091 0.12% 9.91E-03 
0.37 0.6 0.0091 25. 18% 7.48E-04 

0.036 0.6 0.0091 2.49% 5.59E-03 
0.19 0.6 0.0091 12 .93% 6.09E-03 

0.065 0.6 0.0091 4.46% 2. 75E-03 
0.42 0.6 0.0091 28.97% 3.55E-03 
1.00 0.6 0.0091 68.33% 2.59E-04 
0.42 0.6 0.0091 28.70% 3. 57E-03 
0.60 0.6 0.0091 41.00% 2.95E-03 
0.46 0.6 0.0091 3 1. 72% 3.4 1E-03 

0.00016 0.6 0.0091 0.01 % 1.00E-03 
0,00016 0.6 0.0091 0.01 % 9.81E-03 

0.034 0.6 0.0091 2.3 1% 4.88E-03 
0.0042 0.6 0.0091 0.29% 5.57E-03 
0.076 0.6 0.0091 5.18% 9.48E-03 
0.076 0.6 0.0091 5.18% 5.J0E-03 
0.010 0.6 0.0091 0.72% 9.93E-04 

As.sump.tillns; 

EPC • Groundwater Data • RME 
15 (RME default) 
19 (Estimated RME) 
2.4 (Average Ai r Flow) 
12 (Average Bathroom Volume) 

I 

-- - ----- I 

Page 1 of 1 



h:lseneca\sead25\fsldfinallapplappglepcsoil.wk4 

Table G-28 
Comparison of Exposure Point Concentrations Used 

in Calculating Risk After Implementation of Sediment 
Remedia l Actions 

Seneca Army Depot, Romulus, New York - SEAD 2S 

Compound 

! Y.o.1a1ile__lliganic1 

12-Butanone 
Acetone 
Carbon Disulfide 
Toluene 

Se:mi~olatile: Qcgaoics 

2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo[a]pyrene 
Benzo(b )fluoranthene 
Benzo(g,h,i)perylcne 
Benzo[k]fluoranthene 
Carbazole 
Chrysene 
Di-n-butylphthalate 
Dibenz(a,h)anthracene 
Dibenzofuran 
Fluoranthene 
Fluorene 
_ lndeno[ 1,2,3-cd]pyrene 

!Naphthalene 
Phenanthrene 
Pyrene 

I &s.ti.tid.es 

!4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Aldrin 

1Endosulfan sulfate 
'Endrin aldehyde 
iEndrin ketone 
!Heptachlor 
IHeptachlor epoxide 
1alpha-Chlordane 
lbeta-BH C 
[gamma-Chlordane 

1~•ls 
,Aluminum 
!Antimony 
!Arsenic 
!Barium 
,Beryllium 
!Cadmium 
!Calcium 
!Chromium 

!Cobalt 
Copper 

!Iron 

!Lead Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thal lium 
Vanadium 

1Zinc 

EPC calculated 
In Baseline Risk Assessmen l 

RI Report May 1998 (I) 
mg/kg 

1.14E-02 
7.56E-03 
8.43E-03 
8.43E-03 

2.49E-01 
6.26E-OI 
4.72E+o0 
l.63E+ol 
4.89E+ol 
8.42E+ol 
3.83E+03 
8.43E+ol 
1.48E+ol 
l.39E+o0 
2.33E+o2 
l.68E+o0 
l.92E+OI 
4.0JE-01 
l.18E+o3 
1.34E+o0 
6.35E+ol 
3.28E-O I 
4.50E+OO 
9.84E+OO 

4.62E+OI 
7.4 IE-02 
2.88E-Ol 
4.99E-03 
2.89E-03 
5.06E-03 
6.46E-02 
3.50E-02 
I.SOE-03 
3.78E-Ol 
1.43E-03 
5.40E-O I 

l.38E+04 
1.63E+OO 
7.23E+OO 
8.54E+OI 
7.02E-01 
I. 13E+o2 
8.43E+o4 
2.47E+OI 
l.62E+O I 
7.58E+OI 
3.45E+04 
l.91E+02 
1.14E+04 
5.15E+02 
3.98E-Ol 
4.80E+OI 
2.21E+03 
l.03E+oo 
3.83E+O I 
5.23E+02 
9.34E-01 
4.91E+O I 
2.65E+02 

EPCs assuming 
source removal 

(2) 
mg/kg 

6.00E-03 
6.00E-03 
6.00E-03 
6.00E-03 

4.SOE-01 
4.50E-OI 
4.SOE-0 1 
4.50E-Ol 
4.50E-Ol 
4.50E-OI 
4.50E-Ol 
4.SOE-01 
4.50E-Ol 
4.50E-Ol 
4.50E-Ol 
4.50E-Ol 
4.50E-Ol 
4.50E-OI 
4.50E-Ol 
4.50E-Ol 
4.50E-Ol 
4.SOE-01 
4.50E-O I 
4.50E-OI 

2.25E-03 
2.25E-03 
2.25E-03 
1.15E-03 
2.25E-03 
2.25E-03 
2.25E-03 
I.ISE-03 
I.ISE-03 
1.15E-03 
I. 15E-03 
I. 15E-03 

1.04E+OI 
5.40E-04 
7.JOE-03 
6.54E-02 
5.40E-04 
3.50E-05 
9.94E+OO 
1.82E-02 
9.00E-03 
l.84E-02 

2.08E+OI 
1.12E-02 
4.26E+OO 
4.52E-01 
2.00E-05 
3. 15E-02 
1.63E+o0 
4.45E-04 
6.00E-04 
8.53E-02 
8.00E-04 
1.87E-02 
7. IOE-02 

(I) EPCs calculated as described in Section 6.2.4 of RI Report, May I 998 
(2) Since all samples points except for SD25-IO exceeded clean-up goals, 
and would therefore be removed, data from SD25-IO was used as 
the EPC ( 1/2 MDL used if ND). 

EPC - Exposure Point Concentration 
BRA - Baseline Risk Assessment 

11/11/98 
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Child Adult Adult/Child 

Absorbed Absorbed Absorbed EPC 

TABLE G-29 

CALCULATION OF ABSORBED DOSE FROM DERMAL CONTACT TO ONSITE SEDIMENT 
RESIDENTIAL EXPOSURE (FUTURE LAND USE) 

REASONABLE MAXIMUM EXPOSURE (RME) 
SENECA ARMY DEPOT, ROMULUS, NEW YORK- SEAD 25 

---Child Adult 
Conv. Skin Surf11cc Skin Surf11cc Adherence Absorp1 ion I E [)0SUre 

Child 
Exposurt 

Do,, (Ne) Do,e (Ne) Dose (Car)• Sediment Factor Aru ContAct Aru Contact F•ctor F11cto An:.lyte I Dose (Ne) I Dose (Ne) I Dose (Car)• I Sediment Factor I Area Contact I Aru Contact I F•ctor F•ctor I Fre rauency Duration 

Volatilt_Ori,•nic 

2-Bulanone 
Acetone 
Carbon Disu lfide 
Toluene 

Stmiv.olalilcJ>tt 

2-Methyln,phthal 
Accnaphthene 
Accnaphthylene 
Anthracene 
Benzo(a)anthracen 
Ben:zo[a]pyrene 
Benzn(b)fluoranth 
Benw(g.h,i)perylc 
Benz.o[k)Ouornnth 
Carbazole 
Chryscnc 
Oi-n-butylphthala 
l);benz(a.h)anthr 
DibenmfurM 
Fluoranthene 
Fluorcne 
lndeno(l .2,3-cd)p 
Naphthalene 
Phenanthrenc 
Pyrene 

&,Jicidcs 

4.4"-000 
4,4'-OOE 
4.4'-OOT 
Aldrin 
Endosulfan sulfa 
Endrin aldehyde 
Endrin ketone 
Heptachlor 
Heptachlor epoxi 
lllpha-Chlordane 
beta-BHC 
gamma-Chlordan 

{mg/kg-day) {mg/kg-day) 

- ~--

tnics 

ne 

e 

,ne 
ne 
enc 

' :enc 

•rene 

' 

h:\englsenecals2526rl\risk\risklabl\SEDRK25R.WK4 

{mg/kg-day) (mg/leg) 

6.00E-03 
6.00E-03 
6.00E-03 
6.00E-03 

4.S0E-01 
4.S0E-01 
4.S0E-01 
4.S0E-01 
4.S0E-01 
4.S0E-01 
4.S0E-01 
4.S0E-01 
4.S0E-01 
4.S0E-01 
4.S0E-01 
4.S0E-01 
4.50E-OI 
4.50E-01 
4.S0E-01 
4.S0E-01 
4.S0E-01 
4.S0E-01 
4.S0E-01 
4.S0E-0 1 

2.25E-03 
2.25E-03 
2.25E-03 
I.ISE-03 
2.25E-03 
2.2SE-03 
2.2SE-03 
I.ISE-03 
I.ISE-03 
I.I SE-03 
I.ISE-03 
1.ISE-03 

(kg/mg) (cm1/event) (cm1/even1) (mg sed/cm1} (unitle~ s) I (cv 1ts/year) (years) 

-- ---~--

I.0E-06 2.170 8,680 1.0 45 6 
I.0E-06 2.170 8.680 1.0 45 6 
1.0E-06 2.170 8.680 1.0 45 6 
1.0E-06 2. 170 8.680 1.0 45 6 

1.0E-06 2.170 8.680 1.0 45 6 
1.0E-06 2.170 8,680 1.0 45 6 
I.0E-06 2,170 8,680 1.0 45 6 
I.0E-06 2.170 8.680 1.0 45 6 
I.0E-06 2.170 8.680 1.0 45 6 
I.0E-06 2,170 8.680 1.0 45 6 
1.0E-06 2.170 8.680 1.0 45 6 
1.0E-06 2,170 8.680 1.0 45 6 
1.0E-06 2,170 8.680 1.0 45 6 
I.0E-06 2,170 8.680 1.0 45 6 
1.0E-06 2,170 8.680 1.0 45 6 
1.0E-06 2.170 8,680 1.0 45 6 
1.0E-06 2.170 8,680 1.0 45 6 
I.0E-06 2,170 8.680 1.0 45 6 
I.0E-06 2, 170 8,680 1.0 45 6 
I.0E-06 2,170 8,680 1.0 45 6 
1.0E-06 2,170 8,680 1.0 45 6 
I.0E-06 2,170 8,680 1.0 45 6 
1.0E-06 2.170 8.680 1.0 45 6 
1.0E-06 2. 170 8.680 1.0 45 6 

1.0E-06 2,170 8,680 1.0 45 6 
1.0E-06 2,170 8,680 1.0 45 6 
1.0E-06 2. 170 8,680 1.0 45 6 
I.0E-06 2,170 8.680 1.0 45 6 
I.0E-06 2. 170 8.680 1.0 45 6 
1.0E-06 2. 170 8.680 1.0 45 6 
1.0E-06 2. 170 8,680 1.0 45 6 
J.0E-06 2,170 8,680 1.0 45 6 
1.0E-06 2,170 8,680 1.0 45 6 
1.0E-06 2.170 8,680 1.0 45 6 
I.0E-06 2. 170 8,680 1.0 45 6 
I.0E-06 2 170 8 680 1.0 45 6 ---

10/30198 

Adult Child - Adult 
Exposure Body Body Avcra~ini 
Duntion Weicht Weicht Time 

(years) (kg) (kg) 

- ·-·-
___ . _ (da~ 

c;r · Child(Ne) i Adult(Ncjl 
- I • 

I 
24 I S 70 2.190 8.760 25.550 
24 I S 70 2. 190 8.760 25.550 
24 15 70 2.190 8,760 25.550 
24 IS 70 2,190 8,760 25.550 

24 IS 70 2.190 8.760 25.550 
24 IS 70 2.190 8,760 25.550 
24 IS 70 2,190 8.760 25 ,550 
24 IS 70 2, 190 8.760 25 ,550 
24 15 70 2, 190 8.760 25,550 
24 IS 70 2, 190 8.760 25.550 
24 IS 70 2, 190 8,760 25 .550 
24 IS 70 2, 190 8,760 25 ,550 
24 15 70 2. 190 8,760 25 ,550 
24 IS 70 2.190 8,760 25 ,550 
24 IS 70 2. 190 8.760 25.550 
24 IS 70 2, 190 8,760 25 ,550 
24 IS 70 2, 190 8.760 25.550 
24 IS 70 2. 190 8.760 25.550 
24 IS 70 2, 190 8,760 25.550 
24 IS 70 2,190 8.760 25 ,550 
24 IS 70 2,190 8.760 25,550 
24 IS 70 2.190 8.760 25,550 
24 15 70 2, 190 8,760 25 .550 
24 IS 70 2.190 8.760 25.550 

24 IS 70 2.190 8,760 25.550 
24 15 70 2.190 8.760 25 ,550 
24 15 70 2.190 8.760 25,550 
24 IS 70 2.190 8.760 25,550 
24 IS 70 2. 190 8.760 25 ,550 
24 IS 70 2.190 8.760 25 ,550 
24 IS 70 2.190 8.760 25.550 
24 15 70 2, 190 8.760 25,550 
24 IS 70 2. 190 8.760 25.550 
24 IS 70 2, 190 8.760 25.550 
24 IS 70 2. 190 8.760 25,550 
24 IS 70 ~o 8.7§q 25.550 
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TABLE G-29 (CON'T) 
CALCULATION OF ABSORBED DOSE FROM DERMAL CONTACT TO ONSITE SEDIMENT 

RESIDENTIAL EXPOSURE (FUTURE LANO USE) 
REASONABLE MAXIMUM EXPOSURE (RM E) 

SENECA A RMY DEPOT, ROM ULUS, NEW YORK - SEAD 25 

~ - ~ 

Adult Adult/Child Child ~- .. -•· ·- - . ,------- -·-· ---- - - .--- .. --- -,- - - --
C hild Ad nl1 Child Ad.;i"! 

M,i.1, 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 

An:.ly 

Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Po1assium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

EQUATION: 

,, 
..... 

Ab.!IOrbcd AbsorMd AbsorMd EPC Conv. Skin Surf,ice 
Do" (Ne) Do,e(Nc) Dosc(C11r)• Sediment F11ctor Arta Contact 

(mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg) (kg/mg) (cm 2/cvenl) 

- -- ·- - --- -- I--- ··-

1.04E+ol l.0E-06 2,170 
5.40E-04 1.0E-06 2,170 

I 3E-10 I.IE-JO 4 9E-1 1 7.30E-03 l.0E-06 2,170 
6.54E-02 l.0E-06 2,170 
5.40E-04 1.0E-06 2,170 

6.2E-12 5.4E-12 3.50E-05 l.0E-06 2, 170 
9.94E+oo l.0E-06 2,170 
l.82E-02 1.0E-06 2,170 
9.00E-03 l.0E-06 2,170 
1.84E-02 l.0E-06 2,170 
2.08E+ol l.0E-06 2,170 
1.12E-02 1.0E-06 2,170 
4.26E+oo 1.0E-06 2,170 
4.52E-0I 1.0E-06 2,170 
2.00E-05 l.0E-06 2, 170 
3.15E-02 l.0E-06 2, 170 
1.63E+oo 1.0E-06 2, 170 
4.45E-04 1.0E-06 2,170 
6.00E-04 l.0E-06 2,170 
8.53E-02 1.0E-06 2,170 
8.00E-04 1.0E-06 2,170 
1.87E-02 l.0E-06 2,170 
7. I0E-02 l.0E-06 2,170 

Absorbed Do" (mEfk&-d•y) • CS..1_CE.iSA.i.AE.1.ABS..U:Lt...Ell 
BWxAT 

lcao:i•bles; 

CS• Chemical Concentration in Scdimtnl (mc/ki) 
CF • Convcnion Factor (10-6 ki/mc) 
SA• Surface Area Contact (cm') 
AF • Soil to Skin Adhermce Factor (me/cm') 
A BS• Absorption Factor (unilless) 

Auumptio.m., 

EPC · Sedimtnt Data· RME 
(!Mi 
2,170111,630 (RME Child/Ad ul1) 
1.0 (RME •II r-..:epton) 
Compound Specific 

Skin Surface 
Artll Cont.1ct 

(cm1/evenl) 

8,680 
8,680 
8,680 
8,680 
8,680 
8.680 
8,680 
8,680 
8,680 
8,680 
8,680 
8,680 
8,680 
8,680 
8,680 
8,680 
8,680 
8,680 
8,680 
8.680 
8,680 
8,680 
8,680 

Adhu~ncc 
F11ctor 

(mg sed/cml) 

- -

1.0 
1.0 
I 0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
I 0 
I 0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
I 0 
1.0 
1.0 
1.0 
1.0 
1.0 

Absorption Exposure Exposurt 
Factor Frequency Dunlfion 

(unitless) (events/year) (years) 

r- -

45 6 
45 6 

0.001 45 6 
45 6 
45 6 

0.0 1 45 6 
45 6 
45 6 
45 6 
45 6 
45 6 
45 6 
45 6 
45 6 
45 6 
45 6 
45 6 
45 6 
45 6 
45 6 
45 6 
45 6 
45 6 

Y.o:iables: 

EF • Exposure Frcquency (events/year) 
ED• Exposure OurAtion (years) 
BW • Bodyweigh1 (kc) 
AT• Avenging Time (days) 

Exposure 
Dun1 tion 

(years) 

--

24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 

Body Body A,·rn1ginz 
Weight Weight Time 

(kg) (kg) 

- -
(days) 

O,ild(Ntj ! Adult(Nc) f 

15 70 2,1 90 8,760 
15 70 2,190 8,760 
15 70 2,1 90 8.760 
15 70 2,190 8.760 
15 70 2,190 8,760 
15 70 2,190 8.760 
15 70 2,190 8,760 
15 70 2,190 8.760 
15 70 2,190 8,760 
15 70 2,190 8,760 
15 70 2, 190 8,760 
15 70 2, 190 8,760 
15 70 2,190 8,760 
15 70 2,1 90 8,760 
15 70 2, 190 8,760 
15 70 2, 190 8,760 
15 70 2,190 8,760 
15 70 2,190 8,760 
15 70 2,190 8.760 
15 70 2,190 8,760 
15 70 2,190 8,760 
15 70 2, 190 8,760 
15 70 2, 190 8,760 

As.sumptioru: 

45 (RM[• All Rtsidcnts)(Asst!sor derind) 
JO (RM E al I Residence) 
15 k& (child) 70 kz (•dult) 
6 x 365 Child 24 x 365 Adul1 (Ne), 70 x 365 (Cor) 

No ttS; ------------------------------------------------·-- - ------- --
Cells in this table were intentionaHy left blank due to a lack of toxicity data or absorption factor. 
USEPA Region 2 recommends qu anti fy ing dermaJ exposure only for cadmium, arsenic, PCBs, dioxins/furMs and pentachlorophenol, since credible absorption factors (ABS) arc nol available for other chemicals of concern. 
• Adu lt and Child intalces weighted according to Risk Assessmen t Guidance for Sup<Tf\md (RAGS) Part B (USEPA 1991 ). 

The tern, (SA x ED I BW) in the in take equation, above is calculated as: [SA(child) x ED(child) / BW(child) + SA(adult) x ED(adult) / BW(adult)) 
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J:ABLE G-30 
CALCULATION OF NONCARCINOGENIC AND CARONOGENIC RISKS 

FROM DERMAL CONT ACT TO SEDIMENT 
RESIDENTIAL EXPOSURE (FUTURE LAND USE) 

REASONABLE MAXIMUM EXPOSURE (RME) 
SENECA ARMY DEPOT, ROMULUS, NEW YORK - SEAD 25 

Adult Chi ld AdullfChild Adull 
CDI CDI CDI Der mal Dermal Hazard 

Child 
Hazard 

I Analyte (Ne) (Ne) (Car) RID Slope Factor Quotienl I Quotient 

I (m '"'"•davl (mollrn-dav) (mo /lrn.davl (mollrn-dav) (mollrn-dav)-1 

I 
I jYl>!ll1ik_iliganin 
I : 

2-Butanone 6 .OE-O1 NA 
Acetone I.OE-OJ NA 
Carbon Disulfide I.OE-OJ NA 

I 
Toluene 2.OE-O 1 NA ! 
S.<mixnlaJile..Qrgani<J ' 

I 
I 

' 
2-Methylnaphlhalene NA NA 
Acenaphthene 6.OE-O2 NA 
Acenaphthylcne NA NA 
Anthracene J .OE-O1 NA i 
Benzo(a)anthracene NA J .7E-O1 
Benzo[a]pyrcne NA I.BE-t-0 1 

! Benzo(b)fluoranthene NA 3.7E-O1 
Benzo(g,h,i)perylene NA NA ! Benzo[k]fluoranthene NA 7.JE-O2 
Carbazole NA 2.OE-O2 
Chrysene NA 3.7E-O2 
Di-n-butylphthalate 9 .OE-O2 NA I 
Dibenz(a,h)anthracene NA J .7E-t-OO I Dibenzofuran NA NA 

i Fluoranthene 4.OE-O2 NA 
Fluorene 4.OE-O2 NA I 

lndeno[ 1,2,3-cd)pyrene NA 7.JE-O1 : 
Naph1halene NA NA ! Phenanthrene NA NA I 
Pyrene 3.OE-O2 NA 

jr...1ici.dn i 
4,4'-DDD 5.OE-O4 2.4E-OI 

I 
I 

4,4'-DDE NA NA 
4,4'-DDT 5.OE-04 3.4E-OI I Aldrin 3.OE-O5 l.7E-t-Ol 
Endosulfan sulfate 5.OE--05 NA I 
Endrin aldehyde NA NA I 
Endrin ketone NA NA i Heptachlor 5.OE-04 4 .SE-t-00 
Heptachlo r epoxide UE-O5 9. IE-t-00 I 
alpha-Chlordane 6 .OE-O5 UE-t-00 
beta-BHC NA I.BE-t-00 I 
gamma-Chlordane NA NA I 

I 
Mm!, I 
Aluminum NA NA i 
Antimony 4.OE--04 NA I 
Arsenic I.IE-JO UE-1O 4 .9E-11 3. IE--04 l.7E-t-OO 4E--07 I 
Barium 7.OE--01 NA 
Beryllium 5.OE-t-00 4.JE--03 
Cadmium 5.4E-12 6 .2E-12 8 .JE-O3 NA 6E-1O 
Calcium NA NA 
Chromium I.OE--04 NA 
Cobah NA NA 
Copper 8.OE-O2 NA 
Iron NA NA I 
Lead NA NA 
Magnesium NA NA I 
Manganese 5.OE-O3 NA I 
Mercury I 3.OE-04 NA 
Nickel 4.OE-O1 NA i 
Potassium NA NA i Selenium 8.JE-O3 NA I 
Sil ver 5.OE-O3 NA 

I Sodium NA NA 
Thallium 

I 

8.OE-O5 NA I 
I 

Vanadium 7.OE-O3 NA I Zinc 6 .OE-O1 NA 

I ; I I Tolals • HQ & CR I 4E-O7 

Hazard Quotient - Chronic Daily Intake (Noncarcinogenic)/ Reference Dose (Oral) 
Cancer Risk - Ch..-onic Dai ly Intake Cardno enic x Slo e Factor Oral 

Note Cells in this table were intentionally left blank due to a lack of toxicity data 
US EPA Region 2 recommends quantifying dermal exposure onl y for cadmium, arsenic. PCBs. dioxins/furans and pentachlorophenol. 
since credible absorption fac tors (ABS) arc not available for other chemicals of concern 
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Child 
-

Adult Adult/Child 
lnlAke lnt•ke lnhlke" 

An,tlyte I (Ne) (Ne) (Cu) 
(mg/kg-day) (mg/kg-day) (mg/kg-day) 

- ·-- ·- -- -

Y.ohuile_Org,-nics 

2-Butanonc 9 9E-09 I IE-09 
Acetone 9 9E-09 I IE-09 
Carbon Disulfide 9.9E-09 I.IE-09 
Toluene 9 9E-09 1.IE-09 

Scmiv_olAtile_Org11.nics 

2-Methylnaphthalenc 
Accnaphthcne 7 4E-07 7.9E-08 
Acenaphthylenc 
Anthraccne 7.4E-07 7 9E-08 
Bcnzo(a)anthraccne 9. IE-08 
Bcnzo(a]pyrcnc 9. IE-08 
Benzo(b )fluoranthene 9. IE-08 
Benzo(g.h, i)pcrylene 
Bcnzo(kJf1uoranthene 9. IE-08 
Carba.zolc 9 IE-08 
Chryscnc 9 IE-08 
Di-n-butylphthalate 7.4E-07 7 9E-08 
Dibenz(a, h )anthracenc 9. IE-08 
Dibcnzofuran 
Fluoranthenc 7 4E-07 7.9E-08 
Fluorenc 7.4E-07 7.9E-08 
lndeno( 1,2,3-cd]pyrene 9. IE-08 
Naphtha lene 
Phcnanthrcnc 
Pyrenc 7.4E-07 7 9E-08 

f..est icides 

4,4'-DDD 3.7E-09 4.0E-10 4.5E-10 
4,4'-DDE 
4,4'-DDT 3.7E-09 4.0E-10 4.5E-10 
Aldrin 1.9E-09 2.0E-10 2.JE-10 
Endosulfan su lfate 3 7E-09 4.0E-10 
Endrin aldehyde 
Endrin ketone 
Heptachlor l.9E-09 2.0E-10 2.JE- 10 
Heptachlor epoxide 1.9E-09 2.0E- 10 2.JE-10 
alpha-Chlordane l.9E-09 2.0E-10 2.JE- 10 
beta-BHC 2.JE- 10 
;amma-Ch_!_ordane 

l,·\1111tnn\u1tn111r-.11\A?5?Sri\ri!i.k\ri!lkt11bl\SFORK?5R \NK.4 

TABLE G-31 
CALCULATION OF INTAKE FROM THE INGESTION OF ONSITE SEDIMENT 

RESIDENTIAL EXPOSURE (FUTURE LAND USE) 
REASONABLE MAXIMUM EXPOSURE (RME) 

----
EPC 

Sedimenl 
(mg/kg) 

6 OOE-03 
6.00E-03 
6.00E-03 
6.00E-03 

4.50E-0 1 
4.50E-OI 
4.50E-O I 
4.50E-OI 
4.50E-O l 
4.50E-O I 
4.50E-OI 
4.SOE-01 
4.50E-O I 
4.50E-O I 
4.50E-O I 
4.50E-O l 
4 50E-OI 
4.50E-OI 
4.50E-OI 
4.50E-0 1 
4.50E-O I 
4.50E-OI 
4.50E-OI 
4.50E-OI 

2.25E-03 
2.25E-03 
2.25E-03 
1.15E-03 
2.25E-03 
2.25E-03 
2.25E-03 
1.15E-03 
1.15E-03 
l.15E-03 
1.1 5E-03 
l.15E-03 

SENECA ARMY DEPOT, ROMULUS, NEW YORK - SEAD 25 

-c-
ln 

(mg 

- -·--·--..-- -
Adult 

Ingeslion Conv. 
R111e F11c1or 

) (mg sed/day) (kg/mg) 

-· ·- ---

100 I OE-06 
100 1.0E-06 
100 I OE-06 
100 I OE-06 

100 I.OE-06 
100 I.OE-06 
100 1.0E-06 
100 I.OE-06 
100 I.OE-06 
100 I.OE-06 
100 I.OE-06 
100 I.OE-06 
100 1.0E-06 
100 I.OE-06 
100 1.0E-06 
100 I OE-06 
100 1.0E-06 
100 1.0E-06 
100 I.OE-06 
100 1.0E-06 
100 1.0E-06 
100 I.OE-06 
100 I.OE-06 
100 I .OE-06 

100 1.0E-06 
100 I.OE-06 
100 I.OE-06 
100 I.OE-06 
100 1.0E-06 
100 I.OE-06 
100 1.0E-06 
100 I.OE-06 
100 I.OE-06 
100 I.OE-06 
100 I.OE-06 
100 1.0E-06 

-....-·-- -
Fuclion Exposure 
Ingested Frequency 
(unitless) (days/year) 

---- t-- --- - ·-

I 45 
I 45 
I 45 
I 45 

I 45 
I 45 
I 45 
I 45 
I 45 
I 45 
I 45 
I 45 
I 45 
I 45 
I 45 
I 45 
I 45 
I 45 
I 45 
I 45 
I 45 
I 45 
I 45 
I 45 

I 45 
I 45 
I 45 
I 45 
I 45 
I 45 
I 45 
I 45 
I 45 
I 45 
I 45 
I 45 

Child 
Exposure 
DurAtion 

(years) 

--· 

6 
6 
6 
6 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

10130198 

- . Adult-Adult Child 
Exposure Body Body A,·er,1ging 
Duution Weight Weight Time 

(years) (kg) (kg) 

-·-·-··----- ---- - - ·••·• -· ~i 
- ~Y~L 

ld(Nc) 1 Adt~t(Ne) C:1r 
I 

24 15 70 2, 190 8,760 25,550 
24 15 70 2. 190 8,760 25 ,550 
24 15 70 2, 190 8.760 25,550 
24 15 70 2 190 8,760 25.550 

24 15 70 2 190 8,760 25. 550 
24 15 70 2 190 8,760 25,5 50 
24 15 70 2 190 8,760 25,550 
24 15 70 2 190 8,760 25.550 
24 15 70 2 190 8,760 25.550 
24 15 70 2 190 8,760 25.550 
24 15 70 2 190 8,760 25,550 
24 15 70 2 190 8.760 25,550 
24 15 70 2 190 8,760 25,550 
24 15 70 2, 190 8,760 25,550 
24 15 70 2, 190 8,760 25,550 
24 15 70 2. 190 8,760 25,550 
24 15 70 2, 190 8,760 25 ,550 
24 15 70 2, 190 8,760 25,550 
24 15 70 2, 190 8,760 25. 550 
24 15 70 2, 190 8,760 25,550 
24 15 70 2, 190 8,760 25.550 
24 15 70 2, 190 8,760 25 ,550 
24 15 70 2, 190 8,760 25,550 
24 15 70 2, 190 8,760 25,5 50 

24 15 70 2, 190 8,760 25.550 
24 15 70 2, 190 8,760 25,550 
24 15 70 2, 190 8,760 25,550 
24 15 70 2. 190 8,760 25,550 
24 15 70 2, 190 8,760 25,5 50 
24 15 70 2, 190 8,760 25,550 
24 15 70 2, 190 8,760 25 ,550 
24 15 70 2, 190 8,760 25,550 
24 15 70 2, 190 8,760 25,5 50 
24 15 70 2, 190 8.760 25, 550 
24 15 70 2, 190 8,760 25,550 
24 15 70 2, 190 8,760 25./50 

P~na 1 nf? 



Melol, 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 

Lc.d 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

EQUATION: 

An11lytt 

TABLE G-31 (CON'T) 
CALCULATION OF INTAKE FROM THE INGESTION OF O NSITE SEDIMENT 

RESIDENTIA L EXPOSURE (FUTURE LAND USE) 
REASONABLE MAXIMUM EXPOSURE (RM[) 

SENECA ARMY DEPOT, ROM ULUS, NEW YORK. SEAD 25 

C hild I Aduil • 1 Ad ult/Child I T. Child lnt,1ke Intake lntJ11ke • EPC lngtstion 
(Ne) (Ne) (Cor) Sed iment Rate 

(mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg) (mg sed/day) 

I 04E+0I 200 
8 9E- I0 9 SE-11 S.40E-04 200 
l.2E-08 l.3E-09 1.SE-09 7.J0E-03 200 
1.I E-07 l.2E-08 6.S4E-02 200 
8 9E- 10 9 SE-1 1 I IE- 10 S.40E-04 200 
S 8E-11 6 2E-l2 3 SOE-OS 200 

9.94E+OO 200 
3 0E-08 J 2E-09 l.82E-02 200 

9.00E-03 200 
J 0E-08 l .2E-09 I 84E-02 200 

2 08E+0 I 200 
I l2E-02 200 

4.26E+OO 200 
7 4E-07 8 0E-08 4 S2E-0I 200 
l.JE- 11 3 SE-12 2.00E-05 200 
S 2E-08 S SE-09 J . ISE-02 200 

l .6JE+OO 200 
7.JE-10 7 8E-11 4.4SE-04 200 
9 9E-I0 I IE-10 6 .00E-04 200 

8.SJE-02 200 
l.3E-09 1.4E- 10 8.00E-04 200 
J . IE-08 l .J E-09 I 87E-02 200 
I 2E-07 I JE-08 7 I0E-02 200 

lnloke (mg/kg-d•y) = CS. x..lR.1..CT.J...£.u..EE.U:D 
BWxAT 

}'.11rjables_: 

"A dUI 
lngest i 

R11te 
(mg sed/d 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

----

CS • Chemic11I Concentration in Sediment (mg sediment/kg) 
IR • Ingestion Rate (mg ,edimtnt/d11y) 
CF• Conversion Factor (10-6 kg/mg) 
Fl • Fntclion Ingested (unitless) 
EF • Exposure Frequency (days/ycu s) 
ED • Exposure Duration (years) 
BW = Bodywe;ghl (kg) 
AT - Averaging Time (d11ys) 

·-· ·-·····- ·--

,n 

,y) 

. -·· --- ·-r- -· ·-- -- Ch;Jd ___ 

Conv. Fraction Exposure 
F•clor Ingested Frequency 

(kg/mg) (unitless) (days/year) 

-· -·- ·- - - -----

I.0E-06 I 45 
1.0E-06 I 45 
I.0E-06 I 45 
1.0E-06 I 45 
I.0E-06 I 45 
I.0E-06 I 45 
I.0E-06 I 45 
1.0E-06 I 45 
1.0E-06 I 45 
I .0E-06 I 45 
I .0E-06 I 45 
1.0E-06 I 45 
I.0E-06 I 45 
I .0E-06 I 45 
1.0E-06 I 45 
1.0E-06 I 45 
1.0E-06 I 45 
i.0E-06 I 45 
1.0E-06 I 45 
1.0E-06 I 45 
I.0E-06 I 45 
1.0E-06 I 45 
I.0E-06 I 45 

A:s:s umpti.ons: 

[ PC· Sedimtnl Dala • RM[ 
100 (RM[ Adult)/ 200 (RM[ Child) 
10-6 

Exposure 
Dur1tion 

(years) 

- ·- -- -- . 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

45 ( RME 111 residents) equ1ls surf1cc w1tcr exposure 
30 (RME ol I Re,;dtnct) 
70 (Adult male)/ 15 (Child 6-7) 
6 x 365 Child 24 x 365 Adult (NC), 70 x 365 (C) 

Note · Cel ls in th is tab le were intentionally lefl blank due 10 a lack of tox.ic ity data. 
• Adult and Child int,kcs weighted according to Risk Assessment Guidance for Supcrfund (RAGS) Part B (USEPA 1991). 

The 1erm (IR x ED / BW) in the intake equation, above is calculated as · [IR(chHd) x ED(child) / BW(child) + IR(adult) x ED(adu lt) / BW(adult)) 
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Adult --~ -
Exposure Body 
Duntion Weight 

(years) (kg) 

- -- -

24 IS 
24 15 
24 IS 
24 15 
24 IS 
24 IS 
24 IS 
24 IS 
24 IS 
24 IS 
24 IS 
24 IS 
24 IS 
24 IS 
24 IS 
24 IS 
24 IS 
24 IS 
24 IS 
24 IS 
24 IS 
24 IS 
24 IS 

- ~ 
Body 

Weighl 
(kg) -----
-- _ C:::h;Jd(Nc) 

70 2,190 
70 2,190 
70 2.1 90 
70 2. 190 
70 2. 190 
70 2.1 90 
70 2.190 
70 2.190 
70 2.190 
70 2. 190 
70 2.190 
70 2. 190 
70 2,190 
70 2, 190 
70 2. 190 
70 2. 190 
70 2. 190 
70 2. 190 
70 2.190 
70 2. 190 
70 2. 190 
70 2. 190 
70 2. 190 

,'er11ging 
Time 

(~ y!)_ 
_clult(Ne) 

8.760 
8.760 
8,760 
8.760 
8.760 
8.760 
8.760 
8.760 
8.760 
8,760 
8,760 
8.760 
8.760 
8,760 
8,760 
8.760 
8,760 
8.760 
8,760 
8.760 
8.760 
8,760 
8.760 

10130198 

Cor 

25.550 
25.550 
25,550 
25.550 
25.550 
25.550 
25.550 
25.SS0 
25.SS0 
25.550 
25.SS0 
25.550 
25,550 
25.SS0 
25. SS0 
25.550 
25.550 
25.SS0 
25.550 
25.550 
25.550 
25,550 
25.550 
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-

Analyte 

- - -- - - •. 

YQ!atilc_Organics 

2-Butanone 
Acetone 
Carbon Disulfide 
Toluene 

Sl:.milcl>Ja.tile_O.rga n ics 

2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo[ a ]pyrene 
Benzo(b )fl uoranthene 
Benzo(g,h,i)perylene 
Benzo[k ]fl uoranthene 
Carbazole 
Chrysene 
Di-n-butylphthalate 
Dibenz(a,h)anthracene 
Dibenzofuran 
Fl uoranthene 
Fluorene 
Indeno[l ,2,3-cd]pyrene 
Naphthal ene 
Phenanthrene 
Pyrene 

l'..esJi.cides 

4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Aldrin 
Endosulfan sul fate 
Endrin aldehyde 
Endrin ketone 
Heptachlor 
Heptachlor epoxide 
alpha-Chlordane 
beta-BHC 
!gamma-Chlordane 

h:leng\seneca\s2526n'\risklrisktabl\SEDRK25R.WK4 

TABLE G-32 

CALCULATION OF NONCARCINOGENJC AND CARCINOGENIC RISKS 
FROM THE INGESTION OF ONSITE SEDIMENT 
RESIDENTIAL EXPOSURE (FUTURE LAND USE) 

REASONABLE MAXIMUM EXPOSURE (RME) 
SENECA ARMY DEPOT, ROMULUS, NEW YORK - SEAD 25 

Child 
-

Adult/Child Adult Adu lt 
CDI CDI CDI RID Oral Hazard 
(Ne) (Ne) (Ca r) Slope Factor Quotient 

(_mg/~g-day) (mg/kg-day) (mgz.kg-~) >--("!~It~~ ~~g-da)')-1 

1.06E-09 9.9E-09 6.0E-01 NA 2E-09 
1.06E-09 9.9E-09 I.OE-01 NA IE-08 
l.06E-09 9.9E-09 I .OE-01 NA IE-08 
1.06E-09 9.9E-09 20E-OI NA SE-09 

NA NA 
7.93E-08 7.4E-07 6.0E-02 NA IE-06 

NA NA 
7.93E-08 7 4E-07 30E-O I NA 3E-07 

9.1 E-08 NA 7.3E-Ol 
9. IE-08 NA 7.3E+OO 
9. IE-08 NA 7.3E-Ol 

NA NA 
9.IE-08 NA 7.3E-02 
9. IE-08 NA 2.0E-02 
9. IE-08 NA 7.3E-02 

7.93E-08 7.4E-07 I.OE-0 1 NA SE-07 
9 . IE-08 NA 7.3E+OO 

NA NA 
7.93E-08 7.4E-07 4.0E-02 NA 2E-06 
7.93E-08 7.4E-07 4.0E-02 NA 2E-06 

9.1 E-08 NA 7.3E-01 
NA NA 
NA NA 

7.93E-08 7.4E-07 3.0E-02 NA 3E-06 

3.96E-1 0 3.7E-09 4.SE- 10 5.0E-04 2.4E-01 SE-07 
NA NA 

3.96E-I O 3.7E-09 4.SE-10 5 OE-04 3.4E-Ol SE-07 
203E- IO l.9E-09 2.3E-IO 3.0E-05 1.7E+OI 7E-06 
3.96E-IO 3.7E-09 5.0E-05 NA SE-06 

NA NA 
NA NA 

2.03E-I O l.9E-09 2 .3E-IO 5 OE-04 4.5E+OO 4E-07 
203E-IO 1.9E-09 2.3E- IO l .3E-05 9. IE+OO 2E-05 
2.03E-IO l.9E-09 2.3E-10 6.0E-05 1.3E+OO 3E-06 

2.3E-10 NA 1.8E+OO 
NA NA 

10/30/98 

------
Child 

Hazard Cancer 
Quotient Risk 

·---

2E-08 
IE-07 
IE-07 
SE-08 

IE-05 

2E-06 
7E-08 
7E-07 
7E-08 

7E-09 
2E-09 
7E-09 

7E-06 
7E-07 

2E-05 
2E-05 

7E-08 

2E-05 

7E-06 lE-10 

7E-06 2E-IO 
6E-05 4E-09 
7E-05 

4E-06 IE-09 
IE-04 2E-09 
3E-05 3E-10 

4E-IO 
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Meta ls 

Aluminum 
Antimony 
Arsen ic 
Barium 
Beryllium 
Cadmium 
Calci um 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potass ium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Analyte 

Totals - HQ & CR 

TABLE G-32 (CON'T) 

CALCULATION OF NONCA RCINOGENIC AND CARCINOGENIC RISKS 
FROM THE INGESTION OF ONSITE SEDIMENT 
RESIDENTIAL EXPOSURE (FUTURE LAND USE) 

REASONABLE MAXIMUM EXPOSURE (RME) 
SENECA ARMY DEPOT, ROMULUS, NEW YORK - SEAD 25 

Ad ult I C 
CDI 
(Ne) 

(mg/kg-day) J (mg 

9.51 E- 11 
1.29E-09 
1.15E-08 
9.51 E-11 
6.16E- 12 

3.21E-09 

3.24E-09 

7.96E-08 
3.52E-12 
5.55E-09 

7.84E- 11 
1 06E- 10 

1.41E- 10 
3.29E-09 
l.25E-08 

8.9 
1.2 
I. 
8.9 
5. 

3.0 

3.0 

7.4 
3.3 
5.2 

7.3 
9.9 

I. 
3. 
I. 

hild 
:DI 
lie) 
:g-day) 

E- 10 
E-08 
E-07 
E-1 0 
E- 11 

E-08 

E-08 

E-07 
E-11 
E-08 

E-1 0 
E- 10 

E-09 
E-08 
E-07 

------

Adult/Child- -- - - --- --- --

CDI RID Ora l 
(Car) Slope Factor 

{mg/kg-day) _ ~ mg~g-d~y) __ (~ g/l<g-day)_:_1_ 

NA NA 
4.0E-04 NA 

1.SE-09 3.0E-04 18E+OO 
7.0E-02 NA 

1.I E- 10 5.0E-03 4.3E+OO 
5.0E-04 NA 

NA NA 
5.0E-03 NA 

NA NA 
4.0E-02 NA 

NA NA 
NA NA 
NA NA 

5.0E-03 NA 
3.0E-04 NA 
2.0E-02 NA 

NA NA 
5.0E-03 NA 
5.0E-03 NA 

NA NA 
8.0E-05 NA 
7.0E-03 NA 
3.0E-0 1 NA 

Adult 
Hazard 

Quotient 

--- ·-- --

2E-07 
4E-06 
2E-07 
2E-08 
I E-08 

6E-07 

8E-08 

2E-05 
IE-08 
3E-07 

2E-08 
2E-08 

2E-06 
SE-07 
4E-08 

7E-OS 

Hazard Quotient = 
Cancer Risk 

Chronic Daily Intake (Noncarcinogenic)/ Reference Dose (Oral) 
= Chronic Daily Intake (Carcinog~ x Slo~acto_!:_(~ 

NoteTeils inth is ta-ble were intentionall y lefi blank due t o a lack of toxicity data. 
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---
Child I 

Hazard Cancer 
Quotient Risk 

~--- ---------

2E-06 
4E-05 3E-09 
2E-06 
2E-07 SE-10 
IE-07 

6E-06 

8E-07 

IE-04 
IE-07 
3E-06 

I E-07 
2E-07 

2E-05 
4E-06 
4E-07 

6E-04 2E-06 

--------
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Table G-33 
Comparison of Exposure Point Concentrations Used 

in Calculating Risk After Implementation of Surface Water 
Remedial Actions 

COMPOUND 

Volatile Organics 

Acetone 

Seneca Army Depot, Romulus, New York- SEAD 25 

EPC calculated EPCs After Achieving 

1n Baseline Risk Assessmen Clean-Up Goals (mg/L) 

, RI Report May 1998 (1) NYSDEC SWQS-C 

m /k 

9.54E-03 9.54E-03 

Semivolatile Organics , 

Di-n-butylphthalate 
Dibenzofuran 
Diethylphthalate 
Pyrene 

Metals 

Aluminum 
Arsenic 
Barium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 

1.08E-02 
7.30E-03 
1.00E-02 
7.19E-03 

2.23E+0l 
1.66E-03 
5.75E-02 
8.18E+0l 
2.16E-03 
8.92E-04 
7.91E-03 
1.79E+0l 

1.08E-02 
7.30E-03 
1.00E-02 
7.19E-03 

2.23E+0l 
l .66E-03 
5.75E-02 
8.18E+0l 
2.16E-03 
8.92E-04 
7.91E-03 
1.79E+0l 

Source 

!BRAEPC 
I 
I 

I 

IBRAEPC 
IBRAEPC 
IBRAEPC 
IBRAEPC 

jBRAEPC 
1BRAEPC 
'. BRAEPC 
IBRAEPC 
IBRAEPC 
BRAEPC 
1BRAEPC 
1BRAEPC 

Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Silver 
Sodium 
Vanadium 
Zinc 

6.00E-03 1.80E-03 INYSDEC SWQS-C 
1.03E+0l 1.03E+0l 
2.72E-02 2.72E-02 
3.30E-05 3.30E-05 
2.76E-03 2.76E-03 
7.62E+00 7.62E+00 
5.08E-04 5.08E-04 
l.58E+02 l.58E+02 
2.96E-03 2.96E-03 
4.49E-02 4.49E-02 

(1) EPCs calculated as described in Section 6.2.4 of RI Report, May 1998 

EPC - Exposure Point Concentration 
BRA - Baseline Risk Assessment 

h:\seneca\sead25\fs\dfinal\app\appg\epcsoi l.wk4 
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TABLE G-34 

CALCULATION OF ABSORBED DOSE FROM DERMAL CONTACT TO SURFACE WATER (while W,ding) 
RESIDENTIAL EXPOSURE (FUTURE LAND USE) 

An11lyte 

! --
1Voh11ilc Or1:;1nics 

1Acetone 

Se- mivohr1tile Orianics 

Oi-n-butylphthala1e 
Dibcnwfuran 
Diethylphthalate 
Pyrene 

Met11ls 

Aluminum 
Arsenic 
Barium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Silver 
Sodium 
Van&dium 

Zinc 

EQUATION: 

Child . - AJ;;"Jj A dult/Chiid 
Abso rbed Absorbed Absorbed I Dose (Ne) Dose(Nc) Dose (C,uV 
(m~1.1--J.o~) (m[lll.e.•<lli~) (m@./L:p.-<l11~) 

I JE-07 I IE-07 

I J.6E-05 J. IE-05 

l 4E-06 2.9E-06 
I 4E-04 l.2E-04 

l 0E-08 2.SE-08 I I IE-08 
I.0E-06 8.BE-07 

l .9E-08 l .JE-08 

1.4E-07 l.2E-07 
l .2E-04 2.7E-04 

4.BE-07 4.2E-07 
5.9E-I0 5.0E- 10 
4.9E-09 4.2E-09 

5.4E-09 4.7E-09 

5.JE-08 4.5E-08 
4.BE-07 4. IE-07 

Absorbed Dose (mcfkc·dJ1y) ,.. 

Yaciahles: 

I 
1 Absorbed EPC I Oose/E,•cnt SurfAct W. 

(mp-cm' -c\c::111) (m[l/1 .) 

I 
I 

7 50E-09 9.54E-0J 

2.0JE-06 1.0BE-02 
2.92E-06 7.J0E-0l 
1.BBE-07 1.00E-02 
7.81 E-06 7.19E-0l 

2 ZJE-05 2.ZJE+ol 
l .66E-09 l .66E-0l 
5 75E-08 5.7lE-02 
8 18E-05 8. IBE+o l 
2 16E-09 2.16E-0l 
J 57E- 10 8.92E-04 
7 91E-09 7.91E-0J 
I 79E-05 l.79E+o l 
7.20E-12 I BOE-OJ 
1.0JE-05 l.0JE+0 I 
2 72E-08 2 72E-02 
J.J0E-1 1 J .J0E-05 
2.76E-I0 2. 76E-0J 
7:62E-06 7.62E+o0 
J .05E-1 0 5.0BE-04 
l.lB E-04 U BE+o2 
2.96E-09 2.96E-0l 
2.69E-08 4.49E-02 

DA.x.SA..xJ:Lu:I) 
BW, AT 

DA • Absorbed Dose per Event (mg-cm1/e,·ent) 
SA • Surface Area Contact (cm1

) 

REASONABLE MAXIMUM EXPOSURE (RME) 
SENECA ARMY DEPOT, ROM ULUS, NEW YORK. SEAD 25 

Child - ·------- ,-- -- - - ------,........---· 
Adult Kp Child Adult 

Skin Surface Skin Surface Perrm:ability Exposure Ex po:rnre Exposure Ex posure 
\ru Contnct Aru Con tact Coefficient Time Frequency Dur11tion Duntion 

(cm' ) (cm') (cn\/hr) (hour~/<lny) (duyMycnr) (ycnr~) (yc::11r.1) 

- ·- . ·-- .. ---

2. 170 R.680 5.7E-04 I 45 6 24 

2.170 8.680 J .JE-02 I 45 6 24 
2.170 8,680 l.lE-0 1 I 45 6 24 
2.170 8.680 4 .BE-0l I 45 6 24 
2.170 8,680 l .2E-0 l I 4l 6 24 

2.170 8,680 I.OE-OJ I 45 6 24 
2. 170 8,680 I.OE-OJ I 45 6 24 
2.170 8.680 I.OE-OJ I 45 6 24 
2,170 8.680 I.OE-OJ I 45 6 24 
2. 170 8,680 I.OE-OJ I 45 6 24 
2. 170 8.680 4.0E-04 45 6 24 
2.170 8.680 I.OE-OJ 45 6 24 
2. 170 8.680 I.OE-OJ 45 6 24 
2,170 8.680 4.0E-06 45 6 24 
2,170 8.680 I.OE-OJ 45 6 24 
2.170 8,680 I.OE-OJ 45 6 24 
2,170 8.680 I.OE-OJ 45 6 24 
2,170 8,680 1.0E-04 45 6 24 
2,170 8,680 I.OE-OJ 45 6 24 
2.1 70 8,680 6.0E-04 45 6 24 
2,170 8,680 I.OE-OJ 45 6 24 
2.170 8,680 I.OE-OJ 45 6 24 
2,170 8.680 6.0E-04 45 6 24 

Assumptiom:: Yariobles: 

C11lculated from EPA, 1992 EF • Exposure Frequency (days/yur) 
8,68012,170 (RME Adult/Child) ED• E:a:po!lurt: Dun1rion (yun) 

Kp • Pumeability Coefficient (cm/hour) 
ET • Exposure T ime (houn/d11y) 

Compound Speci fic, EPA, 1992 CF • Vol. Conv. Factor (1 U lOOO cm') 
I (RME oil residents) BW • Bodyweicht (kc) 

Tao -= Lac time (hours) Compound Specific, EPA, 1992 AT• Averag:ini Time (days) 

------- --·· - ______ ---------~B-~~B~u~ng_t Model Value 
Note Cells in this table were intentionally left blank due to a lack of toxicity data. 
• Adult and Child in lakes weigh1ed according 10 Risk Assessment Guidance for Superfund (RAGS) Part B (USEPA 199 1) 

The term (SA x ED / BW) in the intake equarion. above is calculated as: [SA(child) x ED(chi ld) / BW(child) + SA(adult) x ED(adult) / BW(adult)] 

h:leng\seneca\s2526r1\/11ktabl\/11kl25\swr1<25r.wk4 

------
Volumetric 

Conv. Factor B 
( llitcr/ lOOOc::m') (uni lbJ) 

--L._ ___ 

I.OE-OJ 5.9E-05 

I.OE-OJ I.JE+-00 
I. OE-OJ I.J E+-00 
I. OE-OJ J .0E-02 
I.OE-OJ 7.6Et-OO 

I.OE-OJ 
I.OE-OJ 
I.OE-OJ 
I.OE-OJ 
I.OE-OJ 
I.OE-OJ 
I.OE-OJ 
I.OE-OJ 
I.OE-OJ 
I.OE-OJ 
I.OE-OJ 
I.OE-OJ 
I.OE-OJ 
I.OE-OJ 
I.OE-OJ 
I.OE-OJ 
I.OE-OJ 
I.OE-OJ 

Ass.u.mp.ti_ons: 

45 (Upper bound limit) 
30 (RME at l Residence) 
0.001 
70 (Adult) JO (Child) 

Child 
Body 

Tou Weight 
(hou~) Cke> 

-

1.9E-0I 15 

4.l0 l l ' 
9.JE-01 15 

2.00 15 
1.48 15 

15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 

6 • 365 Child 24 • 365 Adult (Ne), 70 x 365 (Car) 
Compound Specific, EPA, 1992 

10/30/98 

.. 
Adult 
Body Averaging 

Weight T imt 

Cke> -- (d.i~ !l . 
C.lld_(:-.:c) Adw11~~)-

70 2.190 8.760 25.l50 

70 2.190 8,760 25.550 
70 2, 190 8,760 25.550 
70 2. 190 8.760 25.550 
70 2. 190 8.760 25.550 

70 2.190 8,760 25.550 
70 2. 190 8.760 25.550 
70 2,190 8.760 25.550 
70 2, 190 8.760 25.550 
70 2,190 8.760 25,550 
70 2,190 8.760 25,550 
70 2.190 8.760 25.550 
70 2, 190 8.760 25.550 
70 2,190 8.760 25.550 
70 2,190 8,760 25,550 
70 2,190 8.760 25.550 
70 2.190 8.760 25,550 
70 2,190 8.760 25.550 
70 2,190 8.760 25,550 
70 2,190 8,760 25.550 
70 2,190 8.760 25.550 
70 2,190 8,760 25.550 
70 2.190 8.760 25.550 

_j 
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Ana lyte 

V 

A 

olatile Organics 

cetone 

I ,s emivolati le Organics 

,D 
D 

ID 
p 

i-n-butylphthalate 
ibenzofuran 
iethylphthalate 
yrene 

etals 

A 
·A 
:s 

luminum 
rsenic 
arium 

ic 
1c 
,c 

alcium 
hromium 
obalt 
opper re 

,I 
'L 
M 
M 
M 
N 
p 
,s 
s 
V 
z 

ron 
ead 
agnesium 
anganese 
ercury 
ickel 
otassium 
il ver 
odium 
anadium 
inc 

T otals-HQ & CR 

-

i 

I 

I 
I 

I 
I 
I 

I 
I 

I 

I 

I 
I 
! 
I 

TABLE G-35 

CALCULATION OF NONCARCINOGENIC AND CARCINOGENIC RISKS 
FROM DERMAL CONTACT TO SURFACE WATER (WHILE WADING) 

RESIDENTIAL EXPOSURE (FUTURE LAND USE) 
REASONABLE MAXIMUM EXPOSURE (RME) 

SENECA ARMY DEPOT, ROMULUS, NEW YORK - SEAD 25 

Adult Child Adult/Chi ld Adult 
CDI CDI CDI Dermal Dermal Hazard 
(Ne) (Ne) (Car) RID Slope Factor Quotient 

(mg/kg) (mP/lrn\ (mg/kg) (mg/kg/day) (mg/kg-day)-1 

I 

I. I E-07 1 JE-07 I.0E-01 NA IE-06 

I 
3.6E-05 I 9.0E-02 3.1 E-05 

I 

NA 3E-04 
NA NA 

2 .9E-06 3.4E-06 8.0E-01 NA 4E-06 
l .2E-04 l.4E-04 3.0E-02 NA 4E-03 

NA NA 
2.SE-08 3 .0E-08 

I 
l .12E-08 2.4E-04 l .9E+00 IE-04 

8.8E-07 I.0E-06 I 3.SE-03 NA 3E-04 
' 

i 
I NA NA 

3.3E-08 I 3.9E-08 
I 

I.0E-04 NA 3E-04 I 
i I NA NA 

I I I I 
l.2E-07 1.4E-07 2.4E-02 NA SE-06 
2 .7E-04 I 3.2E-04 

I 
3.0E-01 NA I 9E-04 

I I NA NA i 
I 

NA NA 
! 

4.2E-07 4 .8E-07 I.SE-03 I NA 3E-04 
5.0E-10 5.9E-10 ' 3.0E-06 NA 2E-04 
4 .2E-09 I 4 .9E-09 8.0E-04 I NA I SE-06 I 

I ! NA I NA I 4 .7E-09 5.4E-09 I .0E-03 NA SE-06 
NA NA i 

4 .SE-08 SJE-08 7.0E-05 I NA 6E-04 
4 . IE-07 4 .8E-07 7.SE-02 

I 

NA ! SE-06 

I 
I I 

i 7E-03 

Hazard Quotient= C hronic Daily Intake (Noncarcinogenic)/Reference Dose (oral) 
Cancer Risk= C hronic Daily Intake (Carcino2enic) x Slope Factor (oral) . . 

Note : Cells in this table were mtent,onall y left blank due to a lack oftox1c1ty data . 
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Child 
Hazard Cancer 

Quotient Risk 

IE-06 , 

4E-04 

4E-06 
SE-03 

IE-04 2E-08 
3E-04 

4E-04 

6E-06 
IE-03 

3E-04 
2E-04 
6E-06 

SE-06 

8E-04 
6E-06 

I 

I SE-03 2E-08 
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Response to Comments 
United States Environmental Protection Agency (USEPA), July 30, 1998 

Draft Feasibility Study (FS) - Fire Training and Demonstration Pad (SEAD 25) 
and the Fire Training Pit and Area (SEAD-26) 

at the 
Seneca Army Depot Activity, Romulus, NY 

NO ACTION AND INSTITUTIONAL CONTROLS ALTERNATIVES 

Comment# 1 In the discussion of these two alternatives, there seems to be an implication that 
these two alternatives have different effects on the contaminated groundwater. 
For instance, in Section 3 .2 Assembly of Alternatives, the text notes that for 
alternative RA25-1 (the No-Action Alternative), that it "could allow for the off
site migration of contaminated groundwater." Under Alternative RA25-2 
(Institutional Controls, Natural Attenuation and Sediment Removal), the text 
implies that off-site migration would be prevented because "Quarterly 
groundwater monitoring would continue to determine if natural degradation of 
the plume is taking place and assure that there is no additional pollution of the 
groundwater through leaching." The fact that groundwater monitoring may 
determine that there is no additional pollution of the groundwater does not 
prevent it from happening. Neither of these alternatives contains elements that 
would address groundwater migration from the site, so by definition, their effect 
( or lack of effect) would be the same. 

Response # 1 Acknowledged. We agree that neither alternative proposes a constructed means 
of treating groundwater contamination. The text of this section has been 
modified to indicate that the fundamental difference between the approaches of 
the two alternatives in addressing groundwater is that in Alternative RA25- l , if 
groundwater migrated off-site, it would go undetected whereas in Alternative 
RA25-2, it would be detected and could be addressed. Similar changes were 
made in the discussion of Alternatives RA26-1 and RA26-2 . 

The sentence quoted above has been modified to say "Quarterly groundwater 
monitoring would continue to determine if natural degradation of the plume is 
taking place and would provide a detection mechanism for off-site migration of 
contaminants indicating that action must be taken ." 

Under either scenario, some natural attenuation of groundwater would occur 
according to modeling results presented in Appendix E. 

Comment #2 The text includes a similar approach in the detailed analysis of alternatives 
(Section 5.0) in the "Permanence" and "Compliance with ARARS" sections. In 
Section 5.2.4 Permanence, it states that the "No-Action alternative does not 
provide a permanent solution since no treatment will occur," whereas in Section 
5.3.4 Permanence, it states that "The natural attenuation (i.e. , institutional 
controls) alternative does provide a permanent solution to groundwater and soil 
contamination over the course of time even though no treatment will occur." 
Similarly, it is claimed in the "Compliance with ARARS" sections that the No-
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Response to EPA Comments 
dated July 30, 1998 on 
SEAD 25/26 Draft FS 

action alternative will not comply with ARARs for groundwater but that the 
Institutional controls alternative will. Both alternatives will have an equal affect 
on the groundwater and it is incorrect to attempt to differentiate them by 
suggesting otherwise in these sections. 

Response #2 Agreed. The text in these sections has been modified to say that natural 
attenuation under either alternative, will eventually comply with ARARs for 
groundwater. The text has been modified to clarify that institutional controls 
alternative is considered slightly more protective since any off site migration of 
contamination would be detected due to the incorporation of a monitoring 
program. Although the monitoring program would not prevent the off-site 
migration, it would provide warning that action must be taken at the site to curb 
further migration. 

SECTION 2.5.2 SCREENING OF TECHNOLOGIES 

Comment# 1 Bioventing and air sparging are applicable technologies for the unsaturated soil 
and groundwater contamination respectively at SEAD-25 and SEAD-26. 
Generally speaking, both technologies are highly dependent on the geologic and 
hydrogeologic conditions present at a site. Both remedial systems are designed 
to transform the diffusion controlled release of contamination to one where 
connective flow and transport predominate. This is done by supplying nutrients 
and the electron acceptor, typically oxygen in the form of air, to the zone of 
contamination where degradation can occur by physical, chemical , or biological 
reactions . Typically, in-situ technologies such as bioventing and air sparging are 
ineffective at sites where silt and clay soils are present, due to their low porosity 
and transmissivity. The nutrients and oxygen are not efficiently transferred to 
the impacted zones and the contamination is not readily removable as vapor or 
liquid. 

Response # 1 Acknowledged. Bioventing and air sparging rely on similar principles of 
volatilization and biodegradation of contaminants. The site contaminants at the 
sites have been shown to be either readily volatilized or biodegraded. We agree 
that the effectiveness of the technology is dependent on the geologic and 
hydrogeologic conditions at the site. In standard soil vapor extraction the rate of 
contaminant removal is directly related to the volume of soil gas extracted . 
However, in bioventing applications, the soil gas permeability and grain size 
distribution are less likely to limit the rate of hydrocarbon degradation. What is 
important is that the system is designed to provide oxygen at a rate that exceeds 
biological respiration rates. Soil gas exchange rates of less than one pore 
volume per day are generally sufficient to satisfy this biological oxygen demand 
(Hinchee and Miller, 1991). In an article by Downey et. al. (1992), bioventing 
was shown to be effective in low permeability soils consisting of clays and silts 
at TPH contaminated sites. Pilot studies conducted showed that oxygen flow 
and diffusion into low permeability soils was more than sufficient to maintain 
the aerobic biodegradation rates measured and these rates reduced contaminant 
concentrations over several years. In addition, the volumes of soi l and 
groundwater affected at SEAD-25 and 26 are relatively small and exist at 
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Response to EPA Comments 
dated July 30, 1998 on 
SEAD 25/26 Draft FS 

shallow depths. Therefore, we feel that bioventing and air sparging are 
applicable technologies for this site capable of being effective for the nature and 
extent of contamination present. 

Comment #2 Section 1.2. 1.1 states that the predominant surficial geology unit at the Seneca 
Army Depot is a dense silty clay till. Therefore, it is impractical to consider a 
remedial strategy which includes bioventing and air sparging at SEAD-25 and 
SEAD-26 without taking actions to increase the permeability of the soil. 
Pneumatic fracturing is an innovative technology that has been used successfully 
to increase the permeability in of geologic materials such as those encountered at 
SEAD-25 and SEAD-26. If bioventing or air sparging are pursued as remedial 
alternatives, it is recommended that pilot testing of pneumatic fracturing or a 
similar technique be considered prior to and in combination with the testing of 
bioventing or air sparging. 

Response #2 Acknowledged. Pilot testing would be necessary prior to implementation of this 
technology for several reasons, one of which is the low permeability of the soils. 
Pilot testing protocols have been described in Section 4.0. Evaluation of 
fracturing techniques would be considered, if the results of the treatability study 
indicate that there is inadequate performance at this site due to the low 
permeability of the soils . However, bioventing has been shown to be effective at 
sites where there are low permeability soils without the use of fracturing 
techniques (Downey, et.al., 1992). 

SECTION 3.3.4 RA25-3 BIOVENTING OF SOIL, AIR SPARGING OF PLUME, AND 
SEDIMENT REMOVAL 

Comment # I An issue that was not discussed in this section is the need for pilot testing and 
the strategy to be implemented if the pilot testing indicates that bioventing or air 
sparging are not feasible. Bioventing and air sparging, like most in-situ 
technologies, require pilot testing prior to the design or operation of a full-scale 
remedial system. This is important when a limiting factor such as low 
permeable soil is present. This issue could not be adequately addressed in the 
screening criteria due to the format and scoring criteria associated with the 
NYSDEC TAGM. It is debatable if bioventing or air sparging are "somewhat 
reliable in meeting the specified process efficiencies or process goals" given the 
low permeable soil and the absence of a discussion regarding efforts to increase 
the permeability of the soil. The RA25-3 option may have resulted in a score of 
less than 8 if this technical issue was factored into the scoring criteria. This 
shou ld be reviewed and amended as appropriate. 

Response # l Acknowledged . The text in this section has been revised to discuss the need for 
treatability studies and addresses the issue of the low permeability soils at the 
site. However, although the text acknowledges that low permeability soils are 
present at the site, it states that bioventing has been shown to be effective in low 
permeability soils. Please refer to response to Comment # l under Section 2.5.2 . 
In an article by Downey et. al. (1992), bioventing was shown to be effective in 
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Response to EPA Comments 
dated July 30, 1998 on 
SEAD 25/26 Draft FS 

low permeability soils consisting of clays and silts at TPH contaminated sites. 
Pilot studies conducted showed that oxygen flow and diffusion into low 
permeability soils was more than sufficient to maintain the aerobic 
biodegradation rates measured and these rates reduces contaminant 
concentrations over several years. We agree that treatability studies must be 
conducted prior to implementation to better assess the technologies' 
implementability at SEDA, however. For the above reasons, the RA25-3 option 
was not re-evaluated. 

SECTION 4.3.1 TREATABILITY STUDIES DESCRIPTION - Bioventing 

Comment# 1 The discussion regarding the pilot testing appears technically correct as recited 
from the "Test Plan and Testing Protocol for Bioventing". However, the site 
conditions at SEAD-25 and SEAD-26 are not discussed as they relate to the 
protocol and the performance of the pilot testing, it is also unclear from a review 
of the text if any pilot testing will be conducted. The issue of low soil 
permeability is not addressed and there is no mention of implementing fracturing 
techniques to compensate for this site condition. The lengthy discussion of 
methods and procedures is immaterial given the limits of bioventing in clay soils 
without the aid of hydraulic or pneumatic fracturing. 

Response # I Acknowledged . Section 4.0, Treatability Studies, has been revised to be more 
site specific. Pilot testing would be necessary prior to implementation of this 
technology for several reasons, one of which is the low permeability of the soils. 
The text has been revised to reflect this. Evaluation of fracturing techniques 
would be considered if the results of the treatability study indicate that there is 
inadequate performance at this site due to the low permeability of the soils. 
However, bioventing has been shown to be effective at sites where there are low 
permeability soils without the use of fracturing techniques (Downey, et.al., 
1992). Please refer to response to Comment # 1, Section 2.5.2. 

Comment #2 The other item to note is the mode of operation for the bioventing system . 
Bioventing can be performed through air injection, air extraction, or a 
combination of both. The injection only scenario would require an evaluation of 
the potential for migration of contaminated gases. Utilizing the extraction mode 
of operation typically generates off-gas which require treatment prior to being 
discharged to the atmosphere. A pilot test should study both the extraction and 
combination modes of operation. The time of year and associated water table 
elevation fo r a pilot test is also important and the rationale for the timing of a 
pilot test should be provided. The presence of a shallow water table may create 
difficult ies in controlling moisture of the subsurface soil. These site specific 
issues should be evaluated during the FS and considered during the screening 
process. 

Response #2 Acknowledged. The proposed mode of operation for the bioventing system is 
air inj ection and the text in Section 5.0 has been modified to clarify this. 
According to "Test Pl an and Testing Protocol for Bioventi ng", air injection is the 
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recommended mode of operation. Air injection does not result in a direct 
discharge of volatile organics to the atmosphere and is less expensive to operate 
and maintain. Such systems do not produce condensate, liquid wastes, nor a 
contaminated air stream . Therefore, only this mode will be evaluated during the 
treatability study. Regarding the timing of the treatability study, the study will 
be conducted over the span of one year to evaluate the effects of the fluctuating 
water table on the effectiveness of the remedy. Contaminated soils are within 
the upper six feet of the soil. Although the groundwater table may rise within 
this zone during certain times of the year, this upper six foot region constitutes 
the vadose zone during other times of the year. Therefore, a one year treatability 
study should allow for the evaluation of the effect the groundwater table has on 
the effectiveness of bioventing. 

Comment #3 This section does not indicate which areas of SEAD-25 and SEAD-26 will 
require bioventing. The approximate areas to be remediated should be presented 
and used during the screening process. 

Response #3 Acknowledged. The area to be remediated is presented in Section 2, Figure 2-1. 
The text of Section 4.0 has been modified to reference the remediation boundary 
delineated in Section 2.0 of the report. Bioventing is not proposed in an 
alternative at SEAD-26, since soil is not identified as a medium of concern. 

Comment #4 It may be premature at the Feasibility Study phase to predict that a pilot study of 
bioventing in dense till without fracturing will be sufficient to prepare a final 
design . Generally speaking, pilot tests are performed primarily to demonstrate 
the feasibility of an innovative technology under site-specific conditions and the 
resulting data are used for preliminary design purposes or to conduct long-term 
studies. If bioventing is deemed feasible after a pilot test, a longer-term field 
test may be warranted to produce more conclusive data before a full scale system 
is designed. 

Response #4 Acknowledged. The bioventing pilot study proposed will be conducted over the 
course of one year. The pilot study will be comprised of a series of soil 
permeability testing and in situ respiration testing. Assuming the results of each 
phase of the pilot study indicate that the technology is effective, we feel that the 
results from a one year study are sufficient to design a full-scale system. We 
have performed such full-scale design using similar protocols on many sites we 
have studied in the past. Of course, if we do not feel that adequate information 
was obtained to conduct a full-scale design, further study would be conducted to 
obtain the necessary information . No modification has been made to the text. 

SECTION 4.3 .2 TREATABILITY STUDIES DESCRIPTION -Air Sparging 

Comment # I The above comments concerning the need for a pilot test also apply for the air 
sparging technology except that it is recommended that an air sparging pilot test 
should include the use of small trenches at SEAD-25 . This approach would 
simulate the full-scale system operation described in Section 3 .3 .4 . Given the 
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site geology, the use of trenches at SEAD-25 as compared to vertical wells 
appears feasible and appropriate. 

Response # I Acknowledged . For the reasons given above in support of the effectiveness of 
bioventing in low permeability soils, the effectiveness of air sparging in low 
permeability soils is also supported. Text has been added to this section to 
explain where air sparging is proposed for SEAD-25 and -26. Text exists at the 
end of Section 4.0 explaining that trench tests would be conducted to estimate 
groundwater collection rates and potential treatment throughputs . 

Comment #2 However, it is considered technically impractical to consider air sparging at 
water table depths in the range of 4 to 6 feet below ground surface due to the 
potential of short-circuiting with the surface. It is generally accepted that the 
screened interval of the air sparging injection well be located a minimum of one 
to two feet below the depth of contamination. Given that the contamination 
includes the vadose zone and continues to the top of the bedrock, it is necessary 
to determine where the screened interval can be located. This issue should also 
be considered and addressed in this section. The shallow water table also creates 
difficulties for vapor extraction due to the potential for the process piping to be 
partially submerged at various times throughout the year based on seasonal 
water table fluctuations. Thus, at some times of the year, the contaminant 
vapors which are created by air sparging may not be recovered by a vapor 
extraction system . 

Response #2 Acknowledged. We agree with EPA ' s concerns with respect to the depth of the 
fluctuating groundwater table and location of the screened interval and believe 
these factors should be evaluated during the treatability study. Discussion of the 
location of the air sparging injection wells has been added to the text. It is 
proposed that air sparging injection wells would be placed as deep as possible on 
top of the bedrock. Our opinion is that this technology may be more limited by 
the depth of the groundwater from bedrock than the water table depth below the 
ground surface. By placing the well screen as deep as possible within the 
aquifer and minimizing the screen length (possibly using horizontal wells), the 
goal would be to maintain air injection below the saturated zone throughout the 
seasonal groundwater fluctuations experienced at the sites. The use of screens as 
short as 1 foot has been proposed. Since air exits through the top of the screened 
interval, where the pressure head is at a minimum, the use of longer screened 
intervals does not significantly add to the effectiveness of the process (Markley, 
et. al. , 1992). 

Air sparging is not always operated in conjunction with vapor extraction wells. 
According to Johnson , et. al., 1993 , this is the case where the injected air flow 
rate is so low that contaminant vapors are degraded as they pass through the 
unsaturated zone. lt is expected that air flow rates will be low at these sites due 
to the tight soils and the low concentration of volatiles. The implementation of 
soil vapor extraction wells would be evaluated during treatability studies. 
However, alternatives developed in Sections 5 and 6 which incorporate air 
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sparging assume that vapor extraction systems will not be incorporated as part of 
this technology. 

Comment #3 Text should be added to the FS which discusses the potential impact that air 
sparging can have on existing groundwater flow patterns. Mounding of the 
groundwater table in the area of air injection can result from the operation of air 
sparging systems. This issue is particularly important due to the high water 
conditions present at both sites. 

Response #3 Acknowledged. The text currently states that water table mounding effects will 
be measured during the treatability study. Text in Section 5.4.6 discusses the 
potential impact that air sparging can have on groundwater flow patterns. 

APPENDIX D. COST ANALYSIS 

Comment # I The level of detail given in this cost analysis is not warranted for the amount of 
information known about the proposed alternatives. This kind of estimate would 
be considered appropriate for a project which has gone through at least 
preliminary design, if not final design. This level of detail before a treatability 
study has been conducted could mislead readers concerning its accuracy. An 
estimate of the accuracy of these costs should be provided . 

Response # l Acknowledged . A 20% contingency was added to the capital cost of each 
alternative. Text has been added to Sections 5 and 6 to explain this. In addition, 
text has been added to Section 5 and 6 to explain that the cost estimates for those 
alternatives incorporating either bioventing or air sparging are subject to greater 
uncertainty since implementation will be based on treatability study results. 

APPENDIX E- GROUNDWATER MODELING REPORT: 

Comment # l This section should also be revised to address EPA's July 13 , 1998 comments on 
the Remedial Investigation Report for SEADs 25 & 26 . 

Response # I Agreed. This section has been updated as requested. 

Specific Com ments 

Comment# I No list of references was included in the document. 

Response # l Agreed . A list of references has been provided . 

Comment #2 Section 1.1.1: The first sentence should be clarified - " ... have been combined 
into a single two separate operable unit." 

Response #2 Agreed. This sentence has been clarified to read "have been separated into two 
separate operable units." 
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Comment #3 Figure 1-4, SEAD26: SEDA's April 8, I 997 letter notified EPA and the DEC of 
their intentions to remove burned automobiles, an old helicopter fuselage, old 
above ground tanks and numerous 55-gallon drums from SEAD 26. EPA's May 
5, I 997 response requests documentation of the items removed, their locations 
within SEAD 26 and how they were disposed of. Figure 1-4 still shows these 
items and at the time of EPA's June I 7, 1998 site visit, it appeared that no action 
had been taken . If any housekeeping activities have occurred, the FS figures and 
text should be updated and the proper documentation should be provided to 
EPA. If they have not yet taken p_lace, the FS should discuss that they will occur 
at a later date. 

Response #3 Acknowledged. The debris at SEAD-26 has not been removed to date. The 
figure has been updated to more accurately reflect the location of debris. 

Comment #4 Page 2-7: The metals exceedances in groundwater at SEAD 25 should also be 
mentioned . 

Response #4 Disagree. As shown in Table 2-1 a and as described in Section 6.2 .3 (page 6-28) 
of the RI report, only four metals were detected in groundwater samples above 
site background concentrations at SEAD-25 (arsenic, cadmium, selenium and 
thallium). Furthermore, statistical analysis showed that at the 97.5% confidence 
level , no portion of the site have concentrations of the analytes larger than those 
found in portions of background areas. No groundwater samples exceeded 
NYSDEC A WQS-GA standards for these four metals. Only arsenic, cadmium 
and selenium have NYSDEC promulgated A WQS standards for class GA 
groundwater. A footnote has been added to Table 2- I a to provide clarification. 

Comment #5 Page 2-8: The text states that Lead, Selenium and Thallium were the only metals 
exceeding T AGMs in SEAD 25 subsurface soils, but Table 4-4 of the Remedial 
Investigation Report show that most metals exceed TAG Ms in subsurface soils. 
Clarification should be provided . 

Response #5 Agreed. The text has been modified and a footnote has been added to Table 2-1 c 
to provide clarification. Lead, selenium and thallium were the only metals to 
exceed either TAGMs or background concentrations, whichever is higher, in 
SEAD 25 subsurface soils. Table 4-4 only evaluated constituents whose 
concentrations exceeded TAG Ms. Since background concentrations are often 
greater than T AGMs, Table 4-4 listed greater number of constituents. The 
determination of constituents in soil which exceed background concentrations is 
provided in Section 6.2.3 of the RI report. 

Comment #6 Page 2-28: SEAD 26 Groundwater: The metals exceedances and no cleanup 
should be discussed in greater detail. 

Response #6 Acknowledged. According to Section 7.2 .3 of the RI report, "Only potassium is 
found at concentrations in portions of the SEAD-26 groundwater that tend to be 
greater than those in portions of the background areas." (p. 7-43). Since no 
NYSDEC A WQS exists for potassium, groundwater remediation is not 
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prompted by the presence of potassium in the groundwater. Groundwater 
remediation is incorporated into the alternatives at SEAD-26 to reduce the 
concentrations of BTEX compounds as explained in Section 2.2 .5 .2 . o change 
has been made to the text. 

Comment #7 Page 2-28: Soil cleanup goals: The first sentence is not true. Metals exceed 
groundwater ARARs and are present in soil at levels that exceed T AGMS. The 
Army's justification for the statement, " ... there is no need for a remedial action 
addressing soil contamination," is not accurate. 

Response #7 Disagree. Please refer to response to comment #6 above which addressed metals 
in groundwater which exceed ARARs. As explained on page 2-28 (now p. 2-31) 
of the FS, TAGMs are to be considered (TBCs) and are not used to determine 
the necessity of remediation. Since there is not significant metal s contamination 
above background in the groundwater, the soi l does not appear to be a source of 
groundwater contamination . Therefore, soil will not be addressed. No change 
has been made to the text. 

lnstitutional Controls 

Comment # I Deed restrictions should not be screened regardless of Army regulations but 
should be maintained as part of the written record for thi s property. (Note that 
deed restrictions are not screened in the groundwater remediation table [Table 2-
14]). 

Response # l Agree. Table 2-13 (now referred to as Table 2-15) has been modified to retain 
deed restrictions. 

Comment #2 Expected future conditions are not a sufficient reason to eliminate monitoring as 
a technology for institutional control. Periodic monitoring is prudent, 
particularly if no soil is to be removed. 

Response #2 Disagree. The activities which provided the source of contamination at this site 
have ceased. Therefore, there is no cause for a significant detrimental change in 
the soil/sediment from activities on site and we do not believe that soil 
monitoring is necessary. Groundwater monitoring is a component of institutional 
controls for groundwater as shown in Table 2- 16 (formerly Table 2-14) and 
would be used to monitor the groundwater condit ions at the site. 

Comment #3 Alternative Water supply is screened on Table 2- 13 because "no current drinking 
water supply is affected," yet it is retained in Table 2-14 as "applicable." There 
shou ld be no difference between the two alternatives. 

Response #3 Agree. Alternative Water Supply has been screened in Table 2-14. 
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Comment# 1 For the Physical-Solidification processes, most of which were screened because 
of "soils with high oil contents," it has not been established what a "high oil 
content" is and whether such levels exist on the site. 

Response # 1 Agreed. There are organic constituents in the soil, but whether these 
constituents constitute a high oil content is debatable. However, physical 
solidification processes are usually used to stabilize inorganic contaminants. In 
addition, due the presence of VOCs at the site, the implementation of 
stabilization may result in unacceptable emissions. Solidification technologies 
remained screened, but the rationale has been modified to reflect the above 
discussion. 

Comment #2 Table 2-1 a. The followin g Ambient Water Quality Standards (A WQS) for some 
listed contaminants should be noted: 

Contaminant 
2-butanone (methyl ethyl ketone) 
Bromoform 
Dibromochloromethane 
Thallium 
3,3 -Dichlorobenzidine 

AWOS (ug/1) 
50 

50 
50 

4 
5 

Please note that the Maximum Contaminant Level (MCL) for chromium on page C-5 1s 0.1 
milligrams per liter (mg/I) . 

Response #2 Acknowledged . The ambient water quality standards listed on Table 2-1 a are 
NYSDEC A WQS for Class GA groundwater. According to 6 NYCRR Parts 
701-705, there are no promulgated NYSDEC A WQS standards for Class GA 
groundwater for most of the compounds listed above. The values listed above 
have been adopted by NYSDEC as guidance values for MEK, bromoform, and 
dibromochloromethane, but are not ARARs . The guidance value for Thallium is 
now 0.5 ug/L according to the June 1998 update of the "Ambient Water Quality 
Standards and Guidance Values", TOGS 1.1. l . However, these guidance values 
have been added to Table 2-1 a. A standard of 5 ug/L for 3,3 '
dichlorobenzindine was assigned in the latest version of TOGS 1.1. l and has 
been added to Table 2-1 a. Other modifications have been made to this table to 
correspond with the updated A WQS and guidance values. For example, the 
A WQS for benzene increased from 0.7 ug/L to l ug/L. One correction was also 
made to the table. There is no A WQS or guidance value for 2-
methy lnaphthalene in groundwater, as indicated in the draft version of this 
report. 

The MCL for chromium on page C-5 has been corrected . 

Table 2- 14, Groundwater Remed iation: 
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Comment # 1 In-situ Treatment: What are the "Unfavorable subsurface conditions" that caused 
the aerobic and anaerobic treatment systems to be screened out? If conditions 
were sufficient to retain air sparging, they should also be sufficient to maintain 
the other types of in-situ treatment. 

Response #1 Agreed. This table has been modified to combine aerobic in situ treatment and 
air sparging, using air sparging as a type of aerobic in situ treatment. Anaerobic 
in situ treatment has been retained. Natural attenuation is retained as an example 
of anaerobic in situ treatment. Screening comments have been modified within 
the table. 

Comment #2 The description of anaerobic treatment is incorrect; oxygen is not supplied to the 
microbes. 

Response #2 Agreed. This description has been corrected . 

Section 3.3.5 RA25-4 Source Removal, Sediment Removal, off-site Disposal, and Natural 
Attenuation of Plume 

Comment # I Page 3-12: Air stripping of groundwater 1s discussed 111 this section. Is the 
heading incorrect or the text? 

Response # 1 Agreed . The text is incorrect. The discussion of air stripping has been moved to 
Section 3.3.7 which discusses RA25-5 Source Removal , Off-Site Disposal, and 
Air Stripping of Plume. The text has been changed . 

On-Site Treatment 

Comment # I Neutralization is a pH adjustment operation , not a formation of a metal 
hydroxide, which is precipitation. 

Response # I Agreed. The heading of this alternative has been changed to Precipitation 111 

Table 2-16 (formerly Table 2-14). 

HUMAN HEAL TH RISK 

SEAD 25 

Comment # 1 The risk assessment identified future residential groundwater use to be 
associated with an excess lifetime cancer risk of 2 E-04 (two-in-ten thousand) 
and a Hazard Index = 4. The FS states that the site is designated for commercial 
land-use, which would eliminate a future residential groundwater ingestion 
exposure pathway. This reasoning seems more appropriate for an exposure 
pathway associated with a stationary matrix, such as future residential 
soil/sediment ingestion . Since the groundwater below the site is mobile, it may 
over time migrate to the adjacent residential housing area . 

h :\eng\seneca\sead25\fs\dfinal\comments\epa I .doc Page 11 



Response # 1 

Response to EPA Comments 
dated July 30, 1998 on 
SEAD 25/26 Draft FS 

Acknowledged. SEDA, in complying with Army guidance, has only considered 
scenarios for future land use as outlined in the Land Reuse Plan for the site. 
Future land use has been designated as industrial. Under most of the alternatives 
developed in this FS for industrial scenarios (all except the No Action 
alternatives), some type of institutional controls or monitoring has been 
incorporated to prevent the groundwater exposure pathway. Groundwater is 
included as part of the remedy at SEAD-25 based on ARAR exceedances (not 
risk, as you note). However, as discussed during the BCT conference call on 
September 15, 1998, more recent Army guidance has been issued instructing us 
to consider alternatives which do not incorporate institutional controls, and 
therefore include residential scenarios. 

Residential alternatives have been incorporated into this document (see Section 
2 and Section 5.10) which show that risks under these alternatives would be 
reduced to within acceptable EPA target risk values for a future resident. 

Comment #2 The risk assessment identified inhalation of volatile organic compounds 
(secondary to soil-borne vaporization) for the future on-site construction worker 
to be associated with an H1=7. However, pages 2-3 and 5-34 and other locations 
throughout the FS state that there are no unacceptable risk levels under the 
current and intended future land use scenarios and "non-carcinogenic human 
health risks values are within the EPA target range" (i .e. Hazard Index less than 
I). Obviously, these statements are inconsistent with the Risk Assessment. 
Table 6-71 illustrates the Hazard Index (HJ) for the construction worker 
inhalation pathway. The primary contributing agent is benzene with HI equal to 
5. The text should be corrected where ever these incorrect statements occur. 

Response #2 Agreed. Since the draft version of the FS was issued, significant updates were 
made to the BRA. The text throughout the document has been revised to reflect 
the updates to the RI and risk assessment. 

Since the soil at SEAD-25 had already been identified as a media of concern 
based on ARARs, no additional remedial action has been proposed at SEAD-25 
as a result of the risk associated with the RI updates. Please also note that a 
minor calculation error was made in calculating the hazard index for the future 
on-site construction worker in the RI (May, 1998). Replacement pages have 
been submitted under separate cover. 

ECOLOGICAL RISK 

General Comments 

SEAD-25 

Comment# I The discussion of ecological risk-based remedial action Objectives for SEAD-25 
should include all contaminants having ecological quotients (EQ) greater than I. 
This will ensure that all contaminants potentially posing ecological risk will be 
addressed .. As li sted in Section 2.2.3 of the FS report, chemicals with EQs 
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greater than I include 6 polycyclic aromatic hydrocarbons (PAHs), aldrin, 
heptachlor, heptachlor epoxide, DDT, ODD, DOE, and 12 metals. 

Acknowledged. In the draft version of this FS, an ecological quotient of ten was 
selected as appropriate based on ecological quotient guidelines for assessing the 
risk posed by contaminants (Menzie, C. J. Cura, J. Freshman and S. Svirsky, 
1993). According to these guidelines, EQs less than 10 present a small potential 
for environmental effects. However, significant changes have been made to the 
FS with respect to ecological risk. In order to update this document and make it 
consistent with the Final Remedial Investigation Report (May, 1998), media of 
interest based on ecological risk have been re-evaluated. The results of the 
ecological risk assessment (ERA) presented in the RI report (Parsons ES, May 
1998) concluded that there is negligible risk to the ecosystem of the SEAD-25 
and -26 study areas. The ERA included both a qualitative and quantitative 
assessment of the ecological status of the Unit. During field evaluation, no 
overt acute toxic impacts were evidenced during the field evaluation. The 
quantitative ecological risk evaluation, which involved comparisons of the 
ecological assessment endpoint exposures with the toxicity reference values, 
initially suggested that a slight possibility exists for the contaminants of 
potential concern (COPCs) to present a small potential for environmental effects 
due to sediment at SEAD-25 and due to sediment, soil and surface water at 
SEAD-26. In addition, four inorganic elements present in the sediment 
presented a potential for greater exposure to result in environmental effects at 
SEAD-25 and one phthalate, one herbicide and three inorganics present in the 
sediment presented a potential for greater exposure to result in environmental 
effects at SEAD-26. However, the effects from all of these analytes have not 
been observed during fieldwork , i.e. the ecological community appears diverse 
and normal. Furthermore, upon considering the weight of evidence presented in 
the Ecological Risk Summary section of the RI (Sections 6.6.12.4 and 7.6. 12.4 
of the RI), and the very conservative assumptions used in the ERA, the CO PCs 
identified at SEAD-25 and SEAD-26 are considered to pose negligible risk to 
the ecosystem of the SEAD-25 and -26 study areas. 

In addition to those reasons discussed in the RI , the following reasons for excluding sediment as 
a media of interest based on ecological risk are: 
1. The presence of PAHs at SEAD-25 may be due to sources other than past 
activities at SEADs-25 . This is apparent by the increasing PAH concentrations 
upstream of SEAD-25. PAH concentrations downstream of SEAD-25 decrease. 
2. A significant portion of the ecological risk calculated in the RI for SEADs-
25 and 26, was to aquatic receptors. As discussed in the RI , the ecological 
quotients calculated for aquatic receptors are very conservative since the 
sediment criteria that were used in their calculations are based upon a continuous 
exposure of aquatic organisms to these contaminants. Aquatic organisms are 
unlikely to occur in the drainage ditches of the unit as the conditions in the 
ditches are not aquatic in nature. Surface water in the ditches at SEADs-25 and -
26 is ephemeral and is only present after heavy rains. Storm water discharge 
from the base has been tested and does not predict ecological risk. This 
discharge runs through the drainage ditches at SEADs-25 and -26. Therefore, no 
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ecological risk impacts are predicted at the point where sediment from these 
areas may eventually come in contact with aquatic receptors (i.e. at Kendaia 
Creek). 

In the Draft Final version of the FS submitted, alternatives have been developed which meet 
human health risk target values under a residential scenario. Because the 
sediment at SEAD-25 contributes to human health at SEAD-25, sediment is a 
media of interest in these alternatives. For these alternatives, clean up goals for 
sediment have been established for those compounds which most significantly 
contribute to human health risk and are set at the values provided in "NYS 
Technical Guidance for Screening Contaminated Sediments" . Figure 2-1 depicts 
the areas of sediment remediation which would be included under these 
alternatives (Case II according to Table 2-10). The area in Case II would also 
include any constituents having an EQ less than 1 based on the quantitative 
portion of the BRA. 

Comment #2 Section 2.2.5 of the FS incorrectly states that "any contaminant that had an 
ecological quotient greater than IO was considered to be an unacceptable risk." 
As a result, Section 2.2.5.1 of the FS lists only DOD, lead, and silver as the 
chemicals with proposed sediment cleanup goals. There is no proposed 
sediment cleanup value for heptachlor although its EQ is 33. 

Response #2 Acknowledged. Please see response to Comment #1 directly above. 

Comment #3 Proper justification should be provided in the FS for selecting chemicals posing 
unacceptable ecological risk and for proposing sediment cleanup goals. Any 
discrepancy between the Ecological Risk Assessment and the Feasibility Study 
Reports should be addressed. Any figures and remediation volume estimates 
should be corrected as appropriate. 

Response #3 Agreed. Please see response to Comment# I above. 

SEAD-26 

Comment # 1 The discussion of ecological risk-based remedial action objectives for SEAD- 26 
should include all contaminants having ecological quotients (EQ) greater than 1. 
This will ensure that all contaminants potentially posing ecological risk will be 
addressed. As listed in-Section 2.2.3 of the FS report, chemicals with EQs 
greater than I include 8 polycyclic aromatic hydrocarbons (PAHs), phenol, 
Aroclor-1260, Endosulfan I and II , heptachlor epoxide, BEHP, DDT, ODD, 
ODE, arsenic, copper, iron , lead, manganese, mercury, nickel , and zinc. 

Response # I Acknowledged. Please see response to Comment # I under Ecological Risk, 
General Comments, SEAD-25. 

Comment #2 Section 2.2.5 of the FS incorrectly states that "any contaminant that had an 
ecological quotient greater than 10 was considered to be an unacceptab le risk ." 
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Based on this criterion, benzo(b)fluoranthene, chrysene, and phenol would have 
been selected as posing unacceptable ecological risk; these ecological quotients 
are found in Table 7-94 of the RI report . However, Section 2.2.5.2 of the FS 
lists phenol , endosulfan II , and heptachlor epoxide as the chemicals with 
proposed sediment cleanup goals. 

Response #2 Acknowledged . Please see response to Comment # I under Ecological Risk, 
General Comments, SEAD-25. 

Comment #3 Proper justification should be provided in the FS for selecting chemicals posing 
unacceptable ecological risk and for proposing sediment cleanup goals. Any 
discrepancy between the Ecological Risk Assessment and the Feasibility Study 
Reports should be addressed. Any figures and remediation volume estimates 
should be corrected as appropriate. 

Response #3 Acknowledged. Please see response to Comment # I under Ecological Risk, 
General Comments, SEAD-25. 

Comment #4 The rationale that contaminants are "not considered to pose any additional risk" 
from their presence in certain media because they were found in all media is not 
justified. Contaminants may be found in all media because they have migrated 
from a contaminated source or their naturally-occurring levels are elevated. It is 
the remedial project manager's decision to eliminate contaminants based on 
naturally-occurring background levels. 

Response #4 Acknowledged. This rationale has been re-evaluated and the text revised. 

Specific Comments 

Comment # I Page 2-4, Sediment section, 2nd sentence - The presence of heptachlor at a high 
concentration in one sample could be interpreted as the identification of a hot 
spot. It would be helpful if the FS stated how many total sediment samples were 
taken at SEAD-25 to determine the significance of one high hit. 

Response # 1 Acknowledged. The total number of samples collected is provided in Tables 2- I 
and 2-2. No change has been made to the text. 

Comment #2 Page 2-5, Soil section, 2nd sentence and Sediment section, 7th sentence - See 
comment I above about potential hot spots. 

Response #2 Acknowledged. The total number of samples collected is provided in Tables 2-1 
and 2-2 . No change has been made to the text. 

Comm ent #3 Page 2-7, SEAD-25 Surface Soil section - The fact that contaminants found in 
the surface soil were not found in the underlying groundwater does not justify 
elimination of the soil pathway as a source to surface water and sediment. 
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Response to EPA Comments 
dated July 30, 1998 on 
SEAD 25/26 Draft FS 

Response #3 Agreed. However, surface water and sediment do not exhibit risk based on the 
intended future use of the site. Since soil (including surface soils) is addressed 
in the remedial alternatives for SEAD-25, no change has been made to the text. 

Comment #4 Page 2-26, Section 2.2.5, 5th sentence - The EPA target risk level for ecological 
risk assessments is a Hazard Index of I not I 0. Any Hazard Index above I 
indicates that there is a potential -for ecological risk. 

Response #4 Acknowledged. Please see response to Comment # I under Ecological Risk, 
General Comments, SEAD-25. 

Comment #5 Page 2-27, last paragraph . Several polycyclic aromatic hydrocarbons such as 
benzo(a)pyrene and chrysene are found in both SEAD-25 surface soil and 
sediment. It seems likely that past fire control activities performed in this area 
are the likely source of these compounds. They should be included in the text as 
sediment contaminants of concern. 

Response #5 Acknowledged . Please see response to Comment #1 under Ecological Risk, 
General Comments, SEAD-25. Benzo(a)pyrene has been added as a constituent 
of concern for sediment based on human health for the residential alternatives. 

Comment #6 Page 2-28, Section 2.2.5.2. SEAD-26 Soil Cleanup Goals - If contaminants in 
soil are posing a potential terrestrial ecological risk, the soil pathway should not 
be eliminated from remediation. 

Response #6 Acknowledged. Please see response to Comment # I under Ecological Risk, 
General Comments, SEAD-25. 

Comment #7 Table 2-3 and 2-4, Sediment Cleanup Goals - The sediment cleanup goals should 
not be based on an additional factor of I 0. They should be the same as the 
screening criteria. 

Response #7 Acknowledged. Please see response to Comment # I under Ecological Risk, 
General Comments, SEAD-25. 

Comment #8 Page 2-32, 2nd bullet a. This statement should read "Reduce risk to ecology of 
SEAD-25 by mitigating exposure pathways due to contact with pesticides and 
metals in the sediment." b. What is the source of these chemicals in the 
sediment? If soil is the source, shouldn't soil remediation be proposed? 

Response #8 Acknowledged. This text has been deleted from the revised FS. Soil 
remediation is proposed at SEAD-25. 

RCRA ARARS : 

SEAD-25 

Alternative RA25-2: 
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Response to EPA Comments 
dated July 30, 1998 on 
SEAD 25/26 Draft FS 

Institutional Controls, Natural Attenuation of Plume, and Sediment Removal 

Comment# I The regulations specified in 40 C.F.R. Part 262 (Standards Applicable to 
Generators of Hazardous Waste) would be applicable, to any removal, 
management, and disposal of source area sediment. In addition, if excavated 
material is removed off-site for treatment or disposal , 40 C.F.R. Part 263 
(Standards Applicable to Transporters of Hazardous Waste). 

Response# I Acknowledged. 40 CFR Part 262 is listed in Table C-1 for RA25-2. Since off
site treatment or disposal is no longer a component of this alternative, 40 CFR 
Part 263 is not applicable, but is applicable to those alternatives where off-site 
treatment or disposal is a component. 

Comment #2 40 C.F.R. Part 264, Subpart M (Land Treatment) would be applicable for any on 
site treatment of soil exceeding the Toxicity Characteristic Leaching Procedure 
(TCLP) 40 C.F.R. Part 268 Land Disposal Restrictions would be applicable for 
the onsite disposal of the sediment. 

Response #2 Acknowledged. 40 CFR Part 264 is listed in Table C-1 for RA25-2. 40 CFR 
Part 268 is not considered applicable for this alternative since sediment removal 
has been removed as a component from this alternative . The text of Section 
C.4.4 has been changed so that 40 CFR Part 264 is designated applicable. 

Comment #3 Groundwater monitoring regulations under 40 C.F.R. Part 264, Subpart F 
standards are applicable to long-term monitoring of the site. These standards 
provide guidance for well construction and placement, sample collection and 
analysis procedures applicable to the remedial action. 

Response #3 Agree . This ARAR is listed in Table C-1 for RA25-2. The text in Section C.4.4 
has been changed so that 40 CFR Part 264, Subpart F is designated applicable. 

Alternative RA25-3: 

Bioventing of Soil, Air Sparging, of Plume, and Sediment Removal 

Comment # I Groundwater monitoring regulations under 40 C.F.R. Part 264, Subpart F 
standards are applicable to long-term monitoring of the site. These standards 
provide guidance for well construction and placement, sample collection and 
analysis procedures applicable to the remedial action. 

Response # I Agree. This ARAR is listed in Table C-1 for RA25-3. The text in Section C.4.4 
has been changed so that 40 CFR Part 264, Subpart F is designated applicable . 
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Response to EPA Comments 
dated July 30, 1998 on 
SEAD 25/26 Draft FS 

Comment #2 The regulations specified in 40 C.F.R. Part 262 (Standards Applicable to 
Generators of hazardous Waste) would be applicable, to any removal , 
management, and disposal of the reactive zone spent materials. In addition, if 
excavated material is removed off-site for treatment or disposal , 40 C.F .R. Part 
263 (Standards Applicable to Transporters of Hazardous Waste) as well as 40 
C.F.R. Part 264 Subpart L (Waste Piles) would be applicable. 

Response #2 Acknowledged. 40 CFR Part 262 is listed in Table C-1 for RA25-3. 40 CFR 
Part 263 is not applicable to this alternative since sediment removal has been 
eliminated from the alternative. However, 40 CFR Part 262 has been designated 
as applicable for alternatives RA25-3R and RA25-3AR, which do incorporate 
sediment removal. 

Alternative RA25-4: 

Source Removal, Sediment Removal, Off-Site Disposal, and Natural Attenuation of Plume 

Comment # 1 Groundwater monitoring regulations under 40 C.F.R. Part 264, Subpart F 
standards are applicable to long-term monitoring of the site. These standards 
provide guidance for well construction and placement, sample collection and 
analysis procedures applicable to the remedial action . 

Response# 1 Agreed. This ARAR is listed in Table C-1 for RA25-4 . The text in Section C.4.4 
has been changed so that 40 CFR Part 264, Subpart F is designated applicable. 

Comment #2 The regulations specified in 40 C.F.R. Part 262 (Standards Applicable to 
Generators of Hazardous Waste) would be applicable, to any removal , 
management, and disposal of the reactive zone spent materials. In addition, if 
excavated material is removed off-site for treatment or disposal , 40 C.F.R. Part 
263 (Standards Applicable to Transporters of Hazardous Waste) as well as 40 
C.F.R. Part 264 Subpart N (Landfills) would be applicable. 

Response #2 Agreed . These ARARs are listed in Table C-1 for RA25-4. The text in Section 
C.4.4 has been changed so that these two regulations are designated applicable. 

Comment #3 40 C.F.R. Part 268 Land Disposal Restrictions would be applicable for the onsite 
disposal of the sediment. 

Response #3 Acknowledged . Sediment removal is_ no longer a component of this remedy. 
Therefore , this ARAR is not applicable for RA25-4. 

Alternative RA25-5 : 

Source Removal, Sediment Removal, Off-Site Disposal, and Air Stripping of Plume 

h :\eng\seneca\sead25 \fs\d fi nal\comments\epa I .doc Page 18 



Response to EPA Comments 
dated July 30, 1998 on 
SEAD 25/26 Draft FS 

Comment # I Groundwater monitoring regulations under 40 C.F.R. Part 264, Subpart F 
standards are applicable to long-term monitoring of the site. These standards 
provide guidance for well construction and placement, sample collection and 
analysis procedures applicable to the remedial action. 

Response# I Agreed. This ARAR is listed in Table C-1 for RA25-5. The text in Section C.4.4 
has been changed so that 40 CFR Part 264, Subpart F is designated applicable. 

Comment #2 The regulations specified in 40 C.F.R. Part 262 (Standards Applicable to 
Generators of Hazardous Waste) would be applicable, to any removal, 
management, and disposal of the reactive zone spent materials. In addition, if 
excavated material is removed off-site for treatment or disposal , 40 C.F.R. Part 
263 (Standards Applicable to Transporters of Hazardous Waste) would be 
applicable. 

Response #2 Agreed. These ARARs are listed in Table C-1 for RA25-5. The text in Section 
C.4.4 has been changed so that these two regulations are designated app licable. 

Comment #3 40 C.F.R. Part 264 Subpart J (Tank Systems) and Subpart M (Land Treatment) 
would be applicable to any treatment of groundwater on site. 

Response #3 Agreed. These ARARs are listed in Table C-1 for RA25-5 . Subpart J of 40 CFR 
Part 264 has been added to text in Section C.4.4. 

Comment #4 The regulations specified in 40 C.F.R. Part 264 Subpart AA, BB, and CC 
(Organic Air Emission Standards) would be applicab le to any air discharges due 
to treatment of the groundwater on site. 

Response #4 Agreed . This ARAR has been added in Table C-1 for RA25-5. This regulation 
has been added to the text in Section C.4.4. and to Table C-1. 

Alternative RA25-6: 

Source Removal, Sediment Removal, Off-Site Disposal, and Air Sparging 

Comment # I Groundwater monitoring regulations under 40 C.F.R. Part 264, Subpart F 
standards are applicable to long-term monitoring of the site. These standards 
provide guidance for well construction and placement, sample collection and 
analysis procedures applicable to the remedial action. 

Response # 1 Agreed . This ARAR is listed in Table C-1 for RA25-6. The text in Section C.4.4 
has been changed so that 40 CFR Part 264, Subpart F is designated applicable. 
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Response to EPA Comments 
dated July 30, 1998 on 
SEAD 25/26 Draft FS 

Comment #2 The regulations specified in 40 C.F.R. Part 262 (Standards Applicable to 
Generators of Hazardous Waste) would be applicable, to any removal , 
management, and disposal of the reactive zone spent materials. In addition, if 
excavated material is removed off-site for treatment or disposal , 40 C.F.R. Part 
263 (Standards Applicable to Transporters of Hazardous Waste) would be 
applicable. 

Response #2 Agreed. These ARARs are listed in Table C-1 for RA25-6. The text in Section 
C.4.4 has been changed so that these two regulations are designated applicable. 

Comment #3 40 C.F.R. Part 264 Subpart J (Tank Systems) and Subpart M (Land Treatment) 
would be applicable to any treatment of groundwater on site. 

Response #3 Agreed. These ARARs are listed in Table C-1 for RA25-5. Subpart J of 40 CFR 
Part 264 has been added to text in Section C.4.4. 

Comment #4 The regulations specified in 40 C.F.R. Part 264 Subpart AA, BB, and CC 
(Organic Air Emission Standards) would be applicable to any air discharges due 
to treatment of the groundwater on site. 

Response #4 Agreed . This ARAR has been added in Table C-1 for RA25-6. This regulation 
has been added to the text in Section C.4.4 . and to Table C-1 . 

SEAD-26 

Alternative RA26-2: 

Institutional Controls, Natural Attenuation of Plume, and Sediment Removal 

Comment # I The regulations specified in 40 C.F.R. Part 262 (Standards Applicable to 
Generators of Hazardous Waste) would be applicable, to any removal, 
management, and disposal of source area sediment. In addition, if excavated 
material is removed off-site for treatment or disposal , 40 C.F.R. Part 263 
(Standards Applicable to Transporters of Hazardous Waste) . 

Response # 1 Acknowledged. 40 CFR Part 262 is listed in Table C-2 for RA26-2 . Since off
site treatment or disposal is no longer a component of this alternative, 40 CFR 
Part 263 is not applicable, but is applicable to those alternatives where off-site 
treatment or disposal is a component. 

Comment #2 40 C.F.R. Part 264, Subpart M (Land Treatment) would be applicable for any on 
site treatment of soi l exceeding the Toxicity Characteristic Leaching Procedure 
(TCLP) 40 C.F.R. Part 268 Land Disposal Restrictions would be applicable for 
the onsite disposal of the sediment. 

h :\eng\seneca\sead25\fs\dfinal\comments\epa I .doc Page 20 



Response to EPA Comments 
dated July 30, 1998 on 
SEAD 25/26 Draft FS 

Response #2 Acknowledged. 40 CFR Part 264 is listed in Table C-2 for RA26-2 . 40 CFR 
Part 268 is not considered applicable for this alternative since sediment removal 
has been removed as a component from this alternative. The text of Section 
C.4.4 has been changed so that 40 CFR Part 264 is designated applicable. 

Alternative RA26-3: 

Air Sparging of Plume and Sediment Removal 

Comment# I Groundwater monitoring regulations under 40 C.F.R. Part 264, Subpart F 
standards are applicable to long-term monitoring of the site. These standards 
provide guidance for well construction and placement, sample collection and 
analysis procedures applicable to the remedial action. 

Response # 1 Agreed. This ARAR is listed in Table C-2 for RA26-3 . The text in Section C.4.4 
has been changed so that 40 CFR Part 264, Subpart F is designated applicable. 

Comment #2 The regulations specified in 40 C.F.R. Part 262 (Standards Applicable to 
Generators of Hazardous Waste) would be applicable, to any removal, 
management, and disposal of the sediment. In addition, if excavated material is 
removed off-site for treatment or disposal , 40 C.F.R. Part 263 (Standards 
Applicable to Transporters of Hazardous Waste) would be applicable. 

Response #2 Acknowledged . 40 CFR Part 262 is listed in Table C-2 for RA26-3. Since off
site treatment or disposal is no longer a component of this alternative, 40 CFR 
Part 263 is not applicable, but is applicable to those alternatives where off-site 
treatment or disposal is a component. 

Comment #3 It is not clear as to whether Soil Vapor Extraction will be used, if so 40 C.F.R. 
Part 264 Subpart J (Tank Systems) and Subpart M (Land Treatment) may be 
relevant and appropriate to any treatment of groundwater on site . 

Response #3 Agreed. No soil vapor extraction will be used. 40 CFR 264 is listed in Table C-
2 for RA26-3. 

Comment #4 The regulations specified in 40 C.F .R. Part 264 Subpart AA, BB, and CC 
(Organic Air Emission Standards) would be applicable to any air discharges due 
to treatment of the groundwater on site. 

Response #4 Agreed . This ARAR has been added in Table C-2 for RA26-3. This regulation 
has been added to the text in Section C.4.4 . and to Table C-2. 
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Alternative RA26-4: 

Air Stripping of Plume and Sediment Removal 

Response to EPA Comments 
dated July 30, 1998 on 
SEAD 25/26 Draft FS 

Comment# I Groundwater monitoring regulations under 40 C.F .R. Part 264, Subpart F 
standards are applicable to long-term monitoring of the site. These standards 
provide guidance for well construction and placement, sample collection and 
analysis procedures applicable to the remedial action. 

Response #1 Agreed . This ARAR is listed in Table C-2 for RA26-4. The text in Section C.4.4 
has been changed so that 40 CFR Part 264, Subpart F is designated applicable. 

Comment #2 The regulations specified in 40 C.F.R. Part 262 (Standards Applicable to 
Generators of Hazardous Waste) would be applicable, to any removal , 
management, and disposal of the sediment. In addition , if excavated material is 
removed off-site for treatment or disposal , 40 C.F.R. Part 263 (Standards 
Applicable to Transporters of Hazardous Waste)would be applicable. 

Response #2 Acknowledged. 40 CFR Part 262 is listed in Table C-2 for RA26-4. Since off
site treatment or disposal is no longer a component of this alternative, 40 CFR 
Part 263 is not applicable, but is applicable to those alternatives where off-site 
treatment or disposal is a component. 

Comment #3 40 C.F.R. Part 264 Subpart J (Tank Systems) and Subpart M (Land Treatment) 
would be applicable to any treatment of groundwater on site. 

Response #3 Agreed. These ARARs are listed in Table C-2 for RA26-4. Subpart J of 40 CFR 
Part 264 has been added to text in Section C.4.4. 

Comment #4 The regulations specified in 40 C.F.R. Part 264 Subpart AA, BB, and CC 
(Organic Air Emission Standards) would be applicable to any air discharges due 
to treatment of the groundwater on site. 

Response #4 Agreed . This ARAR has been added in Table C-2 for RA26-4. This regulation 
has been added to the text in Section C.4.4. and to Table C-2. 
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Response to Comments 
New York Department of Environmental Conservation 

on 
Draft Feasibility Study dated May 5, 1998 

Fire Training and Demonstration Pad (SEAD-25) & Fire Training Pit and Area 
(SEAD-26) 

Seneca Army Depot Activity, Romulus, NY 

General Comments 

Comment# I There are numerous statements and conclusions presented in the report with 
which we disagree regarding the potential future risks to human health and the 
environment from the contaminated media at SEAD-25 and SEAD-26. The 
NYSDEC disagrees that maximum Remedial Action Objectives should be based 
upon "an acceptable risk for the intended land use" (page 2-3 I); we disagree that 
an "intended use" risk level should be the maximum initial remedial goal. 
However, we find the nature and extent of contamination subjected to remedial 
feasibility analysis to be acceptable (with the minor addition of sediment 
mentioned below) . Because the Draft Feasibility Study (FS) presents 
alternatives that, when implemented, would remediate the site to a level 
acceptable to the NYSDEC, we suggest that a plan to remediate SEAD-25 and 
SEAD-26 can proceed without the resolution (at this site and time) of these non
technical issues, which would cause significant delay. Although we disagree 
with some of the reasoning contained within the earlier sections of the report, we 
feel that the scope and analysis of remedial alternatives presented is 
fundamentally acceptable. 

Respon se # I Acknowledged. 

Comment #2 The decision by Parsons Engineering Science (Parsons ES) to set a sediment 
cleanup goal for lead at ten times the known effect level raises several concerns. 
Besides lacking a supporting reference, this level is above the severe effects 
level in the Fish & Wildlife Guidance (110 gpm) and is an order of magnitude 
above the remedial criteria for sediment utilized at the Open Burning Grounds. 
(The practice of using Open Burning Grounds remedial goals for this project 
appears to be supported by Parsons ES discussion on page 2-27 and 2-28 of this 
document). Regardless, the issue may be made moot for this site by defining 
geographically the extent of necessary sediment remediation . The NYSDEC 
agrees that the sediment removal indicated on Figure 2-1 is appropriate with the 
addition of sediment between sample location SWSD25-7 and SWSD25-6, as 
Table 2-8 indicates the result of sample SD25-6 is above the cleanup criteria 
using either definition of unacceptable lead contamination. The volume and cost 
of sediment removal should be modified accordingly throughout the FS . 

Response #2 Acknowledged. In the draft version of this FS, the basis for selecting cleanup 
goals for sediment at ten times the L.E.L was to achieve a resulting ecological 
quotient of less than 10, once the clean up goal was achieved. An ecological 
quotient of ten was selected as appropriate based on ecological quotient 
guidelines for assessing the risk posed by contaminants (Menzie, C. J. Cura, J. 
Freshman and S. Svirsky, 1993). According to these guidelines, EQs less than 
IO present a small potential for environmental effects. 
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Response to NYSDEC Comments 
dated May 5, 1998 on 
SEAD 25/26 Draft FS 

Regardless, sediment clean up goals have been revised in the Draft Final version of this 
document. In order to update this document and make it consistent with the Final Remedial 
Investigation Report (May, 1998), sediment as a media of interest has been re-evaluated. The 
results of the ecological risk assessment (ERA) presented in the RJ report (Parsons ES, May 
1998) concluded that there is negligible risk to the ecosystem of the SEAD-25 and -26 study 
areas . The ERA included both a qualitative and quantitative assessment of the ecological status 
of the Unit. During field evaluation, no overt acute toxic impacts were evidenced during the 
field evaluation. The quantitative ecological risk evaluation, which involved comparisons of the 
ecological assessment endpoint exposures with the toxicity reference values, initially suggested 
that a slight possibility exists for the contaminants of potential concern (COPCs) to present a 
small potential for environmental effects due to sediment at SEAD-25 and due to sediment, soil 
and surface water at SEAD-26. In addition, four inorganic elements present in the sediment 
presented a potential for greater exposure to result in environmental effects at SEAD-25 and one 
phthalate, one herbicide and three inorganics present in the sediment presented a potential for 
greater exposure to result in environmental effects at SEAD-26. However, the effects from all of 
these analytes have not been observed during fieldwork, i.e. the ecological community appears 
diverse and normal. Furthermore, upon considering the weight of evidence presented in the 
Ecological Risk Summary section of the RJ (Sections 6.6.12.4 and 7 .6.12.4 of the RI), and the 
very conservative assumptions used in the ERA, the COPCs identified at SEAD-25 and SEAD-
26 are considered to pose negligible risk to the ecosystem of the SEAD-25 and -26 study areas. 

In addition to those reasons discussed in the RJ, the following reasons for excluding sediment 
as a media of interest based on ecological risk are: 

I . The presence of PAHs at SEAD-25 may be due to sources other than past activ1t1es at 
SEADs-25 . This is apparent by the increasing PAH concentrations upstream of SEAD-25. 
PAH concentrations downstream of SEAD-25 decrease. 

2. A significant portion of the ecological risk calculated in the RJ for SEADs-25 and 26, was to 
aquatic receptors . As discussed in the RJ, the ecological quotients calculated for aquatic 
receptors are very conservative since the sediment criteria that were used in their 
calculations are based upon a continuous exposure of aquatic organisms to these 
contaminants. Aquatic organisms are unlikely to occur in the drainage ditches of the unit as 
the conditions in the ditches are not aquatic in nature. Surface water in the ditches at 
SEADs-25 and -26 is ephemeral and is only present after heavy rains. Stormwater discharge 
from the base has been tested and does not predict ecological risk. This discharge runs 
through the drainage ditches at SEADs-25 and -26 . Therefore, no ecological risk impacts are 
predicted at the point where sediment from these areas may eventually come in contact with 
aquatic receptors (i .e. at Kendaia Creek). 

In the Draft Final version of the FS, alternatives have been developed which meet human health 
risk target values under a residential scenario. Because the sediment at SEAD-25 contributes to 
human health at SEAD-25, sediment is a media of interest in these alternatives. For these 
alternatives, the State's recommendation to include the area between SD25-7 and SD25-6 has 
been has been incorporated (as shown in Figure 2-1 of the revised FS). Clean up goals for 
sediment have been established for those compounds which most significantly contribute to 
human health risk and are set at the values provided in "NYS Technical Guidance for Screening 
Contaminated Sediments" . Lead is included as a constituent of concern in sediment under the 
residential alternative, and the clean up goa l has been set at the L.E .L. 

Comment #3 Tables C-1 and C-2 of Appendix C list 6 NYCRR Part 3 75 as a chemical
specific ARAR for this project. It is a lso an action-specific ARAR. The 
NYSDEC feels that this ARAR is app licable to each remedial action a lternative 
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Response #3 

Response to NYSDEC Comments 
dated May 5, 1998 on 
SEAD 25/26 Draft FS 

analyzed. Tables C-1 and C-2 should be corrected to reflect this, or an 
explanation should be offered as to why Parsons ES feels this ARAR is not 
acceptable. Section C.2.6 should also be updated to correct the omission of this 
ARAR. 

Agreed . Table C-1 and C-2 and Section C.2.6 have been updated to include this 
ARAR as action-specific. 

Specific Comments 

Comment# I Section 1.1.1 , Operable Units. There is a typographical error on the last line. 

Response # 1 Agreed. The text has been modified . 

Comment #2 Section 2.4.3, Groundwater. The reference to Appendix A in the first paragraph 
of the SEAD-25 subsection should actually refer the reader to Appendix B. 

Response #2 Agreed. The text has been modified . 

Comment #3 Table 2-13. This table appears to conflict with Table .2-14 on whether 
alternative water supply institutional controls are an applicable technology. 

Response #3 Agreed. These tables have been renumbered 2-15 and 2-16. Alternative water 
supply has been screened in both tables . 

Comment #4 Table 2-14. The treated water disposal response action would not require a 
SPDES permit, but rather would need to meet the substantive requirements of 
such a permit. 

Response #4 Agreed. The table has been modified accordingly. 

Comment #5 Section 6.2 .5, Compliance with ARARs. The first sentence of this section does 
not convey a clear point. It appears to state that the alternatives comply with 
something that doesn ' t exist. 

Response #5 Agreed. The text in this section has been modified. 

Comment #6 Table D-1. Should the number of years to air strip groundwater under 
Alternative 25-4 be one year, rather than the listed two years? Also, this table 
needs to include information on air stripping, sediment removal and soil removal 
for the SEAD-26 alternatives. 

Response #6 Agreed. The number of years to air strip groundwater under this alternative is 
one. Text and costs have been modified accordingly. In addition, Table D-1 has 
modified to include the information on air stripping, sediment removal and soil 
removal for the SEAD-26 alternatives. 

Comment #7 Table D-4. Please confirm the present worth calculation for the balance of the 
O&M. The total seems too low with respect to the annual cost offered. 

Response #7 Acknowledged . The present worth calculation has been checked and the value is 
correct. 
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Response to Comments 
from 

U.S. Army Corps of Engineers - Huntsville 
Draft Remedial Investigation (RI) 

Fire Training and Demonstration Pad (SEAD-25) & Fire Training Pit and Area 
(SEAD-26) 

General Comments 

Seneca Army Depot Activity, Romulus, NY 
Comments Dated January 13, 1998 

Comment# 1 In the risk assessment summary for SEAD-26 recommend including discussion 
of the segregation of organ specific effects for the HI (I assume this was done as 
allowed by RAGs in the risk assessment). Since the HI is just over unity this 
may have some bearing on the risk management decision . 

Response # 1 Acknowledged. Segregation of organ specific effects for the HI was not 
performed in the risk assessment for SEAD-26. If the fact that the HI for the 
child receptor under the residential scenario is just over one affects risk 
management decisions in the opinion of the regulators, this issue may be 
pursued. In the draft final FS document issued, this issue did not impact risk 
management decisions. The remedial alternatives developed for SEAD-26 were 
said to meet risk criteria for all scenarios (industrial as well as residential) . All 
risk criteria were met, except for the hazard index discussed above, which was 
only slightly exceeded. 

Comment #2 Since the ecological risk assessment showed negligible effects and a healthy 
ecosystem it is not clear why remedial action levels were developed for 
ecological receptors. A decision to not consider ecological receptors in this FS 
is readily justified in the case of these sites . Recommend consideration of 
excluding ecological receptors in this FS, exceedance of benchmark criteria does 
not indicate that cleanup for protection of ecological resources is indicated. 

Response #2 Agreed . The draft final FS has been modified accordingly. Ecological receptors 
are not considered . Conclusions drawn from the RI were included in the text of 
Section 2 to support this change. Please refer to Comment # 1 under Ecological 
Risk, General Comments , SEAD-25 in Responses to EPA comments. 

Comment #3 Given that the sediment removal remedy is proposed for protection of ecological 
resources, the short term and long term protectiveness of the remedy should be 
evaluated in terms of these receptors, as well as impacts to human health. There 
is no discussion of the potential impacts that this remedy may have on ecological 
receptors. As stated in my previous comment I disagree with the risk 
management decision to evaluate alternatives for sediments in this FS, but if the 
alternative remains it should be evaluated properly for protection of ecological 
resources. 

Response #3 Agreed . Please see response to Comment #2 above. 
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Comment #4 I disagree with the way the alternatives were assembled together. It does not 
seem necessary to group the sediment removal alternative with all of the 
groundwater remediation alternatives, as remedial actions would be taking place 
for very different reasons (and as stated earlier sediment removal seems 
unnecessary). Recommend evaluation of an additional alternative(s) that 
includes groundwater remediation in the absence of sediment removal. 
Otherwise, this FS does not lend itself to consideration of treatment of one 
media and not the other during remedy selection. 

Response #4 Acknowledged. Sediment removal has been removed from the alternatives 
originally proposed in the FS. However, two residential alternatives 
(alternatives which meet the risk criteria under a future on-site resident scenario) 
have been developed and these do incorporate sediment removal. 

Comment #5 There are a few minor contradictions in this document that seem to be a result of 
the parallel development of two sites and the size of the document. The conflicts 
do not seem to affect the results so they will not be enumerated here. 

Response #5 Acknowledged. 

Comment #6 Section 3.3.2. The surface water exceedance for lead is mentioned only for the 
no-action alternative. Concern for surface water is replaced by concern for 
sediments in the other alternatives. 

Response #6 Acknowledged . For the reasons given in Section 2 of the FS, the surface water 
exceedance is no longer considered justification for remedial action . The 
reference to the surface water exceedance has been deleted from Section 3.3.2. 

Comment #7 Section 3.3.5. The air stripping discussion is misplaced it should be in 3.3.6. 
Natural degradation should be discussed here. 

Response #7 Agreed. The text has been revised. 

Comment #8 Section 3.3.5. The high chlorine percentage of the contaminants would be hard 
on the metallic components of an oxidation system. Chlorine is aggressive to 
stainless steels, mild steels and catalysts. 

Response #8 Acknowledged. A thermal oxidizer is not considered in the detailed analysis of 
alternatives. Therefore, no text change has been made here. 

Comment #9 Section 6.5.1. Air strippers force the transfer of volatiles from water to air by 
violent agitation. See Treybal. 

Response #9 Acknowledged . 

Comment # 10 Section 6.5.5 . Treatability stud ies and consideration of off-gas emissions shou ld 
be included in the recommendations. 
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Response # 10 Acknowledged. Treatabi li ty studies and off-gas emissions are discussed within 
respective alternative development when applicable. 

Comment# 11 In this chapter (including the tables), and throughout the document the acronym 
"A WQS" is used in relation to New York State water quality regulations. 
NYSDEC regulations does not use this acronym. Instead, they use " WQS" for 
"water quality standards" (they do not use the "ambient" part). For accuracy 
purposes, it is recommended that the correct acronym "WQS" be used when 
referring to NYSDEC standards. 

Response # 11 Acknowledged. Since the latest version of TOGS 1.1 .1 (June 1998) is entitled 
"Ambient Water Quality Standards and Guidance Values and Groundwater 
Effluent Limitations", we have decided to leave the acronym as is. 

Comments for Appendix C 

Some general comments regarding the Appendix C ARAR evaluation follow which should be 
incorporated into the document to give a more accurate evaluation of ARARs for potential 
remediation actions: 

Comment #I Most of the chemical-specific ARARs given, are in fact, action-specific. For 
example, air quality standards and water quality regulations (other than MCLs 
and other water quality standards actually driving the cleanup) are action
specific and would not come into play until a remedial action is undertaken . The 
same applies to soil quality standards such as 40 CFR 268 LDRs. 

Response # I Agreed. We have re-categorized many of the chemical-specific ARARs to be 
action-specific. 

Comment #2 National Ambient Air Quality Standards (NAAQS) are not applicable to any 
remedial actions taken at the site. They are standards not to be exceeded by air 
quality regions and are not directly applicable to sources . They are not intended 
as actual emission limits from air emission sources. At most, they might be seen 
as "relevant and appropriate" only in that any remedial action implementation 
must not cause an exceedance of the standard within its respective air quality 
region (but again, this does not mean that the standard is the emission limit for 
any remedial action ... air dispersion modeling and consideration of other air 
pollutant sources in the area must be done to determine impacts to regional air 
quality and establish emission limits) . 

Response #2 Agreed. We have re-assigned this ARAR as relevant and appropriate. 

Comment #3 For many of the standards discussed in the text, the citation is missing the Title 
portion. For example, the correct citation for an EPA regulation is "40 CFR 
__ ", for OSHA standards, it is "29 CFR _ " and for DOT it is "49 CFR _". 
Most of the EPA standards are correct, but the OSHA and DOT standards are all 
missing the numerical Title reference. 

Response #3 Agreed . The text has been changed to include the Title references. 
h : \c n g \sen eca \se ad2 5\f s\d fin al\com men ts\corps. doc Page 3 




	01258
	DHM-1C@amec.com_20211001_161922
	DHM-1C@amec.com_20211001_162030
	DHM-1C@amec.com_20211001_162349

	01258_2
	DHM-1C@amec.com_20211001_162646
	DHM-1C@amec.com_20211001_162942
	DHM-1C@amec.com_20211001_163405


